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I. B B e n e H H e 

BBB!lBHHB DOHHTHH DOTBHUHBDB B KBBHTOBOA TBOpHH DOOR (kBB3HDOTBHUHBDbHhlfi 

MBTO!l) ABDHBTCA BBCbM8 yao6Hb1M !lD5l H3y'IBHHA 8H8DHTH'IBCKHX CB08CTB MDTpHUhl 

paCCBHHHH. C DOMOWbiD KB83HDOTBHUHBDbHOrO MBTOUB ODHCBHHB DpOUBCCOB paCCBHHHH 

CBOJlHTC5l K ypaBHBHHID THII8 lJTpe!lHHrepa C KOMDDBKCHbiM DOTBHUHBDOM. CBoliCTB8 

pa3DOlKBHHR 8MIIDHTY!lbl DPH M8Db!X KOHCT8HT8X CBH3H ODPBilBDSIIDTCR IIOBBilBHHBM 

111 
DOTBHUHana Ha MBnbiX paCCTOHHHH~. TaK H3BBCTHO , 'ITO DOTBHUHBDbl, KOTOpb!B 

BB!lYT CB6R npH MBnhlX r KBK 

oT auaqeHHR cz ~ 2. B cnyqae 

__ g __ , pa3nenHIDTCH Ha TPH Knacca B 3aBHCHMOCTH 
ra 

a < 2 S - M8TpHU8 KOHB'IHB B KBlKi\OM UOp5lllKB 

H pHil TeopHH B03MymeuuA cxonHTCH. B cnyqae a = 2 s M8TpHU8 TBK~e KOHB'I-

Ha B K8lK!lOM DOpR!lKB. JlnH a> 2, HB'IHH8H C HBKOTOpOrO IIOpS!!lK8, 'lDBHbl pH!l8 

TBOpHH B03MymeHHl! paCXO!lHTCH. XDTH B TBOpH5!X C KOHCT8HTOfi CBR3H, HMBIDmeA 

p83MBpHOCTb !lDHHbl B uynBBOA HDH OTpHU8TBDbHOfi CTBDBHH, nocne nepeHOpMHpOBKH 

<jlH3H'IBCKHB BBnH'lHHbl HMBIDT KOHB'!Hb!B 3H8'1BHHH, BODpOC 0 CXOJlHMOCTH pHna TB-

OpHH B03Myme_I.!Hfi llDH M8TpHUbl paCCBHHHH OCT8BTCH OTKpb!Tb!M. 

/2/ 
JlaAcoH DpHBO!Uin apryMBHTbl B DODb3y TOrO, 'ITO B KB8HTOBOl\ 3DBKTpO!lHH8MIIKB 

S -MaTpHU8 38BHCHT OT KOHCTBHTbl CBH3H HB8H8DHTH'IBCKHM o6pa30M, 8 DOTOMY 

p83flQ}!(BHHB ee B pHil TBOpHH B03MYWBHHfi B DY'IIUBM CDY'IBB MO~HO C'!HT8Tb 8CHMUTO-

TH'IBCKHM. ConOCT8BDHH pB3YDbT8Tbl TBOpHH DODH II DOTBHUHBDbHOrO paCCBHHHH, pac-

CMOTpHM cnyqafi B38HMO!lBfiCTBHH L tnt = g ¢ 4. 3TOMY BUllY B38HMOilBACTBHR 

cooTBBTCTBYBT noTBI{UUan, KOTOpbifi Aa ManbiX paccTOHHHHX BeneT ce6A n:aK 

g ( log r ) y f ( r ) , 
r 2 

3 



r 

/3/ 
rile Y - uenoe '!Hcno. B pa6oTe noKaaaao, 'ITO pemeaue ypaaaeaH!I lllpellHHrepa 

C ITOT9HUHanOM 

V(r)=-g 
log r 

Reg > 0 ( 1.1) 
r2 

HMeeT cymeCTB9HHYIO OC069HHOCTb npH g •0. nof!TOMY HHTepeCHO Bbi!ICHHTb, KBK aTa 

oco6eHHOCTb BOnHOBOR ~YHKUHH BnH!IeT Ha 8H8nHTH'I9CKHe CBOftCTB8 M8TpHllbl pacce-
14/ . 

!IHH!I. 8 pa6oTe Bb!CK838HO yTB9pJK/l9HH9, 'ITO liiTHHa paCC9!1HH!I, COOTB9TCTByJO!U8!1 

ITOT9HUHany ( l.J) 0 HM99T TY JKe OCo6eHHOCTb 0 'ITO H BOITHOBB!I !flyHKUHII. 0JlH8KO 

6onee ll9T8rrbH09 HCCrrellOB8HHe ITOK83biB8eT, 'ITO CylileCTB9HH8!1 OC06eHHOCTb B03HH-

K89T ITHlilb rrpH Y'I~Te B ITOI'9HUHane, nony'I9HHOM 110 TeopHH B03MY!U9HHR C ITOMO!UbiO 
/5/ 

MeTolla , ecex 'lrreaoe, Ha'IHHa!l c y -=0. npeae6peJKeaue nepBbiM •meaoM JlaeT 

llrr!! IIOITIOCOB 8MllrrHTYilbl B lliTOCKOCTH g ypaBH9HHe, KOTOpOe He npHBOilHT K H8KOll

neHHIO nonJOcoe e TO'!Ke g aQ, 4nea c y KO H3Mea!leT ueaTpo6eJKHbill: noTeauuan. 

Y'!eT aToro 'lrreaa aaanoraqea 38Meae p • f "'e = v >. 2
- g 2 ( v + g v ) ' 

2,0 !.0 

2 1 2 
3Jlecb >. = (f + -- ) 1 a 

2 v2. o H v 3 , 0 - KOHCTBHTbi. Ypaeaeaue lllpellHHrepa 

npH pacce!IHHH aa aToM noTeauuane onHChiBaeT ceo60ilHOe llBHJKeaue. Pemeaue npell

cTaBn!leTc!l ¢YHKUH!IMH Eeccen!l z r ( k r). Y'!~T qneaoe c y :::.I B9JleT K ITO!IB

neHHIO cymecTB9HHOR OC069HHOCTH H B BOITHOBOll: !flyHKUHH 1H B 8MllrrHTylle pacCe!IHH!I, 

PaccMoTpHM 6onee JleTarrbHO B03HHKHoeeaue cymecTeeaaoll: oco6eaaocTH e aMnnH-

Tylle pacce!IHHII. 

II, AMnnHTylla pacce!IHH!I H ee aaanHTH'IeCKHe ceoRcTea 
I 

nony'leHHbiR ITO TeOpHH B03MymeHHll: noTeHilHBrr HMeeT TBKOit BHJl: 

V(r)- - 1- I g 2 gm-2 V + 3 r n m-3 I g log --- I g v r2 m=2 m, 0 
ro m=3 m,! 

n 
n -2 n + g 4 log 2 _r _ I gm-4v +. ·+ g4 log r 

I gm-r V I --
ro 

m ,2 ro m=r m ,m -r m ""4 

4 

• 

+ 

( 2.1) 

t;.,~'l'l: 
(t.' 

!· 

.·;.·· 

,)~ 

J 

l 

j 

~ 

161 
nepBbie '!neHbi aToro paanoJKeHH!I nonyqeHbi B pa6oTe • OrpaHH'IHMC 

cnaraeMbiMH, C'IHTil!l V( r) = 0, npH r > r 0 • EylleM pemaTb ypaea' 

llrr!l TaKara noTeauuana: 

):2 
u"(r)+ 

12 

1 
4 

u(r) + k
2
u(r) "'V(r)u(r). 

PaCCMOTpHM cnyqaft k 
2

-> 0 • 3TO MOJKHO CllerraTb, TBK K8K Cl 

nyaaKape, pemeaue ecTb uena11 ~yHKuH!I napaMeTpa k 2 
• lln11 Taro 

peryn11pnoe H upperyn11pnoe pemenH!I npu r ... 0 , 6yJleM C'IHTaTb 

p8CCTO!IHH!IX HMeeT M9CTO CHrrbHOe OTT8rrKHBaHHe. 

XapaKTep B3BHMalleRcTBH!I onpellerr!leTc!l 3HBKOM: 

e=(-l)n vn,m-r 

EcnH e > 0 , IIpH M8rrbiX I HM99TC!I OTT8ITKHB8HHe, ecnH e < I 

B paccMaTpaeaeMoM cnyqae m = 3 , a noToMy llrr!l aau6onee CHI 

noTeauuana Koa!fl~HUHeHT OTpHuaTenea: v 
3

, 1 =- f3 • 
Pemeaue ypaeaeHH!I (2.2) c noTeauuanoM (2.1) B Cllenaaac 

BblpaJKaeTC!I qepe3 cpyHKUHIO 31tpH: 

1 
_1_ __2 A2 

u ( r ) = ( -- ) 2 A [ ,B s ( -- + v + g v - f3 g log -
10 

1 g2 2,0 s,o 

3JleCb -2 1 2 2 >. =<f+--) -g (v +gv ). 
2 2,0 3,0 

IV 
Cornacao , onp~llerrHM napuuanhHYJO aMnnHTYilY pacce!IHH!I: 

f = -p 
w [ u. g l ---
w [ u. f l 

3JleCb w [ u. g l - onpeJlenHTenh BpoacKoro, a f ( r), g 

CB060ilH09 llBHJK9HHe ITpH r > r 
0 H HM910T TaKyJO 8CHMllTOTHK 

g ( k ) ., k- 1 sin ( k r - _P_rr_ ' , f ( r) , 
2 

5 

p, 
l(kr---J 

e 2 • 



/3/ 
Hcno. B paf5oTe rroKaaauo, 'ITO pewenHe ypaauenH!I llipeaHnrepa 

V(r)=-g 
log r 

Reg > 0 ( 1.1) 
r 2 

YIO OC006HHOCTb IlpH g •0. no~TOMY HHTepeCHO Bbi!ICHHTb, KBK 3TB 

BOlt tPYHK~HH BnH!IeT HB 8H8nHTH'I6CKHe CBOitCTBa MBTpHUbl pacce

BbiCK838HO yTB6plKJ16HHe, 'ITO llnHHB paCC6!1HH!I, COOTB9TCTBYIOI!l8!1 

HM99T TY ll<6 oco6eHHOCTb, 'ITO H BOnHOBB!I tPYHKUH!I. 0aHBKO 

ccneaoaauue rroKB3biBaeT, 'ITO cywecTaeuna!l oco6eunocTb aoanu-

Te a rrorenuuane, rrony'!eHnoM no Teopuu B03Mvmenun c noMOIIlbJO 

neuoa, HB'IHHa!l c y =0. npeue6pelKenue rrepBbiM '!nenoM aaeT 

HTyabi B rrnOCKOCTH g ypaBH9HHe, KOTOpOe He IlpHBOaHT K HBKOil

TO'!Ke g =0. lJneH C y =0 H3M9H!I6T U6HTp06eJKHbllt IlOT9HUHan. 

BHBnOrH'!eH 38MeHe p • f = f = V A 2 
- g 2 ( V + g V ) , 

2, 0 ! , 0 

)2, a 
v2.0 H v 3 , 0 - KOHCTBHTbi. Ypaaueuue lllpeauurepa 

rroTenuuane orrHcbtBaeT cao6onuoe J:IBHlKenue. Peweuue rrpea

EeccenH Z p ( k r). Y'!i:\T '!neuoa c y ~ 1 aeaeT K noHa

n oco6euuocTH H a aonnoaoft ¢YHKUHH
1

H a aMnnuTyne pacce!IHHH. 

aeTanbao B03HHKHoaenue cymecTaennon oco6enuocTH a aMnnu-

Tyaa pacce!IHH!I H ee 8H8nHTH'!eCKHe CBOitCTBa 

o Teopuu B03Mymenuli noTenauan HMeeT TaKolt sua: 

g3 r n m-3 I gm-2 V + log --- I g v + m=2 m, 0 
ro m=3 m,! 

( 2.1) 

n -2 n 
gm- 4

v + 0 ·+ g4 log r 
I gm -r V I m ,2 

ro m ==r . m ,m -r "'4 

4 

..... 

' 

l 
',,,,. 

,. 

' 

j 
', 

~ 
I, 
i' 
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nepBbte 'lneHbi aToro paanolKeHH!I nony'!eHbi a pa6oTe • Orpai!H'IIIMC!I aayMII nepBbiMH 

cnaraeMbiMH, C'IHT/3!1 V(r) = 0, npu r > r 0 o EyaeM pewaTb ypaBHenue llipeau11repa 

an11 TaKoro noTe¥uHana: 

>;"2 

( 2.2) 
u"(r)+ 4 2 

u ( r ) +, k u ( r ) = V ( r ) u ( r ) • 
r 2 

PaccMoTpHM cny'lalt k 
2 

.. 0 o 3To MOlKHO caenaTb, TaK KBK cornacno TeopeMe 

nyanKape, pemeuue 9CTb Uentlll tPYHKUH!I napaMeTpa k 
2 o lln11 Toro 'ITOObl paauenHTb 

perynHpnoe u upperynHpnoe pewef!H!I npu r ... 0 , 6yaeM C'!HTaTb, 'ITO na ManbiX 

paCCTO!IHH!IX HMeeT MeCTO ~HnbHOe OTTBnKHBSHHe. 

XapaKTep B3aHMoaeltcTBH!! orrpeaenHeTC!! 3HaKoM: 

( 2.3) 1:=(-l)nv 
C. n, m - r 

Ecnu e > 0 ' Ilpll ManbiX r I!MeeTC!! OTTanKIIBilf!He, ecnl! ( < 0 - rrpHT!IlK9HIIeo 

B paccMaTpuaaeMoM cnyqae m = 3 , a noToMy anH nau6onee cunrynHpHoft '!aCTH 

noTenuuana Koa¢¢uuuenT oTpuuaTenen: v 
3

, 
1 

.. - fJ. 

Pewenue ypaaneHH!I (2o2) c noTenuuanoM (2.1) a caenannoM npu6nHJKenuu 

BblpalKaeTC!I '!epe3 cPYHKUHIO 31tpu: 

r _1_ __2_ :\2 r 
u ( r ) = ( --) 2 A [ fJ 3 ( -- + v + g v - {3 g log -- ) ] 

r
0 

1 g2 2,0 s,o ro ( 2.4) 

3aecb -2 1 2 2 
.>. o:<f+--) -g (v +gv ). 

2 2,0 3,0 

IV 
Cornacno , onpeaenHM rrapuuanbHYIO aMrrnuTy~y pacce!IHH!I: 

(2.5) f = -p 
w [ u' g 1 ---
w [ u' f 1 

3aecb w [ u' g l - orrpeaenHTenb BponcKoro, a f ( r), g ( r) onHCbiBSIOT 

cao6oanoe aaHlKeHHe npu r > r o H HM610T TaKyiO BCHMilTOTHKy: 

(2.6) 
• p" 

g ( k) .. k- 1 sin ( k r - -'-"- \ , f ( r) ., e 1 ( k •- -2-) 
0 

2 

5 



0HH npencTaemuoTcH <jlyHKUIHIMH EeccenH: 

" k r 
g(r)~y'--k-IJ (kr) 

2 f+ - 1
-

f ( r) ~v'~~ 
2 

2 

H (I) I ( k r) 
r+-2 

( 2.7) 

PaCCMllTpHBSSI SMflllHTYJlY npH MBilbiX 3H8HeHHS!X k , flOilY'IHM TllKOe Bblpa-

lKeHHe 

1'(1-A) 
f --
e- 22AI'(1+A) 

sin " A • ( k r ) 
2 

A 

k 

(A+-1-)u-u'r 
2 0 

(-1--A) u -u'r 
2 

noJlCTBBilSISI CIOJlll U (I ) H3 ypaBHeHHSI ( 2.4), HMeeM: 

f ~ e 

3nech 

1'(1-A) 

22 A [' ( 1 + +. ) 

+ A; (!J) 
A+ g f3 ---

A I ( lj ) 
. 2A 

stn" A • ( k r ) 
-----------------------

k A - 1
- A' -gfl3 _l(lj) -----

A I ( 'rf ) 

- 2 
lj e {3 --3( A 

- + v 2 a+ g v 3 a> ' 
g 2 ' ' 

(2.8) 

(2.9) 

PaccMoTpHM noaeneHHe aMnllHTYJlhl 

UHII 31!pH A 1 (I)) e o6nacTH +" < arg 71 

11pli g ... 0
1
• J1Cil01lh3YH SCCIIMilTOTHKy <jlyHK-

4 < --
3
- " , no.'ly'IHM cnenyiOinee BbipalKeHHe 

JlllSI llMilllHTYilbi: 

f f 

3 

r < 1 - A)· . (k ) 2 A s1n" A' r 
A - A i tg ( - 2- i 'rf 2 - ..!L ) 

-----··-------x------
22 [' ( 1 + A l k 

__________ } ______ i,_. 

- 2 3 
A+ A i tg ( --- i 71-2---"-l 

~ 4 

llnH Hynel! BMillliiTYilbl HMeeM TllKOe ypaBHeHHe: 

• 

2 
tg ( -3-

_3_ " \ 
1)2--4-

6 

. A 
I-

A 

(2. 10) 

( 2.11) 

A EcnH orpaHH'IHThCH noTeHuHanoM ( 1.1), To ozHoweaHe - B 

X ( 2. 11) 6yneT paBHo I, H ypaeHeHHe ( 2. 11) He 6yaeT HMeTb peweH~ 

yTBep)f(JlaeTCS!, 'ITO JlllHHa pacceHHHS! HMeeT HSKOfllleHHe TO'!eK fl0/110< 
K ;;, (a) 

OTHO!lleHHe K ( ) HMeeT llOiliOCbl, o6ycnoeneHHble HYilHMII K ...J 
1/s 11 : 

K -
1 

_ ( z ) ecTb ¢YHKUIIH EeccenH, qepea KOTOPYIO BbipalKaeTcH p 3 

HHH. OnaaKo, onpenenHH ypaeHeaHe llllS! nonolKeHHH non10coe B aMnn 

npHpSBHS!Tb K HY/110 BeCb 3HSMeHaTellb 8MilllHTyllbl, 'ITO llpHBOllHT 

K _1_ (z) + K _a_ (z) = 0, 

5 • 
KOTopoe npH a .. oo naeT t1(i z ---- ") •- i • .TaKHM o6paaoM, S -MaTpHua 

12 
llJpellHHrepa C llOTeHUHSilOM ( 1,1) He I!MeeT CyllleCTBeHHOI! OC06eHHOC 

Te CBS!3H. 

YpaeHeHHe ( ?.11) nerKo ceecTH K HBHOMy ypaeaeHHIO JlllH 1 : 

2 3 {3-1 A 

Is - ( -"- + n ") -
1
- = In - 1- + In 2 A - ( --1 1n v ~ 

4 i g 2 0, 0 

OqeeH~:~ao, 'ITO MOlKHO Bb:5paTh KOHTyp R=Rel¢ (pHc, 1), 
-3 

npH R .. 0 I f ( 1 ) I > I </> ( g ) I • rne f <I>~ _2_rr1_A_ + i < -L+ 
3 13 4 

II llOTOMy 'IHC/10 KO] 
. 1 1 

¢ (I) • In - + In 2 A - ( --- In 
g 2 v 0 , 0 +iTT) 

( 2.13), Hll'IHHSH C HeKOTOpb!X n , 6yueT ronnanaTh c 'IIICilOM Hynefl c 

1103TOMy KOpHH ypaBHeHH!l, ( 2.13) 6ynyT crylUllTbCSI B OKpeCTHOCTH TO' 

a, cnenoBaTellbHO, TO'!Ka g ~ 0 6yneT cymecTeeaHo oco5oil TO'IKOi! aMn 

SIHHS!, 

III. A MllllHTyna pacceHHHH unH noTeHUHana nopHnKa g 4 

noKalKeM, 'ITO Ta lKe OC06eHHOCTI• B03HHKaeT npH y'leTe Cllell: 

B pHne nnH noTeHuHana (2.1): 

f' " " gm-3v +g4log2_r_Igm - I g 2 I v + g 3 log - 1- I 
r2 m = 2 m '0 r 0 m = 3 m ,t ro m =4 

V( r) 

0 r > r 
0 

7 



H <jJyHKUHHMH EeccenH: 

11 k r 
g(r)=v'---k-IJ 1 (kr) 

2 P+ --
2 

( 2.7) 

11 k r 
=v' f ( r) 

2 
H (I) 

1 
( k r) 

r+-2 

H 8MUUHTYllY Up!! M8UbiX 3H8HBHHHX k , nony'II!M Taxoe Bbtpa-

ro->-l 

"rci+>-l 

sin 11 ..\. • ( k r ) 
2 

..\. 

k 

(..\. + -}-> u- u r 
0 

(-!._-..\.) u -u'r 
2 

U ( r) 1!3 ypaBHBHI!H (2.4), I!MBBM: 

~) 

2..\ 
sin 11 ..\. • ( k r ) 

k 

- 2 

+ A; (!J) 
..\. + g f3 ---

A I ( l) ) ------------
_1_ A '

1 
( lJ) 

..\.- g (l 3 ----

A I ( l) ) 

l) = f3 --3( ..\. 
~ + v 2, o + g v 3, o> • 

(2.8) 

( 2.9) 

UOBBJlBAI!e 8MUUI!TYllhl 

o6nacTH + 11 < arg lJ 

np11 g ... 0. Hcnonb3YH accnMnTOTI!Ky (jlyHK-

4 < -
3
- 11 , UOJIY'IHM cneuyJOI:lee BblpalKeHHB 

3 

)· sin 11 ..\. • ( k r ) 
2 

..\. 
-----··---··-

A - A i tg ( - 2- i lJ 2 - ....!L. ) __________ } ______ .!__. 

..\. ) k -. 2 . - 3
- TT 

II+Aitg(-llJ 2 ---) 
~ 4 

IIMBBM T8KOe ypaBHBHI!e: 

tg ( _2_ 
3 

3 
, -2- 11 ., - ---\ 

4 

6 

... 

. ..\. 
I~ 

A 

(2.10) 

( 2.11) 

EcnH orpaHB'IHTbCSI flOTeHUH8UOM ( 1.1), TO OZHOWeHHe 
..\. 

s npaaolt 'ISCTH 

X /4/ ( 2.11) 6yaeT paano 1, n ypasaeane ( 2.11) ne 5yaeT HMeTb peweHnlt. B pa6oTe 

yT&epJKaaeTCH, 'ITQ llUHHa pacceHHHH RMeeT HaxonneHne TO'IeK nomocos, nocxonbKY 
K ;;, (a) 

OTHO!!IBHHB • K ( ) HMBBT UOUIOCbl, o6ycnOB,IlBHHblB HYUHMH K _1_( a) 
1 

rae 
1/s • ' 

K -
1

- ( z ) BCTb cflyHKUHH EeccenH, qepe3 xoTopyiO BbipaJKaeTcH pewen11e ypasae-
3 

HHSI. Ql1H8XO, OflpBllBUSISI ypaBHBHHB llUSI flOUOlKeHHSI flOUJOCOB B 8MflUHTylle, CUellyBT 

npHp8BHSITb X HYUJO BeCb 3H8MBH8TBUb 8MflUHTYllbl, 'ITO npHBOllHT K ypaBHBHHJO: 

KOTopoe npn 

ill pellHHrepa 

TB CBSI3H. 

K _1_ (z) + K _a_ (z) = 0, (2.12) 

' 5 • 
Z .. oo aaeT tg(i z-- w) ~ -i.TaXHM o6pa30M, S -MaTpHUa ypaBHBHHSI 

12 
C riOTeHUI!8UOM (1,1) HB !!MeeT CyWeCTBBHHOR OC06BHHOCTI! no KOHCT8H-

YpaBHBHHB ( ?,11) nerKo CBBCTH K HBHOMY ypaBHBHHJO llUII g : 

2 3 {3-1 1\ 

g' 
- ( -"- + n " ) -

1
- = In - 1- + In 2 ..\. - ( _l_ In v + i 1r) 

4 I g 2 o, o 
(2.13) 

QqeBHllHO, 'ITO MOlKIIO Bb'6paTh KOHTyp R = R e I rp (pH c. 1), Ha KOTOpOM 
-3 

npn R .. 0 I f ( g ) I > I ¢ ( g ) I , rne f (g)e -
2-{T 1-A-+i(-"-+ nw) 
3 &' 4 

H 

¢ (g) • 1n - 1- + In 2 ..\. - ( -
2
1 In v 

0 
+ i " ) 

g '0 
II llOTOMy 'IHCUO KOpHei! ypaBHeHHli 

( 2.13), H8'li!H8SI C HeKOTOpb!X n , 6yJleT C'OBnauaTh C 'IIICUOM Hyneil <jJyHKUIIII f (g), 

181 
ll03TOMY KOpHH ypaBHBHI!H ( 2.13) 6yAyT cryWaTbCII B OKpBCTHOCTH TO'IKH g = 0 

1 

a, cneno&aTenbHO, TO'IKa g = 0 6yneT cywecTBeHHo oco5oll TO'IKoll aMnnnTYAbl pacce-

SIHHSI, 

III. AMllUHTyna paCCBIIHHII Jlml UOTeHUHana nopH,IlKa g 4 

noKa>KBM, 'ITO TB >KB OC06BHHOCTI> B03HHKaeT npH y'IeTe cnenyiOmero 'IUBH8 

B pS!AB JlUSI UOTeHU118.'18 ( 2.1): 

i
_!_l 

r2 
V ( r) 

0 

g 2 I v + g 3 log _r_ I 
m,O rO m~3 

n 

+ g4 log 2 __ r ~ gm-4 v 1·(3,1) 
ro m=-4 m,2 m = 2 

m-3 V 
g m ,I 

r > r 
0 r < r 

7 



( 

• 

I 
r -

nocnelloBaTenhBOi!: aaMe&ol!: u (r) • (--) 
2 ii ( r) 8 

ro 

x • lol-r-;ypaaaeaue 
ro 

llJpellHBrepa CBOilBTCSI K T6KOMY BBJly: 

3JleCh 

d 2 ii 

d :12 

=[ ~..2+ Is fj'x +yl4:12 ]ii. 

X' 2 ->.2 +12(v +IV +g 2 v 
1,0 s.o 4,0 

fj'•(V +IV ) 
3 '1 4 '1 

y'•V >0. 
4 ,2 

(3.2) 

YpaBHeHHe (~.2) nerKO npHBOilHTCH K BHJly, perueHHeM KOTOpOrO HBnSI~TCSI ¢YBKUHH 

napa6onHqecKoro UHnHHilpa: 

rile 

I 
r -

u(r} •(--) 2 D (z), 
r P 

0 

- -L 
z•v21r 4 x-

fj 
--,... 3 y2 'y -4-

~ 2 2 

p --
1 
2 

--- + fj 
2 I 2 Y 1/2 8 Y s/ 2 

AMnnHTylla aanurueTcB cnelly~mBM o6paaoM: 

(3.3) 

H 

D' (--(3-) 
P y2yS/4 

r(l->.) 
ff • 22Ar(l+A) 

sin rr >.• ( k r ) 2 A 

A-v2crd4 
______ o...;.P_<_-~.Jj._:Lfj . .x.0_~~·.4) 

D' (-_L_) 
p J2 )1!/4 

k 

>. + v2r. rl/4 
D (- (3 ) 

p 

v2 r'/4 

8 

nycTb aenBqHHa g .. 0 
/9/ 

Torlla 

_I_ z2 I 

(-p-)+ D ( z) .. 2. 2 (1- ) 
--4-

COB ( p fT - Z y p 

4(p+-1-)2 
p e 

2 
nonoJKeHHSI aynel!: aMnnHTYilbi onpellenH~TcH ypaaaeaaeM: 

t/ 4 1 1 
A - v 2 g y v p + -2- tg ( p fT - z v p + -2- ) = 0 I 

HnB 

-2 -A rr . A {3 • 1 I 
- --- - 1 -- -- + n rr = 1 In -- + -- In -
g2 2 y I I 2 I y g 2 

TaKHM o6paaoM, u a aToM cnyqae aynH napuHanhHblX aMI 

oKono ToqKH g,. 0 . Yqi'!T cnelly~r::tero qneaa B noTeHuHane ae H3M 

KHX CBOl!CTB aMnnHTYilbl. 

3TH peaynbT8Tbl MOJKHO o6o61UHTb Ha cnyqai!: k 
2 

, 0 1 HallpHl 

B ypaBHeHHH (2.2) qneH k
2 

u( r) KaK B03MYIU6HH6. 

AaTop npHHOCHT rny6oKy~ 6naronapHOCTh A.A.noryaoay 

aa noneaHble H CTHMynHpyJOIUHe o6cyJKileHHSI, E.Ap6yaoay , A.' 

pyKOBOilCTBO pa6oToi!:. 
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I 
r -

nRAT9nbHOil 3aM9HOil U ( r) = (--) 2 U (f) H 
'o 

d 2 ii 

d X 
2 

TaKOMY BRAy: 

=[ X'.2+ & 3 f3'x +y&
4 x 2 ]ii. 

~,2 .,\2 + g2(v + gv + g2 v 
1,0 3,0 4,0 

{J'=(V +gV 
3 , 1 4' 1 

y'•V >0. 
4 ,2 

X • log -'-;rpaBH9HHe 

'o 

(3.2) 

(~.2) nerKO npHBOAHTCH K BHAy, perneRHaM KOTOpOrO HBUH~TCH ¢YHKUHH 

UHUHHApa: 

I 
r -

u(r) •(--) 2 D (z), 
r P 

0 

....L 
z•y2gy 4 x-

f3 
~ s 

y2 'y -4-

-2 
.\ 

p --
1 

2 2 g 2 y 1/2 + 

36flHlli9TCH cneAy~WHM o6pa30M: 

fJ2 

8 y S/2 

(3.3) 

H 

- D' (--{3~) 
.\-..; 2 g yl/4 p ..;2y3/4 

D(- f3 ) ( _____ _;.P:.:._.-ll.v~l. s/ 4 3.4) 

D' ~--· 
p (-~) v 2 y3/4 

ro->.> sin rr .\•(k r) 2.\ 

2
2>-ro+>-> k 

.\ +..; 2, yl/4 

DP(- {3 ) 
..;2 y 3/4 

8 

.... 
i:' 

nycTb BaUH'IHHa g .. 0 
/9/ 

TOrAa 

_I_ p ....,!?_ 
D {z) -2 2 (-) 2 (1-

P • 

z2 __ I_ 1 
-----) 

4 cos (p" - z v p + 2). 
+ _1_)2 e 

4(p 
2 

nono>KeHHH Rynei! aMITUHTYAbl onpeAenH~TCH ypaBH9HHaM: 

1/4 1 1 
.\ - ..; 2 g y ..; p + -2- tg ( p " - z ..; p + -2- ) = 0 ' 

HUH 

p rr • >; {3 • 1 I 4.\
2 

- --- - 1 -- -- + n rr = 1 In -- + -- In ---
g2 2 1/2 g y g 2 v y 2, 0 

(3.5) 

(3.6) 

(3.7) 

TaKHM o6paaoM, H B aToM cny'!ae aynH napuHanhHbiX aMrrnuTyA cryma~TCH 

OKOflO TO'IKH g = 0 , Y'li'!T cneny~mero 'lfl9H8 B ITOT9HUH8ne He H3M9HH9T aaanHTH'19C

KHX CBOi!CTB aMUUHTYAbi. 

3TH pe3yrrbTaTbl MO>KHO o6o6WHTb Ha cnyqai! k 
2 

, 0 1 aanpuMep, paccMaTpHBaSI 

B ypaBH9HHH ( 2.2) 'lrraH k 
2 

U ( r) KSK B03MYlli9HH9. 

ABTop npHaocHT rny6oKy~ 6naronapaocTh A.A.noryaoBy H O.A.XpycTaneBy 

38 none3H~e H CTHMynHpy~mue o6cy>KA9HHH, E.Ap6y3oBy , A.T.~unurrrroBy - aa 

PYKOBOACTBO pa6oToi!. 
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