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O EAVMHCTBEHHOCTHU PEIIEHUS MATEMATNYECKOU
MOJIEJIN, OIINCBIBAIOIIIEN MAJIBIE KOJIEBAHUYI
CTUJITBECOBCKOMN CTPYHBI
CO COCPEJOTOYEHHBIMU MACCAMMU
Meauy Mou (Boponex, P®)

B pabore mokasbiBaeTcs € IMHCTBEHHOCTD PEIEHNsT MaTeMaTHIeCKON MO-

e
M) 5 = 5 (P05 ) ~ w4 1le0),
{u(0,) = u(t.t) =0, (1)
u(2,0) = @o(a),
| ui(a.0) = @1z,

KOTOpas BO3HUKAET IPHU OMMCAHUKM MAJIBIX BBIHYZKIEHHBIX KOJeOAHWHA CTHUII-
TBECOBCKOI CTPYHBI (PacIoIoKeHHOl BI0Ib oTpe3Ka [0; £], ¢ 3aKperieHHbIMU
KOHIaMK; @o(z) U 1(z) — HaYaIbHOE OTKJIOHEHWE OT IOJIOXKEHUS DaBHO-
BECHsl M HAYaJIbHAsE CKOPOCTb COOTBETCTBEHHO), MIOMEIEHHOH BO BHEITHIO
Cpey C JIOKAJU30BAHHBIMU OCOOEHHOCTSMU, C IPOU3BOJILHBIM PACIIPEIETIE-
HUEM MAacCC, BKJII0Yad CIydail cocpeIoTOYeHHBIX Macc. Bropas mpou3BoaHas
10 IPOCTPAHCTBEHHON IIEPpEMEHHON B IPABOA YaCTU YPaBHEHUA B (1) IOHUMA-
eTCs KaK IIPOU3BOIHAS II0 Mepe 0, KOTOpasd BKJIIYAET B cebs Bce 0COOEHHOCTH
napameTpos mogesu (M (z) — pacupenesnerne Mace, p(x) — CHJIbI HATSAKEHUST
CTPYHBI B TOUKe T; d() — JIOKAJIbHBIN KO3 PUIMEHT yIpyTrOCTH BHEIIHEH Cpe-
JIBI; TOYKKA B KOTOPBIX IPUJIOXKEHBI COCPEIOTOYEHHBIE CUJIbI BHEITHEH CHJIbI
f(z,t); B Takux Toukax &; ypaBHenue B (1) mOHUMAETCs CIEIYIOMUM 06PA30M

ME) 560 = 5 (50 (60— 6, 10,1 + F(6: )

rie Ap;(&) = (E+0) — (€ —0) — nonnerit ckadok GyHKuum ¢(x) B TOUKe &;.

Pemenne u(z, t) Mbr 6ynem uckarhb B Kiacce F GbyHKIMT HEPEPBIBHBIX 110
COBOKYIIHOCTH [EPEMEHHBIX, caMa (DYHKIUA ¥ €e MPOU3BOJHAS U MPH BCEX
(PUKCUPOBAHHBIX T UMEET HelPePhIBHbLIE IPOU3BOJIHBIE JI0 BTOPOIO IOPSIKA
10 MepeMeHHOM ¢; mpu KaxkaoMm ¢t u(x,t) abCOJITHO HempepbIBHA IO Tepe-
MeHHOl = Ha orpeske [0;/]; nepsast nmpousBogHas ul (z,t) — o-abCoOMOTHO
HeIIPePHLIBHA 110 IIEPEMEHHON T J/18 BCAKOTO (PUKCHPOBAHHOTO t.

Ypasuenue B (1) 3amano npu Beex (z,t), IpUHAIJIEKANUX JEKAPTOBO-
My TIPOM3BEJICHUIO MHOXKECTB WJ u [0; 7). TlepBoe MHOXKECTBO CTPOUTCH
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caenyromum obpazom. Ilycrs S(0) — MHOXKECTBO TOuYeK pa3pbiBa (DYHK-
muu o(x), Koropas nopoxzaaer Ha [0;¢] mepy o. Ha [0; /] BBesem meTpuky
o(z;y) = |o(z)—o(y)|. Locrarouno oueunHo, uto ([0; £], 0) HEMOTHOE METDH-
gyeckoe mpoctpancTBo. CTaHIapTHOE MONMOTHEHNE (C TOYHOCTHIO J0 U30MOP-
dbusma) mpusomuT ¥ MHOKecTBY [0; 4] , B KOTOpOM Kaxkmas touka £ € S(0)
3aMeHsIeTCs Ha TPOiiKy cobcTBeHHbIX emenToB {€ —0;&; €40}, npugyem £ —0
u & + 0 panee ObLIN IIPEIEIHLHBIMUA.

Teopema 1. Mamemamuueckas modeav (1) ne moorcem umems bosee

odrozo pewenua, onpedenenrozo na [0; €] % [0;T], 6 kaacce E.
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Bsenem kmacc NJ xonrypos Iy, ob1amaroImx cBoficTBaMM:

1) xoutyp Iy € NJ ecTb MHOXKECTBO TOUEK IPABOI MOJIYILIOCKOCTH TaKOe
9TO I JIF0O0T0 J0CcTaTouHO Masoro € > 0 mepecedenue 'y N {z = = + iy :
T > e} HEIIyCTO U ABJIACTCA IIPOCTOM KOPJAHOBOM KYCOYHO-IVIAQJIKON Ayroi C
KOHIIOM B TOUYKe b (Hauaso 9roit ayru a(e) yexkur Ha npsamoii Re z = ¢));

2) muoxkecTBO [y \ [y mpeacrasisger coboro He CBOILAINIMICA K TOUKE OT-
pe3ok [* MHUMOIT ocu;

3) cymiecTByer npsimosinHeitablii orpesok I (ocros I'y) ¢ Hauamom B ojHOM
u3 TOYeK oTpe3ka [* m KoHIOM B Touke b Takoit uro 'y ) I moxuO mpescra-
BATH B BUJE OOBLEIMHEHNs OECKOHEYHOTO CeMelcTBa IPOCTBIX 3aMKHYTBIX
KYCOYHO-TJIAJKAX KPUBBIX, ABJIAIONIMXCA TPAHUIAMYA HE HAJIETAIONUX JPYT
Ha JIPyra KOHEYHBIX 00JiacTell (3T 3aMKHYTBIE KPUBbIE MOTYT OBITH OPUEH-
TUPOBAHBI KAK B TOJIOKUTEIHHOM, TAK U B OTPUIATEHHOM HAIPABJICHUN ).

Bynem nckars Bee anamatuaeckue 8 C \ Ty dynkmun ®(z) Takue aro
OH(t)— D (t) = f(t), teTly\b, (1)

rae ®(¢t) u & (¢) cyrh HenpepbiBHbIE (DYHKIMU, KOTOPBIE SABJSIIOTCA IMpe-
nenbHbiME 3HaUeHusMU D(2) npu npubanxkenun z K Touke t € 'y \ b ciesa u
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