JLA. BV3HEIOB

CBOPHHK
3AJIAHHM
I10 BEICIIE
MATEMATHKE

TUIOBLIE |
PACYETE]

PexomesnioBaHO I‘ocynapcrsénmu KOMATETOM
Poccaiicxoit Peepanas mo BrICIueMy 06paioBanuio

B Ka%ecTBe y9e6HOro mocobus /s CryARTOn % Kysuenos JI. A. N
BHRICIIEX y4eOHRIX 3ape/eauil, i
o i e g SO AR, 7 K89 CHopnux 3afauuii 10 BHICIUEH MaTeMaTHke (THOOBBHIE pac

yerni): Yueb. mocobue mis BTY30B.— 2-¢ M3A., gom.— M.:
Buicm. mx., 1994.— 206 c.: m.

ISBN 5-06-002666-3

\ Iocobme copepxBT HENEBHAY2IbERE 3a0annd (N0 31 BApEAHTY B KaXA0Hk
[ 3ajja%€) VIS CTYNEHTOB MO KYPCYy BHICINeH MATEMATHKE H NPENHAIHAYEHO IUIL

i obecneuenns camMocToSTeNLHOM paboTh Mo ocsoenHIo kypea. Kaxmoe 3ananue
@ | COAEPEHET TEOPETHYECKHE BOMPOCH], TEOPETHYECKHE YNPAXHEHHS B PacieTHYIO

| 44CTB. j y

} Bropoe mamamme (1-¢ — 1983 r.) momonHeHO pasfenoM, MOCBSIICHHBIM

ypaBHeHHAM MAaTEMATHYECKON QE3IEKH.

Mocksa ' 1602010000 — 101
«Buicmias mxona» 1994 : proeees BBK 22.11

————— 03
001 (01) — %4 517



YIK 517

Bicmag MaTeMaTHRA . Oupe i ee iy i RHTOI Divt Mo TO M uo0KMo yrasauug
| Ron!‘pom_.}me SAUAHEA IUIA OAMOOTONTAM IO pado™ oTynenrTon
BCex cnempasHocTelt, Tamok, TIH M. OM. Kupoma, [068.- 40 o.

UOOMTOM:A.A.HYWIHH
T'.A.HExousckan
B.1.Poxxopa

Pelienseny Ao, ,R.p.~14 .H. 9.H.lonckpedro

MeTomrueckne YKasaHuA paceMoTpeHM u PeroMenLoBaHN

MOTOIHMYECKEM CeMEHADM xajenpy mwoneft MareMaTmky-I
4 ceHradps 1987 r.

Sas. xapempott
' % K.Il. Apegsen %

I-7. BavMQIMTE ONpeNeNeHHWE mHTerpal.
6-10. BTHONHTH DUOmANS (ET'YPH,OrDAHHYHHO!N YKASAHHEME JHMHEMZ.
II-I3. BNYMCIMTE IIFMHY IyI'H KpEEBOH., B
I4. BUIHCJHMTE 00B@M TS ,0rDAHHISHHOIO YKa3aHHEME NOBEPXHOCTAMM .
IS. BuMCaNTE OOBEeM TeA,00pas0BEHHOTO BPANSHHEM WIOCKOH durypa,
OrpaHEvYeHHO! yRasaHHwME JHHEAME.B Bapmaitax I-I5 oCh BpaleHHs
Ox ,p papuanTax 16-30 OCh BDAIEHES Oy . )
I16-17. BuYMCHMTE HOCOOCTEOHHNE MHTEIDANH HIE VOTAHOEATSH WX pacxo-
IMdO0Th .
18. BapEaHTd I-I0. BiuMCIHTE ORIy, ¢ KOTOPOY BOnA IABAT HA LIOTEHY,
— En. ———  CeYelus KoTopo# meeeT fopMy pamEOCO%-
Hoft Tpaneuun.[I0THOCTE BOIH
P =1000 Krfui?
YOKOPEHU® OBOGONHOTO NANEHHA $=704, ¢
JIapuesme Ha DayCHHe 2O pasno!ogx,

BapuanTy II-20. OupenesmTh PadoTy ( B IKOYIAX ) »COBepIASMYD
OpA MONHEMO CNYTHUKA C NOBEPXHOCTE SeMIE HE BHCOTY /H war,
Macca omyrsEka pamsa /7r. , pamtyc Sewan K= 6380 «u. Yorope-
HEe CBOGONHOTO NaNeHHE:A 9 ¥ NOBEPXHOCTE SeMJIHE NOXOXHTH
pasim 10 m/c2,

BapmanTu 2I-30. [wmiup HanoiHeHd rasod moi amocHepHsM mas-

f-_ﬁ,,_h.- Jeunen 103,3 wlla.Cumras ras
f 17 : HISALEHEM , CIPENEeJETh DPAadoTy ( B
9R.,. 4+ — Lk:“%_ wym) op& H30TO[METYCCKOM CXa~
o Iy “/ THE rasa MopmHeM ,lepedec TH MM Os
}. L) BHYTDE LIANEHApa HA ~. Ypap-
Eokpas, oam HEHRE 00CTOMHUs rasa p V= const,

rie p - gasaenme, \/ - odweM.




0 S EapaanT I

s 2 i
3 o - 1 :
1, 1(;} +S5x+6)Cos 2xelx = 9 - feosy-£sing a 16026
------- et g, Enix-1)
an : X =
2, j N, dx =3,5
e+f
farcte 2
3 {__afi__ = 0,5729
’ i Sintx (1~ cosac) ’
i 4
arctgld
4 dx

|, (tgxrs)snix =0,0539

"
]
519 sin®x dx = 355 = 13,9557 -

/
7 :
¢/1-x - Vizx+1 ¢ S
6, I =S =0,1006
A (n@xuhy[““;__x}(sxu)_’ dx = 73’ o % :

{6 . i
1. S,/' 956-x* dx = 647 = 301,0619
o ¥ a

g:‘{x-_zf' : x-iﬂ'@’ﬁ x=2 (x22).
y=9zx-3. . 5=8. o ymelTsi,  S-g7i8y
2= 439, §=brx, e
- t:g(sen.. S=76528. | cheff? {=2,2939
2= 5(¢-5mE), O<Ees p:.je A
L.
J: 5({"5‘,5{).. Zrza {‘P‘_ i Zﬁfﬁ?ﬂf‘ _
x" ‘__' - -
a =0 3 gz ‘e Sx-6, |
224,20 V=2 g0 V=010
—r-—; 1,918y ,,} - as45;6=6,6,
_L etk A o8 53;:“”,»1':1 - 8. $=30. P= !3,7‘/0?
-4 :

p———

2 Papmaut 2 ey T
1. I(—’C ‘r’)FaijO’x— (5(056-5.»5):0‘.;};,;5/
-z
(x*+ )z . ey e ]
8. J’(xhaxfa i el
("
18 Cosxc ¢l i
3 | tosxelx g, _#y_
J‘, 92 +cosx 2 (1-375)=03616
Yy
2clyae + 4
4 [ (sn v cos)t 9% = 0,8863
arecos ( Yu77) -
5y |
5. I?.Smx cos'x dx = /3 =7,9635
)
17
-V +27x
&] s .——.Jx 66:'31 17,7261
1
f &
7 S_x‘_w- xidx = % - 01963
0 4
i Y=x/9-x1, y=0. XV Cost,  Y=2(Yy22).
L ocxed.  s=3 D geaset  Se i
TR e i A A {'f g_icf'.@_f) fexeg
: S5=7570% 2 s
SR dab M
3¢ -3{20ut <G 2E), Y, ke
i y 3(2‘1.:1«-'!\.)(2&} f"'ze
il R {“4’3 ‘T sYef . {’ 19,9955 |
%4 z=a+4y*, 22-xt-y=0
&L 15 |
: [f_' 3,7¥r5 21:::?:‘*\?30 Lf fq 05-3?. :
%6§%:&69‘% 'f‘%j;ﬁ‘%@‘; s 2?‘43- €73, v
b E L =10 .
1 £ ‘h g pacxegeres. | i ?0:12'&'49"




0 RapmauT 3

1 ((x*+ Yx+3)cosxo/x= Y-2scnt -2¢0st = 1,236y

i+x*>
20a2xcte2 a/
a
3 5- St 4+ coc ) = /‘2083
v‘,& T iard
alccos(l/{"') A C .
p 3+ Zlgx dx=__{/_+g7y____3"o77

2sintx + 3costx-of /g

T
& ' .
Schx eosxox = 0,19#3

n
Y —— | Q)

b /
r /iffxfz ,ﬂ/‘,’{' = 4/
6. ) (x+9)x T
-1%7s
"~ .—ﬂ::/ = 002&.}
o )@sex¥)n " "
o —
g y=t-xt = §lé-sint) O<x BT
= 4 r o [} 2: 7 2 P o
LAV 5= 5. d=v(r-cestl,  c_57 1397
J=x -£%. _ g2v0429) S '
, 7=yF Cosy, (02¥<%h4) Y= //T,—c_z'+azc5mx
0. y-eny C=n@g9/ss 1 e O ..
, V=GR ez 75 . 5 0,978
X = 4(Gst +E5int), 7 ef ®
=
12. Y=Y(sint ~{cost), , /3. P g-‘ .
0st<g. =8. -fePe ¥ /=9 4052
n S s
- %‘-2"#, ) ‘}'35:»1 Osx < T
g0, 723 Vea26,1997 | I 239 475y
oo ) - 7 -
6 (O X dx = ¢ ’f‘("”"" l/ﬁ P
g 2 : l _’). .X""‘/ pucw’urtl l : ﬁ=3,0. P':,;q'{ﬂy
- = L I s "ot | RO

Cm—y

., -

ot

(x+z)'mijolx =,é(6 -S$n6)

~
l‘\_—-\o

DHAHT 4

=0,.9657

»

*»

O S
AR
+ |
<

= 8-2602 = 0,137

T
[ tosaxcalx
3 J (1-cosxpP = 7,3
Bas d. 1L
Laiciy &
atct

%‘!x -5 4
[-Scnx + ¥Gostx

BN
:.Iﬂ_—-\

e N7 Z
X = 96p2 -5 =0,9936

—-00 ‘0

£ }(se.n,‘{-‘— --,‘%‘.,x = g 2YS5Y
o
5 , -
S "N
) Vax-2¢ 7 >
6
ER
7 (I————T-A dx 5, = 00786
29+ )™
¢ Y= sinxas'x, Y=o X163, x:=9 (x234)
C 0co < C =m3232 9. .93 A -
) 2 o =8,3555 < ALV e, b-‘-’,bﬂé",
Z=¥sch,3¢ g g <
’ov 4 = ”.‘—. 2
Z=9 (2> 2) ‘S:Q 9567 7. N Axﬁ." /_/AM-.<
VS sx¢<)8 . 1T =202/
2=(€%2)5int +9¢0osT, 5% '
12, Y=(~tYeort eatsint . ;5 P35
VWAV ~d V3 G _ -
Ol <7 £=10,335% -Feveq . {£=78 125582
v w2 =2
A = - 8
o Tl |, d=Imx, X=0(x20)
. 19. L. 53550
: Z=12 V=25,3982 o V=59,2126
=7 -
dx 1 A=54, P=-R 7.
73 (.,- G ~ 52582 |7 [ Cnocalac =-4 8 4oz e=Lt.

7S A
n=3¢ p<sgg.r0*

M

7

k




BapHaHT 5

1?)( T 4 IRJCOAX AN = F 4+ Cot Y~ Sin & = 7,46
T I
o | SELEE yx = 5 s03g
4 ) 2 *+950nx ’ ’
i
7
3 dx = 0,7667

2 .
[ cosx-dinx
) (1 + scnaxi?
[4]

A:;.’--fnlll.l
KLETFS)
+ g éni  z,
£ ( 7gs<n’x+2cas‘xdx = 35 * /3=10667
J()
_’TY
8
5 { cos T dx = 13,7¢v5
o
=3

dx

=6,2(€-1)=03v37

I's

6, J ¥ S+
06 (5+x)/35-x1
V54

,j: y-xt, b=0,

5 A=0, K=o, S=1,9732

2= gcost,
9. ‘y=6$c'nf.

¥=3 (¥23)
S=7%3702

0¥

L T=dcesy, g:-fnaux, B
Y z2aZsin¥. S=08859 |\ oex<Ty  fzg 5993
A= /0[’0432{, 0Lt /0=5€ 2%‘ N
4. Y=105n"C, 73 ' !
=15 Fepe L  [L-281,7943
;Zt.’l Ly_’. " _Z_l: / = 5;,.,',1'
vy 1679 g ~ b J
L =L d NSl 2l o 7 #=0) x=/zl V= 71,8508
ey, 4. V=9790 ¢ . =
s (%o a-57, £=4,0;
iéj “dlx ,’,T...a’x = 3 R
L > pAcRogar A {7 T 4o te P=54% 107

y  mm————

] papaani ©
1 J((zx%zu.v)mg“dx = 37976
4
Ty
_£05x+3$¢'nx
-2'S (.QSL'n.‘{‘-Sfas"{,p olx =-0,9¢yy
J ‘
Rarwc iyl o
5.| ctiam =t t% =033
Rarcege
a’:uvs /3 L,
TIX +£
‘/' J Sinixegcostmsy "X T-0,25(En2+VE5) = -/, 289
0 . .
[
5. J 2 scnxdax = 109, 9557
-~
)
A N rouraly .
&
]
7 rmd’x 0,2165
J{ a¥ Tn
g g:x' y-xt, X=4[(t-s5int), x3(04xc R, ¥z 3)
N ’ _
Y=0 (0sxcg), S=3,1976 |” §=8U-cost), g § 196,
10, L= 3in3¥ y=e"+6
= 0,785 Tk BAYTE . P
v EnVELXKGVIS . £=7097%
x=@ (cost v 3ent], oetin 3¥y, s
' = o< p<
12 é]: gt'f"vtl‘—si,_r,__/{ . 73. /0 ‘32 ! 3
AL 2L = 5,965
x”“(yl=.9 (&;0) x:jy#oz
221 N »
. = 20 15. .
2 V=18 T4, g2t Y=197477
76 (xi’/x =f 905 1‘7}"’4— 1,8382 g 5780 =45
. +yx+! I, 1« : ex / x 5 . . ési’o:
£ 5 RS P=576.10"
"9




T BapuaHT 8

1. \(Box* +76x +17)CosYax dx = 5,1975.

' . BapmaHuTt 7
rd
1 5(91 +ﬂx+/{)ws3xo/x ='2(?'+4)=-8 2832
o
- //1
8x~arctysx
’»]ﬂ “'WD/X‘ na - /,,_05383
Laxcty 7/
Nl
3, J j(‘nx(f-_g":hx) —T71TEL LS = 71,9055
iy
9o
& "*ﬁi—"—’r =‘.5}.,*'7__”‘44=., 29259
Lo N XX +5Cos AR [Aiadadiad
azcs‘h(//n)
2
( ? Scn'x cosacdax = 15, 70
"/1. o
VH»Z
: SP T = 4783
]
A Ve xe
4 $ mz = 0,0779
?
Y= CosX S¢ ,‘_ Y = PSR, > BRSSP ~o i P 3
'S g » g =Y g KX =jowic, X=ovV3 (X=206¥V3)
(Oex< ) 5=03333 © d=Sen’t Szgjg,ﬁ-
2 t=65¢'h3% (9:24-&25;;,,![2?4—;/93_,,1
' = = 1,
2=3(223) S5=77 819 % swey Lo
X =3(¢-5snt) T&€ <25 AL ®
. = 3(1~ cost) i3 [T
g ' (./:/i 0<\ﬂzﬁ- /ﬁ./rann’
- < Tt-:a" . L =79,8000
’:!:m"Jgu: X
q L =N ’ 5 5‘21‘6'
! Z=3 V“’?’fy £ L) ared V\/_C nsxa
Fou X1 V=9,0773
T [ a-6,3; £-70,2
, = td 2 = 4 4:
76 (xe dx = 0,95 !"-\ e 8. 4-4p0
. o 1 0’ e POcxoguTC T p:ﬂo’s-/ﬂy

J
]
.
o (2221 yr = 03333
/4\!4_ +=XJ
Ir / .
ax . Ky
Tt = V8 En3 =0 5681
Raxcty ' ]
IT/"
‘/‘} Zt"x 1122 da = an% ‘5"/9 =-5% 8886
(] & f)
v
5 (n’ D' cos'ac dac = 17787
)Z cos X dx = 1,/787
- 9
( Lo SR A =9 9¢3y
)‘/ Vz+g -Ve-g)x-2)* me
V3
dz
7 ( o1 = 0 733
), -
<‘7‘ Ve —1 =0, - .. x=6cost, y=y3 (42V3)
' - ..2 c\sﬂb«va 9. @ C- 4 pa7
-I\ CH & Wy TAVA d X Série o) nvor
/0 E=cos 3¢ “ &= On(x"-1), -
' S=0785¢ ©o2<¢at 3, Z=/,.Va.$‘5
X=fcost-L @12t st *s . Y?E‘P
12. Y= scnt-L scn2t, 13 r‘ o L
£=09rve 0¢P< 3. {=3,6993
2 - -
X, utzty v gex-x",
79, ”._iy___ : 5. 4= nes
£ ) 23 V=7!5;-3382 X=0, ’ V=5,65$'5
5 - v
o ¢ aA=§6, (:fo,s
16. (xcaﬁxdx 17 (-‘3—0-"%7—?:_-7=6’ yyqy /8 é=,”c )
"/ 'pnc;ro;u;‘m {Z‘V.x -¥ ' ’ ',0:6?:/0'

I




LT ' Bapuaur I0

15 — : {
[ Bapraur 9 : N { l(ﬂxl- 1S)cos3xdx = 2,7925
/ )(ox *5)Cos gocatoe = 9,9044 - : , . 5 .
[ .
7 . . lﬁx-,l.’/,n— R -
et bl ~—-—‘km dAX = {+05n (5 = 1,202%
) Xy T 93527 !
» (xr;/J
’;/! 4+ Sna ; x5 v
3 [ cosxax X_5,, J_f_;,'.,-,_‘ , . 3] Temmrsaz X = 7atrl=(¥v03
i )a 5+$/Cos:r % 6 %Gz = L1EY6 _ . ao!cl,.i
z I A AL LI,
{ jfgz 44 o . {f'. (St‘nx-fftosx)i’x = 0’2{36
¥ ) 1sinte - Sonaxss /X =- 00385 . . )T/Y
__=dcty(ys) S | ‘ sl
" (cos® £ dx = 47181
Iy {5mxcosxa/x: 0,2¢5y . : J
o | p—
.S r——
6. G .2! = 0125 . I, Vix-g +7
- ZY) Vo 2 .
S X dx ¢
o 1 (F=5r = {7 z/’=o7297
16 - x? 3
i )‘(2 PODREEE 0?4""0/938 p 7
PR, : g Ao x=8/FCH x:Y(x>9)
8. 9 xVirlnx =3 - sint)) Y=3(0€x< 67,5 3]} 1 g6 x0 S=1 P g-sin’t,  S=97129
420, 2- 28  S=¢ 9 §=3(1-cost) ¢ -3g 7379 | , T=5inV, T <V cos(¥P- %) y=Eo(1-2t) <xe
- Z=cosy, ¥y Y-Vi- T . 0 (ocpeiny). S=os3sy |M° nlf-x), Dexe s
f0. % ;/“au(w—— $=0,56359 | =V X A Arccos X, ' i ‘ t=03608
i »935Y7 Ocx < ¥y (8855 P x =(¢*-2)sinl +8¢ cost, ey
:r=3(6b51‘+ EScnt), Ot Ty 5%, S P y:(btt}cost‘»«zl‘xmf, (3 /,;,/,, :
{2' ) ' N e &0 ) & ! Py w72 Nz .n
§=3(sint-teost) 5 |15 prse B :41‘: 5. £-0382¢ ocve %y L=147,1588
- [ pV-l.l O‘Y’S -’f/:! :'{"/‘,{A X !_ R ___z___ - 4 o _f"x 3 -
9&:4_%‘_‘:£= ) — ; . 2 3. : {7 b4 +.9 ’ 76 ”2’ /5 y=€ ’J‘U’
7 72 = 2=, . =0 F =9 Cq 44 =P x=4
Y. Z ) 75, i- x+9 ’ E=0, E=2 V=695 X=0,%=1. 'V=700359
= - ==X+, . ' s r7 i
LS Veromresg| 90 TR Y=o6183 16, (ztm =030 |gn [ctycdl a=?v, E<MA;.
16 ie - T dx N S . &k T clyxdx % 460
V@i = 4508 N |y T OB 5 0767 €777, & 1 o ' pacxogures | 77T pet6e. o]
L #=50. P=105 10" | | 13




