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§ 1. B B c il c H II c 

ConpcMelHibte TeOpl!n, n KOTOpbiX nnpo paccMaTpnnaeTcn IWK CI!CTeMa MHornx 

Ten, orrl!paiOTCSI na nna OCHOBilbiX, onnllaKono nalKllbiX ancMCl!Ta. Bo-rrepnorx, rrpons

nonu~cn 13bi60p OiliiO'IOCTII'IIIOr'O CriOKTpa II COOTBOTCTBy'IOIIlliX BOIIl!OBhlX qJyl!KUI!ii B 

, Ka'leCTBO 6a3nca. Bo-nTophlx, BBOilHTCSI KOpperrSITI!Bllh!G currl>I MOlKilY KBa3n'laCTII

naMI!. 

ECTOCTBOHll0
1 

'ITO TO'IIIOCTh OIIOIII!3a CBOl!CTBa 5Iil0p 30BIICI!T OT TOI"'0 1 110-

CKOIIhKO YilOBIIOTDOpllTOIIhliO np0!!3DCilOII TBKOli Bbl60p. 

3neCh Mbl !IpCil!IpllMOM IIOIIb!TKY YTO'IIll!Th OilliO'IBCTII'IIlbili 6a31!C il!Ill Cllllhl!O

ilO<jJOpM!!pOBBilllblX aKCHOIIhllhiX nnep. Heo6xonl!MOCTh Tarwro yTo'!nenun o6ycnonncna 

·cncnyiOIIli!Mll 06CTOSITOIIhCTDOMII. 

llonroe BpOMSI D KB'!eCTDO CpCilliCr'O S!ilOpllOr'O IIOIISI, Ollpenenmol!ICI"'O OilHO'ILlC"' 

Tl!'!Hb!O ypOBHII ne<jJopMIIpOBBHllblX SlilOP 1 l!CIIO!Ih30B81ICSI OCU!IIIIIHTOpllblli IIOTCIIIII!OII. 

/1/ 
B pa6oTax Hnrrhccolla 61>ma nal!a cpamuiTenhHO npocTan cxeMa yponncli n non-

HOBble <jlyl!Kill!l!
1 

O'IO!Ih yno6Hb!O illiSI llpi!IIOlKCHI!lr. Porrb STOll CXOMbl illiSI Sll\OpliOlr 

CIIOKTpOCKOIIIIII 06IIlOI!3BOCTHa. 

0illlaiW OCUIIIIIIHTOpl!biii IIOTOHUI!BII IIO!Ih3SI C'I!ITBTh YilODIIOTBOpi!TOIIbllbiM. !1ccne

il0B81IIISI, !IpODOt;JOliiibie B paMK8X MOilOIIIl 060IIO'ICK CqlOpll'IOCKilX SlilOp II TOOp!IU llpH

Mb!X Slilop!Ib!X peaKUUfi, IIOKa3ami, 'ITO pearrllCTll'IOCIWM SIDIISICTCII TIOTOlllli!Oll CaKCO

na-Bynca, TO OCTh KOHO'!Hblfl IIOTCl!U!Hlii C p03Mb!Tb!M !~pOeM: 

V ( r ) 
N,Z r- ~ 

1 + exp (---) 
a 

llOIIOIIHIITOIIbHO DDOilllTCSI CllllH-Op61!TOIIhl!Oo D381lMOilOliCTDIIO: 

3 
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V (r) ~ K •• o. 

N,Z _. 
dV U ;). (2) 
d r-

TiapaMeTpbl, orrpe.Qensnomne aTOT rroTennnan, OKaaanocb aecbMa cTa6nnbHhiMII·: AnSI 
I 

cljlepn'IeCKHX Sl.[lep B llli!POKOM .Qnarraaone 31Ia'leHnli Maccoaoro 'IIICna A (oT os20 

,[10 os200): ....J 

R r Al/s 
0 

VN, Z "'V ( 
0 ep. 

r 
0 

"' 1, 24 cp ; a "' 0, 63 </> 

N- Z 
± 0,63 -A-]; V =53 Maa 

ep 

N-Z 
K "' 0. 263 ( 1 + 2 -A- ) 

(3) 

(naHHbie TI.3. HeMnpoacKoro n B.A. 4errypnoaa). PeaynbTaThi aaMeTHO ynyqma,IOTCSI, 

eCnl! nnSI COCTOS!IIIlll C 60llbiiiHMI! yrllOBbiMI! MOMeHT8MII I!Cll0llb30B8Tb 3118'leii1Ie 

KOHCT8ll':i'bl CIII!II-Op6nTallbHOrO B381IMOneliCTB!IS! Ha .. 10-15% 6onbiiiee, '!eM 

B (3). 

BrrepBhie aanaqy o naxo}!{nennH onno'laCTH'IHoro cneKTpa a _neljlopMHpoaannoM 

KOHe'IHOM IIOTennnane c pa3MblTbiM KpaeM peiiiann n.3. HeMHpOBCKI!ll ll B.A. qe-
/2/ 

IIypHOB • 0HH I!CIIOllb30B8lll! MeTon 'li!ClleHHOro IlHTerpnpOB8HHSI CI!CTeMbl nnljltjlepeH-

UllallbHbiX ypaaHennii n nonyqnnn cneKTp HeliTpOHHbiX ypoaneli nnSI gnep penKoaeMenb

HOli o6nacTn. OnHaKo ncKniO'IHTenbHaSI cno?'<HOCTb pacqeToa n neo6xoAHMOCTb 6onb

moro apeMeHn na 3BM ne rroaaonnrrn nM rrony'li!Tb · anonne ynoaneTaopnTellbHbili rro

p!i!AOK aarronnenuSI ypoaneii. TI.3. HeMnpoacKnli n B.A. 4enypnoa rroKaaann, 'ITO 

acnMIITOTU'lecKne KBaHTOBhie qncna ·A n l: peanna yroTCSI c ne ,MeHbmeli onpe

nerrennocTbiO, '!eM a cxeMe Hnnbccoua. 
/3 4 5 6/ -

B rrpeAhinymnx pa6oTax ' ' ' naMn 6blll rrpenno}!{en anon, XOTSI. H rrpu6nn-

}!{eHHhili , no 6onee aljltjleKTHBHhili MeTon nccnenoaannSI onuoqacTn'IHhiX cneKTpoa ne-
/6/ . 

ljlopMHpoaaHHhiX Sinep • .lleTallbHOe cpaanenHe o6onx MeTonoa . rroKaaano, 'ITO oun 

llpi!BOnllT K rrpaKTH'leCKH aKBHBalleHTHbiM . pe3yllbT8T8M ,[IllS! ypOBHeli·, paCITOIIO}!{eJIHbiX 

a6nuan rpannUhi <l>epMH n Hrparomnx rnaanyro ponb nrrSI crreKTpOCKOIIH'leCKHX pacqe

TOB. 0AII8KO Hall! MeTon II03BOliS!eT IIOliY'IHTb BOIIHOBbie ljlyi!KUI!ll B 81!8lli!TH'leCKOM 

anne n rrpouaaonnTb pac'leTbi 6onee '!eM a 100 paa 6hiCTpee. 
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§- 2. MeTon pellleHHSI ypm 

EyneM HcxonHTb 1!3 ecTec~aennoro rrpen1 

neljlOpMHpOB8HHOrO 8KCH8llbHOrO Sinpa 38BHCI!T 

OTHOCHTellbHO OCH CHMMeTpi!H: 

R "' R o. ( 1 .+ {3 y20 

rne R 
0 

- panHyc paaaoaennKoro ctjlepH'IecKorc 

. Torna nrrSI Mepaoro rroTennnana MO}!{HO HanHc 

v~ ( {3' r ; 0 ) ':" - v 0 I 1 + exp [ ( r- R 0 ( 1 + 

(a nallbHeliiiieM nnSI npocTOThi Mhl 6yneM orryc 

CllliH-Op6HT8llbHOrO B38HMOneliCTBI!Sl cnenyeT 

llliCbiO: 

V "' - K [ p ; ] grad •• o. 

( aTa tjlopMyna coarranaeT rrpn {3-+ 0 c tjlopMync 

06oaua'laSI qepea V ( {3, r, 0) cyMMY Sin 

8 TBK}!{e CIIHH-Op5!IT8llbHOrO, B38HMOneiiCTBHS!, 

TOll<neCTBeHHOe npeo6paaoaaune: 

rne 

h2 
[---6.+ V(f3,r,0)+ V({3••0,r) 

2M 

h2 .· .. .. 
.,[--- 6.+ V ((3e0, r) +V ({3, r 

2M 

V ( {3,. r ) .. V ( {3 , ~) - V 

no6aBK8, 'orrUCbiB810Ul8Sl OTKliOHeHHe B38HMOnc 

.llnll pewennll aana'lll yno6no npoaecTI 

'leCKHM ljlyHKUHSIM. : ,llnll ru:iepHOll 'l8CTII IIOT( 

paanoll<enue a anne: 
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N,Z ..,..,. 

dV Us). (2) 
d r > 

OK8381l0Cb BeCbMa CTa6anbHblMH Jl/lSI 

one anaqenaii Maccoaoro 'lncna A (oT ~20 

_.} 

24 cp ; a ~· 0, 63 rp 
(3) 

N- Z ) . v = 53 Maa 
-~A- , ep 

N -Z ) 
+2 -A-

tienypnoaa). PeaynbTaTbi aaMeTno yny'llllaiOTCSI, 

I!CnO/lb30B8Tb 3Ha'leHne 

na ~ 10-15% 6onblllee, qeM 

B necpopMI!pOB8HHOM 

pellla/ll! n.3. HeMnpOBCKI!ii a B.A. tie

'lacnennoro liHTerpapoaannn cncTeMhl na¢!jlepen-

neiiTpOHHhiX ypoaneii nnSI SIJlep peJlK03eMenb

neo6xollnMOCTb 6onb

nony'li!Tb anonne YJlOB/leTBOpaTe/lbllhiii no-

ll B.A. tienypnoa noKaaann, 'ITO 

I peanna YIOTCSI c ne MeHbllleii onpe-

fihin llpell/lO)l{eH IIHOii, XOTSI H npn6nn

HCCile)lOB8HHH OllHO'l8CTII'lHhlX ClleKTpOB ne-

060I!X MeTOJlOB/
6/ IIOK838/l00 'ITO OHII 

peaynbTaTaM nnSI ypoaneli, pacnono)l{eHHhiX 

rnaanyiO ponb llllH cneKTpOCKOIIH'leCKIIX pac'le

¢YHKUIIII B analli!TI!'leCKOM 

B 100 paa 6biCTpee. 

' ''~ 

§ · 2. MeT on pellleHnSI ypaanenng 1li pellnnrepa . . 
EyneM ncxoJli!Tb na ecTeCTBennoro npennono)l{ennH o TOM, 'ITO cpenunli pannyc 

llecpOpMI!pOBSHHOrO 8KCJI8/lbHOrO S!Jlpa 38BHCIIT OT napaMeTpa necpopMSUI!Il H yrna 6 

OTHOCHTellbHO OCll CllMMeTpllH: 

R ~ R 
0 

( 1 + {J '1:'
20 

("O) ) , 

rne R 
0 

- pannyc paanoaennKoro c<iJepn'lecKoro S!Jlpa. 

. Torna llllSI S!Jlepnoro noTenunana MO)l{HO nanncaTb: 

-1 

V~"'" ({:3 , r ; 0 ) ~ - V I 1 + exp [ ( r - R (1 + (:3 Y ( 0)) ) I a 1 I 
- 0 0 20 

(4) 

( B nallbneiillleM llllH npocTOThi Mhi 6ylleM onycicaTb nnlleKChi "N " n "Z " ) . .llns 

CliHH-Op6HT8/lbHOrO B38HMOileiiCTBllSI C/le)lyeT BOCnO/lb30B8TbCSI li!!BapnaHTHOii aa-. 

nHCbiO: 

V e-K[p.;]gradV 
o.~ I (5) 

( aT a <iJopMyna coananaeT npn (:3 ... 0 c <iJopMynoii (2)). 

06oana'lan qepea . V ( (:3, r, 0) cyMMY nnepnoro n KynonoacKoro rroTenunanoa, 

a TaK)l{e cnnn-op6nTanbnoro' aaanMoneilcTBill!, coaeplllnM B ypaanennn lllpennurepa. 

TO)l{lleCTBennoe npeo6paaoaanne: 

rile 

b2 
[ - -- to. + V ( (:3 , r , 0 ) + V ( (:3 'C 0, r ) - V ( (:3 = 0, r ) - E ] 'I' 

2M 

h2 ~ ... 
~ [ --- 6 + V ( (:3 =0, r ,) + V ( (:3, r)- E ] 'I' = 0 , 

2M 

V ( {3, ,r) = V ( (:3, ~) - V ( {3 ~ 0, r) 

(6) 

(7) 

no6aBK8, ·OnHChlB810lll8SI OTK/lOHelllle B38llMOileHCTBHSI OT ccpepn'leCICH CllMMeTpll'IHOrO. 

.llns pelllennSI aallB'lll yllo6no npoaecTn paano)l{enne V ( f3, t) B pHil no ccpepn-
. . . . ... 

'leCKHM cpynKnnnM. · .llns suiepnoli '!acTn noTennnana V Sill ( (:3, r ) . npe.llCTaBnM aTo 

paano)!ceune a anne: 
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v c 13 • i> ~ I 
. SI.Q. >.p. 

jl 
C >. y >.p. ( (} • cp ) • (8) 

<l>yHKUIIH C p. ({3, r) MO)!(HO IIllllTH 'lHCIICIIIIO. (rJpUMCHRCMOe B STHX UCIIllX pa3IIOlKe-A . . 
HHe n psiA Teiinopa Henpnronuo lliill 6onbwnx ne¢opMannii). 

HeTpyAHO y6elli!TbCll, 'ITO BblpaJKeHI!e V ( {3, [} HHBapuaHTHO UO OTHOWeHI!IO 

K npeo6pa30B8HIIIO 0 _. 1T- 0 i cp _. IT+ cp • rJosTOMY tPYHKUIIR C p. ( {3 , r ) o6nall810T 
>. 

CBOllCTBliMII: 

c jl ~ c -p. 
>. >. 

li A, p. - 'lCTHbie. 

B paccMaTpnnaeMOM cnyqae . aKcnanbHo-cuMMe~pR'IIIoro HApa p. = 0 

Ha pnc. 1 nanbi ¢¥HKnnn co 
A:_;o,2,-4,s ( {3, r} npn {3 ~0,32 n A = 143. MaK-

v npH TaKOii llCtjJOpMaUHH AaeT KOMUOHCHTa 
llll. 0 . . 

CRM811bllbiii BKnan B paanoJKenue 

c >. = 2. 3aMeTuoii scnn'lHI!bi nocTIU'aeT n tjlyn.Kuusr C ;;., 4 (f3r,r ). OnnaKo oaa 

anaKonepeMenna. <PynKUIIH c >. = 0 n >. 6 ana'lnTenbno MeHbwe. TaKuM o6paaoM, 

BKII8ll B pa3IIOlKCIIIIC llOTCHllUll/18 v KOMUOIICHT C A >. 2 pe3KO yMel!bWliCTCH 
llA. 

C ysenu'leHI!eM· A )KnpHbie Kpl!Bbie na puc. 1 onHcbmaiOT nonenenne Hc.xonnoii 

<jlyHKUIIH V ({3, r,O) npn 0 .= 0 II O=~r/2 • I.JacTn'lnaSI cyMMa 
8 0 llA 

>.:,~ C >. ({3, r ) Y >.o ( 0 ) C Bb!COKO.fl TO'lHOCTb!O ( .,1 %) COOTBCTCTBYCT <jlyi!KUIIII V HA; 

no nceii o6nacTu, rae ona aaMeTHO OTIII!'laeTcn OT nynn • .. 
rJepeiiAeM K TO.fl 'laCTU V ( {3, f") , KOTOpaSI OIII!Cb!B8CT HCKalJWHUe KYIIOHOB-

CKOf'O UOTC!IUI!ana 1 Bbl3BaHHOC Aeq,opMaUI!eii HApa. rJpn Haiii!'liiU aKCHaiib!IOii CHM

MeTpi!H ICYIIOHOBCKHii llOTCHUUan MOlKHO 3lllll!CaTb B BUlle: 

VKyn.<f3, i''> = 3(Z-1) e2 

4" R 0 

f n ( {3 ' r,' 0 ') 

It- i~ 1 
de' 

D ( {3 , r', 0 ').. lll!OTHOCTb pacnpeaeneHI!SI 3apSIA8 B Slllpe. rJonarau, 'ITO n 

UIISI. <!JepMI!eBCKOf'O TIIIIa: 

n ( {3; r', 0 ') = I 1 + exp 
r' - R (1 + {3 Y ( 0 ')) 

1 . 0 . 20 . . 1 1-
a 

H BHOBb BbiAeiiHR ctjlepl!'leCKII-CifMMeTpll'lliyiO . 'HlCTb. 

n({3, r',O') =n(_ {3,.;0,r')+ ~ ((3,r', o') 

6 

(9) 

tPYHK-

llO) 

(11) 

t 

·.i 
ij 

\( 

r 
. { j 

I 
I 

,• 

B nonaoi!: aaanoraa c (8) paanaraeM ;;' ( {3 , 

ii({3, r', 0') = I C 0({3, 
>.~o >. 

nerKo BHAeTb, 'ITO tPYHKUHH 

namh qacneHHhlM Kos¢¢auaeaToM. 

c~ ( {3. r} 

Hcnonb3Yll <P opMynbi: 

1 
I 

r' t p 
-} 

1 
t~o 

; - ;'1 
p 

r k=o k 

H 

2 k + 1 

417 
P k (cos 0) = I Y* (0',; 

kV v 

lliiR .. 
V Kyn. ({3 • f , 0) e 

nonyqaeM: 

rAe 

v Kyn. ( {3 • r I 0 ) = I D ~ ( {3 • 
. A=O 1\ 

D ~ ( {3 , r) }< Z - 1) e 2 

4~rR 

.. 
r 

{~)[ f I 
2>.+1 0 

+JC~(f3,r')r' 

0 
tjlyHKUHII D >. ( {3 =0,32; ) npH >. =2,4 

Do 
6onee '!eM B 10 paa npeBbiwaeT >."" 4 

c 0 
A=4 

II ee anaKonepeMeHHblM xapaKTef 

HaKoneu, cnnn-op6nTanbHYD 

/5.71 
CTliBHTb B BHAe : 

7 

A06aBKY 



• 

. (8) 

B sTnx uenSIX pasnoJKe-

o6nanaroT 

A = 143 •. MaK-

2 pe3KO yMellblll8eTCR 

HCXOJJ.HOH 

cPYHKUHH V 
RJJ.~ 

HCKUlJWHIIe KynOHOB-

11 8KCIIanbHOll CHM-

(9) 

• · nonaraR, 'ITO n - cPYHK-

0 ')) 
11-1 llO) 

') (11) 

.,..,.-! 

\ 

B .nona oil: ananoraa· c (8) pasnaraeM ; ( fJ , r', 0 ') B pRJJ. no cc!JepaqeCKHM <jlyHKUHSIM: 

n(fJ,r',O')~ l: C 0 (fJ,r')YA (0') • 
AaO A 0 

(12) 

. - 0 
nerKO BHJ].eTb, 'ITO <jlyHKUHH c~ ( fJ. r) oTnH'I8IOTCR OT WHKUHH c A ( fJ. r ) 

nalllb -qacneHHhlM Kos<jl<jlauaeaToM. 

H 

nnR 

Hcnonb3YR <jl opMynhl: 

1 ( ~) k 
l: Pk(cosO) r '< r -

1 
JtzO 

;_ ~1 . !.. l: ( -·-) £ p ( cos 0 ) r' > r 
r Jt:oo _, k 

pIt (cos 0) a 
4a 

2 k + 1 

V Kyn. ({J • f 1 0) a 

::£ Y* ( 0' A') Y ( 0 -~. ) 
ltV ''f' ltV ''f' 

v 

4, R 3 

0 

'K(·~,r',O') d'?', 
I ... .. 

l r - r' I 
nonyq;aeM: 

rne 

V Kyn~ ( fJ, r, 0) \:o D: ( fJ, r ) Y AO ( 0 , ~) , 

D ~ ( fJ , r) }< Z - 1 ) e 2 

4,R 

4 r o r '~ ' ~ ( --"-) [I CA (fJ, r') -- ( _r_) dr' + 
2A+1 0 r r 

.. - A 
+JC~(fJ,r')r'(+) dr']. 

0 

(13) 

( 14) 

(15) 

( 16) 

<jlyHKUIIH D A ( fJ =0,32; 
Do 

Aa2 
ManoCTblO <jlyHKUHH 

) npa A =<2,4 ABHbi aa puc. 2. BnJlHO, 'ITO 

6onee 

c 0 
A=4 

'leM B 10 pas npeBbilllaeT 
0 

DAa 4 
, 'ITO o6ycnoBneHO 

a ee 3HaKonepeMeHHbiM xapaKTepoM. .. 
HaKoaeu, cnna-op6aTaJ!bHYIO Jl06aBKY V •· 0 • 

/5.7/ 
CT8BilTb B BH):Ie : 

7 

B noTeauaan V MOlKHO npen-



npn'leM: 

,.,.; 

H 

a 
• 

-V eW +W +W •• o. 1 2 .,._ 3 

0 

W =- K 
1 

a c A= 2 

iJr 
P (cosO) [ p u --1

- Pq,uo 1 
2 0¢ sinO 

W .,_ K CO 
2 r 2 sin0 A"'2 

-K 0 
W e--C 

3 r A ";2 

(

cos 0 

sin 0 e If/> 

aP (cosO) 
2 

a o 

sin 0 e -1~; 

-cos 0 J 

aP (cosO) 
2 

ao 

p. u ¢ 

Pq,U. 

(

-sin 0 ~~ 0 e -IJ 
If/> 

cos 0 e sin 0 

a = 
0 

[

0 ' -! e -1¢ l 
u 

p =- i b 
• 

ie If/> 
0 J 

a 
-a--. ; P

0
=-.ih 

a 
ao p q,=- i b 

a 
aq, 

(17) 

(18) 

B IPopMynax ( 18) Mbl orpaHH'IHnaeMCSI KOMnoueuToil c A = 2 B pa3JIOlKCHHH noTen-

UHaJia, TaK KaK OHa ):laeT IJO):laBJISIIOJUHfi BKJla):l, 

EyJ:leM HCKaTb peweune ypaBH9HH51 (6) B BHJ:le cynepii03HUHH: 

'l'-l: a- .p";, 
nfJm nfJ ntJ 

(19) 

In 
<l>yHKUHH 1/J 

11 
f J 51BJI~TC51 co6cTneHHb!MH WHKUHSIMH ypanaeHHSI lllpeJ:lHHrepa co 

ClP9PH'I9CKH-CHMM9TpH'IHb!M nOTeHUHaJIOM: 

8 

i 
1 
fl 

'I 
\! 
I 

I 

! 
d 
i 

l: 
I I 
l 

1 

b 2 

[ -· 6. + V ( {3- 0, r ) -
2M 

·npn'leM 

tn tn 

t/1 • = R • (r) '!:!. 
ntJ ntl tJ 

Pa!lna.Jlbuyro 'laCTb nonaonoil IPYHKI!HH 

annpOKCHMHpOBaTb lPoPMYJIOil: 

N . . 
R • (r)=-H 

n t J . - n 

H ( x) - nonnnoM 3pMnTa. 
n 

3anucnMOCTb S ( r) Obma uccneJ:loBaJ 

ilOCKOJlbKY HOT9HUHaJI 51BJI519TC51 

(19) BXOJ:l51T, 'IJI9Hbl , C " f . ", OJ:lHHaKO 

ilOJ:lCTaBJISISI Bblpa>KeHHe (19)·' B 

qaeM: 

(t 'f"- E) a"',e,, + l: 
" J " l nfJ 

Pemag cucTeMy ypanueunn (23), Mo> 

¢uuueHTbi a "'• ~ cynepno3uimn ( 1.! 
. nt.J 

TOI'O, BOCIJOJlb30BaTbC!J annpOKCHMaUI 

t:te¢opMHpOBaHHOI'0 SIApa MOlKHO npeAC 

§ 3. CucTeMbi OAHO'IaC'I 

. 51A9P peAK039M 
/4 5,6/ 

B npe):J?It:tymnx pa6oTax ' 

'leTa CHCTeMbl ypOBHeil HeOOXOABMO .. 
'IJI9Hbl V . n V 

0
• KpoMe Tor 

. KYJI a. • 

MaHne n HHlKHHe :Kna3HCTSUHOHapHbie 
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+ w ~ , 
--... 

1 
p (cosO) [ Pna _,_- -- P_,_a

0
] 

2 "'I' sinO "~' 

co 
>.=2 

( cos 0 ) 
2 

ao 

·.-·]. 

a P
2 

<coso) 

a o pcpa r 

p r a¢ 

a = 
(} 

-(-sinO 

t¢ 
cosO e 

co~(} e -tJ 
sin (} 

-ie-'rPl 

0 J 
p (} =- .i h 

a 
ao p cp=- i h 

a 
acfo 

(17) 

~'(18) 

KOMITOHeHTOli C A 2 B paanoJKCHHH noTen-

BKna.r:t. 

(6) B BH)le cynepn03HUHH: 

a:r, "' .. e, (19) 

b!MH cj>yHKUHllMH ypaaHeHHll IlJpe.r:tHHrepa CO 

"I 
I 
I 

I 

I 
~, 

! 

I 
I 

i 
) 

i 

II 
II 

h 2 
m 

[ -· ~ + V ( tl .. 0, r ) -·, n ] .p • 2M ll[j DL 
0, 

npn'leM 

In In 

1/1 • ~ R • (r) 'l:!. 
DLJ DLJ [j 

In 

'!J fJ - lll8pOBOli CITHHOp, 

Pa.r:tH81IbHyiO 'I8CTb BonHOBOH cj>yHKUHH (21) MOlKHO C O'IeHb BbiCOKOli TO'IHOCTbiO 

8ITITpOKCHMHpOB8Tb ljlopMynoii: 

R ( ) · N 
a f l r ... 

2 . . 
H [ S(r)] exp[-S (r)/2] 

ll 

H ( x) - nonHHOM 3pMHTa. 
ll /3/ 

S ( r) 6hma nccnenoaaaa paaee 3aBHCHMOCTb 

(20) 

l21) 

(22)-

llOCKOnbKY ITOTeHUHan HBnlleTCli 8KCHanbHo-CHMMeTpH'IHbiM1 TO B pa3nOlKeHHe 

{19) ·BXO)lllT 'IneHbl . C ' f •, O.r:tHH8KOBbiMH llO qeTHOCTH, 
. ~.' m' 

qaeM: 

llo.r:tcTaBnllli Bblpan{eHHe (19) a (6) , yMHOJKali Ha ( 1/1 ,., ,)*n' HHTerpnpyli, nony
n L I 

.. 
( 

m m ·m m 
( 'f, ,-E) a 'f' , + ::£ a f < "' 'f' .I vI "' e > = 0 . 

n l n l · n fJ · n l n l n 1 · (23) 

Pemali cncTeMy ypaanennli (23), MOlKHO onpenennTb anaqeHHll aneprl!n · ·E · ll Koacj>-:o · 

ljJHuHeHTbi a m• ~ cynepno3HUHH (19), To ecTb aonnoBhie 1\!yHKUHH. ·. · Ecn11, KpoMe 
nt.l · 

TOrO, BOCilOnb30B8TbCli annpOKCl!M8UHell (22) 1 .TO O)lHO'I8CTli'IHble BOnHOBble cj>yHKUl!H 

.r:tecj>opMllpOB8HHOrO liJlpa MOlKHO npe.r:tCT8BHTb B 8Hanl!Tl!'IeCKOM BH)le, 

§ 3. CHcTeMbl o.r:tHO'IaCTli'IHbiX. ypoaaell necj>opMnpoaaHBbiX 

liJlep pe.r:tK03eMenbHofi rpynnhi aneMeHTOB 

/4 56/ 
B npe.rJ?IllYillliX pa6oTax ' ' , aaMH 6hmo noKaaaao, 'ITO .r:tnli KoppeKTHoro pac-

'leTa CIICTeMbl ypoBHeli He06XOJlliMO TO'!Hee Bbi:'IHCnliTb V r 8 TSKlKe BKniO'ISTb 
11:11 «::1 Slll •:,., 

qneHbl V H V 
0

,_ KpOMe Tore, B pa3nO)!{eHHH (19) cne.r:tyeT llpHHllTb BO BHH-
Kyn •· • . . 

MaHl!e ll HlllKHl!e KBB3HCTaunoaapBbie cocTOliHHli paaaoae.ril!itoro ccj>epl!'IeCKoro _liJlpa. 
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noaTOMY paC'IGTbl B ASHHOii pa6oTe ObinU npOB8A8Hbl C yqeTOM BCeX YKS38HHbiX !jlaK

TOpOB. 

Bbmu ucnonb30BaHbi aua'leHHSI napaMeTpos noTeuuuana (3). npu pacqeTax ueli-

TpOHHbiX COCTOSIHHH, UMGIOWHX OOnbWHG KOMllOHeHTbl C BbiCOKUMll yrnOBblMU .MOMeH-

TSMH, KOHC'fSHTS cnun-op6nTSllb!IOI'O pacmenneHHSI K 6blna ysenn'leua ua ·10-15%. 

<l>parMeHTbi cucTeMbi yposuell, pacnonoJKeHHbiX B aone !._7- 8 z,.iaB OT nosepx

HOCTU <l>ep~H, AflSI pa3!1biX y'laCTKOB peAK038M8llbHOH o6naCTH R.Qep (A=153-157; 

A=: 165; A=181) npeACTaBneHbl ua puc. 3, 4, 5 (npOTOHHbie yposuu) u pHc. 6,7,8 

( HeHTpOHHbiG ypOBHU). 

napaMeTp Ae!jlopMSUHU· {3 , KOTOpblii ucnonb3yeTCSI B ASHHbiX paC'IeTaX, CBSI-

38H C. napaMeTpOM Ae!jlopMSUIIU ,Bopa II MOTT8nbCOHS COOTHOWGHII8M 

f3"' 1•1 f3 Bopa 

AcuMnTOTII'IeCKne KBSHTOBbie qncna N , n z' A npiinUCSI!bl no TGM }1(8 npaBII-

naM, 'ITO u B cxeMe H1Inbccoua. Ha puc. 3-8 yKa3aHbi N, n z , A npu f3 > 0,30. 

CXeMbi OniiCbiBSIOT ClliiHbi ll '18THOCTII OCHOBHbiX COCTOSIHIIfi, a TSK}I<e nepBble 

B030YJKA8Hllbie '18CTII'IHbl8 II AblpO'IllbiG COCTOSIHUSI. 

TaKUM o6pa30M, nonyqen BSlKHbiM peaynbTaT: npn OAHIIX II TeX JKe 3H8'18!11ISIX 

napaMeTpOB R.QepHOI'O UOI!ll YASSTCll BOCnpOU3BeCTli OAHO'ISCTli'IIIbie COCTOSIHHll KSK 

B c!jlep1I'IGCKIIX
1 

TSK li B CIIllbHOA8lPOPMUpOBSHHbiX S!Apax. CneAOB8T8llbll01 KOHUGUUIISI 

cpeAnero anepuoro nonn uaxoAIIT ce6e AononnuTenbuoe onpaBAaHIIe. 

PaayMeeTCSI, MOJKeT oKaaaTbCll, .'ITO AnSI ·BbmonueuuSI KOHKpeTHbiX cneKTpocKo

nii'IeCKUX pac'leTOB noTpe6ycTc9 Aanbneiiwee yToqueuue nony'leHHblX cxeM, TeM 6onee, 

'ITO.OHII paCC'IIITSHbl AilS! ,cpeAHHX 3HS'IGIIHH napaMeTpOB R.QepHOI'O nOTeHUHana, KD

TOpble MOI'YT cnerKa !jlniOKTyUpO.BSTb npu nepeXOAe OT OAHOI'O KOHKpeTHOI'O SlApS K 

ApyroMy. 

§A. Cnel!CTBH 11. 

.PaCCMOTpUM HGKOTOpbiG ljJH3li'IGCKU8 ClleACTBHSI, Bb!TeKaiOWIIG U3 pemeHUSI 3TOH 

3SAS'IH. 

1. HasecTno, 'ITO mupoKo ucnonhayeMall cxeMa Hunbccosa npeAycMaTpusaeT 

seaaMessoCTb arsocaTe11hsoro pacnonoJKeuus yposseli c uaMesesueM · A npuljJHK-

10 

I 
1 
I 

l 
\: 

·~ 
!: 

i 

'.J 

I 

I 
( 

CIIposauuoM aua'leHIHI Ae!jlopMaunii f3 · • Ha~ 
. \ -t/3 

rnn b !t> ., A • 
0 

0AIIaKo a11amta cncT~Mbi yposuell; non~ 

'ITO HSOlliOASIOTCll. 3HS'I!IT8llbllble ·. OTKI!Ol!SIIII ll 

B TSOI!IIUG ASI!O OTHOCHTSI!b!IOO p~ 

yposneil, pacnono}l<ellllbiX n6nnan rpaunUbi <1> 

I'IIII BbiOpSI!O COCTOSIIIUS 1/2.~ [521] • B CF 

llble 118 OCIIOBe pacqeTa AilS! A = 165 I! B 

-1/s 
A Mbi DHAIIM, 'ITO sTo npasnn 

. . + 
CTOllHUll (nanpiiMep, 5/2- (523) II 5/2 [6 

3TO llDll8IIII8 ooyCHOBllSIIO XOpOWO II3B 

'ITO S!leprnn COCTOSIHI!H C pa3llll'lllb1Mil KBSII 

nnu paAuyca II3M8HSIIOTCSI B paauoft cTenenu 

-1/3 
HapyweHIISI aaKoua A ua6moAI 

(eM. Ta6nnuy n ). 
3TO llBll81!1!8 MOllieT OK838TbCll cymec 

BllHIIbiX S!Aep. 

2. CpaBHHM HeKOTOpbie .MaTpH'IHbie sn 

cocTOSIHnfi s6nnan nonepxuocTH <l>epMn ( A 
. . 

neimoM cTcin6ue Ta6nnu noMemeHbl cocTof 

Hble sneMeHTbl, BO BTOpOM II Tp8TbCM - !U 

ny'lei!Hbl8 D ASHHOH pa6oTe. 

. LlallllbiG TaOlll!ll UOKS3biDSIOT, 'ITO npa 

TOBbiM 'IIICflSM AilS! COCTOS!fll!tl B. KO!IeqHOM 

KaK 11 n cxeMe Hnn&ccona neixnoxo Bbmonu 

0AnaKo no senii'IIIHe MaTp!I'IIIbie sne~ 

·Mn, n uenoM pane cny'laeB cymecTnenno c 

nMeeT na}lmoe a!Ia'lenne Ann Teopllll panna 

TIIBHbll': COCTOSIRI!fi ue!jlopMI!pOBSllllbiX llllep. 

3. B oTml'IIIG OT cxeMbi HnnhcCoHa 

ne}l<amne pa3Hbi~ o6ono'IKaM, ·He nepeceK 

lll!fi, . KSK BllllHO U3 pnc. 9, OTHOCllTCll 1/! 

o6ycno~ne11o TeM, 'ITO cynepnoanuHn (19) 

!jlyllKUHii r/1 m• , •ICM B MeTone Hnn&CCOIII 
nll 
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nposeAeHhi c y'leTOM scex yKaoaHHhiX ljlaK-

MeTpOB noTenunana (3). llpn pac'leTax·neA-

BbiCOKHMll yrnOBb!Mll MOMCH-

6blna ysenn'lena na 10-15%. 

B oone !_7- 8 1\.l.SB oT nosepx

~nKo3eMenhHOH o6nacTn nnep (A=153-157; 

(npOTOHHbie yposan) n pnc. 6,7,8 

ii ncnonhoyeTCSI B AaHHbiX pac'leTax, CBS!-

COOTHOWCHilCM 

N, nz' A npnn~rcanhi no TeM JKe IipaBK-

""' 

yKaoaHbi N, n z, A np11 ~> 0,30. 

OCHOBllblX COCTOSIHHli:, a TllKlKC nepBbie 

npH OAHKX II TeX ~e 3Hll'ICHKSIX 

OAHO'IBCTH'lllble COCTOSIHKSI KaK 

S!Apax. CneAOBSTeni.no, KOHUCITUHSI 

CHCKTpOCKO

YTO'lHCHHC nony'leHHbiX cxeM, TeM 6onee, 

napaMeTpOB S!ACpHOI'O llOTCHUKana, KQ

OT OAHOI'O KOHKpCTHOI'O S!Apa K 

neACTBKSI 

cneACTBKSI, Bb!TCKBIOWKC ll3 peweHKSI 9TOH 

cxeMa Hnnbccona npeAycMaTpnsaeT 

yposneii c noMenenneM · A npn $IrK-

I 

I· 
I 
I 
I 

\ 
1 
t· 
' 1 
tl 

,j 
., . 

CHpOBBHHOM 3Hll'ICHHU AC!jJOpM.lllllili 

\ -t/s 
{3 l1oMensieTCSI nKWh M£!CWTa6 · OTC'leTa anep..:. 

run b !:<.1 .. A • 
0 

0AHBKO ananii3 C!iCTCMbl ypmmeii; nonyqellllbiX B ABIIIIOii pa6oTe, ITOKllObiBaeT, 

'ITO na6niOABIOTCSI 3Hll'II!TenbHblC OTKnOIICHIHI OT 3TOI'O npaB!lna. 

B Ta6nnue ABHO OTHOC!lTCnhHOC'paccromme t1 E !IeCKOnbKIIX HCilTpOIII!biX 

yposueii, pacnono~eunhiX s6nnan rpannuhi <l>epMII. B Ka'leCTa·e Haqana oTc'leTa anep

l'l!II Bb!6paHO COCTOIII!lle 1/2- [521) • B CK06KaX Allllbl 3Hll'l8Hll!l t1 E , Bhi'mcnen-

llbiC llll OCHOBC paC'!CTa AnSI A = 165 II B npelmono~ei!HII, 'ITO peaniiayeTCll oaiWII 

-1/3 
A Mbl BIIAHM, 'ITO 9TO npasnno ·nnoxo BblllOllllSICTCll. HcKOTOpb!Co co-" 

CTOllllllll {nanpiiMCp, 5/2- ( 523) ll 5/2 + [642) ) 06MCHl!Bll!OTCII MCCTll!v:M. 

3To naneniie o6ycnosneno xopowo naseCTHhiM $aKTOM, aaKniO'!BIOWUMCll B TOM, 

'ITO 3HCpl'llll COCTOHHIIii C pa3n!l'!Hb1Mll KBllHTOBb!Mll xapaKTCpUCTUKllMll nj:m ·uaMelle-

" /3 8/ 
!IIlli paAnyca H3MClllliOTCll B pa3110ll CTCITClll! ' • 

H A 
-I/3 

6 
.. 00 

apywell!lll 3llKOllll Ha niOAll!OTCSI II D npOTOIIHOH CIICTCMC ypODHCll 

(eM. Ta6nuuy n ); 
3TO llBneHUC MO~CT OKll3BTbCll CyWCCTDCllllbiM AnH CllCKTpOCKOIIHII ACijlopMI!pO-

DllllllbiX S!Aep. 

2. CpaBI!IlM HCKOTOpb!C .MaTpll'l!lbie aneMCHTbl orrepaT_opoB 

cocTonnnli: s6nnol! rronepxnocTn <l>epMII ( A = 165): Ta6nnnhi III 

Ay 
Ap. 

IV 

AnSI 

V . B 

rrepBOM CTOn6ne Ta6nnn llOMCWCHbl COCTOHIIIISI, IIO KOTOpbiM Bbl'liiCnlliOTCll MllTp!l'l-
. . . /9/ . 

Hhie aneMeHThi, so BTopoM n TpeTbeM - ux 3Ha'lenun B cxeMe Hnllhccona II rro-

ny'lei!Hhie n Aannoli: pa6oTe. 

,UaiHibiC Tll6IIUU IIOKB3b!Bll!OT, 'ITO rrpaBUna OT6opa ITO BC!IMITTOT!l'ICCKUM KDllll-

TOBblM 'lllCilllM Anll COCTOllflllH B KOHC<iiiOM IIOTClllliiBne C pll3MbiTbiM KpaeM Tl\IC JKC 

KaK u n cxeMe HnnhCCOIIa neunoxo Bb!I!OniiSI!OTCH. 

0AilllKO ITO nenll'llli!C MllTpll'lllbiC aneMeHThi, Bbl'IIICnei!HbiC' C IIOBbiM!l ljly!IKUUSI

.MII, B uenOM pnne cny'IBCB CyWeCTBCIIIIO OT./III'IBIOTCSI (IIIIOI'llll B !ICCKOilbKO pa3), 'ITO 
I 

HMCCT BaJKIIOC 31lll'ICIIIIC Allll TeOpllll pllJlllllUllOilllbiX nepeXOl!OD II CUCKTpll KonneK

Tl!Bilbl~ COCTOlli!Hil neljlopMllpOBllllllbiX Sll!Cp. 

3. B oTnii'll!e oT cxeMhi Hnnhccoua cocTOHIIIIH c onnnaKODhiM m , ·lib npnnaA

neJKamne pa3HLIM o6ono'lKBM, 11e nepeceKaroTcn. HanpnMep, K 'li!Cny TaKnx cocToH

uuii,.KaK BIIJliiO 113 puc. 9, OTI!OCSITCH J/2+ (660] II 1/2+ [400] .·3TO OT~ll'liiC 
o6ycno~neno TeM, 'ITO cyn~pnronunn ( 1 9) · rrocTpoel!a 1!3 6onee wnpoKoro naoopa 

m ' . 
ljlyHKUI!ii 1/J f , 'ICM B MCTOJlC HltnbCCOIIB, II OTBC'lllCT 6onee .TO'li!OMY peweHll!O. 

n l 
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_.,! 

Ha puc. 9 naaa CTpyKTypa 9Ti!X COCTOSIIIHil, TO eCTb KBanpaThl K09cpcpHUB.eH

TOB CMCWHBSIIH~ nnSI paanu'lHhiX 3HS'lCHHH yrnOBOI"O MOMeHTS "f" B 3SBHCH-

MOCTII OT napaMeTpa necpopMSilHH {3 • Canay aao6pameao noneneane 9THX yponaea. 

Mbl BHAHM1 'ITO CTpyKTypa COCTOSIIIHH n6nu3H TO'IKB KBS3BnepeC~'IeHHSI pe3KO 

MOIH!eTCSI, npll'leM 30Hll nepeCTpOllKl! O'leHb yaKa. TipOBCXOABT HHTeHCHBHbiH OOMell He 

TOnhKO rnaB!IhiMH KOMUOHCHTSMII, B nai!HOM cny'!ae KOMUOHeHTBMH C f =0 II f =6, 

l!O ll llpliMeCSIMII. 

4. TipSIMhiM cnencTnaeM uaMeaennSI cncTeMhl yponueii npu nepexone oT onuoii 

o6nacTH ana'lenuil A K npyrOJ'l, SIBnSieTcst aanacHMOCTh napaMeTpa paanst3hiBSHBSI 

• a• oT Macconoro 'IRena. 3aMeTHM, 'ITO ecna !jJuKCIIponaTh ana'!eaae f3 , TO 

napaMeTp paanstabmaHIISI n Teopnu Hunbccona nonJKen 6hJTh KoncTaiiToii, ne aanacst

weil OT A 

Ha pHc. 10 npunenellbl npnMepbl, unnrocTpllpyrowue 9TO stnnea11e nnst yponaeil 

[ 5411 , t 411 1 11 [ 530 I {cncTeMa npOTOilHhlX yponneil). 

Hapnny co cny'laeM (cocTosrnae [ 411 1 ), Korna napaMeTp paanH3hiBaHHst 

np!IOlll!3HTellbliO UOCTOSIHeH, l!MeiOTCSl II TSKI!e COCTOSlHIISl ( ( .5411 1 (530 1 ) 1 KCrJia 

Oll 113MeHSieTCSl llOBDnbHO Cl!llbHO. 

TipencTannsteT mrTepec paccMOTpeTb noneneaue napaMeTpon paanstahinaanst AllSI 

KnaaunepeceKarowuxcn·_yponHeii. Ha puc. 11 naao ·noneneaue napaMeTpon paannahJ-

nalmst neiiTpOHIIbiX COCTOSIHI!il { 660 1 II {400 ] B 3SBIICIIM!JCTII OT {3 llpll 

A = 181. Hx peaKan aanucuMOCTh oT f3 nonnau TO'IKII Knaannepece'lenusr oO-

ycnonneaa nepecTpOHKOii CTpyKTyphl COCTOSIHHii ( CM. puc. 9 ) • 

5 • . CnenaeM 3aMe'lllHI!e 0 _BniHIHIIII 38BIICHMOCTH Cnaa-op611TSllbHOI"O B38HMo-
/5/ .. 

neiicTnust oT necpopMauan na pewenue • Y'leT 'lnena V npanonuT. K cnnury-
•· o. ' 

COCTOSIHIIii, UMeiOWIIX 60llbWIJe KOMUOHellTbl C BhiCOKIIM 31la'leHHeM yrnonoro MOMen-

Ta, aa :!:,(0,5-0,7) M9n. 

TipP: 9TOM CSMS Bell!J'IIIIIll OCIIOBIIbiX KOMUO!teHT 113Mdll!leTCSI Ite CllHWKOM CHllb
i 

no. OmtaKo nee npnMeceii MOJKeT naMeHstThCSI n necKOllbKO paa. 3To o6cToSITenh-

cTao MOlKeT OKS3STbCSl BCCbMEl cyweCTBeHilblM Ilpli IIJJTepnpeTSUHIJ 3SMCAlleHUbiX 

nepeXOJlOD. 

6. Heo6xonnMo_ Y'lHTbiBaTb Blli!SIHI!e aanncHMOCTII KynouoncKoro noTenunana 
141 

OT necpopM3UIIII • 

12 

j 

I 

I 
1 

Paana'lHhle yponaa. n p 

nonSI. Bena<iaaa cnnaron ona 

7. B OTna'lae OT OCU 

a oro noTeaunana,' aMeJOT np1 

3To noanonSieT aanestThCSI 111 

SIAepahiX peaKUBii (aanpuMep 

accnenonaauii ne¢opMaponaa: 

Tiponenenuoe naMn uc< 

noro 6aaaca, nocTpoeunoro 

CTBOBSTb 6onee neTSllbHOMj 

.nony'len c y'leTOM psrna cpa~ 

Oo'heM CTSTbll ue nca 

AnTopbl BbipalKaJOT n 

neaabre nncKyccun, H .10. 

a TaKJKe M. fnna6ypry 11 ( 

1. S. G. Nilsson, Kg!. Danske Vid. 

N. Nilsson, s. G. Nilsson, Rep 

2. n.s. HeMllpOBCKI!il, B.A. 
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Acta Phys. Polonica, vol. XX 
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. STI!X COCTO SIHHii, TO eCTb KBBApBThl KOaljlrpa!UieH-

3HB'IOHHii yrnonoro MOMaHTa ''t ,, B 3BBHCH-

• CHaay nao6pameHO noneaeHne 3THX yponaeli. 

cocTominli n6nuaa TO'IKH KBaaunepeceqeaas peaxo. 

O'!eHb yaxa, TipOHCXOAHT HHTeHCHBHhlli 06Men He 

ABIIHOM cnyqae KOMHOHeHTBMH C f =0 .. H f =6, 

nepexone•'oT oaaoli 

S!BnS!eTCSI 3BBHCHMOCTb napaMeTpa pa3BSI3hiBBIIHSI 

M, 'ITO ecna <jJJixcnpoaaTb aaa'!eaae f3 
HnnbCCOHB AOnlKeH 6b!Tb KOHCTaiiTOii, He 

t TO 

3BBIICSI-

nnnen11e anSI yponneli 

npOTOHHhiX yponnell). 

[ 411 ] ) , xoraa napaMeTp paanSI3hiBaHJISI 

II TBKHe COCTOS!HIISI ( [ 541) , [ 530 ] ) , . KCrJia 

pa3BSI3hiBBHHSI JlnSI 

11 aaao ·noneaenue napaMeTpon 

H [ 400 J B 3BBHCI!M~CTH 0T {3 

pa3BSI3bi-

npn 

f3 a6nnau TO'IKH xnaannepece'!eHnSI o6-

COCTOSIHHII ( CM, puc, 9 ) , 

0 .BnJISIHIIH .3BBHCI!MOCTH CllHH-op6nTaTibHOro B33HMo-
/5/' .. 

peweHJte • Y'!eT qnena V npnBOiliiT. x cannry, 
•• o. . 

KOMHOIIai!Tbl C Bh!COKIIM 3Ha'!eHHeM yrnonoro MOMell-

OC!IOBHblX KOMHOIIaHT II3MdllllaTCSI He cna!IIKOM cunh-

ll3MCHSITbCSI B IIGCKOnbKO paa, 3TO 06CTOS!Tenb

cywecTBaH!Ib!M npu nHTepnpeTauaa aaMeaneaahiX .. 

nnnnane aanncnMocTu xynoaoncxoro noTeaunana 

12· 

I 

'j 

1 
. j 

1 

Paana'IHhie yponHH n. paaaoii cTenean pearupyroT Ha HCKa)KeHne xynoHoncxoro 

nonS!, BenH'I.HHB CABHrOB OAHO'!BCTH'!HhlX COCTOSIHHli MOlKCT A OCTHrBTb 0,5-0,7 Man. . 
7, B OTmt'IHC OT OCUHTITI!lTOpHhiX BOTIHOBhla ljlyHKUHH 1 nony'!aHHhla ann KOHa'l-. 

, . ~I 
aoro noTeanaana, HMeJOT npanunhHOa noneaeHne Ha rpaauue n·nepalj>epnn nApa 

3To noanonseT ·HaneSITbCH Ha noaMmKHOCTb 6onee xoppeKTHOro onacaaaSI npllMhiX 

.HAapHhlX paaKIUiii (HanpHMep, CTpHllllHHra), 'ITO BBlKHO anSI CllaKTpOCKOHH'!aCKHX 

nccnenonaanli aeljlopMnponaHHhiX SI!lep. 

§ 5. 3 a x n 10 q e H a e 

Tiponeneaaoe HaMn JiccneaonaHJie noxaahiBaaT, 'ITO acnonbaonaaJie oaaoqacTn'l

aoro 6aanca, nocTpoeanoro na ocaone peanncTa'!ecxoro nOTaHUJiana, MOJKeT cnoco6-

CTnonaTb 6onee aeTanbHOMY aaan11ay cnolicTn ne<jlopMnponaHHhiX .HAep, Tax xax oa 

.nonyq.eJi C yqeTOM pS!IlB <jla3H'!aCKHX <jlaKTOpOB 1 paaee OCTBBBBWHXCSI BHO llOUSI apeHHSI, 

06'heM CTBTbH He II03BOnSieT npaBaCTH 3AeCb Ta6nHUhl BOTIHOBhlX <jlyHKUHii, 

AnTopbi Bbipa)I(BJOT npnaaaTenhHOCTb B.r. Cononheny a H.l1. TiliTOBY aa no

neaHhie nncxyccnn, H.!O. Wnpuxonoit, naecweli ynyqwennSI n npvrpaMMY anSI 3BM, 

a Taxme M. rnaa6ypry n C. Cnenaeny aa noMOWb n qucnenHhiX pac'!eTax. 
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