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BBe.neaHe 

P8CCM8TpHB8eMblll Kn8CC yp8BHeHHll BKnl0'18eT .QB8 yp8BHeHHSI B '18CT

HblX rrpOH3BO.QHhlX BTOpOI'O liOpSI.rtK8o nepBoe HMeeT BH.Q 

a 2 
~y + y = y + {3 J:!...:tl_ 

y 

BTopoe yp8BHeHHe OTnH'I8eTCSI OT {1) 3H8KOM IIpH qneH8X y 

~ Y - Y = - Ya + {3 l!..IL2 
y 

npe.rtiiOn8r8eTCSI, 'ITO 

a>O, -oo<{3< 

a 
y 

( 1) 

( 2) 

(3) 

Kp8eB8SI 38.rt8'18 ~opMynHpyeTCSI B c~epH'IeCKoll cHcTeMe Koop.rtHH8T 

cne.ny10mHM o6p83oM: H8l!TH aerrpepbiBHbie H .rtH~~peauHpyeMbie nono)lmTenb

Hbie peweHHSI yp8BHeHHll ( 1) 1 ( 2) 1 y.rtoBneTBOpS!IOIIlHe ycnOBHSIM 

y(O,(),<j> ),. y
0

< (4) 

fy (r.o,O,¢ l=O ( 5) 

y(oo,O,<j>).O, ( 6) 

y 0 - aeHasecTHbill nonolKHTen&Hbill rr8p8MeTp. 
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no~o6H8SI 38~8q8 B03HHK89T0 H8IIpHMep, B CT8THCTHqeCKOfi TeOpHH g~p8 

npH o6o6meHHH yp8BH9HHSI ToM8C8-CI>epMH H8 Cllyq8J1 KOHeqHOH MaCChi M930H8 

I 1,21 I 1 I 
H y•1~T8 a4xl>eKT8 noBepxHOCTH • B 6bmo noK838HO, qTo, ecnH 

a • 19 • 3/2 , Kp8eB851 38~8q8 ~liS! yp8BHeHHSI ( 1) HMeeT npH 0 < y < 1 KOHTH-
0 

HYYM cljlepHqeCKH-CHMMeTpHqHblX peweHHH 0 COOTBSTCTBYIOlllHX CaMOCOrll8-

/21 
COBHHHOMY noTeHUH8liY cljlepHqecKHX SI~ep. 8 npH aTHX Me ycnoBHSIX H8l1-

~eHO o6mee peweHHe. ypaaHeHHSI ( 1), noaBOliSIIOl!lee onHc8Th noTe Hun all ~eljlop-
13-61 

MHpOB8HHbiX g~ep. pg~ HCCl!e~OB8HHH 6blll IIOCBS!l!leH Kp8eBbiM aa~a-

q8M ~lll'l yp8BHeHHSI ( 2), B03HHK810l!lHM B HeliHHeAHOli: TeopHH IIOlll'lo 8 qaCT

HOCTIIo 6blll0 H8H~eH0 0 qT0 0 eCliH {3 = 0 , p8CCM8TpHB8eM8SI Kp8eB8SI 38~8q8 

!!MeeT ~lll'l a 

CTBel!HO npH Yo 

= 3, 2, 312 cljlepHqeCKH-CIIMMeTpHqHbie peWeHI!l'l COOTBeT

= 4j33131, Yo = 4~l41, Yo = 4,27i61• 

B H8CTOl'!l!leA p86oTe noK83biBaeTcSI, qTo npn nponaBOllhllbiX 3l!8qeal!l'IX 

n8paMeTpoa a H {3 MOMHO H8HTH o6mne Kpi!TepiiH cymeCTBOB8HIISI pewe-

HIIH p8CCM8Tpi!B8eMOH KpaeBOH 38~8qH K8K ~lll'l yp8Bl!eHI!l'l (1), T8K H ~liS! 

yp8BHel!HSI ( 2) • 8 OCHOBHOM o6cyM~8IOTCSI cljlepl!'!eCKH-CIIMMeTpH'!Hbie peweHHSI 0 

XOTSI HeKOTOpb!e peayllhT8Tbl OTHOCl'ITCl'l T8KMe K 06l!leMy peWeHIII00 He 06li8-

~8IOl!leMy cljlepl!'!eCKOll CHMMeTpHeA. H8fi~eHbl cny'!aH, KOr~8 peweHI!e Kpa

eBOH 38~8'111 MOMeT 6b!Th nony'!eHO B SIBHOM Bl!~e. 

Belii!'IHH8 rr8p8MeTp8 {3 l'!BliS!eTcl'l orrpe~enSIIOl!leil rrpH p8CCMoTpeHHII. 

noaTOMY ~8llhHelhnee 113l!OMel!l!e H COOTBeTCTBYIOlllHe TeopeMhl 0 CyWeCTBO

B8HIIII peWeHIIH Kp8eBOH 38~8'111 y~o6l!O rrpe~CT8BHTh p83~ellbHO ~liS! KBM~Oll 

H3 o6n8CTei! H3MeHel!Hl'l {3 , 

B § 1 p8CCMaTpHB8eTcR cllyq8i! 1 < {3 < "" . Kp8eB851 38~8'18 npn {3 = 1 

HCCne~yeTCSI B §2, 8§3 CO~epM8TCSI peayllhT8Tbl 0 OTHOCS!l!lHeCSI K CliY'I810 

- oo< {3 < 1 , P83liii'!Hbie o6li8CTH HaMeHeHIISI rr8p8MeTp8 a Bb!HeCeHbl ~liS! 

K8M~Oro H3 I18p8rp81j!OB B COOTBeTCTBYIOl!lHe rryHKTb!, nony'!eHHble peayl!hT8Tbl 

Kp8TKO o6CyM~810TCl'l B 38KliiO'IHTel!bHOM p83~ene p860Tblo 

§1. 1 < {3 < 

TeopeM8 1. ECliH {3>1, Kp8eB8l'l 38~8'18 (4)-(6) ~nl'l yp8BHeHI!l'l 

( 1) HMeeT peweHHl'l TOllhKO npH a > 1 • npH aTOM cymecTayeT orrpe~enl'!-

4 

eMbiH yCliOBHeM~ 0 < 1 KOHTIIHYYM peweHHil C 8CIIMIITOTI!K8MH 

1/C{3- I) -r /V{3-t {3 ( 0 ( r e l .EcliH a • , o6mee peweHI!e yp8BHeHI!l'l I) rrpe~CT8BIIMO 

B 38MKHyTOM BH~e. 

Teo p eM a 2. EcliH {3 > 1 Kp89B851 38~8'18 (4)-(6) ~lll'l yp8BHeHI!l'l 

( 2) HMeeT peweHHl'l TOllhKO npH 0 < a < 1 • np11 aTOM Cyl!leCTByeT onpe-

~elll'I9MbJR YCliOBHeM 0 < Yo < 1 KOHTHHYYM cljlepH'19CKH-CHMMeTp11'1HbiX 

peweHHH1 o6p8l!l810lllHXCl'l B Hyllh BMeCTe C ~BYMSI rrepBblMH I1p01!3BO~HbiMH 

B TO'IK8X r0 rlle ro MOHOTOHHO 38BHCl'IT OT Yo ( O< r o < "" ) • H paB-

HbiX HYliiO H8 OTpe3K8X r > r 0 

B CBl'laH c ljlopMyllllpOBKoA TeopeMbl 2 a8MeTHM, qTo tPYHKUHII y = o 11 

y = BO BCeM HHTepB8ll9 2 0, He 6y~y'IH pewel!Hl'IMU Kpaeaoll: 38-

ll8qH 0 l'!Blll'IIOTCl'l peweHHl'IMII ypaBHeHHH (I)H(2) •. 

lllll'l llOK838T9llhCTB8 TeopeM 1 II 2 CBe.QeM p8CCM8Tp11BaeMyiO Kp8eByiO 

38.Qaqy K llpyroA, ell: aKBHBalleHTHOli:, IIOliOMHB: 

r.Qe 

rLie 

y(r, 8, ¢>) = z-P(r ,8 ,¢>) 

1 
p • 
~ 

> 0 

YpaBHeHHSI (1) H (2) npeo6paayiOTCl'l COOTBeTCTBel!HO B ypaBHeHHH: 

p ~ z • z - zY 

p ~ z • zY - z 

y {3 - a 

{3 - 1 
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3aMeTHM1 'ITO npH rrony'leHHH ypasaeHHll ( 1.3), ( 1.4) obinO ucnonh-

30B8HO ycnOBHe z ~ 

ypasHeHHH ( 1) 1 ( 2) • 

H 'ITO z " oo COOTBeTCTByeT pemeHIIIO Y = 0 

KpaesaH 3BilB'la llnH ypasaeaHll ( 1.3), ( 1.4) <j>opMynupyeTCSI o'leBHil

HbiM o6pa30M.: H8i!TH ITOn':))KHTenhHbie peUieHHSI ypaBHeHHi! ( 1.3), ( 1.4), YllOB-

neTBOpS!IOIIllle ycnOBIISIM: 

z ( 0. () • </> ) - zo < 00 • 
( 1.6) 

Vz (r-o,O,cp) 0 • ( 1. 7) 

z (oo,(),cp) .. 0, ( 1.8) 

z 0 - Heii3BeCTHhiil: rronO)KI!TenhHbii! napaMeTp. 

npo6neMy llOK838TenhCTB8 cymeCTBOBBHHSI pemeHHil: ll8HHOii Kpaesoil: 

3BAB'IH 6yneM pemaTh pa3nenhHO nnH KB)KilOii 113 Tpex o6nacTei! 113MeHeHIISI 

napaMeTpa y: -oo.<y<l, Y"'l, l<y<.f3/'<f3- 1 ) ,- 'ITO COOTBeTCTByeT TpeM o6-

naCTSIM 1!3MeHeHHSI napaMeTpa a: a> 1 , a ._ 1 , 0 < a < 1 

1. -oo < y < I , T.e. a > PaCCMOTpHM c<j>epH'I9CKH- CHMM9TpH'IHbi9 

peUieHHSI z(r) ypaBH9HHSI (1.3). npaBaSI '18CTh ypaBHeHHSI ITOITO)KHT9IThH8 ITpH 

scex z (r) > I. noaToMy, ecnH z
0 

> I , ero pemeHHe MOHOTOHHO B03paCTa-

eT C yBenH'I9HH9M r • BcnellCTBHe 3TOi! MOHOTOHHOCTH HeTpyllHO onpenenHTh 

BepXHIOIO H HH)KHIOIO rpaHHUhl llnSI BenH'IHHhl z ( r) • lleliCTBHTenhH01 npH ni0-

6oM 1 

( 1 
z 1-y 

0 

OTKYil8 C Y'I~TOM ( 1.6) 1 ( 1. 7) cnenyeT 

z 
0 

Sh(q/(l-z~ 1 l/p) 

r y (I- z:- 1
. l/p 

< p~ z < z ( 1.9) 

< z ( r) < z Sh ( r j y•p ) 
- o·--~ ----- • ( 1.10) 

r /y_p_ 

TaKHM o6pa3oM, npH scex z 0 > I cymecTBYIOT c<j>epH'!eCKH-CHMMeTpH'I-

Hbie peUieHHSI yp8BH9HHSI ( 1.3) 0 YllOBneTBOpS!IOIIlH9 Kp89Bh!M YCITOBHSIM ( 1.6)-

( 1.8) • ACHMITTOTH'I9CK09 noseneHHe 3TH X pemeHHi! onpenenHeTCSI nHHei!HhlM 

ypaBH9HHeM 

6 

I ) 

H HMeeT BHil 

z ( r l 

p ~ z 

const 1 r/yp 
- e 
r 

(1.11) 

( 1.12) 

CooTBeTcTseaao, ecnH o < y
0 

<I, KpaesaH 381l8'1a ( 4) -( 6) nnH ypasHeHHSI 

( 1) HM99T C<j>epH'19CKH-CHMMeTpH'IHbl9 peUieHI!S1 0 o6nall810IIlll9 npl! r -> oo 8CIIMIT-

TOTHK8MH: 

p -v p r 
y ( r l "' cons! r e ( 1.13) 

no-BHilHMOMy, MO)KHO paccMoTpeTh aaanorH'IHbiM o6pa3oM npo6neMy 

cymecTsoBaHHH o6mero peweHHH Kpaesoli 3alla'IH nnH ypaBHeHHSI ( 1.3). Mbi 

npHse.aeM 3nech nHUih o.OHH npHMep, nonycKaiOmHll o6mee .peweuHe B HBHOM 

BHne. 

nycTh Y = 0, T.e. a = f3 Torna ypasHeaue ( 1.3) nHueliHo If HCKO-

Moe o6mee peweHHe HMeeT BHil 

00 p 
Sh(r/Vp ) -

z(r,O,cf>l=l+(z0 -l) tl l cemie<r/yplYe ({), </>). 
r/yp f=l m=-r m 

( 1.14) 

3nech Yrm ( 0. </>) - H3B9CTHble c<j>epH'IeCKI!e <j>yHKUHH' i e ( X ) - c<j>epH-

'19CKH9 <i>YHKUHH EeccenSI MHHMOro apryMeHTa c aCHMITTOTHKOi! i e (X ),.ex I X 

npH x .. oo , "tfHcneHHbl9 K03<j><j>HUH9HTbl C em B <j>opMyne ( 1.14) SIBITSIIOTCSI 

npOH3BOIThHhlMH napaMeTpaMH ne<j>opM8UHH 0 onpenenHIOIIlHMH B9ITH'IHHY OTKnO

H9HHSI <j>yHKUHH Z ( r ,() • cp) OT c<j>epH'19CKOi! CHMMeTpHH. EllHHCTBeHHbie orpaHH-

'19HHSI H8 napaMeTpb! cfm cnenyiOT H3 ycnosHi! semecTBeHHOCTH H nono-

)KHTenhHOCTH z ( r , 0 , cp ) I 

7 



c £.-m = cfm 

e 
I I I cf I v' ( 2 e + I ) I 4tr 

fs1 -~ m 

< z 
0 

( 1.15) 

Ecm: noTpe6osaTb 0 'IT06bi 'ueHTp TSIJKecTn'' pacnpeneneHHSI 6bin pacnonoJKeH 

B H8'I8/le KOOpAHH8T 0 TO cnenyeT ITO/IOlKHTb 0 X81C H3BeCTH0 0 c I m • 0, 

Ha pnc, 1 cxeMaTH'IeCKH noKaaaHo noseneHHe c!jlepnqecKH-cHMMeTpH'IHhiX 

P!'lmeHHfi Kpaesoll aanaqn nnSI ypaBHeHHSI ( 1): 

1-{3 
y(rl~[I+(y 0 -Il 

Sh (ry {3- I ) 

n/{3-I 

COOTBeTCTBYIOIIIHX 3H8'IeHHSIM napaMeTpOB a .. {3 > 1 

f3- 1 
( 1.16) 

Ecnn o < z 0 < 1, T,e, 1 < y0 < oo , KpaesaSI aanaqa nnSI ypasHeHHSI (1,3) 

H COOTBeTCTBeHHO A/lSI ypaBHeHHSI (1) He HMeeT pemeHHSI, nel!CTBHTe/lbH0 0 npa-

BaSI 'I8CTb ypaBHeHHSI ( 1,3) OTpllll8TenbH8 llpH z < 1, noaToMy, ecnH O<zo <I. 

ero pemeHHSI MOHOTOHHO y6biB810T C pOCTOM no aHa'IeHHSI z(r
0

) .. 0 

II nepeXOASIT B o6naCTb OTpHU8TenbHbiX 3H8'IeHHli z ( r) < 0 • 

nnSI ypaBHeHHSI ( 1,4) llpll nl06b!X z > 0 Kp8eB8SI 38ll8'I8 ( 1,6)-( 1,8) 
0 

pemeHI!SI He HMeeT, npaBaSI 'I8CTb ypaBHeHHSI OTpi!U8TenbH8 B 06/18CTH z > 1 , 

ITO/IOlKI!Te/lbH8 npll z < 1, H see ero pemeHHSI,OCUHnllHpySI 0 8CHMITTOTH'!eCKH 

cTpeMSITCSI npH ysenn'IeHHH r K aHa'IeHHIO z .. 1 , CooTBeTcTBeHHO Re 

!!MeeT pemeHHSI aanaqa ( 4) -( 6) nnSI ypaBHeHI!SI ( 2). 

2, y '"' 1, T,e, a • 1 , 06a ypaBHeHHSI ( 1,3) H ( 1,4) BblpOlKASIOTCSI B 

onHoponaoe nnael!Hoe ypasHeHne: 

ll. z .. 0 ( 1: 17) 

HH OAHO 113 pemeHHll KOTOpOI"O He YAOBneTBOpS!eT cpaay BCeM KpaeBhlM YCIIO

BIISIM ( 1,6) -( 1,8), CoOTBeTCTBeHHO He HMeeT pellieHHll KpaeBaSI 38ll8'I8 ( 4) -( 6) 

AilS! ypaBHeHHll (1) H (2), 

8 

Jill...._,_ I 111111111 I ·····-11-·Uilllu.n.J.lll!ll_l.!_._~ I 1111111111 1111-IIIII~IIIILILIJJl __ J ___ ,.J __ j ___ --.J. 

I 

. j. '~ 
~~ 
~I 
~~ 

. I 

3, I <y</3/({3-1), T,e, O<a < 1. YpaBHeHHe (1,3) He HMeeT pemeHHSI 

KpaeBOl! 38A8'IH ( 1,6)-( 1,8) HH npl! K8KOM 3H8'IeHI!H zo > 0. Bee ero cepe-

pH'IeCKI!-cHMMeTpH'IIIbie pemeHI!SI 0 OCUH/lnHpySI, CTpeMSITCSI npl! r _. oo K Be/ll!-

'IHHe z "' 1 , 1160 np8B8SI 'I8CTb yp8BHeHHSI ( 1,3) OTpHUaTenbH8 npH z > I 

H nonOlKHTe/lbH8 llpH z < 

npaB8SI 'I8CTb ypaBHeHHSI ( 1.4) ITO/IOlKHTenbH8 B o6nacTH z > I H OTpH

uaTe/lbH8 npH Z <I • noaToMy, ecnH 0 < •o < I • pemeHHSI MOHOTOHHO y6biB8·-

IOT0 T8K 'ITO He · BbJnOnHSieTCSI Kpaesoe ycnOBHe ( 1,8), npH z 0 >I peweHHSI 

MOHOTOHHO B03p8CT810T0 H npH ;JlOCTSTO'IHO 6onbllii!X 3H8'IeHHSIX HX 

noseneHHe onpenenSieTcSI ypaBHeHneM 

ll. z zY ( 1,18) 

HenHHet!HOCTb npason qacTH ypasHeHHSI (1,18) HMeeT cnencTBI!eM o6pame

HHe pemei'!Hi! B 6eCKOHe'IHOCTb He 8CHMITTOTH'IeCKH npH r -o oo , .a npH KOHe'I-

Hb!X 3HS'IeHHSIX r • r O , BenH'IHHa r 0 
TeM 6onbwe, '!eM MeHbiUe z 0 • 

nerKO npoBepHTb 0 'ITO c!jlepH'IeCKH-cHMMeTpH'IHbiM peweHHeM ypaBHeHHSI 

(1,18) B6nH3H TO'IKH r • r 

z(rl•[ 2 (y+Il 

<y-1)2({3-1) 

0 
SIBnSieTCSI Bb!palKeHHe 

2 

y-1 -y-t 
( r 0 - rl ,r-.r 0 - 0 

CooTBeTcTseHHO c!jlepnqecKu-cHMMeTpH'IHOe peweHHe ypasHeHHSI (2) npu 

( 1,19) 

0 < Yo <I MOHOTOHHO y6biB8eT AO 3Ha'leHHSI Y ( r 0 ) "'0 • H ero noseneHne 

OKOnO TO'IKH 'O onpenenSieTcSI BbipaJKeHHeM 

2 

(I -a ) 2 1-a 1-a ( 1,20) 
y (rl•[ 2 <2{3-I a) 

( r 
0 
-rl , r ... r 

0 
-0 . 

npH aTOM 

y (r
0
l• y'(r

0
l• y"(r

0 
) .. 0 ( 1.21) 
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noa-roMy HCKOMbiM peweHHeM Kpaeaolt aaaa'IH am1 mo6oro y0 < 1 SIBnSieTCSI 

npH r ~ r0 , rae r 0= r0 (Yo ) , peweHHe ypaBHeHHSI ( 2) c HaqanbHbiMH yc-

noBHSIMH (4), (5) H peweHHe y (r) = 0 npH r > r 0 • 

TaKHM o6paaoM, TeopeMbi 1 H 2 aoKaaaHbi, 

§ 2. {3 - 1 

Teo p eM a 3. EcnH {3 = 1 , KpaeBaSI aanaqa ( 4) -( 6) AnSI ypaaHeHHSI 

(1) HMeeT peweHHSI TOnbKO ilpH a> 1 npH 3TOM cyweCTByeT onpeaenHe-

Mbili ycnOBHeM 0 < y < 1 KOHTHHyyM ccjlepH'IeCKH-CHMMeTpH'IHbiX peweHHli 
0 -·2/6 

C 8CIIMilTOTHK8MH 0 ( e ) • 

Teo p eM a 4. EcnH f3 .. 1 , coxpaHSIIOT c11ny yTaeplKJlaHHSI TeopeMbi 2, 

CaenaeM noacTaHoaKy: 

y ( r , (} , cp ) "' exp [ - z ( r , () , cp ) ] ( 2.1) 

Toraa KpaeaaSJ aaaaqa anSI ypaBHeHHlt ( 1), ( 2) npHHHMaeT cneayJOwHll BHa: 

HaliTH nonolKHTenbHbie peweHHll ypaBHaHHli 

~ z • 1 - exp [ -(a- 1 ) z ] , ( 2.2) 

~ z • exp [ - ( a - 1 ) z ] - 1 (2.3) 

yaoaneTaopHIOwHe ycnoBHSIM ( 1.6) -( 1.8), rae z
0 

- HeHaBecTHbill aemecTBeH-

Hbili napaMeTp, PaccMoTpHM paanH'IHbie o6nacTH H3MeHeHHSI napaMeTpa a • 

1. 1 <a <co, EcnH z 0 > 0, npaaaSI '18CTb ypaBHaHHSI (2.2) nonolKHTenb-

Ha, CcjlepHqecKH-CHMMeTpH'IHOe peweHHe c HaqanbHbiMH ycnoBHSIMH ( 1.6), ( 1. 7) 

MOHOTOHHO B03p8CT8eT0 T8K 'ITO ero 8CHMilTOTHK8 onpenenSJeTCSI ypaBHeHIIeM 

II HMeeT BI!Jl 

~ z = 

z(rl•-r 
6 

( 2.4) 

r ... oo • ( 2.5) 

10 
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~ 

nerKO BHaeTb, 'ITO BepXHSISI H HHlKHSISI rp8HHUbl anSI !)JyHKUHH z ( r) paBHhl. 

•o + _!__ [ I -
6 

-<a-t>zo 
e ,2 'S. z(r) $ •o+ 6 ,2 

( 2.6) 

EcnH z0 < o , npaaaSJ qacTb ypaBHeHI!SI (2,2) OTpHU8TailbH8 H peUieHHe 

z ( r ) MOHOTOHHO y6bJB8aT, He yaoBneTBOpS!Si KpaeBOMY ycnOBHIO ( 1,8) • 

CneaoaaTenbno, ypaaneHHe ( 1) HMeeT npH a > I KOHTHHYYM 0 < y
0 

< 1 

ccjlepH'IeCKH-CHMMeTpH'IHbiX pemeHHli Kpaeaoll aaaa'IH C 8CHMilTOTHK8MH: 

_,2 /6 
e 

( 2. 7) 
y (r) • const , r ....,. oo 

no-BHJlHMOMY, CyweCTBYIOT T8KlKe pemeHHSI 0 He o6na!1810UIHe ccjlepH'IaCKOlt CHM-

MeTpHeli, 

YpaaHeHHe ( 2.3) He HMeeT pemeHHll Kpaeao·ll aaaaqH, H6o B o6nacTH 

z > o ero npaBaH qacTb oTpHuaTenbHa. CooTaeTciTBeHHO He !!MeeT pemeHHii 

KpaeB8SI aaaaqa (4)-(6) anSI ypaBHeHHSI (2). 

2. a • 1 • KaK H B n.2 npeJlbiAYwero · naparpacjla, npHxoaHM K aaKnJO-

qeHHIO, 'ITO KpaeB8SI aaaaqa He HMeeT peweHIIll HH anSI ypaBHeHHSI (2.2), HI! 

ans1 ypaaHeHHH ( 2.3). 

3. o <a< 1 • KpaeaaH aanaqa AnSI ypaaHeHHH ( 2.2) He !!MeeT pemeHHll, H6o 

B o6naCTH z > 0 ilp8B8SI '18CTb (2.2) OTpHU8TenbH8, 

B ypaBHeHIIH ( 2.3) npH z >O npaaaSJ '18CTb nonolKHTenbHa. noaToMy, 

ecn11 z0 > o , peweHI!e z(r) ypaBHeHHSI (2,3) MOHOTOHHO B09P8CT8aT H 

o6pamaeTCSI B 6ecKoHe'IHOCTb a HeKoTopoll TO 'IKe r .. r0 • BenH'IHHa r 0 TaM 

60ilbWe, qeM MeHbWe z
0 

, ·raK K8K H8'18ilbHOe 3H8'1eHHe BTOpolt ilpOH3BOJl-

HOli z "(0) • exp [ ( 1- a) z0 ] - 1, HeTpyaHo npoaepHTb, 'ITO np11 r ... r 0 

z(rl•---- fn 
2 

( 1 -a ) ( 'o- r ) 2 ' ,.,. ro - 0 • 

( 2.8) 

-a 

CooTaeTcTBeHHO uMeeM: ~ 
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y ( r) 

npH'I~M 

t 

[ 
I -a !:a 

- --1 
2 

( r -r) 
0 

t-a 
, r ... r 

0 

Y ( r o ) • Y , ( •o ) • Y " ( ro ) • 0 • 

- 0 ( 2.9) 

3ToT peayn&TaT aaanorn'leH peayn&TaTy, nanoJKeaaoMy s n. 3 npellbillYIUero 

naparpaif!a. 

TeopeMbi 3 H 4 llOKa3aHbi. 

§3. - oo < fJ < I 

Teo p eM a 5. Ecnn fJ < 1, Kpaesag aaAaqa ( 4) -( 6) llnH ypasaeHHSI 

( 1) npu a > 1 H {J >0 HMeeT KOH-THHyyM ciflepH'IeCKH-cHMMeTpH'IHblX 

pemeHHii1 o6paiUaJOIUHXCSI BMeCTe C nepBbiMH npOH3BOllHbiMH B Hyn& B TO'IKaX 

ro > ~- 1T /< 1- fJ ) 
npu 2{3-I <a < I 

H TOJKAeCTBeHHO paBHbiX HynJO Ha OTpe3KaX r > ro • 

cymecTsyeT onpeaenHeMbill ycnosneM Y
0 

> r
0 

> I • 

rae yil - lleKOTOpoe rpaHH'IHOe 3HaqeHHe1 KOHTHHyyM ciflepH'IeCKH - CHMMeT-

pH'IHbiX peiUeHHtl1 o6paiUaJOUIHXCSI BMeCTe C ABYM51 nepBbiMH npOH3BOllHbiMH 

B Hyn& B TO'IKaX ro,•t<•o<•o H TOJKAeCTBeHHO paBHbiX HynJO Ha OT-

peaxax r > r0 

Teo p eM a 6. Ecnu fJ < 1. xpaesaSI aaAa'la ( 4) -( 6) AnH ypasueHHSI 

( 2) HMeeT npu t < a< 5 - 4{3 H {J > 0 onpeaenHeMbitl ycnosueM 

Y 0~ y 0 > 1 ICOHTHHYYM c<jtepH'IeCXH-cHMMeTpH'IHbiX pemeHHll1 npH'IeM1 ecnH. 

Y0 • fo , aCHMflTOTHXa peiUeHHSI HMeeT BHA 0 ( r-1/.''(l-fhe -r/yt-{J ) 

a npu y0 > y0 pemeHHSI o6paiUaJOTCSI BMecTe c nepBbiMH npoHaBOAHbiMII B 

Hynb npH KOHe'IHbiX 3Ha'leHHSIX r 0 < oo H TOJKAeCTBeHHO paBHbl HynJO Ha OT-

peaKaX r > r 0 • npu {J > 0 H 2{3- I <a< I CyiUeCTByeT onpeaenSieMbiii 

ycnoaHeM 0 <yO< I KOHTHH:V:YM ciflepH'IeCKH-CHMMeTpH'IHbiX peiUeHHtl
0 

o6pama

IOIUHXCSI BMecTe C ABYMSI nepBbiMH npOH3BOAHblMH B Hyn& npH KOHe'IHbiX 3Ha-

12 

IIIIIIIIIL..,_... 

(. 
,\ 
-~ 

! 
I 
( 

' <,)I ,·,: 
t 

~' 
'I 

" 

'leHHSIX r
0 

< oo 

nonoJKHM 

Toraa1 ecnu 

H TOJKlleCTBeHHO paBHblX Hymo UpH r > r
0 

, 

y ( r , () , if> ) • zP ( r , () , if> ) , 

I 
p .. r=::-JJ > 0 ' 

ypaBHeHHSI (1) H (2) nepeXOllSIT COOTBeTCTBeHHO B ypaBHeHHSI 

p ~. - z y - z 

p ~ ... z - z y ' 

rAe 

y -
.::....::.f!_ 
1 - fJ 

( 3.1) 

(3.2) 

(3.3) 

(3.4) 

(3.5) 

KpaeaaSI aaaaqa AnSI ypaaaeantl ( 3.3) 1 ( 3.4) iflopMynupyeTCSI oqesnA

HbiM o6paaoM! aaliTH nonoJKHTen&Hbie pemeHHSI ypasaeHHSI ( 3.3), ( 3.4) 1 YAO-

BneTBOpSIIOUIHe ycnOBHSIM 

z(O,O,if>l .. z
0

< oo, (3.6) 

'il z ( r -o '() 'if>) - ·o ( 3. 7) 

z ( 00 ' () ' if> ) 0 (3.8) 

zo - uenasecTHbiA nonoJKHTen&Hbitl napaMeTp , 
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3aMeTHMo 'ITO z ;;; 0 , He S!BnSIS!Cb llpH Y ~ 0 peweHHeM ypaBHeHHi!: 

( 3.31, ( 3.4) 
0 

COOTBeTCTByeT cornaCHO ( 3,1) peweHHIO y ;;; 0 ypaBHeHHi!: ( 1) 0 

( 2). 
PaccMOTpHM pa3nH'IHbie o6nacTH H3MeneHHSI napaMeTpa y ,T,e. a • 

1. 1 < y < "" , T,e. 1 <a < "" • B o6nacTH z < 1 npaBaSI qacTb ypaB-

HeHHSI (3,3) OTpHUaTenbH8 0 TSK 'ITO BCe peWeHHSI C 0 < z 0 < 1 MOHOTOHHO 

y6b!B810T H nepeceKaiOT OCb z • 0 B TO'IKSX r 0 < "" , npH'IeM z ' ( r 0 >I• 0, 

HeTpyAHo oueHHTb AnSI 3aAaHHoro 3Ha'leHHSI z 0 HHlKHIOIO r 1 H sepxHIOIO 

r
2 

rpaHHUbl senH'IHHbl r 0 
(pH Co 2) • H cnoilb3YSI o'leBHAHble CoOTHOWeHHSI 

p 1'1 z <:. - z 

p1'1z $.-z ( 1- z}'-1 
0 

H MOHOTOHHbli!: xapaKTep peweHHi!:, HSXOAHM npH ycnoBHSIX ( 3,6) 0 ( 3, 7) 

sin ( r I ...jp) 'S.. z ( r ) $. zo 
•o .r--

r lv P 

0TCIOA8 cneAyeT, 'ITO 

sin ( n/( 1 - z;- ) I p ) 

... ;o- ·~t >h 

rrv7 ~ r 0 ~ rr v PI< 1 - •r 

(3.9) 

( 3.10) 

( 3.1 1) 

( 3.12) 

B6nH3H To'leK r 
0 

cljlepH'IeCKH-·CHMMeTpH'IHoe peweuue z ( r > paBHo .. 

z ( r) • cons! ( r 
0 
-r ) , r ... r

0 
- 0 , 

( 3,13) 

TaK 'ITO z • ( r 
0 
)~ 0. 0AHaKo y '( r 0 ) • 0 , ecnH f3 > 0 • u6o cornacuo ( 3. 1) 

14 

1 

Y ( r) ., cons! ( r -r ) t='fJ 
0 

f3 

r ... r - 0 
0 

y • ( r ) ., cons! ( r 0 - r ) 1 - f3 , r ... r 
0 

- 0 

( 3.14) 

( 3.15) 

noaToMy KpaeBaSI 38AS'Ia ( 4) -( 6) AnSI ypaBHeHHSI ( 1) HMeeT KOHTHHyyM cljle

pH'IeCKH-CHMMeTpH'IHblX peweHHi!:, SIBnSIIOIUHXCSI B HHTepBane 0 :::. r <_ r
0 

, - --
!"'Ae r 0 <:. r 0 • rr lv 1-{3, peweHHSIMH 38Aa'IH Kowu c uaqanbHbiMH ycnoBHSIMH 

( 4) 0 ( 5) H TOlKAeCTBeHHO paBHbiX HyniO npH r > •o• npu f3 ~0 KpaeBaSI 3aAa'l:a 

peweuul! He HMeeT. 

EcnH Zo > 1 • BCe peweHHSI ypaBHeHHSI ( 3,3) MOHOTOHHO B03pacTaiOT
0 

TaK KaK ero npaBaH qacTb nonolKHTenbHa B o6nacTH z > 1 • Peweuui!: Kpae-

sol! 3SJ:IS'IH He cymecTByeT npu z 0 > 1 • 

KpaesaH 3aAa'la ( 3.6)- ( 3.8) AnSI cljlepuqecKH-cHMMeTpH'IHbiX peweuul! 

ypaBHeHHSI ( 3,4) paccMaTpusanacb B pa6oTax13-6/. noaToMy cowneMCSI ua 

/5/ 
nony'leHHbie B HHX pe3ynbTaTbi. HeTpyAHo noKa3aTb , 'ITO peweuui!: Kpa-

esoi!: 38AS'IH neT, ecnH 

y > 5 ( 3.16) 

H3 (3.16) H (3,5) cneAyeT TorAa, 'ITo peweuue Kpaesoi!: 3aAa'IH AnSI ypaB-

HeHHSI ( ~ B03MOlKHO TOnbKO B TOM cnyqae, ecnH 

a<S-4{3 ( 3. 17) 

npu z ... o noBeAeHHe peweuul! Kpaesoi!: 3aAa'IH AnSI ypaBHeHHSI (3.4) onpeAe

nSieTCSI nHHei!:HbiM ypaBHeHHeM 

p 1'1 z - z ( 3.18) 

pellleHHSI KOToporo H3BeCTHbl, 0TCIOAa HaXOAHM C Y'I~TOM ( 3,1) 
0 

'ITO aCHMfiTO

THKa peweHHi!: Kpaesoi!: 38Aa'IH AnSI ypaBHeHHSI ( 2) paBHa 
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y ( r) • const 
-1/C 1-{:3) -rh/ t-{:3 

r e , r .. oo ( 3.19) 

/6/ 
B pa6oTe 6binO noKa3aHO cymecTsosaaHe rro Kpal!aeA Mepe onHoro 

ciflepH'!eCKH-cHMMeTpH'IHOrO peweHHSI ypaBH9HHSI ( 3.4), o6TI81l810IUero 8CHMfl-

- I· - r/r;-. -TOTIIKOil 0 ( r e ) npH I< y $_ 3 H z
0

• z-
0 

>I , BeTIH'IIIHbl z 0 JlTISI 
/3 4 6/ 

HeCKOTibKHX 3H8'!eHIIA y 6b!TIII H8AneHbl riyTeM 'IHCTieHHbiX p8C'Ii!!TOB ' ' o 

3TII BeTIH'II!Hbl ripHBeneHbl BO BBeneHHH, 

np11 z
0 

> z O peweHHSI ypaBHeHHSI ( 3.4) rrepeceK810T OCb z = 0 ripH KO-

He'IHblX 3H8'1eHIISIX r o , ilpH'IiiM Z '( r 0 )j. 0 o 0nH8K0 0 eCTIII {3 > 0 , COrTiaCHO 

(3.14), (3.15) I!MeeM y(r0)•y'(r 0 )•0, no3TOMY 

HeHIISI (2) !!MeeT T8K~e KOHTHHyyM peweHIIil ripll 

EcTIH .f:3 ~o, enHHCTBeHHbiM peweHI!eM SIBTISieTCSI 

8CI!Mf!TOTHKY (3.19), 

Kp8eB8SI 381l8'18 llTISI ypaB-

- -1/(1-{:3) 
Yo > Yo • •o 

pemea11e rrp11·y 0 = y ~Me10mee 

2. y = 1, T,e. a .. l • KpaeaaSI 3Bil&'la ( 3.6) -( 3.8) He HMeeT peweHI!A 

HI! llTISI ypasHeHHSI ( 3,3), HH liTIS! yp8BH9HIISI ( 3,4), 

3, -{:3/0-{:3l<y < 1 , T.e. O<a <I, KpaesaSI 3ana'!a (3,6)-(3.8) nTIS! 

ypasHeHHSI (3) He HMeeT peweHHli, ecTIII 0 < z 0 < l, 1160 see peweHHSI, oc-

UII/WIIpySI, rip116TII!~810TCSI 8CI!Mf!TOTH'19CKH K ripS!MOA z • 1 

B o6TiaCTH z > 1 rrpasaSI '18CTb ypaBHeHHSI (3.3) OTpHuaTeTibHa. noaToMy 

ace c¢epl!'!eCKH-CIIMMeTpii'IHbie peweHHSI c z 0 > 1 MOHOTOHHO y6biB810T0 

rrepeXOilSI B o6TI8CTb z < I , rne rip8B8SI '18CTb ypaBHeHHSI CT8HOBiiTCSI !lOTIO-

~HTeTibHoii. EcTIH z
0 

MeHbWe H9KOTOpOrO Kpi!TII'ieCKOrO 3H8'!eHI!SI ;'
0

, KpP.-

Bble z ( r) B03Bp8!U810TCSI, He llOCTHrHyB OCII z '"' 0 , B o6TI8CTb z > I II B 

ll8TibHeliweM, OCUHTITIHpySI, rip116TIH~810TCSI K ripSIMOA z I • npH •o • z o 

HHTerpBTibH8SI Kpi!B8SI K8CaeTCSI OCH z "' 0 B HeKOTOpoA TO'!Ke r
0

, EcTIH 

z > ;-0 ' ace peweHHSI rrepeceKaJOT OCb z .. 0 B TO'IK8X r 
0 

< ~ , IIpH'IiiM 

z'(r
0

l,t 0 (pHCo 3), 

HeTpyAHO npoaepi!Tb, 'ITO pemeHIISI ypaBHeHHSI ( 3,3) B OKpecTHOCTH 

TO'IKH •o I!MeiOT!lpH-I<y<I, T,e, 2{:3-l<a <1, Bllll 

" 
16 

A( r ) 2 I y 2 +)' 
z(r)•A(ro)(ro-r >+~(ro-r)+ nii ... vll2 ... vlA(ro)(ro-r) + 

0 

(3.20) 
2 _1_ 

+[ 0-y) ]1-y (ro-• ,•-r 
2p( 1+y) 

+ ••• , r .. r
0 

- o • 

nocTiellHHA qneH B (3.20) orrpeaenSieT rroaeaeHHe z (r) B oKpecTHOCTH TO'IKH 

r o ' xoraa A ( ,- ) • o 
0 

np11 •o < fo A < •o > > O • CymecTsyeT TaKaS! 

TO'IK8 r I , llfiSI KOTopoA A ( r l ) • oo , 'ITO COOTBeTCTByeT 3H8'!eHHIO z O • oo , 

noaToMy liTIS! scex 3Ha'!eHHA z 
0 

> Z' 
0 

B HHTepsane r 
1 

< r 
0 

:S, ;'"
0 

COOTBeTCTBYIOIUHe 3H8'1eHHll r 0 ne~aT 

noKa~eM, 'ITO liTIS! acex y < I aenH'IHHa r 1 • rr .;f"P" B o6TiaCTH z ~ 1 , 

rae ypaBHeHI!SI ( 3,3) C H8'18TibHbiMH ycnOBHliMH ( 3.6) 0 ( 3. 7) MOHOTOHHO y6b!-

B810T0 CIIpaBeliTIIIBbl0 O'!eBI!liH0 0 COOTHOWeHHll 

-z ~p~z < -z(l-

OTKYAS: 

1-y 
•o 

sin [q/(1- zJ"""l )/ p] 

zo p-t 
rv' (1- z 0 l/p 

>z(r)~z 0 

) ' 
( 3.21) 

sin ( r/y'p) ( 3,22) 

r/v'p 

EcnH z O .. oo , z ( r ) HMeeT KOHe'IHOe, B TOM 'IHCTie HyTieBOe, 3H8'!eHHe TOnb-

KO rip!! r • r
1
•m/p. npll SITOM z'(r

1
) • -oo , 

EcTIH y .. 1 , TO, K8K nerKO BHAeTb 113 ( 3,22), HHTerpanbHbie Kpll-

Bbte z ( r ) rrepeceK810T IIpSIMYIO z • I aa seeM HHTepsane r > r 
1 

• rr v' p • 

COOTBeTCTBYJOIUee 3H8'19HHe noaTOMy MO~HO O~lll18Tb0 'ITO IIpll )' .. I 

, To 113 ( 3,20) cneayeT: z "(""; ~ ) .. oo , T.e. r0 .. r 0.. oo • EcTIH y .. - 1 

.. r 1 .. ,..;p. np11 r <- 1 HI! OllHO peweHI!e z(r) ypaBHeHHSI (3.3) He liOCTHrHeT 

17 



oeH z • 0 , TSK 'ITO KpaeBaSI 38Jl8'18 ( 4) -( 6) JlnSI ypaBHeHHSI ( 1) He HMeeT 

peweHHll, eenH a < 2{3- I 

npoHnmoeTpHpyeM Bee BbiiJleeKa38HHOe H8 pewaeMOM B SIBHOM BH)le 

npHMepe y ,. o , T.e. a .. f3 , YpaBHeHHe 

p ~.-I .... (3,23) 

e H8'18nbHbiMH yenOBHSIMH (3,6), (3,7) HMeeT etflepH'IeeKH-eHMMeTpH'IHOe 

peweHHe: 

sin (r/v7 ( 3,24) 
I ) z(r) .. l+( z -0 r/JP 

YenoBHe z(r0 ) .. o onpeJlenHeT 38BHeHMOeTb BenH'IHHbl r o OT 2o; 

•o • I -
.;..;-; 
0 

sin (r /yp) 
0 

Ha yenoBHll z '(;;, l • z ( ;-0 l • 0 eneJlyeT, 'ITO r 0 

neBbiM KOpHeM ypaBHeHHSI (X 0 • r0 /y P 

X • tg X 

8To JlaeT 

X 0 a ;" 0 / Vp--.. 4,493 zo .. 5,603 

( 3,25) 

S!BnS!eTeSI nepBbiM HeHy-

( 3,26) 

( 3.27) 

J1a (3,24) H8XOJlHM TSKJKe, 'ITO yenOBHSIM z(r
1

)oo0, z'(r 1 )•-oo eoOTBeT-

eTByiOT 3Ha'leHHSI r • rryp, z • oo , Ha pH e. 3 noKa3aH pS!Jl HHTerpanb-
1 0 

HbiX KpHBbiX Z ( r) ypaBHeHHSI ( 3,3) 1 eooTBeTeTByiOWHX paeeMOTpeHHOMY 

eny'laiO y • 0 , p • I • 

18 

Eenn f3 > 0 , Bee peweHHSI z(r) e 2o > 2 o Jl8IOT HeKOMbie 

peweHHSI y(r) KpaeBol! 38Jl8'1H (4)-(6) JlnH ypaBHeHHSI (1) e 

- - t/0-{3> 
Yo>Yo'" 2 o TSK KBK 

I I I 
T=J3 g y(rl•z (r),.A (r l(r -r )T=-{f r -o r -0 

• 0 

I 

y '( r) ., _I_ A "1-JI 
1- f3 

0 0 0 

(r ) ( __fL o r -r ) ---r-=J3 0 ... 0 r ...., r - 0 
0 

( 3.28) 

( 3.29) 

EenH f3 ~ 0, y'(r
0

) .f. o H KpaeBaSI aaJla'la peweHHSI He HMeeT. Teope-

Ma 5. Jl0K838H8o 

llnSI ypaBHeHHSI ( 3,4) KpaeBaSI 38Jl8'18 ( 3,6)- ( 3,8) He HMeeT peweHHl!, 

eenH z 0 > I, llel!eTBHTenbHO, npaBaSI qaeTb ypaBHeHHSI nonolKHTenbHS B 

o5naeTH z > H npH z0 > I Bee pemeHHSI MOHOTOHHO B03paeT8IOT 

e yBenH'IeHHeM r 

npn 0 < z 0 < I Bee etflepnqeeKH-·eHMMeTpH'IHbie pellleHHSI ypaBHeHHSI 

( 3,4) MOHOTOHHO y5biB8IOT H nepeeeKSIOT Oeb z • 0 B TO'IKSX r •r O , npH'I~M 

z' (rol"' 0 • noBeJleHHe pellleHHl! B OKpeeTHOeTH TO'IKH ro onpeJlenSJeTCSI 

npn y >-I , T.e. npH a> 2{3 -1 • BbipaJKeaneM < r ... r 0 - 0 

I 2 I y 2 +y 
z(rl• B(r )(r -r l+- B(r )(r -rl- ( ) B (r )(r-rl+.•··• 

o o r 
0 

o o p 1 +y ( 2+yl o o 

( 3.30) 

KOTOpoe OTnHqaeTeSI OT (3,20) 3H8KOM nepe)l TpeTbHM 'lneHOM H OTeyT-

eTBHeM qneaa, ae aaBHeHmero OT B ( r 0). CpoTBeTCTBeHHO B ( r 0) > 0 BcerJla, 

HHeM 

Eenn y •- I , noBeJleane pemeliHSI oKono TO'IKH r 0 

- 1!1 
z(r) •v2 (r -r) fn 

.0 r 0- r 
r ... r

0 
-0 
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JlaeTeSJ BbipaJKe-

( 3.31) 



EcnM y < - I 

t 2 - -
2(l+yl t-y t-y 

z ( r) ~ [-
2 

] ( r 
0 
-r ) r ... r 0 - 0 

(I - y) 

( 3.32) 

TaK 'ITO npM y < - I z ' ( r l 2 
- oo nnH scex r • 

- 0 0 

CnpasennMBOCTb Bhipa>KeHHA ( 3.30) -( 3.32) nerKo nposepHeTCH npHMOil 

llO/lCT8HOBKOA B ( 3.4) • 

npH scex 3H8'19HHHX y < I H {3 > 1/2 KpaeBaH 38/lB'IB (4)-(6) llnH 

ypaBH9HH51 ( 2) HM99T CQJ9pH'19CKH-CHMM9TpH'IHble pemeHHH Y ( r) , COBll8/l8IO-

lilHe HB oTpe3K8X 0 :S r 'S.. r o c pemeHHeM 38/lB'IH KomH c H8'18nbHhiMII ycno-

BHHMH ( 4), ( _5) npll Yo < l II p8BIIbi9 peme!IHIO y( r) "' 0. B HIIT9pB8n8X 

> 'o • lleACTBHTenbiiO, /l8lK9 ecnH Y < - l , T.e. 0 <a <2 {3 - 1 , KOrlla 

z ( rl. B OKpeCTIIOCTH TO'IKH 'o !!MeeT BHI1 ( 3.32), llnH QJYIIKUHH Y ( r ) 

H8XO/li!M C y'II!!TOM ( 3.1), ( 3.5) ; 

l 
y( rl •z~rl "' [ 2(2{3-1-al0-{3) 

(1- a) 

1 

] ~ (r -r)t-a 
0 

r ... ro -0 , 
( 3.33) 

T8K 'ITO y' ( r O ) • y " ( r O ) • 0 

EcnH f3 > 0 , pemeHHH Kp8eBOA 3al1a'IH (4)-(6) 11nH ypasHeHHH (2) 

cymecTBYIOT npH y Z; -I , T.e. a ?_ 2 f3 - 1 
KOrl1a y ' ( r 

0
)• 0 • EcnH {3< 0. 

pemeHHA Kp8esoA 38118'111 HeT. TeopeMa 6 llOKaaaHa. 

B K8'19CTBe pemaeMoro B HBHOM BHI19 rrpHMepa p8CCMOTpHM Cny'18il 

y • o , T.e. a • f3 • PemeHHe yp8BHeHHH ( 3.4) Torll8 p8BHO 

z(rlal- (1- z 0 l 
Sh (r/Y-;l 

r/yp 

113 ycnOBHH z( r 0) .0 H8XOI1HM CBH3b BenH'IHH Zo H 
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'o 

( 3.34) 

zo 2 1 
rJyp ( 3.35) 

Sh <•/VP 

T8KHM o6p830M
0 

r 
0 

MOHOTOHHO ysenH'IHB89TCH OT HynSI 110 6eCKOH9'1HOCTII 

rrpll H3MeH9HHH z 
0 

B HHTeps8ne 0 < z < 
0 -

38KniO'I9HHe 

OcHOB!lhiM QJII:3H'IecKHM pe3ynbT8TOM p860Thi HBnHeTCH ycT8aosneHHe 

Toro QJ8KT8, 'ITO BKniO'Ieane B yp8BH911HSI ( 1), (2) 'lneH8 f3 (V yl
2 I y •y'IHThi

B8IOmero IIOB9pXIIOCTHbie 8QJQJ9KTbi 0 K8p11H!l8nbHbiM oGp830M paCIIlHpS!eT o6-

naCTb cymeCTBOB8HHSI peme!IHH Kp89BOH 381l8'IH B CT8TMCTM'!eCKOA TeOpHH 

Sll1p8 H B H9nHH9AHoA TeopHH nonH. 

3To CBH3aao, so-nepBhix, c TeM, 'ITO H8nM'!He naaaoro 'lneaa B ypaB

aeaHH ( 1) rrpiiBO/lHT rrpH {3 :::_1 , a> 1 K cymecTBOB811HIO HerrpepbiBIIOrO cneKTp8 

cnall8IOlliiiX npH r ... oo 9KCllOH911U118nbllbiM o6p830M pemea11it, 119B03MO>KIIblX 

np11 f3 .. o • 
Bo-BTOphiX, uenbiil pS!Il pewe1111il yp8Baealli1 ( 1) 11 ( 2), nm1 KOTO;JhiX 

np11 38/l811110M Yo y(r
0

l .o ,y'(r
0

l + 0 , ecn11 f3=0, yt:toBneTBO-

pHe·T rrpll f3 > 0 ycnoBI!SIM y ( r 
0 

l • y' ( r 0 ) .o 1 T.e. npellCT8BnHeT aenpepbiB-

Hble II 11HQJQJepeHUIIpyeMbie pemeHIIH Kp8eBOH 38/lS'IIIo np8Bbi9 '18CTII 

yp8BH91111A ( 1) II ( 2) IlpH y • 0 119 YI10BneTBOpS!IOT ycnOBII:IO nllniiliiU8, T8K 

'ITO 3118'!e!IIISI y ( r O ) • y ' \ r 
0 

)aO COOTBeTCTBYIOT lie TOnbKO TpiiBHSnbHOMy 

pemeHI!i'J y (r l = o. Mo>KHO aaneHTbCH, 'ITO ypasHe!IIISI ( 1) H ( 2) 118AAYT 

IIlllpOK09 IlpMeHe!lll9 np11 OlliiCSIIIIII C8MOCOrn8COB8!liiOrO Slll9pHOrO llQTeH

UH8n8, '18CTIIuenono6HhiX pewea11il aen11aeilaoA Teopllll nonH 11 B pHile npyr11x 

38/l8'1o 

B 38KniO'IeHII9 38MeTIIM, 'ITO 8H8norll'lllbie /lOK838HIIhiM Bhiiile TeopeMhi 

MOryT 6biTb IIOil06!lbiM >K9 o6pa30M rrony'leHbl llnH ypaB!l91111A Bll/l8 ( 1) II ( 2), 
a 

B KOTOpbiX 3H8KII Ilpll 'ln9H8X y II y IlpOTIIBOIIOnOJKHhlo 

21 



AaTop 6naronapeH E.n.~unKoBy sa rronesaoe o6cy*neaue pesynhTa-

TOB pa60Tbl H U9HHbl9 saMe"!aHHSio 

n H T e p a T y p a 

Yt. v.v.Babikov. A peculiar Thomas-Fermi equation for nucleus, Contr. 

Intern. Syrnp. Nucl. Structure, Dubna, 1968, p. 157. 

~2. B.B.Ea6HKOB. Ypaaaeaue AnSI caMocornacoaaHHoro Sinepaoro noTeauuana. 

nperrpHHT OH.HH, P4-4249, lly6aa, 1989. 

3. B.E.rnacKo, <l>.nep!OCT, .H.n. TepnerlKHA, C.<l>.lllyrnypua. Hccnenoaaaue 

qacTuuerrono6awx perneault aenuaeltaoro ypaBHeHHSI cKanSipHoro nonSI. 

~3T<l>, 2.§, No2 (8), 452-457 ( 1958). 

4. 1.L.Synge. On a certain non-linear differential equation. Proc. 

Royal Irish. Acad. A62, No. 3, 17-41 (1961). 

5. Z.Nehari. On a non-linear differential equation arising in nuclear 

physics. Proc. Royal Irish. Acad. A62, No. 9, 118-135 (1963). 

B. E.ll.~unKoB, B.n.lllupuKoB. 06 onaolt Kpaeaolt sanaqe nnSI o6hiKHOBeHHhiX 

nu¢cjlepeauuanhHbiX ypaaaenuli BToporo nopSinKa. w~ypaan Bhi"'HCnHTenh-

HOli M8T9M8THKH H M8T9M8THq9CKOli lj>H3HKH"' 1 i, N9 5, 804-818 (1984). 

PyKorruch nocTynuna a usnaTenhCKHli oTnen 

4 SIHBapSI 1969 rona. 

22 

~Cr) 

t 

0. ::::::,.. ~ - ............ ; __ ___ 

I"' 

Puc. I 

z~L_ ____________ _ 

z~l ~ 

I ~~ 
o .,..r;.'i r 

Puc.2 

23 



'1
l 

:s: 0 c.,
 

N
 

~
-

~
-


