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MPEOUCJ/IOBUE PEIAKTOPA

Ta6auuw [Baiita npepcrapasioT coGoff  JOBOJBHO ofLliphLIe
va6/uIBl HeONpPeJeJNeHHbBIX HHTErpasioB, K KOTOPHIM A00aBJjeHo eule
MHOr0 pa3HooOpa3HbiX ¢opMyJ1 (pPa3J/IoKEeHHsl B Psilibl, TOXKAECTBEHHBIE
COOTHOILIEHHUS], ONpeNeJeHHble HHTerpasbl H T. M.).

B Coserckom Cotose Tabmuub JlBafita GhiiM BeinyweHst Mana-
TeJIbCTBOM HHOCTpaHHOH JuTepaTypnl B 1948 r. Ha aHrauiickoM siabike
¢oTOMeXaHHUYeCKHUM crnoco6oM. B HacTosilieM H3ZaHHM TEKCT mnepe-
pelleH Ha PYCCKHH §3biK, aMepHKaHCKHe O06GO3HAUYeHHs] 3aMeHeHH
npuusteiMi B CCCP. IlepeBoa cpenaH ¢ ueTBepTOro aMepHKaHCKOTroO
usnanus (1961 r.).

Cnicok J/HTepaTypsl COCTaBJE€H 3aHOBO, B OCHOBHOM 113 KHIT
Ha pycCKOM si3biKe. B cChKax B TEKCTe YHCJIO B KBaApaTHBIX CKOO-
Kax O3HayaeT HOMEp B CIHCKe JUTepaTyphl Ha cTp. 223—224. Opnnako
CCBIIKH HAa JIUTEpaTypy, NpPEHMYILECTBEHHO yueGHYIO, OTHOCSILYIOCS
K OTIENbHLIM (OpPMYJlaM, B HACTOsILILEM H3JaHUH ONYILEHLI, TaK XKe KakK
p uspanuu 1948 r. Kpome Toro, HCKJ/IOUEHBl YHCJIOBLIE TaGJHIIb,
COCTaBJIeHHBIE HE OYeHb JIOTHYHO, MOMelleHHe KOTOPHIX B HACTOsILIEM
ClIpaBOYHHKE HELOCTAaTOYHO ONpPaBAAHO.

K. Cemenoses



AJTEGPAUUYECKHE ®YHKUUN

n(n—1)

1. (I+x)"=1+n+ —=5—x"+
n(n—1)(n—2) nl
+—§i—x‘+...+(n—_—r)mx'+...

31ecs  ganee Bciony nosaraeM Ol = 1. Ecin n — uesioe noJsioxutepHoe 4HCIO0,TO
BHIPaXKeHHe COCTOHT M3 KOHEUHOro WHCJAa 4JeHoB. B nporusHoM cJydae pad
cxoautcs npu x*<1; npuueM, ecin n>0, To pax cxoguTcA Takke npu x*=l,
n
2, Kosdpuunent npu x" 8 1 oGosnayaercs (,) uwn C7,

Benuunun atux kosadduuHenToB nalOTCH B caepyioutell Tabauue,
Ta6auuwa 6unomuanbubx kosdpduuuentosn c.

~ r H
\01‘23{45678910
n |
i

L 11

2 21

3 3] 3] 1

4 4] 6] 4 1

5 1|5 (10 10 5 | 1

6 161520 15| 6/ 1

7 1|7 (2135 35 |2t | 7 | 1

8 1|8 |28{ 6| 70 | 56 | 28 | 8|1

9 119 |36 84| 126 |126 | 84 |36 9] 1

10 1]10 45 |120| 210 [252 [210 [12045 | 10| 1

*l-
CyMMa JBYX COCeAHHX 4yHCeaT B J06of CTPpOKe paBHa 4MC/ay, HaxogdueMycs
8 caeaylomefl CTpoKe NMOA NMPaBHM cJaraeMbiM.
MMoapo6uyo Tabnuuy cM. [26].

3. (l—x)”=l—nx+%x’—

—1)(n—2 !
O (= e

(CM. npumeuanue k 1.)



4.

4.2,
4.3,
4.4,

5.1,

5.2,

6.3,

504’

5.5.

9.01,

AJNTEBPAHYECKHE OYHKLHH {4

(aix)”=a"(l + -::—)n.

A+ =1+ 2x+x"

(1 4+ x)*=148x+3x"+ x°,

(14 x)* =14 4x 4 6x* 4 4x* + x°,

M Tak najee, Mcno.nbsya Ko3bduuHeHTH U3 Tabauubl 2.

1.3 1.3.7
(1+x) li x— X et

1.3.7-11
— s Eeo (x* < 1]
1.2 1.2:5
Y- T i o
(1 ) 1:]: x— 36 :!:369
1258
—3eeqe® Lo [x*<l1].
1.1 1.1.3
12 55— 55 R -
(%) li * 24x:!:2.4.6x
1.1.3:5
—ges” T (x*<1].
3.1 3-1-1
32 3 .
(xx7=1+ "'*'24"*246""‘
31:1:3 (31135 ;
+2468 FTagss0° Tt [x*<1].
(]:‘:x)‘l’=l:{:—x+ x:[:531 '
21 946~
5.3.1.1 ,  5:3.1.1.3 \
—5158% TogeE0r — 0 (' <1].

(1+x)-n "x+n(ﬂ+l) 2 n(n+13:(n+2)x'+
!
+ o (— )"i+—'lwz—x'+..., [x* < 1].
(l_x)-n=1+nx+ n(n'l'l) 2+n(n+l3),(n+2)xl+

—1I)!
+ . +‘%:L:’l—)—%x'+ v <],

(a+ x)""= a"'(l + 1)”‘

1.5 1.5.9 4 .
*F ottt

1.5.9.13
+m X F L)L, [x’<1].

(7 =1F grtpsg



10) PAAH [¢]

. |, 14 1.4.7
9.02, V07 =1F gxtg5x Fyggr +
1.4.7.10
+igeny ¥ oo <L

) -1]2 1 ].3 2 1-3‘5 3
9.03. AL f=1Fgx+53% Fage* +
1.3.5-7 4 2 ’
+togeat T oo <L

9.04, 1+ x)"'=1 q:x-l;x’qix'+x‘ F ... [x*<1]s

: . 3.5.
9.05. 14 x)"3 =1 ?%x-ﬁ-;—_i-x’ F é%sx, +
3.5.7.9 2 .
+2—mx‘:F..., [x <|].

9.06. 1+ x)"=1F2x+3x F4x* +5x* F ..., [x* <],

0.07.  (lax~f=1F2x+ 00 F 00+
5.7.9-11
+mx‘:F ey [x’<l].
0.08. (107" =1F5{2:3x F 34"+ 4.5¢' F
F5.6x*+ ...}, [x* < 1],
9.09. (19 '=1F 55{2:3-4x F3.4.56°+4.5.6¢" F
F5:.6.-7Tx*+ ...}, [«*<1]s
.10, (1407 =1 Fpqy{2:3:4:5xF3.4.5.6x"+
+4.5.6.7x* F5.6.7-8x*+ ...}, [x*<1].
10, 2= 2 121 =05
3l = 6 1/31 =0,16666 66667
4 = 24 1/4! =0,04166 66667
51 = 120 1/5! =0,00833 33333
6! = 720 1/6! =0,00138 88889
7= 5040 1)71 =0,19841 26984.10~°
8l= 40320 1,81 —0.24801 58730-10*
91— 362880 19! =0,27557 31922-10~°
10l = 3628800 1/101 =0.27557 31922- 10~
111= 399 16800 1/111 = 0,25052 1083910~
121 — 4790 01600 112! = 0,20876 7569910~

Bosee noapobuyio tabauuy cm. [18).



10 ATITEBPAHYECKHE OYHKLUH (

. n! S
lim ———o _
l'. s o nne-nVn —V?n.

3ra dgopMyna No3BOJISET NOJAYYaTh NpHGMHKeHHHe 3Hauenus n! npr Goak-
mux n. PeayabraT noayuaercs c us6mtkom B 0,7°/, aas n=12 u 0,4°/, ans
n==20 (cM. Takxe 851.4 u 850.4).

12, =n PAd n 2" n 27"

2 4 15 32 768 2 0,25

3 8 16 65 536 3 0,125

4 16 17 131072 4 0,0625

5 32 18 262 144 5 0,03125

6 64 19 524 288 6 0,015623

7 128 20 1048 576 7 0,78125 “10-*
8 256 21 2097 152 8 0,39062 5 -10"*
9 512 22 4194 304 9 0,1953125 .10
10 1024 23 8 388 608 10 0,97656 25 «10°*
11 2048 24 16777216 11 0,48828 125 -10°?
12 4096 25 33554432 12 0,244140625 .10°?
13 8192 26 67 108 864 13 0,12207 03125 .10°?
14 16 384 27 134217728 14 0,61035 15625 -10°¢

15.1, @+ b+ c)t=a*+ b*+ ¢+ 2ab+ 2bc+ 2ca,
15.2, @+ b—c)=a*+ b+ c*+2ab—2bc—2ca.
15.3. (@—b—c)=a*+ b+ c*—2ab+ 2bc— 2ca.

16. (@+b+c+d)i=a+ b+ +d*+2ab+ 2ac+
-+ 2ad + 2bec + 2bd + 2cd.
17. @+ b+ c)=a®+b +c* +6abc+
+ 3(a’h + ab* 4 b*c+ bc* + c’a+ca’).
20.1. a+x=(a*—x% [(a—x).
20.11, T4+ x=(1—x"[(1—x).
20.2, @’ +ax+x*=(a’—x") [(a—x).
20.3. @+ a’x+ax’* + A =(a'"— x') [(a—x)=
=(a*+ x*) (a+ x).
20.4, o'+ a’x+tatx* fax’+ x*=(a"—x") [ (a—x).

20.5. @'+ a'x+a'x* o'y’ faxt 1=
=(a"—x') [(a—x) = (a’+ x") (8" + ax + x).

21.1. a—x=(a*—x")[(a+ x).
21.2, a'—ax—+ x*=(a’ + x*) [ (a + x).



28.3]

21.3.

21.4.
21.5.

22,

22.1.
23.

25.

26.

26.1.

27.

28.1.

28.2,

28.3.

®OPMY TH 1

d—axtaxt*—x'=(@a"—x") (e}t x)=
=(a"+ x*) (a — x).
a*—a'x+ alx*—axt + x*=(a* +x°) [ (a+ x).
' —a'x+alx*—ats +axt—x' =
=(a"— %) [ (a+ x) =(a’—x*) (a*—ax - x*),
a*+atx’ + xt=(a"—x*) [ (&’ —x") =
= (a' 4+ ax+x*) (a*—ax+ X°).
a*—a’x* - xt = (a4 x°) [ (@' + X°).
a4+ xlE(al_i_ 'x:)t_zatx!;___:_
=(a*+ axV/2 + x*) (a* — ax)/ 2 + x?).
Apugpnemuneckan npozpeccus nepgozo nopsadxa (c nocTo-
SIHHBIMH TepBHIMU PA3HOCTAMH) H3 71 YIEHOB
a+t(@+d)+(@+2d)+(@+3d)+ ...+ {a+(n—1)d}=
Ena—l—?rz(n—l)dz

g— (1-88 anen 4 n-# uaen),

=

Fewtempwwcxaﬂ npozpeccus H3 n 4.1eH0B

atar+ar*+art+ ... tar"'=a(l—r")[/(1—r=
=a(r"—1)/(r—1).

Ecau r*<< 1, npepen cymmn GeckOHEYHOrO 4YHCAA 4/IEHOB
6yner a /(1 —r).

O6paTtHhle BEAHYHHH  4Y/MeHOB  apudMeTHuecKOM nporpeccHu
nepeoro nopsiaka o6pa3yloT (N0 ONpPEACNEHHIO) 2aPMOHULECK Y10

npoezpeccuio, Tak,
1 1 1 1

o’ atd o+’ ‘v a¥(n—1)d

CCTb rapMOHHYECKaRn Mporpeccus,
Cpednnsn apugpmemusecKas n BEIHYHH:
1
7(a|+ag+a.+ o0 +an)'
Cpednna zeomempuueckas n BEAHYHI:
(a,a,a,...a,)V",

H— cpeonnsn zapmonuneckas n BenHunn onpenensercs cie-
AY10:1lHM 006pa3om:

bt (g )
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28.4.

29.

29.01.

29.1.

29.2,

29.3.

29.4.

AJTEBPAHYECKHE OYHKUHH [28.4

Cpennsst apudMeTHyecKkass HEKOTOPOr0 YHC/IA NOJOWKHTEIbHHX
BesMudH OGO/bIUE HJAH paBHA HX CpeldHe#l reomeTpuueckoH,
KOTOpasi B CBOIO Ouepedb Oosbiie HAH PaBHA HX CpeaHell rap-
MOHHYECKOH,

Apugdpmemuyecxan npozpeccus k-zo nopsdxa (k-e pa3noiTh
MOCTOS HHBI),
TNocnenosarenbhocTs: u,, U, Uy,..., U,.

l’lepaue Pa3HOCTH: d,, d,, d,.. ..
rned=u—u d—u—u H T, O
BTopue Pa3HOCTH: d,, d,, d,, ver

rae d =d,—d, u T, A,

CyMMa 7 4/1€HOB 1OC/IEA0BATE/ILHOCTH pPaRHa

nl! n!

meniniat oy 4t Ez uvd“"

Ecau tabnnua ¢yskumu #, masa A4 paBHOOTCTOAWLHX 3Ha-
4YeHHH aprymenTa C HHTepBaJoM h, a HMmeHuo f(a)=u,,
flad+h)y=u,, fla+2h)=u, u 1. 0., TO

1 —_ 2
flatphy=u,+ pd, + 2= D g, P = DD gy

rie p<l, a d,, d. n T, A, mano B 29, Kospduuuentn npu

d,, d,, dy W T.A. Ha3bLIBAIOTCH UHMEPNONAYUOHHBIMU KOIPPU-
yuenmanu [pezopu— Hyiomona.
Yucnennsle 3Hadenns 9THX K03hGHuuMEHTOB oM, [25].

l+2+3+...+n=§(n+l).

124224 324 ...+rz’=%(n+l)(2n+l)=
=@ +3n+ 1)

P42 48+t =Tt 1) =
=2t 2n ),

42043 . 4t =
=;—0(n+ 1)(2n41)(3n* 4+ 3n—1) =
=3%(6n‘+ 15n° + 10n* —1),



35.4]

29.9.

30.1.
30.2,

33.1.

33.2.

33.3.

33.4.

35.

35.1.

35.2.

35.3.

35.4.

—;,—’p(p—l)(p-mn”-u-.

ot6pacHBas uneww ¢ n° u nocaeaywiuue, Benmunuw B,
B,,... cm. 45,

[Mpusenennne ¢opMyaH MOXHO HCNONBL30BATH AN HAXOK-
JeHHs CYMMbl PS0B, /-H 4YJeH KOTOphX BbIpawaercd yepes

n nt, n*ur oL
1434547494 ... +@2n—1)=n"
1484164244324 ... 4+8(n—1)=(2n—1),

T+ 80+ 50 T L = o,

l+ax+(at+b)*+(a+20) x>+ ...
ax+(b—a)x‘

—l+—_—l—x)‘ .
2 2 2.9 14x
1+2x+3 + 4*x +...—m
1+3:x_|_52 z+72x3+...——1—(-i-£‘—x_!);—x".
1 1 1
?—m+a+2b—a+3b+ —Sl-i-xbdx
[a, 6>0].

LIS W S . [Cm. 120 u 48.31.]

35 7T e T g : e

1 1 1 1 | n
]—T+-7‘—m+1—3—...=§‘(ﬁ+ll12).

[Cm. 165.01.]

1 l
[Cm. 165.11.]

|
) -
+
tol —
__l
w
_|_
-3
I
I

{n+21n(V§+1)} [Cu. 170.]
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88,

38.1,

89,

39.1.

40,

42.1,

42.2,

42.3.

ANFEBPAHYECKHE OYHKUHH [38

Crencunolt pan ana f(h) umeer Bua:

2 3
S =1 O+ ' (O) 45,/ O+ 51/ OV + ...
' (Pro Makaopens.)

2
S =7 (0)+ b’ )+ /" (O) +
h* ., A1 n-
+3/ O+ o = /T OV R,
rA€ NPH HEKOTOPOM 3Hauennn 0, saxmouennom mexany 0 a 1,

R, = ’F:'lfm (Oh), nn ini—l)i (1 — 6" 1™ (),

S =D+ O+ 0+ D+
(Pad Teitropa.)
Jx+hy=f(x)+ hf (x)+
o O b FE ST (R,
rie NpH HEKOTOPOM 3Hadenuwn f, sakmouenuom mexay 0 u 1,

(=01 (x + Oh).

R —Ef"”(x—f-()h) H1H M
n =T ' =1

St byt R =f i, p+ (LG4 T O
+ {h,a,(x y)+2}kﬁ2/(1 j)+kzo’/$; y)}_'_

l aOI(x o’ (x, y) 6* (x, ) 2 0% (x, v)
—}‘ﬂ{h + 8ntk st 3t T

0% (x, y)
+k'—,7—,,a—}+°"+Rn’

rAC NPH HEKOTOPHX 3Hauyennax 0, u 0, 3aknouenubix mexay
Owul,

on

1 f,n 0" -
R, =E-{h S " 'kax"-lo,,“
—1) ne "
+ 2O Dt Tt o Bk f (e Oy 0,8,

Yucno nenautcs Ha 3, ecam cywmma ero undp Aeantcs na 3.
Yucno nenutca Ha 9, ecam cymma ero uudp aenntrcsa wa 9,

Yucno nenutcs na 2", eC/IH YMCNO, COCTaB/EHHOE H3 7 ero
nocnesvux uudp, nenurca ua 2%,



47.3]

45,

46.1.

46.2,

47.1,

47.2,

47.3.

®OPMYJIl H PAIN 15

UYncna Bepuyannu u wucna dfinepa

S;;)Cl:l ;Jmu '8 s SL:;;L;T)Z '8

B, =+ 1,2218487 E = 1 0

B, =3 25228787 E,— 5 0,698 9700
B, =4 23767507 E,= 61 1,785 3298
B, =5 95228787 E,= 1385  3,1414498
B, =2 2,8794261 E.— 50521 4,703 4719
B, = 1,4033154 E,— 2702765 6,4318033
B, =1 0,0669468 £, —199360981 8,299 6402
B, =2 0,850 7783

B, =137§g—7 1,740 1350

B, =1L 97235577

B, =¥122 37918396

CyiiecTByloT pas/iiyHble o6Go3HaueHuss nas yucen Bepuyaan u
Diinepa. [lpunsatnie 3gech 0603HaueHHs onpeensioTcs (GopMyaamu
47.1 n 47.4.

_ (2ny (2n). n-1
Ev=gn—oy171 En-r — n—pyrai Ea-at e (=D

npunumas 0!'=1 n E =1,

@n—2)! l!E"'l—
@n—1)! ne
~@n—ta LamaFeee (=

o (2n—1)!
Bn 92 (2211_” [

_ (2n)! 1 _l__ _l_
Bn_',Tz'nQT'——l [l+§Tt+3zn+4zu+ ---] .

_ (2n)! P, r t
B,.—;,ﬁm)[l —gtgm—gat .. ] .

2(2!1)‘
B,= (2 ]) [l+3:n+5m+7zn+”-]
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47.4,

48,901,

48,002,

48.003.

48.604.

48.005.

48.006,

48.007.

48.008,

48.08.

48.09,

48.11,

48.12,

48.13,

AJTEBPAHYECKHE OYHKIUIH 147.4

92 +2 (91) 1 |
En= PECES [1—"3zu+1+5zn+.—’72,.+,+' ...] .

[
I+5+3+5+...=00,
2
]+z’+3’+4=+"°""28 =T= (Cu. 45.)
= (2)=1,64493 40668,

1+,},+%+ },+ e =0 (3)=1,20205 69032,
1 i 1 ¢ ¥
l+-2_2+-3_‘+ﬁ+"°=%8—g_0= (CM 45.)
={ (4)=1,08232 32337,

L4+ g5+ 2+ g5+ o0 =L (5)=1,03692 77551,

0

Tt getgetgit e =20 B, == (Cu. 45.)
={ (6)=1,01734 30620.

l+.}—,+;}—,+},+ co. =0 (7)=1,0083492774,

n°

| 1 |
Vb gt gt g e = 3 B = g = (Cu. 45.)
=1 (3) = 1,00407 73562,
b1 g2n=ipen
1+'27'+37‘+3—27’+"‘=(-2,1)1—Bn
[n— uenoe, nonoxuteabuoe], (Cm, 45, 47.1.)

1+ .2]7,.'_ 3_;4. le_ﬁ_ «eo="[(p), A3eta-byukuus Pumana.

Ta6auuy uncnennsix 3nauennfi 9ToH dyukuun cm. [16].

14 g4g+g+... =0

2 2
I4gmtatat...=wp=", (Cu. 45.)
T4 gt gt ant .o =0 (3)=1,0517997903.

(Cm. 48.09.)



48.39)

48.14.

48.18.

48.19,

48.21.
48.22,

48.23,

48.24,

48.28.

48.29,

48.31,

48.32.

48.33.

48.34,

48.36,

48.38.

48.39.

PHALI 17

‘+3_4+5_'+7_'+“°=T—B==7;=ﬁ5§‘4)= (Cm. 45.)
= 1,01467 80316,
2n __ |y 2h
U4 gt gt mmt ... =(’27(‘17n— B, (Cm. 45, 47.3.)
|+;7+;7+7L,,+,,,=(1_~) (p). (Cw. 48.09.)
1_%+___+ .=In2, (Cu. 601.01.)

1 1
]—-2—2"-5;—‘4—2"’-...:‘ B=—“. (CM' 45')

2
1 1 1 1
l— it e it oo =(1_7,) £ (3) =0,90154 26774,
(Cu. 48.09.)

1,11 @ _
—-Q—‘-'__?;—‘_?—{_“'_—‘l‘l_—— ,—m— (CM. 45-)
- (1 -l,) £ (4) = 0,94703 28295.

l l (22" I_l) nzn

=gt gt o =G B (Cn. 45, 47.2)
| 1 1 C 4

1_§ﬁ+3‘p"ﬁ+---=(1—2~p—_.)§(m- (Cu. 48.09.)

(Onma p=1 cm. 48.21,)

1 1 I b1 n
1__.5.{..5._7_;_, . TE T (Cornacuo 46.1 E, =1.)

0

1_3'_2+ $—7—',+ ... =G=0,91596 55942,

l l l n’ n'
1-’?+§3_7i+... =§§El=§§- (CM. 45.)
l— s+ ji—mt ... =0,98894 455,
l—aitms— s+ ... =0,99868 522,

1 1
1 — g5+ 35—+ ... =0,999850.

n2n+

1 — o + g — 7=n+n+---—2m+—a(2m5 [Cu. 45, 47.4.]
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60.

51.3.

651.4.

ATEBPAHYECKHE OYHKLHH (50

O6pamenue panos

[Tycts u3secten pan

y=ax+bx*fext Fdxt fext +fxt o'+ ..., [a#0],
TOorAa KodpdHiHeHTaMH puaa

=Ay+ By’ +Cy' + Dy* +Ey* + Fy*+ Gy'+ ...

6yayt
I b 1
A=-‘—l-, B= -—0—‘1 =“1—5(2b2—ac),

D= (_11_7 (5abc — a*d — 5b%),
E=;(6a%bd + 3a’c* + 146* — a’e — 21ab’c),

F= —;1 (Ta’be + Ta*cd 4 84ab’c — a*f—28a°b*d —
—28a*bc* — 42b°),
O= 1, (8a%b/ + Ba*ce + 4a*d* + 1206°5°d + 180a0%c* +
+ 1326 — a’g— 36a’b*e — 72a’bcd — 12a’c* — 330ab’c),
Crenevn S=a + bx + cx* + dx® + ex* + fx*+ ...

S*=a®+ 2abx+ (b*+ 2ac) x* + 2 (ad -+ be) x* +
+ (ct+2ae+2bd) x* +2 (af + be+ cd) x* + ...

2
e
1 d 1 b I
+(z5—7at6s)"+

le 1bd 1 ¢, 3bc 5 b\ _,
+Hrs—tr— et neme)? +...]-

1 b 3 1
S-v2 —g-12 [1__2__0_ +(§?_7%) t
3 be 1d 5 b\ ,
+<4 7 7?{“1—65)" +
3 bd 3 ¢ 1 e 156% , 35 b*\ _,
+( R+t E TR T ma)” +.]
- - b b 26c d b
st e [1— gt (G—t) 2+ (F—g )+
2bd ¢ e bc , b
+(;;-+;17—';—3;‘a+51)x‘+...].



58.3) SOPMYIHI H PHRIAK 19
2
51.5. s-’=a°*[|—2.§x+(3i_2£)x'+
+(6-——2-—-4 )x'+
+(60—,+3 —2§—|2-—+5 )x‘+...].

KODHH KBaApaTHOroO ypasHeHHUR

65.1, Kopuu ax*4+bx+c=0:

0___—b+ VF—_‘M.C___ —2
2a b+ VP —4dac’

B_--b— Vm= -2
- % b— Vb —dac’

UTo6n n36exaTe NOTEPH TOYHOCTH NPH BHUHTAHHMH, CJelye?
no/b30BaTbCA TOH U3 ABYX ¢(opmyJ, KoTopas TpeGyeT apudmeTHue-
CKOTO CJIOXKEeHHS

55.2. Ecam oaus u3 KopueH o BWUYHC/IEH TO4HO, TO

b <
B——‘l—'g wm f=—.

KBanpartuwe KOpPpHH H3 KOMNJACKCHHWHX 4YHCEN

58.1, V:ﬁi_y=i[]/?+i]/'-;—f].
68.2. Vi—iy= i[]/'“ i]/'_f‘]

3nech x MOWET OGuiTb MNOJIOKHTC/AbHLHM H/AH OTPHUATE/bHKLIM,
Y— N0JM0XHTENbIHO,

r=+l/x’+y', =Y =1.

KBanpatue kopuu us (r—+ x)/2 u (r—x)/2 crepyer cuutath
NO/MOXHUTENbHMMH,

68.3. Jlpyro# metoa— npenctaBuTh x- iy B ¢opme
ret (+2mk) (cm. 604.05),

rie r=Vx'+y, cosﬂ-——; , sinb=2, a k—uenoe uucno

f
uau 0. Toraa

Vitiy=Vre'=+Vre" =1+ Vr (cos -;—-l-isin —20?) .
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69.1.

69.2.

59.3.

AJIFEBPAHMECKHE OYHKUHH 199.1
Oupenenutenn
ip |
. =a,,a,,—0,,a,,
2p %2
Onpeneantens
G Gig G a, a a, a a
2q “eor 2p “ar 2p “ag | __
a’P Gyg Gor =aq,, Q. a wlag a vla a =
s sr sp sp “ag
8, aaq a,, 9
=aq,, (azg a,,—ay, azr)_alq (azp a a,, a,,)+
+ a, (azp asq—a:p azq)°

Ecam nava cucrema Tpex numuelHBX ypaBHeHuit

a,x+a,y+e,z=u
a,,x+a,,y+a,z2="1,
a,Xx+a,,y+a,z=w

TO

ua, a,

va,,a,

wa,,a,

zp 2r
a,pa a
KopHu cucTeMn sHHEHHHWX YypaBHeHHH € OO/NBbLIHM YHC/IOM
HEH3BECTHHIX, €C/JIH 4YHC/IO YpaBHeHHH DPaBHO YMC/y HEH3BeCT-
HHX, BBIPaXAIOTCH aHaJoruyHbiMH OpMy/aMH, €clH 3HaMeHa-
TeJb OT/HYEH OT HYJi,



2]

60.

61.

63.

64. 1.

64. 3.

65.

66.

68.

69. 1.

69. 2,

69. 3.

72,

MPOH3BOAHLIE 21

Aare6panueckne ¢ynkunu — [Ipoussognsie

d(au) adu rae a— nocrosHuas
dx dx’ M :

d(u+tv)__
dx dx+ dx

d(uvw) dv d(x") _ -
Tx —|-vw +wu e 64. =nx

LU
duvy ldue wudv °dx “dx

df(u)y df(u) du 67 d*f(u) _ df (u) ﬂ_l_d’f (u) du)’
dx du “dx A T T du T de T T da? (Ec :
d" (uv) — dvd*='u , n(n—1)d*v d"~*u
dx" dx"+ dx dx"- i+ 9T dx*dx"-?
nt  dfd*-*u ud™o

+ - +(n—k)l o dx® dx"- k+ e dx®

q
;;-1' Sf(x) dx=f(g) (p— noCTOAHHO),
P
q
4 Sf(x) dx=—f(p) (g— NOCTORAHHO),
1

q
(s c)dx—f 2 Fe 0ds+ 7 0% —fip. %
p

Ecan ¢ (a)=0 u P(a)=0, nau ecn ¢ (a) =00 u Y(a)= oo,
TO
P(x)__¢(a)
Im 30 =¥
Ecan  Takxe (p "(@)=0 u ¢ (a)=0, n ecau @ (@)=o0 @

Y’ (@) = oo,

lim @) _ ¥ (@)

*
lim =@ * T )

*) Bosee Tounyio dopMyauposky cm., Hanpumep, (1. (ITpum ped.)



22 ANTEBPAHYECKHE ®YHKIIHK [72.1

72.1. EBcan dywsxkunus umeeT BuA 0-00 HAR 0C— 0O, TO €C HYXHO
ajreSpaHyecKuM HWJM  KakuM-Ju00 ApyruM npeobpa3oBaHueM

0 o
NPpHUBECTH K BHAY -6- HJIH o

72.2. Ecan o¢ywkuma wuwmeet sua 0°, oo® uam 1, TO ce waio cna-
yajna JorapuMuposaHHeM mnpuBecTH K BaAy 0-00, a 3aTem

X BHI 0 HIH >
y 0 o’
79. O6was ¢opMyJia MHTErpHPOBaHHS NO HYACTAM

Sudv:uv— S vdu,
BaH

511 d'u=u'v—S'vilidfv.
dv

PauvonanbHbie anreGpanueckue
¢yuxuna — Unterpans *)

Muterpaan, conepxauiue x°

3
80. (dr=x 81.2. Sx’dx=i‘§,

x2 n xB+1
81.1. Sxdx=~§. 81.9. 5.)6 dx=n_l_1 [n=—1].

82. 1. ~g‘g‘:ln]x]. (Cm. npumeuanue nepea 600.)

B sToM cJayuae Hesnb3st HHTErpHpPOBaTb OT OTPHLATENbHOTO 3Ha-
9eHHss X JO MNoJioXHTeabHoro. [IpH oTpHUAaTeNbHOM X HaAo0 B3SThb
In| x|, nockoasky In(— 1)=(2k+1) i BoOMAET B NOCTOAHHYIO HH-
TerpupoBaus (cM 409.03). (CM. pHCcyHOK Ha cTp 23).

dx 1 dx 1
82. 2. F = —7. 82.3. ? = - ?—x:.
dx 1 dx 1
82. 4. 5 F = _W. 82-5. ? = ‘——“.
dx 1
82.9. 5‘x_"=_(—ntﬁ7"7' [fl?&l].

‘) 3necs u nanee NpoH3BOJibHAA NMOCTOsIHHAA HHTErpHPOBAHHS onyinena.



89) HHTETPANL, COXEPKAUIME X =a-}bx 23

Muterpaan, conepxauiue X=a-+ bx
X’l+l

b(n+41)

84. 1. S x™(a+ bx)" dx MOXHO wuHTErpMpOBaThb MOUYJIEHHO MoOCJe pa3-

Jgoxenust (a+ bx)" no ¢opmyne Gunoma HbioTona, ecan n
neJsioe MoJIOKHTEJIbHOE,

f(a+bx)”dx=[|,—§X"dX= [n#—1].

84.2. Korma m uenoe nojoXuTe/bHOE B €CAH m<<n WAR n ApOS-
HOe, MOXeT OuhTb, Jyullle HCNOAL30BaTh GopMyay

S XX dx = o j(x— Q)" X"dX

u pa3noxutb (X—a)™ no dopmyne 6unoma Hoioroua,

Puc. 82.1. T'papuxu ¢yHkuuit y=1/x (nyuktup-
Has JHHHA) H y=In|x| (cniowHas JauHKSA).

85. HurerpupoBanne  palHOHAJbHWX  APOoGeH—CM, COOTBETCTBYIO-
wHi pa3ges B yueOHMKAX HHTErpasibHOrO0 MCYHC/ICHHS.

89. O6wasn tpopMyna ans 90—95:

5‘ x™dx S'(x__a)u dx 1 f: m1(— a)® Xm=n-3+1 ]
B =g [ .
sS=

0(m—.s)lsl(m—n—-s-i—l)

3a HCKJoyeHHeM m—n—s+41=0. B stoM cayuae cooTsercTByiO-
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90.

90. 1,

90. 2.

90. 4.

91,

92. 1.

AJITEBPAHYECKHE ®YHKUUH {90

wuf dJeH CyMMn B KBAAPaTHbIX CKOOKax 1OJI)KeH ShiTb 3aMeHed Ha
ml(—a)m-n+!

(m—n<41)! (n—1

Bce 6ykBH 03HaualOT NefcTBHTeJbHBIe BesiHuHHbL. [1pu naaunauu In|X|
Hejb3sl HHTerpHpoBaTh Ha HWHTepease, cojepxKameM Touky X=0.

Ecan X —orpuuatensias BeaduyuHa, To Hajo 6pate Inl| X|, Tak kak
In(—1)=(2k +1) i BOMLeT B MOCTOSHHYIO WHTEr pHPOBAHHA.

37 In| X|.

dx —1
5)7'=m‘-nbx"-' 11,
dx 1 \ )
=73 In{ X|. |CM. npumeyanue ¥ 89|,
dx | [ dx 1.
XF - 03, | &= —gw
dx 1 dx [
j? = T 3mpxe 90.5. §75= —aXxv

sx_L|_ =1 a
X® T (n—2) X" T (n—1) X"-1

(kpoMe cayuas, Korja Kakoii-au60 M3 noka3sareneil crenenu X paBeH
HyJI0, cM. 89).

xdx 1

~ =z [X—aln| X]].

xdx 1 [ a

xdx 1 1 a
7<T=b—=[—)?+5)72]~

xde 1 [ 1 a
F=FL“W+5‘X’]'

xdx 1 1 a

X L—W'*'WJ'

£dx 1 —1 + 2a _ a?
X7 =0 |{n—3) X" T (a—) X" (n—D X"

(kpome cayuyasi, Korja Kakoil-nu60 H3 NoKasareseil cTeneHH X paseH
Hyao, cm. 89).

2
[ [§_2ax+a'ln|xl].
Ipyroe BuipaxeHHe, OTNHYAIOWIEECH HA MOCTOSHHYIO:

2 a 2

% bf-l—%,lnla-l—bxl.



94)

92.2.

92. 3.

92. 4.

92. 5.
92, 6.

92,7,

93.

93. 1.

93. 2.

93. 3.

93. 4.

93. 5.

93. 6.

93.7.

94.

x*dx 1
JxX T
2dx |
X
x*dx 1
POl
x> dx 1
X5 = b

x*dx
Xe =
xzdx__l_
X" " b
x*dx 1
X7 =
L

(KpoMe cJayuas,

| —

UHTETPA ML,
[ X—2a1n| X]—%J.
In[X |+ 3 — o]
—xt ’27—5—'?]

1 at
—sxet I 3x= W}

l 2a a*
- 4X‘ TBXE)¢
2

[ x*" 5xs 6X°]

—1
[(n—4) X"“+(n—3)X” L

HyJio, cM. 89).

3a?

CONEPKAUINE X=a + bx

25

T =2 X" 2+(n 1) X"=1
KOrja KaKofi-n1160 H3 nokasaTeeil cTrenend X pasen

Cde 1 [X? 3aX? .
—x——‘b‘«[s"— 3 +3aX—a'In| X|] =
xs
=§_W+—b,——b—‘ln[a+bx|+const.
dx 1 [X? a’
S‘T=—5[——3az\’+3a’lnl){|+7].
1
(S =g [x—sam| X1 = F -+ 55].
x*dx 3a 3a a
X =F«[‘"'XI+Y—2—x=+§)7s]-
x*dx 1T 3a a’
X =% Y+2—x2—m+m]-
¥dx 17T 3a> | a’
=% |~ oot
x3dx 1T 3a 3a? a®
X =% | ot 5x=+673]'
ddr_ 1 [ —I 4a
X7 =5 |mop X T X
6a® + 4a® at
TE=X S T =X (=1 X"

]

|

(KpoMe cayuyasi, KOrla Kakoi-JH60 H3 noka3aTesnefi cteneHH npu X
paBeH HyJw, cM. 89).
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94. 1.

94. 2,

94. 3.

94. 4.

94. 5.

94. 6.

94.7.

95.

95.2.

95. 3.

95. 4.

95. 5.

95. 6.

ANTEBPAHYECKUE OYHKUHH 191.1

4——-—3—— 5 —4a’X+a‘|n[ X'] =
x*  ax*  ax* a’x
=%t T

3 2
wdr 1 [X ..% + 66’ X— 4a° lanl—;%‘].

vdx _l_[X‘ 4aX® | 6a*X?

+:—:ln[a+bx[+const.

=53

x*dx 1 [X? 4a® at
L [,—_4ax+6a'ln| X| +7—2—X;].
x*dx J_

2 3
X—4ain| x| —% 4 2 “‘].

3K 3K

4a’ al

xtdx 1 4a 6a
| Xl +x —ox t3x— 10

X T B

L[l 4 fa & o
=% |~ xtaxr e tix 5G|
Loy da b0, e  a
—mtae T se -
—1 5a
[n—G)X""‘+(n—5)X"“—
10a? 102
—(n—4)X"“+(n—3)X""—

5a* a
_(n—Q)X""+(n-—l)X""J
(kpome caysas, Korga Kakoil-nu6o M3 nokasarteseil cremend npu X
paseH HyJI0, cM. 89).
¥*dx 1 [X* 5aX*  10a°X*  10a*X?
X ~ |57 4 3 2

+5a*X—a® ln|X|] =
56 46t T 35 2b°

3 3
S = [F S 0 0wtk 4 5atin X+ § -

—{-% —Z—; In| a + bx| 4+ const.

XT T |1

car_ L [%'_5“7"’+10a'x_10a’1nl)<l—5—;{‘ +'azx-i]
"’X‘f"=bl‘[-)§—5aX+lOa’In|X|+“;(—a‘,“2%‘i+3%]‘
";‘f".—_.é-[X—Saln[Xl—l%?:'i-]QOyai,-g‘)i(; 4LX“]
‘%‘=%.[Inlz\’l+?—%+%‘%+f§‘]'



102.2]
95.7.

85. 8.
100.

101, 1,
101. 2,
101.3.
101. 4.

101.5,

101. 92,
101, 93.
101. 94.
101, 95.
102.Vl.

102. 2.

e
HHTETPASL, CONEPHAINNE N=a 4 bx 27

»dx 1 +5a 101+|0a’___511_‘_ _i‘_]
X7 bt | X T oX®T 3XS T 4XsT 5X5 ' 6X%|*

X or | Tmetiv e TEe e T X
O6Guas ¢opmyaa aas 101—105

xSdx l[ 1 5a 10a? |, 10a® 5a* a’]
(]

dx 1 S()T("’YM- d(X)

.x”‘X"=a"‘+"“ (i)n -
X

X
m+n-12

—1 [ 2 (m4n—2)1 X?=S=1(_p)* ]

= gmin-i m4+n—s—2)'sl(m—s—1)x™m=5=1

§=0

KpoMe m—s—1=0, Korja COOTBETCTBYIOWHI YJeH B KBaAPaTHHX
cKo6Kax 3ameHsieTCH Ha

(m+n—2)! — pym-1 l{
(m—l)'(n o1 (— 0" 5
V_d__ Jin
J X a
d_~ Lh
x)\z a?
L lX be b
= l — x|
X|+3bx bt | b
xX‘ oxT T 3x0]°
dx L 4bx 66 | 46°% bt
X @ ToxT 73X T axse
llpyrne Bupax\'ermﬁ, OTJ/IHYaloWwMecs Ha nOCTOﬁHHyK):
de 111X
o aXx @M%
dx 1 1 1, |X
Sm—z—axﬁw—x—?'" 7|~
dx 1 1 11, |X)
woaeTwetax w3
dx 1 1 1 11, (X
W=t et et ax— s |—|

—-—— [’i-—b In ’iﬂ

e L [X2om|X| -],
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102. 3,

102. 4,

102, 91,

102. 92,

102, 93.

102. 94,

103. 1.

103. 2.

103. 3.

104. 1,

104. 2.

105. 1.

Hurterpanw,

110.

110. 1,

AJITEBPAHYECKHE ®YHKUHUH

Ha stofi crpannue X=a+bx.

dx I [X

S >l [7—3’"
dx - _l_ 46’2 b'x*
P T 2X* — 3X*|*

ﬂpyrue BbIPAXWEHHA, OT/HYAlOWHECA HA [HOCTOAHHYIO0:

lx __3b’x b'x?
l X ToxE|*

[é-—‘tbln"i‘—@i

fix=—atanl%|
§sn=—t[axtamn—an| %]
o= [t et o
§an=—" o taxtoxtam—w| 5]
J - =3 (B2l 3]) -
=__2a_)‘2+a?;—§—:ln|—‘+conat
0=~ [ 00| [+ o]
§i=—a[50— 3§§+”””X—b""liﬂ=
b b
=_m+20_2x2._m+a‘ { l+const
dom — [ X -,
%=—é.+w%—%;+%—§‘"|§l-

d
%%:x—{—(a——c)ln]c—*—xl.
d
[t Ly =i c 4 gxl.

(102.8

coaepwau e NHHeHHHEe MHOXHTENH



120.9]

111

111.1.

111.2.

112.

112.1.

112.2.

113.

113.1.

113.2.

120.

120.01.

120.1.

120.2.

120.3.

120.4.

120.9.

HHTErPAIL, COJAEPKAMINE X == a4~ o A% 29

dx _ 1 c+x ) .
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193.13.

193.2,

193.21,

194.1.

194.11,

194.13.

194.15.

194.2.

194.21.,

194,31,

AJITEBPAHYECKHE OYHKUHH [192.25

dx =1 56 56 5b ( dx
5\sz5/’— axX”'—Sa’X’/’_a'X‘/'_wj\ X1 [CM 192""]
S dc =X (2p—3)p dx
xPX'2 (p—1)axP=!  (2p—2)a ) gp-1x112*
2X([7+2)/!
P2 = ——
j Xotdx = G roys
9x¥2 QXSII
jX“’dx——,s—b—. 193.03. 5X"’dx= 55 °
2 X(D+a)/2 aX\Pt2n2
foP"dx=—b;( T R )
2 (X% XY
jxX' ax =z (—5‘——3—) -
/2 5/2
SxX"’dx=%(£7‘-a“X§‘)-
Xp+o)z 2aX(P+a)fe aXxptne
2yp 2 =__ P
Sde <p+6 D+4+ FEY) )
Sx2X| 'dy = 2 <X‘”2 QIIXS'? X”z)
= 3 .
XPidx  2XPR XP=2tgy
f x = te j x
X'*q
j k x_2X1/z+aS . [Cw. 192.11.]
X¥dx  2XY? dx
§ fix X | g xvr gt .s-xX‘/’ (Cw. 192.11.]
Xl/zd 2xs/2 2 Xs/
S—T£= z + a +2a X|2+a S ;{/x [CM, l92.ll.]
5Xf'/*ax_ _ X XP2dx
R ax +2a T
X'2dx X b dx .
j - =_T+'§Sx_xw?' [Cw. 192.11.]

SX”"dx_ (2a 4 bx) XV 3’_5‘ dx

o == 40“ xX‘/" lCM. 192olloj
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HHTETPANH, COAEPWAWHE X' = (a+bx)'/r u U'h=(f+}gx)'s 45

Muterpannw, coaepwauue XI*=(a-+4bx)'* u UV =(f4 gx)V*

195.01.

195.02.

195.03.

195.04.

195.09.

196.01.

196.02,

196.03.

196.04.

196.05.

197.

3zece Bclogy & =ag—>bf.

dc 2 ; l/ —gX b>0
XPgR~ Yopg 8 U g<0]’
—1 2bgx+ag+bp b>0
V:_garcsm bf—ag [g<0}
= V_T_g In{) bgX+ bV U} [bg>0].
dx 2 gX\®
fxl/tu IV——kg-arCtg V‘_kg [kg<0])
1 gxX\r—y kg'
= — -} k 0].
Ve Inng"’+ Vg tke=0l
y dc« _ ox'*
XTgR = Rt
U'de  X'WPpMr g dx
R L [Cx. 195.01.]
Urdx Un-tdx
5 R =T (X U”"”"j X" )
k+ 2bU , k
XX'/’U”’dx X122 — 8bgjx'/’u'/’ [C M. 195.01.]
xdx XU ag 4 bf dx
fx'/*u'/’_ W g ) XA [Cum. 195.01.]
dx 1 XV 3 dx
s‘xllzun T (a—=Dk {U" ’+( —2-) b ~YX'/’U""} *
XaUrds = — (o xaynt g (L0
(2n +3) g Xz )"

[Cw. 195.09.]

X'dy 1 LS dx
f e = ot g(-u,,_, +2 f x'/*u"-l) . [Cu. 196.03.]

f(x*) dx
Va+tor Si l-—bu’ (l— bu?) '

rpe U =-—F———e

Va Fo'



46 ANTEBPAHYECKHE OYHKUHH {200.01
Unterpans, coaepxkaumue r=(x'4a’)a

dx dx
o (E_(E_~ :
200.01 j' = lxtr|

3aMeTHM, 4TO
x4 x 1 r+x| -
lnl p I—Arsh3-=-§-ln|'_xl.
Hano 6pate nonowutenbHne 3HaueHwHs r u a.

12

7 [xVETTT) e
1
Puc. 200.01. Tpaduku HKUHA § = ————
papuku  dy V=V
(NyHKTHpHaa JMHHA) »n y=In[x+ '/';‘_z—_’__”
(cnyowHasg JHHHA).

20003, (%=1Z%,

20005, (%=L[2—3%].

20007, (%=L[2-25+1%].
N A P )

20011, (H-m[f—3
dx 1 [x 5x*  10x* 10x7 , 5x* 1 xM
200.13. —=—5[7"?'+§r—=_7?+3r—'_ﬂ7ﬁ]'
dx x 6x 15x 20x  15x* 6 x" 1 x1
200.15. m=ax—~[7—§rf+§rs—777 TP TIm 1‘37]
Huterpasn 200.03 — 200,156 HaxoadaT NOCpeACTBOM MOACTAHOBKH:

2 L2l TOrAa dx-——a—dz—
Atat it _(l-z')‘/"




204:01)

201.01,

201.05.

201.9,

202.01,

202.03.

202.05.

202.07,

202.09.

202.11,

202.18.

202.16.

203.01.

203.03.

203.05.

203,07,

203.9.

204,01,

HHTETPA/MS, COLEPKAWME r=(x'Ja*)'h 47

Sx—f =Tr, 201.03. S‘S—‘:—x =—-1-.‘
r r r
xdx 1 xdx 1
S_T‘—=—§_'_‘ 20‘.070 t—7=—5-(‘.
xdx 1
r:p+l"—W——7'
2 2
S‘¥ u’g—% In| x +r|. (Cm. 3ameuanue B 200.01,)
(2 = —Ztinfxtr]
xldx 1 £
r’ 3ir e
x*dx 1712 1
IrC N (I I
xdx I T12  2x 1 x?
S,- &3 s tTTA
xidx 112 34 _3_{__1::'
S r at _Ii-r’—gr‘+7r’ 9gr
x'dx 1 1 ¥ 4x  6x 4x° 1 1"
(o =m[sh—sr+sr—gn+mm)-
xidx 1 1 £ 5 x* 10x - 10x°
(5 =msi—sr+7r—g5+
5 x1 1 x]
ﬁﬁ—ﬁmy
Sx’dx r,
=—=—ar,
r
x*dx at
S - +_r-
Ldx 1 at
S‘ ré =_l_+il—'.
Wdx 1 at
y7=_9+?-

dx 1 - at
7 @p=srv— T Gp=Tyrip=i-

S‘ x*dx  x'r 2

3
— =g —gdxrtgatinxtr|

(Cm. samedanne 8 200,01,)
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204.03.

204.05.

204.07,

204.09,

204,11,

204.13.

204,15,

205.01.

205.03,

205.05,

205,07,

2056.9.

206.01.

206.03.

206.056,

206,07,

206.09,

AJITEBPAUYECKHE OYHKUHH

xdx  xr , a’x 3
S—ﬂ—- =-§+T-—-2-a’ln|x+f|.

S‘ xtdx x 1 x*

=———§F+lﬂlx+fl.

r 5 3
xax .
S 3 = 5-—20 r— .
xtax 22 a°
- =rtT 5.
xSax 1 2a° a*
S r? -7 + 33T 5
xdx _ 1 2a®
AP = T Gy =gy T (op—3) P

al
T @p—1)rp-ic

10,15 4 5
=g —nax'r+atsr—patinx +rl

(Cm, sameuanune 8 200.01,)

Si‘ﬂf fr_ 5

x%dx ¥ 5alx® 15a%% , 156 ,
S == T =g T Hgatinletrl

x%dx  x* 10a%x®  b5a'x 5 ,
S =§—+§-—,—'-+?—r.——-3a Irl|x+fl.

rs rd

x%dx 23 x* 7 a’x*  ax
ST=_TBF‘-§7—7+“‘|"+’|'

x%dx [

[204.03



222.03]

206.11.

206.13.

206.15,

207.01,

207.03.

207.05.

207.07,

207.9.

221,01,

221.03.
221.05.
221.07.
221.09.
222,01,

222.03.

HHTETFPANB, COLEPWAWME r=(x°-+a’)'/
pax_171¢_ 18
77 97"
Rdx_ 11820 1
7¢ 9/ V1M
xdx 1 [1x  3x 3" 1
TAT 9/ T 138

S

S

J

S*J"—’f =%r’ ———: a*rt +%a‘r‘—-a°r.
S' .

)

r
7
_x_’;if=ir‘ __a’r‘+3a‘r+-—.
r 5
ddx 1, e, 3
=g —3a "”T‘*’s?"
x'dx 3a> 3a*
il i = +5r‘
ldx 1 3a
T T T T Y

3a? at

(2p—-3) ,:p-:+ Gp—nrF-1*

dx dx In
f——g Veta ==z

3ametuM, 4TO
1 a-r
a X

=——lArcsch =
a a

=—,-\l— In ('+a).
a r—a

Hano Gpatb nonowHTe/bHble 3HdYeHua @ Hu I,
dx 1 I la+rl

i &Tr-? x

dx 1 1 1 atr
=gt m—ain|

dx 1 1 1 1 a+r
$w=—a=—»+w+w“‘?‘",‘x—l-

dx 1 a+r
7a2'7 + 504,3 + 300,3 + aa, at In l x Io

dx r
xr ax*

49

E—-;—';— l (Cm. pucynok Ha ctp., 50).



50 AJITEBPAHYECKHE ®YHKUHH

X
r 3x 3 X
(7+——'37+g;‘).

dx 1 (r 2x  x*
222,05, x,—,,=—_,(_+7..§,_,),
- -

a
222,07, (4 __ 1
xX°r a

1

dx r 4  6x°  4x5 X
22200, [ Gi=—G(f+F -5 +sr—ar)-
J19)
|
\
\
.2\
\
\
\
7 \\
N
N
\\
_3 _‘2 _[ S~
---- - 17 V4 2 T 3
=7
\ .
\
\
\
\
L

Pue. 221.01. Tpabuku HKUHA —_—
p p q)y y= . V\f’-’-l

(nyukTHpuas Jauuug) W y=—In

(cnJyiowsHas JuHua),

dx r 1 a+r
22301, [ =—gm+ i

Kak u 8 221,01 umeem

In’ﬁx:—"=Arcsch‘%l=Arsh

dx 1 3 3 a-r
28.08.  ( Gh=— g =g+ 0| *F |-

14+ V¥ +1

a
X

X

1

=§|ﬂ

|

r+a

fF—a

|.

[222.03



232.01] HHTECPAAL, COAEPKAWME r=(x"-+a')'h

223,05, > In |“+'\

2a’x’ri Ba'rd a‘r tog 2a’

§m=
]
224,01, S§_=;‘(_ )
3
224.03. Sg_=al( +Z— B'X.)
dx 1 r
2405, (&= L(—5+¥+5—5).
B 222 i 224 no.noxuM
2’=x_-
r.’
goraa
dx=_.a_.d_z_'.
(l_z:)!;t
d 3 3
225.01. Sﬁf‘=_&ﬁ‘+§#"§f‘“’%"\'
dx 1 5 15 15 a+r
225.08. (5= — gt uww s — e | |-
d 1 2r P
226.01. S?x7=3'("i+3—;—§;)-
d 1 3r s
o [ fmb(—3-+ )

230.01. Srdx— 5 + |n|x~{ ri.
Kak u 8 200.01, umeem
lnlx—"i—'—'l=Atcsch%=Arsh%= L lnlfi-’fl.

2 | r=x
230.03. Sr' dx = xr’—{—%a‘xr +%a‘ In|x+r|.
230.05. Sr‘ dx=
231.01. erdx:

231.03. S xrtdx = T .
P43
20 +3°

232,01, erax_’%'—%‘i——ln|x+r|

231.9. er"“dx=

xr® +5; a’xr'-l—%a‘xr-l—%a‘lnlx-&—rl.

51
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232.03.

233.01.

233.03.

233.9.

234.01.

234.03.

235.01.

235.03.

235.9.

241.01.

241.03.

241.05.

241.07.

242,01,

242.03.

242.05,

ANTEBPAHYECKHE ©®YHKUHH

xrs  axr®  a'xr

Sx’r’dx=T——2—i—-——la——‘l'—;1nlx+rl.
‘S‘x rdx_%—‘%".
S dx—-;—g.
P 3
Sx'r”’*' dx=££—s-5—%.

J

xr* axr® | atxr

xrdx_T——S—-}- T +161n|x+rl

Kak u B 200.01, umeem

lnlf%

=Arshﬁ=Arcschi=llnli‘
a X 2

r—x|°

Xt a*xrd | a4t

r’
Sx",dx=T_T+ ; ’*‘128" “xr +

fra
Jor
J
=
=
5
¥
=
I’
§

xX*rPt gy =

rfdx
x
dx

rrdx

x:
ridx
xa

+T2_8a Injx 4r].

r_ 2a%r* | a'r®
7 5 3 °
2ar’ | a‘r®

f

37 T35

r:p-n 2a2'2y+8 a{,!p-.-.
2+7 2045 T2 +3°

=r—a ln‘a+ l (CM. 3amedanne B 221.01,)

d-}-ar —a lnl‘il.

5+ -|-ar aln,

I

7

a-+tr
ralk

a's-}- +a‘r—a Inla+'l

. (Cm. 3ameuanue B 200.01.)

=—-+ xr+ aln|x+r].

+4xr +8axr-]-8 a‘lnjx+r)

[232.03



- —

260.03) MHTECPAJIB, COLEPWAUWME r=(x*4-a?%)'n 53

243.01. S'—x?—x—=—-2Lx,—2laln|a+ I (Cm. 3ameuanne B 221.01,)
243.03. X%"—"= _—— Sam |2,

243.05. S—'—:,—df= 2;:-*-2 r’+ g a’r-—% a® lnlaj’l.

244.01. f AR

244,03, S':;x =—-:;—;,—-’7+lnlx+r| . (Cm. 3amcyanuc B 200.01,)
244.05, S';""=—%’;—?+gﬁ+ a*ln| x4-r|

245.01, Si;‘fi=-—;‘ix-.—8a§x,+8z,1n|”j'|.

SN ETS Y PR TS

246.01. g%‘d—‘=—5ﬁ—,(%a,—£;)

246.03. S’T"—"=-—sﬁ

247.01. S L e i + T — e 10 "—f—"

248.01. S%"‘%("%ﬁm—l—%‘)-

Wuterpanu, conepwamwue s=(x*—a')n

260.01. 2 —in|x+s],
—a

[x*>>a*](cM. pucywok wa ctp. 54),
3ameTuM, 4TO Inl x+3l=%ln (x—":—s)= Archlii.‘
x— a

a s
Ansa noJjoxuTeabHBLIX 3HAYeHHH x Hado 6parb MoN0XHUTEJ/IbHOE

X
3HaYeHue Al'Ch, 'a“, 419 OTPHUATE/IbHLIX = OTPHLUATE/NbHOC, § HAJ0
BCeraa CYHTATb M0J0.IH1E/IbHbM,

260.03, FET AT



54

260.05.

260.07.

260.09.

260.11.

260.13.

260.15.

261.01.

261.05.

261.9.

262.01,

5t
ANPEBPAHYECKHE ®YHKIHH [260.63

1 x*
+§?}
Pl
ST
6 x* 4 X 1 x°
??-774’37’]'

g7 2 3 494 5
f VA
)

U

_2:

Puc. 260.01. Tpadukn ¢yurun y=—|—

Vx’—-l
(NYMKTHPHAA JNHHHSA) H y=ln|x+Vx’—l|
(cnyourHas JHHHA).

dx 1 [«x S5 x*, 10x 10xT, 5 x* 1"

(o=@ i3 tgs—To+s5—nm|-
a1z 62 15 208 152
- s 3815 7 79
6xll lxlﬂ]

T T3

Huterpans £60.03 — 260.15 naxonaT nocpeacTBOM MOACTAHOBKH:

2
2=-—%__ . tora dx=—_—a£z—.
x32—a? (22—1)**
S’”_”‘.:s. 261.03. S"“,"=—l.
P s s
xdx 1 xdx 1
SS, - 261.07. SS, =—ia
xdx 1
s”’“_—(Qp—-l_—)T”""

Sw='§3+%’ln|x+s|. (Cm. 3ameuanne B 260.01.)

s «



84.11), HHTETPA/IH, COAEPWALME §=(x"—a")'n

262,08, (2% a2 4 jnjxys.

26205, (ZZr._ L X

262.07, ¥=7}[§sﬁ,_%§]

. [ [LEoe 0],

o (o[ E- g iobE].
T T ]
N T

5 xtt 1 %12 .
ﬁﬁ‘ﬁﬁ}

263.01, g Xdx S 4 ats,

263.03. S Hax &

s® B

263.05. (L1 2%
263.9. sf;tﬁ = (2p-—-31) s#=1T (9p = ‘I’)S‘P"'
264.01. S’%‘i=$+%a’xs+§a'm1x+s|.

(Cm. 3ameuanue 8 260.01.)
26408 (55 =5 —ZX4 Jatin| o+l
264.05. [5F =—Z—tXtmnixrsl
264.07. (5 —— L%,
264.00. (57 =% [35—1%].

x'dx I [1x 2% 1%,
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264.13.

264.15.

265.01.

265.03.

265.05.

265.07.

265.9.

266.01.

266.03.

266.05.

266.07.

266,09,

266.11.

265.13.

266.15.

267.01.

267.03.

267.05.

AJITEBPAHYECKHE OYHKLHH {264.13

x*x 1 [l x3 3x 3 x 1 x“]

?S_ _— e ——— —— e ———

5 s 7 s 9s® 1lsH

xdy L fle 40 6x axt 1.
Ss“ T T a"% |5 s 7s’+9’s"‘-ﬁﬁ 13s%)°

Sd 5
S"_’_‘ =s—-+2—a’s'+a‘s.

s 5 3
xdx s* 2 at
S S 3 +2a's— s
xdx 2q? at
¢ =S T
xdx 1 2a° g_‘_
s s 3s% bs*
S‘ dx 1 _ 2a* a'
SPP+1 = T (Qp—B)sFTF (2p—3)sF 3 (Ip—DsPi

x'dx x| 5 4 4 5 4 5 o1
S—S—_Fﬁ-ﬂaxs—l—l—éaxs—}-ma In| x +s}.

(Cm. 3ameuanne s 260.01,)

Gd 3 2,3 ]5 4
Sx x X 5ax__8_a_s£+|§5a.lnlx+sl.

s 578 s

x%dx ' 10a%* , 5 a'x | 5

T w3 e Tre tadinlx+sl
x%dx 23 x° 7 a®*x®  a%x
S5 =Btz —Ftmlrsl
x%dx 1 x_’

@ - T2y

fdx 1 lx_’ 1x

st T A7 9|

dx 1 1 X gx’_'_lx"
T T ST 98 T
fdx 1 [1 ¥ 3x ix_“__l_x_':
5 T g | TsTT 98 Tirst 13s%)°
x’dx_l ] 3 2.8 3 4, °
—S—-—7s+—5-as+3as+as.
x'dx 1 s 3 2.3 'y g:
S§—, =='5-$ +§as +30$~—9.




282.03)

267.07.

267.9.

281.01,

281.03.

281.05.

281.07.

281.09,

282.01.

282.03.

MHTETPA/N, CONEPWAUIHE s=(x'—a?)'a 57

vdx _ o 348 3 o

P s s 3s?  bs¢*

x'dx _ 1 _ 3a?
ST T @p=T)sF T @p—5) s

3al l
T @p—3) P (2p— 1)?7"

= ==S VTa———l—arccosl—l——arcsecl l[x’>a‘]

dx
Sx—s, ————— arccosl—l
|
z_ I
2 |
|
! 17
l
Fese g
\ ] |
\\ | )
\ ) 7
vy 1
| =
| ]
i 1-2 |

Puc. 281.01. Tpaduxu PyHkunfl y=——c——r

(nym('ru P

Vx’

1
Hasa JAHHHA) H yaarccosl;- (cnJaouiHas JHHHA)

1 1 a
pre =—aa—=s-+.rcs+a‘sm°°s|7|-

dx 1 1 1 a

s =—5T=s'+'—3a's-—;-;—ﬁ""°°°s|?|-

dx 1 1 [ a
B =—ra s — g arccos| .
@ _ s

s a¥x

a1
xSt @

x|

+3).



88
282.05.
282.07,
282.09.

283.01.

283.03.
283.05.
284.01.
281.03.

284.05.

290.01.
290.03.
290.05.

291.01.

291.9.

292,01,

292.03,

AACEBPAHYECKHE OYHKIHH

s 1 a
o ==————Qa,x,+2—a; arccosl;l.
(CM. 3ameuanue k 281.01,)

dx | 3 3
o = mm— e —amarceos | |

dx | 5 a
S—? 2a* x'§_6a‘s'+2-5_'§+270ia“'cos|?l'

o _1(s_ s

s at\x 3x)°

ax __1(x_ 2 s
s a*\s x 3/

dx 1 % 3 3 s
S,Fs‘s =E'(—3_s'+?+?"§F)‘
Murerpann 282 u 284 HaxoasiT MOCPeACTBOM MOACTAHOBKH!
. —adz

Z =F'. Toraa dx=m.

S xs at
sdx=7—?ln]x+s[. (Cm. 3ameuvanue k 260.01,)

: 5
Ss‘dx::%xs'-—%—a’xs +B—a‘ In| x +sl.

5 5 5
Ss’dx::%—xs‘—ﬂa‘xs' +l—6a‘xs—-l%a' In|x+s|.

stdx:%, 291.03. st'ax=%,

S +3

o+l =3
st dx B3

a‘xs

Sx’sdx +—-~——-ln|x+s|
(Cm, samevanue k 260 Ol.)

S ws'dx =g +a;4s Ty +16'“l"+’|

(282.08



804.01]

298.01,

203.9.

294.01.

294.03.

295.01.

295.03.

295.9.

301.01.

301.08.

301.05.

301.07.

302.01.

302.03.

302.05.

303.01.

303.03.

303.05.

304.01.

HHTETPANB, COMEPKAWME §=(x'—a*)'h 59

11 2.8 7 !sl
Sx’sdx=%+%i. 293.03. Sx's’dx=§7—+-as- .
sP+8 a!stp+3

2p—|—5+ 2p+3°

x%s* | a*xs® | a'xs a°
SXde—’—ﬁ—-{——-B——I-—]F—Elﬂlx—}—Sl.

(Cm. 3ameuanne k 260.01.)

sy, XSt atxs® | alxs? 3 & 3
Sx de__s"'“ﬁs_'i'ﬂ_féﬁa xs +15g 6 In|x+ sl

S x*s?PHdx =

s _s 2a%s* | a‘s’
Sx sdx == 5 3
539, S 2a%" , a's®
stdx—-g-i— T
5.2p41 _ S2P+T  9q22P+S  gAstP+3
S” =57t 5¥5 T 2 ¥3’
§5 H
~— =§—aarccos |—|.

stdx  §° 2 R a|
==—a’st+a’ar =,
S p 3 + accoslx

sftdx ¢ a’s’ 3 s al
ST__5—— 3 +a’s—a arccos‘; .
s'dx 7 as | a's’ 7,0 a
[oE =TT 5 —ats ratancos [ 5.
sdx s
= =—;--|-]n]x—|—s]. (Cm. sameuanne k 260.01.)
3
Ssx‘fx=_._+__xs——3-a In|x+s|.
sbdx s 15
S i =—?+-4—x' 8a’xs+ 344 In|x +s].
sdx s 1 a
= 2?+2—Garccoslzl.
sdx __ s" 3 8 rccos!|?
&= 2x’+ D) D) CCOSs |
ssdx __ s8 5 , 5 , 5 , a
Sx_’_—‘z_x""f s'—oa s+—§a arccosl;l.
sdx &




60 AJIFEBPAHMYECKHE OYHKI(HH [304.08

304.03. S :‘fx=——-——+ln|x+s] (Cm, 3amedanue x 260.01,)
304.05, S%Qg—g#“%-{-g——a In|x+s|.

305.01. sx—‘fx=—-£;+gzsz—x—,+-gl?arccosl%l.

305.03. S%=_4S_;‘+§b%}’_i%’+8 arccosl [

sos.0r. (= (htam)-

306.03, Ss’xﬂ=5asTx,

307.01. S-“x",—"=—-§i—,+wiﬂ+mj7+%ﬁarccos[%|.

sdx s 1 4 8
sos.0n. [fE= i (FJFW‘*'I_M) )

Murterpanu, comepwauwune f=(a*—x*nn

320.01, j‘#=jy£—x_xz=arcsin% [x*<<a®].
Hapxo 6patb nosoxutesbHbie 3HaueHusa ¢ u a.
s20.08. (F=g7. 82006 [G=i[f+5%].
320.07. S"T’f=5'—[ti+§’t‘—:+;f:]
mom, 4=k (5430425 +45].
R T AT ]
003, [f=gm[f+3m+3 5+ 70 b rti]-
0.5, [fimin[7 435 +5R+T R +SF+im 0]

Hure: panst 320.03—320.15 HaxouAT OOCPeACTBOM NOACTAHOBKHE
adz

(L 42)°

<2
z’.—=—-—x-v Torga dx==



322.13) MHTETPAJIH, CONEPXALIME ¢ = (a2 — x2)'/3
xdx __ xdx 1
821.01. S o . $21.03. S LY
x dx 1 xdx i
s21.05. (4% =4 s2107. { X = L
xdx 1
219 \ 5% = e
NI
1] "
i\ 2 1
/i/‘\ s
= 7 \ Il 7
V7-z£ i \\~.= Z’/ :
|
i ! Y=ICSN T
l | z
v
| i
! |
! +7
' |
-Z |
12
Puc. 320.01. T'padukn pyHKuni y= !
Vi—xt
(NyHKTHPHasl AHHHSA) U y=arcsin x (cnyiowHas
JIAHHSA).
x2 a? . X
322.01. S = — % 4 arcsin X,
322.03. S TH 2 aresin X, 322.05. S L
x? 171 a8 1 x8
se207. (EF = L[15++5]
x? dx [1 a8 2 xb 1 x?
322.00. {5 x[FE+En+55]
x?dx 171 a8 3 x° 3 x? 1 x®
soann, (= Lo 80 00 1a]
xdx 1 3 4 x° 6 x7 4 1 x
e Y R RS SRS S

61
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322.15.

323.01.

323.05.

323.9.

324.01.

324.03.

324.05.

324.07.

324.11.

324.13.

324.15.

325.01.

325.03.

325.05. .

325.9.

326.01.

326.03.

326.05.

ANFEEPAHYECKHE ©OYHKUHH (322.13

xtdx 171X, 5t 10 £ 10 x* 5« w
w3 atsRtTatos timt e

— at. 323.03. S L S

%
s

1 a?

)

)

\

Stwﬂ =~ @p—y s TG
Sx‘—fx=—x—:£—-%a2xt+%a‘arcsin%.
Sx‘tgx=’ﬁ2£+%x--%a‘arcsin%.
Sx—"gf=—%+%%+arcsin%.

ek s [SESA[ES 0]
Vo =alsa+7a+e%)
]

Vo =m[satrat s timtnm)
ER

S’ﬁt_‘j£=—§-+2a2t+5t.

S"%:-t-%’-rgi. 325.07. S‘%=i‘—%+§a.
Sx"dx= 1 2a? _+ @

{2041 2o—5)2p8  (2p=3)r3¥ T (p—1)2r1°
S#=—x—;f—%a’x’t—%a‘xti—%a'arcsin-:—.



341.05]

326.07.

326.09.

326.13.

326.16.

327.01,

327.03.

327.05.

327.07,

827.9.

341.01.

341.03.

341,05,

WHTEFPANH, COMEPWAuME #=(a®—x")'s 63
(2=t s26.11. (5
T )

— ] g_ 2.8 2 443 [ ]
ST_Tt—Sat+3at a’t,
xdx 1 s 3 2,3 a ‘l‘.
S—t,—_gt-.-gat—}-?}at-}-t,
dx 1 ,, R 3 | a

S" =-3—t —3at——;—+3t,.

x 3a* 3a* a*
ST =t+7—z tm

1

xdx
P72y

—@=ner +

3a?

3a(

-+ (2p_5,tzp-s—(2p_3)tzy—z 4

a

+ gp—ner

.d_x-— __dx—=.__._.|n
i )y Y=g a

34MCTHM, 4TO

| a4t
-——ln| —
a X

a

-1 Arch
a X

=1 Arsch
a

- —'—ln (a+’),

1 a4t

X

[x*<a?].

|-

2a a—t

Puc. 341.01. Tpaduku

byHKuHi y = —
xVi—2

(NYHKTHPHAA JHHHA) H

1+Vi=2
X

Yy =—In

(CNJIOWIHAA NHHHA),

Hago 6pate nosoxuTeabHue sHavewus Arsch, Arch, a u ¢,

dx
xt3

1 1

= e ——
ad a

dx

| 1
= tar—

a1
|21,
1 4
-a—ill' a-i‘ ‘.
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341.07.

341.09.

342.01.

342.03.

342.05.

342.07.

342.09.

343.01.

343.03.

343.05.

344.01.

344.03.

344.05.

345.01.

345.03.

AJITEBPAHYECKHE OYHKUHH

c dx a1
S FT 5a2Z§ + 3a4t3 +a“t a l“, x |

dx 1 1 1 a-t
S;T 7o T 5am T 3w +N"&?‘",‘T l

a L

3t~ a%x*

dx 1 ! x
Van=a(-5+7)

dx 1
SW%T("“"‘ +3l3)

dx 1 4 3¢ | 3x¢ X8
Vor=a(—5+7 55 +5s)-

dx 1 4x° x?

Vi =an(— 5+ 7 +55 +55 +77)-

de 3 a-i—t
\ == g — g 0|5 (O 34101

ax 1 + a+t

B T T 2ax v 28t 2a5 |

dx 1 a+t
S PE =" en T tan Ga‘t" + o 2a‘5t 2a"l ‘ I

dx 1/t 8
S_7=°‘&7(7+3xs>'

dx | X 2t 8
Vir=—a(-7+5+m)

dx 1 x3
SFF——EF("W—_"' +3x3)
Hurerpann 342 u 344 waxogaT nmocpecTBOM MOACTaHOBKH}

x? ad2
2 N = —
2=, Toraa dx Gt

dx t 3 ¢ 3 a+l[
SW——[r—azx- tgae tean ]

dx 1
S X ’[4aa'x4t + g ~ &t Toa

o[}

[341.07



361.03)

846.01,

346.03.

350.01.

350.03.

350.05.

351.01.

851.9.

352.01.

352.03.

3563.01.

353.9.

354.01.

354.03.

355.01.

355.03.

355.9.

861.01.

361.03.

HUHTECPAJIB, COMEPXAULHE f=(a*— x*)'h
dx 28 £
SW ( t3stsa )
dx 1 x t r
S,Tt' =—z (-7+;+3—x,+~5;,—)-

xt a . X
Stdx ——2-+7arcsm;.

s _xtt 3 3 . »
St dx——4-+§-a xt-l-?a arcsln;.

dy =545 e 18 pn 15 avaresin 2
Stdx —-G-+24a xt +l6a xt—}-ma arcslna.

65

* p #
Sxtdx=—-3—. 351.03. Sxt’dx=—€.
Sxt’“‘dx = —;;F_:;

Sx’tdx --—+a;t +%.arcsin-;£.'

jx t dx————+02§t’+al;t+ 16 arcsm

f stax=5—2L 353.03, § s dx—;——

Sx't”’“dx=$_%-—%.

g‘tw::—-’%t——-a—;i a:’ét—l—lﬁarcsm

5 xt¢ dx———ists—-a—;-g—s—i-ag: +128axt+128a arcsin—

5x‘ta’x LN L

Sxt dr=—Lf 22028

e
txﬂ--t—al ,a+t‘. (Cm. 3ameyanne x 341.01.)
%=%+a’t—a'ln J—;Ltl

3 r, B. Osafir



66 ANTEBPAHYECKHE OYHKUURA (301.05
Ha ertofi cTpannue f=(a*— x?)'s

861.05. S""’ '+ -I-a‘t-—a'lnla—':'—’l.

7 L3
861.07. j’#=§+% Yt at—a'ln "'“l
862.01. ﬁgé = —L —arcsin x.
X X a
3
862.03. ’—#‘=—£——3—xt—§—a'arcsin-—.
X X 2 2
862.05. (ﬁi,’l=—’_’—i xtr— B gty 1050 arcsin =,
Jox x 4 8 8 a
8€3.01, l(ig-:—;z—;;-l-%& n a—:'_—t' (Cm, sameuanne x 3841.01,)
. 1t dx £ 3, 2a; |lat1
3€3.03. S——;’_:_'?_—_-Q_-'--?_]n,_x—"
863.05. (L%—_ L _Sp_ Loy So|et
e o 2% 6 2 2
tdx r
864.01. ST=“§W‘

*dx I 1 x
864.03. S e+ L anesin 2,

364.05. ng=— x,+201+ +—a arcsm-
865.01. S%{=_#+8—&l’_x’+@ln’%-’"

g65.08. (L&—_ L 3 2 3L 2y 2t
se6.0l. [ L&e— (5t 3m)

866.03. S for e L

867.01. J I_x‘?= 6x‘+ 24a’x‘+ lGa‘x’+ Iﬁa‘l ,a+’|

368.01. (L= — (Gt it i)



380.005] HUTECPATW, COMEPKAMHE X'h = (ax® + bx 4 c)'h 61

Nuterpanw or 6unomMuansusix aupdepenuunanos,
bopMyau npusenenus

370. S X™(ax" 4 b)P dx =
IF-l-r‘l—p+T [ " HyP rzpr u"'dx]

371, S x™lax" 4 b)P dx =
= mpl—_,_,—) [—x"'“u"“ +(m+n+np+ I)Sx”'u’“dx] J

372. Sx”'(ax" + 6P dx =
=(Tnﬁ? [xm+'“p+'_“(’”+”+np+ 1) Sx”'*"a?dx] J

373. S x™(ax" 4 0)P dx =
= s T = m— e 06 (xmmurax]

3necy u=ax"+b u a,b,p,m,n Moryr OuTb AOSHMHA,
Avilb Obl He oOpauwlanucp B HY/Nb 3HAMEHATe/NH MPH pocjae-
L0BaTENbHOM UpHUMEHEHHH (OpMy.Ibl,

Muterpaan, conepxaumue X'2=(ax®+ bx-4c)'h

dx

1 1
380.001. i =—a—,rln]2(a/\’)/z+2ax-|-b| [a>0],
= IT Arsh _2axth +b, a >0, .
a'lr (4ac —b%)"" dac>b)’
=ﬁlnl2ax+b[ [a>0, b =4ac, 2ax+ b>0],
= ——a-,l—/’—ln[2ax+b| [a>0, b*=4ac, 2ax+b<0),
= arcsin 225 +0)_ a<<0, b'> 4ac,
(—a)'» (b*—4ac)'h | [2ax + b| <(b*— 4acyn|*
4ax +2b
380.003. S = ——,
00 X't (dac—b1)X'A
4ax +2b
380.005. Sx*" 3(dac—b1)X 'h (7+4ac—-b’)'

3‘



08 ANTEBPANYECKME OYHKIHHA 1380.009

_ dax 4 2b
S xen+)j - @n—1) (dac— b3 X 2" =)z +
8 (n—1) S
+ (2n—1) (dac—b%) ) xfzn—n 2’

380.009.

xdx _X'® b dx
880.011. SXT:=T"% - [Cw. 380.001.]

dx 2bx +4c
$80.013. S"-— = Zhatie
X3r (4ac—b*) X'
xdx 1 b dx
880.019. S-)?m—z':_an_l)ax(m-])/z—% X(2n+1)fz'

x2dx x 3b 3b*—4ac dx
880.021. SF=(§5—W)X”+ e (22 (Cn. 380.001]

380.111. Sﬂ_=__11 2(cX)”

xX'2 o2

+—= -i-bl [c>0],
bx+2c [c>0 ]

=_— ! Argh_txT2 .
P |x | (dac—b2)' | dac> b

———5n 0|22 [e>0, 5= dac, bx+20>0),
= 11/ In bxi_%\ [c>0, b*= 4ac, bx+ 2c¢<0],
c 2
_ 1 . bx+2¢ c<0,
T (=o' arcsin |x|(b*—4ac)? [b‘ > 4ac] :
dx 1
380.119, Sxx(mﬂ)/z‘: (2n—1)cx‘="“’*’+

1 dx b dx
+—E xx(zn—l),z—?? X(2n+1),2'

1
sso.t21. (4 X" bf 2. [Ow. 880111

380.201. S X'2dx = 2“+bxl 2+4ac—b le ~. [Cm. 380.001.]

380.209. SX<="+'>’2dx= (2ax4b) XD 2

4a(n+41)
2
x (4a08a (t;).}(.21n)+]) SX(m-l) 2dx.
3/2
380.211. S X' 2dx = /Xga— b (thzz'f‘b) X' 2—

_b_(‘i%—z_b’) )'(Tx/z [Cwm. 380.001.]



387]

380.219.

380.311,

380.319,

380.321,

383.1.

383.2,

383.3.

383.4.

384.1,

384.2.

384.3.

387.

HHTETPAZR, COAEPWAWME X'l = (ax®4 bx +c)'h 69
(2n+1)/2 xin+on b (2n+1)/2
§ xomenna =m"2— Jonsonas.

X/2dx \ b
S P =X“’+? X”’ + gxxlz-
[Cm. 380.001 u 380.111.]

X(2n+l)/2dx=x(2n+l)/2 b Y X(Zn—-l)/!dt
{*— — +-2-SX“" vidx e | ———=.
Xl,!dx XI/!
[ =S+l
[Cm. 380.001 u 380.111.]
dx 2 2
— = ——(ax'4 bx)'2,
Sx(ax’+bx)'/’ by (45 b2)
dx x—a
Sm =arcsin =
d _
5(2_0;—"_—-;";?-’:—= — (2ax —x*)'2 4 garcsin ("_a‘_l) .
2 at . X—a
S(an— -+ 5 arcsin ——.
dx 2, |lat(x*4a)'?
Sx(xn+aa)l/2 - —E(_I n xn/l ¢

x> 2 arccos‘ 2 ’ '
X (x*—a?)'f na $it]”

x' 2dx x \32

S(a oy = arcsm (a) .

S_Jx_=

(a*+b) V X +g

1 xVag—bf

= — g > bf],
Vo Vag—tf clg Vo Vidte [2g> 071

=_— ' Yo ViFtg+xVbi—ag
2V Vif—ag | Vb Viete—xVoi—ag [of > ae].
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TPUTOHOMETPUYECKHE ®YHKLWU

400.01, sin®*A4cos*A=1,

400.02. sin A=}"1 —cos’ A.
400.03. cos A=}'1—sin* A,
400.04. tg A=sin A'cos A.

400.05. ctg A=cos A/sin A=1/tg A,
400.06. sec A=1 cos A,

400.07. c¢sc A=1,sin A.

400.08. sin(— A)= —sin A,
400.09. cos(— A)=—cos A.
400.10. tg (—A)=—1gA.

400.11, sec’A—tg*A=1,
400.12. scc A=V1F1g*A.
400.13. g A=}sec*A—1.
400.14, csc’A—cig’A=1.
400.15. csc A=V 1+ cig A.
400.16. cigA=)csc?A—1.

2ameTHM, uTO MR AeACTBHTE/NbHBIX 3HaueHHA A 3HAaK BHEyKa-
SaHHBIX PaJHKaJOB S3BHCHT OT TOro, B KaKOH YeTBEPTH HaXOAHTCH
yroa A.

401.01. sin(A+ B)=sin Acos B+ cos AsinB.
401,02, sin(A— B)=sin Acos B—cos AsinB,
401.03. cos(A+ B)=cos Acos B—sin AsinB.
401,04, cos(A— B)=cos Acos B+ sin AsinB,.



402.06)

401.05.
401.06,
401.07,

401.08.
401.09.
401.10,

401,11,

401.12,
401.13.
401.14,

401.15,
401.2,

492,01,

402.02,

402.03.

402.04,

402.05.

402.06.

SOPMY /I 71

2 sin Acos B=sin(A+ B)+sin(A—B).
2 cos Acos B=cos(A+ B)+ cos(A—B).
2 sin Asin B=cos(A—B)—cos(A+ B).

sinA+sinB=2 sinA+BcosA;B.
sin A—sin B=2 sin A;Bcosi—;ﬁ.
cos A+ cos B=2 cos ;-B cos —%E
cos A—cos B=2 smA;' sin—zﬁ .

sin® A— sin® B =sin (A 4 B) sin(A— B).

cos® A—cos® B=sin(A 4+ B) sin (B— A).

cos® A— sin® B = cos (A + B) cos (A— B) = cos® B—
1

sin® Acos®A*

sin® A.
sec? At csc* A=sect Acsc’ A=

pcos A4 qsin A=rsin(A490),

rae
r=Vp +¢ sind=plr, cosh=q|r
WA
pcos A+ gsin A=r cos(A—¢),
rae
r=Vp+¢° cosp= pir, sinp=q|r.
3aMeTHM. 4YTO p H ¢ MOTYT GHITb MNOMOXKHTENbHBIMH W OTPUlA-
TEJbHbIM |

sin(A+ B+ C)=sin A cos Bcos C+ cos A sin Becos C+
4+ cos A cos Bsin C—sin A sin Bsin C.

cos(A+B+C)—cosAcos Bcos C—sin Asin Bcos C—
—sin A cos Bsin C— cos A sin BsinC,
4 sin A sin BsinC=sin(A+ B—C)+ sin(B+C—A)+
+ sin(C+ A—B)—sin(A4- B4 0),
4 sin A cos Bcos C=sin(A+ B—C)—sin (B4 C— A)+
+ sin(C+ A—B)+sin(A+ B+ C).
4 sin AsinBcosC=-—cos(A+ B—C)+ cos(B+C—A)+
+ cos (C+ A— B)—cos(A + B+ C).
4 cos Acos BcosC=cos(A+ B—C)+ cos(B+C— A)+
4+ cos (C+ A—B)+cos (A+ B+ Q).



72 TPHIFOHOMETPHYECKHE &YHKLHH 1403.02

21gA
T+ A’

408.03. sin3A=23sin A—4 sin® A,

403,02, sin2A=2sinAcos A=

403.04. sin4A=cos A(4 sin A— 8 sin® A).

403.05. sin5A=05 sin A—20 sin®* A4 16 sin® A,

403.06. sin6A =cos A (6 sin A— 32 sin® A4 32 sin® A).
403.07, sin7A=7 sin A—>56 sin* A+ 112 sin®* A— 64 sin” A,
403.10, JIns uenoro NONOWHTENLHOTO YETHOTO 71

sinnA=(—1 )TH cos A [2"" sin""'A— ("_]"222"-' sin""* A4

+ _____(n—S;'(n- 4 gn-s sinm-s A —

) (n;5> (n=0) gn-1gipn-714 4. ., ]

psin obpwiBaetcs, korla koddpduuueHT o6GpaulaeTcs B HY.b,

403.11, pyro#t psan:

2__o2
sin nA=rncos A [sin A— ("_3!& sin® A 4

(n2_22) (n2_42)
5!
2__ — 2__
(=2 (n? 7142) (n*—62) sin’ A4 .. ]

[n uetnoe u > 0],

sin® A—

403.12. Tns weuetnoro uenoro n>1
n—1

sin nA=(—1) ¢ [2"" sin” A—% 2"=2sin""* A -

20D gnosgiyroe 4 BB =D gnor e g

+n(n_5>(n4'-6) (n_7) 2”-9 sinl‘l-ﬂ A_ . .] ,

psn obpbiBaercs, koraa kosdduiltieHT o0pailaercs B HYJb,

403.13. [lpyro#t pan:
sin nA = n sin A—L";T—l:)— sin® A 4

4D g

[n neuernoe u>0].



404.24)

403.22

403.23,
403.24,
403.25.
403.26.
403.27,

403.3.

403.4.

404.12.

404.13.

404.14.

404.15,

404.16.

404.17,

404,22,

404.23.

404.24,

COPMY N 73

cos 2A =cos* A—sin?A=2cos’ A—1=1—2sin' A =

_1—=tgr A ctg A—tg A
“T¥t# 4 ctg A+4tgA®

cos 3A =4 cos* A—3 cos A,

cos4A =8 cos* A—8 cos* A4 1,

cos 5A =16 cos®* A—20 cos® A5 cos A.

cos 64 =32 cos®* A— 48 cos* A4 18 cos* A—1,

cos TA=64 cos’ A— 112 cos®* A+ 56 cos® A— 7 cos A.

cos nA =2"="' cos” A——]'% 2%=%cos"=* A4
+ n ("2—3) 9n=3 cogh=% A n (’1—43)' (n—5) Qn=1c0sn=9 4 4+

+ n (n—>5) (n4’-6) (n—7) 91=9 cos"=% A— ...

dopmyna obpuiBaeTcs, kKoraa kodduuuent obpautaercd B HYIb
(n uence u > 2),

sin 2ﬁ= ]/—é—(l-—cos 4). 403.5. cosi24= ,—;(1 +cos A).
sin’A=-é—(-—cosQA+ 1).

sin® A = -i—(——sin 3A + 3 sin A).
sin‘A=—é—(cos4A——4c052A+%).

sin®* A= —lé(sm 5A—>5sin34 4 10 sin A).
sin“A=é(—cos6A+6cos4A—]5cos?A+ —29).
sin’A=—(-—sm7A+7sm5A 21 sin 34 + 35 sin A).
cos’ A= —2— (cos 2A-1).

cos® A= — (cos 3A 4 3 cos A).

ol = ol

cos* A= (cos 4A44cos2A+ %)
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404.25.

404.26,

404,27,

405.01,

405.02,

405.03.

405.04.

405.05,

405.07,

405.08.

405.09.

405.10.

406.02.

406.03.

406.04.

406.12.

406.13.

406.14,

TPHTOHOME TPHYECKHE OYHKIHH
cos* A= % (cos SA 4 5 cos 34 + 10 cos A).

cos‘A=;—2(cosﬁA+6cos4A+ IScos?A—i—g—S).

cos’ A =(%(cos 7A+ 7 cos 5A+ 21 cos 3A + 35 cos A).

(OueBnano, 404 MOXHO MPONOAKHTL, HCNONL3YS OHHOMHAJBHEE KO-

GHUHEHTH.)

_lgA4tgB_ clgA4cigB
A+ B =1 AtgB = cte AclgB—T"

fg A—tgB =ctg B—ctg A
1+tgAtgB ctgActgB+1°

_ctgActgB—1 =l-—tgAth
BA+B) = A ragE ~ A+EB "

ctgActgB+1 _1+1gAtgB

tg(A—B)=

ctg(A- B)= ctgB—cigd o A—1gB °
tgA+tgB="TUAED) " 405,05, 194—tgB=
ctg A+ ctg B=0ALD
ctgA—cth:ii—:f—si_n%)-.

tg A+ctg3=%%'-_ﬁ%).

ctg A—tg B=%.

tg 2A= laing = ct2gft§il= ctg AQ—tgA'
tg ga=3led—le’a tgl _A_;ttgg::.

tg 44= 14—%2:-,44-3:;,4 .
ctg2A=ctg’c:lg-;l ___12—tgtg;A= ctg A-2—tgA .
cgaa =LA
CQ4A==a¢A—6a¢A+1.

1ig A—dcigd °



408.02] SOPMY N 15
A 1 —cos A sin A 1 —cos A
406.2. tg; sinA ~ l1+4cosd I+cosA*
£= sinA _ 1+4cosA ]/l-f-cosA
406.3. ctg 2 I—cosA™ “sind l—cos 4 *
407. sin 0° =0 = cos 90°,
sin 153° =sin ;‘—2 = ';ifgl = cos 75°,
sin 18° =sinl%= 4 54—"1 = cos 72°,
sin 30° =sin % = —;- = cos 60°,
sin 36° =sin % = V‘Z-V_;fs = cos 54°,
sin 45° =sin % = —‘lff = cos 45°,
sin 54° =sin A V541 = cos 36°,
10 4
sin60° = sin % = Kzé = cos 30°,
5
sin 72° =sin 25—n = V;;/;_/. 5 _ cos 18°,
sin 75° =sin ?——g = V;:/"; = cos 15°,
sin90° =sin = =1 = ¢0s 0°,
sin120°=sin%n=@. sin240°=sin4—;-=—--'/7§.
cosl20°=cos%"=—-%. c05240°=cos%"=—-—]2-.
sin 180°=sinn =0, §in 270° = sin o = — 1.
cos 180°=cosn=—1, cos270°=cosa—;=0.

408.01, sinx= -21—, (e*—e="*),rnei=+1 —1,

3ameTHM, 4TO B BJEKTPOTEXHHYECKOH JuTepaType BMecTo i 4acTo

ynorpebasercs j.

408.02. cos x = -‘,Iu'* +e-'%),
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408.03.
408.04.
408.05.
408.06.
408.07.

408.08.
408.09.
408.10.
408.11.
408.12.
408.13.
408.14.
408.15.
408.16.
408.17.

408.18.

408.19.
409.01.

409.02.

409.03.

409.04.

TPHTOHOMETPHYECKHE GYHKUHUH [408.03
L fel¥—p=ix fed%—1

twx =—i(agem) =— ()

e'* =cosx-+isinx. (Dopmyra Siizrepa.)

e*+* = ¢% (cos x + i sin x).

a*** = a*[cos (x In @) + i sin (x In a)].

(cos x + isin x)* = '™ = cos nx + i sin nx.
(Popuyra Myaspa.)

(cos x + isin x)~" = cos nx— i sin nx,

(cos x-} i sin x)~' = cos x— isin x,

sin (ix)=ish x,

cos (ix) =ch x.

tg (ix) =ithx,

ctg (ix) =—icthx]

sec (ix) =sech x,

csc (ix)=—icschx,

sin(x 4+ iy)=sinxchy 4 fcosxshy,

cos (x £ iy)=cosxchy F isinxshy.

sin 2x 4 i sh 2y
cos2x+ch2y °

sin 2x F . sh 2y
ch 2y—cos 2x *

tg (xLtiy)=

ctg (x £ iy) =

ce'* = ceil ¥t rpe k—1enoe YHCIO MAH HYTb,
= ¢ (cos x -+ isin x).

1=e"*2*" — cos 0 4 isin 0.
3amMeTHM, YTO
cos 2kn=-cos2nt=cos0 =1,

— 1= RN — cog 4 isinm,
3aMeTuM, 4TO
In(—1)=2k&+1)nl,

V1 =e*niz | Dr1a BeAHYHHA MOWET NPHHATH JBAa Pa3NHYHBIX
3HayeHHss B 3aBHCHMOCTH OT TOrO, YeTHO H/IH HeYyeTHo K.
ITHMH 3HayeHHsMH OYAyT COOTBETCTBEHHO

™ —cos0+isin0=1, e**"™=cosn+4isinn=—1,
rae r— uenoe YHCAO HAH HYNb,



409.10]

409.05.

409.06.

409.07.

409.08.

409.09.

409.10.

®OPMYJIH! 717

V =1 =er+vniz, Dror KBampaTHu# KOPeHb HMeeT 1Ba
3Ha4yeHHd B 3aBHCHMOCTH OT TOro, 4YeTHO HJH HEUYETHO I,
STH 3HauYeHHUS COOTBETCTBEHHO

cos /2 + isinn/2 =i, cos3n(2+ isin3n(2=—1,

f'/l = ¢Min JTOT KOpenb MMEET TPH pa3NHYHLIX BHAUCHHS:
et =cosO-|—isin0=1

e(zr1+2n/a)i_ COS— +ls|n g.;.‘:——;- +i—‘/2§=a)’
(2rm+am/s) | — _n { _§ —_—— _l_ .V_-. —o?
e cos 3 -} isin 3 5 5 =0

{/T = e?*Mi/4, 10T KOpeHb HMeET YETHPE Pa3NHYHHX 3HAYe-
LHf: _
™ =cos0+isin0=1,
e(rn+2e) i = cos /2 + i sin /2 =1,
e@rntan)i=cosn+isinn=—1,
e(¥rm+enia) { = cos 3n/2 4 isin3n[2 = —1,
(Cm. 409.04 u 05.)

Vi=e@s+nmils (nonyuaercs wus 409.05 npu r=2s), drot
KOpeHb MMEeT I1Ba 3HaYeHHs

enilt = cos - + i sm (s uerHoO),

=vs s

Lt
T— ( V,2_+ V7> (s neueTHO),
an

l‘l

5n .
esTi's = cos T + ism

V1 = ethmiin — cos 2% +i

NpPUHUMaeT 71 Pa3JHYHbiX 3HAauYeHHH, COOTBETCTBYIOUIHX Pa3Jiny-
HLIM 3HauenHsiM k. Ypasueune o”=1 HMeeT »n pa3NTHuHLX
Kopuefi:

@,=cos0+isin0=1, (o,=c0527?-+lsin2—n

2 . . 2%
co——cosQ( >+tsm2( ),..., mk=cosk7+zsmk-{,

2, ., . 2n
mn_,=cos(n—-1)7+tsm(n—l)—n—.
3ametum, uTo cornacuo 408.07
— 2 — 3 — R RN ]
0, = O Wy =3, Oy = OF 0, = 0",

Bce n kopueft n-ft cremesnm ©3 Kakoro-nu60 4HCNA MOTYT
OhiTh NonyyeHH H3 JI060r0 KOPHA yMHOXEHHEM 9TOr0 KopHd
Ha n KopueH M3 eNMHHUHW, KoTopwe ykasawo 8 409.09.



78
410,

410.01,
410.02,

410.03.
410.04.

410.05.

410.06.

410.07.

410.08.

410.09.

410.10.

410.11.

410.12

TPHrFOHOMETPHYECKHE ®YHKIIHY {410

bopMyan ana naockoro Tpeyroabuuka, [lycts
a, b w ¢c—CTOPOHM, npoTHBO/ewaulHe yraam A, B u C.

a’=0b* 4 ¢*— 2bc cos A.

a b ¢

a=bcosC+ ccos B,
A+ B+ C=n pannauos = 180°,

sm%==v/ﬂki%Q:9'rm p=-5(a+b+o).

A p(p—a)
Cos -2—= ‘/—bo_

A (o0—b) (p—0)
g 5= plp—a) °
A—B a—b C
e =T

Uto6w na#tth ¢ no @, b n C npu nomoutw Ttabauu norapud-
MOB TPHrOHOMETPHUCCKHX ¢yuxkuuH, noaowxum

_atb, C . _ c
tgﬂ—a—_—btg5 ; Toraa ¢=(a—b)cos 7 sec),
Mnaomanb Tpeyronbhuka
1 . a® sin BsinC
5 absinC= Vpp—a)(p—0)(p—c)= T e A

Ecrm C=90% 10 ¢*=a+ . UYtobu watitn c= ) a’ + b*
h
NPpH NOMOWKM Tabauil A0rapudMOB, NOJIOWKHM tgﬂ=;, TOraa

c=asech,
STO OKa3biBaeTCqd MNOoJie3HhM B pa3HbliX c.nyqaﬂx.

B nnockom Ttpeyronbuuke

lna=lnb—(% cosA+~2£b,,— cos2A ...

...-{-%,cosnA—l—...) [c< 0],
=Inc-—(7b cosA+$—c?cos2A+...

,,_+n;:';,cosnA+...) [b<c].
[Cm. 418.]



416.02]

415.01.
415.02.

415.03.

415.04.

415.05.

415.06.

415.07.

415.08.

416.01.

416.02.

PAAM 75
Panw
sin x=x—§:,+;c—:—%+... [x* < o0].
cosx=1—;-:,-|-§,—-—g—°|+... [x* < o0].

62

x* 2 17
tg x=x+-§+rgx‘+§ﬁx’4 mx.-*-...

272" ~1)B,  an- _n?
"’+_—'(2n)l XM . [x’\T].
[Cm. 45).
ct: x-—__..i__{‘_.Q_xs_.i_.
gx= 3T & 945 arm T e
_22"3,, K1 [x’<n’]
.o (2")' TR ) .
[Cum. 45.]
o 25 Bl o T e, .. :
secx—l-{——?--l»ﬁx + =55 % +mx +...
E x*" . _n?
...+(2—n)—r+... [x<7].
[Cwm. 45].
1 x 7 31 s 127 .
esex=<+F+am* + B0 Teosso* e
2(22n7' ) ne
.+—(§7)’—an’ 4 ... [x*<n?].
[Cm. 45).
sin(6+x)=sin0+xcos¢)—x”52h;o—
x*cosh | x'sinf .
— =t T .-
cos(ﬂ+x)=cosﬂ—xsin6——x’§(;so+
Lsin . x*cosd
t—=t—r
n . sin3x | sin5x sin 7x
-4—=smx+ 3 + 5 + 7 + ...
[0<x<n].

Moctosinnaa ¢ = %f (sin X+ Si"33x + &"55-5 4

+sm77”+ ) [0 < x>n].
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416.03.

416.04,

416.05,

416.06.

416.07.

416.08.

416.09.

416.10.

416.11,

416.12.

416.13.

TPHFOHOMETPHUECKHE OYHKUHH [416.03

4c nx 1 3nx S5nx
(4 =;(sinz—+-§-sin_a_+_ sin __+
+-;—sin7aix+ ) [0<x<al.
L cos 3x cos 5x cos7x . n E\
7 =Cosx—— + — = 4 ... [—-2—<x<2].

MocTos HHas c=4_(cosx_c023x+co;5x_cos77x+ )
n
[—%<x<3]
4c 1 3nx Snx 1 Tnx
c=—(cos——-3-cs -|-5 —a——-,i-cos-a_.-l..,.)

x=2 (sln x—51"22x+s'"33x—s";4x+ .“..) [—a<x<n].

sin 3x |, sin4x

x=n—2 (sinx+sm22x+ L +)
[0 <x<2n].

4 sin3x |, sin5x sin7x
x=—(smx— 3t —p +...)

ﬂ
—g =< Xé].

ol 2

1 4 cos 3x , €os 5x cos 7x
x=F— ;(cosx-!- 5+t +)

n? cos2x , cos3x  cos 4x
* 4(cosx— 5 + =% -l-)

8 cos 3x , €osbx
x=-4-—;(cosx— 3 + 5

cos 7x T T
— 7 +oo-) [—-fgxs-i‘l.

X —tx =
sin 2. sin3x  sindx
-—-—l2(sinx-—— n2'x+ Ui -I-)
[—n<x<n].




419.1}

416.14,

416.15,

416.16.

416.17,

417.1,

417.2,

417.3.

417.4,

418,

419.1,

PANL 81
ix—4 _l___cos2x_cos4x cos 6x .
sSnx=2\77T13 35 5.7
n n
[—'7€x€ 7] .
8 (sin 2x 2 3
cosx—;{ 3 +ﬁsln4x+ﬁsin6x+...

sin 2nx - }
[0 <x<al.

n
-ee @2n—1)2n+1)

2sinan [ sinx 2sin2x , 3sin3x
T I—a x_,t +3’—-a’ TT ey

e @— He UeJoe YHCJO [—r<x<a].

sinax =

2a sin an cos x cos 2x cos 3x }
,

1
cos ax = 2 e e G —

rae @— He uesoe YHCIO, [—n<x<n].

l —I-F(a sin 20 4 a® sin 30 -

1—2a c0s6+az= I+ sin
+a’sindb+...) [a*<1).

1—a?

_——‘1_gacoso+az=1+2(acosﬂ—l—a’ cos 204-a® cos 30+ .. .)

[e* < 1].

l—acos . \
T—Zacestpa= | Hacosh+a*cos264a’cos 30+ ...
[e*< 1],

—-—-——,_2as;gs°0+a,=sin0+ asin20+a*sin304 ... [a* < 1].

In(1—2acosb+a®)=
=-—2(acosﬁ+%’—cos20+%ac0530+...)[a'<1],
cos bl 20 36
=2inja|—2 (S GE LT+ ) (@ >11.
resin® | r’x2sin 20 | r°x® sin 30
]' + 2! + 3' +0.0,

rae r=Va'+ 0% a=rcosh u b=rsino.

e®* sin bx =
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419.2,

420.1,

420.2,

420.3,

420.4,

421,

422.1,

422.2,

427.1.

427.2.

427.3.

TPHCOUOME TPHHECKHE OYHKUMH [419.2

rxcosf . rxt cos 20 r’x*cos 39

¥ cos bx =14 ”—-}- 37 + ey
rae r u 6 Te e, uTo ¥ B 419.l.
sln"';l a sin’%1
sina+sin2a+sin3a+4,.,+4sinng=—-—— =,
sin <
2
cos"T-'-l<1sin'l22
cosa+cos?a+cos3a+...—l-cosna=———a———.
sin —
2
sina + sin (o 4+ 6) + sin(a 4+ 28)+ ...
sin ( n+"—" a) 26
eo.tsin{a+(n—1)0} = .
sin —
2
cos o+ cos (a4 0) 4 cos (a4 28)+ ...
cos ( n+n-2-l 6) sin%
eeo +cos{at(n—1)d}= 3 .
sin —
2
Ecan sinﬂ—xsin(f}-l- a),
0+m—xs'na+ x? sm?a-l— = x*sin3a 4 . [x*<< 1],
rae r—uenoe 4YHcao.
62 62 G2
sinﬂ:b(l——-ﬂ—)(l— Q,n,)(l--g,n—,>... [0 < oo].
462 462 442
COS&=(1—?>(1—§,—R—,)(1—5—,—:‘,)... [0’<OO].
Cm. Takwe 818.1 —818.4.
Tpuronomerpuyeckue ¢yuxuun — [Ipon3sonnuie
dsin x detgx .
— = Los x. 427 4. = escx,
dcosx . d sec x
— = —sinx. 427.5. - = secxtgx.
ai8x _ cecty 427.6 dcscx=—cscxctgx.

dx ¢ o dx



429) UHTECPANL 83

Tpuronometputeckne ¢pyuxuuu — HWeTErpann

MMpu BHuHC/AeHUH onpene/ieHHbLIX HHTErpaJoB 4acTo GhiBaeT MOJE3HO CTPOHTHL
rpadux noamHTerpanbHoil QyHKuHH. HekoTopse KpuBbe, TaKHe Kak rpapuk
TaHreuca, HMeloT TOUKH paspbiBa. Boobuie, nuTerpHpoBaHHe He 10OJIKHO MPOU3-
BOAMTLCA B MpejenaX, MeXly KOTOPHIMH HMeeTCl TOUKa pa3pbiBa.

429, [Toncrtasoskm:
u Au sin x cos x tgx x dx
—_— ] du
- 2 pgpop——— —_—————
()] sinx cos x dx u l/l u VT o arcsinu lfl—u’
. o yI=a __du
(2)| ccsx sin x dx Vi—u u ————— | arccosu VT
tyd u I ( du
= pr— ———— o
3)] tzx sec* x dx VH_“’ Vl-i-u’ u arctgu T+
2 1 —_ du
(4) | secx | secxtgxdx L';_._I - Vu’—l arcsec u u—v—u_z——__l
x|l L. x 2u | —u? 2u 2du
(5) tg—é- 7 sec -gdx T+at (T —a 2arctgu L

| 1 1
X HO 3aMEHHUTb TCTBEHHO HA — , ——, —— .,
ctg x, sec x, CSC . MOXHO 3aMeHHTb COOTBETCTBEHHO Ha fgx' cosx’ sinx
[lpumeua Hue., a) S F (sin x) cos x dx, — ucnonb3opats (l);
b) S F (cos x) sin x dx, — ucnonn3osath (2);

c) S F (tg x) sect x dx, — ucnoab3osaTh (3).

M3 tabauun cjedyeT 8n3parb MOAXOAAULYIO NOACTAHOBKY AAA
3aMeHb TPUrOHOMETPHYECKHX (QYHKUHHA anreGpanyecKHMH M o6paTHO.
Tak, Hanpumep, ec/d BCTPEYAIOTCA TOJAbKO tgx, sin’x, cos’x, cae-
Ryet npuMeHaTs (3).
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430.10.

TPUTOHOMETPHYECKHE ®YHKLHH [430.10

UnTterpanuw, comepxaumue sinx

Ssinxdx=—-cosx.

430.101, Ssin (a+bx)dx=— ]7 cos (a + bx),

430,102, S sinX dx = —a cos = .
a a

430.11.
430.12,
430.13.
430.14,

430.15.

430.16.

430.19,

430.20,

430.21,

430.22,

430.23.

430.30.,

430.31.

430.40.

stinxdx:sin X— X COS X,

S x*sin x dx = 2x sin x — (x* —2) cos x.

S x* sin x dx = (3x*— 6) sin x — (x* — 6x) cos x.

S x*sin x dx = (4x® — 24x) sin x— (x* — 12x* - 24) cos x.

S x® sin x dx = (5x* —60x® - 120) sin x—
— (x* —20x* 4- 120x) cos x.

S x* sin x dx = (6x° — 120x® 4 720x) sin x—
—(x*=-30x* 4 360x*— 720) cos x.

Sx”‘sinxdx=—x”‘cosx+mSx"‘"cosxdx.
[Cum. 440.]
2 _x_sian__i__sinxcosx
Ssin xdx—-g— 7 =7 5 .
s x*  xsin2x  cos 2x
x sin xdx=—4--— 8 -
3 2z -
Sx’sin’xdx:%—(—’i———é)sin?x—xc?g",
int e dem e (23 ginog (33
Sx sin xdx-_—s— (-4——8)s1n2x (8 6 cos 2x.
S sin xdx—cos X cos x.
3 .
stm xdx—ﬁ(;;ﬁ—slgg’f——i’—xcos x—{—;smx.

(Bupaxasa sin®x cornacio 404.13.)

3x sin2x | sindx
sin*xdx = T4 +—= 35 -

ey



432.11)

430.50,

430.60.

430.70.

431.11,

431,12,

431.13.

431.14,

431.19.

431.21,

431.31.

431.9.

432.10.

432.11,

HHTEFPAJBI, COAEPXALUHE Sin X 85
5cosx 5cos3x  cosbx
5 —_— a— —_—
Ssin xdx= 3 + 8 R

" _5¢x  15sin2x | 3sin4x sin6w .
SS'" xdx=1g 68t 6 — 199 -

) _ 35cosx 7cos3x T7cosbx , cos7x
SS“’ xdx=— + 5 350 T 448 *

(Unterpupys Buipawenus u3 404,)

sin x dx . % ® %
S X =Sl(x)=x—§'—ﬁ+5—.——5!-—:’77,+...

Ta6bauuy uucieHHbIX 3HaueHHN 9TOH QyHKUHH cM. [22]

sm;dx__siic_}_Scosx dx [Cwm. 241.11,]
sin x dx inx cosx 1 (Csinxdy .
e e (Cy. 431.11.]
sin x dx sinx cosx , sinx 1 (cosxdx
S e = o | L (O 4111
S‘sinxdx sin x cos x dx
xm T (m—l)x’" l+ _IS xm-1 e
in2
Ssm idx= lxl___S‘COSQ*' ‘”2")' [Cum. 441.11.]

X 4 X

sinxdx __ 3 (sinxdx 1 ("sin3x d (3x
{ - (%) [Cw. 431.11,]

sin" x dx .
S e Boipasuts sin” x cornacio 404 m HHTerpupoBaTh

noysnenHo corsaacto 431.1 u 441.1,

=\cscxdx= lnltg—'_

————-l l+4cosx
2 1—cosx

sin

=In|cscx—ctgx| =
=}»(x——) (nam6na-dyukuus), |Cm. 641 u 603.6.]

CM. pucyHok Ha cTp. 86.

xdx 31x7 127x*
5snnx"x+3 3!"’3 5. 51"'3 771 T3sort

2(22n1—1) n
(?n_‘f‘l)! B x' *l+ .o [CM. 45.]




86 TPHTOHOMETPHYECKHE OYHKUHHK 43212

. dx 12 31t 12710
432.12. Ssm 2+43!+365'+3871+5568'+"°

... [Cm. 45)]

2(2=1—1) 2
gy oF T

m
d

432,19, g:—i % . Paanoxutb L cornacio 415.06, ymMHOXHTb Ha Xx”
nx sin x

U uHTerpuposath [m > 0].

4

<

[}

]

[}

[}

!
)
/

Puc. 432.10. Tpadukn ¢yHKuuil y=csc x (NVHKTHPHAA
JHHHA) B y=In 'tg -;—l (CNNIOLINARA JhHHA).

432.20. 5 cse® x dx = —clg x,

432.21, S;ﬂi’;:——xctgx—{- In |sin x |.

432.30. fsi’,‘x=—-2-°§%+%!nleg§l.

432.31. Ss’i‘“‘fi=—;§§;" . S;:’; [Cv. 432.11.)
432.40. Ssifx=—§;%—3 ctg x = —cig x— ST*,

PR S N
482,60, (= COr . 2 E, _g-lnltg—" :




434.05] WHTETPANH, COMEPWALLHE sin x 87

dx cos x 4 cosx 8
432.60. sinfx . 5simx ﬁsin’x—ﬁdgx'
coSs x n—2 dx
432.90. g'T——Scsc ¥dy=— (—l)sin""x+n—l sin®~2 ¢
(2> 11,
432.91 S‘xdx__ XCos x _ 1 +
sesTe sinf"x (n—=Dsin* 'x (n—1)(n—2)sin" *x
n—2 xdx
n—1 sin"~%» [n>2]'
dx g x
433.01, m=.—tg<_4—._?).
dx n x
xdx n x n o ox\|-
433.03. m-_—-—xtg(T_?)-}-?‘n‘COS(T—?)I'
xdx b4 x . n X
433,04, l—_—sm=XLtg(—4———7)—*—2lﬂl51ﬂ(T—7)l.
- sinxdx n x
433,05, I sy (3.
sin x dx n X
433,06, [ ig(f43).
dx n X x
433.07. Sm=tg(—4—-——2-)+lnltg3,
dx n X x
dr Ly (m_ x\ La(m x).
w0 ==y (1) -5 (-3)
x 1 s/ N x
w2 (y=gae(5—3)+ee (§-3)-
sin x dx _____l_ n_x .l. N
43403, [ oiie 2tg(4 2)+6tg(4 2).
sinxdx 1 FLd x 1 i/ x
13004, (e sag(F—7 )+’ (5—3)-

dx 1 3sin* x—1
18005, | 3oy = o aresin (W) [Cu. 436.6.]



38 TPUCOHOMETPHYECKHE OYHMKLHA {434.08

dx dx

434.06. S T—smx = ) costx — B% . (Cu. 442.20.]
. . __sin(m—n)x " sin(m+n)x
435, S sinmx sin nx dx = T on—n) T )

[m*#£n*, Ecan m*=n* 10 cM. 430.20.]

436.00. S _dx

2
= Vaz—b’ arctg Vaz—bz [az > b2]’

atg —;—+h— Voe—a

= ___lﬂ [b'>a’],
ViE—a atg —g-+b+ Vrr—a
e atg = +b
= — Art
Vbz_az rth Vbz_az
[b’> a?, atg%+bl<l/b’—-a’J,

x
—9 atg—2—+b
V= Arcth Vo

>t ot 0],

nOllblHTel'paJ'leaﬂ quHKLlHﬂ o6pamae'rca B 6ECKOHEUYHOCTb (€CJH

b > a?) npu x=nn -+ (— 1)* arcsin (—%) .

436.01. Sas-ilr-l:sdl:x=7_—_sa+bs'"x

3602, (o= tineg |- | s

496.08. (i = G b s T ) aFb e

4608, [ A s | aTra
[K 436.01—436.04 cu. 436.00.]

436.5. 5‘ az+:=xsm1 —=- Va: — arclg VaT—i? tgx



140.14)

436.6.

436.7.

437.1,

437.2,

437.3.

437.4.

440.10.

HUTECPA/I, COLEPAILHME COS X oy

Korna a=0b=1,

dx
j e V_ arctg V2 tg x).

Ipyroe Buipaxenue, OT/IHYaOUlEECS] HA KOHCTAHTY, HaNO
8 434.05.

dx VaE—btgx ; , 2
Sa’—b’ sinfx 4 V‘az arctg a [a*> 07,
— 1 ]n l/b”—a tgx+a lbg>ag].
2a V t*—a? ViE—attgx—a
Ecan b*=a?, cm. 434.06,
sin x dx R _l_ arcsin mcos x
l/l + m? sin? x m l/l-}-m2
sin x dx 1 —
—_————=— —|n|mcos x 1—m® sin* x|,
Vi—mZsin®x m l + V
S(sinx)l/l +m?sin® x dx =
COSX y/T——5 35— 1+m? ., Mmcosx -
= — 14 m?sin® x— arcsin .
Vi+ - i

S(sinx)l/ 1——m”sin”xdx=—cosx Vi—m?sin® x—

R ) —_—
12”:" ln]mcosx—l—l/l—m sin® x|,

Uuterpann, coaepxaurmne cosx

S cos x dx = sin x.

440.101. S o (a + bx) dx = - sin (a + bx).

X . X
440.102, S cos — dx=asin —.

440.11,
440.12,

440.18.

440.14.

chosxdx:cosx—l—xsin X.
S x? cos x dx = 2x cos x 4 (x*— 2) sin x.
Sx' cos x dx = (3x*— 6) cos x 4 (x*— 6x) sin x.

S x* cos x dx = (4x"— 24x) cos x + (x*— 12x" 4-24) sin x.



90

440.15.

440.16,

440,19,

440.20,

440.21,

440.22,

440.23,

440.30.

440,31,

440.40,

440.590,

440.60,

440.70.

441.11,

44112,

441.13,

TPHFOHOMETPHYECKHE OYHKUHH [440.15

S x*cos xdx =
= (5x*— 60x* + 120) cos x + (x*— 20x® + 120x) sin x.
S x* cos x dx = (6x*— 120x* + 720x) cos x +
+ (x* — 30x* 4 360x*— 720) sin x.
Sx"‘ cos xdx = x" sinx—mS x™'sinx dx. [Cm. 430.]

cos xdx-——-{-s'"?x %.{.

sin x cos x
2 .

xsin2x cos 2%

J
(xcostway =% 4 22 | coute,
§
J#

x cos 2»

x* cos? xdx=—+( l)sm2x—l—

. o« 3x 3x 3
cos xafx_g-{—(4 g)sm?x-{—(T —6)cos2x,

sin® x

cos® x dx = sin 3

3
3 _ F+ ==+ " xsi =
xcos' xdx B 35 3 x sinx 4 3 Cos x.

S xsin3x |, cos3x 3
(

cos® x Bupawaercs coraacino 404.23.)

sin 2x sin 4x

cos® xdx-—-}— 3

8

Ssinx , 5sin3x | sinbx

8+48+80

155m2x 3sin4x |, sin6v .
cos® de"'16+ + 6 + 97 *

9 ___35 sinx 7sin3x , 7sinbx |, sin7x%
cos” xdx = t—% T30 T am -

cos*xdx =

(HHTel‘pprETCﬁ Bulpaxkenne u3 404.)

cos x dx x? xt x*
S—;——‘"""—m+m"m+'~'-
Tabauuy ancnenusix 3HayeHnit cm. (22].
cos;dxa_co:x_Ssln:dx' [CM. 43|.“.]

cos xdx cos x , sinx 1 Ccosxdx
AL R [Cu. 441.11.]




442.31)

441,14,

441.19,
441.21,
441.31,

441.9,

442.10.

442,11,
442.12.

442.19.

442.20.
442,21,

442.30.

442.31.

HHTEFPA’IN, CONFPXAIIIHE COSX 91

cos x dx __Cosx sita cusx | (sinxdx
o .Sx'+(>x’+61 FS

[Ch. 431.11,]

cos xdx __ cos x sin x dx
- m—-l

2™ (m—1) x™=1 s
S‘cos;x LY Scoﬂ d(2x) [Cm. 44111,
cos’ xdx _ 3 (cosxdx , 1 ( cos3xd (3x)
S s "TS . +'4'S_T’ [Cm. 441.11.]
Scos"xdx
x™ ¢

Pupasute cos”x corsacio 404 w wWHTerpHpOBaTL NOYJNEHHO
cornacHo 441.1.

dx n x
gcosx=Ssec xdx= In\tg(T-{-?)

1 1 i
=In|secx+tgx|=§ln%g,
= A (x) (naMGna-dyHKkuus). [Cm. 640.]
x dx x? 61x® , 1385x™
Scosx='“ '+64'+86!+ To-sr e
*c T (2n+2) (2n) s
x2dx x* 61x°* | 1385xM
Scosx_i'rszv"r Taiteet e T
x2n+1
o +'(2n+1)(2n o+ [Cn. 45.]

x"dx 1
S . Paznownts —— cornacuo 415.05, yMHOWHTb Ha X™
Cos x Cos x

M HHTerpHpOBaTh [m = 0].

Sc—g,——s\sec xdx=1tgx,

S:o—‘::;=xtgx+ In|cos x|,

dx sin x

1 n x
S5 x — Fcosx T -§-ln|tg (T+7)|'

S xdx _ xsinx 1 +_;_S’_d" [Cm. 442.11.]

cos*x  2cos®x 2cosx



92 TPHCOHOMETPHYECKHE ®YHKUHH [442.40

442.40. by A Ztgr—tgxt X

cos®x  3cos*x 3

442 .41, S"""—"S‘"" 2 xtg x4 = In] cos x|,

cos*x 3cos*x 6Gcostx

dx __ sinx 3 sinx 3 n X
442.50. cos’x_4cos‘x+§cos’x+_§ln'tg (T'I_?) .
dx sin x 4 sinx 8
442.60. Cos*x  5cossx + 15cos® x + 1518 %

442,90, S ﬂ;: S sec"xdx =

cos”
sin x n—2 dx
=(n—l)cos""x+n—-l cos" =Ty [n>1].
x dx xsin x 1
442.91. Scosnx= (n-l)cosn—l x (”—‘l) (fl—2) COS"‘2x+

n—2 x dx

+ n—1 /) cos"~tx [n>2].

dx x
443.01, Sm=tg—§.

43.02. (- _ag}!

443,03. %_i_(ci(;—)c:xtg%—l-?lnlcos -;—l
443.04. %:—xctg%-}—ﬂnlsin%\.
143.05. (X _ i g,

443.06. lco_s ’C‘O‘:'i = —x—clg i;— .

dx Eld x
18.07. §rifrmm =t e (F+7)

dx 14 x x
148.08. | g =n|te (F+5)| e

dx 1 x
444.01. Sm=§tg £t

o] —
—
o

o

dx . 1 x 1 s X
444.02. Sm— Y ctg—g—gctg g .

cos x dx 1 x
444.03. (l—m 7 tg 7% tg



446.04]

444.04.

444.05,

444,06,

445,

446.00,

446.01,

446.02,

446.03.

446.04.

HHTETPAJIbLI, COLEPIKAILHE COS X 96
S(lc—%c’;fzr— g y—5cig’ 5
jl—:%” 21,5 arcsin (‘—]‘+—3'c°£s'—x") [Cn 446.6.]
(==~ [C. 432.20.]

_sin(m—n)x , sin(m<4n)x
S oS mx cos nx dx = T m—n) + 5 (m )
[m* = n®, Ecoan m*=n?, 10 CM, 440.20.)

S dx _
a-t+bcosx
(a—1b) ig—-

= 2 arctg
l/a2 b? l/a2

. w—mm3+VF:? e
= Vbz—_az ln X [b >a’ ]’
(b—a) tg 5 Vo—a

[o*> "],

9 w—mw%
= Arth
Vbz_az l/bz_az

[bz> az’

—a)tg%]<Vt7-—_a_’] ,

x
(b—a)ig —
2 2
l/b’—at2Arc Voe—a
[b’ = a, ’(b— atgL|> th_a*] :

Moawnrerpanbnas  ¢yukuns obpamaercs B 6ECKOHEYHOCTDb

(ecan b2 > a?) npu x=2nm 4 arccos __ab .

S‘ cos x dx _x_ S
a-tbcosx b a+bcosx
dx X L1 b dx :
(a-l-bcosx)cos:c“?ln |tg(5+—4—)l—'7{5a+bmsx'

S dx _ bsinx a dx
(@a+bcosx)? (b®>—a?)(a+bcosx) b’—a’S a+t+bcosx®
S cosxdx asin x b S dx
(@+bcosx)2 (@*—b?) (a+bcosx) @—b2)a+tbeosx®
[K 446.01 —446.04 cm. 446.00.]
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416.2.

448.5,

446.6,

446.7,

450.11.

450.12,

450.13.

450.19,

450.21,

450.22,

450.23.

450.31,

TPHICOHOMETPHYECKHE OYHKUHH (446.2

dz _ 2 a+th X
Sa’+b’—2abcosx_|a‘—b‘|arCtg ”a_——-b!tgi] [a # b].
(Cm. 446.00.]

dx = ! o _af8x a>0
,s‘a’+b‘ cos?’x  a Va’-f-b’autg Va+i [ I
Mpy a=b=1

dx - L arcto gi)
l+costx V2o °“\V2/°
I[pyroe BuIpaXKEHHE, OT/AMYAIOULCCCA HA KOHCTAHTY, AaercH
B 444.05.

5‘ dx 1 arctg atgx

at—b? cos’x=a Ve —p Vet —0p

[a* >0, a>0],
atgx— YV B —at
atgx+ Vo —a

|
- %V F—a

(6* >a?, a>0].
Ecan b*=a?, cm. 444.06,

Unterpanuw, comepwaurue sinx 4 CoOSX

. sin? os?
szn,vcosxdx=L2§= — ; x-l—const.,
cos 2
== o8 x+c0nst.
4
. . cos® x
Ssmxcos xdx = — 3
. s cos® ¢
Ssmxcos xdx = — ramt
. n cos"+ y
sinxcos"xdx = — .
§ > n+1
. in®
Ssm’xcosxdx:sr;x
Ssin’x cos*x dx =+ ( x—Sindx 4‘) .
8 4
3 3 2
sin’x cos®x dx = S X o' X + = sin’ x,
5 15
.
Ssln'xcosxdx--:s"; o



451.41) HHILTPANB, COAEPKALIHE SIDX W CUS 95

sin™+1y

450.81, mFT

[m£— 1],
(Mpr m= —1 cu. 453.11.)

sin” xcos xdx =

e

450.9. S sin” x cos”" x dx =

sin”+! x cos" =1 x

+ m"'_;_'; S sin® x cos"~* x dx,

m+n
= _sin“-;x:;s"“ ad :::‘ S sin®~*xcos" x dx

% —n; cm. 480.9]. [Cm. Takwe 461.]
451,11, Ssmxcosx—-ln]tgxl
2, (=g 5.
5108, (s = + Inltg ),
451.14. S inxcos‘ 3co's' +cosx 'tg 7 l
451.15. S sin x cos‘ =17 cos‘ + 2 cos’ +Iinjtgx].
451.19. S sin x cos” x (n—l)lcos "x+Ssinxc‘f)§""x [n:# 1]‘
451.21. S sn”xcosx sinx+ln|tg( +—;) :
451.22, S sm, ~ cos’ —2ctg2x =tgx—ctg x.
451.23. S sin’ x cos® x ?scigs’: 's%'*. % In l g (%4' %) l'
451.24, S sin® x cos‘ = 3sin x1 cos® x ctg 2x.
5181, (s = — e+ Inle )
451.82. S sin? Jrcosz co: X ?cs(;fn’xx 7 In I 83 l .
15188, (ot = 2% o gx)
45141 S sin‘xcosx _3c;::n§:4+lnltg(-}+%) *




451.91,

451.92,

451.93.

452,11,

452,12,

452.13.

452.14,

452.19.

452.21.

452.22,

452,23,

452,24,

452.31.

452.32,

452.33.

TPUFOHOMETPHUYECKHE ®YHKIHH {451.91

dx 1
Ssin”‘xcosx = T m—T)sn -1y +Ssin"‘ =“2xcosx [m # 1].

dx __on=1( d(2x)
S sin® x cos® x 2 sin”(2x) * [Cm. 432.]

dx
—————————
sin™ x cos™ x

_ | +m+n——‘2 dx
T (n—1)sin® " Txcos"~!x n—I1 sin™ x cos"-* »
[n>1],
_ 1 +m+n-2 dx
(m—1)sin®=1 xcos"=1x m—1 sin®=2 x cos™ »
[m>1],
sin x dx
S__cosx, _Stgxdx_—lnlcosxl.—lnlsecx[. [Cm. 480.1.]
i 1
fomede 1 —secn,
cos® x cos x
sinx dx __ 1
S cos®x  2cos’x tg % + const.
sinx dx __ 1
cos*x  3costx’
sin xdx 1
5 cos®x ~ (n—1)cos" "' x [n# 1].
sin? x dx x
S—_LOSX = —sinx-In tg( -l-?) .
sin? x dx .
S‘ o =Stg xdx =tgx—x, [Cm. 480.2.]
sin® x dx sin x 1 b1 x
S cos® x _2coszx—_2_lnitg(T+'2_)l'
sinffxdx 1, 4
S o x 3 8%
sin® xdx __ sin x
S cos™ x (n—l)cos""x n—lScos"“’x [n#ll‘
3 2
Ssin xdx=_sin x—ln[cosxl.
cos X 2

sin® x dx
—— = C0S X sec X,
S cos® x +

5‘ sin® x dx _ S tg® x dx = ;—tg’ x+In|cos x|, [Cm. 480.3.]

Cos™ x



453.24)

452.84,

452.35.

452.39.

452.41,

452.7.

452.8.

452.9,

453.11,

453.12,

453.13,

453.14,

453.19,

453.21,

453.22.

463.23.

453.24,

HHTETPA/IbI, COLEPWALLHE SinX H COS X 97
sinxdx 1 1
cos'x 3cos’x cosx"
sinxdx 1., 1
‘S‘ cos® x —Ttg x—4 cost x 2C052 +C0nSt
sin® x dx 1 1
S cos"x  (n—1)cos"—1x (n—3)cos"~3y [n=1 um 3).
sin® x dx sin® x . n x
S cosx 3 -—Slnx+lnltg(~z—+_§_)|.
sin"~2xdx tg"—'x
[T =5 [ # 1.
sin" xdx _ n _tgt-lx ne2
SW—Stg xdx=-— —Slg xdx
[n+1; cm. 480.9].
S‘sln”’xdx
=
cos” x
__ sin™#ly m—n-+42 (*sin™ x dx
T (n—Dcos"Tx  n—1 S Cosh=T g [n 1],
sin™ =1 x m—1 Csin®=2xdxg
~ (m—n)cos"? x+ m—n Cos” x [m # n),
sin?=!x m—1 (Csin®*"*xdx
T (n—1D)cos"Tx  n—1 cos"—%x [n+1].
cos x dx .
S sin x =SClgxdx=ln |'sinx|. [Cwm. 490.1.]
Scosxt_if___ 1 — .
sin? = sinx —CSC X,
cos x dx __ 1 ctg
S sinf"x  2sinx -+ const.
cosxdx 1
sin® x T 3sin’ x
cos x dx 1
S sin"x . (n—D)sin"'x [+ 1].
cos® x dx X
S e =cosx+In|t -2-l,
cos®x dx
Srx =) 8T dx=—clgx—ux. [Cu. 490.2,]
cos? xdx_____ cos X ——ln
siffx — 2sinfx 2
costx dx 1 R
S =—goe'x.

4 r. B. Jsair
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453.29,

453.31.

453.32.

453.33.

453.34.

453.35,

453.39.

453.41,

453.7.

453.8.

4563.9.

454.01.

454.02,

4564.03.

454.04.

4564.05.

1PHIOHOMETPHYECKHE ®YHKUHH 1453.29

cos’xdx cos x
sin” x (Il—l)sm"‘l x n_.] 5\ sin®— ax [ﬂ # 1],

cos® xax _ cos x
sin x

-+ In|sinx]|.

cos® x dx
sin® x

cos® xdx
sinx

= —sin x— csC x.

ctgix

5 [Ch. 490.3.]

cos’ xdx 1

sin*x  sinx 3sin®x’

§
5w
5
57
5
S cos xdx____:_ctgox 1 const.
J
s
J=
J
e

sin® - 2sin*x 4sinx sm‘
cos xdx I§ |
sinf"x  (n—3)sin"*x  (a—1)sin® 'x [n#1 nm 3].
cos‘xdx c05 X
Sin x —— 4+ cosx—+ In
=2 x dx ctgh=1x
sin” x T Tl [n1].
cos™ x dx ctg=1x _
sin® x Sag Xxdx= _ij'—g ctg” *xdx
[+ 1; cu. 490.9).
cos” xdx
sin™ x
cos”+1 x n—m+2 (cos” xdx
T m=Dsin""Tx  m—1 Sin?-%x [m %1},
cos"=? x n—1 (cos™®%x dx
(n—m) sin™=? xta—m sin® x [m + n),
cos"=' x n—1 [ cos®=2%xdx
ST Im—hsn"Tx m—1) sin®*x [m = 1].
sin x dx
Troosx — — In(1+ cosx).
sin x dx = 1In(1— cos x).
T—cosx
cos xdx .
T+sinx In (1 + sin x).
cos x dx

= —In(1 —sinx).

1—sinx

dx 1 1 x
Ssinx(1+cosx)= S0t T2 lnltggl.



455.07}

HHTErFPAJW, CONEPXAULHE Sinx # COS X

99

454.06. Sslnx(ld:cosx)z—2(1—1cosx)+-%'lnltg%[:
6497, (i = —ragams Tz e (4 7)[-
454.08. Scosx(ldisin x)=2(l —lslnx) +%ln|tg(% +%)I .
454.09. S%:m,‘;ﬁ” ,
454.10. S cos xSi(r: t-d:os 9 l-c-oz?csx y
454.11. Ssm ;(()i :—d;n x) —In ' l :;:l:x .
454.12, Sﬁﬁ-}j"?";‘m—”-_:—lnl‘;:t” .
454.13. Scos:l(r;:-d;nx) 2(l+lsmx)+ ln,tg(%-}-%) .
454.14. Scos:l(r} x—dsfn 02 -—Isin x)_"z—l"ltg(% +%)[ :
454.15. Sm%——m +yhn|e s
454.16. Ss‘m%—fzm=—2u——lc£ﬂ—%'"l
455.01, Sﬁ—;:—‘—}——élnltg(%{_% E
155.02. jm—f‘;"?ﬁfv‘—?.lnltg(%_%){ .
455.03. s%'%%—?——lnl sinx +cos x|, [Cn. 482.2 n 492.1.]
455.00, [ SME S S inlsine—cosxl. [Cu. 482.2 u 4921
456,05, [ SSEC 54 S lnlsinx fcosel. [Cu. 4821 u 492.2)
455,06, Sﬁ%=—%+%ln[slnx—cosxl.
[Cm. 482.1 u 492.,2,]
455.07. W"’mwa-;-tg(x—-});

4.
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455.08.

455.09.

456.1,

456.2.

460.1.

460.2.

461,

465.

470.1.

470.2,

TPUTOHOMETPHYECKHE OYHKUHHU [455.08

dx 1 n
S(sin st 2 8 (x+ T) .

S—dx*'——i]nltgx+o|,
r

bcosx+csinx 2

rae r=V b*+c*, sin®@=b/r, cosB=c'r.
[Cm. 401.2 n 432.10,]

S dx _ d(x+9)

atbcosx+csinx ) a-rsin(x+0)°

rae r u 0 nanw B 456.1. [Cm. 436.00.)
dx | I b

S m= b arctg ('Etg x) . [CM. 436.5.]
dx _ 1 biga4a

S a?cos’ x— b’ sinx  2ab 'b tgx—al’ [Cu. 436.7.]

S sin”? xcos” xdx. Ecam oanO M3 uYMCE€N m WIH N HeyeTHoe
Henoe NOMOXHTENbHOE, TO ClELyeT cAenaTb MNOACTaHOBKY
sinx=1—cos’x ® sinxdx=—dcosx

unn
cos’x=1—sin*x #u cosxdx=dsinx,

Ecan o6a uncna m ¥ n yeTHble leJble NOJOXKHTENbHbE, TO
caedyeT caenatb NOACTAHOBKH

sin® x = —;—(1 — cos 2x), cos’x=-;—(l -+ cos 2x)

. | .
sin X cos x = sin 2x,

IMonyuus aHanOrHuHbe BbLIPaXEHHS, HO C apryMeHTom 2x
BMECTO X, npeo6pa3oBaTh HX Janee NOMLOGHHIM ke OOPa3oM,
Cwm. Takxe 450.9.

. __cos(m—n)x_cos (m+4n)x
Ssmmxcos nxdx = T (m—n) S (mFn)

[m* # n*]. [Mpu m*=n" cu. 450.11.]
7—%=%ln(msinx+l/ 1+ m?® sin® x),
m

d .
V-lc_os'—_{’—x.—‘- = "l”'l' arcsin (m sin X).
—m-sin” x




482.1]

470.3.

470.4.

475.1,

475.2,

480.1,
480.2,
480.3,

480.4,
480.9,

481.1,

481,2.

482.1.

HHTEFPA/IH, CONEPWAULHE tg X 101

S (cos )V 1+ misin* x dx =
Smxl/ 1 +m? sin* x+ ln(msmx-l—l/ 1 4-m? sin® x),
S (cos x) V1T —m?sin® x dx =
=Si% V1—m*sin® x+2lm arcsin (m sin x),
S/(x, sinx)dx=—5‘f(%—y, cosy)dy,
TAe y=£—x.

2

Sf(x, €os x) dx = — Sf(g-—y, siny) dy,

e y=4—x

Muterpanu, conepwamne tgx
Stgxdx=—|n[cosxl=ln [sec x|, [Cm. 452.11 u 603.4.]

(tgrde=tgx—x [Cm. 452.22.)

Stg‘xdx=—;- tg®x +In| cos x|. [Cu. 452.33.)

Stg‘xdx:%tg’x—tgx—i—x.

n=1
Stg"xdx='i__lx—3‘tg"“xdx [n+#1; cm. 452.8],

R 17
Sxtgxdx:%—+—%+mx’+mx'+
62 Qzn (22!!_1) Bn
+iros Tt G o
2
[x'<-’;—; cm. 415.03 n 45].
tgxdx

¥ +% "'75 ""2205” +
21 (927 1) B, _
+ 570855 2835‘” tet @y Xt
[x < 94—; cM. 415,03 u 45].
d A 1 .
Sﬁ:i%-]-?lnlsmxicosxl.
[Cw. 455.05 u 455.06.)
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482.2,

483,

490.1.

490.2,

490.3.

490.4.

490.9.

491.1,

491.2,

492.1,

492.2,

493.

TPHTOHOMETPHYECKHE OYHKLHH [492.2

tgx dx

x 1
er T l=Slictgx_.—2-'—'F—Q-Inlsmx_-j:cosxl.

[Cw. 455,03, 455.04 n 492.1.]

S _S cos x dx
a+btgx acosx+bsinx
=E,Tb—,(ax+bln|acosx+bsinx|).

HMuTerpasnn, corepxkaumue ctgx

(ctgxdx=1In|sinx|. [Cm. 453.11 u 603.1.)
S cglxdx=—ctig x—x, [Cm. 453.22.]
S g’ xdx =— % ctg®x—In|sin x|, [Cn. 453.33.]

Sctg‘xdx::——la—ctg'x-i-ctgxq—x.

Sctg”xdx=—“g"-"‘—s otg""*xdx [n+ 1; cu. 453.8],

n—1
to x d x_x
S"ch X=X =g 5% 665
X 2By yan+s Cn. 415.04 u 45
—eE T T @ ED —.eo [Cm. .04 u 45.]
ctpxdx 1 _:!___J_C'__ ?x‘__
x T X T 37135 4725
x? 2"‘Bn e

1
—m—...—mx —_— e [CM. 4‘5.04"45.]

tgxdx
SI + ctgx= fgx 1 lCM. 482.2.]

ctgxdx_S
1 +ctga Jtgxtl®

[Cw. 482.1.)

dx _S sinx dx —_
a+tctgx Jasinx4bcosx

=a,—_*l—_-5,(ax—bln|asinx+bcosx|).




500.

501,

502,

503.

504,

505.1,

505.2.

505.3.

OBPATHbLIE TPUTOHOMETPUYECKUE $YHKLUUU

[Mpusenennble HHKe HOPMYJB OTHOCATCA K FJIABHBIM 3HAYEHHAM

00paTHLIX TPHFOHOMEeTPHYECKHX PYHKUHA: Aas arcsinx u arctg x B mpe-
1 n

Aenax or — - 20 -, AaA arccosx H arcctgx or 0 no m. Hure-
rpupyf 3TH QYHKUHMH, cJeiyer sBbibHpaTh mpejesn TakHM 05pa3oM,
yTOON MeXNny HHMH He OblJo ToueKk pa3puBa. [losesno npegsapit-
TeJbHO NMOCTPOHTb rpadHK MONAWHTErpaJbHOil (YHKUHH, TaK Kax od
MOKeT COCTOfITb H3 HECKOJIbKHX BeTBeil.

. x* 1.3x* | 1.3.547
arcsinx =x +2—.§+2—.4—5+2—m+... [x’<l].

U MOCTCAYIOULM

1
(ﬂonyqaerm pa3noxenuem B pid ‘Vﬁ

—X
HHTErPHPOBIHHEM €ro,

n x* 1.3x* | 1.3.5%" 2
arccosx=?—(x +2_-3'+2-T-5+W+ ) [x <t].

- 1 | 1.3 1.3.5 .
acesex =< +omatogss trgere oo >

) 1 1 1.3 1.3.5
aresec x = ?"(? toge T ogse totere T - )

[x*>1].
< x* X’ .
arctgx =x—-+ 5 —5+... [#*<1).
(ﬂonyqaeTcu pasznoxetsem B psa %}‘, H MOCAEAYIO.AM
HHTerHpOBaHHeM ero. )
n 1 I 1 1
actgr =g ——+tgai—gatia—-- [x>1].

n 1 1 1 1
arctgx=—7-—;+3—x.-—§+7;;—... [*»<—1].
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505.4.

506.1,

506.2,

506.3.

607.10,

507.11,

6507.12,

507.13a.

507.130.

507.20.

507.21,

OBPATHHE TPHTOHOMETPHYECKHE OYHKIUH [505.4
x 2 x2 2.4 x \2
arclgx =15 [1 +3 ( 1+x=) +§TB('1+x=) +
2:4.6 x2 3 'y
+i57(The) +o] <ol
n x* x* x? 2
acctgx =75 — X+ —p+Z—... [x*<1].
1 1 1 1
arcclg x = ——as+ga—ast ... [x>1].
TR
arcetg X =+ ——a5tpi—ast .. [x <—1].

. . 2x
A = — 1)" arcsin ——
resin(x 4 iy) = nn 4 (— 1) arcsin PR +

At i(— 1) Arch2E2

3uauenns p u ¢ cM. 507.11 u 507,12,

Bennunua i=) —1, a n—uenoe uncao um 0. Benn-
YHHa X MOweT OblTb MOJOXKHMTENbHA HJIH OTPHIlATE/NbHa,
a y—NOJIOXKHTENbHA,

3nech o05o3naveno p=V (1 + x)° + y2.
3nech 0Gosuaueno ¢ =V (1— x)* + y°.
3ametnm, uto npn y=0ux>1,¢g=x—1up+qg=2x.
Mpn y=0u x<1 ¢g=1—xu p+qg=2.
Wuaye:
ArcsinA=—iln(4 V/1— A* +iA) + 2kn
U
Arcsin A=iln (& V' 1— A*— iA) + 2k,
rie A Moxer OHTb KOMNJeKCHOH BenuuuHolt, a k—uenoe
yneno uau 0.

O KBajpaTHOM KOpHe H3 KOMMJEKCHOH BeJHYHHH cM. 58, a
o Jorapudpme cM. 604. Boipaxenus 507.13a n 507.136 TOMAECTBEHHBI.
M3 nux- caenyer BbibpaTb TO, B KOTOPOM HE NPOHCXOAHT NOTepH
TOYHOCTH NPH BBHIYHTAHHH.

SN 2x . p+q
Arccos (x + iy) =+ (arccos p—+q+2kn iArch — ) .

oy 2x . p+gq
Arccos (x—iy) =+ (arccos p—+q+2kn + i Arch = ) ,

rie y MNOJOXHTenbHo. 3aech GepeTcsi MNONOKHTENbHOE 3Ha-
yenue Arch’%—‘-’. 3unavenns p u g cm, 507,11 u 507.12,
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Hnaue:

507.22a., Arccos A= Filn(A+V AT—1)+2kn
HJIH

507.226, Arccos A=+ iln(A— VA 1) + 2=,
rae A moxer OubiTb KOMN.JEKCHOH BenuuuHo#, CM. npumeuanne
k 507.13.
_ +J l—y
607.30. Arctg(x +iy)= 5 |(2k+ 1) n—arctg ——=—arcig — |t

(l+J)’+x
+ e
Huaye:
(l+m’+x2
Qx
rae k—ueloe YHCA0 HIH  HYJIb; arcthz___y2 6epercs|

507.31, Arctg(x+iy) = arctgl y,-i—k:rc—l— In

B KBajapaHTte, oOfnpeaeasicMOM 3HAaKaMH 4YHCJAHTEA W 3HAMeHa-
TEAS (a HE B CMbiC/I€ T/IaBHOrO 3HA4YeHHs).

l+y
J+lx

508. Ons manpix 3HayeHu# arccos x,
arccos x = [2(1—x)+—:l§-(1—x)’+
(=2 (1 —x) "
35 ( 35( —x)" +... .
[MocaeanuM yJeHOM MOXKHO npakTHYECKH npeueépeqb. Yucaen-

HOe 3HayeHHe KBAAPaTHOrO KOPHA MCXHO 6paTh H3 NOAPOGHHX
TabaHil KBaApaTHEIX KOpHed (cM., Hanpumep, [18]).

507.32. Arctg(x+4iy)= ——ln + 2k, [Ch. 604.]

OOpatHbie Tpuronomerpuueckue ¢ynxkuun — [1poussogsnie

d LX 1
5]2.‘. ‘d—xaICSlnz——-ﬁ__}—z.

d . x -1
512.2, 7 arecos — -_—Va’sz .

d a
512.3. dx arctg az__'_x‘z .

d x —a
5124,  Grarcctg o= 7.

d X a x ] -
512.5. aarcsec;=}—7x7_____—-‘? [0<arcsec =< 7] .
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512.6.

512.7.

512.8,

OBPATHHE TPHFOHOMETPHYECKHE OYHKIIHH {512.6

d x —a n x

T; resec — = Vo [7- < arcsec = < n] .
d b 4 a F1 9 X

T reese — = Voo [-—-—2— <arcese - < 0] .
d —a x n

73 reese — = S [0 <arcese - < —2—] .

(a> 0 Bciony, kpome 512.3 u 512.4.)

CG6paTnble Tpurosomerpuueckue ¢pynxkuuu — Haterpaaw (a > 0)

515,

516.

617.1.

§17.2,

617.3.

517.4.

517.5.

6§17.6.

617.9.,

518.1.

. X . X N R ]
S arcsin — dx = x arcsin - + Va*—x.

LA NP in 2\ S x
S(arcsin ;) dx = x(arcsm —a-) —2x+2]/a —x arcsin—a—.

xl 2

. < a . —
Sxarcsmi dx = (7—7) arcsin % + % Vat =+,

x* arcsln Lax= _3._ arcsin — + -:,-(x'-i- 2a%) Y a* — «*.,

+ :-;7 (2x® + 3xa®) Va* — £,

x* arcsln 2dx= % arcsin = +

x x? 3at .X
S x® arcsin Y dx = (T—’:ﬁ') arcsin — +

+ﬁ (3x* + 4x%a® 4+ 8a*) V a® — x*.
[

S x® arcsin % dx = (%— 9% ) arcsin — +
+ 55'8 (8x* + le'a' + 15xa*) V a® — x°,

° .oX 4_2
x arcsm?dx——.,—arcsln +245(ox + 6x*a® +

+8x%*+ 16a*) )/ a*— £,

ll 1
Sx" arcsin — dx = +l ausin S _lH Va: dx (ns=—1].
[Cu 321 —327.)

1 x 1.3
—x"‘cs"‘?‘”‘"‘"‘zss a' +5355 a‘ +

1.35
"'24677(;7 .. <al.




522.9)

6518.2,

518.3.

518.4,

518.9.

520,
621,
6522.1,
522.2,

522.3.

522.4,

522.5,

522.6.

522.9.

HHTECPAJB 107
S—arcsm—-dx——---l—arcsm——--——lnl"_"’,l/_"z___f‘_2 .
X
1 X 1 X Va=x
Sz,—arcsln—‘z-dx———warcsnng——w.
1 1 l/a’—xz
S?—arcsm;dx=—§—-,an.sm—-—w———-
LI a-+ l/a’—x2
Ga’ X .
S;‘T arcsin %— dx=— (——ll)—,,_, arcsin 3 +
1
+n_1j - ‘Va’ — |n#1] [Cu. 341—345.)

X X
S arccos —- dx = X arccos —-— ]/a’ —x3,

x\?2 x\? — T 3 X
S (arccos ;) dx=x (arccos -a-) —2x—2ya —x* arccos— .

x * a X Xyt
x arccos — dx = | 5 —— ) arccos —— -V a* —x?.
a 2 4 a 4

3 ——————
S x* arccos % dx = %— arccos % —--é— (x* +2a%)) a* —x*,

x? arccos % dx =
x*  3a*
=(T 32)arccos—-—-—(2x +3xa®) YV a* — £2,

pA
S x* arccos = dx =
5

= % arccos %——-7'5 (3x* + 4x%a® -} 8a*) V a*—x*,

_{‘_ 5a*
6 96

"TB (8x* -+ le'a’ +15xa") VY a* — x*

3 X
X* arccos 2 dx = arccos

7
— .l—,’ (5x* + 6x*a* 4 8x%a* 4- 162%) V a* — x2,

x x? x
S x* arccos - dx = = arccos i

1 xP+idx
n41 V'm
[n-—,é—»l]. [Cu. 32]—327.]

X
S x" arccos = dx = arccos — +

+1
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523.1.

523.2,

§23.3.

523.4.

523.9.

625,

525.1.

525.2,

525.3.

6525.4.

525.5.

525.6.

625.9.

OGPATHBIE TPHI'OHOMETPHYECKHE OYHKUHH [523.1
| . X, _ = x 1 1.3 x*
S?a“ws’a‘d"— g nlx|l—Z =533 2955 @ —
1.3.5 «7
—gaeTT e e W<l
1 l/ R |
S—, arccos = dx = — L arccos = 4 L In }a_—_}-___a__x_ .
X a X a a X
1 L 1 X, V=2
S = AICCOS — dx = — 5.5 arccos — +_Ta'7_ .
1 X 1 . X V=i
g;rarccos; dx———a?arccos-a—i—w-{—
Va—x
+6%¢’1n e xa =1

! arccos > dx = ! arccos =
X" a " (n—1)x"7? a

_H%J dx [n5£1]. [Cw. 841—346.)

VY =2
arctg X dx=xarctg X —2 In (@* -+ x*).
a g a 2

‘S‘xarctg 7:‘ dx = -;. (x*+ a®)arctg %_921‘ .
2 x x® x ax?  a® . .
Sx arctg; dx:T arCth—'e—'*' = In (a®+ x%).

*arctg X dx =+ (x*— @ x_ad, ox
X arctg—adx-_T(x—a)arctga 12+ e

S)

xs a!xl S

4 x _ f__f_x_f ax  a 2 2
X arctg;dx- 5 arctg - 0 -+ 10 0 In (a®+ x?).

Sarctg X dx = + (x*+ a° x_ o aw gz
X arctg;dx—g(x +a)arctga 30+ s T
ax®  a’x*  a’x®

x x
Tags gt T

s X _
x* arctg 1 dx = 7

+Z In(a'+ )
14 .
n+1 a x'l-l-ld
anarctg %dx= ;_H arctg %—fz_-i-_lg?-k_; [ns£E—1].
[Cw. 121—128.)




528.9)

526.1,

526.2,

526.3.

526.4,

526.5.

526.9,

528,

528.1.

528.2,

528.3.

528.4.

528.5.

528.6.

528.9.

HHTETFPANH 109

!
S - arctg = Lax= ——-3,0, + s 520. 72a7 + [ <al],

a
11

=73 n]x|+ 7_32x:+5_2__x3—'7271+ ---[z> ]] )
3 5 ?
=3l gt it [F <—1].

2 2
S—arctg dx=—l-arctg———l a;':x.
1 X 1 /1 1 e X 1.
S?’amg’id"“—?(72'*‘5?)‘"“32‘27,;-

1 x 1 x 1 1 a® 4«2
SFarctg—a—d =—§}—,arctg;—m+,——

1 /1 1 x 1 1
§wace } d"‘T(P“?)"”“gz—m‘Fm‘
dx

1 X
S;T,arctg-adx=———”—,,——,arctg +n—ls‘m
[n=1]. [CM. 131 —185.]

S arcctg—g dx = x arcctg -Z— + % In (a® + x%).
Sx arcctg % dx= ;—(x' -+ a*) arcctg % +a,7x.
3 3
S x* arcctg % dx = % arcctg % +a%:—% In(a® 4 x*).

" " x , ax* a’x
—a )arcctg—;-{- 57"

: X gl
x* arcetg = dx = y (x

X a’x* | a 2 2
x* arcctg = dx——s—arcctg i 20 T +mln(a + x?).

a’x® | a’x

5 1_ _l (] ) _x, gi —_—
x arcctg —dx = (x"+a’)arcctlg— + zr— 5+ 5.

X X' x  ax® a’x*
x®arcctg — dx =7 arcctg =+ o5 — 5o+
5,2 7
+5 I (@ + 1.
n+ldx
an arcclg % dx——_*_—l arcctg =~ +n+l S "a,+x, [n£E=—1).
[Cm. 121 —128,)



110

629.1,

6529.2,

529.3,

629.4,

529.5,

529.9.

531,

631.1,

OBPATHBIE TPUFOHOMETPHYECKHE OYHKUHH {520.1

1 x n % 'S x’ x!
STarcctg; dx=Tln|x]—Z +’37&"_555+7_*E"—"‘

[x*<a'],
3 £ ?
= et e [531]

a a’
=ninl¥|—% +gm—gg T

t<-1)

S—arcctg dx=-—1—arcclg— +n In2 X +rx.

! x 1 | x .
S‘—,au,tgzdx——g—,arcug +m+;,?arctg—a- .

| x . | o X 1 1 a® 4 x?
S-x—,arcclg ‘u—dX———gpdl’C\,th +m—wlﬂ—x2—

! .. A -
S qarcctg - dy = — 4 -— arcctg -+ ““,

1 o X
—m—"m—,aﬂ.tgz.
1 X | e X
S—,,arcugzdx=—-(7—_—-“—x,marutgz——
i iy I~ 1), (Cn131—135,)

T h—1) =T (@' 1%

Sarcsec% dx = x arcsec %— aln|x+ Vx’—a’[
X b1d
{0<au>ecz<7] ,
= Xarcsec 5-[- aln|x+ JV x*—a'|

n . x
l? < arcsec a <ﬂ]

X -
S X arcsec — dx = arcsec i) l/x —a'

‘)
arcsec X < X
[0<arcseca< 2],

X a S
=3 arcsec T+73 Vxt =dt

n x
[7 << arcsec ry <ﬂ] .
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3
631.2, S x*arcsec X dx=X arcsec £ —
a 3 a

—BVF=@ =LtV —a |
!-O<arcsec—:-<%},
=§arcsec%+%§ Vfc’_—--—a’-;-%f Injx+ V& —a*|
[g' << arcsec :—<n],
xn+ X a x"dx

arcse¢ — ——— \ —————
n+41 a n+l) Y=g

|0<arcsec 7:—<-72—(-] , [n£E—1]),

631.9. S x" arcsec % dx =

a x"dx T x
+] arcsec — +;l—-|-_l- m [? < an,sec;<n] »
[n 1]
1 x n a a 1.-3a
532.1, S;arcsecz-dx=—In|x|+;+2.3.3x,+2455x,+
1.3-5a" n
togermmteoe.  [0<weser <F).
s 1
632.2. S—l,- arcsec ia'x=—-l—arcsec— Vx a
X a X ax
x n
[0< arcsec ;<—§—J,
_—_-_-_...l arcsec i_[ﬂ
X a ax

n X
[T<3TCSQC; <J'l:|.

1 x
532.3. S 3 arcsec — dx =

I X Vi—a
-——-2—x—,arcsec—5+ iar -+ 4a,arucos' I
[0<arcsec%<-—’21-],
1 . X Y 2 —at 1 a
—‘—E?aTLSQC;—"ja—x,—-—Ez arccosl-;l

14 X
[? <g arcsec ° <n] .



112 OBPATHHE TPHTOHOMETPHYECKHE ®OYHKUMH [532.4

3x 9a’x®

2 2
532.4. S ;‘; arcsec % dx=— -1—, arcsec % + @+a) Vxi—a
[0 < arcsec i < %] ,
2 2
— — s arcsec £ 2240 Ve
[? < arcsec —2 <n] .
1 x
632.9, S — arcsec — dx =
X a
1 x + a dx
T =D A T an Ve—at
[0 << arcsec % < %] [n#1],
1 x_ a dx
=—————(n_l)xn—,3fcsec p n—ljxn ‘/.;_2___-?

[-3— < arcsec -Z— <n] , ln#11.
B ¢opmynax 531—532.9, x*> at.

534, Satccsc%dx=xarccsc -;i+ aln|x+ V¥ —a¥|,
[0<arccsc%<%],
=xarccsc%—aln|x+l/x’——a’|
n p 4
[——2—<arccsc-3<0].
634.1, Sxarccsc dx = -—arccsc +%Vx’—a’
[O<arccsc%<%],

x2 x a 3 3
=781CCSC ';—5 Vx —a

n R x
[——2- <<arcesc <0] .
634.2, S x* arcese -;— dx =
3 — - 3 —
=%arccsc%+% Vx’—a’-l-% In|x+V x¥—=a'|
X E;
[0 <arcese — << 'Q‘] ,

— 3 ——
= % arcesc %-—‘ig— Vx’—a’—% Injx+ Vi —a*|

[-—-—’-2‘— <Z arccsc % <0] .
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xn+ a x"dx
53+.9. j x" arcesc — X dx= -? arccsc — + ) Ve
[0 <arccsc-§< g—] , [n=—1],
i arccsc a _Mdx
ntl ThAl) Ve—a

[—7 < arcesc % <0] , [n=—1].

535.1. S 1; arccsc f dx =

1.3 o 1.3.5 a?
—‘"( +233x'+2455x‘+24677x’+ )

14
[—-—2— <L arcese x < —2‘] .

Y —at
535.2. (‘ l, arcese X dx=— L arcesc x_Ve—a
Jx a x a ax
X n
[0 < arccsc = < 7] ,
2
=— l— arccsc szx 2

l'—? << arcese % <0] .

535.3. S L, arccsc i dx =

— ——l arccsc—— V¥—a L arccosl a
=T 4ax? i’ x
x ]
[O < arccsc - < 7|

Vi=a

1 1 a
=—Warccsc—+—&.—’c,—+m arccosl;l

n x ]
[—?< arccsc ;<0<

5356.4. S & arcese — X dx=— % arccsc %—(2)‘:-" &) VY ¥—at

9a’x?

-

[0<arccsc— < = “7
2x% 4-a? )Vx

9a%x?

[— - << arcesc % <0-

1
——é—arccsc—-l-(




114 OBPATHHWE TPHIOHOMETPHYECKHME ©OYHKUHH {535.9
1 x
635.9.  areese — dx=
_ 1 N x a dx
= (n_l)x,,_,aru:sc 71_+n_:l jx——" Vo

[—-g- < arccsc% <0] , [n==1],

= arccsc X2 dx
(n—=T)x"—1 aT =)y yYe—a
[0 < arccsc-g- < -’;—] , [n==1].
B ¢opmyaax 534—535.9 2* > a.



650.
550.1,

650.2.

551.

652.1.

652.2,
652.3.

652.4,

552.5.

652.6.

663.

v,
NMOKA3ATE/IbHbIE ¢YHKUUHU

e*=1+ﬁ+§+§+. o e P<ool

Q* =exn2
X lna (x In a)? (x In a)®

=+ + = +... +—+... [x*<<oo],

-X
e~ = ——'*‘2_1__+ T [x*< ool
x B2

1= X B Bt Bt
sl—gt+5 -3+~ t+--
(x* < 4n®; cm. 45],

e"“"—l+u+§i——ﬁ—ﬁ—ﬁ+—ﬂ-+... [u* << ouf.

a1 s __+] <o,

37u :
e““—‘+”+2|+31+41 ot ["'<§T]'
eresla | +u+ L 3, Sy 4, Ct. ut < 1].
3 - 7 s
earctgu_|+u+_._§-,-—:' 55“’ + e lu‘(”.
Obuini wnen sroro pana u =a:‘,‘ , rae

,=a,— nn—1)a
_x‘+ e-:’a'+ e""‘—l— cee =

= -3 + — [7 + e-n’/x'_*_ e-z'n'/x'+ e-,lu:/x:_'_ e ls

Bropou PAu MOXET CXOLHT6CA GbicTpee nepsoro,

n=1°*

lim x"e=* =0 ana moboro n,

L»®
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563.

563.3-

6563.5,

563.6.

663.7.

565.

565.2,

566.

567.1,

6567.2.

6567.3.

567.8.

567.9.

568.1.

TIOKA3ATE/IBHHE OYHKLHMH [563

lMoxa3zaTteabhbie pysxunu — [IponsBonHbie

x
9 % 563.1. 97 _geox. 568.2. 1 —g*lng,
dx dx dx
da®* cx oy dy
= ca Ina, 563.4. W-a (lna)a-,
rl€ a— KOHCTaHTa,
du 4., du y dy
I = -d—x-l-u (lnu)dx
dx

34 d
-H-——yx"”+ x"(lnx)-‘;%

-dﬁ—x (14 lnx)

loxasaTtenbHble GpyHkunu — UBTErpann

Se"dx=e". 565.1. Se‘”‘dx:%e“".
x
Se"‘dx:—e"”. 565.3. Sa dx—n
axy 4. 1 L [(2)dz
Sf(e )dx—zs‘ 2z ’
rae z=2e%, 3amerum, 4TO
a*=exna a“x=ecxlna.
ax __ pax j___l_
Sxe dx=ce [a a,].
2
szeaxdx=eax [%‘_%xz"'%]o
x*  3x* | 6x 6
frerar=er (2S04 T2
ax >
S x"e* dx =" —-—"—Sx”“e"”dx,
a
x x"  nx"-! n(n—l)x""’_
S e dx = [Z— e a® cee
! n!
"°+(."l) -1t X_‘_( n u+l] [”20]'
S’e‘”‘dx
* ax , a’x* | a’s® ax"® 2
=lﬂl l+l_l+2—-2_l+3~31+"‘+n-nl+"’ [x<oo]




576.2]

568.11,

568.2,

568.3.
568.8.

568.9,

569.

569.1.

570.

570.1.
675.1.
575.2.

575.3.

575.9.

576.1.

576.2.
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*dx x x Inc
Ons > clenyeT 3aMeTHTh, UYTO ¢~ = e R

e%* dx %, e’* dx
5_7_:_7_;_,1 =, [Cm. 568.1.]
e®* dx e?*  qge?™  a® (e dx
S o R . 35 = [Cm. 568.1.]
e%% dy e dx
S_x"—=_(n—l)x" 1 Il—lS X1 [Il>l].
eade_ eax eax
S—x’r— (n=1)x"=1" (n—1) (n—=2)x"=%" """
an-:eax an—l eade
. —(n—l)lx+(n—~l)l x
[n>1]. [Cu. 568.1.]
dx x
TT&— In(l—(—e)_ln‘_l_ex
dx __x__l_ X
Sm_z apln[a+be |
xe*dx €
(IT4x?  1+4=x°
xe®* dx e?*

(O¥ax? " a(l+an °
ax

a2 4-1

Se‘”‘ sin xdx = (a sin x— cos x),

ax

a®+-4

. . o 2
Se‘"‘sm’xdx= (a sin * x—2 smxcosx-l—z),

S e *sin*xdx=
ax

at+49

; 6 in x—
[a sin® x— 3 sin* x cosx+ w] .

at+1

e?* sin"=! x
a®4 n?
n(n—1)

+ a2+n2

S e**sin"xdx= (a sin x— n cos x) 4~

ax

e “*xdx,

e?* .
S e?* cos xdx=a,_*_l (@ cos x + sin x).

ax 2 _ e* 2 . 2 .
Se cos xdx—-z—,—_‘_—a (a cos* x4 2 sin x cos x - a).
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676.3.

676.9.

5717.1.,

6717.2.

Se“" cos’x dx =

Sea

)
§

*cos"x dx =

NOKA3ATE/IbHHE @YHKUHHA 1576.3

ax
a—fﬁ a cos® x + 3 sin x cos® x+
6 (a cos x4 sin x)

e,

eax COSII—I X X
(a cos x+ nsin x)+

o
n(n—1)

+ T e®* cos"~* xdx.

ax

. e .
e*sinnx dx = i (a sin nx— n cos nx).

ax

4 .
*cosnx dx = o (a cos nx - n sin nx).



585,

586,

590,

591,
592,

V.

WUHTErCPAJIbI BEPOSITHOCTH
Hurerpan seposiTHOCTH VITR‘S‘ e=t' dt—erf—V—_ =

-X

[cm. 590]

2\' P A %
=x<7‘-) [I—Q-H3+2'-2vs—‘za.3v7+"‘ [¥'<oo].

IOas Goablwnx 3HAYEHHA X MOMHO LOAL30BATHLC CJAEAYIOWIHM
ACHMIITOTHUYECKUM PHIOM:
X

|
— \e-“dtrs
V‘znf
2 \'fh g=x'2 1, 1.3 1.3.5, 1.3.5.7
s (L) oLy 1eer

n X X8 x&
OumbKa OKaeTC MEHbUe noc/ieaHero B3sTOrO 4Yiaeua,
Mioraa nurerpanom BEpOSTHOCTH HA3biBAIOT (PyHKUHIO

erfx=——2=5‘e"’ dt =

Vr
2% £ o e .
=‘V-—n=[l—l—g+m—§,—7—+. ] [x* < o0].
«3.

e=* 1 1.3
eerNl—x—V—;[l—ﬁ}T‘*"?‘g—xi "_x.'+-..].

Dpyro#t Baa roro Ke pﬂna:

4! 61 .
erfxml—‘yn [1 o g m).-.-...]
Ownbka Oxa3uwBaeTCH MeHblie MOCAeAHero B3ATOrO 4srewa,
Tabauuw 3nayenuit unrerpana seposiTHocTd cM. [196).



600,

601,

601.01.

601.1.

601.2.

601.3.

601.4.

601.41.

601.5.

VI

JOTAPUOGMNUYECKUE $YHKLUN

B sTHxX aare6panuecKHX BbIpaxceHHAX In o603HauaeT HaTypajb-
Huil, nau Henepos, morapudm, a Ig — necatuunslii norapudm.

Ina=2,30261g a. 600.1, lga=0,43429 Ina.

ln(l-l—x)—x—-x;—i—’g ’Z-l— [—l<x<l1].

Ipu x=1 orciona nonyyaercs H3BECTHWH psan:
L, 1
oo 8 )
In(—x)=— [s+ 5 +5+5+5+...]
[—1<x<1].

rth x [x*<<1]. [Cm. 708.]

A
1
[+ttt
Arcthx [x*>1]. [Cm. 709.]

1 1 1
=2 [2x+1+3(2x+1)’+5(2x+1)5+ ]

[(2x+1)’>1]

In(x+a)=Ilnx+2 [2x—|—a +3(2x+a)' +5(2x+a)‘+ ]

[a* < (2x+ a)].

(=12, (x—=1) (=1
R i e

Inx=(x—1

[0<x<2].



602.6]

601.6.

601.7,

602.1,

602.2,

602.3,

602.4,

602.5,

602.6.

PN 121
—1 —1 2 x—1 3 )
__o[x—1 (x—1)* x—1)
lnx"z[ﬁfﬁ+3(x+l)’+5(x+1)=+---] [x>o0].
x x2
h‘(;;‘l‘ ]/3; + l)_
x 1 x® 1.3 x* 1.3.5 x7 . .
=F_2_~3?+2-4.5a'5'—2.4.5.7a7‘+ [x*<a®],
2x 1 a? 1.3 a 1-3-5 a® M :
—_—lﬂz+ﬁF—2.4.4F+2.4.6.6F—-.. [F>IJ’
2x 1 o 1.3 a* 1.3-5 a® x
=-—lnl-5 _2__.2;2_ 204-4;4——2.4,6.6§0—+o--['Z'<—l]’
= Arsh 2 = Arcsch 2., [Cn. 706.]

(Y Eri=)==n(i+VE+).

Psan u3 602.1 ymMHOXuTb Ha — L.

x x? 2x 1 a 1.3 a*
(54 5—1) =¥ — g — s
. . 6
i — . [E>1]. (ow 260.01 w 707

B
2, 1a | 1.3 a | 135 a° x
=—ln T +ese oy Togoer T [?>‘] '

BRER
— (%4 ]/:_,_1). [Cx. 602.3 u 707.)

az
1 a° 1.3 a* 1.3.5 a’ . .
—937 Toase 34670 T [x*>a%],

2a 1 x* 1.3 x* 1.3.5 «x* a ’
=S+ —otds Toae6a [7>1J J

2a 1 »*, 1.3 x* 1.3-5 x° a
=—'"?l_ﬂ3’+2-4-43‘“2-4.6-6a“+ "'[}<—]] ,
= Arcsch %=Arsh% . [Cm. 602.1 u 711.]

(Y Fri—2)=—n(5+ Y/ ET).

Psaa u3 602.5 ymnHoxute Ha — 1.



JIOTAPHOMHYECKHE OYHKUHH (e02.7

a at
(2 + V%)=
2a 1 2 1.3 x* 1.3.5 x* ) a
N T3 34da 246648 [“>l] .

(2T ‘

1.3 2, 1.3.5 x° a
=—n% +22a‘+244a‘+2466a‘+ [?>l]'

____1,,( +1/__1) [Cm. 710.]

xt x* 221-1B 2"
ln] sin x] == ln[x l——-—m—m-— e —-n_(?n_)'—_
[x* <a.

(Muterpupyn 415.04. Cu. 490.1 u 45.)

cos4x  cos36x

lnlsinxl:——ln?—cos?x——Q—-——3——...
[0<xt<nt].

ln - 2 xi ﬂ_ﬂ—— —2zn-l(22n__l)anzn——

cosx TTRTS B n 2n)

[x’<¥] . (Huterpupya 415.03. Cm. 48).1 u 45.)

In|cos x| =—1In2 + cos zx_cos;x +c0530x

[0<xt <t ).
Incos x =

=——% [sin’x-}-

sin®x | sin’x sm X

nt)
-+ +5+. ] [xz<TJ‘
lnltgxl=lnlxl+%+§(‘)x‘+mx‘+,_.

22" (22"—]_ l) anzn 2 nz
et 7 @n)! + . [x<TJ°
[Cm. 415.08, 432,10 u 45.]

In(x +iy)=Inr+i(®+2nk), rae r =} x* +y*, cosbh = x/r,
sin)=y/r, k—uenoe uucno uau 0, r-—NONOKHTEILHO,

i=yY =T,
x4 iy=re “+nk () g pagnanax]. [Cm. 604.)
n(—)=In14@2k+1)ni=(2k + 1)ri. [Cu. 409.03.]
limxIlnx =0, [Cu. 72.]

x>0
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Jlorapudmuueckue ¢pynkuun — UnTerpann
3nec BCIOAY X M @ NOJOXHTENbHE (€CHH HeT OCOGOR OroBOpKH).

610, Slnxdx: xInx—x,

610.01. S In (ax)dx = x In (ax)— x.
x? x?

610.1, lenx dx=-§lnx—7.

610.2, Sx’ lnxdx=£ In x—x—g.

610.3. Sx lnxdx: Inx—x—‘

16 *

610.9. Sx’ln(ax)dx:: ln( ax)— (p:;), lp=—1),
611.1. S'"" =&
611.11, Sl_n(x_ax_) dx = l?{In(ax)}’.

]nx In x 1 Inx Inx 1
6".2. ’; . 6“.3. -x—.- x=—2?—"47’. .

1 1 1
6'].9. S nxf;vx) dx=—(p:(l‘;2—l_ (p—l)’b"" IP*”-
612, S(ln x)?dx=x(Inx)'—2x Inx+2x.

612.1, Sx(ln x)’a’.x='%z (lnx)’—‘% In x+§ .
612.2, Sx’(ln x)? dx=%‘(ln x)’—gxg—' In x+221.;.'

6129 [« (nwrdx =35 insy — s nxt 20 (p— 11

2 3
613.1. S”" LR ”"3’" .
613.2. S‘(ln x:i dx =_(h;x)’_2]:x_% ;

613.38.

S(lnx)’dx —_(nx Inx 1
- 2% i =
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613.9.

614.

615.

616. 1,

616.2.

616.3.

617,

617.1.

617.2.

617.9.

618.1.

618.2.

618.3.

618.9.

619.1.

619.2.

JIOTAPHOMHYECKHE OYHKUHH [613.9
S(ln x)? dx _ (In x)? _ 2Inx _ 2
(=D xP=1 (p—1pxP=t  (p—1)xP~!
[p#1].

S (In x)* dx = x (In x)* — 3x (In x)* + 6x In x —6x.

S (In x)%dx = x (In x)q—qS (Inx)?='dx [g#+—1].

| 7 d In x)7+1
[l Coh lg—11.
? 7 =x-"*"(ln x)"__ q » g-1
Sx (Inx)?dx FE P Sx (Inx)?~'dx
[pl q'l—/:—llo
(Inx)?dx _ —(Inx)? q (Inx)?-'dx
P —(p—l) xp-l+p__l %P [P: —‘I#:l]-
_d'f__=lnllnx[—}-lnx-}—(];_;l)!-l—(130.;,)’ + ...
xdx (2lnx)? , (2Inx)®

=In|lnx|4+2Inx4

2.21 + 3.3! +-...

xtdx Inx)*  @lnx) x)?

3
C4 ol nx|4-8lnx4+ S SR04

Inx
xpdx

e =lIn|lnx|+(p+1)Inx+

P+ (Inx)?* | (p+1)*(nx)
+ 550 + 57 ..

[__ e_%/_, rae y=(p+1)lnx; cm, 568.1].

S % ln|lnx]

xinx

dx

(In x)? (ln x)
x2lnx

=ln|lnx|—Inx+So—F5+.

(2lnx)*  (2ln x)?

x%in 2.2 3.3! t...

S—dx—--—lnllnxl—2lnx+

S___d" = lnllnxl—(p—l)lnx-l—————(p—l)z(lnx)'—

xflnx 2.9 ) ,
—(p_;)-aflnx—) ...
yx(ldnxx)‘7= (q—l)_(l_r} x)7-1 lg=*1].
flpn‘i);q = (q—;)(cll;:;)q 1+ 5ill S(l:z;iqx-x [g#11.
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dx —1
619.3. S xP (In x)7 = %r- Y(g—1)(Inx)9—? q—le}’(lnx)‘l !
lg=#1].
620, Sln (a+ bx)dx “+’”‘ln(a+bx)
620.1. len(a—i—bx)dx: 2b2 ln (a—l-bx)—|-2b ?‘
621.1. Sln(a—}-bx)dx:
bx® | b bt
=(na)lnx4 2T TE_DE [6°x* < a%),
_(n bx)? a a? . s 5 2
=T T 2202x=_3=b°x’+4=b4x4_'“ (6" > a’).
621.2. ]"(a#qi=;blnx—(%+%)ln(a+bx).
In (a+ bx) dx __ In (a + bx) bdx
621.9. S xF *_<p—1)xﬂ-'+g(p—l><a+bx>.w"
[p #+1]. [CM. 101—105.]
Inxdx __(Inx)In (a4 bx) In (a + bx) dx
622, prpry T 5 — T [Cm. 621.1.)
623. Sln(x’—l— a*)dx = x In (x* 4+ a*)— 2x + 2a arctg i .

623.1. len(x +a)dx—— [(x +a*)In(x* + a*)— ]

623.2, Sx’ In(x* 4 a’)dx=

-;—[x In(x* + a®)— 2x -+ 2xa*— 2a® arctg — ]

623.3, Sx' In (x* + a*) dx =
=1 |t =Y+ o) —F+x']
623.4. S x*ln(x* +a)dx—--5—[x In(x*+ a*)— —-x+
+§—x a*—2xa* + 2a* arctg -{'11]

623.5. Sx‘ In (x*+ a’)dx=
[(x +a')In(x*+a )——+——xa]
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623.6.

623.7.

624,

624.1,

624.3.

624.4.

621.5,

624.6.

624.7,

JIOTAPHOMUYECKHE OYHKUHH [623.8

Sx'ln(x'-{-a’)dx:—-—.l, [ x"ln(x* +a*)— —x +
+-§—xa —%xa +2xa* -—2a'arctg%].

Sx’ln(x' +a')dx =% [(x'— a®)In(x*+a*)—

L )

Sln|x —a'ldx=xlIn|x*—a |—2x+aln,x+a

S'xln]x’—a‘|dx=-2—[(x’—a’)In|x‘-a'|-—x’l.

1 2
Sx In| x*— a* ldx =< [x’ln]x‘—a’l——a.x'_.

—2xa*+a’ln x+a

2]

=i— [(x‘—a‘)ln[x’—a’]-x—;-Qx‘a’].

Sx‘ In|x*—a*|dx=

Sx‘ ln[x’—a’ldx:-é— [x’\n]x‘—a’l—% X —

_%x'a‘—Qxa‘-{— a*ln ;—i'aa ]
Sx‘ln[x‘-a’\dx:é— [(x‘-—-a')ln[ x'—a*|—
s ~
TR

1

Sx‘lnlx'—a‘[dx=7 [x’inlx'—a’l—%x’_

2 5 a 2 a4 ¢ [ ? x
—gx'a gxa 2xa* +a'ln =

Sx’ln]x‘-a’ldx-—-—-—;‘— [(x'—a‘)ln[x‘——a‘[——

Ot ke BupaKeHU MOCYT HPUMEHATLCA K dHTerpajam Tena

S x? In (a*—x?) 1x,



626.9]

625.

625.1.

625.2.

625.3.

625.4.

625.9.

626.1.

626.2,

626.3.

626.9.

HHTETPAJIN 127
Uuterpaan, conepwawmue r=(x"+a’)h
3necy Beiopy r > 0

Sln(x+r)dx=xln(x+r)—r. [Cm. 730.]
len(x+r)dx=(§+a7’)ln(x—l-r)—'%. [Cm. 730.,1.]

Sx’ In(x+r) dx='§ln(x+r)-—%+93—:-' . [Cym. 730.2.)
S Xllnx+r)dx= (’-‘4——3—; ) In(x+4 r)—f—sf+% atxr
[Cm, 730.3.]

“ar

s P2
Sx‘ ln(x+r)dx=% In (x +r)—2—5+ T a’r'—--? .
[Cu. 730.4.)

» _xp¥! ! xP+Vdx
Sx ln(x+r)dx-———p+]ln(x+r) n—+15 .
[p#= —1]. |Cm. 201.01—207.01 u 730.9,)

[L(24 Y/ E7) 0

x 1.3 «° 1.3.5 x7 . .
a 233a‘+2455¢z‘ gaeT gt <
1 1.3:5 a

2

2\* 1a*, 1.3 a*
(‘"—)—??'Ffﬁax« Tag gt e Wfa>1l

_l_la 1.3 a* , 1.3.5 a*
P T o8 T e

[xla<<—1]. [Cm. 731.1,}

Sln(x+,)d __M'_)_l ‘if' rae r = (x*4 a*)'h
X a x |’ o ’
[Cm. 731.2.]
Sln(x+l)d __lngx__j')_ﬁ, [Cm. 731.3.]
In (x-l-r) In(x+r)

[CM, 221.01—226.01 » 731.9,)
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627.

627.1.

627.2.

627.3.

627.4.

627.9.

628.1,

628.2.

628.3.

628.9.

630.1.,

JIOTAPHOMHUYECKHE ®YHKLHH [627

Uuterpanw, coaep: amne s=(x*—a’)'h

3aecy scroay s> 0.
S In(x+ §)dx=xIn(x+ s)—s. [Cm. 732.]

len(x—l— s) dx—(—x;——)ln(x-l—s)——-. [Cm. 732.1.]

Sx’ln(x+s)dx=§ln(x+ s)—%-—?. [Cm. 732.2.]
Sx' In(x-+s) dx——-(%'—%—‘) In (x4 s)—
s 3
—15 — 35 ¢ %S [Cm. 732.3.]

x5 ] 2 S
Sx‘ln(x+s)dx=§ln(x—{—s)———;—s—l—sa’s'—%f,
[Cm. 732.4.]
(xrln (et 1 dx =2 im0t 90— o5 (552 pe—l.
[CM. 261.01—267.01 u 732.9.}
1 x x? 1 1.3 a
j?l"(?-"l/c?_l)dx:? )+2’x’+24'x‘+

FE3S L xfa>1L. [Cw. 783.1.]

S In (§z+5) dx=— "’Lx't—s—)-[-z arcsec'%[
[0 << arcsec | x[a| << ®[2]. [Cm. 733.2.]
Slﬂ’ﬂdx= L) NRA (Cw. 733.3.)
In (x+45s) In (x+5) dx
S - ax __(p—l)xi’"+p——1 xP-Tg lp#1].
[Cm. 281.01—284.01 u 733.9.]
i 3 x$
Sln sin xdx=x1n x—x—%—m—-
x‘l 22/!—] anzn-q-l

— BT T hmanr e 0<x<a]

[Cw. 45.] [Hnterpupys 603.1.]
sin2x  sin4x _ sin6x
PN N
[0<x<<nm]. [Murerpupys 603.2.]

=-—xIn2 —
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. e

630.2, S Incos x dx = —%—g—‘o—%—%ﬁ_ e —
—2—;(‘2“;—;1—,% s — L [t < nt4). [Cu 45.]
[Uurerpupys 603.3.]

sin2x sin4x sin6x °°
=—xhn2+=——Fo+gz—...

[x* < n*[4]. [WnTerpupys 603.4.]

630.3. Sln tg xdx=xlnx—x-+ ‘;—'4—%-{-

62x7 22n (2’""—1) B 41
—_ — I n .
‘st ot mEarny F . T

[0<<x<n/2]. [Cm. 45.] [Wurerpupys 603.6.]

631.1, Ssln Inxdx = —;-x sin In x—%xcos In x.

631.2, Scos lnxdx=-;—xsin|nx+-;—x cos Inx,

632, S e*lnxdx= -;— e’*Inx— —;— S eaTx dx, [Cm. 568.1.]

Jlam6pa-byHKuusa ¥ ryxepMaHuan

640, Ecan x=lntg(—3—-+%)=In(secﬂ+tg’))‘ ro 9 wasumBaior

rydepMannanom x: b=gd x=2 arctg e"—-g— .
641.%) x=gd~'b=A(0)— nambaa-pynkuns.
642.1. shx=tgh, 642.2. chx =sec.

642.3. thx=sinl, 642.4. th (;) —tg (%)

dgdx dgd='x 1 T
642.5. — = sech x, 642.6. T = secx [—7 << —,2—] .

Ecan umeerca Tabanua 0 B 3aBHCHMOCTH OT X, TO MOXHO Haxo-
IuTh runepbonuyeckHe GyHKUHM NO Tabaulle TPUTOHOMETPHYECKHX.

*) gd=! o3snauaer ¢pyHkuuio, 06paTHyIO CyusepmaHuady,

B P B. Osafr



650.01,
650.02,

650.03.
650.04,
650.07,
€50.08.
650.09.
650.10.
650.11.

651,01,
651.02,
651.03.,
651.04,
651.05.

651.06.

651.07,

651,08,

651.09,

VIL.

TMNEPBOJIMYECKUE $YHKLUUH

ch*x—sh*x =1,

shx=)chix—1 [x>0],
=—}chtx—1 [x< 0]

chx=)TFsh'x. 65005, sechx=1/chx,

thx=shx/chx, 650.06. cschx=1/shx.

h? x + sech® x =1,

cth* x—esch* x =1,
sh(—x)=—shux,

ch(—x)=chux.

th(—x)=— thx.

sh(x £ y)=shxchy 4 chxshy.
ch(x £ y)=chxchy4shxshy,
2shxchy=sh(x+ y)+4sh(x—y).
2chxchy=ch(x+ y)+ ch(x—y).
2shxshy=ch(x+ y)—ch(x—y).

shx+4shy= 2shx+ychx———y.

x+!/

shx—shy= 25h—
chx+chy= 2chx+y hx—;y.

x+y x—y
2 .

chx—chy=2sh




653.7]

651.10.
651.11,

651.12,

651.13.
651.14,

.652.12,
652.13.
652,22,
652.23,

652.3.

652.4,

652.5.

652.6.

653.1.

6563.2.

653.3.

6563.4.

653.5.

653.6.

6563.7.

5.

SOPMY b

sh? x—sh? y =sh (x4 y)sh(x—y)=ch* x—ch®y.
sh?x+ ch? y=ch(x+ y)ch (x—y) =ch*x+sh' y,

1

2 2 —_ 2 L p—
csch® x—sech® x = csch® x sech® x = 5=

(sh x+ ch x)” =shnx + chnx,

1
shx+4chx

sh2x=2shxchux,
sh 3x =3sh x4 4sh’x,

=chx—shux.

ch2x =ch’x$sh’x=2sh*x+41=2ch*x—1L,

ch3x=4ch*x—3chx,
1

sh’x=—2—(ch2x——l).
ch’x=—;—(ch2x+l).
sh> = ]/%(chx—l)
= — -2—(Chx—l)
ch—g-= l/%(chx—l—l).
__ thx 4thy
th(*£) =1 mrmge
th(xﬂ:y _shxtshy
2 )—chx+chy'
2th x
th2x='|—m.
_sh(x+y)
thx;{;thy———chxchy.
x chx—1 shx

cthxcthy £ 1

cthix )= Ty zchs *
_ cthtx 4l
cth2x= —ms -

[x>0],

[x <0].

131
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653.8.

654.1,

654.2,

654.3,

654.4,
654.6,
654.8,
655.1,

655.2,

655.3.

655.4.
656.‘.
657.1.

657.2,

657.3.

FHOEPBOJHYECKHE OYHKLHH 1653.8
shx chx+1
““——m— Fx
=5 -xy 1 ! 1 _ %
shx (e —e™%) (ln X ==y rae In~'x=¢".

Takoe o603HaueHHe HANOMHHAET, YTO 3HauyeHHs STOH BesH-
YHHH MOTYT ObiTh nOJydeHn 06paTHOH HHTeprmonsuue# u3 Tad-
JHUL HATypa/bHHX JorapudMoB, 4TOOW HE NONb30BaTbCs Pii-
aom 550, measneHHo cxoasuwuMcs npu Goabuwux x, OGpathyio
HHTEPNO.IAUHIO MOXHO NPOU3BOAHTL H MO Tabnuile NeCATHYHHX
n0rapudMOB, €CAM  BOCMOJ/b30BaThcs TOWAECTBOM In~'x=
=lg=1(0,4343 x).

1 % -x_i n-"
Chx_-?_( e )_2( x+]n“x)

(CM. npumeuanue k 654.1,)
eF—e=* ¥—]

thx= e =i
chx 4+shx=e". 654.5. chx—shx=e"%,
sh(ix) = isinx. 654.7. ch (ix)= cos x.

th (ix)=itgx.
sh(x 4 iy)=shxcosy 4 ichxsiny.
ch(x £+ iy)=chxcosy + ishxsiny,

.. sh2x fisin2y
th(x iy)= ch2x+4cos2y *

sh 2x F isin2y

cth(x & iy)= ch 2x —cos2y *

sh0=0. 656.2. ch0=1, 656.3. th0=0.
shx=x+§,+-;—:+%7+ [x* < oo).
chx=l+§+§+g-;+ [x* < o]
thr—x—% 4 s — 31175" + o555 ' —

[x’<%‘z; CM. 45].



667.6)

657.4.

657.5.

657.6.

658.1.

658.2.

658.3.

658.4.

667.1,

667.2,

667.5.

667.6.

[IPUU3BOAHBIE 133

thox=tp L 242
X =T T3 7B T o5 4725'*‘"'
— 1)1 92
o g BT L < o, 48],

61 1385 g

1 _E 5 . 8l .
scchx—l——m—l—‘” Y T
—1)" n ©,
S ) i @) Ex™+ ... [x"<7icwm.45]
1 7t 31
eschx = —¢ + 35— 1550+ - -
__1\B (021 __
“.+2( l)(2(3)! —1) anzn-l_l_... [xz<n:; M. 45].

ITpu x GOJbIIKX MONOWKHTE/bHBLIX
thx=1—2(">—e* e~ — . ..).
[lpu x oTpuuatenbHbix, BOCNOAb30BATHCHA GopMyIoH
th(— x) = — th x.
Ilpu x GonblMX MONOWHUTENbHBIX
cthx=142("*+e * e+ ...).
lpu x oTpHuaTe/bHHX BOCNO/b30BaThCs opmy.aoi
cth(— x) = —cthx.
Ilpu x GONbUIMX NONOKHTEIbHHIX
schx=2( *—e L~ — ...
[pn x orpuumaTtenbHuXx, BOCMO/Nb30BaThcs opmyof
sch(—x) =schx,

[pu x GonbuwiHX NO/NOMHUTENbHBIX
eschx=2(" 4e*fe "4 ,..).
Ilpn x oTpuuartenbhbix BOCNOAB30BaTHCA (HOPMY.I0#
esch(—x)= —cschx.

Iunep6oaunveckue ¢ynxunu— Ilpounssonnnie

dshx dth

=chux, 667.3. = sech? x
dx
dehx _ ohx. 667.4, 4cthx Cth ¥ — —cschix,
dx
dSZCh ¥ — —sechxth x.
X
desch x = —csch x cthx,

dy
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670.

671.10,
671,101,
671.11,
671.12,
671,13,
671.19,

671.20,

671.21,

67] .300 -

671.40,

671.90,

672.11,

672.12,

672,21,

THIEPBONHYECKHE OYHKUHH

I'enep6onuveckne ¢pysxuun — Hnterpaan

(670

Hnrerpam, coaepxauiie TparosoMerpuyeckue QyHkuuu, yacro
MOXHO npeo6pa3oBaTh B COOTBETCTBYIOUIHE HHTErpa/u, coaep-
Wauue runep6oinyeckue QyHKUMH, 3aMeHsif X Ha iX U MOAb3Y-

ficb QOpMyJiaMH:

sin(ix)=ishx, cos(ix)=chx, tg(ix)=ithx u 1. .
[Cum. 408.10—15.]
dta 3ameHa ObiBaeT nonesHa 4 B APYrHX Buldax Gopmya,

MWuterpann, conepxawue sh x

Sshxdx:chx.

Ssh%dx=ach-:—.

Sx shxdx=xchx—shx,
Sx’shxdx-—é(x’+2)chx—2xsh X,

Sx' sha dx=(x*+ 6x)chx—(3x*+4 6)sh x,

Sx”shxdx=x”chx—p Sx”"’chxdx.

* s sh2x
Ssh Xdx = T -

: _:vsh2x ch2x  «*
sth xdx 4 "8 "7

3
Ssh'xdx: %t—chx.

A sh4x sh2x | 3x
Ssh Xdx= —55——— g

Ssh”xdx= 1 shP~'xchx— E———]Ssh”"xdx.

shx
S_dx_"+331+55‘+7 7t e

shx shx chx
§orar= -T2+ (57
ch2x

S“‘—"d x=— In|xl 4+ 5 ( St d(21).

[Cm. 677.1.]

[Cm.

[Cn.

678.11.]

678.11.]



677.20] HHTECPA/L, COAEPKAUIHE chx 135

873.10. SL=Sc5chxdx=|nlth_|=lne"—l _l_lnchx+l.
2 chx—1
xdx x* 31x’ 127x°
673.11. )\ G5=x— 331+355v"377v 350 v
2(2"1—1)
...+(—l)’lw8 x’"+l+ XX 'X’<n.. CM. 45].

P
673.19, S’—:F‘% Pasnommb% cornacio 6567.6, ymHoxutrb Ha x? u

MHTECPHPOBATH lp#0).
673.20, S &= = S csch? x dx = —cth z.

673.21. S“’" = —xcthx+ In[shx].

sh?
673.30. { oF = [ cscn’xax= — e — L In|thE |
673.40. (% —cinx— B
673.90. (o= — ot == (i p>1].
675. S shmxshnxdx = Sh;&i':l)) d _sg tz::’)’

[m*#£n® npu m*=n* cm. 671.20].
Muterpann, conepxauue chx
677.10, (chxdr=shx.
672.101. chrar—ashl.
677.11, chhxdx=xshx—chx.
677.12. {x'chxdx=(x'+2)shx—2xchx.
677.13. Sx' ch x dx = (x* 4 6x)sh x— (3x* 4 6) ch x,
677.19. {xchxdx=xPshx—p [ 2P~ shxdr. [Cu. 671.1.)

677.20. (et xax=LZ 43,
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677.21.

677.30.

677.40.

677.90.

678.11,

678.12,

678.21,

679.10.

679.11,

679.19.

679.20.

679.21.

679.30.

679.40.

679.90.

681,

682.01.

THNEPBONHYECKHE OYHKLHH 1677.21
chh,xdx____xsl;Qx ch2x+ £,
Sch'xdx=m+ sh x,
. _sh4x sh?x
Sch xdx= 33 + + 8
Sch”x dx=—shxch”"x+ B-:-lgch”"xdx.
chx
S_xdx_'"l"‘l"' 22l+44|+66l+
S-h—dx-——-ﬂi‘+$s"" [Cu. 672.11.)
2
(e tnlx ]+ [ B2 a2, [Cu. 678.11.]

= Ssech x dx = arctg (sh x) = 2 arctg e* - const,

xdr _x* 5x*  6lx® | 1385x
S'c_x“z 42!+64l 8.6l T 1081
._.(‘])nE 2n+2 : n?
ot orgen . e [x*<5. Cwm. 45].

xPdx 1
=—— . Pa3noxuts —— cornacko 657.5, yMHOXHTb Ha XF u
chx chx

HHTErpHpOBaTh [p#0].
SF_.Ssech’xdx—thx
*dx _ v thx—Inch
,S m =X X— Inchh x,
d h 1
ch}:x ‘Zih’xx + 5 arctg (shx).
dx th’x
chix = thx 3
dx sh x p—2 dx
Schpx (p—1)chP™ ’x+p—1 chP-2x [p>1].
. __shmn+nyx | shim—n)x»
SLh mxchnxdx = St ) + T (m—n)
[m*+#n® npn m*=n* cM. 677.20.)

dx x
Schx-i—l:thf'



685.22) MHTEFPA/IH, COMEPWAWME shX W ch . 1317

dx x
63202, [ ity=—cthy.
xdx X » .
682.03. Sm=x th7—2]n ch 7.
xdx
682.04, Sal—;——]=—xcth-—+21n|sh l

ch xdx X
682.05. S S =x—th

682.06. S chxdr _ o cth £,

chx—1
682.07. ‘S‘ ch—x(Tdr)u‘m = arctg (sh x)—th % .
682.08. S chx_(_cdl:x:l—)'__ — arctg (sh x)—cth % .
682.09, S(ch T —pthE—th X,
682.10. (- :x_”,=l2cth%—% LA
6211, | it =55 Areh (),

ans x>0 Gepercs mnosowurenvHoe 3nauenne Arch, a aaa
x<0—oTpHuarensHoe.

682.12. [ it ={ = —cth, [Cw. 673.20.]

chtx—1 sh?x

Murterpann, conepwaumne shx u chx

sh*x ch®*x

685.11, Sshxchxdx ==
685.12. Ssh x ch? xdx = °“3 x

685.13. Ssh x ch? xdx—hT.

1
68519, (shxchx dx=S"F [p#—1].
3
685.21. [ sh*xchxdr="p%,

685.22, {sh*xch®xdy= B,



138 THIEPBOMRYECKHE @YHKUMA 1685.31

685.31. S sh* xchxdx="T"%

3

685.91. [ shfxchxdx=T12 [p#—1].
686.11. [z —njthux).

686.12. Sm“ﬁ,—x=—’—+ln|th-§|:

686.13. Sgh—;fcm ootz In|thx |,

686.19. S e - l)lchP"x + S sh xchP"z 1.
686.21, S W Zih —=— shl y arctg (sh x).

68622, (i = —2cthox,

686.31. 5 = — e —In|thx].

6691 § = — T ) W p1].
667.11, SS" x dx Sthxdx—lnchx [Cu. 691.01.]
687.12, S%}%—ii= c—hl—=—sechx

687.13. Ssthx' ‘:x =— w:, - = ﬂ%’-‘ + const.

687.19, ' Ssih’;i‘=— (p_l)'ch,,-.x o+ 1).
687.21, Ssc‘h‘dx—shx—arctg(shx)

68722, (Sfdi=(thxax=x—t [Cx. 691.02.)
67.29. [iav—— s+ 5 (s lp# 1).

sh?® x sh®x
687.31. Saﬁ x=—2—-—lnchx

687.32, S ::, 2 dx = chx + sechx,



689.02]

687.33.
687.34.
687.39,
687.7,

688.11,
688.12,
688.13.
688.19,

688.21.

688,22,
688.29.
688.31.
688.32,
688.33.
688.34.
688.39.
688.7.

689.01.

689.02,

HHTECPANN, cOonEPkaumt shx m chx

th x

Sz?,,xdx—Sth‘xdx ——~ +lnchx.
§ a s =gz —anr
Szrl:”’);dx=(p—l)]chp"x—(p-3)lch"'x
shP-2x th#=1x

SW =T
S%dx—scthxdx=ln|shxl.
S-:T:';x;dx=—§:—x=——cschx.
Sg;l,—zdx=—2—srl,x=—ah2: < const.
S;:lT’;dx':—(p——l);hPT‘—x
Scslz::dx=chx+ln

Sg:, xdx—Scth’xdx x—cth x

139

[Cm. 691.03.)

[p#1 uma 3).

[p+1].

(Cm. 692.01.)

[p#1].

[Cu. 692.02.]

ch?x chx x
Ssh”xdx= = sh”“x+ pexlSsh”"x
ch®x ch? x
Smdx=—+l IShXI

sh?
cntx
sh¥x

(_:de——____]-
shix™" — 3sh®x shx°®

SCh—fdx—shx—-cschx

x—Scth'xdx

ch'xd o 1 . 1
S'shr'x Y= =Dz p—3)shP-7x
chP=2x d _____cth""x

sh? x - p—1

sh x dx
Sm=ln(chx+ 1).

hxd
Scsh; x—ln(chx—l)

[p # 1].

[Cm. 692.03.)

[p#*1 umu 3.

[p+ 1),



140 THNEPBO/IMYECKHE ®YHKLHMH [689.03

dx |
689.03. Sshx(chx+l)=_2(chx+l)+ '“lth |

dx 1
689.04. Ssh x(ch x—1) 2(chx—1) ln l "7 ‘

sh x dx ch x
689.05. Schx(ch rFn =10 (chx+l) .

sh xdx chx—1
689.06. Schx(chx——l)=]"( ch x )'

ch (m+n)x+ch (m—n) %
2 (m +n) 2 (m—n)
|m* = n® npu m*=n® cm. 685.11].

689.07. S shmx ch nx dx =

Muterpann, conepwawne thx u cthx

691.01. {thxdx=Inchx, (Cw. 687.11.]
691.02. S th x dx = x— th x. [Cu. 687.22.]
691.03. Sth'xdx~-—‘-“—"+ Inch x. (Cv. 687.83.]
691.09. (th xax=—D"F 4 (et vax (p+ 1].
692.01. Scthxdx: In|shx]|. [Cm. 688.11.]
692.02. {cth®xdx=x—cthvx, [Cu. 688.22.]

692.03. S cth? x dx =

[Cu. 688.33.]

cthP=1x
p—1

692.09. Scth”xdx:—— + [ cth e [p = 1].



700,

700.1,

701.

702,

703.

704.

705,

706.

\ALIR

OBPATHBIE T'MNEPBOJUYECKUE &YHKLHWU

Arshx =Arch )/ x* + 1.

[lpn nonoxurensHoM v GepeTcs MOJOXKHTeJbHO® 3Hayenue Arch,
NpH OTPHUATEJbHOM X¥—ero OTpHUATeJbHOe SHAaueHHe.

Arsh x = Arth ———— = Arcsch L
Vet *

=—Arsh(—x)=In{x+ )V x*+1}.
[CM 602.1 n 706.)
Archx =4 Ash ' x = -4 Arth sz

= Arsech —-—j: In{x+} x*—1}
[x>1]. [Cm. 602.3 u 707.]

Arth x = Arcth l— -_-.--,l— li: [x*<1]. [Cm. 708.]
Arcthx = Arth = In 241 [x*>1]. [Cu. 709.]

Arsech x = 4 ln( ]/——l) [0 <<x < 1). [Cm. 710.]

Arcschx =In (-l- ——+1). [Cw. 711.]

— — 13 . 1'3'5 ?
Arshx =x 2—3" +245 —5367% *--

1.3 1.35
='“(2x’+2.2x= 7446 T Ta668 "

[=*< 1],

1.3 1.3.5 [x>l]'
=—In| 2x| —5; 2x’+2 140 246608 T

[x<<—1]. [Cm. 602.1.]
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707.

708.

709.

710,

711,

720,

720.1,
720.2,

720.3a,

720.86.

OBPATHBIE THNEPBONHYECKHE oOYHKUHH {707

1 1-3 1.3:5
Archx= 4 [1" i 7y R P B v RN FY U ]

[x>1]. [Cm. 602.3 u 602.4.]

Athe=x+ 242400 0 e<i] (O 601.2]

1 1 1 1
Arcthx=?+§?+gx—;+ﬁ+... [x*>1]. [Cm. 601.3.]

Il .+ 1.3 , 1.3:5
2:9% T334 —5766"
[0<x<<1]. [Cm. 602.7 u 602.8.]

1.3 1.3-5

Arsechx = [In %—

1 1
Arcschx=?—2_3x,+2. +... [x">1),

4.5x% 2.4.6.7«7
w2 1 e L3 135
=T t+o¥ =g togees —
[0<x<1],
_ 2|1 ., 13 135
“_“‘lx I—T.i" ‘333 —7566° t e

[—1<x<0). |Cum. 602.5.]

Arsh (4 x4 iy)= -L (— 1)" Arch ?.i?‘_’+
7 n ?_l/ .
+i(—1) arcsins———_{_[—f- inm,

s+1 ¢
sanech OepyTcs NOJOXKHTENbHWE 3HAaueHus Arch—-?l'—, n— ue-.

n0e 4YHCaA0 HAH 0, X MOMOWHTENBbHO, ) NONOWKHTENbHO HIH
OTPHLATEJLHO,
3nayenns s u ¢ cm. 720.1 n 720.2,

§= V(l + ¥)*+ x* (noNOKHTeAbHOE 3HAuEHHE KOPHH).

t=l/(l —y)* + x* (nonoxuTeabHOE 3HaueHHe KOPHS).
3amerum, 4yto npn x=0wu y>1, ft=y—1 u s+1t=2y,
Ecnn x=0n y<1, t=1—yu s+t=2.

HUnave:

ArshA=In(+ V 1+ A '+ A) + i2kn
HH

ArshA=—In(4 V1 4+ A'— A) + 2kn,

rae A MoxeT OwWTb KOMNJAEKCHOM BenHuyHHO#, a k& — uenoe
yucao uau 0.

O KBaApaTHOM KOpHe M3 KOMMNJEKCHOA BeJHUMHHW cM. 58 a o
norapupme cM. 604. Popmyam 720.3a H 720.36 TONKAECCTBEHHHBI,



723.4] NPOH3BOAHLIE 143
7211, Arch(x+iy) =+ (A;ch"_;‘_"-;-zarccos D—"’_l’_‘;q + i2kn) .

721.2, Arch(x—iy)=j:(Atch g%—q—larccosi--l-i?kn) .
p+q
saech Hamo OpaThb MOJIOXHTENbHOE 3HAaYEHHE Archﬁ;

X MO0JIOXKHTE/NbHO HAH OTPHUATEJbHO, Y MNO.J0XKHTEJIbHO.

721.8. p=V{1+x)? + y* (N0JI0KHTeNbHOR 3HAYEHHE KOPHS),
721.4. g=V (1 —x)*+ y* (nonowuTtenbHoe 3HAYEHHE KOPHS),

Huaye:

721.5a. ArchA=4 In(A+ VA — 1)+ i2kn
HIH

721.56. ArchA=TFln(A—} A*— 1)+ i%kn.
(Cm. npumeuanne k 720.3.)

722.1, Arth(x+iy)=_.]n“+x) +y4 4

T=x"F g
1 —
-2-{(2k+l)n 4%
Huave:
7222, Adh(c+iy) =5 nGEIEL Y Larctg R i,

rae R ecTb HyJb H/AX UENOe YHCAO0, a apKTaHreHc Oepercs
B KBaApaHTe, OnpelpensieMOM 3HAKAMH YHCAHTE/Ns H 3HaMeHa-
Tens (a He B CMHIC/IE TJIaBHOTO 3HAYEHHs ).

7228, Arth(x+iy)= In 12+ [Cn. ©04.]

T—x=iy"*

O6partunie runep6oanyeckue ¢yaxund — [Ipoussonunie

d X 1

728.1. d—;Arsh o= Vs
d x 1 X X

728.2. a‘; Arch ? = V_x‘——-Tai [AfCh ;‘ > 0, -C-l- > l] .
d x -1 x x

728.30 -d_x Arch ?g—y—‘xl—-j [Afch ; <0, —E > lJ 0

d
7284, g ArthI =" [x* < a'].



144 OBPATHBLIE THNEPBOJIMYECKHE OYHKLHH [728.5

ad X a ] 3

728.5, o Arcth= = ——oy [x*> a].
d x —a x x

728.6. Tx Arsech?un P [Arsech 5> 0, 0<?< l] .
d x a x x

728.7. J;Afsech-a-ﬂx———az———x; [Al’sech ?<0. 0<;< 1 ] .

d x —a
728.8. EY Arcsch ? - TV—X’—T_G' .

(Bciony, kpome 728.4 u 728.5, @ nonxkHO CHTBH POJOKHTENbHBIM.)

OGparebie runepGonnueckne ¢ynxkunn — WUnTerpanm
3necs sciony a> 0

730. SArsh Ldx=xAsh 2y T T o

x x? a? x X ] T
730.1, SxArsh—a-dx=(7+—4—-)Arsh-a-—7 xt 4 a’.

730.2, Sx’ Arsh -% dx = -g— Arsh % + yaz;f V< +a.

730.3. S x* Arsh % dx =

([ 3a* x 3aix==2x° y sy 1
- (_4__.@) Arsh X 4 222X /T ot
730.4, S x* Arsh X dx =

8a*—4a%x* 4 3x* Vm

x° x
- Arsh = 75

|Cm. 625 — 625.4.]

7 x _xP+l x 1 xP+ldx .
730.9.  (x ArshZdx=2"5 Arsh £ — T =1

[Cm. 201,01 —207.01 u 625.9.]
731.1, S—; Arsh-;- dx =




732.3}

731.2,

731.3.

731.9.

732.

732.1.

732.2.

732.3,

MHTECPA/IW 140
P g
(& Arsh Lax=—1 arsn x_Lyglat ViFa|,
X a x a 2 —————-x
S L Arsh —dx== —-—Arsh x_ V‘x’z-l-a’ ]
2a*x

[Cwm. 626.1—626.3.]

X
x—PAISh_a'dx=—(-TmArSh —-'-

p_]s‘ =1 Vx’+a’ lp*lL
[Cm. 221.01—226.01 n 626.9.]

SArch —;'-dx=xArch%—1/x’—a’ lArCh% >0].

=x Arch-:;+ V x*—a? [Arch% <0].

SxArch —dx—(’-;-’-—)A ch ———l/x —a
[Archi;- >o],

2 2 —

=(%-—%~) Arch %+% V x*=a*
[Arch-:-;- <0].

(x’ Arch idx=x—' Arch i—wl/x’—-a’
. a 3 n 9
[Arch-;f->0].
Boach XA
== rch-a-+ 5 V x*—a
[Arch§<0].

x _(x*  3a* x 3a’x+2x
Sx’Arch -;dx— (7—52—) Arch = Vs —at
[Arch—>0],

=(§_ )A ch X +3ax+2x'v-——-

[Arch - <0] .
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7132.4.

732.9,

733.1.

733.2.

OBPATHHIE THNEPBOJMYECKHE ®YHKIUHH 1732.4

Sx‘ Arch 2 dx =
a

=’f_; Arch X ﬁ“"_"’ﬂ' Vr—a
I_Arch-;— > 0] .
=-x5: Arch -:-:- + 1-3—‘-1""—“7;&—3—"-‘ Vx—at
[ArcnZ <o].  [cu. e27—627.4]

Sx” Arch—x dx =

xP+| 1 xP+1 4y

-I-lAha Tl Ve—a

b4
[Arch-a- >0, qu—]],

xP+1 x 1 xP+1dy

=27 Arch = +n+l Vx*-—a’

[archZ <0, p—1]. [Ch. 261.01—267.01 u 627.9.]

(. 20\*, 1a, 1.3 a*, 1.3.5a*
=‘2‘(‘“'&') satsgatogent ..
[Arch?' >0],
1 2\* , la*, 13a 1.3.5 a*
=—[z(n%) trrtrentrrent.]

x
[Arch-; < 0] .

1 x 1 x 1 x
SFA“h -&-dx— - Arch 7+; arcsecl; l

x x T
[Arch; >0, 0< arcsec l-‘; |<7] ’
=—-‘-Arch i‘-——larcseclil
P4 a a a

x x n
[Arch-a-< 0, 0 <arcsec l—‘; | < —2-] .
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2a%x

733.3. S ;:—,Arch _ax_ dx = — 53 Arch -I- Vi—a
[Arch—:—:- >O],

P s |
= _2_I’Arch x Vx a
X

T T 2%

[Arch%<0J. [Cw. 628.1—628.8.)

733.9. Arch dx =

== (p— l)x’” Arch = +p—le”“‘Vx'—-a’
[Arch;>0. pa&l],

1 1
—(—-W Arch gy SXP"VX"—G’

[Arch7<0, paél]. [Ch. 281.01—284.01 u 628.9.]

Ot 732 no 733.9 eciony -% > 1

734, S Arth £ dy = x Arth X 4 210 (2" — £,

734.1. SxArth—x-dx= @ Arth X RN

734.2. Xx Arth X dx-—-Ath S + " 1n (a* —x).

3 x _ at x ,ax’ | ax
734.3. Sx Arth;dx— Arth 2 495 2%,

X xP+? x xP+1dx
734.9. Sx’Arth—a-dx=mAnh_a._mSa’___F
lp#-l]- lCM. 14101—1480141

1 x x bl x* x
6.0, (At lde= Lot T

785.2. S‘x-l—’Arth %dx: _% Arth x _l_ In (a‘—x’) .

x?

1 x 1 1
735.3. L Arth 71-(1x—_=-2-(;, )A i1,

7356.4. S -xl—. Arth -f dx=

1 1 at—x*\ .



148 OBPATHLIE THIEPBOJIMYECKHE @YUKIHH [735.5

1 1 1 1
355 (GamZ dx-—(;— )A i1
- | x 1 x
735.9. S;}',A[th ;dx = _‘—__—‘(p_ ) xP- Arth = +

p"'lS xP= |(a: —x?) [p=f=1].
[Cm. 151.1—155.1.]
B 734—735.9 sciony »* <at

736, S Arcth %- dx = x Arcth —: + % In (£* —a?).

736.1. S x Arcth -z- dx =% Arcth + 2

736.2. Sx Arcth X dx—-—Arcth Lo A In(x*—a?).

s x xt—at x ,ax'  a’x
7363, [ Arcth £ ax=ET% Arcth £ 4854 2

P T XP+' dx
736.0. [ xArcthfax=""1 Arctn 2 =
[p%—l] [Cm. 141.1—148.1,]
1 a a® at a
737.1. S Arcth fgp— 20O o
x 1 x 1 x:—aqa?
737.2. S FArcth £ dx= — = Arcth £ L (—x—) )
737.3 Sl Arcth= dx= L+ (l—i Arcth X — 1
o 2 a — 2 \at x? a 2ax °

737.4. Sl. Arcth % dx =
X a
_ 1 x 1 1 x*—a?
= —geArcth — 7~ In ( X2 ) :

1 x 1 /1 1 1
737.5. S;; Arcth; dx=-3-(——- )A reth Xt — - 1

at a 12ax*  4a’x°

1 x 1 x
737.9. S'x—,, Arcth - dx = Arcth -+

T =D xP
dx

a
+p—l xP=1(a2—x?) [p#l].
[CM. 151.1—155.1.]

B 736—737.9 sciony x*> a?,



739.1]

738.

738.1.

738.2.

738.9.

739.1.

HHTETPAJIB 149

X X .o X
S Arsech Z dx = x Arsech 7 -+ a arcsin i
X
[Arsech - >O] ,
x .x
= xArsech = —a arcsin =
a a

[Atsech % <0] .

x _x_’ x__a T__ 1
SxArsech—a-dx—QArsech; 2Va X

Arsech 7} >0/,

_2Arsecha+2]/¢f x
Arsech —Z <0].

J

: LAY x_axy i a @ x
Sx Arsech;dx—gArsecha 5V a x+6arcsinz

- ;
Arsech % >01,
a® i

=—Arsech -{- Va x—garcsin-;—‘

L

Arsech -;— < 0- .

» x xP dx
Sx Arsech + p-I-l Vo—p
[Arsech;>0 p#—l],
xP+1 X a xP dx
._.p+ I Arsech ;'——p + 1 V‘a—‘,_xz

[Arsech% <0, p:,é—l]
[Cm. 320.01—327.01.]

fa_ 12 130
x  2a* 2.4a%

[Arsech X > 0] ,

S-)‘;Arsech% dx=—5 (ln—) In

1.3.5 x*
"'24 6'30"'“'

1 a 1.3 x*, 1.3.5x°
=7(l" ) +2: a:+2 4’a‘+2 1. 6’a°+

[Arsech < O] .



150 OBPATHHIE FHNEPBOJIHYECKHE OYHKIHH [739.2

1 X 1 X Va‘—x’
739.2, S? Arsech 7 dx = - Arsech = +—

ax

[Arsech % > 0] ,

= —% Arsech % _V_G‘:x;‘_{"_ [Arsech —:— < OJ .
739.9. Sil? Arsech {- dx =
=—ml)—FArsech %_pil b V‘f:’_—-_x—’
[Arsech ~Z— >0, p#:l],
= ——l—— Arsech = + dx

(p—1) xP-! p-—l *Va—2
[Arsech;<0, p#1].  [Cu. 342.01—316.00.]

B 738—739.9 scioay 0<x <a.

740, S Arcsch —Z— dx = x Arcsch % ~+a Arsh —E— .

740.1, S x Arcsch% dx= f—z Arcsch ﬁ +—a- V' +a.

109, [ s Arcseh £ e Arch £ 40 [
0.9 x“’Arcsch dx = + resch — +p+l Ve
[p#—1]. [Cm. 200.01—207.01,]
a® 1.3 df
741.1. S Aresch X dy= — 24 G
1.3.5 a
tegeT7e [¥ > o]
| a 4q 1 x -3 x* 1.3.5 x*
=-"§(l“—)l Ttea—sratagea .
|0< x <ad]
——ll a 4a 1 x 1.3x 1.3.5x°
=2 "l?] I —FatrFaTaaeat
[—a<x<<0).
1 x
741.9, S P Arcsch—a— dx=
1 x a dx
= -(p———_l)xp_,Arcsch = 1Sxp Veta

[p#1]. [Cum. 222.01—226.01.]
B 740—741.9 Bcrogy @ > 0, x> 0 (kpome 741.1).



IX.
9JUIMNTUYECKHE $YHKUHUH

750. O603naunm .u = j Vn [k*<<1],

k’ sin® @

-l
L]
= F (@, k) (3asunmuuecxuli unmezpanr nepsozo poda, cm. 770).

751.1. @ HaswBaeTcs amnaumyool, k—modysemn.
751.2, ¢=amu.

751.3, sing=snu=x, 751.4. cosp=cnu=})1—x"
751.5. Ag uam A(g, R)=V 1—k*sin*g=dnu=} 1— k*?,

751.6. tgp=tnu=

X
Vi—a'’
751.7,  Zonoanumessnuit modyas k' =) 1— k.
752,*)  u=am”'(p, k)=sn""(x, K=" {V 1—x' K} =
— -1 1 2 =1 -]
dn {l/ — k%, kl=tn [Vl k]

753.1, am(—u)= —amu, 754.1, am0=0,
7563.2, sn(—u)= —snu, 764.2, sn0=0.
763.3. cn(—u)=cnu, 754.3. cn0=1,
753.4. dn(—u)=dnu, 7544, dn0=1,
768.6. tn(—u)=—tna. 765.1, sn*u+cnu=1,

*) 3pech nOKasatesb crenmeHH — 1 npumensercs B cMbicae oOpaTHOR QyHK-
aun, ([Tpus. ped.)
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755.2,

756.1,

756.2.

756.3.

756.4.

757.1,

757.2.

757.3.

757.4.

768.1.

758.2.

758.3.
759.1.

759.2.

759.3.

760.1.

769.2.

S/VIMIITHYECKHE OYHKIHY [750.4.

dntu-+ k'snfu=1, 755.8, dnu—kicn*u==~"".

snucnvdnv +cnusnovdnu
| —k2sn2usn?v *

sn(u -4 v)=

cnucnou Fsnusnovdnudnvu
I —k2sn?usn?v

en(u 4 v)=

dnudnv F Ksnusnvcnucno
dn (et v)= 1—k2sn?usn®v

thudnov + thovdnu

tn (et v)= l1Ftnutnvdnudno®

9 __2snucnudnu
Mol =" *

9 _cn*fu—sn*udn*u _ 2cn’u
nzu= 1—k2sntu T 1—Rsntn
dn 2 _dn®u—~R*snfucn’u__ 2dn‘u
neol= I—k2sn® u T 1—R2sntu

2tnu dnu
tn?u:l-—tn’udnzu'

u__ l—cnu
sho= 14+dnu’

u l/-cnu-}-dnu

= l14+dnu °
d _ cnu+dnu
"3_ I+cnu °

sn (i, k)y=itn(u, &').
1

cn (iu, k)‘=m .
. dn (4, k')
dl’l(lll, k) =m .

s = u— (1 4 &%) o (1 4 14 4 k%) o —
— (14 13547 + 135k + &) S 4. . .
4 1]
e = 1— S (1 -+ 4K S — (1 + 44K" -+ 168Y) g+
(1 + 40847 4 9126* + 644 41—



772]

760.3,

760.4,

768.1,
768.2.

768.3.

770,

771,

772,

Tabanun sHayeHHli sAJHNTHYECKHX HHTerpanaoB cM. [27], [28].

SMVIMNTHYECKHE HMHTETPAJIW 153
dnu= l—k’" +(4+ k’)k’——(lﬁ + 44k + RORE & C
+ (64 + 912k 4 408%° +k°)k’——...

amu=u—k=“ + (4 + k% k’——(16+44k’+k‘) kL 7'+

+ (64 +912k% + 408k + k*) k* & ﬁ_

dnauntnueckue ¢pyunxkuunn — fponssonusie

d
—snu=cnudnu.

du

—cnu-—snudnu
du
ZLdnu=—~ksnucnu.
du

danuntuyeckue ¢pyskunn—HUnTErpan

Sarunmuneckuit unmezpan nepsozo pooa

Fo, k)—fm

=§ Viee Vn_kzx: [x=sing].
Szl/wnmu-tecrcuu uUHmezpas 8mopozo poda
¢
E(g, k)= S ]/l—-k’sin’(p dop =

[}
x

g V1—Fkx

= | —=dx

;5 Vl—x’

Suaunmuneckull unmeepanr mpemsezo poda
¢
y dg

(g, , k)=j (I +nsintq) VI—Fsirg

1]

dx
=) 0+n) YT 52 Y i—rkin
]

n Ha3nBaeTCsl napamemponm.

(B < 1],

[Cm. 750.)

[x =sing].

[x =sing].
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773.1,

773.2.

773.3.

774.1.

774.2.

774.3.

S//IHIITHYECKHE GYHKUHH [773.1

MonHwe SANHNTHYECKHE HHTErpaau
n/2
de
K=§ Vi—kisintg

n 12 1£.3¢ 1*.32.5¢
=3(‘+§k'+w"‘+m"'+-o-)
[k.<l].

_a P G L
K==5( +m)[ +Em taam+
12.3t.5t -
+mm + ooo] ’
rae m=(1—Fk"[(14 k).
SroT paa cxoautcs 6ucTpee, uyem 773.1, mockoabky m'<< k.

4 14 2,
K—lnF-l-i,-(lnk—,—-n)k +
2.3, 4 2 re
+5 (ng—re—aa) A+
12.3%.52 | 4 2 2
e B =V 1—Fk%

n/2

E= g Vi—k'sintgdp=

n 1, 123 ,, 10315
=§('_2—*k‘2'.4'k-2*.4=.6=k“"')

[&* < 1].
2 12 12.3¢
E =515 | +%+ﬂ"“+m""+-~]’

rae m=(1—k") /(14 &").
DroT pAA Cx0AHTCH GucTpee, ueM 774.1, nockonbky m* < k°,

=t (g )i

1*.3 4 2 1 e
+ 5ot (mp—ra—ga)F+
12.32.5 4 2 2 1 e
+ 2*-4’-6(‘"7"1’?’:74’"5’-6) Rt



781.01)

775,

776.

771,

780.1,

781.01,

S/VIMIITHYECKHE HHTECPAJK 159

F(‘P, k) = fl/'l —Risint =

=;K—smq‘;cosq>( Ak’+ Ak‘+

:35 .
+ 555 Ak +...).

rae
1
A’=§-, A —-—+Tsin P,
A 3.5 : s
=m+4—ésm q>+—sm P,
3.5.7
A, 2468+468sm q>+685ln o+3g sin'q>,
a8 K naxoamurcs no ¢opmyne 773 mau u3 Ttabauu.

s 1.3:5 o
Flo, k)—-q)+-—'vk —{-2‘1 ‘k‘+2 e 6'vk + ey
rae

¢
= S sin”’(p de. [CM. 430.]

E(p, k)= S 1—Fsin* gdg =

N

+smq>cosq>(; A,k’+2—u—A k4

R .
+ i Ak '*"“)'
rae A,, A,... Te we, 4To H B ¢opmyre 776, a £ Mower
OuiTb NOJAYyYeHO U3 (opMyan 774 uau u3 Tabauu.

dx

S ———=1tn"" (X, k) *) = F(arctg x, k)
'l A

JYT+2VI+

[x > 0].

.glfa'—x’ Vo=t =%sn”(%—, %) *)=%F(q)’ x

b
[q)=arcsin ’ k=-;], [0<x<b<a].

*) 3aecb yepe3 sn—!(x), tn~!(x) o6o3HayeHn QyHKUHMH, OOpaTHHE sn X ¥ fn»
(o6aactp usMeHenus or 0 go K). ([Tpum. ped.)
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SMVIMITHYECKHE OYHKLUHH {781.02

X
dx 1
02, —_— = — k)—

781.02 5 Ay S AK(R)—F (¢, k)}
[(p=arcsin(—y.—lzz:::>, =] aza—b‘]’ [D<b<x<al.
K(k)=F(g, k)—nonﬁuﬂ saaunTHyecku uuterpan. Kak
06LYHO, HHTErpan OT X, A0 X, MOJNy4aeTcss KaK Pa3HOCTb
uHTerpanos ot b 00 x, u oT b no x,.

1

781.03. ij’—-a’ Ve =—{K(k)— F (g, &)}

[(p—arcsm (ajx), k=bla], [0<b<<a<x].
1, x Va—p ]
78‘.04' S‘ a2+x’ Vbz-*_x’ -—; tn {;, T} FF(CP' k)
[ arctg — b , k= aza—bz], [0<b<a; 0<x]
.05, = K(k)— k
781.05 ‘5‘/ +szb= v =+b={ (k)— F (9, &)}
x b
[q>=arccos 7 k=m], [0<x<<b]. .
1
F k

781.06. ,SVa”r"’ sz_ == Pl B
[ @ = arccos ;, k=VTa—{-—7]' << x; 0<al.

781.11 S x dx —aF(p, k)— aE (g, k)

e l/a’—x2 l/-b2~--xz ® »
[cp-arcsm (xjb), k=bja], [0<x<<b<<Ta].
x*dx n
781.12. j‘/az_xz s ——aE(5, k)—aE((p, k)
p prg—
[cp=arcsin %, k=[a_a__-], <bt<x<a]
*) Cm. nmojcTp. mpuM. Ha cTp. 155,



781.22] SJUIKNTHYECKHE HWHTErPAJIH Loy

781.13 5‘ x2dx V xt—a? Vx’—-b’
e nTe sz = x

—a YV a—b

+

+aK(k)—aF(g, H1—aE(%, k)+aE(p,

[q>=arcsin % , k=%] v <t <a<x].

2 dx ' xVa’+x’
781.14. f ad = —aE (¢, k
Va+re Voere Vor+e aE(g. k)

a

[cp=arctg T k= ] [o<x 0<b<al

781.15, SVa’-}-i:d;}b‘ =Va+o +b’[ (2, )_E(q,_ k)']_

—V_z:_—T [K(k)—-F(‘.P. k)]
x b

x*dx
781.16. S =
Va+e Vie—p

ALY "’x’/"’ + B—Va@T0 Eg k)
[(p—arccos— k_Ta_'a-l——b;]’ <b<x; 0<al.

dx=aE(cp, R [0<x<b<a],

X
781.21. 5‘

X
= arcsin " , k= ——]

\

dx—-aE(q), k)--a b

F(p. k)

x
781.22, 5.
V.

[q) rcsm;,k:—i], [b<x<b<a].



158 SNMUNTHYECKHE OYHKUHH [781.23

x
781.23, ( I . VIR

+ aF (@, k) —aE(p. k)

: b’-{-x’ Votea
[qa—arctg T k_Va:a—b.] [0<x 0<b<al
x D —————
812a, (VEEE 4
Ve—p
=' az..|_x= Vx’—b’ +]/ag+ b'{F((P, k\-E(q). k)}
[ —arccos—— k——yaga_w} <<% 0<al.
X dx V== VeE—=
781.51, S =
Va’—x’ Vb‘—x’ 3 +
k) 0 2014 b
+ 3k' Flo, A———=m—E@ &)

[(p = arcsin = 5 , R =‘E]

x
mi. [ VEmRY o YRR

:r(g_;+";i,;_a')F(cp, k)+(a'+ab’-§’; —%)E@ A

[cp = arcsm , R= ?] .

Q
__sin@de j 5 X dx
782.01. > = =
Vl—k’sin'tv sn’ s du = Vice Viekee

=,;;{F(‘Py k)—E (g, k)} [x =sing].

u
782.02. §—&S’_w_d—¢_=5cn'u duas{!l;x'—dx=
Vi—fsinte Vi—ka
)

E(o, & —k’
—E@ R _1=FF@

o [x =sing].



787.4)

782.03.

782.04,

782.05.

782.06.

785.1.

785.2.

785.3.

786.1.
786.2.

786.3.

787.1,

787.2,

787.3.

787.4.

SANMHNTHYECKHE HHTErPANL 159

1 —k?sin? =

03
j‘,‘g’w —gm wdu= 20 T Femo— 520

Vi—rsinte E (9, R)
= t F ,k - .
cos? @ Vl—k’sm’(p 1—kt go+ Flo, b =%

j

o

0
SV l;::sm’tpdq) tg(pl/l —k'sint o sin® ¢+ F(g, k)y— E(p, k).
Stg e V1I—ksingdp=tge V' 1—FKsin" ¢+

[}

+ F(9, k)—2E(9, k).
gsnudu———A h(d"u).

S cnudu= % arccos (dn u).

S dnu du = arcsin (snu) =amu,

du_ln( snu )
snu cnu-tdnu/’

du - 1 ]n(k 5nu+dnu) .

cnua kK cnu

1 arct k' snu—cnu
dnu~ ® g R snu-+cnu/”®

sn*u du=%—,{u—E(am u, k)}.

Sy

u
Scn’u du=4 {E(am u, k)—k'*u}.
Sdn’udu=E(amu, k).

[

u
S tn'u du—k,, {dnutnu—FE(@amu, k)).
°



{60 VMM THYECKHE OYHKUUH

Vl—_z—]

788.1.%) sn"xdx=xsn"x+—z-ch[ 7

ey

788.2. Scn"xdx=xcn"'x-—%arccos VET F kX,

788.3. 5dn"xdx=xdn"x——arcsin [Vl;f] .

789.1, _—=

1 ( E
789.2. b?=?('k——,—',<).

*) CMm. noactp. mpuMm. Ha crtp. 151,

[788.1



X.

BECCEJIEBbl ®YHKUHWH

800. IuddepenunanpbHoe ypaBHenne DBeccens umeer BHI:

d2u 1du n2
wtaat(1—4)u=0.

BbeaceneBa pynkuus nepsoro pona J,(x)
OGoznauum -%—J,, () uepes J, H T. L.

801.1. xJp=rnJy — x)np1. 801.3. 2nJy = xJu_y -+ xJoire
801.2. xJ,=—nJ,+ xJo_1 801.4. 2/, =Jo_) — Jnyre
801.5. 4Jn=Jny— 2/p+ Jnsa

801.6. - (¥"J,) = x"Jo_s.

801.7. L (x7/,) = — x "o

80'.82. g = Jo.

801.83. Jy= (5 — 1), — 22,

801.84. J,= (1 —3)do++ (& — 1) J,

X X
12 16 384 72
801.85. Jy=— (1 =) ot (S = + 1)
801.90. Jo=—J1.

80191, Jy=Jo— L1,



162 BECCEJIEBH ®©YHKLHA [801.92

801.92. J; = 2o 4 (1—=%) %

801.93. Ji= (7 — 1) Jo+ (5 —23) L.

801.94. =%( ~1)J, (—‘32-—&-1-1)

801.95. J'=(%— ,-I—l).lo (-‘322—"0,8-1-13)——.

Tabauum Jo(x) B Jy(x) cM. [10, 15; 17, 193, 20].

) (%)

802.1. Jy(=1—(+ x)’_|.( 2 o — i+ o

) (z2)

g -t mms

802.21. J(x) = — Jo(x) = - x — (

x

x*
802.22, J;(x) = 4421 —mnsit @ EmE T

802.3. TIlpu n unenoM NONOKHTENbHOM

G AN NG |

Jn(x)= T T(n+1) + 124+ D@R+2)

802.4. TIlpu n uenom
Jon (¥) = (—1)"Jn (x).

802.5. Ecaun — ne 1eJ10e NOJIOXKHTEJNbHOE YHCJIO, TO B popMyJie
802.3 samenutb n! uepes II (n). (Cm. 853.1.)

s 3x2 5x3 7x8
802.61. Jl(x)= zs“x2| + 252131 27314l+

. X 4x° 6“ 8x
802.62. J?(x)=T 24||3|+262|4| 2“3l5l+

. s (n 4 2) X1+
8 1691 J = -
02 )l(x) 2”("—1)' 2"+2l[(n+l)l

L F A LT 1Y

21 (n4+2)1 291531 (n 4 3)1
(n wesoe nosoXuTEAbHOE).



803.41) BECCE/NIEBA ®YHKUHWA MNEPBOrO POAA 163

AscumMntToTHYeoKHEe paan Aaa 60AbwHX
8HAaYeHHH x

2 \12
803.1. Sy = ()" [Pomcos (x — F) = Qx)sin (x -3
rae
12.32 | 18.32.50.73  12.33.51.72.0%.]1%
803.11. Py(9)~ | — ot + 2l DB

12.32.52 12.32.52.72.92
803.12, Q,(x) ~ 118x+ 3107 BI@xp

3HaK ~ O3HayaeT acHMOTOTHYECKOe paBeHCTBO.

803.2. /(0 =(2)" [Prwcos (x — &) — Qs (x — 2],

rae
12.3.5  13.33.52.7.9  ]2.32.52.72.9%.11.13
803.21. Py (x)~ 145 @ — drEns T XTI -

Haunnas co BTOpPOro 4JjieHa 3HakKH 4epenytorcs.

1.3 12.32.5.7 , 12.3%.52.72.9.1
803.22. Ql(")*’nsx 37 (8x)° 51 (8x)°

803.3. J,(x)= (-:7) [P x)cos (x — 5 — 2)-
—Qn (x)sin (x —%——:‘—)],

rae
2 __ |2 3__ 123
803.31. P, (x) ~1 — -7 21)(3;12 oI
4 ant— 13 (402 — 30 (4 — 5% (4n2 — 7Y _
41 (8x)*
2 — 13 4n® — 12 2 32 3 __52
803.32. Q""‘)%Mnax - )(4;1 (Bx;)(m 24
‘ 2 \1/2
803.4. J,,(x).—__(;;) [.‘."(x)sm (x_%_ )+

+ Q%" (x)COS(x ——2——%)].

rae corsacHo 801.4

ph (4n® — 12) (4n® 4- 3 X 5)
803.41. xX)~1— 5T B0 +

+ (4n2 — 12) (4n° — 32) (4n? — 52) (4n? +7x% 9)
41 (8x)4
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803.42.

804.01.

804.03.

804.05.

804.21.

804.23.

804.25.

BECCEJIEBbl ®YHKLHH [803.42

n?4-1xX3  (4n*—1?) (4n*—3%) (4245 X 7)
118x 31 (8x)¢ + -

1)
/(x (x) ~
3akoH 00pa30BaHHs CAeAyioUHX 4JeHOB oueBHaeH. Cie-
AyeT [MOMHHTb, UYTO MNpHBEACHHbIE 34€Cb PpAlbl IJ4 60J1b-
KX 3Ha4YeHHH Xx ABJAAIOTCSH aCHMNTOTHYECKHMH, H Ccy-
l.l.leCTByeT npenes TOYHOCTH, KOTOpYlO OHH MOryT AaTb.

.I_._ (x) = (?127)1/2 sin x.

2

= (2 (225 o).

Js 0= (£)" {(%— 1) sinx — - cos x}.
1= (&) cosx

I si=(2)" (cone22)

J s ) = (ﬂ%)"2 {%sm (3 - l)cosx}

BecceneBa ¢pyHkKuun BTOpPpOro pona VY, (x)

805.1.
805.3.

£05.5.

805.6.

805.7.

805.82.

Hekotopwie aBTopnl ynotpebasiior Bmecto Y, (x) oGo3snauenne N, (x).
xYp=nY — xY a1 805.2. xYo=—nYn,+ xYu_p
onY,=x¥,,+ xY,,,. 8054, 2Y, =Y, ,—VY,.,.

4Y,’; = yn—'z - 2yn + yn+2-

LX) =AY

LY ) = — XY .

v,=2_y, 805.83. Vo= (5 — 1)V, — 1 |

X




806.3) BECCE/IEBA OYHKUMS BTOPOFO POLA 165
805.84. Y,_—_(] -——-)Y + = (—_- 1) Y.

805.85. ¥, =~ (1 —33) ¥, +(3*“‘——1§’+ 1) v

805.90. Yi—=—VYi.  805.91. YV;=Y,— 11

805.92. ¥y =24 (1 — ) Y

805.93. Vi= (1 — 1) ¥, + (5 — 2) I,
805.94. Yi=— (G — 1) Yo— (=S + 1) V.
805.95. Vi= (=G4 1) Vo— (=B 4 13) It

Tabauus Yo (x) v Y, (x) cm. 10, 15, 17).

(=)

. ? 2
8§06.1. Yo(x)=—n—(C—|—-ln-%-)Jo(X)-|—T (an? —

Lx‘ ‘ ‘]_xu
) 2 ) ey

rae C — sii1epoBa nocrosiiHan 0,5772157. (Cm. 851.1.)
806.2. Y, (x) =%(C+ln%) Jy) — = —

nx

00

S (S (k) )

]

i

n—1l

806.3. Y,(x)= (C+In )J (x) —+ V ln-—p—l)|( )2p-,._

1
It

L. _

7%‘1-1%!_(%)%“(1"'7"'7"‘“'

J
c

D==

| 1 1
ol s )
rie n uejoe nojoxuteabHoe. [lpy p = 0 nocaenuiowo
CKOOKY cJleflyeT MoJoXHTb paBHOH (l + fz--i- .. +%) .



166 BECCEJIEBB ®VHKLHNP 1807.1

AcnMnToTHYeeKHe pPAAN AAs 6GOABMUX
8HaYeHUHN x

807.1. Y,(x)= (;2’-‘)”2 [P.,(x)sm (x— %) +Qecos (x —§)].
807.2. Y, (x)= (%)"2 [P, (x)stn (x — 3-:‘-) +Qu (9)cos (x — 3-:1) ]
807.3. Yu(x)= (;2;)”2 [P,. (sin (x — 5 — -%) +

+Qa(x)cos (x _%-—-’;—)] [Pansl aas P u Q cm. 803
807.4. Y, (x)= (W) [p}," (x) COS (x -2 .._:‘_) -

— Q8 (x)sin (x —%—-:—)]
[P (x) u Q" (x) cm. B 803.41, u 803.42.)

BecceneBH GYHKUHH OT MHHMOTO
apryMeHnTa nepsoro poaa I,(x)

808.1. xI,=nl,+ xl.41. 808.3. 2nl, = xl,—y — xl. 41
808.2. xln=—nl,+xlo,y. 808.4. 2l = ln_i+ loyy
808.5. 4y =li2+4 2.+ lnsa

d n —it —
808.6, — (X"I) ="l 808.7. —— (x™'I,) = x"Ioqn

808.82. Iy = I — =1,

808.83. Iy= (4 + 1) h—-=2.

808.84. [, = (23 + 1) fo— = (5 + 1) I
808.85. /5=(%+Z—f+ 1) 1,—.'—3(—"%4_ 1) 7,
808.90. /; = /.
808.91. I, =1/o—-L.

808.92. =1 (¢ + 1) -

808.93, I3= (T,+ 1) (x2 + 5) ’%



811.3) BECCEJIEBB ®YHKLUHH OT MHHMOTO APTYMEHTA 167

808.94. L= (F+ 7+ 1) 1i— (i§+1)l.,

808.95. 5= (L2 + 55 4 1) fo— (- + 47 +13) L.

Ta6auum lo (x) u I, (x) cm. [10, 15, 21 ).
1\ 1 \®
() ()
809.1. () =Jo (i) =1+ (5 %) + o + fmmz+ o
rae i=) —1.

. . | (%")a (L")Q
809.2. Lh()=i"Ji(i=lh(¥)=x+ -3+t mm3 T+

809.3, TIlpu n uenoM noJOKHTEILHOM

CONNCT

l(n41) + 12(n4-1)(n+2)

- 1 n+2p
é (Hn’){‘p)l

809.4. Ilpu n uenom

Lo (x)=i""J,(ix) =

@) [1 +

nl

I-Il(x)= I (x).

809.5. Ecau n He uesoe nosoKHTeAbHOe, TO Haao B 809.3 3ame-
Hutb n! Ha II (n).
[Cm. 853.1]

AcumMnToTHYecKHe pAAB A5 GOJABIUMX 3HAYEHHURA x

o* 12 12.3%
8il.l. [y(x) =~ V onx [l +ﬁS—x 21(8x)% + ]

& 4n? — 12 (4n? — 12) (4n2 — 3?)
811.2, ln(x)NVsz [l - 118x + 21 (8x)3 - ”']'
’ X 4n?41x3 (4n3 — 12) (4n? 4 3 X 5)
811.3. In(X)NV.;Tx [l - 118x + 21 (8x)2 -

(4n* —12) (4n* —3%) (4n2 45X 7)
-_— 3‘(8X)3 +oc']-

Ynenu psana 811.3 e ke, 910 ¥ B pajax 803.41 u 803.42,
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814.1.

814.2.
814.3.

814.4.

814.5.

814.6.

814.7.

814.82.

814.83.

814.84,

814.85.

814.90.

814.91.

814.92,

814.93.

814.94,

814.95.

BECCENEBH ®YHKUMH
BecceneBb PYyHKUHH OT MHUMOTO
apryMeHTa BTOpOro poaa K,(x)

xK,=nKn,— xKnqr
xKy=—nK,— xK,_..
2nK, = xK,,, — xK,_,.
QK,, = Kn—-l - Kn-H'
4K, = Knea + 2Kn + Koo
“;7 (ann) = —ann—l-
-;; (x"K,) = — X "Kngre
K2=Ko+ ?ff .
K 8
K, = 4x°+(7+1)K‘.
24 A
Ki= (5 + 1) Kot 5 (52 + 1) K
12 (16 3 72
Ki= (5 +1) Ko+ (S5 + 5+ 1) K
Ko=— Ki
K1=—K0—K—x'
K2=_2f°_(%+l)l<l.
. 12 2 K
K3=—(7?+‘)K°"(7:"+5) L,
. 8 (12 192 0
K4=—7('X—2+1)Ko—(’7‘+{7+1)’<1-
’ 960 ¢ 1920 0 K
Ks=— (S + 5+ 1) K— (5 — S+ 13) 32

Ta6anun Ko (x) u K, (x) cm. [10, 15, 17, 21}

[814.1



816.3) BECCEJIEBbl ®YHKLUMH OT MHHUMOrG APTYMEHTA 169

815.1, K,(x)=— (c +1In %) Io (%) 4-

.—l'x: -l—X‘ lx‘
N B o A L TR

(e
rae C = 0,5772157 — »sitnepora nocrosinnas. (CM. 851.1)

815.2. K, (x)=(—1)"" (c 4+ In -’2‘-) I, (x)+

ne—1
(=)’ in—p— l)!( x )2p—n
A—J pl 7

(—l)" 2‘ (L)20+n
pl(n+p)! 2 X

1 1 1

x (1 4gtg+ -ty tldgt ),

rie n — uneaoe noJsoxurteabhoe. [lpu p = 0 nocaeanioio
CKOGKY cJielyeT MOJIOXKHTb PaBHOM (l + % +-.. +%)

Cnenyer 3aMeTuTb, YTO HHOrA4, OcCOG6eHHO B GoJsee
pauHeii JsinTepatype no GeccesieBhIM. QyHKUHsAM, OYKBoH K
0603HayaeTCsi COBCEM ApYrce BbipaKe€HHe.

815.3. Ilpu n uneaom K_, (x) = K, (x).

+3 z

n

815.4. Tlpu n nenenom K, (x) = 57

{I-n (X) - In (X)}-

AcuMntoTHYecKHe PSAH AAR GOJNBLWIHX 3HAUEHUN x

816.1.

a2 12 12.32 12.32.52
Ko (x) ~ (2_) € [l ||8x+2l<8x)2 3l(8x)3+'“J'

X
816.2. K, (e~ (g5)" e [1 + 225 +

(4n% — 12) (4n? — 32)
+ 21 (8x)? +]
' ") A n VR s dn*+1 X3
816.3. Kin~—(5) e [1+ 555222+
(4'12— 12) (4n2+3 X 5) + (4n* — lz) (4n% — 32) (4n2+5 X 7)
2T (807 3T R + -

. (M3 814.4.]
HerpyaHo BHAeTb, KaK NpOAOJXHUTL STOT Psif.



170 BECCEJIEBB ®YHKUHH (817.1

Oyukuuu Fankeas
817.1. H' () =Jo@+iYo(d. 817.2. Ko@) =% HI" (i2).

817.3. HY @) =J,@+iV.(2). 8174. HP (2)=Ja(2) — i¥a(2)
BI7.5. Kn(2) = 2™ HY (i2).

Oaag no6piXx BHauYeHURA X U @
818.1. cos(xsin @) = Jy(x) 4 2J,(x) cos 2¢ 4~ 2J, (x)cos 4 - - -
818.2, sin(xsing) = 2J; (x)sing 4 2J4(x)sin3p+42J; (x)sin 5¢ + « -+
818.3. cos(xcos @) == Jo(x) — 2J3(x)c0os 29 4- 2J,(x) COS 4@ — -+
818.4, sin(xcos @) = 2J,(x)cosp— 2J;(x)cos 3¢ -+ 2J,(x) cos S5o—- -

BecceneBw GyHKLHUHM OT apryMmenta xi Vi
nepBoro ponaa

820.1. berx 4 ibeix=J,(xi Vi) = 1, (xV/'i) = ber, x 4 i bei, x.
’ d .
820.2. ber'x= berx, U T. I.
1

4 1 8
820.3. berx=1— (-Z;) + (Z];)

()" _

1 s | .
820.4. beix.-.—-.(Tx) (%)

Ty ek T e :
1 3 | 7 L 1
820.5. ber'x=— (121,:!) + (3347) - ( :l;) + .-

1 5 1 ®
820.6. bei'x= 4 x — (z;l) + (:5")

821,1, na GosbwiHX SHayeHH# X

‘;/:: [L,, (x) cos (V" 8) M, (x) stn ('—2—' "31)].

ber x ~




822.3)

821.2,

821.3.

821.4.

821.5.

821.6.

82' .7.

821.8.

822.1,

822.2,

822‘3‘

BECCEJIEBN OVHKLHMH OT xi V7 l-vo PONA 171
&V 2 n
Vs [Mo(x)cos(V._ 3 )+
n
+ Ly (x)sin (——2_—. - —8—)].

bei x =

rae

TR TR L, 13.30.5: _ 3n
Ly(x) ~ 1 4 175, €08 7 oy gys €O 4 r+ @ oS T

12 n 12.32 2n 12.32.5% 3n
Mo(X)N—l—’—s—-xSID 7 —WSH]T— 3T @R Sln—4-— oo

R
— Ty (x)sin (—V— + -g—)] .

ber’ x =

bei’ x = ";/’V— [To( )cos(V_.+ “)-{-
+ S (%) sin (—-+ %ﬂ,

Ve
rae
1.3 7 12.3.5 2n
So(x)wl ll&COST—WCOST—
12.32.5.7 3n 12.32.52.7.9 4n
-—-WCOST—WCOST— cee
12.3.5 2n
Tol) ~ iy S ++ T S0 -+
12.32.5.7 3n 12.32.53.7.9 _ 4n
om0 Tt e S0+

Ipu n wesoM MOJOXKHTEJILHOM
beryx +ibei,x=J, (xiVi) =i"IL,{x V).

1 \nt+2
® (= ])'I'H’( x)

(n42p)n
ber, x = E: FICEYOL cos 1 .

o (=)ot ( 1 )""""’
(n2p)n
bei, x = 2 PIXCEYY sin 7y .
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822.4.

822.5.

823.1.

823.2.

823.3.

823.4.

823.5.

823.6.

823.7,

823.8,

BECCEJIEBBl ®YHKUHA (822.4

ber'x — Z (—=1te (%pl.;‘;p-zp()l% x)"+2p-l G +42p) .

e § N e,

Ins Gonbivx 3HaYeHHN X, MPH LEJOM NOJIOKHTEJBHOM n:

nzi
ber, x = l(/"zﬁ' [L (x)cos(l/_——;l-+_”’i)_
—M (x)sln(l—/—z-—% "_;‘.)]
wvr
bei,,x=%—[M (x)cos(l/_ +L;‘_)+
+L, (x)sm(V_ -+ %)],
rae
n?— |2 n (4n® — 12) (4n2 — 32)
L, (X)NI__IWX_COST-’- 7T (8%)°F S—— cee
n’ 4n* — 1%) (4n* — 3¢ .
M, (x)~ _1_187"51"'1"”' 21)(8;)’2 ’sm—:‘—.g....

Ve

ber, x =%_;_x—[$,,(x)cos(-‘;—_+ -"_+ ﬂ.)_
—T, (x)sm( _2_+ -+ .%)]

, AVT
bei, x = T, xcos( — )
o T 008 (o + 5+ 77 ) +
+Sn(x)sin(V_+ +"")].
rIe
4n2 4+ 1x3 (4n2 — 12) (4n2 43 X 5)
Sa ()~ 1= =157 cos T+ 21 @Gx) cos 4"
(4n2 — 12) (4n2 — 32)(4n2+5x7) _3£+.
— 31 (8x)° 3 '
4n24+1x3 n (4n2 — 12) (4n2 4+ 3 X 5) 2n
Ta()~ =g — Sin4 — 2 sin =+

+ (4n2 — 12) (4n° — 3%) (4n2 4-5 X 7)
31 (8x)¥

— e e @




824.6) BECCEJNEBBl ®YHKUHMH OT xi V7 2-r0 POLA 173

BececeneBn GyHKuUuU oT aprymenta xiyi
BTOPOTO poaa

824.1, kerxtikeix= K, (xVi).

824.2. ker' x = % kerx, v T. L.

824.3. kerx = (ln—i—-—C) ber x 4- % bei x =’

L.
—(1 "'%)LT%)‘*)—‘* (t+r+5+7) S —

1 1 1 1 1
—(ltrtstrtste) mm o
rae C = 0,5772157. (Cm. 851.1.)

824.4. keix = (In %—c) bei x — - ber x -

(=)

= (T ) S+

(bt ) e
824.5. ker'x = (ln%—C) ber’x—-{—berx—{-—:‘—bei’x——
l 3 I 7
-5 X —_x
S (IR e B TP R 1 B
824.6. kei' x = (ln-%—C) bei’x-—%beix——:-ber’x +
1 5
YOOI )

(=)

IR R
+(l +7+'3'+1T+?) ar5r
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825.1.

825.2.

825.3.

825.4,

826.1.

826.2,

BECCEJIEBBl ®VHKLHH 825.1
Oas GoapluMX SHa4YeHHA X

ker x = (2—’;)"2 Ve [Lo (—x) cos (75—2_- + -;i) +

+ M, (—x)sin (T/"—_ + %)]

[

keix = (-%)I/2 e~ VT [Mo (—x)cos ( = + L>_

_..Lo(—x)sln( 5 —g—)]

Cm. 821.3 5 821.4 ¢ DOACTAHOBKOR — X BMECTO X.

ker’ x = — (-21;—)"2 e VT [So (—x) cos (V— - %)

+

4 Ty (—x)sin (

I

~y

ml a

S——

_—
.

kei’ x = — (5,;_)1/2 e~V? [To(—x)cos(V_

ool:
S—”
l

— 8o (— x)sin (—2=

|
oo| 2
SN—
Ad
S

Cum. 821.7 B 821.8 ¢ nOACTAHOBKOA — X BMECTO X.

IlpH nesioM MOJIOXKHTENILHOM N
ker, x 4 i kei, x = i " K, (x Vi ).

ker, x = (ln —_—— C) ber, x + - L bei, x +

n—1
1 (—1)"HP(a—p—1)1 [ x \20—n n 4 2p) =
+ 2 ol (—2') cos —o——+

- Y (bt g gt ) X

p=0
(— l)n-l-p (%X)n*-b

pt(n+p)!

(n+2p)
4 L]

X cos



827.2) BECCEJIEBH ®VHKLUHH OT xi V7 2-ro POIA 175

826.3. kei,x = (ln—2——C) bei,,x—-—“—ber,.x—!-

1 (—1)"+ﬂ (n—p— D) P—n  (a+2p)m
+3 Pl ( 2 ) Sip —7—— —

I

(1+ +3t oty tltytgtoo )X
— e (L)
=D ,,(2 x) sip At 2p)n
pl(n+p)! 4 :
berp x + —f:—bei,ll X+

n—1
1 (— )P 2p—n)(n—p— 1)1 [ x \2p—n—1 (nd+2p)n
+ 2 71 (‘2‘) €os —5———

EM

X

826.4. ker,x = (ln -f—— C) ber,x —

(1+3+5++y+ltgtg+ +rm) X

e _1_ n+2p0—1
(= 1™ (04 29) (1) oy k)
rln+p! 4 :

826.5. kei,x = (m 2 —C) beinx — 21X _ % ber, x 4-

+

W,

X

-1
I XY (— D™P(@p—n) (n—p— 1)1 Tl (4 2p) 7
+TZ pl (2) 4 -

1

1 | 1 1 1 1
jl+7+§+“'+;+1+5+§+'“+n+ﬁX
p=
e L n+42p—1
(— 0+ n420) (5 x) g (2208
pl(n+p)! 4

827.1, [lns GosbliMX 3HAYeHHA X NPH LEJIOM TOJIOXKHTEJbHOM n:
12 vyl
e (£)'" [ty ) 4
+ M, (— »)sin (ﬁ+ 5+ —-2—)]
. 12 /Y7
827.2, keigx=(g2) " e *V? [M,, (— x)cos (-sz:+ =4 12"_)_

X

— L, (— x)sin (-V’.‘—§+—;—'-+ -521
[Cm. 823.3 u 823.4.)



176 BECCEJIEBBEl ®YHKLUA (827.3

827.3. ker,,x—__(2x)"‘ -x/V‘[S (-—x)cos(V- —:—"'MT)
+ T, (—x)sin(l/"2 ——:—-l-%)]

nw

827.4, keinx=— (W)m -V [T (— x)cos (V' L. )

—S, (—x)sln(F— : +..'g'_)] [Cm. 8237 u 823.8.)

HyxHo saMeTnTh, 4TO pAM s GOJBIIHX SHaYEHHE X ~ 9TO
8CHMITOTHYECKHE Da3/IOKeHHS, H CTeNeHb TOYHOCTH, KOTOPYiO OHH
faloT, OrpaHHYeHa.

PekyppeHTHBE QOpPMYaAH

1 e e
828.1, ber1x=—ﬁ(ber x — bei’ x).

828.2, bei,x = (ber’ x -} bei’ x).

V—
828.3, beryx = 2bei’x ber x. 828.4, beigx=— 2 b:r' ¥ _ beix.
828.5, ber;x — — ber x — 2%
828.6. beisx = — bei x — 22818 %,
829.1, ber,x = — z 1:2 (ber,, x — bei, x) — ber,_, x.
. V2
829.2, beijx=— (ber, x + bei, x) — bei,_, x.
829.3. ber,x=— V— (ber,_y x -} bei,_, x) — fiexiﬁ.
829.4. bei,x = 7—_ (ber,_,x — bei,_ x) — = L

830, ®opmynb 828—829 roparcs M Aas OecceneBbhix (GyHKULHH
BTOPOro poja, ecJH 3aMeHHTb ber Ha ker u bei Ha kei.

Ta6anunl 3Hauennit GpyHKUHH OT aprymesra xi Vicem (8], [11], [16].



837.2)

835.1.
835.2,
835.3.
835.4.
835.5.
835.6.

836.1.

836.2.

836.3.

836.4.

837.1.

837.2.,

HHTETPAJBI
Becceneenl pynkuun — Hurerpaan
I XMy (%) dx = x"J (%)
[ £ (0 dx = — 57"V, (0).
I X'y (¥)dx = X", (x).
I X () dx = x7"1, (x).
[ # Ko (6) dx = — 2K, (1),
[ #"Kpu (0 dx = — 27" K, (0

x
beerxdx = x bei’ x.

x
beeixdx = — x ber’ x.

X
kaer xdx = xkei’x.
0

X
Jxkeixdx = — x ker’ x.

J x (ber? x 4 bei2 X) dx = x (ber, x beir, x — bei. x ber;, ).

I x (ber,2x + bei, ;%) dx = x (ber, x ber,x 4 bei, x bei,X).

177
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C®EPHYECKHE MHOIO4JIEHbI (MHOTOYJIEHDI JIE)XAHAPA)

840.

841,

842,

§43.
44,

Py(w) = 1.
Py(p) = p.

Py(w) = 4 (3u2 — 1.

Py (W) = - (51* — 3.

Py) = o (5:7u* — 2:35p? 4 1.3),
Py(0) = g (7-9p° — 2.5.7p% 4 3.5p).

Py() = 5 (7+9+11p" — 3:5-7.9p° -
+3.3.5.7p% — 1.3.5).

Py () = s (9111307 — 3.7.9.11p 4
4 3.5-7-9p% — 3-5.7p).

KosppuunenT B CKOOKax cocTaBiaenn #3 GIIHOMHAJAbHHX KO3¢-
¢HLNENTOB, a 3aTeM APYrUX MHOXHTened.

o @Pm=D(@2m—=3)...1 m rmm—1) m—2
Pm(p)— m) [ - 2(2m—1) n +

+m(m—l)(m-——‘).)(m—-3) m—4 ]

2.4 (2m — 1) (2m — 3) °

an HEYCTHOM m psIA KOHYaercs 4Y/IEHOM, CONepiKalulHM |, a DpH
YE€1HOM m — WICHOM, He 33aBHCAWHM OT W.

(m + I)inl (P‘) = (2m + 1) “Pm (H) - mpm-l (P')-
(> = 1) Prn (1) = mpPum (1) — mPrms ().
llﬂﬂ GONbIIHX 3HAYeHHH m

P, (cOs 0) ~ (ﬁ)w sin {(m -|--—;-) 0 —:'—}



844.1. @OEPUUECKHUE MHOIOYJIEHBI (MHOTOYJIEHDLI JIEXXAHIPA)
l m

2Mm|  dx™

844.2, P, ()= 1.

844.3. P, (— x) = Py, ().

844.4. Pgp.y(— x) = — Py, (X).

844.1, Pn(x)=

(x%2— 1)m,

845, [Ilepsuie npousBogHbie Py, (1) = 7‘:;- P ().

Po(p) = 0.
Pi(p) =1,
Pa(p) = 3p.

Pi(s) = (3 -5p2 — 1-3).

Pi() = = (57" — 3-5p).

Pi () = e (5-7-9p% — 2.3.5.7p3 4 1.3.5).
Pi () = o (7+9 - 1158 — 2.5.7.9p3 4 3.5.7p).

Pi() = 5= (7-9-11.133" — 3.5.7.9. 11+

179

+3-3-5.7-9u* — 1.3.5.7).

KosppuuueHT B cKOOKax cOCTaB/ieHh H3 OHHOMHUAAbHLIX KO-

¢uIHEHTOB, a 3aTeM APYrHX MHOXHTeJed.
Ta6auuy 3HaueHHii MHorouseHos JlexauApa cm, [16].



£50.1.

850.2.
§50.3.

850.4.
850.5.

§50.6.

850.8.

851.1.

851.2.

XIL

ONPEAEJIEHHBIE WHTEIPAJIbI
o 1 " .
j " le=r gx = j (ln T) dx = 1" (n).
0 (1]
I’ (n) — eamma-¢gynxkyusn. ViHTerpas umeeT KOHeuHyl0 BesH-
yuHy npu n > 0.
F'in+1)=nl (n).

Frn)L(l —n) = [n He nenoce).

sin nn
I'(n)=(n — 1)!, xoraa n uejoe NOJOXKHTEAbIIOE,

P)=T@ =1
r(+) =V ss07. r(2)=YE

r(n +%)= 1.3:5- ... @1 —=3)(2n =DV /2"

(n uenoe NOJOXHTENbLHOE).

INT (14 x) = — Cx 4 22 _ 0 4 2

4X

[xt < 1Y,

rae C — sidaeposa nocmoanHas:

C=lim[—Inp+ i+ +5+- s o] = 0.5772157

D>oo
H

=14 + L4 -os =L [Cn. 480.]
lnI‘(l-}-x):—.z-ln%—Cx—%i—%x—b—.--|x2<l].



854.12) OMPEAEJNEHHBIE UHTEIPANEI 181

llnl—i-x_'_

sinxx 2 1—x

8513, InT'(14x) ==—ln
x3 x®
4+ (1 =C)x—(S;— 1)_3_...(35_ N = ...

1
Jns suavyennfi x Gosbiue qu_2' Wenoab3oBaro  850.2 u 850.3

oTH PpSlbL.

851.4, T'(x+ )~ x"e™*V 2nx [1 +T;7+ 28th2 -

139 571
5184027 54883000 T ]

Ora dopMyJia NaeT acCHMNTOTHYECKOE BbipaxKeHHe AAs x I,
Korja X — G6OoJibllOe LeJI0e YHCIIO. ICm. 11.])

851.5. InT (x+ l)w—l—ln(?n)—x-]—(x +%) Inx 4
B,
+ e — 34x3+ 56x"—
(B, By, ... —uucna Bepuynaul. [Cm. 45 u 47.1.]
10 — acHMNTOTHYeCKHA pad Cmupaunza. A6conoriias
BeJIHUHHA OWIHGKH MeHbIle, YeM abCo/IOTHAs BeJHYIiHA
NepBoro OTGPOLLEHHOro 4JeHa,

852.1. =
e “Inxdx=—C,
rae C = 0,5772157, kak B 851.1,
853.11. lI(n) =T (n+ 1). [Cm. 850.)
I1 (n) uHoraa uaswBawoT eayccosoil Pynrkyued.

853.12. Ilpu n uenom nonoxuteabHom 1l (n) = ni,
853.13. 11(0) = 1.

1
853.21. j xm=1 (1 —x)"ldx = Tmlm _ B (m, n) (6era-pynkuus)
J :

Fim4-n)
[m, n>0j.
854.11, Ef"”‘—(—l)ﬂ{mz-w——%ju T
lp=12, ...
854.12, J":ff =7!T‘ pJ‘rq +p;2,,-,,;3q+ oo Dy g >0}

ICm. 35.)



182 ONPEAENEHHHE HHTETPAJR

1
dx F19
854.21. 51+x+x’ YR
1 p 2
X £14
854.221 Jl_x_l_xﬂ = 3V3— *
l 1
=1 ax Ul
855.11. )= Tam
I}
Dy =P
855.12, EAX dy= T
5 I+ 2cos £%
p 2
1
xp+x—'p dx n
855.13. T X {p Ay
*ﬂ — g X p _i‘_
5 i uees (1)
v
855.14. =
‘g\(l—xq)lq gsin =
¢ q
! 1
PP~ dx n
855.15, 5 TR
q
1
x’""l—i-x"-l _ Fm)T (n)
855.21, j (0 + %™ T (m+n)
P md 2.4.6 ... (m—1)
x x 4. ees (IM—
855:3'. JV“I___; = 3:57 ... m

1.3.5 ... (m—=1) n
2:-4.6 ... m 2

a r("'3“)

FT(E)

[854.21

0<p<I).

—1<p<l}

[—e<p<gqgl

lg>1).

0<p<qgl

[m, n> 0]

[m — HeueTHoe uesoe > 1],

[m — ueTHOE NOJOXH-
TeJbHOe ueJioe],

{m — npousBosbHOe > — 1]

[[onoxute sin x = y B 858.44 nan 858.45.]



856.04) ONPENENEHHBE HMHTETPANL 183

1 1
—_— 1 xm dx

855.32. bfxmlfl— 2 dx = m+2§l/l_—7

[m — npousBosbhoe > —1]. [Cm. 855.31.]

1 _ r 1
855.33. 5 = Vx ,( - ), [n >0},
N+
m-l-l

—

1
855.34. X V"l'"i_"__w = ‘2" ( [m+1, n>0]
0

SNIV

)

lp+41, m4-1>0].

: T(p4+1T

855.41, yxm(l—xzydx— p-
+

: 21( +2 )

! rp+nr (& f{')
855.42. | xm (1 — x)e dx = e
} )

lp+1, m41, n>0]

855.51, [ xm=1(a — xy=t dx = am+n—l—'r'%_%’;—’ la, m, n>0].
0
r dx n

856.01. J(I+X)xq= T 0<g<IL
[Nonoxute ¢ = 1 — p. Torna
T =t dx n n

856.02. j = R = 0<p<Il

856.03. j =

(l+xJ Vi

P ldy  pg”!

T = o [@a>00<p<1)

856104, j
0
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ONPENEJNEHHBIE HHTETPAJB 1856.05
856.05. j . p> 1]
psm =
0 p
T xP dx pn
856.06. | o = pran [@a>0,0< p< 11,
0 xP dx n
856.07. _ = —1<p<l]
f P 1cos-%
¢
r x*=! ax n
$86.08 = 0<p<aql
5 E 0<p<gql
¢ ™ dx FimT (n)
856.11. § S = T [m, n> 0],
r M=) dx r(m) T (n)
A2, z = = . b, m, 0}.
856.12 5(0—{-0}:)’""‘” a"o™I (m -+ n) la. b, m, n>0]
dx 1.3.5...(2n—3) = L
§56.21. s R W r— T T la>0; n=2, 3, ...L
0
dx n . b 0l
856.31. 5(0"+x“)(b2 = a0 la, 6> 0]
dx n
§56.32. 5 e e fa> 0l
1 1 dx
856.33. §(W - Tﬂ) = o
857.01 d.x = arcetg —— b
Ul uxé+2bx+4¢ Vo= Vac — b2
la, uc — b*> 0: cm. 500.]
r dx 1 - e
.02, T = = = a6 blVe4clVa>0
857.02 5(ax2+m+c),, vrevs e tVetc/a>ol



858.44)

857.03.

857.11,

858.1.

858.3.

858.41.

§58.42.

858.43.

858.44.

ONPERENEHHDBIE WHTETPAJB 185

x dx ! la, ¢, aVe+bVa> 0l

(axt + bx 4-¢)'/r e VetbVa

A 1
Bane, KOHIbI KOTOPOro KpaTHbl '—2—, paBHO ——*

dx _ n
ax*+ 22 +a - 9y’
rae h=2(b+Vac) la, ¢, h> 0]
a/2
J sinfxdx = ’: . 858.2. j cos? x dx =%.
(1} 0

n
sin?x dx = Jcos’xdx= -’;—
(1]

Cpennee 3Hauenue sin® x uau cos® x Ha JNO6GOM HHTEp-

2
n/2

j sin'lmxdx=j cos“mxdx:—’;— Im=1,2, ...}

0
n

sin? mx dx = J'cos’mxdx=—2- im=1,2, ...}
U

m

jsin2mxdx=jcos"mxdx=n Im=1, 2, ...}
(7}

0
/2

_[ sin? x dx =J COSP x dx =
0

V]
2.4.6.. (p—1)
= —gr>——— [p—HeueTHOe UeNOE YHCJO

> 1],
1.3.5 . (p—1) n
_2--4—— - [p — YeTHOe ueJsioe I110J0XKH-

2
TeJIbHOE YHCJ0),

!
|

BT [p — npousBoabHOE > — 1].
(5+)
Monaras m = 0 B 858.502, noayuuM TOT Xe pe3y.b-

TaT, 4to ¥ B 858.44, HecKoabKO B Apyroii ¢opwme.



186 ONPENE/NEHHBIE HHTETPANB (858.45

n/2 n2

858.45., 5 s xdx = [ cos xdr = —2TCED
; gp+1 {r (?—1- 1)}
p>—11
FL
n'/s[‘(p+[)
858.46. | siPxdyx = —— 2 / > — 1],
ge=
0
a/2
=2‘[ sin? x dx.

0

[CM. 858.44. MoXXHO HCMOJB30BaTh Takxe u 858.45. ]

n'h F(p;-l)

858.47. Ls\xsmﬁxdx= p>—1)
2 p
r{-% +1
, (5+1)
n/2
=nJ sin® x dx.

[Cm. 858.44. MoxHO HcnoJab30BaTh Takxe U 858.45.1
w2 n/2

8558.48. tgPxdx= | ctgPxdx = - r<ly.
2 cos _p_z_
/2
858.491. j s’;;”; = 2G = 2.0,9159656. (Cu. 48.32.)
0
n/2
858.492. [ T =5 In2
0
n/2 .
858.493. j ;‘T"{x =nln2
0
n/2 .
858.501. j cosm x cos mx dx = F,:“T (m41>0].
0

/



858.515) ONPEAEJNEHHHWE HWHTETPANK 187

Tip+1
COS? x COS mx dx = — -
2 (p+m+,) (p 2m_‘_,)
41 ptm2, p—m4 20

mn

2 [m4 1 >0].

858.502,

858.503. I sin™ x sinmx dx = —27,,- sin ——

n

sinﬂ T(p+1)

¥ T ()
m+np+m+2p—m+2>m

n
858.505. [ sin™ xcosmx dx = i €05 5 lm+1>0).
0

858.504. 5‘ sin? x sinmx dx =

0

a
n cosLn-“— Fp+41)

T ) ()

rm+np+m+2p—m+2>m

858.506. | sin? xcosmx dx =

n/2

2a-+1 28-+1 ____aw
858.5]1.! sin X CosétHl y dx = TETESPR
nf2
2.4.6 ... (200-1:35 ... (26— 1)

2a+1 2b —
858.512.! sin?+ x cos?®x dx = 136 .. QaTBF0) .

/2

Lo 1:3:5 ... (2a—1)-2.46 ... (2b)
858.513.6[ sl x costrHl xdx = =t e O,

a/2

858.514, j sin xcosz”xdx=-g-'°3'5 "5,22_2—”'1&3.3_ o) @=1

B 858.511—.514 a u b — ueJbie NOJOXKHTEJbHbLIE YHCaa
a2

r p+t-1 r q-‘l-l
858.515.5s1n»xcos«xdx= (2Fz”2“"(+12))

lp v g nponsBoabHbie uncaa >—I11

v



188 ONPEJAENEHHBIE UHTEIPAJBI (858.516
n
858.516. j sinmxsinnxdx =0 [m <« n],
0
n

n
858.517. ﬁ( cos mxcos nxdx =0

A
="

n
858.518. J sin mx cos nxdx = 0

[m u n — uenvie uucaal.
(m =+ nj,

Im = n]
[m n n— vensle uucaal.

{m = nj,

=0 [m + n; (m - n) vetHO|,
= ‘2'" [m = n. (m - n) HeueTHO|
m? — n?
[m v n— ueable yucaaj.
e d v d i)- — arcsina
X X arccos a
858'520'5 I-+-asinx=5V T+acosx V1—at = Vizat
o

B dopmynax 858.520—858.535 0 <a <1 u,

cae-

JAOBATEJbHO, YIJIbl arcsin @ H arccos a aexar B nepsom

KBaJpaHTe.

n2 /2

bLS .
- -+ arcsina

dx dx
e — =
858.521. j I —asinox —5 I —acosx

0

dx n—2arcsina

l/| a2
[Cm. npumeuanue k 858.520.]

2 arccesa

1 +asinx

k14
858.522. S = I
[}

__ m42arcsina

V1 —u

855.524.

kL
dx . n
lxacosx ~ yT_—ge'
0

- Vl—a"'

[Cm. npumeuanue x 858.520.)

[Cm. npumeuanne k 858.520.)



858.541) ONPEAEJEHHBIE UHTETPAJID 189
2n d 2n d
x x n
85&525'5 l:asinx=§ li-acos,r:;/lTaz'
s i n arcsina
dx dx 2 a
858.530. j‘ (1 4 a sin x)? = 5‘ (1+a cosx)2 (1 —a2)*/2 T
i 0
[CM. npumeuanue kK 858.520.)
nf2 n/2 n
—— -+ arcsina
dx dx 2 a
858.531. KS\ T—asinx2 f (I—acosx)? (] — g2,/ + I —a?*
Y
[Cm. npuMeuanue Kk 858.520.)
n
dx n—2arcsin a 2a
858.532. 5‘(1 Fasinx} (1 — a2)*/s T 1—a*"
: 0
[Cm. npumeuanne k 858.520.)
a
dx __ n42arcsina 2a
858.533. bg(l—asin G T
ICm. npumeuanue K 858.520.|
N
dx n
858.534. j" T = Ty
0
2n y 2n 4 9
x X £
858.535. X (1 =+ a sin x)® = X (1 + acosx)? = (1 — a?)*/r *
0 0
( WVizaE— e
cos mx dx n 1 —a2—1 Lo
858.536. OS TS acosx = T 0<a<lim=0,1,2...]
i da 1
X
858.537. j TR LT = W la, b> 0].
v
n/2 p :!/2 d
x ‘ x n
858.540. ‘S‘ 1 +a?sin?x =é I+ aZcostx 2V I+ ot
0
n/2 p /2 d
X _{ x . n 2
858‘54I'§ 1 —a?sin%x "'j l—a2cos’x = Q) T— a¢ la* < 1).
0 v
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n2
858.542.
858.543.
858.544.
858.545.
858.546.
858.550.
858.551.
858.552.
858.553.

858.554.
858.555.

858.556.

ONPEAENEHHBIE WHTETPAJIB {8568.542
nf2
_dx _I dx _n_ 24a
I +a?sin?x)? — 1 2cosd x)8 4 oyl
H (I + x) ; ()} 4 a*cos? x) 4 (14 a3)’ls
n/2 d nr p 9 .
— > x _n 2—a 2
(l—'ag sin"x)“ —“! (l—ascoszx)i - 2 (l —a’)a/' [a <l]0
x sin mx dx n?
1 fcostmx  dm® [m > 0l
n
xdx L)
I 4-cos@sinx  sing °
¢ in2xd
sin®xdx n . s
ja-\-bcosx_a_l_l/m [a, a® — b2 > 0].
0
n/2 p
X n
.[ a¥sinfx - bfcostx _ 2ab fab > 0).
(1]
n
= ab™> 0
.[ ’sm‘x—l—bzcos’x ab lab > 0}.
" in?xd th d
sin“xax x
6[ a“sln’x+b’c05’x_6{ FLragx =gy @ >0
/2 *ed E,77]
cos® x dx n
6[ a? sin? x |- b*cos? x —j b’+a3tg3x = 2 @a+0b) (a, 6> 0].
o dx '+b’
n oa
J @ sin’xz fbicostx)®  § a0 lab > O].
s in? xdx :
sin? x n
6[ (a% sin? x + b2 cos® x)? = 1a% [ab > 0).
/2 : rdx
cos? x n
I @ sin? x 4 b cos® x)3 = Zab* {ab > O]
0



858.631) ONPEREJNEHHBIE WHTETPAJIH 191

Vn

V3 a> 0.

858.560. I sin (a®x?) dx = I cos (a®*x?) dx =
0
1

858.561, jsln—dx—jcosf—;idx=—2—.

[Humeeparor Ppeneas.)

858.562. [ sin(x) dx=T (1 + %) sin 4 > 1]
0
T 1

858.563. [ cos () dx=T (1 + -p—) cos 5= p>1).
0

858.564. jsin a® x2cos mx dx= -l—/—"- sin (-’;— - —;”‘-127) la> 0].

858.565. jcos ax®cos mx dx = V2—: cos (% - —Z;—i) la> 0}
(1]

858.601. I sin mx dx = -5-, 0 nau — —’;- B 3aBHCHMOCTH OT TOrO,

6y11e1‘ JIH m NOJIO2KHTEJIbHbIM, HYJIEM HJIH OTPHLATEJbHLIM.

COS mx — COS nx n
858.611. J_T— dx=In—- m, n> 0).
858.621. I 1g mx dx = -”7, 0 uan ——;— B 3aBHCHMOCTH OT TOrO,
0

6y11eT JIH m TNOJIOKHTEJbHBIM, HYJIEM HJIH OTPHUATENbHLIM.

©0
sin? mx cos? mx
dx = J'T dx = 0O,

858.630. 6[

X

858.631. | sinfmx— sin®nx ;. _ S [m, n + 0O},
0
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858.632.

858.641.
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862.43. j—i_ sinmx dx = —- —;"—"—
chgx q 123t

& —[- ch — 7

[—g<p<gq ¢>0.
* pn ma

ch px a % ch 7
862.44. oy COSmx dy = — —— 1 =1
q q COS-qJ— + ch —q—

0

[—g<p<gq; ¢>0)

1

863.01. j(]n —) dx=T(g-F 1) [g-1>0]. [Cm. 850.1.]
0
A 1 I

863.02. Jx”ln—x—dx=m [p+1>0].
1 9 9

863.03. [ (In %) dx= 20 Ip+1> 0]
0
A 1 \¢ T@g+1)

. ;. T 5
863.04. ujw(ln -;-) dx =10 lp+1, ¢+ 1>0)

863.05. f(m %)'“ dx= V5
0

1 1
ln—-x— e
863.10. J dx=-—6—.
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1
1 xin— .

863.”. J.-—l—:—i—dx= -’;—-L.
0

1yt n — ,
863.12. | —— =2 L L,
0
1
in —
x ne
863.20. 6[ e dx =T -
1
1 yln —
x e
86321.0j = 1—r
1
L g2ln—
n? 3
863.22, J.—l—-_—|_x—dx=-l——_T.
l Py
863.30. [1EEIn—L-de=Z- 1.
1]
lIn-l- at
863.31. jl Cdx =2
lxln-l- 2
863.32. j—-—dx_. -
b x2in —
863.33. [ ——% dr=2 —1
0
lln—l—

863.34. J'H_ - dx = G = 0,9159656. [Cm. 48.32.]

1
1 In —

863.35. oj T

dx = In2.
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-

863.36. Lax=22,
0
‘ 4n?

=3

LR

863.41. [ —*— dx= -2 In2.
J:Vl“x’dx > In2
lxn-l-

863.42. j - dx=1—In2.

0

863.43. j‘(ln—:‘-)]/i-—x’dxz _;L(un9+_;_)
0

1
63.51.
83516[

xP dx
Inx

= 0Q.

§63.52. j" ~x x=1In ”_t:

P —x1 p4+r+1
§63.53. 6[ T x x"dx = In z—"iT"'i‘—l

(863.36

Iw+1.¢41>0l

le+r+1.q947-+1>0.

1
863.54. | (=) (=29 ;0 _totetD

Inx P+D@+Y

e+l g4+ kLpo+g4+1>0

1
£63.55. oj(:_;i) L _ml,

§63.61. [lﬂf‘_x)‘d S

1

1
863.71. [In(l—x)dx=—1. 863.72, frin(t —»ax=—+.
0 0
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1

1
863.73. jxnm(l—x)dx=—— — p=0,1,2 ...}
0

b}
+

g

3
]
-

nt

1

863.74, | DO=X g = — 2,
0
1

863.81. Jln(l+x)dx=21n2—- 1.

1
863.82. Jxln(l+x)dx=—:-.
0

1 241
(=
863.83. 5[ x% In (1 4 x) dx = 5—_-‘_—1 [2 In2 — E p

n=1

[p=09 1'2, uo-'.

1
863.84. szp-lm(1+x)dx_—.-;— 2 (=D =12 ...]
0 n=l1
(In (140 ,
n X n
863.85. uj o= T
! 2
863.91, I]nxln(l—x)dx=2-—iﬁ—.
863.92. Jlnxln(l+x)dx==2—2ln2-——l—2-.
! 2
n
863.93.Jx]nxln(l—x)dx=l—v.
n2 i
863.94. jxlnxln(l-}-x)dx—-w——z-.
In (1 —x) n
864,01, j T dx= 5 In2 — G = 3 In2— 0,9159656.
0

[Cm. 48.32.1
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1
864.02. j‘”l“++,"d = 2 n2.
]
1
864.03. [+t dx=Fm2 4G
0
864.04. j‘"l“_:’x’j’d =2 In2—G.
864.11. jln( ) dx=2In2,

| —x

864.12. j%ln(""")dx: .

In(l—x ) n2
864.21. dx = — 2
6
jrust g
1
864.22. | In ‘+") dx= 2
[V}

864.31, j‘;’/“ =Y 4y =— 26— 2 In2.
I — x2

864.32. j‘l"/“ 8 gy = 26— 2 In2.
1 — x3

1
(‘n x)? _onfm 2
864.33. iz dx = T{W-+ (In 2) }

1
864.41, [(1—x) e In—dx=1 -
0

né
sin? pn

© -1
86451, | 2= In—dx=
v

(864.02

(Cm. 48.32

(Cm. 48.32.)

lp> 0]

[p> 0l

[Cu. 48.32.)

(Cm. 48.324

D<p<IL
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% cos pn

864,52, e

Imln:?dx=

864,53, j SLLEY PR
0

864.54. j 2‘:_"0, x=-Ina

864.55. j e = 5.

864.61. j‘-“—“i-”-’dx_ S 1n2+4G.
0

i+
864.62. f'-‘“—g‘z%ﬂd =2 in(1 4+ ab)
0
864.63. f -'“-lg”f‘;-;‘idx=-b’!-m @+b)
0
864.71. j RUED 4y — o sm
864.72. j 0D e i
0
864,73, of ﬂ(—'-}ﬂdx= — st: "D
ss4.74.oj ‘“"‘ =1l dx—( _mgﬂ."_("_:ﬂ
n/a

865.01. j Insinxds = —— % In2—

215

N<p<l]

[a> 0]

[Cm. 48.32.]

[a, b>0).

[a, b >0l

n<p<ll

N<g<l)

N<g—1<pl

o<qg—1<nl

|Cm. 48.32.|
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865.02.

865.03.

865.04.

865.05.

865.11,

865.12.

865.21.

865.22.

865.23.

865.24.,

865.25.

865.26.

ONPEAEJIEHHBIE WHTETPAJb 1865.02
/A G
j Incosxdx=— S-In24 -, [Cm. 48.32.)
J !
n/4
J Intg x dx = —G. - [Cm. 48.32.]

n/4

I In(1+4tgx)dx =5 In2.
0

n/4
j In(1 — tgx)dx = —-In2 —G. [Cu. 48.32.)
0

n/2 e
j Insin xdx = J lncos:cdx==——-.:lln2.
V]

ap
I Intg x dx = 0.
0

n/2
J (sinx)Insinxdx = 1In2 — 1.

(cosx)Incosxdx=1In2 — 1.
n/2 n/2

(cosx) Insinx dx = I (sin x) Incos x dx = — 1.

0
n/2
n?

j (tg x) Insin x dx = — —-.
0

n/2
I (sin® x) Insinxdx = %(l —21In2).
v

n/2
_[ (cos 2nx) Insin x dx = —
v

n

4n n > 01'
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n/2 | .
865.27, [ —ntdr=— -

sin x
1

/2

86531 | In(1 4 cos ) dx =26 — a2, [Cm. 48.32.)
v
n/2

865.32. [ In(l — cosx) dx=—20— ninl [Cm. 48.32.)
0

2

nn2

865.33. [ In(1+tgndr=G+ ulLLy [Cu. 48.32.]
1]

n/2
865.34. j In (1 4 psin? x) dx =
0
e 1+ Vi
= I In(1 4 pcos®*x)dx = ﬂll‘l—j-—QiE' (1 +p)=0L
(V]
/2 b
865.35. | In(a*sin’x+b* cos'x) dx =auln a4 la, b>0l.
0
/2 a2

865.36. J In(a® 4 b* 1g* x) dx = J In(a* + b*ctg*x)dx =aln(@+ b)
0 0

la, b >0}.
n/2
865.37. [ In( ationt ) Sy =
0
e a-bcos x dx i b
_ J‘ In( T ) osx = Ju arcsin (T)
[b? < @’

n
865.41. I Insinxdx =—mnlIn2.
bt

n2in2
2 .

n
865.42. j xInsinxdx = —
0
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g

865.43. [ In(1 = cosx)dx =—mnln2,
0

E1s —
865.44. j In(@ax=bcosx)dx=mln {a—“'-‘/—f—_—b,—} [a=b>0lL
0

[11
865.45. J -'—"—‘-‘T"'osffﬂ dx = narcsina o<a<li]
1 Si
865.51. [ (cosmx) Inxdx=— 20, [Cm. 431.11.)
0
Tabauum cm. [22].
1
-1 _ -_q
865.52, J woisin (g Inx) de = — =2 (p>0).
1
865.53. j %71 cos (¢ Inx) dx = —h— p>0].
865.54. j"—de arctg -4 p+1>0]
865.61. | In (1 +j—:)cosmxdx=—;'7(1—e-aM) (a, m>0).

0

865.62. | In (Z*TJF;) cos mx dx = - (¢=tm — ¢=am) (g, b, m > O],
0

865.63. | sl s m-,“— dx=3-(Inm+C) (m>0].
0

[Cm. 851.1.)

[~

865.64. J %’;ﬁd __.m(S_*e‘m";_").__

= Z (! =) [m, a>0).
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In (cos* mx) n ch ma
865.65. j ST d= ln( e ) [m, a> O].
v
In (t
865.66. j e ™) dx= T inthma [m, a > 0).
V)
n
865.71, jln(l =+ 2acosx 4 a*)dx=2nlna la> 1],
0
=0 [a®* < 1].
n
865.72, J In(a® = 2abcos x + b*) dx = 2alna [a=b>0],
=2ninb [b=a>0)
£19
865.73, j In(a® == 2abcos x - b¥) dr = 4n Ina [a=0b>0].
0
=4nlnb [b =a>0)

n
865.74. I In(1 — 2acos x 4 a®)cosmx dx = — —:Ta’"
V]

0<a<l, m=1,2, ...}

865.75, j 0= et dx =2 in(l = pem)

v

0<p<l; m,a>0)
= —‘% In(p = e—m9)

[p=1, m,a>0]

o0 . n?
865.81. uj In(l +e~) dx = -,

py L]
865.82. [ In(l —e=%)dx=— .
0
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n?

e__:)dx=j In th - dx= — 2,
0

865.83. | 1n( 1=
0 I+

865.901. j "a% In — dx = -—(ln a4 C) [@>>0]. [Cum. 852.1.]
0

OrHocuteabHo mnocrossHHol C cm. 851.1. C = 0,5772157.

L

865.902. | xe=2*In—dx=—-(Ina—1+40C) (a>0].
[V}
865.903. J' x%—ax In—dx=—(lrla—-—--|—C) la >0].
0
—ax 1
® e II’IT VH | S c
865904.6" e —dx == (Ina+2In240) la>0].
¢ 1
865.905. [ (15 — =) dx=In--4C la. p >0
0
¢ 1 —ax . «
865.906. j 7( I_WX, —e) dx=In—-+C la, p >0}
865.907. j (x‘ )dx==C
H £ w-— xe

1

865.908. | In (ln -:—) dx = —C.

<

865.909. J'( +o= ) dx=C.

865.911. j( )e—usmmxax=

{ In (a* 4+ m?) —-aarctg—-[—mC}
im, a>0j}. [Cm. 851.1.]

- o
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865.912, j‘ ( In }) e=9% c0s mx dx =
0

= a’-:-_m’{% ln(a2+m2)+marctg% +aC}
[m,a>0). [Cm. 851.1.}

) e~ %* sin mx

dx = {—%— In (a® 4 m? 4 C} arctg —';1-

X

Y (ln A
865.913. f ud
1]

[m, a>0]. [Cm. 851.1,]

3HauuTeNbHas Joas HHTerpa/joB B 850—865 Moxer
6bith HaiineHa B [6]. Cm. Ttakxke [3]—[7]).

n N
866.01. c»[ cos (xsin ¢) dg = j COS (x €OS @) dp = nuJ,y (x).
0
n

866.02. [ cos (np — xsin ¢) dop = nJ,,(x),
1]

rje n — HyJb HJH lleJoe MOJOXHTeJbHOEe YHCJIO.
(Hnmeeparot Becceas.)

n

866.03. 6[ ercosx dy — nl,(p), Kak B 809.1.

Tabanubl Kk 866 cm. [20] u [211].

880. [Mpapusno Cumncona. Ecau u3sBecTHbl 3HaueHus y=f(x)
AJs1 paBHOOTCTOSILUMX 3HAYEHHH X C LaroM h, TO YHCJEHHOe
3HauyeHHe HHTerpaJia npHO/HKEHHO Bhipaxaercs GOpMyJIoi:

j f(x) dx ~ % (Y0491 202 +4Ys 1205+« - o +4Yan1+Yanls

rie h = x,— x,— NOCTOSIHHAsl Pa3HOCTb MeXJAy COCeJHHMH
3HAYeHHAMH X, T. e. 2nh = b — a. KosddHuuHeHTb paBHHI
noouepenHo 4 uaM 2, Kak ykasaHo. [Ipu6aukeHHe OOGBIYHO
TeM TOyHee, yeM OGosblie n. TakHM METOJIOM MOXHO MOJYy-
YHTb YHCJIEHHBI# pe3y/bTaT, KOrAda aHa/JHTHYECKOe Bhipaxe-
HHME ]I HHTerpana He MoxeT ObiTb HaiiaeHo. Hcnoabsys
Tabauuy f (x) M apudMOMeTp, MOXKHO MPOBECTH 3TO Bbl-
yHcsaeHHe O6e3 MpPOMEKYTOYHbIX 3amnuceil.
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881,

882.

OMNPEAENIEHHBIE UHTECPAJB (881

[MorpewHocTs npHBEeJAeHHON Bbillle OPHOAHKEHHOA (GOPMYJIH
paBHa
Y () _ b= a) WY ()

90 180 !

rie AJs OUeHKH BeqHuuHbl h'f'V (x) MOXKeT 6biTh B3sATa HaH-
Gosbliast ueTBepTas pasHOCTb B HHTepBase (a, b).

Ipyras ¢opmy.ia, KOTopasi BO MHOTHX cayudasix Gojiee TOUHa,
yem ¢opmysa 880. [lo Hedi TOXKe MOXHO NMPOH3BOAHTH Bbi-
qdc/leHHe Ha apHpMomeTpe 06e3 MNPOMEXKYTOYHBIX 3amHceil:

b
[ Fe0 dx ~ - (1,440 + 6,44, + 2,42 + 6,44,

=+ 2,8y, 4 6,4ys + 2,4ys + 6,4y, + 2,8y5 + ...
oo + 6,4y4,,_3 + 2’4!/4n-2 + 6-45/4,.-1 + lAyml'
rAe 4nh = b — a.
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2 3
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1
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3 !
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