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, 1. B a e ·.rt e H H e 

,·· 111-13/ 
B· pH.zle pauoT ·, Oblno noKaaaHo, .'ITO KaK .anSI· 'IHcneHHbiX pac<ieTos· cpa;'! pacceg-. . / . ' \ . . . - ' 

HHSI Ha DOTeHnHane; V(r) , :ax H .llliSI nony'leHHSI'paanH'IHhlX DpHOliH)KeHHbiX, Bblp8)KeHHII,.· 

y.aoo Ho Hcnonb3o~aT& BMe~To ypasit~HHSI Illpe.aHHrepa ypasa.~HHe .rt~SI He'xoropoll scnoMo-
• I . ' ' I • • ' . : ~. • . • • I . ' ., , 

r~T~n~oJ! cflyHKUHH Be (r,k) ; ~enH'IHHa Be (r 
0
,k) HMe~T · CMblcri cflaa,bl pacc~SIHHSI 'lacT.Hn~I. 

· c KHHeTH'IecKoll.aHeprifea ~ n oponTan&HbiM'MoMeHToM !If Ha 'oope3aHHoM' a>. 
. / . . · /. . ·. 2m · -· : . 1 '. · ~ , . >- · .. • ".... • • 1 

TO'!Ke I at 0 C ccflepH'I9CKH-cHMMeTpHliHOM UOTOHUHMe V(r)6(r
0
-r)rH 1U03TOM{ H83biB'\EiTCSI' 

cfl~~OBOI! ¢yHKUHeii; .. Vf~·KOMOG 3HB~eHHe .C.QBHra cpB.i:Joi ~SIB~SI.eTcSI np11' 3TOM 8~HMU~OT~~e;_ • 

cK~M aHaq~aiieM ¢aaosoJ! cflyH~HH Be(k)aor ( ... ;k) x). . . _ .. ' . 

,. / , • ,· I ' , 

; YpaBHeHHEi, .llliSI cfJ830BOlt, cflyHKU.HH, H COOTBeTCTBYIOUle~ H8'18llbHOe· yCJIOBHe HMeiOT 
· xx) • 

BH.ll · • 

\ ,..:.., 

HeTpy.aHo B~.lleTb, ,'ITO ycnosne Henpep~~BHOCT~· 'sf (r,k)' npn Br (O,k)7·0 'HI Be (.0,~) aCo~si 
. npnso.aHT K otibl'IHhiM TpeoosauirSIM,· 'llaKna.ao;saeMblM Ha npe.rtenbHoie at-ui'leHHSI,. noTeanna-
naxxxl' , ,! ' · · 

.,·v( r) >~· l/4r 2. ·,, 

< t+r · ·." .' 
r .. V(r)-> 0 , 

. . . . 
r~~-.',·-_t.>'O < 

• , ,·· II • ,I '!To KacaeTcSI noTeHuHana 'so seeM 'HHTepsane 0 :> r < "' , TO ycnosne HenpepbiBHOCTH 

cflaaosoJ! cflyHKUHH nonycK~eT cy~eCTBO~ari~e:Oec~ou'e~H~X 3H8'1eHHlt ~oienu~ana V(r)=+:oo. 
. "', ·.· ... I 

a· TO'IKax; oTnH'IHblX oT r .~· 0 · •'!'?ll&Ko .8 B!fne OTTan~msaTen~noJ! cep.rtuesHHhi. (hard core ) : 

/ ' . 
V(r)=+--

/. 

AH8Jlll3 no~a~~IB8eT, qTo ypasaeHH~ 11. H8'1MbHOe ycnOBII~ (t:l)_ COXpaH~IOT UpH BTOM 

CMbiCli B 00ll8C'l'H 0 < r <I 1 ecnH UOHHMBTI> 3HB'IeHHSI UOTeHnHana· ( 1.3).; ,K8K npeJlen&-
- - 0 •/ ' 

/Hoil! nepexon' V(r)=·V 0 -> ~ ·; <PyHKnHH 8i ~r,k) :~MeeT Tor.rta ann: 
' . . •. . . ' ' ' .. 121' 

x) Ha116on.ee nonHo MeTo.a. cflaaosblx ·cpyHKUHll Hano)KeH a ·paooTe. , .r.Zle oocy:m.QaeT-. c 

CSI TBK)Ke · ero npnMeHeHHe K 'peweHHIO sa.aa'IH · csir3aHHbiX·: cocTOHHHlt. · 
I . . . . ' . · /2/ . ·. · 

xx) .3.aec~> H HH)Ke ·ucnon&ayiOTCSI oooaHa'leHHSI pafioTbl .anSI p·erynHpHoro H nepery-
liSipHoro B TO'IKe, I:=· 0 pewenHII yp8BHeHHSI illpe.aHHrepllOea UOT_eHUH8li8 ( V(r) E 0) : 

'Jf(x) =y;if,2Jf+v.(~) • ~f (x) e .fiTXTi· Nf+!>(x) ·~ illTpHx oooaH.aqaeT .rtucflcflepe~uHpos~HHe no 'r. 
[' OJIQ)K9HO:. TaK)Ke· 1\a2ni=·l. · ·.' , .. 

, ' ,. .. /1/ H /2/ 1 . 

XXX) B ·pafiqTax . , yCDOBHII H8' UOTeHUHM oepyTCR· HeCKOlibKO oonee· 'Hcec:KHMH
1 '!eM TpeoyeTCR B .aeJ!CTBHTeJibHOCTH •. 

3 



lin (r,k) ~·arctg~ 
< - - . ire (kr) 

/ 

-~ 
+:0(V

0 
) 

_, 

,~,' 

0 'S_r <S_r~ ( 1.4) 

CooTHollleHIIe ( 1.4) 

~cpepe · pa.o11yca\ r 

OTB9'l89T XOpOlllO 113B9CTHOMY Bbip8>K9HIIIO cp83bl p8CC9SIHIISI 118 TBBp.llOll 

B ~To~ c~y-q'ae II~Ter-p~poaaHH~ yp~aneHHSI (-1.'1) npaKTH'lecKH- cne-' 

, npa, ~a~anbHOM ·ycno~~~~. 'onpe.oenH~~oM 'cpo~Mynoll ( 1.4 ). ·-.oyeT H8'liiH8Tb oT TO'lKII. r = r . 
i . c 

-·EcnH'UOTeHUHM V(r)0(r0-t)He IIM99T CBSI38HHbiX COCTOS!RIIl! Upll mo6oM r 0 · 1 TOI'Jllt 

1 ablnoniiH-~~cH' cooTHOlll~H~e· l13e ,(r, k) I< rr/2 , '· li MO>KH,o nonb3osaTbCSI Hecxonbxci 6onee 

i npOCT~I;,{, , -qe~; ( 1~1 ),,YP~BHe'HreM, JlU!l cpyHKUIIIC t e (r, kfa tg'li e (r ,'k ~ ': 
1

- ' - - ' - ' - ' - ,- - ' 

' ' ' - - ' ' . . :-I . . \ c > ' .. ' ,. '- 2' 
•· · -·- · •te<~;k) --~-k. ~<r>(le (kr_l-,t'e(r,kJ.2e (kr>l· ;_ t,<o,k)_-o. 

•' - • - --- ''' >' • -- 't3t'' 

(1.5) 

Ypa~HeHIISI. ( 1.4), '( 1.5) 6btnn llt_nonb3osaHI:I a p~6oTe r• Jll_ISI- noriy<i_eHIISI.o'leHb --

y.oo6HbtX' ypaBH9Hiil!,- C .noMOlubfu 'xoTOpbtX Bbl~IICUSIIOTCst' TtlKII9 napaMeTpbi. Hli;:;KO~Helll'eT~.:.; 
'l9CKO'ro pacc~SIHiiSI, K8K .omi~a p~cce5ui~SI .. scpcp~K~IiBHbl~ 'i>a.ollyc H T.Jl. t{a~THhlll cny~a~ ., ' 

- l ' '- ' - - --- - .-. ·- ,_ - 1 ' ' /4/ ' ' ' -- ._- ' - '. ' 
'S -ao~HOBOr~-pacceSIHiiSI \ £ •- 0), pacc:;Ma;rpiiSMCfl ~ pa6oT'e ; nony-qellllble ~/3,4/ypaa;;.' 
: HeHIISI np11ro.llHbl;_ o.oHaxo, TOnbKO np11 y~noBIIII OTCyTcTBii~- CBSI38HHbiX cocTo_siHIIll. · 

, - - , , , I . - . - - ' ., -- , 
.1-tacTo.Hlllasl' pa6oTa nocal:tllleHa> .oanbHeAllleMy: ·pa3BIITiiiO on~rcaHHor-o · Bbtllle ~ MeTo.oa 
. I ' i . ' 1 ' , • . , - ~ • • i : . .. , . I · · 

, Bbi'liiCneHII>I c.oauroa cpaa·, 11 .onliH pacceHHiiSI' B · paa.i:lene · 2 -paccMaTpllaaeTcn cny-qaJl 
•' . , . ' ,. '' . . . . . : . ' '. .. - I <,' ' . ' . •• .... 

KOpOTKOJl9JlCTBYIOIU9I'O . UOT9HUH8U81 o6n8Jl810IU9I'O 'CBS138l!HbiMH COCTOSIHHSIMH0' II _ nony'l810TC>I · 

per-ynH~~aoarunihl~ ~paaHeHHH- .onH napaMe~~oa HnsKo;'Hep~e~i-qe~xor-o' p~d~e~m~S.~ M'~iad::
, cp830BblX· cpyHKUHJl~ H : T90JlHH' acpcpeKTIIBHOI'O · pa.ll~~~a• .omi cny'l,8SI0 ,KOI'Jlll · ~8pS1Jl~ C -~OpOT~~~ 
; , .• ' • , . , ~ r . , . , ' , . . . , . ,. , . . , :. . ~ ; , , . , . • 

. .oellcTayroiUIIM _ ( H.lle~HhiM) .-uoTeHuaan<;>M _ IIMeeTCSI 1 .onim~-iO~ellcTsyromull . KynoHoacxull_ noTe;H-' 

uuan, Y''lHT,biB89Mblll _TO'lHblM o6p830M, pa'ccMaTp11B89TCSI B paailehe' 3.- Paa.oen 4 co.o~p-
'\ ' . : ' ' . ~ . • , ' • ' . ,. .~ \ ' ' • ' ' ' • . I' f~ 

>KilT o6o6IU9HH9 M9TO.ll8 cp830BbiX' cpyHKUIIll 118~ cnyqal!. H9U911TpanbllblX1 '8 IIM9HIIO TeHaop-_.' 
, ,· · .' ., ;• ,. . : ~,. • '., '· ,, -~ ·, • . •' , _ • :: _ .:. "' , 1 I ' ' .,, ) 

· HbiX c11n. CooTseTcTsyroiUIIe ypaaHeHII_SI Teopllll acpcpeKTIIBHoro pa.o11yca 'nony'leHbi a";pa3- · 
. ., " - .,'. . ' . '. ,· . ' .. · .. ,. 

.nene 5; B -Ka>K.ooM paa.oime o6cy~.oaeTcn Ta'xm.; aoaMoiKHocT~ np11cyTCTBIIS1 8, noTeHuua-
~ ·, 1 ' -, ' ' • ' ' ' • < > - I ' ' ' F • ..... 

, ne Taep.ooll' oTTanKIIBa~enbHoll· cep.ouesiiH
1
hi.: 

.-

'-
·. 2. -Haion(oa~ep~e;H'l~CKOe.- pacce'S!HIIe ua xopoTKo.oellcTayro'meM noTeHullan.;' 

, ....... 

I ~ , ' ·' '~ , , I 

.l)yCTb -UOT9HUIIM.: V(r) >IBnSieTCSI KOpOTKOJlel!CTByiOmUM ·( T.e; cna.oaeT np11· r i" oo 
, . ~ '. ""''' • I ' • , -_. ' '1. • , : " '· '-.'' ·• • .' :' '. ' •• • ;- •, , •• 1 ~-.. • • 

) 6hiCTpee, -qeM' r , r.oe - v -nro6ag' nonomuTenbU8SI cTeneilb) H He co.oep>KIIT'csgaall-: 
, . • . -~ ' J ' • I -· ,. , ; ·, ., .- < ' ' ' ' , •/ :" \~ _, .. 

HOI'£' C?CTOSIHH>I. C MOM9HTO~ e .·. npn Hyneaol! aHeprlill .CBlt3Ro _Tor-.08 1 - K8_!( 113B9CTH0i · 

·¢aaa pacceg~~SI •. lie (k ). 11; ~~e'_ooaaTe~bH~;-'tgBe (k) :.· _SIBUHIOTCSI, He'leTHblMK.'.'IJYHKUIISIMH' K, 
' ' 1 1 :~ :.. ' l ' i 

perynHpHbiMII B TO'lK9 k - 0 • 8 3TOM cny-qae k • tg1J e (k) MO>KBT 6biTb pa3nO>K9H8 B p>I.ll _ 
,,.· '.-.2 ,~'',,,·,,·c.,~. ' .... ''· ,•~ 

-no .cTeneHHM · k 1 nepsbte· KoacpcplluueHTbl KOToporo nonHOCTbiO onpe.oenHIOT ,pacceHUIIe 

np11 HH3KIIX aHepriiSIX • .UnH Bblqllc~eH~SI .3TIIX napaM.;TpOB, y.oofi~; .:ucnonb30B8Tb .MeTOJl 

cP830BbiX 'q,yHKUIIll/3/,/4/- > ' - ' 
- ' . 

:.··· i' 

4 

J_' 

\" 
I 

'I 

i 
' 

- \.' 'i 

,,> 

- ., 

I 
~ 

,-

·r· r.·. 
~ 
1,_ 
' . ··' 

.,-( 
_I 

. ' ' '·-~·· ·.·, 
a BH.lle p~.oax) -' 

/ 
- n pe.ocTa~nn~ I cpyHiu~ro . ,t f (r, k 'r.. tg lie (r, k )' 

· 2£+1- f c-
2p ~,' / -- '- k· - : -

. "- c t ( r, k) a .- • · · I k 'A' ( r) 
' . f , , , ' ( 2f + 1)11 (:£ -l)JI p=O , fp ' 

' . . ' . ' . "' . . ~ . ' ,., . -""' .. 
II IICUOUb3YSI 113B9CTllbl9 paano~eHHSI ·cpyiiKUHll t{(k r), i n-f(kr ~ ,• UOny~aeM 

-' 
(2.1) 

~a\!,~) cne.oyro.:. 
- ' 

'myro CIICT.eMy peKypeHTHbiX · ypaBH9HIIl!, 

• < ' ' , • < p ' 2p c • p .. 

' Arp'~ (-1) "(r/2) vI I 
- - '' - - ' ' - - 2£+:2· 
. (2f + 1) II ( 2f- 1)ll (r/2) ; 
m! (p -m)! r(e + 3/2 +:m ) r(f-t 3/2+:p-111) 

, ~ r ,, ', . ·, ··' , -._ 

•( 

.... -a 

<:,.... '' 'I/ ~· ',,f+t+~': F • • .:<""2~~,, • :. 
• •·•' .-·- 2(;..1). (r/2) -An ,_- · 

'+ I' I - LP-

p '..0 m>=0 ml (p -p"-m) 1_r (e +' 3/2.+ m.)I'(-f+Y. +P -:-P~P ;-- ~) 
:tt:,\ ', I ·,, ,· -;.. '' •. ' '• 

+ 
';f ~ 

(2'.2) ' \ 

~\ 

. -~~+p'~: . -2£-~p!·~ .. l 
_, 1 .. - "~•~•'p·•~" (-1L (r/2).>- .Ar·•An', 

+ ' -- - ' - -, I - I' I.- ' p Lp I l 
· •. (:£+:1)1!{:£-1'1"'='0 P·-o m=a: ml(p-p'..:p'~m)lrH?+ %+m)-rH+%tp-p~""1l'!.m) 

, ' ' - '· · ·· _ · , ' · I 

,_-_-:.Ae.<o>.~.o_, }bo,~,2·-~· · · ·- ·: • 

',_ 

\-

TonbKO _nep~oe ira ~TIIX ·yp~~HeJmlL{.onn' ,A eo ) HBnHeT~SI 'HenHHEHl~biM.-OcTanbHble ypaa.:.. 
1 

, 

' - . , , , - ' I " - - , , ' 
He~IISI. SIBn~IOTClt 'UIIHel!HbiMII OTHOCIITen~~O m!H3B9CT~b!X cjJyHKUII_il A f (r) 1 _- (p ,kO) H ; 

' •, , • _, I' 
1 

' , ~ ',. 1 ., '. , .-; , • \ ; I .· ' I •'·· • ' pI ', r , , • - ,'' , • 

MOI'yT' 6biT~ UOCU9JlOB_~TenbHO npOIIH_TerpllpOB8Hbl B. KB~.llpaTypax C UOMOIUbiO' 113B9CTHbiX' 
' ' - - 1 '·-- \ ' ' . . ' ,. . -· --

,_ pe~eHIIlt' Ae ' ' •• ;; • A f~ • nepsble: '.oaa yptlli'HeHIISI. CIICT9Mbl (2.2)' Mo'aCHo 38UIICBTb-- '' 
, ,·, ,: . ·-., .. P·.•. . . -, j - • • 

. !3 511.09 

'( ,', 

.· .•.. --

r··· 

. 1'- ' e~t- '/ 
'','' 

- 2 
'•A'- ~---·_'. V (r' -- -11 

. fo. 2£.+-1 ' ,:r··. Afo 
) .. Aeo ~o) :=:o ,1 . / 

'-

:.1.~ .A, 
fs 

' - "· --
' -· ' 1 . '-e . e+:l ~f ' :' . . ~ ' .2e+:i. 

-_-.r V(r· :-·r Afo )(2Af
1
,+_r_Ar'-+:_r __ ") 

:£+ 1 •·. . . v .. 2£--1 o, 2f+ 3 .. ' :,-.:. 
'A• (0)-- 0 ~ 

Ll • . 

~.: 

·(2.3) 

(2;4) 

tlnH _ cny-qag · f -· 0; , CIICTeMa. (2.2)' n~HHIIM;~T, oco6.;Hll0, npocToA BH.ll.- npuae.oeM 
..., . .- I ' '.f ,": . , , . 

\ (• .' 

Tpll UepBbi9 _ ypaBH9HIISI: .. ,·, ' , < ' I ~ 

,I 

,I 
A' 

11 • ,o 1 

2 
A;0 = V(r-A~0 ) 

( ,·: 
A00 '(0) ~ 0 •, 

I . ' :<; , •. ~ /... 1 2 ' 2 . ' ·~, . : 2 
.; -:•2V(r-·A ')A ·- r. -V(r -4rA + 3A ) 

. ' .. '. . 00_ 01 t3"" .. ' "' ,,- ·.:~0 ~ 00. 

I, 

\' 

AOI (O)=fl ~ 
: ••. (2.5) 

.: 

-'' 

' 

I-· 

" 

, ' ' ' -' -2 6 ~ ' 4 '_ • . .. 1 - • -2 - 4 8 ' 2 • 2 
A02 =--:2V(r-A00 .)A0·2 +.V(-r --r_ A

00
+-r .A 00 +-r· A

01
-2r A

00
A +A

01
) 

'.\I,· 

, · · -' '· - . AS ' - _ 15 ; -_ 3 · · 3 . · o t 

~ \ 

A 02 (0) =0:. -\ 

•x)- Bse.oeHne ;,ucnosblx MHO>KHTenel\
1

( 2-f +- l)!l a- pa;nomeHae- (2.1) noaaonsteT ocao-
• 60JlHTbCSI ,;T -Hey.oo6HblX KOj3iJ.qlHUII9~TOB B' ypa;HeHIISIX (cp. yp8Bli9HIISI (2;3 ).:.( 2.4) C ypaa-
HE,jHSIMII (49)-,(51 t paoOTbl 1.' , ' • . , ---.' 

• r 1 '. ' • ' " I : ' ' 

'.\ 

'e .... 

5 
(' 

\ 
_,· 

·'. ·'-



I ~ 
I 

J-13 ypaBHeHHH (2.5) cnenyeT, .'ITO 

(eM:- ne~'ao~ Hs ycinoaHll(l,2) ), To 

ecnH npH ,~ -r-+0 noTeHnHan V(r).~ .. V0 r
8 ~ ~ 

_ . ..,. 

;-

a+·· V r 
·" 

~ 0 . 
Aoo ... ~ 

.... , ·, 

. 5+a 
V

0 
r · 

3(5 +:s) 
.Ao1""' 

7+:.. 
~-2V0 r; 

Ao2""' 45(7+s) 
r ... 0; · '<2.~)' 

·' 

EcnH noTeHuHan V(r) conep>KkT oTTanKHBa;.enb!lyiO' cepnueBHHY' ( 1;3). TO,~ pa31Iarag 

(J;4)' no ~cnm~~~S!M . k 
2 

, MO>KH~ llOlly~HTb Bb!pa:>K~eHH!I ::-;~· K09'1JcpHUHef!T.;B A fo ,; 'K_o~foph!e 
OJ:m pell:ieHH!f ypanu~eliHft, (2.2)- (2,5), MoryT cny>KHTb. HOBhiMH uaqanhHbiMH ycnoaHS!MH 

' .- _,, '\ .·\ . .' 
nepBbie ,TpH .K09cpcpHUHeHT8 .liMeiOT !lR.ll: 

. ··. ,:'. ,··,1,_ 

'· A~ ~e+:l 
. . fo'(r)= r 

'_Ae
1

Cr) =-· '2f+l . 2f+a 

~ . (2f~:3)(2f-1) r 
0 < r <. r 

-· - 0 
I• 

\ (2.7) 
. .1, . 

'-·· 

·.·> 

(,' 

A ·(r)~~- (f-%)(%f-+1) •·. '2£~6 .- ._,·· 

f2 . : ,' (2f+-5)(2f.\ 1) 2 (2f '-·8·) 
r. 

. <PyHKUHH A · 'CSH3 8Hbl. C . napaMeTpaMH TeOpliH acpcpeKTHBHOI'O panHyca .llllHHoll' pac-:- .. 
op ._ . . · , . , ·" ". . . / 

' . ,, 

CeS!HI'Ili, a0 ·, 9cpcpe~THBHblM panHyc:_oM: r~ . , n~p~MeTpOt.;' qi~pM~ ,:_p O II T,n, , KOTOpbie onp~-
'1 , nenH~Tcst pa3no:meuHeM: _, i ~ 

k ctg Bo 
"o 

~ 2 8 4 . . 6 
+~ r 0 k,,-::Po, ~ 0 k + O(k ) ,I ·:'(2,8) 

HeTpynHo noKa3aT&, ·q..-o ·' 
a

0
_ =lim a

0 
(r) 

.r -+oo 

. (2.9) 

r0.=lim r~(rL 
., ..... ~ 

~"o (r) "":A ?O <•>' 

''2AOI(i) 
~ 

Aoo (r) .·· 
ro (r)\. < ~ ., 

p r, lim~ P 
0 

(r) , 
0 I'"'!'DO 

~. ' 

~- 3 -· 

P~ <'•) ::' ¥ "l,o<•>. [A:t(r)-Aoo(r)Ao2(r)]. 
, A0 £r) · . •. ·. , 

Ananor~quo TOMy, KaK Ohina aae:O.eua cpa3o~asl, epyUKUHS! 'Be(r,k) ;: 3nec'b. onpeneneubl · 

¢!aKnHH a0 (r) · ·, r0 (r) 'n: P0 (r) , HMe1ro~ae: cooTaeTcTae~~o ~M~cn nnH~hl pa~ceR,HHH!, 
a¢¢eKTI:BHoro ;panHyca. H napaMe~pa cpopMhl itnH ·o6pe3aHHoro noTeHnHana V(r')O(r-r') .• · 

~ noaToMy, HHTerpii~YH ypaaneHHH. (2.5) H Hciro~~Y-l'l cooTHoweHn:.H (2~9)~ Mhl nonyqa~M 
' . \ - . ..·, ' . . 

nocnenoaaTen&HOCTb napaMeTpoa HH3KOaHepr'6TH~ecitoro pacceHHHH 'nnH nocnenoaaTell&Ho-

. cTH o6pe-~aH~biX- noTe_uuaa.tios. , . , ,; ... 

., .·. 
/ .. 

,: ~ I 

i 

' '-

\ 

-.... · 

",\· 

/ 

;,..- . ~ 

·, 

,;. 

I 
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.P ,- · . _P , 

.!,. 

,, 
•' .I 2 J • .~' • -,' ,· ., '\. I~' 

.8 1(r) = f! 2(r)a;, (r)+, {3 1 (r)aP· (r) + {3 0 ('?.' 
\,"· (3;21):· ·, 

;._:) 2 ·, ·~: ··; '• -~2 '~~:·: '- ' ·.' .· 

b2(r) -~ /32 (r)ap (r) + y 2 (r)ap (r) + r. (r)ap(r)_ +;".; (r>:: 
-''· 

·~ 

! ').· .. 't·' 
"' •, 

.1~ 
\· ' 

\ ,, 
·,\ .,_·· 

, Toraa1 noacT~BIIHH (3.21') a. (3,1~)' a npHp'aa~HBaH .Koa~qmu'!eHTbl 
H~:ic' ap,'' Jlnll HOBblX <i>YHKUHJ1

1 
nonyqaeM ypaaH~HHH' 

J!PH OJlHHBKOBblX. CTene-· , 

·-··' 

'\ 

' ' ,·: ,· ' .' '\,' ,'' . 2' 

·..- ,a; ... V(rL 1 <Asap- H1 Sin a~}, 

~' ' ,'' .: . ' ' ' 

'2 
r_; M ),, , p 

2 
( 0) .,, o, ~ 

a -(0);;;,. 0. 
P._. ' 

_13'2 ,; .. VH1[2rL 1 ,8~ + _ii; f?;-: 
... \~ 

f ' '} , ~' ~~- ~ 2 .2 ·~.· -. , 2 . ~-··-.·"t a · .. <. · · · '.... \. 
P 1·-.· 2V[ -:" L 1 ,8 2 +. H1 p0 + _, (3ML

1 
+:H 

1
L 2 )!, fi 1 

(0) ~-o, 
' ,· ' ,, ' ' '. 6 ' '."'. 

• (3,22)' 

,. _ , : ,_· , .,.., ~r ', .'·'.·. • I .. 

,8'·=-:-·VrL1 [rL
1

'P
1
+ 2H

1
,8 + Lr L 2 l;, -P~(O) =0. 

o.< · , , '. . ,. o · 3 ·,., · - -
,o' 

, · · · . ~ . , · 2 '· .. 2 2 2 · 1 · ··' a ~ . . ', · · .. ,. : 2. 

~2 ~ V[ 2y 2 rL 1 H1 +~.! H1 ~·3/3 2 r L 1 , +.T p2 '•: (3L~ M,+L2 H ~) -~ 2P2 fj0 ~ 1 +. ·,' .. ,, 1. 

' '-·, 

2 , '2 , .. , 2 c. , '1" • 2•< .. · . ', , ,-,. 
+ p

1 
H

1 
-.2P

1
r_ H 1 M +. -·- r .(31.1:.+ Hj N )I • y 2 .(0) =·0, 

,, ', ' '. " ' 12 '' -' ' ' ' . • 

·,·"-,' 

i,' 

: : . ~ .. 2, 2:' <:.' 2 ' 2 - '' 3 ~ ' 2 \' 

y 1 =·2V[~y 2 ~ L
1
+y'0 H

1 
+f3 1 P0 H

1 
+ i ,8 1 r (3L,1 M+L 2 H1 ) -~0 r H 1M-

\ : 

,- ·\ - ~(L2 M +~L 1 N+LL.H1 -.!.r::ii 1)1~ 'r1
.(0);..:o, 

' 12 ' ' ' . 9 " ~ ' 90' .• '' '' ' 
< , ' ~ -. I . ' • ~ 

. ~ · ..... _., . 
_, 

.- ' 
•16 

'0 

,, 

.,!, 

,. 
,\.'' 
. -.-

.i 
: l 

1 
li 
.! 
·.\. 

·:1: 

:r· 
·l' 

I 
(I' 

\· 
lr, 

,.11i 

' 'I \1,·· 

)j; 
1 I, 

i' 
i 
} 
.Ji I 'i ,·' 
'!'>'· 
.r'' '\. ' -~i- -·~ 
')' l~; 

'i·i. 
' ' .\ I 
. .,, 

,·''· 

\ -~ 

\ '· .· 
I· :_.r 

y~·-•.-: V[y ~ 
2' 2 . ' ·, ,2 2 '1 ' :, ' 8 . '' .. '. ·. 

r, L 1 : 2y0 _rL 1 Hi -{3 0 Hi -:-/3 0 r ,(3L 1 M+L_ 2 H 1 ) -• 
,("-'. \ 

' .-, ' : . 3' ' ',·:- -. ; . ' 

.. 8 '2 ' 
-·.:-!_ r ( L i- 1_ L ' L 

· 36 . 2. 3. ,·a 1 
.L L L )I., ~: (0) = 0. 
15 • .4 I 0 

1/ 

. ' ... , 
\O:rMeTHM, 'iTO HMee~ Mec;ro,.COOTBOllleHHe 

1 
' '.,' '2 2 . . ~ ,' . , " < 2 

,8
2
·r L 1 + p, rL 

1 
H

1 
+•{3

0
- H

1 
=: ~. 

' ~ , 

, Ecim HMe~TCll , TaepaBH OTTBIIKHaBTenbHBS! cepaueaHHa. . . ··.. ' 
TO, :KBK ll~K83blBBeT' 8BMH31· 

HaqanbHblMH ycnoaH!IMH an!! ypimHeimlt', (3:22) Gyay:r: 

·,·,,-,I ... : 

<(~) '--.~rctg[r Lj(r/R>], 
! 

,.., 

' 

...... ~ ' \ 

', \ ~) 

, ·' - ' 1 • II· (r' /R)' ' ' I 0 ·.' .. , 
, (·. ·)· c r· U(rjR) ·. '{.) 

• 1-1 r -=· .:.a.. ___ , , y r ~ 

- ' 2 . o ' '2, L (r ·/R) ·. 2 o ' 
1 o · · ' 1 

/~· ,···~ .... 

'i P1 (r 0 ) .. Q 
' ' ' ., 

''I 
I, 

. 'y1(r0
) = 0 

;· 

J!. N(r0 /R) 
1 

24 L1 (r0
/R)_ 

' ' ' 
·,.: 

": 

', 8 ·.·· ' .. '' ...-:~·, L M · r a 10 L - LL 

ca.23). 

·~: L 2 (r~/R) 
6 H 1(r

0
/R) 

Po (r o) . Y ·(r ) -.. - ._!,_: 
0. 0' '. ·. 12 

2,+-o_'!LB g• Hi ; 120, H 1 • 
\ ' 

'1·:· 

'"\,' 
') ,, 

<:··J -'-I·',! ' .'. I 1, 
. . 1 • ; ',~ - • ..... '· <' • '' • 

.4. 06o6llleHHe.MeTOJlB .PaaOBbiX <i>yH,KUHJl Ha cny~aa · TeHaopHOr'O 

',, noTeHuHana:· 
·,,· ~- _._ 

. ', ·~ , . . I ~ . , . • . . , ~ I 

1.,) 

nycTb. noTeHnHan V {f } , COJlep:ifmT KpOMe neHTpanbao-CHMMeTpH'lHOJl' 'lSCTH. V (r} 
\ , .·, -~,_ - ''·.,,, ,--- :, , ·:· ~ -. . -.'. ·, ' -~ ·. o .. -, 

·, \ TBK:lKe_: HaUeHTpBIIbHble 'lneHbl, ,llnH OUpeaeneHHOCTH, 6yaeM, pBCCMBTpHB/lTb pacCeHHHe 

::npyr·:_a~ apyra aayx' ,'lacTH~, :~6naaarom~x~cnH~oM 112 (HyKnoHoa), T~raa He;eH,.Panb.:. 
' '• ' · .. · • . ~ ._ ~ ._ .. ' . . .. ' ''J .,, .' ,y • .• . • • •• , ' •. .. .... 

.H~e C~n~t.MOr'YT ~l>!3bl~BT~H T~H30pHblM VT~r),S·12 :• ,_cnHH~Op6HTMbHbiM V- (r~(LS} 
·.- .- , , ·,: · . -. , ·,. . , .· ., . . -+ . _. -t: ·-+ ..... """ -+ . · LS 
. a ~BaJlpBTH'lHhiM c:nHH- op6HTMbHbl~ V LL(r)~[(cr 

1 
t )(a 

2 
L) .+:(aiz L )( 17 -

1 
L )! . , noTeHuHa~a- _, _ 

"M~, noc;ne:dH,He': ~sa npiiBOJlHT K ~ '~e~_hHHBK~BOMY acptPeKTHBHOMY . n~Te~nHany, -Jleltc;:nyrome- . 

, ,-· , ~y HB- napnHMbHble ~OnHbl c'·,pa~IIH'l~bl-MH opGHTBII~~MH .M-OMe·H;BMH L . , H~ ;He CMemHiJ.a~ 
.lOT·, HX~~~MHTY~hr; •TaK 'iTO Bee q,opMynbl npeJlblJlYlUHX .:paailenoa MoryT, 6hlTb' HCUO~~o-

• / ' '• ' • ' >' ' ' - I '\ 

' 'aBHbl, B . OTnH'lHe OT : 3T0r'O TeH30pbla CHIIbl He TOnbKO, H3ME!HHIOT · acp<i>eKTHBHbiJl' IlOTeHilHM, 

HO, 'I~ ~cipaaao ~a)I{H~e; cMelllHaaiGrr a TpHnn~THOM cnHHosoM c;cTO!IHHH aMnmiTyJlbl 
' . • • ~ • ' ' ' • • .: ' . • ·-' ) j • • ' 

napuHanbHhiX BOliH0 . OTBS'lBIOIUee npH OJlHOM nonHOM .MOMeHTe CHCTeMLI , J p83JIH'IHblt.f· 
>,. • ',. • ' ' • \, -. ' ~ • 

I> 

17 

\ 

\'' 



:_, 

'opOHT~libHbiM MOMeHT8M 
i 

L.= j +' ·1 •. YpaBHeHH>t .llnst· cooTBeTCTBY!OiliHX pallHanbHbiX Bon-
. .. . . . . .... x) 

, -HO~b!X ·<!JyHKUIIll 'UJ , WJ OK83biB810TCSI ·CBR3 8HHbiMH 

u;' + (k2 -" ... J(J·1) ·-v . )u !.T w 
. ·.~ \. J,J-·1 .·J .. J J. 

0,' 

w" + < k2 _o +2lO+ll' 
, J r 2, 

-V· ')w-T u 
J,J+l .J- 'J J 

i '· 

..: (4.1) 

0 

3,Uecb ~BeheHbt · o6oaHa -lenaSI~.- ,. 

'. 

V fr)·= V· (r) 
'J,J .. t ' . 0 

2(J -1) 

2J + 1 
VT!r) +(J-1)'{_1>(r)+ o'.:.1 )(J:-2)VLL(r), 

, · , , , . - I , ,. , •' . . (4,2) 
V (r) ~ V (r) .-' _I(_JJ:1l. V (r) '..' (J+2) V .~(r) ;+ (J +2)(J~3) V ·(~). 1 

. 

J,J+I, o 2(+1 T. • • L-S , ;..· , .L.L 

T (r) = 
,\ J 

6VJU+l) 
2~+ 1 

V (r). 
T , ·' 

. ) -

I 

l •' 

CBSI3b ypaBHeliHll (4,1) CyiD~CTBeHHO ycno:>KHSieT Bbi'IHCneHHe napaMeTpOB pacCe>tHII>t,· KOTO'-
• • • " . r • . ·.• ' " , • •. ' ' :· •, ' './8/ 

.pb!MH B ,ll8HHOM cnyqae .SlBIISllOTCSl ,llB8 .CllBHra <!Jaabl H·napaMeTp .CMelliHB8HHSl 8MilllHTYll 
• • : • • , • • ~ . . • . < ' I • " ·. , •.--' • ~ ; 

·3TH aenH'IHHbi onpelleliSilOTCSI acaMnToTHKBMH .. pemeHHi! ,.u , w ; CacTeMa (4,1) HMeeT :· 
' \ ' ' . ' ' J 'J . ' ' <. ' ' ' 

llB8 ~HH~iiHo-He38BH~IIM~X; pe~eHHSl (• U(r) , v/ll) ,H ( tf.2l ~, , w< 2l. >:'- perymtpHbie~ ~· TO'!-, 
.·. ··,· ., .. · .· .. ·'·' ,: J·,· J;~·.'··· J -.:'tJ, ··. : .,,, ·.·· .. 

· Ke r ·= • 0. H eTpy .O,H? .. npKaaaTb, ~TO. llllll HKX BhmonHSieTC>t TO)KlleCTBO 

(I) (,2)' 
U' · U . -

J ~-· 

J;). Jll' Fw(l) w<2l~ :.:w<2l w<ll';;, 0 , . 
J Jl . J '\ J J ' J 

' - •,•· \ .. 

. ' (.{.3): ' 

BBaay Tore, 'ITO Ul008~·1l!IHeliHtl~ KO;MOK;l8UHSt< aTKX. pemetiHii T8K)Ke. SIBUSieTCli pemeHHeM , 
• . • ,I .' • .) . f. . : •', : .' ' ' ' : ' ~ ,' "' . ,' ·: 

,cKcTeMbt ("1.1), TaK. 'ITo acKM,~ToTaKK uJ ••. wJ .M~ry'l' obtTb:npoaaBonhl!btMK, cTanoB,ITc>~ ·· 
' / . 'I 
-; aoaMO)KHbiM. paanK'IHOe onpellenenKe. napaMeTpoB _paccestHH>t, . ' '· 

., . . ·, ' ' - . " 
Ha)Ke ypaaHeHKst, >IBil>llOilllfecSI o6o6menHeM yp~BHeHHii .< 1.1) H ( 1.5) .na- cnyqai! 

TeHaOpHoro noTeHuHana, n'ony'leHbt, llll>t <PYHKUHfi x (r) ;, :£ ', ·.(r) ,'y (r) OTBe'lalO-
" . ' . "', . : . "' ·19/': ' .J::'~I· .. ' ' J,~+1 . J· :. 

- lliHX. napaMeTpH38UKH MaK. Xei!na-Tanepa . • cpyHKUK.H . {). (r)' a (r), '· •' £ • (r); OTBe'lalO-
. · · . : ' . · ·.· /8/ I 101 · · ·~a. Jy - • J • -

lliHX napaMeTpH38UHK 6naTTa/-6HlleHxapH8 ' , H J:!llll cpyHKUHi! {jJ J- 1(r) i. {; J ;J+fr) 
- · · · · · · . · · · · . ; • Ill/ h21 . ·· · · 

· £ J (r) · , oTaeqa!OiliHX 'stllepHoll" · (nuclear bar .. ) ·. napai.feTpH38UKK · ' · · ; .tlce · aTK 
/ ' .- • ' < ~- ~ '. ... '• } •• •• ' - ' • • ' ' 

cpyHKUKH HMelOT CMb!Cil COOTBeTCTB y!OiliHX. napaMeTpOB. pacceSIHKSl H8 ·oope3EiHHbiX' llOTeHuHa-

llBX V ··(r~)O (~·-,~·. ~ (r~·-O(r _: r'·) T"J (r'} O(r-r'·). · - . .. 
-. J.J-1. ' J,J+l '.- -' ·, 

;HE> npK:;,Oll>t rpOM03llKHX' ~~Kn~llOK, ~paTKO o6pHcyeM XOll: Bbi'IKCU,eHKJl, npe~,lle· 
" '"- ~ . ' ' /2/·' l 1.: -. ij ' . - . ' ' ' 

DCero, cne,Uyst_ MeTOllY paOOTbi . , . Bblp83HM BOUHOBble tpyHKUKK 'U .(r) · . , .• W (r) • ,' COOT" , ' . ' . . ' ~ J ' . J ; . ·. \ 

aeTCTBY!OiliKe llDY!'f npoli;B~Il~bl~· UHHeli.HO.,~e3aaucKMbiM peme,HH>IM~ 

x), no,llpOOHOe paccMOTpe!IKe, BOUpOCOB; C~Sl38H~b!X C /Si'cpeKTOM TeH30pHW~ CHn,·· 
H ccbtnKK na UHTep:" TYPY MO)KHO · H~i!TH a o6aopnoll cTaTbe ', . ·. · • 

. ' ~ / 

'·· 

< ' 
-;. '. 
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.'r I 

I. 

: 1', 

'I. 

,;· 

'•' 

j •• ~ 

.,\ 

.:.. 

.' 

·.:: 

,I 

·,.., 
. ' . ,-

' 
~·qepea HOBble· <tJYHKilKK c(r), s(r)·, d(r)! t(r) ; •. ·.'' Ha KOTOpble H81lO)KeHbl ·llOIIOIIHHTenbHble 

I. , , , , . ''·· ~ • . ' 
::ycnOBK>t '(apryMeHTOM CtP?PK'IeCKKXc,<tJyHKUKll 6ecceng j f , nf ,,· stan.aeTcg· BeUK'IHHa. ~r ) : 

J1'= c j' .-so·-· 
\_ J 1 J-1 . . t J•l ·' 

(1) 
w =· 

J d1 JJ+l ·- t; ... 
nJ+l 

,, : 
c ~ jJ~I S~· DJ•l =, .. Q ' 

~-~~ ,,~ 
· d • J · ·- t ·n = 0 , 

h· J+l ,1 Jtl. ' ·' :-, 

;(4.4) . 

. vf2l 
. 'J.l. 

J2l = 
J 

..... c;- -j~+tl ~~s:· -~~+t' ~~0 c2 · jJ+:1 ., 5 2, 'n J+1. 
I' 

i . "' ' 
d • . . ·- 't. . ' 0 .2 lj.~·- 2·n·J;1= ' 

',·· 
. d:i)J.I - t2 n . 

J.l 

'·' 
' 

., I )I 
1 • ,· • ' ., '' ,. I - ' I 

.llnst HOBbiX <tJYHKilKll nocne.nollCTalioaKH ("!,4) a (4,1) nonyqaeM llBe CHCTeMbl nHHel!HbiX 
· .. · •' : •, . . • ;' .·,. . !' • ' •• ... ' . . . , .. : .... .·'' 
ypBBHeHHll Uepnoro UOpllllK8, K8)K,Il8SI H3 · KOTOpb!X CO,Ilep)KKT 4 ypaaneHH>t C' , s . , d , 

. ··, . •.' '· '. ,, ' "·. ,_.-' "·. : ' J,, ,. l .t 

'it c 2 ~ ~ 2 , t 2 . .' d~ ).__ CooTnoiiienue (4.3) npaHeMaeT .~~nep\ B .. aa: 

"'' cl.t2. -~2-ti+'d1:s2 -d. s 
2 I 

. " 0. 
' •.· .(4,5) 

. . ' . - : ' '/9/ 
npe,llCTaaneHHe MaK Xellna-Tanepa 

" .' ~- , : .; ' ' 

- . . ' ' ' ' \ 

xapa~Tepa3yeicst: cnellyiDiliHM Bhi6opoM·. 

8CIIMIIT,OTK'IeCKKX Bbipa)KeHH,tt: ·~ 
-• ! . '' ~ I • , ' -' ,. 

~' '.·I' "t·" 

'·'' ' ~ ., 

(J ,.I) 
.UJ. ·,,Z:J 'f" ·. - x n . · ,, . 

J•l' ;:. J"J·1 J•l 

,, ' (J.I) 
w ... ·. ~-y 

J;• . J, 

I c.J~t> ; · ~' 
WJ ~ jJ+1 

'' ·, 

"'·' n .• 
,Jt1 

... ~ . ' 
xJ:J+l nJ+i .. 

(J+l) ... ~ 7 
uJ " .. i';=-YJ ·n J .. t ...... 

I, 

:·,1;, 

\· 
r 

;, .. ·. 

. '. (4,6) 
,},.· 

··, 

. ~ ' .. 
I • i 

o'·CpasHeJIKe .(4,6) H (4,4) IIOK83b!B8~~' 'ITO MO)KHO·onpelleUHTb T8KHe napaMeTpKqe

{ CKHe <tJy~,K~iH• XJ;j~l (r), . , ._xJ,J+1.(r? :H .'yJ (r) , , 8CHMUTOTH,'IeCKKe 3~8~e~KSl KO:OpblX,, 

.Sl!;lll>tlOTCSl KCKOMbiMK 3H8'1eHKSlMH napaMeTpOB: 
. '. ' ' 

> 

; /, ' . \'· . 
•' } ~ 

. c 2 ·,;;·~d 1 t~. X . . = ' 
J,.~-~ c,· c 2 - 'd~.d ;. 

xJ,J+:I', = , .. c 1 s2- t1 d,!. 
c 1c 2 .:.d 1 d 

y 
J 

c 2t 1 -dts 2. 

, ~I C ~ - d 1 di! • 

··\ 

\ 1' 

·,, 

"C1t2- d2s1 

· / c\ c 2 ., d1 'd 2 

,· 
19' 

.. \ 

(4.7) 

t I 

... 

,I' 



,, 
'· /- .. 

Yfcnonb3yn, ynOM>IHYTbte Bb!We .. ypaBH9HHSI .,llHSI. cPyHKUHll C , S , . d," t ,. , OKOH'IBT9Hbll0 'nony-
. • . . . . . .' '· • . ( I . , . . 

. '189M cne.ll·yromyro CHC.TeMy .. Tp.ex HeHHHeliHbiX ypas'aeHHI! H 'CO.OTBCTCTBYIOIUHe HB'IBHbHble · 

ycn~B'!>I: 

x' 
J,~-1. 

< c ,, ,, 2 ~- • F... > " ,, 

- _L [V ( j - x n ) - 2 T ( j ' - x · n ) il · . y 
. k 'J,J-t J .. J• . J,'J-1 J-1 ' J. J-1 J,J-1 J-~ J+~ J 

. ''2 '2 
+ V n y 

J,-!._+1 J+l. J 

.. 
L 

... , 
X 
,J,J+l 

1 [.V ~ --r ~·Jtl 

#\.' ·~/' A . ' " . #\ • "b 
(j -x n ')2 :..2T (j. -x. ~· )n y' + v' n· y 2 ] 

J+l J,J+t J+t . J . J~l' J,J+.t ~+1 ' J-1 J .T,J-1 J.;.l J , 

, '' '' '' ,, I '\ ,, . ,, . f· 
y',.;- :_!_ [ . T ( j ' · - x n ) ( j - x n ) + T ri n y 2 
J . . k . J • J~t J,J-1 J-t J+1 J,J+1 J+t J .. J-1 J+t J. (4.8) -. 

~· ' 

-. .:: v· ·, ;;' ·\ ; ~--" - x ~' - V' ~~ ~- .·_.( ~~··,i ~--·~.: n. )"] 
J,J-r J-1 Y J (JJ.r' J,J-1 J-1) J,J+1 J+1 Y J JJ+1 J,J-tclJ+t , '-. 

. ~ 
xJ,J.; (0)

1 
~ xJ-,J~l (0) ~y J. ,(0) 0 

' . ·.l 

rlpH Bb!KHID'I9HHH• T9H30pHOro .B3B~MO.ll9liCTBHsl (TJ (r) ;;i 0) HBXO.llHM, 'ITO y J (r): 0 

a, TBKHM 015pa3oM, CHCT~Ma (4.8) Bb;pd~rid~;.cH .n ·~sa He3anacHMbr: yp~nsemrH ( 1.5) . 
~ ' . . , . . . ' 

·,.lln>l napuaanhilblx .nonH c L~J -.1 a 
. # 

·L=J+1·, npH'IeM •x ·=tgl> , ·x·.·:.:~tg'I>J-t' 
\. .•. . . __ ,. ' J,J-1' J•l . J,J+t . + ~--

' . . ·--. . ·110/. .. 
YpanaeHasr .llH>I' cpyaKuall, ·o!neqaroruax napaMeTpaM BnaTTa-:Brr.llenx~pna ·. ,Mo>Kno: 

• ' • q ' • ,. • • ' • •• " • • • ' 

nony'IHT~, HCUOnb3y~ ( Bl!MOrH'IHO. npe,llbl.llyrueMy) .BCHMUTOTH'I9CKHe BblpruKeHifni " 

'-:....._· 

/ 

'.' 
u Ja 

'·.·-._; .. l 
.. / 

j . · •- tg /) .· n 
J-1 .·· _. Ja · J•l 

#'\.. /• 

'"w ~ tg r (J.· · ~tg. /). n ). 
Ja ·,J J+J: . . Ja J+l 

w ·''i:, j ·-'tg 
Jy" J+\ 

' . 

/)JY. 

,,. "" 

n J~l·,. 
,, ,,· 

·:'ly" -tg ~J (j~_.;-_tg'/)Jyn J-l ), 

( 

.(4,9) 

·.' 

". .. . .. . .. •flll 
Ho 9TH ypanH~JHH>I MO>KHO BhtBeCTH II, H3 ~HCTeM (4.8), ecnu aocnonb3oBaTbCH ~3BeCTHO • · . 

'"CB>I3bl0 napaMeTpOB X 
J,J-1 

X 
. . . 

y C .napaMeTpBMH. /) /). ( ,-: ;

J' '\. J,J+l J ' · ... · . Ja.- J)'. ,·, __ I 

x, J. 1=· cos 2 ·r· tg I> 
~. • I 'J Ja + sin 

2 
• J tg /) J)! tg 8Ja ~ Y, [Cx;,J_;+_xJ;J+t )+y(xJ,.J. 1-xJ;m>*"4y;l'.~· 

. ' ' 

-X / ~cos 2 < tg /) · + sin 2 . r tg i; , 
·· J,-'+1_ ... J Jy J . Ja tg I> .; iHx'' ·+X · ''-v<x -x ) 3+4y2l. · · · 

.· .Jy J~J·I. J,J+~ 'J,·J.~l. J,J-1'1 J\4.1 0) 

Y/.<>: Y, si~ 2cJ ( tg I>Ja-:' tg I>Jy); tg2EJ.~ 2 YJ 
1·- 1 X.- ~X , 

~ J,J-1 .. ,J,J+l __ 

-~ 
',;.., 

'20 

\_. 

:) 

·.,1 

: .. \ 

. 'l ,·· < ~ ' ·' 
_. ~ ./ 

• ~ ' I 
·;., 

' 

rlocne 9H9M9HTBpHb!X.XOTR H B9CbMB YTOMHT9HbHblX Bbl'IBCH9HBA DonyqaeM 

n · •·· ., . ·tg ·· ~> t = tg ~>. ·. t · = tg • > = - ,.· ·· · 
Ja · Ja '· Jy' · Jy '. Jr . . J . 

t' ==·- 1[1 i. 2 •I [:~ . ~: - '' .. 2 ~ ~ ~- =~ . ~ ~ " \ . 
Ja . ( + tJ·'··. vJ,J-t(JJ·l tJanJ-t) +21j (JJ.t tJanJ.t){JJ+t'• tJanJ+t) tJ,+ . 

. ~ .. ~ . .... ' - -
. ' . .. ,, --·-.. 2 

+ ~.J+l(jJ+~-tJa "j+i-f .tJ£ J.; };a· (0) :, 0. ·. 

.· '·-· 

~ .-. ' /_' ·~' 

/ 

I....,_ 

I -/ 

# \ • .'t. -. 2 ... ] 
. t•. '~ -k ( 1+ t ) 

"'Y... Jr 
.• I . #\ #\ 2 .~ , . ' " #\ • / .. •. #\ 

V ( • ..; t n ) '- 2 T · ( • ·- t · n· ) ( • ' - t . n.. ) t + 
J,J+t JJ+t · JY. J+l. . .. J J~+l Jy. J+l JJ~t Jy J·l ., Jr 

I, 

" +:V . ·.(j 
.-·2. a-~ ·· .· 

t · ·. n ) t ·l •' ·' t (0) · ~· 0 , 

--i,, .r ,:... 

(4.11) 

' . ~ .· ~~L ,bt fY J-t Jr JY. 

, \ , .. -t: .' . ' ' .. -t :' .,.. .·.: . --,.. .. 

.tJr ~-k (tJa·- tJr)[TJ (_J-!. 1~tJ.anJ.~ )(JJti -tJynJi- 1)-TJ 
2 -•,' ~I -..· • #\ • " , . c #'I. 1, . , 

t < i - t n Xi -t n ' -Jr J•l Jy., J-1, ,J+l Ja J+i . 

. - 'b~1 tJr( •ij.r"" !Ja nJ-1) ( j :J·t.- ~;y;rJ.·t) +:VJ,J+lh~(· ;:;1..:·t.ry~J~l. )( Gtt.;...t ;;;+i ]~ 
./ : • ' •,• • <, ( ~. ' r '• ' -· • • • • •'' 

. tJ£ (0) .f" 0 
''<' _, 

',-
- \ ~ 

-,· ., t, .... -'/. 

.•. 

·) 
. . . Y,PanneHHsi .ll~R c&.sx <Pas SJa , _.s.Jy ~ napBMeTp~· cMewsnaasg 

. \ .. ~~~ 'IGM. ( 4; II) DpB BW'IHH CBR3MHhiX . 

r J .• (.'nee; y.llo6:: 

COCTORHHA HM9IOT BB,ll;' . 
•"J - .• 

I ,,t •),,·, ,"''' ;" 

' 2< r. n "· 2_ . _ . ,, _"' 
' S'. --.!.. [ V • 1cos r · { cosS - j · -·sin I> n · ) .j. 2 T sin • ··.cos r·J" (cos SJ 1J 

1
-sinSJa nJ 

1
) x . Ja k . J,.• •. , J Ja. J-1 .. ;: . ·· Ja J•l . · • J J a' • • -

l : '• •' -. ' . '• ' ., 

',"'.' 

~ ' " "' ' ' ' ! f "- 2 ' ,- ' " " -. 2 ·, 
x (cos SJ· j . · -sin'S n ' ·) .FV sin c J (cos 8 j . -sin I> n'· 

1 
') .1 ~ I> (0)'= 0, 

· · a J+t. · Ja J+1 · J,J+l ' ·. · ·Ja J+l Ja J+ . Ja ·· 
I ., • - . 

'\ .. 
t· " 2 - ft,· ~-·· .... , · •. ·-.:· ·~·.' .-~··-.. ~--_ .... 

. 5>--~~':-J['[VJ,n:f~s •J (cosSJyj.l+"lsinSJynJ+'t) -2T~ sin•~co,srJ {~~s.SJyiJ+t ::7si~SJy~+i) x 

'' {4~12) 

,'", .- (~ 
J 

' .. ' . --~--.. ' ~ ·\ .. ,~·. ' -··2 / .. ,"" ·_.,, "' _.2 

•x(cos S j '-sinS n 1)+:~ -~·sin r (cosS' jJ 1 :..sicS n
1 

t'·)]; 
. Jy J-1 Jy J- . ,J- . . J. ~y - Jy' . - ' .I>Jy(O).;:O.., 

I 

•1' '1 ; ; . !I • ~ 
=-T · . (". ..·) [ TJ Cos • J (cos S j -sin 

,: . stn ~.,au.,y . . Ja_ .. .1-t 
S ; · · ) (cos I> _j · -sin'S ; Y' -
.Ja J-t. , J_r J+l .ly J+1' 

·. ' 
2 . -~ > -- . "' " . ' . 

,TJ sin .- J ( cos S · j '·1 -·sin· SJy n · ·) x { C:os S ·j J+' ·i' sin SJa n J+l)- V; 
3 

i'in r; . co·s r-; · · ... Jy .l• . .1~1 Ja .. . ,. ·~ 

. . . ·! 
\ . • ' ", ' -!. -~ . ' •• ... • • • " • " -

(cos, SJa i_,_ 1 ,~s~ S,a ~J~(){ co~ S~yJJ. 1 :- sin. SJyDJ.t ) + ---.:. 

. I .• \ ' . . ~. ,. "' "' ~ ~ , I\ . ' -.. '/·. . 

+: -V; . sin .. ~cos £ (cos s . j. .-'sin. s.y DJ~l)(cos 1SJ jJ+.l- sin s.a· n,+l) ] ~ £J (0)=0 • 
.l,J+l · .l .. J JY _J+:t · . . • ': . a . • • · . 

. / 

.· ·\ 
.... ,. 
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•< ( 
1\ 

He.aocT.iTxoM cHcTeM (4.11) n' (4.12l smnHeTcs.aanH'IHe eypaeaeHHHX i:lnH t·'(r} 
. ' . ·.' . ' ' . / ' ' . .,. ' Jt \ 

H • (r) MHO)KHTeneii, '<t. -tJ r' H COOTBeTCTBeHHO Sin'1 (a ···-a· ).- KOTOpbte' ·, B a'exo-
J . Ja y · · " Ja Ja . , . · · 

TOpbiXTO'lxax .·r · MoryT o6pamaTb<;,. s:aynh: 3Ta npHHUHUH,;nhHaSI'.Tpy.aaocTh; 'npH~ylUBSI 
' '·'· ' • ·- ' ·- ' ' . ' . /10/ ' . ' ' ' . ' : \ .' 

HMeHHO napaMeTpHaaul!H no BnaTTy-EH.aeaxapay . , orpBHH'IHBaeT o6nacTh, npHMeHeHHSI.< · 

ypaeHeHHil ('1.11) H. ('1.12) ~nyqa~M', XOr.z:ta pa3HOCTb cpaa a . (r} ~:a (r} ~e ~e~S1eT 3Hax: 
. . . . Ja. . Jy 

) ' 

BO seeM HHTepeane 0 < r < ~ > 
'Qqenb npocTbte yp~eHeHIISI·. (4.8).' .an" napaMeTpoe Max Xel!na-'Tsnepa/1:1/. aenpKI'OAHhl, 
' \. ~- . . ,) . - . ' ' ' : . . . . \ ' . -

, .ecnll eCTb CBSI38HHble COCTOSI!<IISI,. Tax· K8X TOI'A8 B HeXOTOpbtX' TO'IKax:<tJYHKUIIK .XJ J-:l.(r} 

X ' ·• (r) , y ·, (r) o6pa~aiOTCH B. 6ec~oHe'IHOCib; 
0 

• 

J. J+ t ' J ' j ' • -.- : 

. . . '........ . .. '. '· .· \ ·.. . .. . . " •, \ . \' -_. 
Ceo6oJlHhiM oT onHcaHHbiX Bhtme 'HeJlOCTaTKOB smnSieTcH· eu6op l nuclear. bar) · napB:-

. \ 

,., '·· 
. . - ' - -. - ' . . ' . . . 1111 . J+l 
MeTpOB aJ,J-1 •. aJ,J+I •• J • npe.ano:a<:eHHhiX B pa6oTe CTanna H .ap. • ll' 0;, • PJ 

J-1 . . . ' . . /12/ . ' . . ' . .. . 
0;1 ,.·• np;.ano~eHH';'IX n pa6oT~ Bpel!Ta n, .ap. • .06a Ha_6opa napa.M~Tpoe, no .. cy~ecTey, 

'· 

9KBKBa~eH.T_H_bi 1 'T8K K~·K : ) .... 
(-j ·, '·'· 

' . J:.... t - .. J+l - \ <' . 

_o ='-a ,,eJ· =.:·a.J+_1 ,,p =·-5in2•-J 
·J .J~J-1- ; .... ~·. J 

(4.13) 

H3 

Yp~ilaea~si . .anSI tjl~aositx/tpyH~UIIii,' i>Teeqaromnx H.OBhiM napaMeTpaM, MO.:a<:Ho nony'IIITb , ' . . . ' ' ... 
(4.il) 'lm'll (4;.t2), .IICUO';.b3YSI li3B9CTitble COOTHOIUeltl!SI 

•' . • I,. 

',. ·<-: 

.aJ·j_;+'aJit- 1'= a:ra +,-ajy' . .. . 
. / '\ ~ \ 

'-i 

. ,' ,, ' 

. ·\ 

Sin2£J:= Sin2<~Sin (aJ: .:..aJ) , 
. . - ·. y '' 

._._, (4.14> "' 
~ '- ·, 

Cos 2£ Co~(B · .,..'8 ' i = Cos(a ·._,a ) • 
·· J·. J,,.:-=1 J.Jt , ·\ , , .. Ja. Jy ·,· 

•: 
,_J, 

.,..'-

·, 

.Y.ao6ile'e· llcxo.zlH"rb, o.ci.Iiaxo, na· ypaeaeaHl! (4~8),, CaSiab JO!apaMfilTpoe MaK Xeana:..Tsnepa· 
/ . . ; . . ' ~ . "' . 

· c n~paMeTpaMH CTanna cne.ayrouiaSI: ' • 
,<' \ 

.. : ·2~ '-+2x· · .. (x · ':x • .. :}y 
tg 2a = • J,J•I J,J+l J,J•I J,J+l J .-

J •• T·I·.1-•x2 +:x• -<x. x - 2>2' 
. . : ,,J_.J-1~· J,J+l /~,J-1 J_J+t ~J. ·. 

-· .. 2..: 8 . 
tgaJ,J-1+ tg: 'J tg J,J+I. 

x J .,..., ... . 2 r· a · tg ii 
' · · 1-: tg. ; tg, J,J•I. IJ,J+:I,' 

i.---'·.' •••••• 

' I - -

tg'8 · +:tg\i tgaJ,J-1 J,J+l 

. xJ,J+t'" 1.-tg 2~· ~ga~.J-1 tg8J,J+'1 
.~ . \ 

I ' ·, ' '' '(4.1.fl) \ 
' .• ' ' •. \ I 2 

tg2S·: ·;, .2xJ,;.1 +:2xJ,J+l(xJ,J·liJ;J+I-yJ) ;: . 
' ' J ,J+l. '~ . 2 2 . . 2 2 

1 ":''?' J,J.1+ xJ;Ji-C· ( xJ;J~Ix J,j+CY J); 
. . i' ' . ' . -~ 

~\ ~ 

. I 

~ \ 
.I. 

I . ,, 
.I' .i 

:. •!, 

·' 
22. 

1. 

'· 
.· 

.. /· 

'· tgi"';r' . 2y 
Sin2£-·= ' ' · J 

J [ . 2 . • . ' 2 . . ,;l]li 
·. (l+yJ -xJ.~Ixj,J+t +(xJ.~I'":r;n1 '. • 

' ' - • I -

YJ 
- . . --. 2 -- - • 

cOs~.J. 1 CosaJ,.J~Jl-tg, ~; tg§,J. ;tgaJ,J+1 
' ;,.. . 

.• 

·,· i. , I .. · 

no,1Jy'le~Hble B pe3yn~TaTe AOBOnbHO .z:tnHHHbiX npeoflpaaoeaHIIJ! yp8BH9HIISI MO)KHO 
; ·' ' .. '\ 

· a~aHcaTb ·a 'aa.ae:. · 
'' 

8 1 ' 4- 2 .4·_ 2 . ' '· 2- 2 ' 2 2 . 
[V . (Cos r P -·Sin < Q · '-V - Sin· <.Cos ,- (P -· Q )-· /. ' 

·, 
J;J-t• 

k ·eos 2rJ J,J-1 · J J-1. : J J-'t r -!•J+l. J. . J , J+l ." · J+l · 

.., 
·' '-

.::·2T 
J 

_._ -, .·.... ·i > ' 2- / 

Sin<:, Cos~ ( ~os .. rJ PJ. ;QJ+C Sin. r J PJ+ 1 Q J-l )~ ., 
f l I , 

.. ,.- ··~:· ·, . ,_ ~ .-. ,· 2 ~.-.. . ·2'--~:2 1_ '2,. 2 .~ ·a' ·.,., 1 [V (Cos·r~P -Stn !"' Q ·)-V Stni"'Cost£. (P· -·Q -~)-
J,J+1 k:cos:?i:·. J,J+t. .J J+l J J+t .· J,J·.l ', .J .. ·. J .J.t .J·l 

i - ' ' / ' 

. . • 2 . . '2- . . 
.;.,2T Sin<- Cos£ (Cos oJ PJ+.1Q 1 -·Sin < P QJ+I )] ., 

.. J .. _J, _J, . . J- J J-t . 

·£~.;;,":',..!:.,['S(Ccis 2 ;~P
1

' .P· .. +Sin 2;:~ <Q.· )..:.v·· ·.SinlC~s£P, Q .. 
J;·' .. k, . \ ~. J•l J+:l J,_ J.~I.J+I_- J,J-1: _J· .. •/ J.,-1 J-1\ 

•, 

(4.16), 

~\'' ,_. .<~' •. 
~,l. 

,,},_ 
.:.._vJ,;+t Sin':r CosrJ,pJ·.;., Q;+1 1 ;,< 

/ 

.~ :~--

a (0} ='a '.· .(0) =·£',(0)= 0 .. 
. .-J,J-t ··,. ' J, J+.l ._, ;·/J i ' 

.• ····.· .-~' .' 

'./ 

..~ I .. 

. ' . . . ' . ' . ' . \ 
3.aecb ·ane.aeHbl,.z:tnSI y.aoocTaa·aanncR.cne.ayromHe: .. o6oaHa'leHRli1: (L= J +.:1l,, 

~:.:-·~~: 
P =· Cos S j - Sln S · · 'tl 
L/ ·. J.,t.. L.. :f•L L 

/ 

·,,I 
Q =' Sin8" •; + Cos ir' 'rt;) .. 

·. L - J._L. L . J,L ,.... 

. ,/' (4.l'i) 
' ·,· ,.· 

.I· 
I ·,:..,. :-

'• •• -· I'-. I · ' ., 

HecMoTpSI ua · xa)l{ymyroc~ _rpoMoa.axoc-rh Bblp·a~eanli, cHcT~Ma (4,16), npocTa l! y.z:io6aa· 

.AnSI ·Bhi<tilcneal!li, Tax :KBK ypaaaenn'si conep:a<:aT. He6onb~oe· 'IHCno o.aaoTnnab.x sneMeHTon.-
... ' . . ,"': . . . . . . ~-
K;ax Y*EI OTMe'lanocb ehlllie,, srn :ypaea!'!HHli1 npHro.z:tHhl.H npl! HanH'IHH cagaaHHbiX cocToSI- .. 

Hall. MHo>KH~:;n~ r.o~ 2<<\ a.aa~Men~-ren~ nepa~x .Oa~x ypaa~e~ail· cHcTe~bl· (4.16) He 
: • I ' ,· ,/' 'I ,• J : - •' • •, \ > • -·· ',' • ' • ',•· 

Upli~OAHT K TpyAH~CTSIM• ~OTOMy' 'ITO anaqeaae Cos 2f"'i = 0 OTBeqaeT Upe.z:ienb~OMY c::xyqaro· 

MIIK<:RManblioro, cMemRB!IHH~- napul!run,nbiJI:: nona,, xor.aa· aMnnnTy.aa L ='J F 1 non~bl ao exoil_· 

noM- KaHane· nonancThro nepeio.aaT a 'IIMWTy.ay· L =·J + 1 B nhixoilHo~ xaHa~e: B peanbHbiX 

~~Y'IIISIX .. (aanpa'Me~, B _iyKnOH..:HYMOHHOM pacceSIH~H), H:co~pa~eHHe-:p6l!TM;,.oro MOMeHTa, 

~e;~il-~oTopbro RanS1eTc~ ;; ~· il;aenaxo~ .TaK 'IT~ ·Cos 2<:;: 1:- o.. . ..... 
'' ,-

'23'· ·, ,. 

' •' .. ) ,.., 

•/ 

' 

,_,. 

>.·' 

,:::•./ 

,~_:. 



\ 

/ .: 

·- .,, 
·'· 

. ~ 

.. BenH'IHHa .pa~O-BhiX tpyHKUHl! npa_ -MMhlx· 
' . ' " 

OllpeneriR9TCII.IlOBeneHaeM llOT9HUliMOB 
' ' 

.• ·r - . 

npa, .r: .. o l -~, T_aK, ~anpHMep; ecn11: 

I ! 0 I ' 0 ll . ' ' 0 , ./ ~ 
· Y . ( r) · =· Y : • r • , Y . ( r) = Y { r , T (r) =·T. r"/, s >· - 1 ·, 

... J 1 J _ _:..J ' . J,J-1 J,J+:t • ' ; J,J+: J• I J · -

TO tpyHKUHll npH .., r .. 0 HM910T 3H8'19HH!I ' . ,I. 
,, 

'· 

. 0 2J-1 2.1+1+:~ 
, .y .. k. r · · .·.·_, . · · t~(r) =· -'. · J,J 1 ' 2 

'8 ~- (r) =X "(r) a.c5Ja(r) .= Ja, · (2J+l+ s}((2j--l)ll):·· J,J:J . J,J-_1 ~ J 

.•, :2J+3 2J+:6"+• 
yo · k · r ·' 
J,J+l ,8J;J+~r} = xJ,J+l (r) :=· '· 

(2] +:5 n)[(2J + 3)!! I~ 

'•\ .. ( ~) 
J 

8 (r) '= Jr 

··,·. 

0 . 2J+:t 2-J+a+~ 
• • 1 • , T k' ·r . . . f 

Y (r) = - J . . 
J· . 

( 2] +:3 +:~ )(2J -1)11 (2J+ 3)11 r-'-

-·· ... · .. yO . ' 
t · (r) • = 7' [ _,r..z_t;,L 
JY,, 2J+5+:s 

' 2 
To . . 2J+a·· 2J+:6+a 

_J_. 21 +l+·s ) k r · · · 
y 0 . (2J+3+:s) 2 . [(2]+:3)11)? ' 

J,J-1-1 
-;, 
' 

•J(r)=tJr(r) 

• ·:' 2 2 
. TJ (2]+ 1 +:s)k r ·. 

= ~-(2J+:3+sX2J~1)(2J+:3). ,
1 

. 
. J.~-t ' " ··~ 

I . ~ '' ' ~ f ~ • I 

(4.1~) 

\,, .. !. 

(4.18') 

',_ 

., 

1' ' '- ...__ :J 
. · Ecna noTeauiiani.I . YJ J ;.Jr> , · H YJ J+l (r) . · ·. HMeroT -; OTT~KaBaTenbHhle _cepnueBHHhl 

•'' ( 1.3·), .·Haq!mbH:I~lL ycn'oBa~MH·l:tn~ ypa~H9HHJ! (4~8):. (4,ii ), (4,12)\ oyny;; 
•. . . ' I ' .-.., ''- . ' - , .· ·. ., I . ' • ._.. 

x J,J:.Jr0 ) ;,.; . tg'a J~(r~) 
I ' • 'I 

<jJ .:_fkr 
0

) 

~_,(kr .> 
· xJ~J.f.i(r 0 )• tgB '<r j·,;, 1,z..:1 (kr0 ) .· . 

;· .· Jy_~ 0 . ·'' - ,,, 
"J+l(kr.) 

I ·f 

·:! (4;i9). 

y ( r ) =· tgr (r-;;) • 0 • 
J 0 ~ J . ' 

.;_ .. ~i' 

Haqanbahi~ • ycpoean nnn :ypaB~eimJI (4. i 6) 

HOW9HHJ!-·(4.t5),·· 
, : ,,- . 

aa:kon!ITCR Ha (4;19) c noMotUbiO coo~ 
·'· 

·. Ao cax nop' npennonaranoCb,' q;o.'noT9HUH8Jlhl' y : (r) a y- (r) •ynoBn9TBOplllOT 
•• •• · • ~ ... _. ·-:,· _,_, ,,··~.·~...--: ........ ·I :1,J-t. _ .: ~. J.J+1 , x) 

•: 

v_cnoBaRM ,( H~),. a .T; (r) .. ·. BoapacTaeT npa r-+ 0 H~ ohiCTpee, '!eM 1/r . , Ecnil ' 

YJ,J~I . a YJ,J+l •. ~K~io<ia~T, ueaipanbHhiJ!·. Kyno~O!"CKHl! ,noTeHu~~. TO Bcrony, B ypaB_He- . 

'H~i.~'(4.8); (4.11), C4.12); (4.16), {4.17) a:~ uaqa~~hiX yc~~B~IIX (4.19)/ ~ano DpOH3Be-' 
, , . , ·. · · · • . ' I · ' / 

CTa aaMeay ctpepaq~~Kax . <PYHKQali ·, s~~ceng Ha. KYJlOHOBC~~. <PYH~UHK: . 
. ·. ' ; ' ' . . 2 ' . . ' 

~ . x) Booome· I'OBOpR, MO:>KHO :i:tonycTaTb" T(r) ·-1/r . npa r ... 0 
ycnoaa>I HB K09cP<tJHDli9HThl Uf)ll '1Jl9H9 - r•2 ' B UOT9HUaanax Y 

. ~ '·J,J-1 

',\ 
.~:· 

j !_" 

. 24 

HO ,TO~na 'aaMeH!ITCII 
'i y 

- J,J+"l 

--: 

..... · 

/" 

'-') 
-. 

')· (kr) .. F- (kr,7j),'~ <ki) .. ~ -(kr,7j). 
J·±;~ J± 1- .' - ·,. . ' J±.l ,::· .• : 

(4.20) ' 
~~,. I '· ' .. . "' . ' 

_flony'leHHb19 TaKaM 65paaoM ypaBH9Hllll !IBJliiiOTC!I .050otU911HeM .yp8BH911al! (3,3) H (3,4) 
' ' Ha CnyqaJ! T9H30pHhiX cano ./ 

~·I ,. 
5, Tea3opHhil! noTeauaan 11 TeopH!I scpcpeKTHl!lHoro panayca . 

PaCCMOTp(mHe Ha3K09HepreTa'I9CKOI'O 'p8CC911H!l>I B. TpanneTHOM Cll1fHOBOM COCTOII,HHa 

npa 'H8JlH.faa 'T9H30pH.hiX can Ha-aa CBII31I paana'IHhiX napUHBJlbHhlX BOJlH 31Hi'IHT9Jl:'>HO yCnO:>K-
, I > • \ •. ,' ·,, \ ..,_ ' ,• \.', ' , .' 
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1- \' • • \, -·r 
· ; PaccMoTpeHHble Bhlwe MeTO.Qbl BblqucneHHH cpaa H .npyrux napaMeTpos pacce>tHHs 

' • J '( ' • ~ . \- • .· ' 

MOI'yT OKaaaTbCH oqeH~ 'nonB3HblM B, pH,ne; KOHKpBTHhlX qeclieHHhlX pacqBTOB, 
'' -~-. .. • ,•' J. _ •. ·,. ~-.. • -~-"/- - '__ • : 

Tax, HanpuMep, npu BblqucneHU:H · qiaaoBhUt '-C.nauros ·.nns ynpyroro HyKJioH-HyxnoHHo-
• /• >' ,0 •: ' ' OT• 0 ' ' • '. • \ ' ' 

, _ro pacceHHHH, "Kor.na cymecTBe~ayro ponb urparoT ~eueHTpanbHble; B_ TOM .qucn.e ,TeHaopHble, 

,CH~bl1 ~qeHb y~~OHbi yprumeHHH (~.16) '.nng napa~~~pHqecK51XCpyHKUHll B J,J ... ; \ ,SJ,J:..; 
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i-J • 

.._ • ·> \ ' ' I • • ' ' • 

3TH UapaMeTpbl BBlllJIOTCH1 , KpOMe, TOI'01 Hailoonee yUOTpeoHT9fibHbiMH 'B HaCTOSrUl9!1. Bp9MH 
. , · . · • . · - , . · · I 11 12/ . . · . .- , . 
npu cpaaosoM aHanHae 3KcnepnMeHTanhHhiX .naHHbiX ' • Kax ·y:>Ke OTMeqanocb Bblwe, s paa-

, . .ne~e 41 C~~T~Ma 'ypais';;eHHJI (4,16) HMeeT TO, npeHMyUleCTB~ nep~~ CHCT~MaM~ (4.8) H 
\ j'' • ' , ,' I '- '' , '/ • ~ •· • • x,• ' .' F ·' ' 

( 4,12),, qTo OHa UpHro.nHa itnH OUHCaHHH. pacceHH~H B. lliDObiX: B , qacTHOCTH t HM910Ul51X 

·. CBB3~HHble ypoB~H,COC;C)lJHHHX '.n~yx. HyKnOHOB (unH ·.npyrux qac:au c~ CUHHOM 1/2). flo_: 

. ~TO My, yp~BHeH,H51 (·'1.16 )' ~oryT. H6~on?3~BaTb~~ T":K:>Ke ~pH peweHH51 OopBTHOJI aa,naqu 

pacc_eHHHH, -~or.na _;'l~paMeTpbi no~eHuuana · no.n6uparo;cs ua -cpasHeHs,; Bhrqucne~mi,rx, 
tjJaaOBbiX C.QBHI'OB. C '3KCUepHM9HTanbHblMH. 1:1 npouecce '8BTOMaTeqecKOI'O UOHCKa B03MO:>K-

• • " • \ ,. ·_ • . 1 : , ' ; • ' \ • 3. 3 
, Hbl TaKHe UpOMe:>KyToq~~e· HaoOpbi napaMeTpOB, Kor.na ~e TOllbKO B'· 5

1
.+· D t· -coCTOQ-

HHH,1' HO H B .npyrHX COCT051HH51X MOI'YT UO~BllliTbC.>l CBH3aHHble' ypOBHH~ a pa3HO?Tb 'cpaa. 

,.nnH_L.;J -1 aMnnHTyri Mo>i<:eT. HMeTb 'npouasonhlioe aH:lqeHue. C: .npyroll cTopoHhi,--ecnu 
• '•· -f-.. . •. ' • •' .' ' ' .. . " ' ' ·._. .· 
·aapaHee:• H3B9CTH01 ~qTO .(laH~blJI. UOT9HUHfln He CO.Qep:>KHT CB513aHHbiX, COCTOHliHJI
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HCUOfib30BaTb 6onee UpOCTble ypaBHeHH>l (4.8). 1':· , , 
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l:la:>KHOCTb Tciqaoro y_qeTa KynoHoscxoro saauMo.nellc:rsug 
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H ·TeH30pHb!X CHll MO:>K9T 

ob!Tb' npounnrocTpnpo~aH'a Tax:>Ke aa~ ~pn'Mepe. HyKJioH-HyKJioHHoro pacceHHHH npuc Huaxui 
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3HeprHHXo ,UeliCTBHTenbH00 _peweuue B~>Upoca ~ 0 3ap51~0BOJI HeaaBHCHMOCTH H.QepHb!X CHfi. 

· Tpe6ye~ Toqaoro pac~eTa · .nnnH paccesHHH, • acpcpeKTHBHblX pa.nuycoa u _T.n • .nns cnyqaes 

npo;oa.:.npoTOHHO~~ . ( pp) H Hel!Tp~H-npoTOHH~ro . '(np) -sa~HMOll<;!liCT~Hg. 'Ka~ ~3B.eCT~O, 
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.(lllHHbl paccesHH51 B SITOM Cnyqae O'ieHb' qyBCTBHT9llbHbl K MafiblM BapH8UHHM UOT9HUHM OBo 
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Ypaaiteime ··(3.16) ~ C~OTHOWeHHH (3.1 5)~ (3,·15~ ) nossonl!eT TO'lHbiM. o6pa30M yqeCTb Kyno-. " 
• I •, ' • "~- ' ,': -': • ' ·.·./'"'~ j'··, 

HOBCKHil DOTeHUHiln npll Bbl'lHCneHRH.' .ani!Hbl pacces!HIIII1 9cj:Jcj:JeKTIIBHOI'O ·pa.aayca II ·napa- . . 

~eTpa' cpopMbl. B Is~.- pp -pac~eiiHBH. npa. 9TOM o;na.aaeT He06XOLlHMOCTb n;nb3.0B8Tb- .. , 

.Cil npaona:>KeHHOi! O~eHKOll (3,17) ·B~H~HH~ ,KYliOHOB~,K~I'O :'3811M~Llel!CTB~i!'Hil:· Be;H•'li!H! ·. ,• 

· Ll~HHhi.pa~cesJHHil, .YpaBH~HHII (5,14) a· (5.15) Ll~!OT B03MO:>KHOCTb, TO'lHOI'O: pacqeTa Ll.nn

Hbl paccesitHSi, H 'scpcpe~THBHOrO~pa,r;Hyca' .an~ np -p~CC~IIH~·~~ B 
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0 1 -cocTOIIHIIH 1 '. 

ior.aa ocnomHS<lOIUHMH.o6cTosTenbcTBaMH ·sariii!OTCII TeasopHhte canbi a Hanaqae cas~aa-
. . -· ,. . . . . . .. . . 'I . . . 

Horo. COCTOIIHHII ( .aeliTOH) •. napaMeTpbl HH3K09HepreTH'leCKOI'O . So . np.;.. H nn ~pacceiiHHII 
·M~ryT 6&rTb· Bbl'll!cne~i;, (npe.anona~as, 'IT~ ae.T cassaaaoro· ;ocTosHHII :Oayx. aeiiTpoil~a·) -. 
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~ ~OMDlllb~ o~ne~ npoCThix' ypa~HeHHlt/(2,5). H (2,9), 

' . . . - . i : 
Hcao,' 'lTD. npaae.aeau~e a np~Llb!LlYIUHX pas.aenax MeTOLlbi MoryT n_paMei!IITbCII. 
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TaKme K onacaaaJO. noTeHuaanbaoro, pacces~ag· JJpyrax. qacTHU (aanpaMep, HyKnoaa· a a '·· 

. ll!lTIIHyKnoHe), I, 

Mom so aaJJeiiT.h9~. 'ITO. JJanb'aellwee o6o6meaae 
: - / . '-

HOCTII aa cnyqali'·KOMnneKCHbiX noTeanaanoa, no3aonaT 

MeTDJlll cpaaosbiX cj:JyHKUI!ll1 B qilcT-,. 

pasai!Tb yJJo6~bltt.~eTo~ ·.a~-lacn~..:· 
. . t ; • • - I . . . , • ' . .• 

HHII cpas B onTH'lecKpll Mo.aena' IIJlepHbiX B38HMO.z:!.ellCTBllll, · B TOM 'IHCne JlnH ae)mpyroro< 

p·a~cesaa~ ayKnoaa· ita. uyKnoae. 
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