JANOPDY3USA NIPOUECCUHU KY3ATHUIIT MACAJIACH

XKAIU m.¢.H., mor. M.Pycramos
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AHHaTanmsi: Yoy MakoJiaJla HCCUKIUK TapKaIMIIK Ba nuddy3us mporeccu
MHCOJIM/Ia Ky3aTUIyBUYHU Kapa€HAa MPOCKIMSIHU TUKJIAIL, MacajJaHu €YMIll yCyJIura
OaruImuiaHrad. SIpHM aHUK dYerapaBui MmacajajgapjJa Ba MabiIyM HyKTajlapja
WUCCUKJIMKJIMKHUHT V3Tapuilli aHWK Oyjca, OONUIaHFUY HWCCHUKJIMK TapKaJIHIIN
HOMABbJIyM XOJ1 YU4YH UCCUKIUK TAPKAIUIIKN CUUIITaH.

Kanum cy3nap: ouggyszusa, npoexcus,o6owinaneuy wapm, uye2apasuii wapm,
UCCUKIUK —~ MAapKamuwu  meHenamacy, 6asuc, kywma macaia, 0y1akiao
unmezpayusiau, makpuoull eyum, ype koegguyenmu.

1. Hykraga KoOHUEHTpauus Y3rapMIIMHHM Ky3aTHII OopKaJu auddysus
npoueccu/a KOHUEHTPAUMSHU AHUKJIAII.
dazoa yekcu3 y3yHJIMKKa dTa TIacTUHKaIap opacuja (arap yjaap opacuaaru
Macoda S=1 6¥nca) nuddy3us npoieccu KATMHIUK YiHanmumuaa py oepcus. (S
HU). Y XolJa TMpOLECCHU IUIaCTUHKajIapra OpPTOTOHAJ >KOMJIAIraH CTEp>KeH
Oyinab kapam MyMKHH. S 1a KoHIeHTpauus t BakT Oyitmad T(x,t) dyHKuIMS
opkanu udonamancu. byrna (0 < x < 1,0 < t < t),f —dukcupnanras Hykra. Y
xoama t > Oga [0, 1] ra T(X, t)byHKIHs

92T(xt) _  92T(xt)
5y = A5 (x,pelr (1)
Tenrnamara OViH cyHamu. by epma a — muddysus koddduiueHTy.

Huddysus nporeccu kapanaeTtraH MyXUT yeTiapua Kyiuaaru nuddysus maptu
Kapasnaiu.

aT(1L,t) _ B >
p— = =alU®) -T(LY)], tE [0,7],

aT(1,t)
ox

=0, te[0,{]

by epna p - HamylaHraHjguk Kod(@GUIICHTH, 00 — HAMJIMK Ba TalllKU MYXUT
opacumaru mnporopiuss  kodpduieHTH. Tamku MyXUT  KOHIEHTpaLUSICH
OolikapyBuM Tabcup €ku Oomrkapuil aeimus. (1) Ba (2) TeHrinamanap edumra sra
Ooomumm  yayH (Oup KuiimaTim) sHa Oonuranrud T (x,0) &Eku  oxupru

T(x,t)muddy3ns XonaTH MabIyM OYIMIIM J03UM. AMMO Yyiuam acGoGmapwu
épnamuia Oy KaTTaTMKIAPHU XaMMa BaKT XaM aHHKJa0 OyiaBepMaiinu.



®apa3 kumiinuk quddysus npoueccuna Aupdy3us XOJaTHHH MYXUTHHHT
0ab3u HyKTalapuia aHuKiIam WMKoHM OYyicuH. x = X € (0,1], T(X,t) uu x =
X HyKTaga y3rapuumra kypa Ba (1) - (2) muddysus koHyHH paamuna ¢ BakTaa
mud¢y3uss XONATUHU aHUKJIam Oom Macaia (aHMKJIAHWIIM JIO3UM Macana)
xucobnanaau. Kyuungaru

T t) =y(t); t€[0,¢] (3)
udonanu 1udy3usHA YiIdaHaAUTaH KaTTaIuTrd IeHMu3.

Macana — 1. a,y, u — xkoHcranranap, y(t)dbyuaknus Ba (1) — (3) myHocabaT
opkanu T (x, E), x € [0,1]dbyHKuMs aHHUKTaHCHH.

q(x) — pynxuuap(x) € C1(0,1) 6epunran 6yacun.

Macana — 2. bupunun macaiia maptiiapuaa

Zg= [ q(x)-T(x,Ddx (4)

KaTTaldK  TomwicuH. Macama eunmu T1ypu q(x) = q;(x),i =
(1,2, ..., h,..)6a3uc Y,(0,1)pyakiusnap épnamuaa T(x,t) HH TONMII WMKOHHHH
oepamu ((4)-npoexuus €paamuzaa). Ly cababra kypa naBOatna daxat 2-macana
KapaiimMu3. X = 1 XomaTHu Kapaijiuk.

2. Ilpoexuusiau YX1matud onuil (MACHTUPUKALHIIAL).

0 < X < 11e6 dapasz kumub, (1) — (3) ndomanapuu KaHoaTaaHTUpysuu (4)
HU KyHJaru KypyuHUILITa KEITUPAMU3:

Zy = [ T(®y(®) + p(Ou®)]dt, (5)

6y epma k(t) nap ¢(t) map Y5(0, E)I[EIH OJIMHTaH XO03UpCa HOMAabiIyM
byukmusap. Yusukiam  (TEHIIamalapia) Macajajapia Ky3aTHIIl Ha3apHsCcH
texuukacu [2,3] ra kypa (K, ¢)byakimonanau mryagail rearmaimmskm, (1) — (3)
udoaanapaa Kyijaaru TeHINK OaXapuICHH.

fochX) T (x,t)dx = foz[k(t)y(t) + o(u(t)]dt (6)

(1)HuHT eunMIIapUIa KyWard alHUSITHA XOCHI KHJIaMHM3.

1t AT (x,t 02T (x,t) _
Jo Jo (D) [ ;i ) _q 60; ]dxdt =0 (7)

By epna ¢ (x, t)uxtuépuii pynkuus. ¢ € C%i (I1)



= {([0,x]-[0,£]) u ([% 1] - [0, Z])}.

(6) — udonmanu (7) ra xymamu3 Ba (2), (3) HEM XxucoOra ojraH XoOJjB
Oynaknad wHTerpaiaiMu3. Xocui 0ynaran udoaa Kyduaaran KypUHHAIITA KETaIu.

Zg= [ q(x) - T(x,Ddx = [ K(t)- T dx + [, p(O)u(t) dt -

Faa 1 Fap(0,t)
Jo 7~ Dau(®)dt — [ (x,0) - T(x,0)dx —a [ ——T(0,t)dt —

F oo, 1 2 1 (F[0
afy P52+ 500 0) TA,0d + [ 90 T(oBdx = [ [ [52+

T (x, t)dxdt (8)

2% _
dx

(8) raT(x,t)ommumarun kodhUICHTIApUHA TeHTHaimmu3. Hatmkana
@(x,t) yuyH Ky#gara CucTeMa XOCHJI OY1aIm.

dp(x,t) 2p(xt)
ot ta 0x2

=0 (x,t) € 11(9)

@(x,0) =0, (10);

@(x,t) =0,x €[0,1] (11)

0p(0,t) _ -
—=0,t€[0,¢], (12)

aa

ol1,t] + 2289 = k1), t € [0,2], (13)

da

Mynnait kumub @ (x, t) yays (9)-(13) uerapasuii Mmacana xocua 0ynaaun. basu
K(t) ra y eunmra sra 6ysacun. Y xomnna (8) udona Kylaaru KypUHHUIITHE OJaIIH:

0= fOFu(t) : [(p(t) - ‘L—“<p(1, t)] dx

by epnman Kkyimarm xynocara kenamus: (6) udomanu (1)-(3) naphHm
KaHOATIaHTUPYBYHN (GyHKImsUTapaaru ndoaacu uxtuépuii u(t) yuyH

p(&) = p(L,t) (14)

TCHIJIMKHUHT 6a)I(apI/IJ'H/IIHI/I cTapJju.

Teopema: (14) rernuknau (1)-(3)Hu KaHOATIIAHTUPYBYH UDOTACH YPUHIU OYIUTITH
yuyH (9)-(13) cuctema eurmMra sra OYJIHIIHN 3apyp.

3.Xuco0J1a11I ACNEeKTH.



(9)-(15) macamanm ewamus. (1) — (2) cucrema eunmmu T (x,t)M € Lra
Kapalnuwy skaHu MabiayM OyncuH. L — Y, (II) marm umsuxnmu tymnam. u(t) -
OomkapyB (QyHKIusAcH MabiayM OyiacuH. baw3m 6up ¢@(t)Ba K(t) Mabaym
byaknusutapau  onavnuk. Ymap (9) — (11), (14), (15) derapaBuii maptiaHu
TaKprOaH KaHOATIAHTUPCUH. Y X0Ja Kyiaaru gpapkiap MaBxyz OVICHH.

3J0) 0%
— ta— = el
3t +a T2 7(x,t), (x,t)

(f)(x, 0) = To(X), X € [0'1]
<p(x, f) = 1(x), x € [0,t],

d¢(0, ¢
90,0 _ )
ox

aa do(L,t)
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7LD +——

te o],

— K@) =tD@), te]o,t]

By xypunnmmaru @(x,t), K(t)mapma (16) dopmynanga (8)ra xypa Kyiimarm
Xartora sra Oynaau.
R(@,K,T) = [ [1(x, t)dxdt + fotro(x)dt+ fotrl(t)dt+ fotf(l)(t) 4
[i=o®dt  (18)

[yHnait Kumu6 (6) hopMyia aHUKIMTHEA OIIHpHIN @, KapHn TaHmam Xucodura

R ((,b, K )KaTTaIII/IKJIapHI/I MUHHUMAJUJIALITUPHULLL JIO3UM.

by 0axoHn MuHMMamiamrTupumiHu amanuit yecymu L =Y, (II)a M-II na
y3IyKcu3 PyHKIUsIap TYIUIaMu OYIICHH. Yap y3IyKCHU3.

T (%, t)
0x

,t €]0,t]

xocwnara ora OymuO, (19) wm kanoarnmantupcuH. byHma q; > Oorupnuk
kodpdunentu. Yaaa (18) xaro Kyiumarura TeHr 0yiaau

R(p,K)=C\] (20)

6y pynkuusanapau @, K 6yitnga murnMannamrapum (20) Hi

n n
R=) K®a, §=) ¢y
i=1 j=1



ne6 muHumamamtupamus. byHna K, (t)Ba  @,(x,t)nap Oepwiran 0asuc
byxuumsutap. SAvau K,(t)Ba ¢@,(x,t)nmap ymymuamran kynxamiap. (18) Hu
MUHAMAJUTAIITAPUAI MAacallaCHHU XaKWKUH Y3rapyBuM «;, f;HU m + ndyHKIus
IKCTPEMyMHU OWJIaH aIMAlITUPAMU3.

mln] (6(1, az, Az, ..., Ay, :81' .82' :83' '.Bml)

by wMacamamnm m =n,a; = f;xon1 yuyyH edamu3. (9)HM eunmwHra
y3rapyBUMIApHU aXpaTHO Kyhaaru QyHKIUSIApHA KYpaMu3.
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