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Bamaga 1 (1 6aax)
Hsist 3amasHHbIX GYHKIUN @ 1 -
a) MOCTPOUTH T'PaPuKn GYHKIUH ¢ 1 1;
6) BBIUHUC/IUTL CBEPTKY © * ¢ QYHKINUHA ¢ 1 1;
B) MOCTPOUTH I'PadUK CBEPTKU  * 1.
Dyukus ¢ 3amana GopMyson, rpaduk GYHKIMN 1) — JOMaHasl, COenuHsiortas Touku A(xy, i),
B(za, ys), C(x3, y3), D(x4, ys) (BHE OTpeska [y, x4] GyHKIMS paBHA HYIIO).

Bap.| o(z) A B C | D | Bap| o(=) A B c | D
1] rectz | (=2,1) [(=1,-1)|(1,—-1)| (2,1) 16| —rectz | (—2,0) | (=1,2) | (1,2) | (2,0)
2 rectg (=2,1) | (0,=1) |(1,=1)| (3,1) 17 —rectg (=2,0) | (0,2) | (1,2) | (3,0)
3| rectz | (=2,0) | (=1,2) | (1,2) | (2,0) 18| —rectz |(—2,-2)| (=1,0) | (1,0) | (2,2)
4 rectg (=2,0) | (0,2) | (1,2) | (3,0) 19| —rectz | (=2,2) | (=1,0) | (1,0) |(2,—2)
5| rectz |(=2,-2)| (=1,0) | (1,0) | (2,2) 20| —rectz | (0,0) | (1,-2) [(3,—2)| (4,0)
6| recte | (=2,2) | (-1,0) | (L0) [(2-2)| | 21| —rects | (=2,1) |(~1,—1)|(1,~1)| (2,1)
7| rectz | (0,0) | (1,—2) [(3,=2)| (4,0) 22| —rectz | (0,2) | (2,0) | (3,0) | (5,2)
8| rects | (=2,1) [(~L-1)|(1,-1)| (2,1) 23| —rectz | (0,—1) | (1,1) | (3,1) [(4,—1)
9| rectz | (0,2) | (2,0) | (3,0) | (5,2) 24| —recty | (0.2) | (20) | (3,0) | (5.2)
10| rectz | (0,—1)| (1,1) | (3,1) |(4,-1)| | 25 —rect% 0,-1) | (1,1) | (3,1) |(4,—1)
11| rects | (0,2) | (20) | (3,0) ] (5.2) 26 |—rect(z—1)| (=2,1) |(=1,-1)[(1,—1)| (2,1)
12| rectT | (0,-1) | (L) | (1) |4-D)| | 27| —recte | (=2,1) |(-1,-1)|(L,-1)| (2,1)
13 |rect(z—1)| (=2,1) |(=1,=1)[(1,=1)| (2,1) 28| —rects | (~2.1) | (0,-1) |(1,-1)| (3.1)
14 |rect(z—1)| (=2,1) |(=1,—1)[(1,—1)| (2,1) 29| —rectz | (=2,1) |(=1,-1)[(1,—1)| (2,1)
15| rectz | (=2,1) | (0,—1) [(1,=1)| (3,1) 30 —rectg (=2,1) | (0,—1) |(1,=1)| (3,1)
Mpumenanue.

1, ol < 3;
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Bamaua 2 (1 6aan)

Onpenenute Tun nuddepeHIInAILHOTO YPABHEHNS, IPUBEINTE €r0 K KAHOHUYIECKOMY BUIY, 3aIld-
ITe o0IIee peleHre, HaiiouTe perrerune 3amadn Korm.

1. gy — 22 Ugy + 22 Uyy — Uy = 0; u(0,y) = y?, u.(0,y) = y.

2. Uy + 2(8in2)ugy + (sin? 2)uy, + (cosz)uy = 0; w(0,y) = y?, u.(0,9) = v°.
3
3. Yyt gy + 20 gy + uyy — %uy =0; u(x,1)= %, uy(x,1) = 2.

4y 2y

4 4y oo + 21—y Yoy — gy — 75 v

uy =0; u(z,1) =2z, uy(z,1) =0.

1\2
5. Y2 Upy — 2y Ugy + Uyy — Uy = 0;  u(z,1) = (x + 5) , Uy(x,1) =0.
6. Uy — 2(cOS T)Ugy — (3 +sin? z)uyy + (sinx)u, = 0;  u(0,y) =0, uy(0,y) = y*.
2
T Y2 Upy — 29 Ugy + Uyy + Uy — Quy =0; u(x,1)=2% uy(z,1)=2z.

8. Uyy — 2(Sin)Ugy — (cos® X)uyy — uy + (sinz — cosz — L)uy, = 0;  u(0,y) = 3y, u,(0,y) = 5.
9. Uyy + 2(8In2)ugy + (sin? 2)uy, — uy — (sinz — cosx)uy = 0;  u(0,y) = y?, u.(0,y) = y.

10. gy + 2(co8 T)ugy — (sin? x)uy, — (sinz)u, = 0;  u(0,y) = y?, u,(0,y) = 1.

11. uyy + 222 Ugy + x? Uyy + Uy + (22 + 2z)uy, =0; u(0,y) = y?, uz(0,y) = y.

12, 4% ugy — Yuyy +20% up + (L +yHuy, = 0;  u(z,1) = 22, uy(z,1) = 0.

13. 99 Uy — Y uyy + 18y5 uy + (2 — 6y3)uy, = 0;  u(z,1) =0, uy(x,1) = .
2
14. Uz, — 2(sin)ugy — (cos® 2)uyy — 2uy + (2sinz + 2 — cosx)uy = 0; u(0,y) = %, uz(0,y) = 1.

15, —Z Uz + 423 uyy + (1 — 422)u, + 823wy, = 0; u(l,y) =y, uz(1,y) = 3.

1
16. Y% gy — 2y Ugy + Uyy — guy =0; u(z,1) =2, uy(z,1) =22

17. uyy — 2(Sin @) ugy — (cos® 2)uyy + 2uy — (24 cosx + 2sinz)uy, = 0; u(0,y) = 2y, u,(0,y) = 1.
18. uyy + 202 gy + 2t uyy + 20u, = 0; u(0,y) =y, ul(0,y) = y2.

19. uyy + 222 ugy + 2 uyy — up + (22 — 2%)uy, = 0; u(0,y) =siny, u,(0,y) = y.

20. Y2 Ugy + 2y Uy + Uyy + (1 — Y)uz —uy = 0;  u(z,0) = 22, uy(z,0) = .

21, —2 Uz + 92° uyy + (2 — 623)uy + 182° uy = 0; u(l,y) =0, uz(1,y) = y.

22, Y2 Upy + 2y Uy + Uyy + (1 + y)uz +uy =0;  u(z,0) = —2, uy(z,0) = sinz.

23. Ugy — 2(8in2)ugy — (cos? T)uyy + uy + (1 — cosx — sinz)u, = 0; u(0,y) =y, uz(0,y) = 0.
24. Y2 gy + 2y Uy + Uyy + Uy = 0; u(z,0) = 23, uy(z,0) = —x.

25. (sin? y)ugy + 2(coS Y)uzy — Uy — (siny)uy = 0;  u(w,0) = 22, u,(x,0) = 1.

26. Ugy — 2T Ugy + T2 Uuyy — ugp + (2 — Duy = 0; u(0,y) =y, uy(0,y) = y2.

27. (3 +sin? y)uge — 2(co8 Y)uzy — Uyy + (siny)uy = 0;  u(x,0) = x, uy(z,0) = 22.

28. 9Y° Uzy — YUy + 6y° up + (2 + 20%)uy, = 0;  u(z,1) = 22, uy(x,1) = 0.

29. (cos? y)uge — 2(sin Y)Uzy — Uyy + (1 — cosy + siny)u, +uy =0; u(z,0) = x2, uy(z,0) = 0.
30. —xuyy +4x8 uyy + (1 + 2H)uy + 223wy, = 0; u(l,y) =92, uy(1,y) = 0.
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Bamaga 3 (2 6aasa)

Pemnrn KPa€eBYIO 3a0a49y OJId YPaBHECHNA Jlammaca B IPAMOYTOJIBHUKE.

Au=0, O<z<a 0<y<b Au=0, O<z<a 0<y<b
_y=b b _y@2b—y) _
1. u‘x:O 8D Uy T=a O’ 2. u$|x:0 o 453 ) {r—a RS
, 1 . nx ‘ i OmXT ,‘ 3 drx 1 3mx
u —sin—, u = sin —. = —— CoS = —Cos —
Yly=0 2 2a’ 'v=b 2a Yyly=o 2a 20 7 Ylv=b 2q 2a
(Au=0, 0<z<a 0<y<b; Au=0, 0<z<a, 0<y<ib
- y_b . / y_b / .
3. ‘x:O 8b ’ |x—a 0’ 4. I‘x:O = 2—b7 $|x:a = O’
, 2 . 2mx T | =1, u_ =cosE
| Uylymo =~ S0, ul = sin—. ul, g =1, ul,_, =cos—.
(Au=0, 0<z<a, 0<y<b; Au=0, 0<z<a 0<y<b
_y= b / — - / _ y<y — 2b> / .
5. u‘:sz - 2b ’ mlz:a - O’ 6. Uy =0 642 ’ x‘x:a - 07
.o omx _ Tz B T o, 3 3mx
\ u‘yzo = —sin——, u‘y:b =sin . u’y:[} =08, Uy, _, = —cos—
(Au=0, 0<z<a, 0<y<b Au=0, O<z<a 0<y<b
y(y — 2b) . s Y 1 ™.
7. ‘9620 =" |I:a =0; 8. u|w:0 = — oS 5 $|ra 5% cos 5
. 2mx 1w , x(xr — 2a)
\ u‘yzo = —sin — uy|y:b = asm o yly=o YPEEE }y:b = 0.
(Au=0, 0<z<a, 0<y<b; Au=0, O<z<a 0<y<b
! _ ! Ty =1; u‘ ——cos@ U —cos@'
9. { Wl,y= TS ul,, =1 10. =0 op’ le=a T T gy
/ o r—a / _ / _ r—a _
L uy‘yzo T 16a2’ ul/‘y:b = 0. Uy y=0 942’ ’y:b 0.
(Au=0, 0<z<a, 0<y<b Au=0, 0<z<a 0<y<b
u‘ = —lsinﬂ—y u" iS,ilr17T—y' u‘ — _sin¥ 2sir127T—y'
11. v=0 p " p Fla=a gty 12, a=0 b'oTle=a b’
~ 2(2a — ) _0 _ z(x — 2a) _0
\ u‘y:O 1a2 u}y:b =Y ‘y:O ~ T 3942 ‘y:b =Y
(Au=0, 0O<z<a, 0<y<b Au=0, 0<z<a 0<y<b
u 1 sin & o | = isin?ﬂr—y' u‘ — _gin¥ u| = sin&r—y'
13. Tlz=0 2b Qb’ Tlr=a 2b 2b ! 14. =0 2b’ T=a 20 )
x(2a —x) _r—a _
L u‘yzo - 4a2 uy‘y:b =0. u‘y=0 20 = Yly=b 0.
(Au=0, O<z<a, 0<y<b; Au=0, O<z<a, 0<y<b
b—y y(y —20)
_ / _ ) / _ _ )
15. u|$:0_0’ uz|z:a_ 16b2’ 16. uI‘x:O_O’ u’:c:a_ 442 )
,} 3 <in 3mx u} sin TE , 1 Tr 3 3rx
u =——s¢in—, _ =sin—. U =——cos—, u,| , =—Cos—
\Yly=0 2a 2a y=b 2a Yly=0 2a 20 Y'v=b 2q 2a
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(Au=0, 0<z<a, 0<y<b; Au=0, O<z<a 0<y<b
b_y ! / b_y.
17. u‘x:O - O’ u’x:a - 8b ) 18. ux‘x:O - 0’ uﬂﬁ‘x:a - 202 )

, R S T B 2rx _q
\uy’yzo— _ESHlT, Uy:b—Slrl?. u‘yzo_ —COST7 u}y:b_ .
(Au=0, O<z<a O0<y<b; Au=0, 0<z<a, 0<y<b;

b—y : , y(2b — y)
— ! — . — — LN Y.
19. u‘xzo = O, UZ. r—a —2b2 3 20. ux‘xzo — 07 uz|x:a - 64y8 )

u‘ —SlnE u| —sin?ﬂ—jj =1 ! = 1 ™
\ =0 2@7 y=b 2a ' u‘y—O ’ uy‘y:b ECOSF
(Au=0, 0<z<a, 0<y<b Au=0, O0<z<a 0<y<b

y(2b —y) _ o 1 7y
21. U,y =0, ul,_, 205 22. { .= COSSpr UYzle—a = 55 S 5p0
. 2z, 2 . 2mx , z(2a — x)
\ u‘yzo = —sin T’ Uyl = asm— uy|y 0= 0, ‘y:b = 3902
(Au=0, 0<z<a, 0<y<; Au=0, 0<z<a 0<y<b;
o= 2o W =1, L = —cos oYy .
23,  Yalomo T T T Yema T 24, ¢ Ya—o COSop 7 Uama = OB 50

, B , _a—x , B a—=x
\ uy’y_l) 0’ Uy y=b 16a2 uy’y_ﬂ O’ u‘y:b 20
(Au=0, 0<z<a, 0<y<b Au=0, O<z<a 0<y<b
) ——§sin37r—y | —lsinﬂ—y' ! _ v =0;

25. Tlg=0 b b’ Tlg=a b b’ 26. uﬂU‘x:O - ﬁ’ u‘x:a -

0 ~ z(z — 2a) , 3 3rx 1 T
| u’y:(] ) u‘y:b 102 Uy|y:0 = %COS %, Uy y=b % COS %
(Au=0, 0<z<a, 0<y<b Au=0, O<z<a 0<y<b

b? _y2 ’ y(b_y> /

27. u‘x:O - 8b2 ) u‘x:a - 07 28. uI}gy:O - 2—b2’ ul"x:a - O’

/ _2 .7 _ g 27 ul =1, ul_, = cos —
uy‘yzo = aSll’l 77 u‘y:b = Sln T y=0 = y=b a .
(Au=0, 0O<z<a, 0<y<b; Au=0, 0<z<a, 0<y<b;

Lo Ty y(y — )
/ _ _ = . _ / — 0
29. Uy =0 1’ u!m—a b cos b’ 30. u;‘a;:o - T’ uﬂ?’m:a - 0’

, - 2> —a® _ 0 B 2mx B T

\ Uyl,—g oz “ly=b . u‘yzo = COS — u‘y:b = cos —
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Bamaga 4 (2 6aasa)

Oyuknus [ mpencrasisger coboil toManyto, coenunsonryio Touku A, B, C', D, E, F. Jleee Touku

A u mpasee Touku F' oHa paBHa Hymo. Pyakuus g samana dopmynoit: g(x)

rect x. Hanru:

a) mpeobpasoBanue Pypre GyHKIMu f, ncmonas3ys npeodpasoBanus Pypre cTaHTAPTHBIX (YHK-

it rect x uw A(x), a Takxke cBolicTBa npeobpaszoBanus Pypoe;

6) npeobpaszoBanue Pypbe cBepTKU [ * g.
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IIpumevanue 1.

. oW
sinc? =
2

FAJ(w) =

9

w
2

sinc —:

Flrect](w)

IIpumevarnue 2.

sin x
o

2l); Al) = (1=l (1 —|a)); sinca

1
2

rectxz = 77(



