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YPABHEHHUWE BTOPOI'O IOPAIKA
C HENIOABUKHBIMHU KPUTUYECKUMHAN
OCOBbBIMH TOYKAMUA

B Hacrosmeit pabore HaWmeHs! HEOOXOTUMBIE YCIOBHS NPHHAAICKHOCTH CHEIHAIBHOTO YpaBHEHUS
BTOPOTO HOpsAAKa K Kinaccy P-Tuma, T.e. HaliieHbl HEOOXOANMBIE YCIOBHSA OTCYTCTBUSI MOIBHXXHBIX MHOTO3HAYHBIX
0cOOBIX TOYEK B PEIICHMSIX AAHHOTO ypaBHEHHs. DTa HpoOiieMa He HOBa, OJHAKO JUIS JAaHHOTO ypaBHEHHS 3Ta
3ajaya emé He Obuta paccMorpeHa. llpermyaraemplii METOA peIIEHHMs 33Ja4d IO BBIACICHHIO YpaBHEHHH
C HETO/IBUKHBIMU KPUTUYECKUMU OCOOBIMH TOYKAMH HECKOJIBKO OTJIMYAETCS OT METOJO0B, KOTOPHIE MPUMEHSUIHCH
paHee JUId peIIeHUs Takoro poaa 3azad. Hapsay ¢ MeromoM Marnoro mapaMerpa IlenneBe B 3Toll 3aMeTke
paccMOTpeH METOJ, OCHOBAHHBIM Ha PENyKIMHM OT HEJUHEHHBIX ypaBHEHUI BTOPOro MOpsAAKa K CHUCTEME IBYX
ypaBHeHui bpro u byke. HaiinenHsle ycnoBus IpuHAUIEAKHOCTH ypaBHEHHS BTOPOTO NOpPAIKa K P-Tumy BeIMUCaHBI
B SIBHOM BHJI€, KOTOPBIE JIETKO IPOBEPSAIOTCS Ha MPaKTHKE.

Eme IlenneBe u ero yuenuku ['apuwe, ['amObe u npyrue Bbenmin 50 KaHOHUYECKUX

YpaBHEHUI BHUJA

w'' =4, (w, z)w t Ajlw, z)w' + 4, (w, z)w, 1)
rae Ay, Ay, A, — panuoHanbHbIe IpoOU 10 W U roJIOMOPQHBIE MO Z, JUIsl KOTOPBIX BBIIOJIHSINCH
HE0OXO0UMbIE yCIIOBUS MPUHAUIEKHOCTU K P-Tumy.

Pycckuit marematuk ['omy0eB [1] ympocTun W CyliecTBEHHO AOIMOJHUI PacCyKIEHUs
['amObe u IlennmeBe. Opnako moapoOHOE omMcaHWE BbICICHUS ypaBHeHWH Buga (1) ¢
HEMOJIBIKHBIMU KPUTHYECKUMHU OCOOBIMH TOYKAMM CAENAHO JIMIIb JUIs CiIy4aeB, Korja
ko3 puument A, (w, z) umen oxHy U3 BocbMu GopM:
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B Hacrosimieli paboTe jaHHas 3a7aua pelleHa B ciydae, korga Ag(w,z) = ;[: ——_1]
[IpennaraeMblii METOJ PEIIEHUS 3aJa49M [0 HAXOXKACHUIO HEOOXOAUMBIX YCIOBHH OTCYTCTBHS
MOJBM)KHBIX MHOTO3HAYHBIX OCOOBIX TOYEK B pEHICHHAX ypaBHeHHS BHIa (1) HECKOIBKO
OTIMYAETCS OT METOJIa, PEKOMEHIyeMOro B paborax [1, 2].
PaccmoTpuM ypaBHEeHHE BHUIA

(l + L_i] w' + (ﬂ,:_(::lu-' +a,(z)+ S 5 ':z'.'] w' + by(z)w? + by (z)w? +

L \ w w—1)

ba(2)w + by() + 22+ 2

I.'lll—l-

W I —

)
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Otkyna npu A = 0 Moxy4yuM ynpoIieHHOE YpaBHEHNE
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MoON

OueBuHO, 4YTO B KauecTBe M u N MOXXHO B3SATh JIniib yucio 1, r.e. M =1u N =1. B
stom ciyuae & = — . Cornacno (5) & + 8 = —2B,(z,), r.e. By(z,) = 0.

CnenaB B ypaBHeHuu (2) 3ameny w — 1 = AW u z = z, + AZ, aHaOTUYHO TMOJIYYUM, YTO
TS TIPUHAUIEKHOCTH ypaBHeHus (2) K knaccy P-tuna HeoOxoaumo, urodsr B,(z) = 0,

Wrak, B nanpHelimeM OyieM Ucciaea0BaTh YpaBHEHHUE BUIA
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JlJis OTCYTCTBUSI KPUTHUECKUX MOABUKHBIX OCOOBIX TOYEK HEOOXOIUMO, YTOOBI
—ala — f) =M, rne M — nenoe uncno. TOYHO Tak e MOIYYHM ELIE YCIOBUE
—B(f —a) = N, rue N — uenoe uuco.

U3 sTux ycnosuii umeeM B cuity (13)
a*fP=(M—-1)(N—-1)
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Ouesnano, M = 2,N = 2. Torma a” = f° = —1, oTkyma & = =i, f = =i. Ho Tak kak

a-f=Lroa=xif=+i1ea+ f=0uay(z)=0

Jns nanbpHEWIIero ucciefoBaHUs ypaBHEHHs (2) NpUMEHHM MeETOJl, OCHOBAaHHBINH Ha
PEAyKLUMH OT HEJIMHEWHBIX YPaBHEHHHM BTOpPOrO NOpsAJKa K CUCTEME ABYX ypaBHEHUM bpmo
u byke. Tak kaKk MbI UIlleM YpaBHEHHS C HEMOABMKHBIMU KPUTHUYECKUMH OCOOBIMU TOYKAMH, TO
IpU CBEJEHUHU ypaBHEHHsS K cucteme bpuo u Byke Mbl nomxkHBI TpeGoBaTh, YTOOBI pelleHUS
CHUCTeMBbl OBUIM OJHO3HAUYHBI TpU O00XO0J€ BOKPYI BCEX TOUYEK, KOTOpbIE HE SBIAIOTCA
HEMNOJIBUYKHBIMU OCOOBIMU TOYKAMHU.
Jnist aToro nepenuiieM ypaBHeHue (9) B Buze
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¥ Tojiaras Ti' — i = v, IPUJEM K CUCTEME JBYX ypaBHEHUM Bpuo u Byke
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WuTepec npeactasisioT rosoMopdHele penieHus cucremsl (16), odbnanaroiiye cBoiicTBOM
u(r) = 0,v(r) = 0Onput — 0. @an
KopHu XapakTepucTH4ecKoro ypaBHeHus s cuctemsl (16) oOyayr A, = —1, 4, = 1.

W3BectHo [3], uTo B 3TOM ciy4ae il CYLIECTBOBaHHS T'OJIOMOP(HOro peLIeHMUs,
obnanaromiero ceorictBoM (17), HCO6XOI[I/IMO YTOOBI
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VYenosue (19) 5KBUBaJIEHTHO COOTHOIIECHHIO
C,(z)— C,(z) + by(z) = 0 npu ycnoBuu i— =— ':"':3'.' WK c'—: =a,(z). (20)

Paccmotpum nomtoc w = 1. Cnenas B ypaBHeHuu (14) 3ameny
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TouHo Takxe, T.e. HCHOIB3Ys METON cBelleHUs ypaBHeHUs (21) k cucteme bpuo u byke,

MOJIYYUM, YTO JJISI OTCYTCTBUS MOJABUKHBIX KPUTUUECKUX OCOOBIX TOUEK B PEIICHUSIX YpaBHEHUS
(21), a 3HAUUT U B peUICHUIX ypaBHEHUS (2), TOMKHO BHITOIHATHCS YCIOBUE:
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KopHu xapakTepuCcTHYECKOTO YpaBHEHHs CHCTEMBI (25) paBHBI 4, = —1,.4, = Z.

N3BectHo [3], yTO B 3TOM ciy4yae Uil CYIIECTBOBAHHUS TOJIOMOP(HBIX pEIICHUN CO
cBoiictBoM (17) y cuctemsl (25) He00X0AUMO, YTOOBI UMEJIO MECTO YCIIOBHE:

"+ ay(Day — ay (2 + %b,}(:jﬂ,}— ;";EE i by (Day — by (D agay’ +
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(b:(2) +25(2) ) = ay(2)(by(2) + 2hy(2) ) (27)

Wtak, U3 BBIIECKA3aHHOTO CIEAYET

Teopema. Ecnu ypaBHeHue (2) ecTb ypaBHEHHE C HEMOJBIKHBIMU KPUTHUECKUMHU
TOYKaMH, TO JIOJDKHBI BBITIOJHATHCS CICTYIOIINE YCIOBUS:

1. B,(z)=0,B,(z) =0,a,(z) = 0;

2. by(2) = 6() - G2 = a2
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E.A. Natynchik, T.I. Shilo. Second Order Equations with Singular Points Stationary Critical

In this paper we find necessary conditions for a special second order equation for P-type, i.e. find
necessary conditions for the absence of mobile multi-valued singularities in the solutions of the equation.
This problem is not new, though for this equation this problem has not been reviewed yet. The proposed



method of solving the problem of equation selection with fixed critical singularities is somewhat different
from the methods applied earlier for solving such problems.

Along with the method of small parameter Painlevé the method based on the reduction of
nonlinear second-order system of two equations of Briot and Bouquet is presented in this article. The found
conditions for a second-order equation for P-type written explicitly, are tested in practice.
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