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TNMPEOUCJ/IOBUE PEIAKTOPA

Tabauuu JBafita npencraBasiior cob60# n10BONbHO OOIIHPHEE TA6MHLIL
HeonpejxeseHHBIX HHTErPasoB, K KOTOPHIM 106aB/IEHO elle MHOTO pasHo-
o6Gpa3Huix ¢opmy (pa3/noxeHuss B PSAH, TOXAECTBEHHHE COOTHOIUEHHS,
onpejejeHHNe HHTErpaJasl H T. M.).

B Cosetckom Coroae Tabauun [lBaitiTa 6uiin Bunymwess ManateascrBom
HHOCTpaHHO# nuTepaTypw B 1948 r. na awramiickom s3bike doromexa-
HHYECKNM Coco60oM. B HacTosiLleM H31aHHU TEKCT MepeBeNeH Ha PyCCKuit
36K, aMepHKaHCKHe 0603HaueHuns 3ameHenn npuHsatTumu B CCCP. [Tepeson
CAEeJaH C YeTBePTOro aMepukaHckoro uananwusa (1961 r.), mpudueM Boc-
CTaHOBJIEHA r/aBa, MOCBAIEHHAs anddepeHLHaNbHEM yPaBHEHHAM, Ony-
uwedHass B u3nanun 1948 r.

CnucoK snMTepaTypH COCTaBJE€H 3aHOBO, B OCHOBHOM M3 KHHT Ha
pycckoM s3nike. B cchlKax B TeKCTe YHMCIO B KBaAPAaTHHIX CKOGKax
03HaYaeT HOMep B CHHCKe JuTeparypol Ha ctp. 227—228. OnHako
CCHJIKH Ha JIMTEPaTypy, NPEHMYIleCTBEHHO YueOHYI0, OTHOCHYioCs
K OTHenbHuM ¢opmyJsiaM, B HACTOSIIEM H3LAHHM ONYIUEHH, TaK Xe Kak
B usnauuu 1948 r. Kpome TOro, MCKII0YeHH YHCAOBHE TaG/HIH, COCTaB-
JieHHBle HE OYeHb JIOTHYHO, NMOMelleHHe KOTOPHX B HaCTOSILIEM CIIPaBOY-
HHKE HEIOCTATOYHO ONpPAaBAAHO.

Bropoe n3nanue meuaraercs ¢ Marpull. McnpaBnesu auuwib 3ameyeH-
HHE ONMeYaTKH,

K. Cemenosnes



AJFEGPAUYECKHUE $¢YHKUUU
L. (1+x)"—-1+nx+"(n x -+
n(n—1)(n— 3 nt ,
+ 3l x+"°+(n—r)!r!x+"‘

3xecs 1 gasee sciony nonaraem 0! = 1. Ecau n— neJioe NoJioXKHTe/ILHOE 9HCII0,TO
BHpaXKeHHe COCTOMT H3 KOHEYHOrO 4YHCJa UYJIEHOB. B NpOTHBHOM cayuae psj
cxofuTcs npH x*<<l; nmpuueM, ecin n>0, TO psj CXORHTCH Takke npu x*=]|,
n
2. Koagpduuuent npu x” B 1 oGosnauaercs (,) um Cr,

Bemnuuue sTHX K03QHUHEHTOB HalOTCA B CiAenyiowelt tabiauie,
Ta6auua 6GHHOMHANDHBX KOSDPHUHEHTOB C.

r

\012345678910

1 11

2 121

3 113]3] 1

4 114 6| 4 1

5 1{5 [10] 10| 5 | 1

6 116 [15/20] 15 | 6| 1

7 1|7 |2t|35] 35 |21 | 7 | 1

8 1/8 28| 56| 70 | 56 | 28 | 8|1

9 1]9 |36 84| 126 |126 | 84 | 36|91

10 110 |45(120{ 210 |252 |210 |120(45 | 10] 1

Cymma ABYX COCeRHHX HHCeN B J0Gofl CTpOKE PaBHA YHCHY, HaXOAsmieMycs
B cJleaymoulel CTPOKE MOA MPaBBIM C/iaraeMulM.
[Moppo6ryio Tabauny cm. [26].

3. (l—-x)":l-—-nx—}—n—("——;llx

—1)(n—29 r ! r
__n(n 33(n )x.+..,+(_1)(;:'1’7-r—!x + e

(CM. npumeuanne k 1.)



8 ANFEBPAHYECKHE OYHKIHH [4

4. (aﬂ:x)":a”(l 4+ _hx_)n.

4.2, 14+ x)=14+2x+x

4.3. (1 +x)°*=1%£3x+3x* + x°

4.4, (14 x)*=1 4 4x+6x* 4 4x° -+ x°,

H TaK jajee, UCOOJb3YS KO3((UUHEHTH H3 TaGauubl 2.

1 1.3 1.3.7
18 ISRt | PPV, S,
5.1. (1+x) ld gx—13% £ 1313%
§ B
EEF S UATAIETREY v <1].
1 1.2 1.2.5
18 BV, g VL B
5.2, (£ x)P=14 zx—z5x" £355¢
1.2.5-8
—3569.13° £ [*<1].
1 1.1 1-1.3
1/8__ e g e 42 st
5.3. (1) =14 5x—5x* L 5yex
1.1.3.5
—5a5s” T [x*<1].
3.1 3.1.1
5.4. 1+ x)'*=1 :E%x‘*‘ﬂx’ Foaer +
3.1.1.3 3-1.1.3.5 4 2
+ar68” Traes0r T [ <T1].
5 5.3 5-3-1
5/!= 2 e 2 e Ko ‘_—
5.5. £ =1t Fxts78" £ ogp*

5.3.1-1 , , 5:3.1.1.3
—37638° T336.810° —

6. RS R 1L PR TR IGES B
+ o (R <
7 (1—x)""=14nx+t+ n(n2;l-1)x=+n(n+g}_(n+2)x,+
+ ... +(—?n—-|-_—r{5_-l%x’+ ceor [x* < 1].
8. (a;!;x)"‘:a'"(l ﬂ:%)'".
9.0.  (1£x7M=1 ?%H%gx’q:%%xw

1.5.9.13 , 2
+mx F ... lx <1].
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9.02.

9.03.

9.04.
9.05.

9.06.
9.07.

9.08.

9.09.

9.10.

10.

PAIbI
. 1.4.7
(07 =1F pxdbgent Fyage+
1.4.7-10 .
+3———'6‘9_12x‘:F [«* <1].
(1dx) =1 ?%H%—‘Zf ?%x’+
1:3:557
"‘2‘”_‘-4.5‘8’“‘; e <<
T+x)'"=1Fx+xFL+xF ..., [x* < 1].
3 3.5 3.5.7
(1£x)~ =1 ?5}6—}—271:62 + mx’—{—
3.5.7-9
+mx‘:F..., [JC2<]].
1+ x)*=1F243x*F 4 +5x* F ..., [x* <1].
- 5 5.7 5.7.9
M) =1Fgxt+535 Fyz%+
5.7-9.11 , 2
—}—mx :F..., [x <1].
(14 %)~ =1F 15 {235 F 3-4x* - 4.5¢" F
F 5650+ ...}, [« <1].
(14 %)™ =1F ;55{2-3-4x F3.4.5x* 4 4.5.6:° F
F5.6:7x*+ ...} [x*<<1].
(1 %) =1 Froggy 2:3-4-55 F 3.4.5.6x* +
+4-5.6-7x* F5-6-7-8x* 4+ ...}, [x*<<1].
2l = 2 1/21 =0,5
3! = 6 1/3!1 =0,16666 66667
4! = 24 1/4! ==0,04166 66667
5l = 120 1/5! =0,00833 33333
6! = 720 1/6! =0,00138 88889
7= 5040 1/7! =:0,1984126984-10"*
8! = 40320 1/8! =0,24801 58730-10"*
9l = 362880 1/9! =0,27557 31922.10"°
10l = 3628800 1/10! =0,27557 31922.10~°
111 = 399 16800 1/11!:0,2505210839-10"
121 = 479001600 1/12!:0,20876 75699-10~%

Bonee noppobuyio rabauuy cm. [18].



10 AJNTEBPAHYECKHE OYHKIHH [l

. ! —
lim —-——'—l——_: _—
1. n-»o n”e"‘Vn V2ﬂ-
Sra ¢gopMysa nos3BoJisieT NMOJydaTh NPHOJHKEHHHE 3HaueHHs n! npH GoJb-
mwux n, Pe3dyabrar noayuaerca c us6mrkoM B 0,7°/, ans n=12 u 0,4°, Aas
n=20 (cM. Takxe 851.4 u 850.4).

12, =n 2" n 27 n 27"

2 4 15 32768 2 0,25

3 8 16 65536 3 0,125

4 16 17 131072 4 0,0625

5 32 18 262 144 5 0,03125

6 64 19 524 288 6 0,015625

7 128 20 1048576 7 0,78125 -10-*

8 256 21 2097152 8 0,39062 5 -10°*

9 512 22 4194304 9 0,1953125 -10°*
10 1024 23 8388608 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 0,1220703125 .10
14 16 384 27 134217728 14 0,61035 15625 -107¢

15.1. (@4 b4 c)*=a*4 b*+ c* + 2ab -+ 2bc + 2ca.
15.2, (@4 b—c)=a*+ b*4 c*+ 2ab—2bc—2ca.
15.3. (@a—b—c)*=a’*+b*+ c*—2ab4 2bc—2ca.

16. (@4 b+ctd)i=a*+b*+ c*+d*+ 2ab+2ac 4
+2ad 4 2be 4+ 2bd + 2cd.
17, (@+b+c) =a*+b*+c* + 6abc+
+ 3 (a® + ab* 4 b*c+ be* + c’a+ca’).
20.1. a+x=(a*—x* [(a—x).

20.11, I4x=(1—x%/(1—x).
20.2. a’+ax+ x*=(a'—x") [(a— x).

20.3. @'+ a*x+ax* +x* = (a*— x%) [ (a—x) =
= (a* 4 x*) (@ - x).

20.4. ' +a*x+a'x® fax’ + x* = (a* —x°) | (a—x).

20.5. @ +atxta'xtats’ faxt Xt =
=(a’—x') [ (a—x)=(a’+ x*) (a*+ ax+ x*).

21.1. a—x=(a*—x% [ (e x).
21.2. a?—ax+x*= ("4 x") [ (@ + x).



28.3]

21.3.

21.4.
21.5.

22,

22.1.
23.

25.

26.

26.1,

27.

28.1.

28.2.

28.3.

SOPMYTH 11

d—a'xtax’—t=(a"—x")/(a+x)=
=(a’+ x*) (@ — x).
a*—a’x+a*x* —ax' - x* = (a* 4+ x°) [ (a + x).
@ —a‘xt-a’xt—alx' faxt—xt =
=(a"—x") [ (a+ x) == (@’ —x*) (a*—ax - x").
a*+ o’ +x = (a"—x°) [ (&' — x*) =
== (a*+ax-}+ x*) (a*—ax + x*).

ad.__alxl +xGE(ac+xo) / (a2+x8).
ac_,_xa_:__(az_[_x:):__Qazxz_______

=(a*+ ax) 2 + x*) (a*— axV/2 + x%).

Apudbmemunecxas npozpeccus nepsozo nopsaoxa (¢ moctos
SIHHBIMH TI€PBHIMH Da3HOCTSIMH) H3 7L 4JIEHOB

a4 (a+d)+(@+2d)+ (@+3d)+ ...+ {a+(r—1)d}=
=no+5nn—1)d=

n

Fa

(1-#t unen—+ n-# unew),

Teomempunecras npozpeccus s n uJeHOB

ater+art+ar’4+ ... +aor* '=a(l—r")[(1—r)=
=a(r"—1)[(r—1).

Ecmn r®*<<1, npenen cyMmMn GECKOHEYHOTO YHC/IA UJIEHOB
6yner a[(1—r).

OGpaTHbie BENMUYHHH  YJIEHOB apH(METHYeCKOH TPOrpeccHH
NepBoro nopsanka o6pasyoT (10 ONpeNe/eHHI0) 2aPMORLYECK IO
npoepeccuio, Tax,

1 1 1 1

2’ atd  a¥F2d’ ** et (a—1)d

€CTb FapMOHHYECKass Mnporpeccus.
Cpednnsn apupmemuyeckass n BenUYUnH:
%(a,—i—a,—i—a,—i- eoeta,).
Cpednas zeomempuieckas n BeTHUHH:
(a,a,a,...a,)"",

H—cpednssn zapmonuneckas n BenuduH ONpenensieTcs cle-
LyloutuM o6pasom:

A
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28.4.

29.

29.01.

29.1.

29.2,

29.3.

29.4.

AJITEBPAUYECKHE OYHKIHH [28.4

Cpenusis apudMeTHIECKas HEKOTOPOTO YHC/A TNOJOWKHTENbHbIX
Bequy¥H GoJblile MM paBHA HX CcpenHell reoMeTpPHUYECKOH,
KOTOpasi B CBOIO Odepenb GOJbILE WM PaBHa WX cpenHe# rap-
MOHHYECKOH,

Apugpmemuuecxan npozpeccuss k-zo0 nopsoxa (R-e pasHoCTu
MOCTOS HHBI),
ﬂocnenosaTeanocn B, Uy Ugyyeon, Uy,

l'lepBHe pPasHOCTH: d., d,, dy,...,

rned,==u —u, d-_u —Uu, u T, A

Bropwe pasxocTu: d., dz, d,, .

rxe dy=d,—d, u 1. L

CymMa 72 ujeHOB NOCJIEIOBAaTENbHOCTH PaBHa
nl nl n!

eI htEzs 2)!21d‘+(n T3 4t -

Ecan tabnuua GyHKUMH &, XaHa Qs PaBHOOTCTOSILLHX 3Ha-
yeHuit aprymenTa C uHTEepBaJoM Kk, a wumeHno f(e)=u,,
fla+h=u, fla+2h)=u, u 1. 0., TO

@+ phy=u,+ pd, - 20D g 4 P V@D gy

ree p<<l, a d,, d: u T. n. nausl B 29, Kosdpduuuents npu

d,, d;, dy ¥ T.]. Ha3bBAIOTCH UHMEPNOASYUOHHLMI K0IPPU-
uyuenmanu I'pezopu— Hviomona.
Uncnennsle 3Havenust 3Tux Kosdduunentos cm, [25].

1+2+3+...+n=_g.(n+1).

P23 =2 (1) 20+ 1) =
=%(2n’+3n+1).

P28 =T 1) =
= (n* 204 1),

42043 .. 4t =
=5 (n+1)(@2n+41)(Bn+3n—1)=
= 35 (6n* 4 150 - 101 — 1),



35.4]

29.9.

30.1.
30.2.

33.1.

33.2.

33.3.

33.4.

85.

35.1.

35.2.

35.3.

35.4.

PSALI 13

B -
—apPp=0(p—=2n""+..,

oT6pacwiBass wieHs ¢ n° M mocrenywowue, Beanunmun B,
B, ... cm. 45,

[TpuseneHnvie QoOpMyaH MOXHO HCIOAB30BATH M/ HAXO0W-<
IEHASl CyMMBl pPSIOB, 7-H 4YJIEH KOTOPHIX BhipaxcaeTcsl yepes

n, n? n*urT on
143454749+ ...+2n—1)=r"
148416424432+ ...+ 8(n—1)=(2n—1),

14+3x -5+ 7x*+ . —T1:+}x)—2
14ax+(a+b)x*+(a-2b)x* + ..
=1 ax--(b—a) x*
=14 (1—x)* .
1420+ 3% 40 ... =(T'j—;‘),.
143t 50 4 Th0 o, = LSS

(I—x)?

1 1
s e Tarm arm e Sl-{-xbdx

[a, 8>0].
SR I SR ST S [Cw. 120 n 48.31.]
3 5 7 9 cee =T . H 4 1
1 1 1 1 1 T
I—g+7—mtn— =7 (35t n2)
[Cm. 165.01.]
1 1 1 1 1 1 7
TEtE Tt ?(ﬁ"l’l?)
[Cm. 165.11.]
1 1 1 1
sty TntET o=

4;é{n~k2ln]/2+-U} [Cx. 170.]
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38,

38.1,

-39,

39.1.

40,

42.1,
42.2.
42.3.

ANTEBPARYECKHE OYHKIUHH [38

Creneunoft pad Ans f(h) umeer BHI:
2 3
F)=F @)+ hf )45 1" O +517" O+ ...
(Pso0 Maxaopena.)
FB=7(O)+1f (0)+ 5 7 (0)+
5L O F oo i OO+ Ry,
rae npH HexkotopoM 3sunadennu 0, saxmouennom mexay 0 u 1,

R, =" o th), m——i——"m (1—0)*~1f™ (6),

FEtB) =@ +hF (o f )+ o ()
(Pro Teiinopa.)
(xR = () Af (1) +
3 Bt e g SO (DR,
rae npu Hekotopom 3Hauenud 0, sakmiouensom mexay O u 1,

R, =g:;f‘”’ (x+6h), wm (———i"l)—, (1=0)""1f"™ (x4 6n).

flth y B =f( +{n L0 p LE 0L 4
+21’ {hza’f(x ”’+2hka'f(" y)+k,6‘f(x, y)}+

0x dy
1 f (x, ) 2y, 0 (2, ) 6f(x y)
+31 {"' e TRk g ox*dy e rr “Ox o +

+ktaf(x y)}+ +Rni

rie npH HekoToplx 3Hauenusx O, u O,, saxmouennux mewny
Oul,

a° n—1
R = {hn n+ nk kox"“0y+
n(n—1 N~ n an
=1 (21 ) prtpr_ 0" xn_,oyﬁ RN }f(x—}- 0,1, y-+0,%),
Yycao aenurcs Ha 3, ecaH cymma ero uMdp nemurcs Ha 3,
Yucno menutcd Ha 9, ecad cymma ero uudp AeauTcs Ha 9,

Yucno nenutca Ha 2%, €CAH uMCAO, COCTABJEHHOE M3 71 €ro
nocneiHux uudp, Aesutca na 27,



46.1.

46.2.

47.1,

47.2.

47.3.

QOPMY/IH H PAIH
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Yucna Bepuyanau u uncna ditnepa

Yucna g B,

Bepuymiu
B, =+ 1,221 8487
B, =3 3,522 8787
B, =3 2,376 7507
B, =35 3,522 8787
B, =4 2,879 4261
B, = 1,403 3154
B, =t 0,066 9468
B, =21 0,850 7783
B, =8% 17401350
B, = ‘7§§’3‘ 2,723 5577
B, =212 3,7918396

Yucna
Sitnepa
E = 1
E,= 5
E, = 61
E,= 1385
E,= 50521

E,= 2702765
E, =199 360 981

IgE

n

0
0,698 9700
1,785 3298
3,141 4498
4,703 4719
6,431 8083
8,299 6402

Cyuwectyio? pa3auduble o6o3HaueHHs a1 udcen Bepuysnnx o
ditnepa. [lpumsATble 31ech 06o3HAaueHHS onpelensioTcs GopMyaamMu

47.1 u 47.4.

B w (2n)! E

(2n)!
Sn=9)121 “n=1"" @Gn—4) 41

E,,+ .ot (—

)n- 1

npuuumas Ol =1 u E, =1,

B, = on [((Qn—-l)! E,_

2 (23" —1) |(2n—2)! 1!

(2n—1)!
T =413

B (2n)!

(2n)!

\= g [Vt gt gt ko] -

B,= sy [ |~ + gt |

B, =220 2 (2n)!

gy [+t gt mt .|

E,,_,+...+(-1)"-'].
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47.4.

48.001,

48.002,

48.003.

48.004,

48.005.

48.006,

48.007.

48,008,

48.08.

48.09.

48.11.

48.12,

48.13.

A/NTEBPAMYECKHE ®YHKUHH [47.4

92n+2 (97)1 1
n= ﬂ:2n+x [l "‘"3zn+l+5zn+1_’7zn+1+‘ e .] &

1+%+-};+—:—+...=oo.

1 1 1 n?
I4+mt+ntat.. .=a8= _6_= (Cm. 45.)
= (2)=1,64493 40668,
1_,_2i,_|_3‘_,+a‘_,+ . = (3)=1,20205 69032,
1 1 1 mt mt
I+nitmtpat...=5B=5= (Cu. 45.)

={ (4)=1,08232 32337.

1+—21—,+§l;+;';+ ... =0 (5)=1,03692 77551,
1 1 1 ons 8
1+'ﬁ+§+z—e+...=—;—33=%5= (Cm. 45.)
={ (6)=1,01734 30620.

1+2i,+§l;+;17+ ce. =0 (7)=1,0083492774,

1 1 1 n® 8
1+§5+§?+F+"'=§T§B‘=§71ﬂ5—0= (Cu. 45.)
= (8) =1,00407 73562,
22ﬂ—ln2n
1+22n+3zn+42n+ e = (2n)l Bn
[n—uenoe, nosowurensnoe]. (Cm. 45, 47.1,)

1= %ﬁ+%+£ﬁ+ «v.=((p), m3era-pynxunsa Pumana,

Ta6nuuy unciennbix 3nauenn#t sTo#t dynkuum cm. [16].

1 1 1
I+z+5+7+...=

1 1 1 3n? nt
I4mtgtat...=5B=5%. (Cm. 45.)

z;, (3)=1,05179 97903.
(Cm, 48.09.)

T+ gt gatont ... =

oo ~



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.

17

PAAH
1 1 1 5mt n* 15
l+§‘¢+5_4+7_4+"'="1‘633=§§=1_§C(4)= (Cm. 45.)
=1,01467 80316,
1 1 1 2% 1) 2"
RN . -=(‘3‘-(Tn)T‘Bn° (Cm. 45, 47.3.)
1 1 1
I+ mtmtat... :(1_—>§(p) (Cm. 48.09.)
l— g g—ad... =12 (Cw. 601.01,)
1 1 1 2 4
1—?+§?_F+“‘=5Bl=%‘ (Cm. 45.)
P JER T (1__)g(3 —0,90154 26774,
' (Cm. 48.09.)
1 1 1 @@= at, Tt
1—--2—4—}——3—‘—-71;-}‘ e T T BT 5= (Cm. 45.)
— (1 _5‘;) £ (4) = 0,94703 28295.
11 9 -1—1) n2"
l— it gt oo =<_(2n)_1>_3,,. (Cwm. 45, 47.2.)
1 1
LI B S S =(1——27—_1)§(p). (Cu. 48.09.)
(daa p=1 cm. 48.21,)
It gt . =% E,=Z. (Cornacno 46.1 E,=1.)
I— g+ gr—ms+ . ... = G=0,91596 55942
1 1 1 n’ e
1_?+§‘_7—5+...=3§ 1=3—2. (CM. 45.)
1— 4+ s—m ... =0,08894 455,
1 1 1
l— o4 g—m ... =0,99868 522,
1 1 1
l— 45—+ . .. =0,999850,
1 en+1
1"3zn+1+52n+1_72n+1+ coe :2‘-‘—“_,_2(2")!5". [CM 45, 47.4.]
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50,

51.3.

51 .40

ANITEBPAWYECKHE OYHKIHH {50

O6paurenne panos

[IycTe masecten psan

y=ox+be*+ex' L det fex +fx' o'+ ..., [a0],
toraa ko3ddduunentamu pana
x=Ay+By'+Cy'+ Dy +-Ey* + Fy' + Gy’ + ...
6ynyr
A= B=— c= L
ars = e = 3 (26'—a0),

D=2 (5abc— a*d—5p,

a’

E=L(60%d+ 30" + 146% — ate—21a8%),

F=5(7a%be 4 Ta%cd + 84ab’c — a*f— 28a%h'd —
—98a%c — 425",

G= -, (8a*bf + 8a*ce + 4a*d® + 120a*6*d + 180a%b*c* +-

al-‘

+ 1320°— a°g— 36a’b’e — 72a’bed — 12a°c* — 330ab'c),

Creneuu S=a+ bx +cx®* + dx* + ex* + fx*+...

$*=a* - 2abx -} (b*+ 2ac) x* + 2 (ad + be) x* +
+(c*+ 2ae+ 2bd) x* 42 (af +be+-cd) x* 4. ..
e [+ o (154 £) s

1d 1b , 1B\ ,
+Hga—Tatmn) <+

le 18d 1 &, 3 b% 5 b\ 4
+(’2"F—T?—§?+EF_W§E‘)'( + ] :
106 3 B I e
-2 e g-1/2 |1 - 2 L A A
S-12=q [1 x+(8 e 2a)x+

3bd , 3 ¢ e 15k , 35 b\ ,
+(TF+§?—'2'F"I€?+T2§?)" +]
= - b bt c 2bc d b?
S l=a ‘[1—7x+(3§—7) xl_}_(_a_z_,_;__.a_')xi.!_

+(?%_i+_c_’___g__3€_‘;'+‘¥ x* 4 ...] "



58.3] ®OPMY/IH H PSIH 19
— - b P
51.5. S~*=a* [1—2—&—x+(3‘—1-;—2;c)x’+
be d b

e

bd ¢ b® b4
-I-(G a—’+3?‘—’—2?—12}—i+5a—3) x“+ ...] °

KopHH KBaAPaTHOrO YPaBHEHHA

55.1. Kophuu ax*4-bx+4¢c=0:

—b+ Vb —4ac —9%
Q== = »
2a b+ V B*—4ac
ﬁ—' —b—Y b*—dac —2c
2a b— Vb’—4ac'

Yro6ul H3bekaTh NOTEPH TOYHOCTH NpPH BLIYHTAHHH, CJeAyer
MOJMb30BaTLCA TOH M3 ABYX ¢opMyn, KoTopas Tpefyer apudmerpue-
CKOTO CJIOXKEHHS.

65.2, Ecau oxud u3 Kopuelt O BLIUMC/IEH TOYHO, TO

b c
ﬂ=—0.—-z- HJH B-&E‘

KsanpaTHHe KOPHH H3 KOMIJIEKCHBX 4YHCEN

58.1. Vi+iy=+=+ []/’2"+t]/’;”].
58.2. Vix—iy=+ [I/Tf‘—z]/'_;_"]

31ech X MOXET ObiTb IIOJIOKHTENbHbIM HJM OTpHIlaTE/]bHHM,
y— TOJIOXHTEJIBHO,

r=4+V¥+y, i=V-—1L

KBanpaTaele KOpHH M3 (r +x)[2 u (r—x)/2 ciaenyer cyurath
MOJIOXKHUTENbHBIMH.

58.8. [Hpyroit meron— npeacTaButh x-+ iy B dopme
ret (+aaR) (cm. 604.05),

= .3 P4 .
rue r=Vx’+y’, cosﬂ=7, sm0=i"-, a R—uenoe 4MCIO

umm 0, Torna

Vitiy=Vre=xVre"=1Vr (cos -2°—+isin -;) .



20 AJICEBPAHYECKHE ®YHKUHH [59.1

59.1. Onpeneaurenn

2t 7
a "—'alp a2q aZP alq'
zp “2q
59.2, Onpenenurens
a_a, a
1 1 1r
i 1 azq Qyr azp a,, azp a’zq .
a a a,,|l=a —a “ =
2 2, 2r
4 7 " aaq Qs " Qyp Qs v aap asq
aSP aaq sy P

2, (azp Qyy—8yp a,)+
+a,(e,,a,—a,, Byp).
68,3, Ecau nana cucrema Tpex JuHEHHHIX ypaBHeHHH
alpx—i—alqy—l—a"z:u
@p %+ @y y+a,2 =7,
QX+ gyt 8,2 =W,

=4a,, (azq Ay 8y, ay)—

TO

KopHu cHcTembl JuHeHHHX ypaBHenuii C GOJBIUHM 4HC/IOM
HEM3BECTHHIX, €C/IM YHC/IO YpaBHeHHH DPaBHO YHC]y HEH3BEeCT-
HBIX, BHIPAXWAIOTCH aHAJOTHuHbIMH (OpMYy/aMH, eciu 3HaMmeHa-

TeJb OTJHYEH OT HYJIA,
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72] TIPOU3BOLHHE
Anre6pangeckne ¢ysxunu — IIpon3ssonnbe
60. dgiu) Z—z rae a@-——10cTosHHas,
d(uto)_ d(uv) _
61. dx dx+ dx 62. dx dx+ dx
d d d(x® -1
63. (lji{;w) uv——-|—vw dx+w” dz 64. ;x ) = nx"
dVx _ 1 d(ljx) 1
64.1. —- -V 64.2. 7 ke 3
64.3. L&D _py-re
X
du dv
65 duv) _1du _udv__ Yax T Ydx
* dx  vdx ovtdx v? :
df (u) __df(u) du d*f(u) _ df (w) du , d*f(u) [du\?
66. de  du dx°® 82. dx?  du  dx? du? '(Ec) *
d” (uv) dvd®™'u | n(n—1)d* d"~2u
68. T dx”+ dxdx”"‘_l_ 21 dx*dx"-?
nl  dfud*=*u udo_
+- +(n—-k)!k' de® e Sl dx®
q
69. 1. ;—g (x)dx=f(q) (p—TmOCTOAHHO),
p
q
69. 2. Zd_S f(x)dx=—f(p) (g— nocTOAHHO),
p
q q
d d d d
69. 3. d—j (x, c)dx:jazf(x, ¢)ds+f(q, ) F—F(ps OF-
14 p
72, Ecan ¢ (@)=0 u P(a)=0, win ecjiu @ (@)=o00 u P(a)=o0,
TO
?x) _ 9 (a)
lim 5 =¥
Ecau Takwe @' (@)=0 n ¢ (a)=0, wm ecau ¢’ (a)=oc0 4

Y’ (@) = 00, TO
lim 2 _9@

*
x_,alp(x) = (G} H T, L¥).

*) BoJaee Tounyio GopMyJHPOBKY cM., Hanpumep, [1]. (ITpum. ped.)



22 ANTEBPAHYECKHE OYHKIINH [72.1

72,1, Ecau dynkuus nmeer Bux 0-00 HIM 00— 00, TO €€ HYNKHO
aJirefpau4YecKHM MJIM  KaKuM-Ju00 JpyrHM mnpeoGpa3oBaHHeM

0 o0
MPHBECTH K BHAY & WM —.

72.2., Ecanm ¢yuxuus umeer Bum 0°, oo’ wim 1®, 1o ee wamo cwua-
yaja JiorapudMupoBauHeM npuHBecTH Kk BuAy 0.00, a 3artem

K BH O o 2
ny 0 =
79. O6uwasa ¢opMmyJ/ia HHTErpPHPOBAHHA TO YaCTAM

Sud'v=u'v—gfodu,

nm
j‘u dv=uv— (fv-‘-iﬁ dv.
J dv
PaumnonaJnensie anreGpangeckue
¢dbyuxunn — Harerpanw *)
HUuTerpanan, conepxawue x*
3
80. (dx=ux. 81.2. 5x’dx=%.
xt . x+1
81.1. jxdx—-—z-. 81.9. jx dx=—ry [n=—1].
82. 1. ‘?: In|x]|. (CMm. npumeuanne nepen 600.)
B sTOM c/yyae Heab3st HHTEr PHPOBAaTh OT OTDHUATENBLHOrO 3Ha-
4yeHHsT X JO NOJOXMHTenbHoro. [IpH oOTpPHUATENBHOM X Hajo B3STH
In| x|, nockoarky In(— 1)==(2k4-1) xi BokZET B NOCTOAHHYIO HH-
TerpupoBanusa (cM. 409.03). (Cm. pucyuox Ha ctp. 23).
dx 1 dx i
82- 2' ij= -—";. 82.3. 5‘}—,‘-—“ ‘“W.
dx 1 dx 1
82,4, === 82.5. J;; =—

dx 1
82.9. 5F=—m [ﬂ#]].

*) 3nech H jajee NPOH3BOJBHAS NMOCTOSIHHAS MHTETPHPOBAHHS OMyIleHa.



89] HHTETPAMH, CONEPKAIME X=a--bx 23

HUuterpaan, coxepwxamue X=a-+ bx

" _ 1 a _ Xn+1 _
5(a+bx) dx-——b—jX dX-—'bm [ﬂ* I].
84.1 S x™ (a4 bx)® dx MOXHO MHTErpHpOBaThb ITOYJIEHHO ROCJE pas-

Joxenus (a4 bx)" no

¢dopmysie Guioma Hblorona, ecsin %
neJjoe TNoJIOXKHTEJbHOE

84.2, Korma m uenoe TnOMOXHTENbHOE H €AW m<# HAH N ApOG-
HOE, MOWeT ObiTh, Jy4lle HCNO/Ab30BaTh GOpMYJay
1
jme"dx=bT+l‘s‘(X—a)mX"dX
H pasnoxuTh (X—a)”® no dopmyne Guxoma HeloToua
Puc. 82.1. T'padukn ¢yukuufi y=1/x (nyuxTHp-
Has JHHHA) U y=In|x| (cnnownas auuus).
85, HuterpupoBanne  paluoHaJIbHHX  ApoOGel—cM. COOTBEeTCTBYIO-
uHA pasjes B yuyeOHHKAX HHTErpajbHOr0 MCYHC/EHHA
89,

O6wasn (popmyna nas 90—95:

j’ "dx f(X—a)MdX E m1(— a)’ Xm=n=-5+1 ]
Xn bm+l bm+l [ (m—‘s)lsl (m__n__s+]) 'Y

83 HCKJIOYEHHEM m—n-—s-4-1=0, B STOM C/lyyae COOTBETCTBYIO®
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90.

90. 1.

90. 2.

90. 4.

91.

92. 1.

AJITEBPAMYECKHE OYHKUHH [90

mu% yjgeH CyMMbl B KBaJPaTHHX CKOOKax JoJixKeH ObITh 8aMeHeH Ha
ml(— ag)?=n+!
(m—n-1)(n—1)

Bce GykBbl 03HaualoT AeliCTBHTesNbHble BelHuuHBL [IpH Hamnuuu In|X]|
HeJb3s] HHTErPHPOBATb Ha HHTEpBaJe, cojepxameM Touky X=0.

Ecnmu X —oTpHuatenbHas BeqHYMHa, TO Hazno 6pate In| X |, Tak Kax
In(— 1) = (2k 4 1) mi BoHAET B NMOCTOSAHHYIO HHTEr PHPOBAHHS.

rInl)(l.

5 ;th _ (,TLTTFIF [n1].
‘f)%‘_—_--;;lﬂX]. |Cum. npumeuanne x 89].

H;;_%, 90.3. ")%:—EE'F.

| R - S

wae 11—l 4 ]
X" =7 =g X T m=n X"

(kpome ciyuasi, Korja Kakofi-nu6o W3 nokasarteneil crenenu X pasen
HyJio, cM. 89).

Sf)—‘gf=;-,-[x—a1n|xu.

xdx 1 [ a
% =5 [Inlx+x].
xdx 1 [ 1 a
=% [—x +am]-
xdx 1 1 a
7’«‘=5=“_—§75+3—x-]~

xdx 1 1 a
S5 =5 a0+ a0)-
x’dx___l_ —1 2a a?
X7 =5 [(n—-3) =+ =y X""’—(n—l)X"“]

(kpome cayuasi, Koria Kakol-nHG0 M3 mnokasarteseil crenedd X paBed
Hyao, cM. 89).

[ [’Qf__QaXJr atln| X[].

B
Hpyroe BoipaxKeHHe, OT/JHYAIO:UEECS HA MOCTOSHHYIO

2 2
’—;—b——ig-{—%s In|a+bx|.



94

92.2,

92. 3.

92. 4,

92. 5.
92. 6.

92.7.

93.

93. 1.

93. 2.

93. 3.

938. 4.

93. 5.

93. 6.

93. 7.

94,

x’dx

x’dx

xdx

x? dx

xzdx

x’dx

xt dx

HHTECPANH, COAEPXAIME X=a-|- bx

—2aln| X[-—ﬂf].

[ st S5 o)
[ 3a

(n—4) X""‘+ =3 Xx7=

7| X

1 a?

e [lﬂ IX l + X 2)(2]

1 a’

I [ x Toe 2x2 3.X’] :
1 at
= [ x2+ 3x= x*]'
1 a?
=% [ 3x3+ 4x4 5x5} .
1

»

1

2

3a?

ad

25

n=x =2t = 1)x"-']
(kpoMe cJayuas, Korja Kakoh-nH6o M3 mokasartesell crenend X paseu

Hyalo, cM. 89).
Sx'dx ;, [51—3axg+3a’X—a lanl]
x!

-G+ 5
Sx'dx 1

-;Inla-l—bx[—i—const.

_&—3aX+3a In| X]+X]

X2 b |

x*dx 1

LN X—3aln[X| —+2X,].
Xdx 17

=7 Il XI+X — g0 +3p]

xtdx 1T

=5 | —x+am—so+ i)
x%dx 1 3a s
X _“W+ﬁ‘="m+s‘x‘s]-
x”dx_i F o 58 3a _§g_’ at
X T B 3)(a 4XT BXs T XY
x"dx__l [ —1 4a

X7 T b |(n—5) X" s"‘(n X

6a? 4a® at
T (n—3) X"~ '+(n——-2)X" T (n—1)X"= ‘]

(kpoMe cayuasi, Korla Kakoii-1H60 H3 moxasaTeneil cremend npu X
pasen Hymo, cMm. 89).
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94. 1.

94. 2.

94. 3.

94. 4.

94. 5.

94. 6.
94.7,

95.

95. 1.

95. 2.
95. 3.
95. 4.
95. 5.

95. 6.

ANrEBPAHYECKHE OYHKIHH {94.1

2

P b [E S o 1] =
3 4

BRI p—

x*d 1 [X® 4aX? at
-X—-ax.?:zi[g——a2—‘+6a’X—4a'1n|X|—‘X'}.

rde 1 IX* 4a® at
L [—2-——4aX+6a’ In| X|+7—W].
dex 1T 6a* , 40° a*
= HX—4alﬂ|X,—7+—2)—(§—3—X,].
xtdx 1

[ 4a 6a 4a* a*
=% 101X + ¥~ + i

LS RO "
X T T X TexET 3XP U 4xt 5X”
Sx‘_dx_L [___1 , 4a  6a ;’1’.__“_‘_]

X =% | T T e T e e
x‘dx___l_ i —1 ba _
X 5 |m—6) X" T n=5) X"+
10a? 10a® _
_(n-—4)X"“+(n—3)X""’
5at at
—(n-—-2)X""+(n-—l)X""]
(kpome cayyas, Korjga Kakoif-nu6o H3 nokasatesei crenesn npH X
paBeH HyJo, cM. 89

Fdr 1 [X* 5aX* | 108X  10a°X*
S X TB|5 4 3 2 +5a‘X_a”"lX|]=
£ axt | daxt o' ax
T R T
Pdx 1 (X‘ SaX® | 10a2X?

XT TP 3+

—Z—: In|a - bx | 4-const.

—10a°X +5a*In| X| + % .

Xdx 1 [X® baX? 5a* a’
L _.3.__2_.4_10a=X—-10a’1n]X]-—7+§7;].
x*d 1 1X? 10a*  5a® as
= _?‘5“X+‘O“""JX|+7—"27=+3—)0]'
xdx 1T 10a?® , 10a® 5a? as

X =% _X—5“‘"’Xl—*f+2—f—37ﬁ+rxc]-
x*dx

1 [ 5a¢ 10a* , 10a® b5a* , a°
T = [l X |+ =B+ S — x5



102.2]

95.7.

95. 8.
100.

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

101. 5,

101, 92,
101. 93.
101. 94.

101, 95,

102. ‘.

102.2,

UHTETPANH, CONEPWAIME X=a-| bx 27
xBdx 1 1 5a 10a® | 10a® 5a* a’
X b [_)T"'Tx' et st sx°]
xXdx 1 1 5a 10a2 | 10a®  5a*
Xt b [ et ar s T g 6X°+7X’]‘
O6utas dopmyna aas 101—105
X m$n—-2
dx —1 (?—b) X
x”'X"=a”‘+"“‘ X \n dl= )=
(%)

X
m+n—-2

—1 [ 2 (m4-n—2)1 X"=5=1(_p)* ]

= gmn=a (m+n—s—2)!sl(m—s—1)x?=5=1

$:=0
KpomMe m—s—1=0, Koraa cooTBeTCTBYIOWHH 4YjJeH B KBaJPaTHHIX
cKoOKaxX 3aMeHsieTCs Ha
(m+n—2)! m-1 X
(m—-l)l(n—l)l( b In x|

dx 1 1 IX
B ey | i
X
xX’ [ ]
2bx _b’_x’
xX’ 2x2|"*
X 3bx _ 3p'x* | b
qu [ |+ oxT 1 3xs] .
dx X 4bx 66%x2 | 4% b
X T [ l |+ ox T 3% Txt]
Ilpyrue Bbipawkenusi, OTIHYAIOUIHECS HA TOCTOSHHYIO:
dax 1 X
xX? ax_“ l
dx 1 X
Sx_x’=2aX’+—’Y a’1 , l
dx X
xXs 3aX'+2a2X‘+ aX l | l
dx X
= axt ot mn Ay — | |
dx 1 [X X
oX= @ [T""" ;l]

dx 1 [X X b
sz“?[Y“‘w"l?l"Y]'



28 AJITEBPAHYECKHE OYHKLHH [102.3

Ha srtoii crpannue X=a-bx.

dx 1 [X X 3% |, b2
102.3. P [7—3“",?l_7+§(—']'

dx 1 X Gb’x 4b° bk
02,4 [ —a -0 |3+ e -

o lpyrue BipaKeHHs, OT/IHYAIOUIMECS HA MOCTOSHHYIO:

dx 1

102. 91. ﬁ=—-a—’é+az

dx 1 1 2 X
102.92. (-2——» [(z—,—)—(—{—m——a-,ln';

I

dx 3 X
102.93. (%=~ [ap+ ax + am—a 0| 7 |]-
dx 4 X
102. 94 W=—b[w+m+m+m—zi n|3 ]
dx _ LTX X, o0 |X[]_
103.1. (28— —1 [ﬁ‘z“‘""b In l_”_
= m,—l—m a,ln‘—'—}—mnst
dx 1 TX2 3b 21 | X
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X,,.=7=<—9," 2‘1""’——:7:)

xidx 2 e
j Xs/a__b_’< +X|/z :;Xs/z
dx 2 —1 2a
Xv/z -7 Xllz 3X:/2 5X5/=

dx
S‘xxplz = (p—2) ax(ﬂ-'2)/"‘ j‘xx(n ~2)/2 [P>1]-

dx 1 xX\z__qg12
S xxr/==wl X ygh [a>0, X>0,
Xl/!
= 1/2 — Ar th la>X>0],
XI{!
= ,,2 Arcth — [X>a>0],
2 X:/z
= (ot arctg Zah [a<c0, X>0].
(TTonoxuts XV2=2z, Cm. 120.1 u 140.1.)
dx 2 1 dx
Slxxa/a aX'/’+ S‘ X‘/* [CM 192.11.]
dx 2
S xX? 30‘(a/=+azx1/z+ 5‘ Xz [CM. 192.]1.]
dx 2 2
\S\ X7/2 5a. X‘/’+3a"’X’/’+a’x‘l’+ 5}6)(11’ [CM. 192.11.]
dx _ —1 pb dx
EXPI2T gxx (P2 2anxp/2 *
dx —-'X”2 b dx
Sx’X‘/’_—_ ax  2a kxie’ [CM 192.11.]
dx —1 3b 3b dx
‘S‘xzxs/z=axxl/:—agxl/z—'§j;zgm- [Cwm. 192.11.]



44

192.25.

192.9,

193.

193.01,

193.1.

193.11.

193.13.

193.2,

193.21,

194.1.

194.11,

194.13.

194.15.

194.2.

194.21.,

194.31.

AJITEBPAHYECKHE ®YHKLHA

[192.25

" dx —1 5b Sb 5b dx
J x’X"'=axX’/z—?aa”X'/”—a’X"’—Q_an‘x + [Cu. 192 “]
[ dx =X __(2p_.3)bj dx
J xPX12 T (p—T)axP='" (2p—2)a J zr—rxi2"
r ox(P+2)/2
B o5 e
) X = oy
r 2X’/’ 2Xs/:
/ = f2gy = 22
) Xirdx 3. 193.03. jX’ dx 55 -
" 2 fXP+aY2  x(p+2))2 )
Xpi2 =-—-( .
) FARAr =5\ T )
( 2 (X3 gxv:
Jetas =g "5"‘—3“)-
[ 2 (X ax?
/2 .._.___. — — ——
S rdE— ( 7775 )
2 [XxPte)e 2aX(P+a)f2 a”X“""’”’)
2 Xp/2 = ——
.f Gl p+6 p+4 p+2
7/2 52 2y3/2
J ,dex__(x 2aX +a_X___).
5 3
XPldyx  9xP X{p=2)izgy
=7 af x
X4y ' y dx
= 2 i
j — 2X124q o T [Cu. 192.11.]
8/2 3/2
j)_(Td_)f_Q_X___ +2aX|/z+a5‘ if/" [Cv. 192.11.]
Xdx 92X 9ax¥? dx
I =% —+ 2a° X 4 0* " [Cm. 192.11.]
XPlaxy  Xp+aNz oo xP2gy
a2 - T Ta  tn x
Xl/zdx XI/2
[t X b o L [Cx. 192.11.]
X4y (2a+4-bx) X2 pe dx .
j T s ey .y [Cu. 192.11.]



197]  WHTErPA/MH, COMEPKAWME X'/2 = (a--bx)'lz u U'h=(f4-gx)'z 45

Hurterpann, conepwamue XP=(a-}-bx)? u U'2=(f+ gx)?
3necw Beony k=ag—bf.

195.01. yx'iulh T el Y/ X [Zzg] :
- V—l garcsm 2bg:f+ag+bf [gzg]
= ]/Lb_g In{V bgX+ bV U} [bg>0].

195.02. ‘Y}—?/%} = 7—2:;; arctg —Vgix_l——;g- [kg<<0],
-V Sy teg=>0).

195.03. jx'“u’/’ i’(j;

195.01, y ”:z"_i’l‘i'ﬁ_.é’% j S [Cy. 195.01.]

195.09. f‘;‘,”‘ oy (XU — nkf“’?,j,f").

196.01. jX‘/ZU'/zdx k e :;g f e - [Cv. 195.01.]

196.02. fxf,z‘l’/’i/z=x':é’m—“g2,j‘g”’ AT [C. 195.01.]

oo, [t I (0 3)o (e,

196.04. jxnzu"dx - @7:4:—3)@ (2){:/20"“ +k j ‘;—‘fj‘) .

[Cu. 195.09.]

R g< 5‘,,‘/2,+” jx,lf;n ). Cn. 196.08.]

107, V(:Z‘Z; jf l—bu l—bu’)

rne 4=-—-—r——=

Va Fox2’



46 ANTEBPAHYECKME ®YHKLHH [200.01

Uurterpanu, conpepxawue r=(x'-+a’)i

dx dx
200.01. j\T—j‘m—lﬂ,x—*—fl.

3ameTuM, 4TO
x+r|__ x ~__1_- rt+x
lﬂITI—ATShE— D) lﬂ!r—_xl-

Hango 6paTh no/jioxuTenbHHE 3HAYEHHUS I H a.

12
P 2
Vz2+7 =T
-5 ~4 -3 -2 T A0 7 2 9 4 %
z
=7
Y /A
1
Puc. 200.01. Tpaduku HKUHE § = ————
b by V=a

(nynkTHpHaf JauHMA) W y=In[x+ L]
(cnyioliHaa JHHHSA),

200.03. (%12

200.05. (%—2[E—3%].

200.07. (%-1 [?—%?4“51;;?] :
200.09. (%1 [§—§§+%§‘—; :‘]

dx I [x 4
2001, (=g |[f—3i+sa—7rton
5

dx 1 x
2008 (Hi=iu[f—35h+5r—7atsh—irm

a? | r r
dx 1 [x 6x 15x° 20x7  15x* 6 x' 1 x°
20015, (=g [f—ght5R—Tntoa—nmtnm -

Hurerpanu 200,03 —200.15 HaxoasT nocpeAcTBOM NOACTAHOBKH:

z"‘—-£———' Torja dx——-——ig—z—
T x4at’ B _(l__zz)a/z‘



204.01]

201.01.

201.05.

201.9.

202.01,

202.03.

202.05,

202.07.

202.09.

202.11,

202.13.

202.15.

203.01.

203.03.

203.05.

203,07,

203.9.

204.01,

HHTECPAJIH, CONEPKAWHAE r=(x'+-a*)'h

Sﬁz=n

r

Sxdx
==

xdx 1
Ny yy

201.03.

-1

5. 20107

x2dx  xr

xdx 1
r? r 2
xdx I
_;3-=—5;3'

—= =.5_.--ln|_x:-§-r| (Cu. sameuanne 8 200.01,)
x’dx x
~3 =-—7+ln|x+rl.
Cdx 1 £
T
Hde 1 Il 1xf
7T A3ATE S
fde 1 1 &£ 1 x?
[ L‘fi-;'-__—-‘-?r’]'
sdx _1[1£ 32 32 11
Caliarl o v s ol
dx 1 1 4x 62 4x 1 x4
77=aﬂfﬁ—gﬁ+7ﬁ—ﬁﬁ+ﬁmy
x*dx 1 12 10x 102
S‘r‘u‘=‘zﬁ[§ﬁ e
x" l \:”
+ﬁﬁ“ﬁﬁ}
Bde .
= - QT
8
(2,2
x'dx
S rs =-7+$‘
£dx 1, @
T E T3 TR
dx 1 a
e T Op—a) r‘f"~'+(2p-—1) 7EP=1
4d b 3
S” "a-af--%-axri- a*ln|x +r|.

(Cm, 3amesanune 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.

205.,9,

206.01.

206.03.

206.05.

206.07.

206.09,

AJNITEBPAHYECKHE ®YHKUHH

x*dx xr , a’x 3

S ) = 2+—r————§-a’ln|x+r!.
x4dx X 1 £

S P =——’—§;;+]ﬂlx+r,
x“dx___l_g
,7 —5(121'5.
x _ 1Ll 14
A T at|5 7r ]
pdx _ 1110 29 1
M |5 79

Hdx 1 _l__f_’__3x’ 3 1 X
@ |58 77 "9/ 11
xidx I 1 X 4%, 6x* 4x 1 5
= = [sE—ThteE—nat -
Xdx _r* 2 4, i
—r——'5——3af +a r,
Bdx e t

S ~ —-3——2a r——,

xfdx 222 ot
o r 3rt
x5dx 1 22° at

‘S‘ 77 +3r‘ 5r5°
x’dx___ 1 2a?

S IO (2p—5)r”’"+(2p—3) =3

at
T (@p=1)rr-ic
atx'r 4+ atxr — -2 a* In |x 47|
16 16 '

S‘x‘dx x5r 5

- 7
(Cwm. sameyanue s 200.01.)
N
Sf;‘d-ng’ %92;§+%g§‘6—~gazlnlx+rl.
Sgc;c_vt_)_c____%gg_.;_‘i}’__“:_j‘junlwrrl.

[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.

MHTETPAJIH, CONEPWAWME r=(x*--a%)'
x%de 1 [1x 1 x°
M7 9]

de_ 11y 28 10
m g T st
Sx‘dx 1 [l X 3 x° 3 xt 1 x"]

s i ]

7 r  3rf U5
x'dx 1 + 3a?
PR T Qp—Ty P T @p—5) P

3a* at
T (203 r’l""+ 2p—1)r2P=1"

49

dx __ . a+tr
S;cr—__ E x—m-— == E In , — | (Cm. prcyHok Ha cTp. 50).

3ameTHM, 4TO

—Lin|otr =-—-—1~Arcsch
X a
- 1 n (r+a> .
2a r—a

Hapo GpaTb nosnoxurtenbHbie 3Hayeuns a u 7.

dx 1 __ 1, “"" l

xr* a’r a°

dx 1 + 1 1 a+tr|

x3 3a%® ' ar ot x|

dx a+r
S X 5a’r‘+ 3a‘r’+ x l

dx atr
P A 7a’r’ + 504,5 + 3 3a°r’ +a”r ?1—’ In x
LS &

2T et

bl ).

fl:——-’—Arshlﬂl
a a X




50 AJITEBPAHYECKHE OYHKLHH

dx 1(r ,2¢ x*
222,05, (5 +7..__) ,

;’7-— 3r3
dx 1(r 3x 3
222.07. W"'?(T”T—a‘,ﬁ‘gﬁ)-
dx 1 fr , 4% 6%, 4x% x7
222.09, Swa_ﬁ(7+7__3_’a_ g,—s—ﬁ)-
Z19
|
\
\
[ o\
2\
\
\
\
7 \\
\
N\
\\
g 7 > z 7
=7
..—3
1
Puc. 221.01. Tpaduxu HRUAN ——
pad by V= Ve
(TyHKTHpHAs JIHHHA) H y==—In li'._yxxi"_l

(cnaomHas JNHHASA),

dx r 1 ,a+r
o =—smatopin| =

X

223.01.

Kak # B 221.01 umeem

ln!a—-xt—rl ==Arcsch‘—;c-l = Arsh( —‘H ==%—ln

=

dx | 3 3 a-r
223.03. Swa—m—m-}-ﬂlﬂ,—;—l.

[222.05



232.01]

223.05.

224.01,

224.03.

224.05.

225.01.

225.03.

226.01.

226.03.

230.01,

230.03.

230.05.

231.01,

231.03.

231.9.

232.01.

MHTETPANB, CONEPWAWME r= (x*-+a?)'h

LR W S - R [.214
S xrs 2a%x%r®  6a%r® 2a° 2a’ x |
dx _1(r r
¥r a*\x 3x°
C NG P
xrr at r-I x 3
dx 1 £ 3 3
;c?s=zs(—3?+7+?"s—x=)-
B 222 u 224 nosoXuM
x!
2=
rz'
TOoraa
___adz
Ta—ayr
dx r 3 r a+r
W"—4a=x4+8a4x= Sa‘l ,
dx B 15 a+r
= — e tas— |-
dx _ 1 _L+3’:_£‘_
r o at x ' 3% 558)°
b —L(—21-% L
Xt @ r 3¢ 5%
Srdx—- 2—,—2ln|x+r[
Kak u 8B 200,01, umeem
In| 27| = Aresch £ = Arsh & = L1n | £,
Sr’dx —;- xr -{———axr+-—a In|x—+r).
1
4 = — X
Sr dx=¢ xr® -|~24axr +16axr+16a In|x+r)
rl
erd. =
,8
er dx=—5-
2P+
xrPtidy = .
S p 43

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.

AJITEBPAHYECKHE ®YHKIIHH

28 g X5 atxrt gt o’
S:crdx_—e——24 T 16lnlx—{—r].
3 _r5oat
era’ =g—3 .
r’l a2r5
S dx=—p-.

r2P+5 atr2P+3

2+5 2p+3°

Sx‘r dx=fz— azx'3+a wdE ln[x—l—rl
6 8 16 16

Kak u B 200.01, umeem

In l xtr =Arsh X = Arcschi=
a aQ X

[ roet s

r+x'

r—x

In

2

apr gy X0 @t aer
X’” dx=-g—=5 t 5 +128“’”+

+I§§a lnlx+r[.

2a’r5 ar?
S 5 1§ »*
2?7 | art
§wrtan=g—230+ 5.
LS g P2P+1 2a2riP+8 i, +3
S *=%F7 p¥5 " 9pFs

f}d—x=r—aln!a+r| (Cm. 3ameuanue B 221.01,)

rPdx__r* n " la+r
S =5+ar—a In |-

X
S'sxdx='51+£'—s+a4r a ln!a+' .
'S‘ﬂxdx::?z_{_a?: ‘%‘rj-l—a“r 2’ In a+r .

rdx
S__.__+1n[x+r| (Cm. sameuanne B 200.01.)

ridx - r 3 3 2
S T =5t +galn|x+tr].

rde ", 5 4 16 , 15 ,
S ao=— AT —|-§a xr—|——8—a Inlx4r|.

[232.03



260.03]

243.01,

243.03.

243.05,

244.01.

244.03,

244.05,

245.01,

245.03.

246.01,

246.03.

247.01,

248,01,

260.01.

MHTETPAJIH, COLEPWAUIME r=(x"-}-a*)'h 53

%: -frx—z'—Q_a n GT-H . (Cm. sameuanne 8 221,01,)
rfdx __r 3 3 a-tr
§5=—gatgr—genn|].

ridx .5 4,5 , 5 a+r|
S =—satgrtgar—sea In|— |
rdx ___r

@ 3ai

rdx r r C

= =-_—-3?_7+1n|x+r|. (Cm. 3ameuanue B 200.01.)
ridx art 24
Sx‘ =_§;_.__+ +2a Injx+r].
rdx___r___ r In atr

P v 8a=x="“8a' I I

rtdx re 3 a-tr
i tsa—a | L
rdx ' i__i)

X8 5a2x* \ 322 x2)°

rdx r
S %8~ baxt

rdx r r r 1 atr
va —_37—24a=x4+'16a'x=_16aﬁl"| % l

8
150t ) *

UuTerpanw, conepxauue s=(x*—a")fe

rdx r 1 4
S P e (—-F-I_ 5afx?

=ln]x+s],

[x*>a’](cM. pucynok Ha cTp. 54).
3aMeTHM, 4TO lx+sl-——l (%)= Archl%l.

X

Jansg noJoXHTeJbHBHIX 3HAUEHHU x HAfo 6paTh MOJOXHTEJbHOE

x
SHayeHue Archl;—l, LI OTpHILATe/bHLIX — OTPHIATEJNbHOE. § HaA0
BCErJa CYHTATb MOJIOXKUTEJIbHLIM,



54

260.05.

260.07.

260.09.

260.11,

260.13.

260.15.

261.01.

261.05.

261.9.

262.01.

ANTEBPAHYECKHE OYHKIHHU [260.05
dx 1 [x _l_ic:
Eoat|ls IS
dx 1 [x 2%, 1 £
7=—7ﬂ?—§?+3?]
d_1fx_ 3¢, 32 14
$ at|ls 3T 5 7 s7|°
4

dx 1 [x 4 x*, 6 &8 £, 1x
W= [— gy —7+§‘9] .

ST g | s T T @ 7TF S 75 >
[
/!
/
7
-
- '

-

_Zt

1
Puc. 260.01. Tpadukn HKUHH Y= ———
pad by V=
(nynkrupnas Jamuua) u y=In|x+ ¥V @—1|
(Ccn/iomHAA JIKHHUS).

ST3eTEEs T T et e
6 xll l xl!]

de 1 [x 5 x* 10x 10x7 ., 5x 1 x"
[o=m[f—35+35—75+5 515
de 1 [x 6 x*  15x 20x | 15x°

TS T3S

Wurerpanst 260.03 — 260.15 HaxomsT noCpesCTBOM MOACTAHOBKH:

" x2 —adz
2 =—— T0r13 dx=————s—/;.
x2—g (22—1)
LR 261.03, g"‘:j‘z_%.
xdx 1 xdx 1
e 261.07. Ss, =

—@=nee

x*dx

=~ﬁ2§+%f1n,x+s[ . (Cm, 3ameuanue B 260.01.)

|
;
4=
)



264.11]

262.03.

262.05.

262.07.

262.09.

262.11,

262.13.

262.15.

263.01,

263.03.

263.05.

263.9.

264.01.

264.03.

264.05.

264.07.

264.09.

264.11.

HHTECPAJIN, COLEPKAWME s=(x’—a’)'s

x2dx x

P =——lIn[x+s].
S‘x"‘dx____l_ic_’

s3 3a2 s®
[Za_ L1z 12

s T a*|3 st 5s|°

Pde 1 _l_ﬁf_zf_s+_l.£

9 a%|3s BT

Sx*dx_i 1x 3x, 34 12
a3 s* 5 75§ 9s|"

S’xzdx 1 [l ¥ 4% 6x 4 lx"]

37 BSs TTF T o T,

xdx__ 1 [1 x* 5% 10x 10x°
(S=m|3s—s5trr—gi+
5 xit 1 X1
1)

s? s
x*de 1 £
s s 3s?
S’ Lde 1 a?
SPHYTT O (2p—3)sPTE (2p—-1)s?P-1

xdx %% 3 3 .
S——T+§axs+§a In|x+s

(Cm. sameuanue B 2690.01.)

xfdx  xs a’x , 3
57?=7“T+7fmu+”-
xidx x 1 x®

Ss, =—Z—=5+In|x+s|
*dx 1%

S s = batst

85
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264.13.

264.15.

265.01.

265.03.

2656.05.

265.07.

2656.9.

266.01.

266.03.

266.05.

266.07.

266.09.

266.11.

266.13.

266,15,

267.01.

267.03.

267.05.

AJATEBPAMYECKHE ®YHKIHH
wde 1712 3x , 3x 10
s T a3 |5 s 7 s 9s  11st°

#_4x 60 4an, 18
s 75 95 I11sT 358"

s® 3
pax ot o
s s 3s®

xdx 1 2q? at
Ssm'“ (@p—5)stP 5~ (2p—3)sP 3 (Ip—I)sP 1°*
x%dx x% 5
S— - +—271a x s+16a xs—{—lea In|x+s].
(Cm, sameuanune B 260.01.)

x%dx x5 , 5a%' 15a% 15 at
S =gt S —g Sty etlots)

x%dx ¥ 10a%® , 5 a'x
(5 =g =5 +ratgainletsl
x%dx 3x° 7 a** a%x
S s —55_5_+3 35—55+lnlx+s|
x"dx____l__x_7
s  7a%s’
x%dx 1 _l_x7 i:ﬂ
Ss" a* |75 9%
wix _ 118 2 1
s T a8 |78 98 TSt
dx 11X 3 x 3x“__1_:_c_‘_'
Ss's =F|7F oS T 135
’dx_l 7 3 2 8 ~‘3_ 4,3 [
SS —-7s—|—-5—as+3as+as
7
Sx:ix =-—1—s‘+ + 3ats—
s 5
7 4 6
x‘dx — 1 s’+3a's—§a— a

[264.13



282.03] HHTETPAJIH, CONEPKAIUHE §=(x'—a?®)'le 57

267.07. S"’d" —ga 3 A

s* s R
x'dx 1 3a?
4479 Ss"""'"‘ T @p—N)sFTT (@p—5)sP s
3al aﬁ
T @p—3)sF ¢t (Zp—1)siP 1
281.01 dy S Bl L | B o L ares f—l [x*>a’]
e xs xVi—a: @ X a a :
281.03. SE)—:=———],— — —I—,arccosl —a-‘.
XS ass a X
t Yz
. A— |
J !
s 17
3
I } { +
—~~~;€ “l/ /4 { Z z J
I
\\ E i
\‘ i 17 !
|
1 i
Vi \
)i +-2 1
Puc. 281.01. T'paduxu dyHruuit y=; (nyHKTHP-
x V=1

Has JIHHHA) H y==arccos

1
r (cnJlowIHas JIHHHA).

281.05. S%ﬁ an 3aasa+aas+al‘saf“°s|%"

281,07, ;i_s;:_ =_§a_12§_|_3;433_al%_._1_ arccosl xl
281.00. (%% =—771‘@+5%—3;—w+¢7%3+31‘°“°°°5l%|‘
as2.01, (& -2

282.08. (g% ——n(2+2).

x%s% at



58

282.05.

282.07.

282.09.

283.01.

283.03.

283.05.

284.01.

284.03.

284.05.

290.01,

290.03.

299.05.

291.01.

291.9.

292.01,

202.03.

ANTEBPAMYECKHE QYHKUHH {282.05
L-h(eE-2).
S —— (24 E-E5).
S =m 3+ te—Tm)-
dx

% 2a’xz + 5 2a" arccos l x I

(Cm. 3ameuanne k 281.01,)

a 13 _ 3 . a

XSt Oatxts  da%s 248 0C08 I x I .
dx 1 5 a
¥'s T 2a%x%s'” 6a's’ + 3g%5 T g7 ATCC0S l x l .

s _1(s ¢
¥s  at\x 3x)°

dx 1 /x 25 s°

m=—w (5

dx 1 2 3,3 s

= (=Bt T+i—m).

Hurerpant 282 u 284 HAXOAAT NMOCPECTBOM MOACTAHOBKH:

x —adz
z’=s—,—; Toraa dx=

(22— l)s/z °

S =52-s——1r|[x+s]. (Cm. 3ameuanne x 260.01.)
S =% ‘—%a’xs—{—%a‘lnlx—}-s!.

S =% xs —%a xs’-}-i%a‘xs-—f—ﬁa’ In|x+s|.
S =f§, 291.03. st’dx=5;—.
st”’“dx:%t—%.

Sx’sdx—-T—}-ags z g Inlx+s].
(Cm. 3ameuanne x 260, 01 )

g a3xs?
S sdx= 6+24_

a'xs

16 ‘*‘16“"""‘3l



304.01] HHTECPAJIH, COREPKAUWHME S=(x*—a®)'h 59

st a¥ 3.8 4. S, aist
293.01, Sx’sdx =342 203.08. st dr="5425
szp+s azszp+:
2p+5+ 2p+3°
20401, (atsde =571 5L 08 _Snjaps)
(Cm. 3ameuanne k 260.01,)

293.9. S X3P gy =

a s, X't alxs®  alxs® 3 3
294.03. Sx sdx-—-@--,-——16 + 55 g @ XS +T2—8a Injx4s].

2a%s5 | als®
295.01, Sx sdx _—+ AR AN
2.7 q
295.03. Sx‘s’dx S R g B
s2P+? . %P +5 i+
2p+7 2p+5 2p+3°

301.01. Si"—"=s—aarccos|ﬁ|.
X X

295.9. S X3Py =

3
301.03. Ss.dx= —a’s+a'arccos|%|.

2
x 3
301.05. Sssgx=%——a—z;—’-+a‘s—a‘ arccos ‘%l
301.07. S—ijEf:s;——z—ss:—!—a‘—;-——a s-+-a’ arccos' l
302.01. szj‘ ——%flInfx+4sl. (Cw savevanme x 260.01.)
302,03, (T¥=—Z4Zus—3ain|xtsl.
302.05. gi;i=—f}+%xs*—§a=xs+ a*ln|x +s|.
sdx s 1 a
303.01. S‘—x,—=—§F+%HICCOS|—x'|.
303.03. S%:—%—,-{—%—%aarccosl%l.
s*d s 5 5 5
303.05. —x;f=-—%c—2+—6 s’———2~ a's+~2—a’ arccosl%l.

304.01. Ss—di= 5

x4 3acx®*



60

304.03.

304.05.

305.01.

305.03.

306.01,

306.03.

307.01.

308.01,

320.01,

320.03.

320.07.

320.09.

320.11,

320.13.

320.15,

AJTEBPAHYECKHE ®YHKUIHHU 1304.03

s*dx

_xr=—-—§x—,——+lnlx+s| (Cm. 3ameuanne k 260.01.)
sfdx  a%® | 2a%s
S7=-@+ -{—5-—5(1 In|x+4-s]|.
sdx s s 1 a
s x5 =_4—F+8a,x,+%-,arccos|—|.
s*dx s? 3 s 3 s
e mtTEmvatE arccos | 7.
sdx s® 1 2
S F = (atsm)-
Ss’dx_ st
x% ~ b5ax®

sdx s s s 1 a
S =6 T 2l T T6ate T s arccoslyl.
sdx s? 1 4 8
‘S‘ x®  Taix (—Jc_‘+5a”x’+15a“)‘
Huterpann, comepxaunue f=(a®— x?2

dx dx .
S\T == 5‘ m = al‘cSll‘l-zl— [x2<a!]'

Hano 6paTh nosoxutenbHbe 3HaueHHs ! U a.

dx 1 x dx 1 Tx 1 x
(=i, 320.05.s?=-5[ +§—3].
dx 1 [x 2 x* 1 %8
F=a[ft3mtsal-

g)_c_

X 4x 6% 4% 1 x°
m=m | r+sEtsEtTrtoh
dr 1 [x , 5x 1065 108 5 . 1 ft
= Eﬁ[T+3t=+5 t7 t"+_9"7+ﬁtT]'
dx 1 6 £ 154 , 2047

5 x 6 x x

7'?"::?1[ tzEtsEtT z?+97+"1t_+131'-’]°

Huterpanut 320.03—320.15 HaxoAAT NOCpPeACTBOM NOACTAHOBKHS
x? adz

Py { Torja dx=m .

2=



322.13] MHTETPAJIH, COLEPWAWME f = (a* — x*)'f2
s2101. [2f——¢ 32108, (=1,
xdx 1 xdx 1
321.05. S—tg-=3—t-5. 321.07. ST=5T,.
xdx 1
321.9, S T
v, 7
. 7
v
/e
V4
L-2
Puc. 320.01. T'paduxu dpyHxkuui y=]fl*l—;2
(NyHKTHpHAA JUHUA) H y=arcsinx (cmaownas
JIHHUSA).
xtdx xt | a o X
322.01, S S + 5 arcsin — .
2 2 3
322.03. Sxtfx= %——arcsin % " 322.05, xt—sdf= 3}&3% )
xdx 11 x® 1 x8
s22.07. (EF=2 [giﬁtgﬁ]
x2dx 1 [1x* 248 1 x?
22.00. [TF=G[gE+sEe)
2dx 1 [1x 3% 347 1 x°
st (SF=G g sr+7i o]

T
x2dx 1 1%, 48 6% 4% 1 x
2218, (55— [§F+'§ F+777+—9*—»+ﬁr] .



62 ANTEEPAMYECKHE ®YHKLHH [322.15

2206 (S¥=ii[FR+E5+TR e ptim ) -
323.01. Sx:dx=%--—a’t. 323,03, (Z&—¢1 2,
323.05. (Z&—_ 1.2
828 8, S f:ﬁ' = (2p——3]) =T 5 —T) AP
324,01, f‘%= — %——% a’xt —{-—g—a“ arcsin % .
324.03. f—:?—x=x—2t %{—%azarcsin-z-.
s24.05. X A arsin
207, (GE-L% smee. [EE_LIIxl2]
s, (S L[180 25,12
muin, (2oL (2435455440
]

t

2dx s 2a%¢° .
s25.01, [EE—_ L4 2L oy
325.08. (2% _Lyogy &
xSdx 2a at xdx 1 2 | at
325,05, S b 2L T 896,07, g-t—,—=—t--—§t7+3?.
xSdx 1 2q2 a*
269, | =gy mmgee =
] 3
326.01, Sf—?'—t= ——%f-—;‘- a".’c’t-—fr:-s a*xt +% a’ arcsin -g—.
xtdx ¥  5ax*, 15a% 15 x
326.03. S——t-,—— =— %3 T TE T % a* arcsin e

xde__ 2 10a* 5a% 5 , . x
326.05. —tr-——-2—“t,+—3-—t,——-§ -?,-—I——é-a arcsin — .



341.05]

326.07,

326.09.

326.13.

326.15.

327.01.

327.03.

327.05.

327.07.

827.9.

341.01.

841.03.

341.05,

VHTETPANH, CONEPXAWME f=:(a’—x%)' 63

dx  23x* T o’k | a'x X
7 —l_s._t-s—-—-— ro + -—al'CSlﬂ‘E.
2 Sdx
L& s26.11. (5=

;_c'sﬂc= % t’——3a2t-—§7at+ 3‘;:
EEE
-g == (2P—-7])t21’-7 +
+ (2P-3‘51:t"'_ (2p._3g;tzp—2+

a
+ (2p_1)t2p—l ®

de_(__dx _ __ 1,
xt " )xVa—x  a

[x<a’].

a-+t

X

3amertum, uTO

a+tl=—-LArsch

1 a+t
2a (a—t)'

—Li

1171, 14%°
711[777+W]-

&

Puc. 341.01.

Ipaduxn

1
xVi—x
(NyHKTHPHAA JUHHA) H

1+ V=2
X

byHKunh y =

=]

{cnyomHasn JHHUA),

Hano 6paTh mnoJoxuTenbHhie 3sHauenuss Arsch, Arch, a u &

dx 1 a--t
szs*-ze‘t"‘;a‘“ :
dr 1 L1 a—I-t‘
S,F*a—aztaJraTt‘zi'" rak




64 AJNTEBPAHYECKHE ®YHKUUH [341.07

t

4107, S}?ﬁ' 5a’t‘+3a“t'+a"t a7l" at'
d 1 ] 1 i 1 t
.09, {5 =t s gt a—w 0| 2

dx t

842.0‘. W=—E.

dx 1 t x
342.03. x"_t’=?(—7 +T)'

;;_1_(__+ +3t')

dx 1 3 &
84207, | 5G= ( L +3t,+5ﬁ)

842.05.

dx 1 t ,4x  6x* 4x X
842.09. FF=E'T’(_7+T+37?+5T+7{1‘)~

343.01. {4 =—pm—gnin|2E|. [cu. 841.01]
343.03, S%:-g‘z—,‘ﬁ-y%—%ln atd],
348.05. (| &f=— ot o o — o In | EY
344.01, x‘if=——( +3x,)
344.08. [Z=—L(—54%+55).
saa.05. [ Zr—— (L2454 5).
Hurerpanu 342 u 344 HaxomsiT NMOCPEACTBOM MOACTAHOBKHU:
z”=T:, Toraa dx:(-l—-‘:-_iz)T/"
345.01. g,ﬁt=—[m+§m+§i’—,m 2.

J:

dx 1 5 a4t
B4a.08. S‘;rt? = [4a’x‘t + g — 8a°t + 8a’ > n l



361.03) HHTETPANIL, COREPWAUME f=(a®— x®)'h

dx 28 Vi
346.01. Si“? = ( +2 +5v5)
dx 1 3¢ A
s6.00. (% =L (—2+% 200
xt , a x
350.01, St dx = o + ) arcsin rE

3850.03. 5‘ P dx = x_t’+ 5@ 2xt - —3*a" arcsm =
350.05. S t*dx = -6— -}—ﬁ atxt’ I+ T a‘xt + ﬁi a® arcsin %.

351.01. Sxtdx:——g. 351.03. jxt’dx:—t—;.
;2r+3

2p+1 — ———
351.9, S‘xt Pridy = %3
352.01 5)6 tdx= — + g + —
Ul 4 3 3 arcsm

a’xt® | a'xt

xt5
352.03. Ex’t’dx =—F + —-2—4——i— G I 6 arcsm =

s . ts azts S _ t1 azti
353.01. 5)6 tdx —3_T. 353-03. 5 t°dx = 7—T.
R (2P +5 _a2t2p+’
353.9. Sx t dx-——2p+5 T3
3 2,48
354.01. 5‘ x'tdx = ——36—65—-—%—% a;’ét—l- 16arcsm x

3 45 2,45
354.03. jx‘t’dx:-—%——al’g S a'xt+ o atarcsin £

5 __ 2% aF
855.01. gxtdx_- f it ob

( P 2 ot

LLE J P S Wil A

355.03. jxt dx g7 5
2P+ a2 BP+S  gifp+3

s42p+1 —_— —_—

361.01. %’—C-—zt—-aln E—j;—tl (Cm. 3ameuanne k 341.01,)
Pdx 2 3 a-t
361.03. | Z¥—% qat—amm|2H]

3 TI.B. Opaiir

65
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361.05.

361.07.

362.01.

362.03.

362.05.

363.01.

363.03.

363.05.

364.01.

364.03.

364.05.

365.01.

365.03.

366.01.

366.03.

367.01.

368.01.

ANTEBPAHYECKHE OYHKIHH 1361.05

Ha stoft C'rpamme t=(a*—x%'

tdx__ a a-|-i
S—-x—- —+ +at a*ln -—x——I

dx
%

5 gt

=L+ + S at—an[ 2],

tdx t x
—;,—=—-§-—afcsin'a‘.
- M —2a arcsm—
t‘dx_ P 5 3 15 g 15 x
S 5 _—T_Txt 3 xt—sa arcsin;—.
td i
5—xTx-— x’+2al |a+ I (Cm, 3ameuanne x 341.01.)
tdx #
S—xr*—w—""
Bde 8 5., 5 ., 5 5. latt
§F=—g—gtr—gettge ‘“lTl-
tdx Iad
» 3a2x?
Bdx A t
S?—:—W—{-—x--l—arcsin—:-.
5dx a*® | 2a%
S7=_W+ + + a* arcsin—
tdx att
Tt gt 5.
t*dx * 3 r 31 a4t
Fe—mtymtra—a S|
tdx P 1 2
=g (w )

#dx
I
tdx
B

tdx
=

t5
Bt

a-tt
x“ + 55 24a’x‘ + |6a“x’+ 16a‘ In ] l

ta

— 7 (F+sa-z—x=+@)-



380.005] HHTETPANH, COREPWAWMHKE X'h=(ax®-bx+-c)'h 67

HUuterpaasn or 6uHoMuanbHHXx aAudpbdepeHunanos,
bopmMyauw nmpuBenenud

870. S.x”‘ (@x®+ b)P dx =

_ 1 m+1, p S m, p=1 ]
TETE [x uP+npb \ x"uP-'dx| .

371. Sx”'(ax"—f—b)”dx:
_.___l__ —_—yBti, P+l m, p+1 ]
__bn(p-l-l)[ xXTTu +(m+ﬂ+np+l)Sx uPtidx| .

372. Sx"‘ (ax® - byP dx =
_.____l__ m+1, p+l___ m+n, p
Sl R [x u a(m+n+np+l)5x udx].

378. ‘S‘ x™(ax" 4 b)P dx =
— ! m—n+1 1_ _— B—n, p ]
Ta(mtnp+l) [x uP*i—(m n+1)be RuPdx| .

3pecy u=ax"+b u a,b,p,m,n moryr OuTb MOGHLIMII,
anmb Ow He ofpalaanch B Hy/Jb 3HAMEHATENH NPH moc/e-
JOBATEJbHOM NpHUMEeHeHUH (opMyni,

Huterpaan, comepxaunne XY= (ax*4bx-4c)'h

dx

380.001. S o

== In|2(@X)h +2ax+b] [a>>0],
a’

1 2ax +b a>0,
== al/‘ Ars (4ac-—-b2)‘/2 [4ac >b2] ]

~—pinl2ax+0]  [a3>0, b*=4as, 2ax+b>0],

=—Tllﬁ-ln|2ax+b[ [@>0, b*=4ac, 2ax-b<0],

= —— arcsin ——(2ax+b2 [ a0, b >dac,
(—a)' (b*—4ac)'

|2ax + b|<<(b®— 4ac)2|”
4ax -2b
380.003. (2%~ —y
_ dax+ a
380.005. (2% hao— X E (% +1a=)-

3‘



68 ANTEGPAMYECKHE GYHKIHY [380.009

4dax +2b
X(an)lz @2n—1) (4ac—-b’)X(m—l)‘2+
8a (n—1)
+ (2n—1) (4ac—b?) gx(m —1)fe*

1/2
380.011. g’%:’%_% )% [Cv. 380.001.]

380.009. S

380.013. S"-"—."=——2”’i“c—.
X2 (dac—b%) X2
xdx 1 b dx
380.019. Xen+ne (2n_l)ax(m-1)/z'-§?z xen+tnje’
x2dx x 3b ; 3b*—4ac dx
380.021. S‘;}TTF (%_W)Xn,z+T 22 [Cn. 380.001.]
dx 1 2(0)()‘/2
380.111. m:—-g/—zl + +b| [C>O]
= — v Ars —bx+2c C>O', s
' x| (4ac—b?)'® |[dac>b
I S m [e>0, b*=4ac, bx+2¢>0],
cl/z
=':.*l/'{ n bx+2c\ [¢>0, 6*= 4ac, bx+ 2¢<0],
__1 , bx+2c c<<0,
o S e aey [bz > 406} '
dx 1
380.119. SxX(Z""")/’_(2n—-l)cX(2"_‘)/2+
l
‘S‘ X(zn—-x)/z Sx(znﬂ)'z
dx X' b ( dx
380.‘21. xle 2——; '—-Ez: J.c}(_”;. [CM 380.1‘1.]
- 2ax+b n  dac—0 (0 dx
380201 | xuedx= x5 (25, [Cn. 380.001.]
( _ _ (an+b)x(2n+l)/z
380.209. SX”H rax = CED A
(dac—b?) (2n -+ 1) _
+ 8a(n—+1) SX(M itdx.
880.211. S wXiods = S0 b D) x|
3a 8a?

b (4ac—b=)
16(12 \S‘X’ ' [CM- 380.001.]



387] MHTETPAML, COMEPWAWMUE X'k = (ax® - bx 4 c)'h 69

380.219. SxX(m“)’zdx:(ﬁ;,;;%;__bS’X(znarn/zdx'
380.311. S'X”zd"=xuz+% - SxX‘

(Cw. 380.001 u 380.111.]
380.319. SX(MZ'”’""=X‘2:’:;” + 4 [ xen-nsar e i)
ss0ga, (Ko0_ X7, (de b0 dr

[Cw. 380.001 u 380.111,]
383.1, Sx(ax’ ‘rbx)’ "= be (ax®4 bx)'e,
383.2. SW-?;T)‘ﬁ = arcsin Jf-:—a.
383.3. S(?&%ﬁvf: — (2ax —x*)'2 4~ g arcsin (’%’) .

383.4. S (2(2)6——.’6’) x’)l/z -+ %2— arcsin ).C_E_E .

384.1. S_ﬂ—-. -2

x(x" +a?)'? na

x 2

a+(xn+az)l/2|

dx 2
384.2. S m=ﬁa arccos

x'2dx 2 x \3/2
384.3. S m —§' arcsin (—3) ©
dx
387. —_—
(ax*+b) fo=+g
x Y ag—>bf
. _xyag—or b
G Vag-bf T Y Viete [2g> 571,

b Vittg+xVbf—ag
Vo Vietg—xVbf—ag

[6f > ag].

T V“—"bf_ag




400.01,
400.02.

400.03.
400.04.
400.05.
400.06.
400.07.
400.08.
400.09.
400.10.
400.11.
400.12,

400.13.
400.14.
400.15.
400.16.

401.01,
401.02.
401.03.
401.04.

11

TPUTOHOMETPUYECKHE $YHKLHWH
sinfA4-cos* A=1,
sin A =Vt—c?>—s_’7.
cos A=) T—sin’ A,
tg A=sinAjcos A.
ctg A=cos Afsin A=1[ig A,
sec A=1/cos A,
csc A=1]sin A,
sin (— A) =—sin 4,
cos (—A)=cos A,
tg (—A)=—1g A,
sec’A—tg* A=1.
sec A=V 1F1tg*A.
tg A=VsectA—1.
esc’A—ctg?A=1,
csc A=V1+ctg® A.
ctgA=VcscF A1,

3aMeTduM, uro AAs NeHCTBUTENBHEIX SHayeHMA A SHAK BHIIEyKa-
SaHHHIX pajJUKaJOB B8aBHCUT OT TOro, B KaKOHX UerBepTH HaXOmHUTCA
yroa A.

sin (A} B) = sin A cos B~} cos A sin B.
sin (A— B) = sin A cos B—cos Asin B.
cos (A-}- B) =cos A cos B —sin Asin B.
¢os (A— B) =cos A cos B+ sin Asin B,



402.06]

401.05,
401.06.
401.07,

401.08,
401.09,
401.10,

401,11,

401.12,
401.138.
401.14,

401.15,
401.2,

402.01,

402.02,

402.03.

402,04,

402.05.

402.06.

@OPMYIIH (!
2 sin Acos B=sin(A4- 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-4-sinB=2 sinA;‘Bcosf‘—;—B.
sinA—sin B=2 smA2 cosA;'B

cos A+ cos B=2 cosA-;Bcos—g—E.
cos A— cos B=2 sin + sin _QA.

sin® A—sin* B=sin (A —l— B) sin(A— B).

cos® A— cos? B=sin (A4 B) sin (B— A).

sin® B = cos (A 4 B) cos (A— B) = cos* B—
1

sin® Acos2A*

cos? A— sin* 4.
sec? AJ-csc® A=sec? Acsc* A=

pcos A+gsin A=rsin(A-+9),

rae
r=Vp ¢, sinb=p[r, cosb=gq|r
nam
pcosAt-gsin A=r cos{(A—q),
rae

2 2 3
p*+¢*, cos@=p|r, singp=gq|r.
3aMeTHM, 4YTO p H ¢ MOTyT GHITh NOJOXKUTENLHHMH H OTPHHA-
TeJbHBIMU.

sin (A B-}- C) =sin A cos B cos C+- cos A sin Bcos C-}-
-+ €os A cos B sin C— sin A sin B sin C.
cos (A + B+ C) =cos A cos Bcos C—sin A sin B cos C—
—sin A cos Bsin C— cos A sin BsinC,
4 sin A sin Bsin C=sin (A4} B—C)+ sin (B4 C— A)+
-+ sin (C+A—B)——sin(A+B+C),
4 sin A cos B cos C=sin (A + B— C)—sin (B4 C— A)+
+sin (C+ A—B)+sin (A4 B+ C).
4 sin A sin Bcos C=—c¢s(A+ B—C)+ cos (B4 C—A) +
+ cos (C+ A— B)—cos (A+ B4 C).
4 cos Acos Bcos C=cos(A+ B—C)-cos(B-++C—A)+
+cos (C+ A— B)+cos (A4 B+ C).



72 TPUTOHOMETPHYECKHE OYHKIHK [403.02

2 tgA
1412 A°

403.03. sin3A=3sin A—4 sin® A.

403,02, sin2A=2sin Acos A=

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

403.05. sin3A=25 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=17 sin A—>56 sin® A} 112 sin® A— 64 sin’ A,

403.10, [dns uenoro noJOWHTENBHOTO YETHOTO 72

n
sin nA=(--1)_5+l cos A [2"“ sin"®=? A-—(-’l%?iz"-* sin""* A
+ (-——-—-———n-3)2,(n—4) 2"-% sin"~* A—

_.(ﬂ,—-“) (n'a—"s) (n—G) 2""7sinn-7 A —,— . -] )

psa obpeiBaercs, Korpa kosbduuuent obpauiaercs B HyJb,

403.11. Ipyro#t paxn:

2_22) __22) (nz_42)

sinnA=ncos A [sin A—(—"—s-!— sin® A + (o =

—(n2_22) (n2_42) (nz___ﬁz)
7!

sin® A—

sin” A}~ ]
[7 uetnoe u > 0].

403.12. [daa Heyersoro uemoro n>1
n—1

sin nA = (—1) 2 [2"" sin"A—% 2"=35in""* A}

+n (n21“3) Qn=5 gipn—* A____ﬂ (n—":?' (n—5) Qn-17ginn=8 A +
+I’l(ﬂ,—-—5) (n4_"'6) (n_7) 2’1—9 sinn—S A . .] ,

psn obphiBaeTcd, kKorma koddduuuedt obpa.ilaercst B HYJb,

403.13. [pyro# pan:
n(n?—1%

sinnA=nsin A———g sin® A
2__12)(n2__ 132
+ DR s a—

[n weueTnoe n > 0).



404.24]

403.22,

408.23.
403.24,
403.25.
403.26.
403.27,

408.3.

403.4.

404.12.
404.13.
404.14.
404.15.
404.16.
404.17.
404.22.

404.23.

404.24.

POPMYJIH

c0s2A=cos* A—sinA=2cos’A—1=1-2sin* 4 =

_1—tg A ctgA—tg A
TIt2 AT clgAftga”

cos 3A =4 cos’ A—3 cos A.

cos4A =8 cos* A—8 cos* A+ 1,

cos 5bA =16 cos®* A—20 cos® A+ 5 cos A.

c0s 64 =32 cos® A— 48 cos* A+ 18 cos* A—1,

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

cos nA =2"""cos" A—Tn,- 2"=%cos"* A+

73

+" (n—3) Qn=5 cogh=4 A__ n(n—4) (n—>5) 2"=7cos "= AL

2! 3!
+n (n—>5) (IZI—G) (n—17) 2n=9 0o~ A .. .

dopmyna obpuisaercst, Korpa kosdduunent obpaitaercs B Hyab

(n uenoe u > 2).

. A 1 A 1 N
sin 5 = 1/-2-(1 — cos A). 408.5. cos5 = l/7 (14 cos 4).

sin®* A= %(—— cos 2A 1),
sin’ A= %(-—-sin 3A - 3sin A).

sin* A = 1 (cos 4A— 4 cos 2A+%).

| = oo

sin® A = i (sin 5A—5 sin 34 4- 10 sin A).

= o

sin°A=—(—cos6A+6cos4A—15c052A—|— %))

32

sin’ A= g (—sin TA+ 7 sin 5A— 21 sin 34 35 sin A).

cos’ A = —;— (cos 2A 1),
cos’ A= %(cos 3A -+ 3 cos A).
cos* A =% (cos 4A4-4cos2A+ %)



74 TPHIOHOMETPHYECKHE OYHKUHH [404.25

404,25, cos"A= '1!6 (cos 545 cos 3A+4- 10 cos A).

404.26, cos* A= (cos 6446 cos 44+ 15 cos 2A+?29).

404.27.  cos’ A= g; (cos TA+ T cos 5A4- 21 cos 34 4- 35 cos A),
(Ouesuano, 404 MOXXHO NPOAOJIKHTL, HCNIOJB3Ysl GHHOMHAJNBLHNE KO3(-
(HIHEHTHL.)

tgA4-tgB __ ctgAdcigB

I—tgAtgB ™~ cigAcigB—I1*

tgA—tgB ctgB—cigA

14+tgAtgB ™ ctgActgB+1°

ctgActgB—1 _1—tgAtgB

ctgAdctgB ~ tgA+-tgB

cigActgB-+1 _ 14+tgAtgB
ctgB—ctgA = tgA—tgB °*

405.01, tg(A+B)=

405.02. . tg(A—B)=

405.03. ctg(A+B)=

405.04. ctg(A—B)=

405.05. tgA+th=m———%B—;. 405.06. tgA_th=::)ns(A__Ac%fE)'
405.07, ctg A-ctg B= % .

405.08. cigA—ctgB="00B—4)

405.09. tg A+ctgB= zf,z—f-sﬁ? .

406.10. cig A—tg B=UED)

406.02. 1tg 2A= 12_tgtng = cthftﬁ_A;l =g A-2—-tgA :

1406.03. tg 34 =§‘§f—;fg%%,4.

106.04. tg4a= LT

106.12. cg2a="5] . 3

406.13. cg3a=SE =30,

ctg A—6ctg® A1

406.14. c@A=— T g g -




408.02]

SOPMYIH

1—cos A

A 1—cosA sin A
406.2, tg3 ==

=~ TtcosAd

l4-cos A°

woa, cgh o A ks /TG

2  I—cosA~ “sind

407. sin 0° =0
3—1
Sinl5° =5|n£=V —
127 92y3
o _unf_ V55—l
sin 18 _sinl—ﬁ_ 1
: 0 o win 1
sin 30 =sing =
sin 36° =sm£___V5—l_f5
5 22
sin 45° =sin 1‘-=_1__
4 VQ
: ° ; 3n_V—-5+1
slﬂ54 =S]|‘|E__ 4
o __ ﬂ__V—3
sin 60 —-sin-:—s-_-—-2
sin72° —sin 28 VE+VE
5 22
: . 5 V341
sin 75° = sin — = e
12 2y
sin 90° =sin%=1
g o__ 2“_1/-3
sin 120° = si S R
o__ 23‘;__ 1
cos 120 =08 =-—15,

sin 180°=sinxw =0,

cos 180° =cosm=—1,

= cos 90°,

== cos 75°,

= cos 72°,

== CO0S 60°.

= cos 30°,

= cos 18°,

= cos 15°,

= cos 0°,

sin 240° = sin 3
cos 240° = cosilE —
sin 270° = sin 5 =— 1,

co0s 270° = cos o 0.

408.01. sinx=2li(e"‘—e""), raei=-1 —I1.

B
2

15

3ameruM, uTO B BJEKTPOTEXHMYECKOll JuTepaType BMeCTo i 4acTo

ynorpebnsiercs j.

408.02. cosx = g(e +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.

TPUTOHOMETPHYECKHE ®YHKUHH [408.03

L fel* _pix L fe% ]
g4 =—‘(m)=—’(ﬂm)'
¢* =cosx-isinx. (Popryra Siisepa.)

e*+* = % (cos x - sin x).

a**i* = g% [cos (x In @) +isin (x In a)].
inx _ cos nx -+ i sin nx.
(Popmysa Myaspa.)

(cos x+isinx)" =e

(cos x -+ i sin x)~" = cos nx— i sin nx.
(cos x+isinx)™? =cos x—isinx,

sin (ix) = ish x,

cos (ix) =ch x.

tg(ix) =ithx,

ctg (ix) =—icthx,

sec (ix)=sech x,

csc (ix)=-—1icschx,

sin(x 4+ iy)=sinxchy 4 icosxshy,
cos(x + iy)=cosxchy F isinxshy.

sin 2x 4- i sh 2y
cos2x+4ch 2y *

sin 2x F ish 2y
ch 2y—cos 2x °

tg (x+iy)=

ctg (x £ iy)=

ce'* = cel **2F rpe k—uenoe uucno waM Hyab,
= ¢ (cos x - i sin x).

1=+ —cos 0+ isin0.
3ameruM, 4TO
cos 2kn = cos 2n=cos 0 =1,

—1 ="t CREN ™ — o5 4 fsin .
3ameTHM, YTO
In(—1)=(2k + 1) ni.

1 =e®nil2 | DTa BeiuMuMHA MOKET NPHHIATH MBa Pa3NHYHHIX
3HaueHHs B 3aBHCHMOCTH OT TOTO, 4YeTHO WJH HEYeTHO K.
ATHMu 3HaveHHAMH OYAYT COOTBETCTBEHHO
e =cosO0+isin0=1, eV —cosntisinm=—]1,
rae r— ueioe YHCJIO WM HYJb,
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409.05. V—l:e“'“”‘”’. DTOT KBaApaTHLIR KOPEeHb WMeeT J1Ba
3HAYEHHd B 3aBHCHUMOCTH OT TOTO, UETHO WM He4yeTHO T}
9TH 3HAauYeHHS COOTBCTCTBEHHO

cos )2 - isinn/2 =i, cos3m[2+isin3n[2=—i.
409.06. f/T:ez‘f"f". 10T KOpenb MMEeT TPH Pa3/HUHBIX 3HAUGHIA:

e’ =cos0-+isin0=1,

glermramis) i — cos 2 +-isin L —]— V =0
3 3 2 !
. 4 . 4 1 V
(2rm+470,8) § — fulidd in o = il —?
e cos 3 ~+ isin 3= 3 o,

409.07. f/T: e®knis 10T KOpPEHb HMEET YeThipe Pa3/HyYHKX 3Haye-
HUST:
e* ™ ==cos 0 +isin0=1,
etera+ania) i — cos w2 + i sin w2 =,
erntani)i—cosm+isinn=—1,
err+enia) i — cos 3n/2 -}- i sin 32 = —i.
(Cm. 409.04 u 05.)

409.08. Vi=-eGstnmis (nonyuaetca u3 409.05 npu r=2s), Sror
KOpeHb MMeeT 1Ba 3HaueHHs

emilé — cos - —l—tsm (s uetHO),

V 2 V 2
e“""‘—cos +zsm <V2 ) (s HeueTHO).

== ; 2knt 2k
/1 = etkmiin — cos == in
409.09. /1= ekmiin = cos -+ isin—

NPHHHMAET 72 Pa3JIHYHBIX 3HAUYEHHI, COOTBETCTBYIOLHUX Pa3JIHY-
HBIM 3HauenusiMm k. YpaBnewue ©"=1 wumeer 2 pa3an4HbIX
KopHeh:

w,=c0s0+isin0=1, (U—COS—+lSI 2”

m—cos?( )—{—tsm2( )...,mk=cosk—~-{—isink2—:,

®,_ ——cos(n—-l) -{—zsm (n——l)——

3aMeTHmM, 4TO COTJIaCHO 408.07
i —_ 3 — J—_—
0, =0}, 0y =3}, 0, = 0f ®, =0,
409.10. Bce n kopHe#t n-H cTenewu u3 Kakoro-in6o 4YHCIA MOTYT

ObiTh noJsyueubl M3 JIOGOTO KOPHS yMHOMEHHEM ISTOrO KOPHS
Ha n KOpHell M3 eAMHHULI, KOTOpPble ykasaun B 409.09.
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410,

410.01.
410.02.

410.03.
410.04.

410.05.

410.06.

410.07.

410.08.
410.09.

410.10.

410.11.

TPHTOHOMETPHYECKHE &YHKUMH {410

dopMynW AnA MAOCKOTrO Ttpeyroabuuka, Ilycrb
a, b u c—cTopond, nporuBoaexauiue yraaM A, B u C,

a*=b*+ ¢*—2bc cos A,

a b __¢
sinA ™~ sinB  sinC °

a=Hcos C+ ccos B.
A+ B+ C=mn paanatnos = 180°,

sm—-— ]/(p_b)(p , TAe p=—;~(a+b+c).

A V@w—m
s g be

A

3

— @=b (=2

t v
g pw—w

— a.—
i =i g
Yrobu HaliTh ¢ mo @, b u C upn nomown Tabauy norapud-
MOB TPHTOHOMETPHYECKHX (YHKUUH, M0J0KHM

th——a+btg 5 Toraa ¢=(a—0) cosg-secO

2
I'Inomanb TPeyroJbHHKA
LabsinC= Vp(p—a) (p—b) (p— o) =% SBsinC

Ecmt C=90° 710 ¢*=a’-4b%, Yto6n natitn c=Va®+ b
npH noMouty Tabauu JorapudmoB, NOJMOKHM tg0=%, TOI'la

c=asech.
3ro OKashniBaercs InoJie3HbiM B pasHbIX c.nyqaﬂx.

410.12 B niockoM TpeyroJbHHKe

c!
1na=lnb—(% cosA+%,—c052A+...
ces b,,cosnA-i— ) [c<<b],
b
=lnc——(? cosA+§Fcos2A+...

...—l—fc—:cosnA—l—...) [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.

PRI 75
Panu
sin x=x—’;—’,+§i—;c—7’;-|-.-» [ < oo].
cosx=l—;i!+§—l—g—°|+--o [%* < o]
tg x—_-x_;_’f;_..F%x‘—l—g%x’-{-gg—%x'—l-...
.”_{_.2’"_(2;;‘;[1_)13,,)‘.,,-,_'_.” [x'<%'] .
[Cm. 45].

=3I B M @B

22"3" _
e E T [« < =],
[Cu. 45.]
£ 5 61 277
secx=1+_2_+§zxa+7_20xs+mx,+“.
E 2" . g
"'+_—(2n)!+"' [x <T]'
[Cm. 45].
- d 7 31 s 127 o
€5¢ % = — 5 + 55 %' =10 £+ gmrgog £+ -
2 (271 —1) S \ ,
o0 e _(Qn)l an +u-o [x <n].
[Cm. 45].
Si"(9+x)=sin0—{—xcosﬂ—xzs;:e_.
x*cos® , xsin®
— 3t +---
°05(0+x)=cosﬁ—xsin0——"_’_2°‘;_so+
x¥sin®  x*cos@
+—-—3_I—+T-—|Ql
% i 5 in 7
Tsinah TSR SR L
[0<x<m].

4 .
IMoctosinnaa ¢ =E€ (sin x4 51“33x+ Sin55x +

+Sin77x+ o-o) [0<x>ﬂ].
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4c ax , 1 . 3nx , 1 ., Baux
416.03. c =;<Siﬂ7+'§ Slﬂ‘—a—+-§ smT +
1 . Tax
+~7—sm—a—+...) [0<x<a].
416.04 T _c053x+cos5x__cos7x+ -—11—<x<-:£—]
U4, T-—— 0S X 3 5 7 veos ) 5 .
416.05. Ilocrodunas c¢= 4—; (cos x— C0;3x+ COZE)x—CO?“ + .. )

4c nx 1 3nx 1 Snx 1 Tnx
416.06. £=-R(COS E——FCOST-FECOS——?COS‘I—"'— .--)
a a
116,07, x=2 (sinx— T2 TI_TY ) [ma<x<al.
416.08. x—n—2 (smx_'_sin22x+sin33x+sir:l4x+ “.)
[0 < x<<2n].
116,00 x="(sma— WISy )

T 4 cos3x , cosbx , cos7x
416.10. x=——2———g(cosx—|- R S T

[0<x<n]
> 2 3 4
416.11, xz=J_13__4(cosx_cozzv_l_co;zx_coizx_*_ )
[—n<x<q]
P 8 cos3x , cosby
416.12. x=-4——r—t-<cosx-——3,—+_.5,
cos 7x 7 on
— +"’) [-——5<x<—2-J,
416,13, x*—n’x=
o i0oine 02y lte_gntn )

[—r<<x<<m]



419.1]

416.14.

416.15.

416.16.

416.17.

417.1,

417.2,

417.3.

417.4,

418,

419.1,

1—2acosf-Fa®

1—2acos 8 +a?

PAIH 81
'nx-—i i__cos?x_cost%x__cosﬁx__
SMX=2\27 T3 35 57

Tt T
[—‘?QXQ?] »

8 [sin2x 2 . 3 .
COSJC——,;{W'l-gg sm4x—|—5—35m6x+

sin2nx 4 . }

[0 <x<<a].

n
v T B @ ED

. 2sinam { sin x 2sin 2x , 3sin3x
sin ax =

T 12—a? 9242 +32_az T ese
raie a—He 1ejnoe 4yuclio [—'ﬂ< x<:1:].

cos ax =

2asinam [ 1 cos X cos 2x cos 3x
I {%?"‘ lz_az_‘Qz_az +32_a2_ . } ’

rle ¢— He LeJoe 4UCIIo, [—a<x<n].

1 1 . .
m:l-—l—m(aSlﬂQe—l—aleﬂSe—{"
+a*sindi+4...) [e* << 1].

1—a?

=1-+2(acosl+a*cos 204 a® cos 304 ...)
[a*<1].

1—acost

=14acos+ta®cos20}a’cos 364 ...
[e* < 1].

l—_QaScig——%—_?a—z=sin0—}—asin20—}—a’sir130—}-... [a® < 1],

In(1—2acos b4 a®)=
=—2 (acos@—}—%cos?ﬂ-{—-‘gcos 30+... ) [e* < 1],

=21n|a|—2(i°s—°+592%f—"+°gf73°+ ) [a*>1].

a

% _rxsinf | r*x%sin20 | r°x® sin 30
e** sin bx = T -+ o+ 37 + e,

rne r=Va* b, a=rcosh u b=rsind.
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419.2, e cosbx=1 +’xl‘:§’so+”x’§(;320 _;."x';c;s A

rae r ¥ 0 Te xe, yto u B 419.1,

nt+1 no
sln——2——asin—-2—
420.1. sina+sin2a+sin3a+...+sinna=-———-———a————.
sin —
2
cos n—2|-1 ctsin%E
420.2, cosa+cos2a+cos3a+...+cosna=———-—a—-———.
sin—2—

420.3.  sina+-sin(a-+ 6)+ sin(a+-28)+ ...
sin a+n__:!6 i n_b_
vooFsin{a+4 (n—1)6} = ( 26)8“2.

sin —:?—

420.4, €os 0. -} cos (a4 8) -+ cos (o + 26)+ ...
cos ( a+"—1 6) sin™

oo Fcos{a+(n—1)8} = 26 2

sin 5

421, Ecan sin b= xsin (04 a), TO
0+rn=xsina+éx’sin2a+%x'sin3a+ [x*<<1],

rae r—ueyoe YyHCJIO,
; 08 02 0!
422.1. sm0=0(1—n—,)(1——%—,) (1—3232)... [0° < o).
462 46 462
422.2, c050=(1—?) (1_.%7) (1_5_!_:1_2) [ﬂ'<oo],

Cm. raxxe 818.1—818.4.

Tpuronomerpnaeckue ¢ynxuun — Mponasonnsie

dsinx dcetgx s

427.1, 5 €OoS X, 427 4. — = eseix,
dcosx : dsecx

427.2. = sin X, 427.5. — o —secx tg x.
digx _ 2 descx

427.3. e = Sec X, 427.6. o = esc xclg x,
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TpuresoMmerpaueckne ¢pysxkuan — Materpas

INpr BWuYHCJEHHH ONpeaesIeHHWX HHTErpasioB 4actTo OhIBAaeT NoJe3HO CTPOMTHb
rpaduk noanHTerpaibHoil Qyukuud. HexoropHe KpHBHe, TakHe Kak rpadux
TaHreHca, HMEIOT TOUKH pa3puiBa. Boofute, WHTErpupoBaHue He AOJIKHO MpOuU3-
BOAMTbCA B npelesax, MexIy KOTOPhLIMH HMeeTcsl TOYKa pa3phiBa.

429, MMoacTanoBkM:
u du sin x cos x tgx x dx
— u du
(1)| sinx | cosxdx u Vi—u 71_;—.2:2- arcsinu ﬁ
— 1—a du
(2)| cosx | —sinxdx yi=a u _l_/-_lu_u’ arccos u ——'71——___—_11—_3
|t 2y d = 1 w | act .
3)] tgx sec* x dx Vita V1+u’ retgu TFat
V=1 1 o _du
(4) | secx | secxtgxdx — fr YV u®=T | arcsec u 7 Vﬁ
x {1 ,x 2u 1 —ut 2u 2du
()| tg 5 |gsec - dx TTat T e —& 2arctgu Tra

1
! 0XXHO 3aMeHHTb COOQTBETCTBEHHO HA T , ———, =
ctg x, seC X, CSC X MOWHO 3aMEHH B fgx® cosx’ smx®

[IpuMeuanue, a) S F (sin x) cos x dx, —Hcnoan3oBath (1);
b) S F (cos x) sin x dx, —ucnoab3osaTs (2);

c) S F (tg x) sec? x dx, —ucnoab3oBaThb (3).

W3 rtabauus cleayer BHOGpPaTh NOAXOAALLYIO TNOACTAHOBKY AJs
3aMeHH TPHUroHOMeTpuuecKHX (pyHKUHA anreGpawyeckumu u obparHo.
Tak, nanpuMep, eciu BcTpeuyaioTcsl ToabKo igx, sin’x, cos*x, cJae-
IyeT NpHMeHATb (3).
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430.10.

TPUIOHOMETPHYECKHE ®YHKIHH [430.10
Uuterpane, copepxaiiue sinx

Ssinxdx:-—-cosx.

430.101, S sin (@ -+ bx) dx =— % cos (@ + bx).

430.102. S‘ s, il = — g oy 2,
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:sinx—xcosx.

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

Sx"‘sinxdxr———-x”’cosx—{—mSx"‘“cosxdx.
[Cm. 440.]
in? xd _ X _sin2x__x sinxcosx
sin® x dx = 5 R
%5 __ %  xsin2x  cos 2x
xsin® xdx =7 3 g -
3 2
‘S‘x’sin’xdx=%—(f4————é) sin2x—fc—(f—23,
Sein? edee B (X 3 ginop— (3 __3
S‘x sin* xdx= 8 (4 8)sm2x (8 T cos 2x.
3
Ssin’ xa’x=c°?3 X __cos x.

i 3 .
yxsin’xdx=£ci;;ﬁ—$—g§§—%xcosxﬁ——z sin x.
(Buipaxas sin®x coraacio 404.13.)

3x sin2x |, sin4x
. 4 _ 3x__sin2x | sindx
Ssm xdx_8 3 -+ 35 -



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,

HHTEFPAJIBI, COAEPXALIME Sin x 85
S sin® x dx =_5°‘;5x = 5C2;3x_ co;é‘;x
S sin® x dx = ?’é 15 3‘“ 2x +3 sfi}24x"_5i1nggx .
fn e — ey T T s,

(Uuterpupys Boipawesus u3 404.)

sin x dx : x* x® %7
[ =sim=r—gG+5m—rm T

Ta6auny uuc/JeHNbX 3HaueHud 3ToH Qynkuuu cM. [22].

Ssi“;dx__w+S°°sxdx [Cw. 441.11]
sin x dx sinx cosx sinx dx Cu. 431.11
s ffm o

sinxdx sinx cosx , sinx cos x dx
§ o _—W“W"“E}‘_?S x—+ [Cw 4ar11]

sinxdx sin x S cos x dx
xm - (m_l)xm l+ _1 xmL e

sifxdx__ 1 5 cos 2x d (2x)
(oreds_ || —y (22, [Cy. 441.11.]

sin*xdx 3 (sinxdx sin 3x d (3x)
e o - N YA R IR
Ssmx;dx‘ Buipasutb sin” x cornacHo 404 u HHTErpupoBaTth
nouneHHo cormacdo 431.1 u 441.1.,

dx x

o cscxdx—ln'tg-é—l_-

=1 1-+cosx
- 2 7 l—cosx

=7»(x—-—) (M6 na-dyuxuus), [Cu, 641 u 603.6.]

=In|cscx—ctgx| =

Cum. pucyHox na ctp. 86.

xdx 31x? 127x°
Ssmx *+33 3|+3551+3771+359|+
(92 )
...+WB.’C2”+I+... [CM 45.]



86 TPHTOHOMETPHUYECKHE OYHKUIH f4s2.12

; xidx 3148 127x10
432.12. S‘sinx 2+43I+365!+387l+5568!+"'
2(2”' l——l) 2n+2
...+m3nx +.-. [CM 45.]
x"dx 1 m
432.19. . Paznoxnts —— cornacio 415.06, ymMHOXHTb Ha X

sin X sin x
H uuTerpupoBath [m > 0],

7

4

!
|
[
!
1
]
|

.~ 5 [ S SN

i
|
|
|
|
7 4
]
t
{
]
1
[
t
{
t
t
t

—— - - - ———

\
\
\
1
1
|
4

Vi-4
Puc. 432.10. Tpaduxu q)yﬂxuuﬁ y=csc x (NyHKTHPHas

JHHHA) B y=In ltg , (cnjlomHas JHHHSA).

432,20, S%=scsc’x dx=—clg x.

432.21, S ey =—xctgx+In|sinx|.

sin® x
az2.30, (g cosx ) %lnltg%l.
as2.31, (ZE—_ceer Lz [Cw. 432.11.]
432.40. gi%f—x=-—3—cs%sl,—xx——§- g x=—ctgx— Ct‘%’x.
432,41, S S’i‘ﬂ‘f’; == —;sc:ls,i—ﬁ si:ﬁ o x ctgx+ 5 2 In |sinx]|.

dx oS X 3 cosx x
492.50. Ssin‘x=—4sin‘x—§ sin’x+_8— In ltg—2 l'



434.05}

432.60.

432.90.

432.91,

433.0] .

433.02,

433.03,

433.04,

433.05.

433.06.

433.07,

433.08,

434.01,

434.02,

434.03.

434.04.

434.05.

HHTECPANH, COREPWALIME Sin X 87

de coS.x 4 cosx 8
sin®x~  5sin’x 15sin’x 15 g
cos X n—2 dx
sm" —-‘S‘csc *dx=as (n—1 STz T =T ) s w
n>1].
S xdx XCosX 1 +
sinf®x ™ (n—1)sin""'x (n—1) (n—2)sin""2x
+n—2 '—"‘d_f— [ﬂ>2].

n—1 ] sin"~%x
Srem=—te(T-3)-
Sfem=te(5+3)-
rrae=—se(F—

-k
2
xdx n x
T—smz— * 18 (_4——'2*)

n

)+ afen(55)

lnlsin(—}—%)l.

w|a

sinxdx 11 X
1+sinx—x+tg (7_7) .

S‘ sinxdx
1—sinx

=—x+%(

Sk
+
N
S
*

Srnramn =8 (F—3)+n|es
Sz = (5+7)

Saram=—11t (53} (i-3)
e es(3—3)+ho (5—)
Bt bu(3—)rhe(3-3).
Siimm——roe(§—3) s (5-3)-

dx 1 . (3sin®x—1
S l+sin’x 2 _V-2_arCSln (m) . [CM. 436.6-]




88 TPUFOHOMETPHYECKHE OYHKIHU [434.06

d d
13406, (2 =( 2 —tgx [Cw. 442.20.]
435. S sin mx sin nx dx = Sing((': l:r;))x SITZ((’:;-:?;

[m*#n, Ecmu m*=n?, 10 cm. 430.20,]

436.00, S i

a+bsinx=
9 atg—--l—b
= t 2 2
i arelg s [a*>p"],
1 atg ?-}-b— V=g
= __zln [bz > 02];
ViE—a |,y %+b+ Vi—a
atg—;‘—-{-b
Arth
l/-bz—az rt VE=a?
[b’> at, atg%+b|< V b’—a’],
X
=——-—Arcth ——
Vbz_az re Vbz___az
[b’>a’, atg%+bl>]/b2-—a2].

[MoawinTerpanbHas QyHKUUs obpamaercd B GECKOHEUHOCTL (ec/u

b > a?) npu x=nm +(— 1)" arcsin (_ i) ,

b
436.01. Sasil:::x="‘—_‘s‘a+bsmx
436.02. [ — e lin —2 Sa+bsmx
436.03. (a+ : Jscm X (@ b’l), (ccf :~xb sin x) +z S a +‘§Zi" x*
436,04, (S e | sy

[K 436.01—436.04 cm. 436.00.]

dx 1 V&+p tg x
= t; .
436.5 ja’+ penty aVaie o a



440.14]

436.6.

436.7,

437.1.

437.2,

437.3.

437.4.

440.10.
440,101,
440.102.
440.11,
440.12,
440.13.

440.14.

WHTECPAJIB, COHNEPWALIHE COS X
Korna a=b=1,

dx 1 -
—_ = ——arct 2 tg x).
§1+sin’ X V2 arc g(V g%

Ipyroe Boblipaxenne, OT/AHYAIOIEEC HA  KOHCTAHTY,

B 434.05,

dx _ 1 VaE—btgx , . 5
Sa’—b’- sinfx” Vao—p arctg I [a >0 ]’
1 V *—a%tgx+a 3 5
= | b a|.

2a lsz—a2 0 l/bz—a2 tgx—a [ = ]

Ecin b%=a®, cm. 434.06.
sin x dx _ 1 . MCcosX

Vl+m2sin’x -

ﬂidx__ —-ﬂl—l-lnlmcos.«:—l—]fl—m2 sin”xl.

]fl—mz sin’x=

S(sinx)]/1+m’sin'xdx=

_eosX a1 4mt . mcosXx

= l/l+m sin® X — ——— arcsin Vit

S(sin DV 1—m? sin”xdx=-—%£ Vi—mtsin® x—
1—m?

5 In|mcosx+V 1— m*sin® x|.

MuTterpane, comepxamue cosx
Scosxdx=sin X,
Scos (a + bx) dx=% sin(a + bx).
Scos—fdx=asini.

a a
chosxdx=cosx+xsinx.
Sx’ cos x dx = 2x cos x -} (x*— 2) sin x,

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

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

89

DaHo
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440.15.

440.16,

440.19,

440,20,

440.21,

440.22,

440.23.

440.30.

440.31,

440.40.

440.50.

440.60.

440.70,

441.11,

441,12,

441.13.

TPHTOROMETPHYECKHE ®YHKUHH [440.15
S xtcos xdx=
=(5x*—60x* + 120) cos x + (x*—20x* + 120x) sin x.

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

Sx"‘ cos x dx = x" sin x-—me'“"siuxdx. [Cm. 430.]
SCOS xdx————l—snfx _I_sinxcosx.

chos xdx__+x5m2x +co;2x.

Sx cos? xdx-——-—-}-( 1)sm2x—|—xcosgx.

Sx cos* x dx = +( )sm 2x+( 13;)(:082)6
Scos xdx—smx—Shgx.

chos xdx—xs'"3x+cogg’x+ xsinx—i—%cosx.

(cos® x Bmpaxaerca cornaacHo 404.23.)

. sin2x | sin4x
costx dx = + 7 + D)

5 sin x , Bbsin3x , sinbx
s
cos’ xdx = -+ B + 30

155m2x 3sin4x , sinbx
cos xdx—w-l- + 54 -+ 95

35sinx , 7sin3x , 7sinbx |, sin7x
7
cos’xdx=—g—+—g—+35 T8 °

(Uurerpupyercsa Bolpaxcesne u3 404.)

Cmy oy Gy oy

cosxdx X x*
f = nlxl =gyt e T
Tabauuy uucaeHHHX 3HaueHuH cMm. [22].
cosx dx cos x sin xdx
xdr o8 _S L [Cm. 431.11.]

cosxdx cosx sinx 1 (Ccosxdx
gt _gpme Lot o g



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,

HHTECPAJH, COXEPKAINHE COS X 1)
cosx dx cosx , sinx , cosx 1 (sinxdx
A = 3et e T e +"S B

[Cm. 431.11,)

cosxdx cos x ‘S'sin xdx

I (m—l)x”"“ m—-l xm-r ot
(e rdn_ Lin)x| o (222D [Cw. 441.11.]
cos* xdx __ 3 (cosxdx , 1 (*cos3xd (3x)
feosndr 2 (cosndry 2 (cos®d@D [cu. 4ar1,)
Scos"xdx
o

Bupasuts cos®x corsacio 404 u HHTErpUpOBaTh TOUYJEHHO
cornacHo 441.1,

—r —Ssecxdx—ln!tg( +%) s
=In|sec x g x| ——lnl——’t%}:—:
=A(x) (1aM6pa-pynxuns). [Cm. 640.]
xdx 61x®* |, 1385x'
Scosx 2+42!+64I 86!+1081+"'
E,xtn+
"'+m(2n+2)(2n)l+"' [Cwm. 45.]
xdx _ «x 61x° | 1385xM
SEEEE“""‘s Far T 7 41 "‘9_67"' T8 e
Ep .. x20 41
...+mm+... [Cm. 45,]

x™dx 1
S . Paznoxurs —— cornacuo 415.08, ymuoxuTts Ha X%
cosx * COs x

H MHTerpupoBatsh [m + 0].

Scos’ -Ssec xdx=tg x,

S :ogfx=xtgx+ln|cosxl,

dx sin x 4
cos*x~ 2costx Inltg (T

l& to| %

xdx __ xsinx 1 1
Scos’x= 2costx 2cosx+3s : [Cu. 442.11.]



92 TPUTOHOMETPHYECKHE OYHKIHH [442.40

dx __ sinx 2 _ tg®x
442.40. Sm—m+—3—tgx—tgx—l——§—.

442,41, S‘xdx X sinx L +—§—xtgx—|——§-ln|cosx|.

costx  3cos®x 6Gcostx

dx sinx 3 sinx 3 n x
442.50. cossx=4cos‘x+§cos’x+§ ln’tg (T+'2—> .
dx sin x 4 sinx 8
442.60. Scos‘x=5 cos“x"'-l—5c0$’x_*'1_5tg %
442,90, df, =gsec"xdx =
cos” x
sin x n—2 dx
) cos""x+n—l cosi—%x [n>1].
xdx x sin x 1
H2I. SCOS"JC=("~'1) cos""'x (n—1)(n—2) o=z T
n—2 x dx
+ n—1) cos®=2x [n>2]-

dax X
443.01. Sm=tg—2-.

dx x
4302, [ o= —cgs.

443.03. T—_’%}Vs—x=xtgé+21n 'cos—;—l.

4300, (2% — _sotgl ol ls“‘%"

443.05. (22— g1,

443.06. (S2E8__y cg 7,

443.07. Sm’a‘d?rc’agﬁln Itg (%+-;‘-> —tg 5.

443.08. Smli_x_—m—ﬂ=ln,tg (% +~%) —ctg%.
1

X

dx _ 1, x 3

dx 1 x 1
444.02. Sm = -3 ctg§ - ctg g

cosxdx 1 x 1. 5%
444.03. m)_z—?tg_f—_ﬁ- tg .



446.04] HUHTETPAJH, CONEPALIHE COSX 93
cosxdx _ 1 x 1 s X
444.04. m = 7 Ctg —2—— E— Ctg —2- .
444.05, yi— =1 arcsin (l_—_@ ; [Cm. 446.6.]
14cos?x 2V2 14cos? x
dx dx
444.06. S = g, [Cw. 432.20.]
__sin(m—n)x , sin(m-4n)x
445, S €Os mx €os nx dx = S m—n) + T (m+n)
[m* # n*. Ecanm m®=n®, To cm, 440.20.]
dx
46.00. (5~
0 (a—b)tg 5 e
=marctg m [a >b ],
| (b—a)tg 5+ V=2 [
== in bz > aZ],
VE—a (b—a) tg %—Vm
x
b—a)tg =
e At e
Vb’—a’ V'bz_az
[b”>az, (b—a) tg% <Vbz—a2] ,
x
(b—a)tg 5
2 2
= Arcth ——n—=
]/'bz_az re Vbz_az
[bz > a®, l(b— a)tg % > Vb'*—a”] .
IMopwiurerpaabuas q)_yHKLLHﬂ obpamaercs B 6eCKOHEYHOCTb
(ecan b > a?) npu x==2nm; + arccos <__ab_>
cos x dx x a dx
446.01. Sa—f—bcosx:_b_—b_S a+tbcosx’
dx 1 x 4 b dx
#6.02. (e = [e(5+5) |- ¢ { i
dx bsinx a dx
446,03, (@+bcosx)?  (6*—a®) (atbcosx) b—a S at-bcosx’
cosxdx asin x b dx
446.04, (@atbcosx)? (@—b%)(atbcosx) a’—b’S a+bcosx”

[K 446.01—446.04 cm. 446.00.]



94

446.2,

446.5,

446.6,

446.7,

450.11.

450.12,

450.13.

450.19,

450.21.

450.22,

450.23.

450.31.

TPHTOHOMETPHYECKHE OYHKIIHH [446.2

L o arct
@+ —2abcosx |a*—b?| €

lez] e+
[Cm, 446.00.]
atgx

" Vate

[a>0].

‘s‘ dx _ 1
attbtcosty alV @@+
Ilpn a=b=1

j‘_dx_ arctg ( te x >
1 4-cos? Ve

Ipyroe BHpaxeHue, OTIHYAIOLIEECST HA KOHCTAHTY, AaeTcd
B 444.05.

dx 1 atgx
ja’—b’ wstx aVa—p Y a—p
[a* >0, a>0],
atgx—V F—a?
atgx+V r—a?

1
= 2a Vb‘-a’

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

HMuaTterpaamn, coxepxauiue sinx u cosx

sin® x cos x

Ssinxcosxdx= g = — - const.,
cos2x
== -}- canst,
. cos® x
S‘smxcos’xdx=-—— 3.
0s® x
Ssinxcos‘xdx=—c4 .
. B+l g
Ssmxcos”xdx————-s—oi———.
n+1
R sin® x
Ssm’xcosxdx= 7
” 1 i
Ssm‘xcos’xdx:— x-—il-"—i’f .
8 4
3 2
Ssin*x cos® x dx = S ¥ COS’ X x oo + = sin’ x,
. sin® x
Ssm'xcosxdx= T



151.41)

450.81.

450.9.

451.11,

451.12,

451.13.

451.14.
451,15,
451.19,
451.21,
451.22,
451.23.
451.24,
451.31.
451.32,
451.33.

451.41,

HHTETPANTH, CONEPWAWIME SinX M €OS X 95

- sin™+1 g
n*xcos xdx=——7—= m#=—1],
Ssi % eos xdx =" [m#+—1]

(INpu m=—1 cu. 453.11,)

S sin” x cos" x dx =

__sin®+tgcos"—tx

+ ::;:z S sin™ x cos"~ 2 x dx,

m-+n
m=1 741 R
- 512 mx_ﬁ(: * x+2+:l sin™ % xcos" x dx
[m == —n; cm. 480.9]. [Cm. Takwe 461.]
dx
Ssinxcosx=ln|tgxl'

dx

Ssinxcos’x cosx 'tg
dx

S sin x cos® % =2cos*x +In|tgx].
dx 1

S sin x cos® x =3cos'x+cosx+1“ltg 2]

dx 1
Ssinxcos‘x =4cos‘x+2cos' +In|tgx].

dx 1 dx
S sin x cos” x =(n—1)cos""x+Ssinxcos"-’x ["5{: l]'
dx L)1 %
5' sinf xcosx smx+1"|tg (T+§) .
dx
S———smgxcoszx —2ctg2x=tg x—ctg x.
dx ~ sinx 1 3 L4 x
S sinffxcos’ x | 2COS2x sinx+?1nltg(7+§)]'
dx . 1 ict 2
Sifrcos'x  3sinxcossx 3 o8 <X
dx
S.sin’xcosx = 2sm2 +ln|tgx|
S‘ dx 1 cos x —l " x
S xcostx Cosx 2smEx g M|8g|e
dx 2 cos 2x
S sSifxcos’ x . sim® 2% +2ln]tgx[.
dx __3cos*x—4 1 x
X siffxcosx  3sinx —|—ln]tg(T+-2—)l.



96

451.91.

451,92,

451.93.

452,11,

452,12,

452.13.

452,14.

452,19,

452,21,

452.22,

452,23.

452,24,

452,29,

452.31,

452,32,

452,33.

TPUTOHOMETPHUECKHE OYHKIIMH [451.91
dx 1
S\ sin” xcosx  (m—1)sin®~1x +Ssm’” T C0s % [m = 1].
dx _on-1( d(2x)
Ssin” ot Ssin”(?x) : [Cm. 432.]

dx
sin™ xcos® x

_ 1 +m+n—2 dx
T (n—1) sin™®"Vxcos" 1 x n—I1 sin™ x cos® =2 x

[n>1],
_ 1 +m+n—2 dx
(m—1)sin”-*xcos"—1x m—1 sin”=2 x cos™ x
[m>1];
sin x dx
S e =Stgxdx=—-ln|cosx[=lnlsecx[. [Cwm. 480.1.]
5‘ sinx dx 1
o = aosy = Secx.
cos cos x
sinxde 11,
S oS x = Tcosfx— 9 18 X const.
S sinxde 1
cos*x  3costx’
sinx dx 1
S cos®x  (n—1)cos®'x [n # 1].
sin® x dx X
Sm Slﬂx+lﬂ tg( +§)(.
St Xdx (4ot v gy =t Cw. 480.2
iy = | rdx=tgx—x [Cm. 480.2.]
sin? x dx sin x x
S cos® x —2c052x~_'2_]n|tg<74—+—2'> :
S‘sinzxdx it e
cos*x g
sin® xdx sin x
S cos™ x =(n——l)cos"-'x n—lSCOS" —tyx [n+ 1].
ind 12
S’sm xdx=__sm x—ln]cosxl.
cos X 2
sin® x dx
S o X = cos x + sec x,
3
S%_Stg xdx= —tg x+Injcosx|.  [Cm. 480.3.]



453.24]

452.34.

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,

453.23.

453.24,

HHTETPAJIH, COAEPXAILHE SinX # COS X 97
sinffxdx 1 1
cos*x ~ 3cos’x cosx°®
sinxdx 1, , 1
S tosx — T8 =i 2cos‘:¢:+mnst
sin*xdx 1 1
S cos"x  (n—1I)cos"—Tx (n—3)cos"—*x [n#1 wm 3]’
sin®* x dx sin® x . f11 x
3‘ T B —smx—l—ln\tg(T—i-?)l.
sin"~*xdx _ tg"-'x
S cos®x =~ n—1 [n# 1]'
sin” x dx __ n _ g "x n—-2
S i _Stg xdx = s‘tg xdx
[71; cm. 480.9].
sin” xdx __
cos®x
sin®+! x m—n-42 (sin™ x dx
T (r—1cos"Tx  n—1 cos" %y [n 1],
sin™—! x m—1 (sin®-2xdx
= T (m—n) Tz T m—n cos x [~ al,
sin?-1 x m—1 (Csin?"2xdx
“n—Iycos" 1 x  n—1 cos™%x [n+ 1].
cosxdx
S —— _gctgxdx—ln|smx| [Cm. 450.1.]
S cos x dx 1
= sy = CS¢X.
sin sin x
cos xdx 1 ctg
S sitx . 2sin®x =T E0usts
osxdx 1
sint x T 3sintx
cosxdx 1
S sinx T (n—ID)sin"1x [”# 1]'
cos? xdx x
S S % =cosx-In|t g5 I
Scﬁsz—xfiic:‘gctg‘xdx:—ctgx—x [Cm. 490.2,]
sin® x ’ : ==
cosxdx cos x __l_ln
siffx  2sin®x 2
S‘cos”xdx__ —ict sy
sintx g Ba

4 1. B. a#r
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453.29.

453.31,

453.32.

453.33.

4563.34.

453.35.

453.39.

453.41.

453.7,

453.8.

453.9.

454.01.

454.02.

454.03.

454.04.

454.05.

TPHFOHOMETPHYECKHE OYHKI[HH [453.28

cos*x dx cos x
S sin®x  (p—ID)sin"-Tx n—lSsin" -ty [z 1].
cos® xdx cos X
S proare ——+In|sinx|.
S‘cos’xdx
—— = —S§in X — CsC X.
sin? x
3 t 2
Scossmf:x=5ctg'xdx=—5—%-5—1n|sinx|. [Cm. 490.3.]
cos®xdx l 1
sinf*x  sinx  3sinx
cos xdx 1
5‘ sin® x Fogte= Isintx 4sin‘ -+ const.
cos®x dx 1 1
‘S‘ sin"x ~ (n—3)sin"°x (n—1)sin"* ' x [2#1 nn 3],
c05“xdx cos® x
S Sk +cosx+1n|tg 3
cos”=% x dx ctg"~1y
S sin"x . n—1 [n+1].
cos” xdx __ n _ _ cign-tx fn-g
S L _Sctg xdx = =" Sctg xdx
[n£1; cm. 490.9].
cos"xdx
S sin” x
cos®+1 x n—m+2 (cos® xdx
TTim—=1sin®=TxT  m—1 sin™~2 x [m = l]’
cos"=tx n—1 (cos"~2xdx
={n=m)sin™1 x+ n—m sin® x [m i n]’
cos"~1x n—1 (cos"~2xdx
=T m—Dsin®'x m—1,) sn®2x [m = 1].
sinxdx
e —In (14 cos x).
sinxdx

m=1ﬂ(1—-€05 JC).

cosxdx :
T hsinx — In (1 4+ sin x).

S cosxdx

= —In (1—sin x).

1—sinx

dx 1 %
Ssinxu-;-cosx)‘_‘ 2(1+cosx)+7lnl tgil.



455.07)

454,06,
454.07,
454.08.
454.09.
454.10.
454.11.
454.12,
454.13.
454.14,
454.15.
454.16,

455.01.

455.02,

455.03.
455.04.
455.05.

455.06.

455.07.

“

HHTETPAJIL, COBEPXAWHE SinX H COS X

1

dx _
sinx (I—cosx)

_2(1—wsx)+%]n‘tg%|'

dx _
Scosx(l +sinx)

—2(1-[-ISMx)+_;-ln,tg(%+%)l'

Scosx(]disinx)=2(l—lsinx)+%1n ltg(%.l—%) I :

S‘ sinxdx
cosx (1 +cosx)
S‘ sinx dx _
cos x (1 —cosx)
S cosx dx
sinx (1 +sin x)

S cosxdx _
sinx (1 —sinx)

14-cosx
Cos X

.
1—cosx
cos x

—1In |l+sinx

sin x

1 —sinx
sinx

Scos;l(ri]fl-d;nx) 2(1—|-lsmx)+ lnltg( +%),'

sin x dx 1 F1L x
Scosx(l——sinx) 2(1—sinx) lnltg(-‘}——[—?) ¢
cos x dx 1 1 x
Ssinx(l+cosx)=—2(1+cosx)+?l“ltg’z_l "

S’ cosxdr 1 —l-ln
sinx(I—cosx)  2(l—cosx) 2
dx 1 x 11
Ssinx—i-cosx:ﬁlnltg(?_l__fi—)l'
______dx ___l_] t: x -
jsinx—cosx— V2 nl B\7— 8)|’

sinxdx — 1
sinx 4cosx 2

sinxdx
sinx—cos x

cos x dx
sin x 4-cos X

dx
(sin x -}-cos x)*

- +

cos x dx
e FIT
sin x-—cosx

1 Eg

X :
—2-+3ln]smx——cosx|.

99

Inlsmx—}-cosxl [Cm. 482.2 u 492, 1]
—2-+—ln| sinx—cos x|. [Cm. 482.2 u 492.1.]

L in|sinx + cos x|. [Cu. 482.1 u 492.2.]

[Cv. 482.1 u 492.2.]
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455.08.

455.09,

456.1.

456.2.

460.1.

460.2.

461,

465.

470.1.,

470.2.

TPUMOHOMETPHYECKHE ®YHKIUHH [455.68

dx 1 1A
S‘(sinx—-—cosx)’=-2~tg(x+7f) *

dx x
Sl-l—cosx;i;sinx::}:]nll itg—f, :
dx 1 x40

Sbcosx-}-csinx_Tlnltg 2 I’

rie r=V b+ ¢, sin® =p[r, cosO=c|r.
[Cm. 401.2 u 432.10.]

S dx _S' d(x-+0)
a+tbcosx+csinx” ) a+rsin(x4-0)°

rae r v 0 nanw B 456,1, [Cm. 436.00.]
dx 1 b

Sm=a—bamtg (Etg x) . [CM. 436.5.]
dx 1 btgx-4a

S m_%lnlbtgx—a : [Cx. 436.7.]

Ssin"‘xcos"xdx. Ecau oaHO M3 u4uMcen m HIH 71 HEYeTHoe
uesoe NOJNOWHTENbHOR, TO CJCAYeT CHeJaTh MNOJACTAHOBKY
siffx=1—cos’x u sinxdx=—dcosx
HIH

cos’x=1—sin*x H cosxdx=dsinx.
Ecan o6a uncima m W 7 4deTHble Uelnle MOJOXHTENbHHE, TO
CleLyeT CHeNaTh NOACTAHOBKH

sin’x=%(1—cos 2x), c032x=—%«(1 + cos 2x)

, 1 .
sin x cos x=—2- sin2x,

TlonyunB aHanoOruyHbie BHIPAXKEHHUS, HO C aprymeHtom 2x
BMECTO X, NpeoOpa3oBaTh HX Aajee NONOGHBIM We 06pasom,
CMm, Takwe 450.9,

cos (m—n) x__cos (m+n)x
2(m—n) 2(m+n)
[m* = n*]. [Tlpn m*=n* cm. 450,11,]

In(msinx +V 14 m® sin® x),

Ssin mx cos nx dx = —

cosx dx _l_
Vi +msintx M

cos x dx 1
Vi—misinizx ™M

arcsin (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,

HHTETPAJIN, COJEPWAILUHE tg x 101

S (cos x) V T+ m*sin® x dx =
sme 1 4+m?®sin x+—-ln (msinx+V 1+mzsiﬁz_.7c).

S (cos x) V1 —m?sin® x dx =

__le —m? sin* x+2 arcsin (m sin x),

7 sinxyax—— [ 7( 5~y cosy)ay,

rie y=12‘-—x.
§7te cosmax=— (r(5—p siny)ay,
rie y=%—x,

Muterpann, conepxamue tgx
Stgxdx=—lnlcosxl=ln Isec x|. [Cm. 452.11 u 603.4.]

Stg' xdx=tgx—x. [Cm. 452.22.]
S\tg‘xdx=% tg* x +1In|cos x|. [Cm. 452.33.]

Stg‘xdx=% 1g® x —tg x4 x.

+ _tgn‘lx
Stg X dx=——

—Stg""xdx [n=1; cu. 452.8],

_x x5 2 17
Sxtgxdx—T—}—TS——l-mx +———2835x +

62 11 2% (zzn___l) Bg 2n+1
tiesst to-t@Er X

[xz< T, o, 415,08 n 45].

tg’cdx
S %+ +75x "‘2205 "+
22”(22'1_1)3" 2n—-1
+ 573835 2835" Tt moyey £ e
2
[x < “T; cm, 415,03 u 45]

tgix;t 1—:{: + In|sinx 4 cos x|.

[Cm. 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.

TPUTOHOMETPHYECKHE OYHKIHK [482.2
fgxde d«  _x -1 ;
erk I_Slictgx—_f:F 5 In| sinx 4 cos x|.
[Cw. 455.03, 455.04 u 492.1.]

S dx _ cosxdx
ai-btgx ~ Jacosxtbsinx

=azﬁ(ax+bln|acosx+bsinx|).

Murterpann, conepxammue cigx

{ctgxdc=1n|sinx]|. [Cv. 453.11 u 603.1.]
S ctg® x dx =—ctg x—x. [Cm. 453.22.]
S ctg® xdx = — % ctg* x—1In|sin x|, [Cm. 453.33.]

Sctg"x dx-—,——%ctg‘x-]—ctgx-}-x.

n —_ ctg""‘x_ n-2 . g
olg"x dx=— = —3 cg"~*xdx [n+ 1; cu. 453.8].
[ scigsdems o 25
xctgxdx=x—"5-—5m— e
x° 2B Fida
— BT @it —eee [Cw. 415.04 u 45.]
‘S‘ctgxdx_ 1 x  x® ut
x  x 3 135 47%
— x? . . 22nB, =1 [CM 415 04"45]
7-4725 " (2n—1)(2n)! ey . . .
dv _ (lgxdx
Sl +ctgx Jigxtl* [Cm. 482.2.]
ctgxdx dx
Sl + Ctgx_Stgx +1° [Cum. 482.1.]

dx _S sin x dx _
atbctgx  Jasinx--bcosx

=ﬁ(ax—bln|asinx+bcosx|).
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OBPATHBIE TPUIT'OHOMETPUYECKHUE &YHKHLHUU

500. [NpuBenennsle HuKe GOPMYJB OTHOCATCA K FJIaBHBIM 3HAuYEHHAM

06paTHHIX TPHrOHOMeTPHUECKNX QyHKIHI: AJa arcsinx u arctgx Bmpe-
7 X

Renax Or — —- 50 —5-, MIA arccosx W arcctgx or 0 no m. WHTe-
rPHpY# 9TH QyHKUHH, CJeAyeT BHIOHPaTh Npeiessl TakUM 06pasom,
uTOGHl MEXAY HHMM He Gbllo ToueK paspuisa. [lonesno npepsapu-
TEJbHO MOCTPOHTH rpaduK NOAHHTErpajbHOH (yHKUUH, TaK Kak OH
MOXET COCTOATh H3 HECKOJBbKHX BeTBei.

-3 .3.5
501, arcsinx =X 45— 3+; 4x;+; 7 6x7+ [x* < 1].

1
(HOle‘laeTCﬂ pasnomeHHeM B psi Vi H 1OC/eLyIonum

HUHTCTPHPOBAHHEM €rO0.

502.  arccosx=F—(x+i+ipstarart ) K<l
503. arccscx=—i—+23x,+245x5+2i%57x,+... [x*>1].
504. ms“"'—"%_( +23x’+245x5+2}1%57x’+"')
[x*>1].
505.1, arctg x =x— & 3 + 55 77 e [x*<<1].

1
(I’IonyqaeTcsx PasnOKeHHeM B PIL {75 M mocrenylowum

HHTErpupoBaHUEM ero.)

1

505.2. arctgx———-—- +3x, 5x‘+ﬂ7—"" [x>1].
P11, 1

5053. arigxr=—F—3+ga—gat ... [x<—1].



104

505.4.

506.1,

506.2.

506.3.

507.10.

507.11.

507.12.

507.13a.

607.130.

507.20.

507.21.

OBPATHHE TPHTOHOMETPUYECKME OYHKIHH [505.4

arctgx=ﬁ_-x—, [1 +% (ﬁ%)f;‘;—.—%(ﬁ:})'_}_
+§—;—g(l—3_—x—,) +] [x* < o0].

7 ) 3 % .
arcclg ¥ =5 — X+ —F+ = —... [x*< 1].
arcetg x = L — L +——]— s i 1
BX =% "3 5x‘_7x"+"' [*>1].
11,1 1,
arcctg x =n+——zgtgz—75+ .- [x<—T1].

. . 2x
A = —1)" i
resin (x =+ iy) = nn 4 (— 1)" arcsin g +
4 i(—1)y Arch2EL

Buauvenns p u ¢ cm. 507.11 n 507.12.

Bennuuna i=} —1, a n—uenoe uucio uan 0. Benu-
YpHa X MOKeT OhiTh NOJOXHTENbHA HJAH OTPHUATE/bHa,
a y~— NON0KHUTebHA,

31ech 06osnaueno p=J (14 x)* +y
3nech 06osnaueno g ==} (1— x)* + y°.
3ametum, uto npu y=0ux>1, g=x—1up+tqg=2x,
Mpu y=0n x<1 g=1—xun p+q=2,
Hnaue:
Arcsin A= —iln (3 V 1— A% +iA) + 2kn
HJIH
Arcsin A=iln (£ V 1— A*— iA) + 2k,

rne A moxer OuiTh KOMiexcHo# Beauuuuofl, a k—1uenoe
yucao uaum 0.

O KBaJpaTHOM KOpHE M3 KOMIJEKCHOH BEJHYHHB CcM. 58, a
o Jorapupme cM. 604. Bripamenus 507.13a u 507.136 TOXAECTBEHHBL
W3 uux caepyer Bui6paTh TO, B KOTOPOM HE€ IMPOHCXOAHT NOTEPU
TOYHOCTH MPH BLIYHTAHHH.

2x

Arccos (x 4 iy) = 4 (arccosp+q

+2kn—i Arch’%g) .

Arccos (x—iy) ==+ (arccosb—i%—;—%n +iArcth2_—q> ,
raie y MOJOXUTEIbHO. 3xech Oepercsl MOMOWKHTEIBHOE 3HA-
Yyenue Archp-;ﬂ. 3unavenus p 1 ¢ cm, 507.11 u 507,12,
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Hnaye:

507.22a. Arccos A=TFiln(A+V A*—1)+2kn
HJIH

507.226. Arccos A=+ iln(A— )/ A*=1) + 2kn,

rae A mower GbiTh KOMMJeKcHOH Benuumuofi. CM. nmpumedyanue
k 507.13.

507.30. Arctg(x+iy) =_;_ [(2k+ 1) x—arctg l—ij—arctg 1_-;—_y] +
+L1n 4yt

Huave:
(1+y)’+x
507.31. Arctg(x+iy)= arctg Ty—,+kn+ —y—)—z—+~F,
rie k—uemoe 4YHMCIO0 HIH HYJb; arctgi—Qx—y-, Gepercst

B KBaApaHTe, ONpele/seMOM 3HAKaMH 4YHUCJHTEN W 3HaMeHa-
Tenst (a He B CMbIC/IE TJIaBHOTO 3HAYEHHs).

507.82. Arctg (x4 iy)= 5l ‘+y | ok, [Cy. 604.]

508. s Manux 3HayeHu#l arccos x,

arccos x = [2 (1 —x)-}-—;- (1—x)*+

A=+ (1—2)* + ]’

[MocnelHUM YJIEHOM MOXKHO NpPaKTHYeCKH npeHeGpeyb. UYHcieH-
HOe 3HaueHHe KBAJPAaTHOrO KOPHSA MCXKHO 6paTe H3 noJApOGHHX
TabJaul KBaJpaTHbHIX KopHel (cM., Hanpumep, [18]).

OOpaTHbie TpUroHOMeTpHUYecKue (yHKuun — [IponssonHbIe

512.1. g—arcsin%= l

& Vi
512.2. - arccos % =VT_2——_l_F .
512.3. jx arctg F—EF'F’ .
5124, o arccig > = e

d x a x ]
512.5. B;arcsec—a—_x—‘/x;___Ta_z [0<arcsec _&_< _2..] .
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512.6.

512.7,

512.8,

OBPATHHE TPHIOHOMETPHYECKHE ®YHKIHH {s12.8

n x 1

=;—V7—:-——a' [7< arcsecz-<n_ .
x n x y

R SC - == v N .
arcesc — Yy [ 5 <Z arccsc = < O_
5

X X n
ax 2 x_VT—-’?-l-; [0<31’CCSCE<~2- ¥

(a > 0 Bciogy, xpome 512.3 u 512.4.)

O6paTHsie TpHromomeTpugeckue pynkuun-— HUaterpanst (@ > 0)

515.

b16.

617.1.

517.2.

517.3.

517.4.

517.5.

517.6.

517.9.

618.1.

X X —3 2
S arcsin — dx = x arcsin — + Va*—=*,

2
X(arcsin —Z—) dx = x(arcsin ) ——2x+2]/a —x* arcsm-—

2

. X x? a
xarcsin —dx == ———
a 2

X, X 7 2
r =+=Va—x°
4)acsma—]—4

x arcsm—a’x=% arcsin = =T ; (x*+2a) Y a* —x*.

+31—2 (2x* 4+ 3xa*) Va* — £°.

x* arcsm Zdx= —5— arcsin — +

. x? 3a* .
S arcsin % dx= (T—%) arcsin —2- +
+ﬁ (3x*+ 4x’a* 482"V @ — 17,

x® 5a

(1 . X I 2
S x” arcsin — dx= ( 3 % ) arcsin — —|-

+ %@ (8x* + 10x*a® + 15xa*) V a* — «°.

) in X X 4,2
X arcsm;dx— = arcsm +245(5x -+ 6x%a® -

4 8x%a* 4+ 16a") V a* —x*.
X+t x 1 x"+idy

AR = ) ya=s P11
(o, 321—327.]

.. X
x" arcsin —de =

1 N 1 x* 1.3 %%
S arcsinzdx=—tgos T +soer T+

1-3.5 &7
tegerga T <l



522.9]

518.2,

b518.3.

518.4,

518.9.

520,

521,

522.1,

522.2,

522.3.

522.4.

522,5.

522.6.

522.9,

WHTETPAJH 107
S_Iz' arcsin x dx =— L arcsin *_1 1n a+V == .
x a x a a - x
1 X 1 . X Vai—x
S = arcsm; dx = S arcsin e s
1 X 1 . x Va—=g
S = arcsin de-——-é—;, arcsin T TR —
1 In a+ty a’—x’l
6a’ X .
1 1 "
— arcsin — dx = Z—l)_"_‘—‘ arcsin —- +

= [n41] [Cn. 341—346.]

-i-nl j‘xn lVaz

X X — s
S arccos —- dx = X arccos ;—Va’ —x2.

x 2 x 2 P
S (arccos E) dx=x (arccos —a—) S PO ) [ arccos% :

2 2
sx arccos—)i dx = (%——%) arccos -—————Va —x*,
S arccos——dx:Tarccos— -——(x -+2a%) —x3,
S x* arccos—— dx =

4 l
= (54- 332 ) arccos = (2x' +3xa®)V a®* — x2,
S x*arccos i dx =

= i55-arccos e (3x +4x*at |-8aY ) o' —

xo Al

6 96
288 (8x°+ le’a’-l- 15xa%) Y o> <<%,

X
Sx‘ arccos - dx = ( ) arccos =

x x X
S x® arccos = dx = = arccos Y

7
—51—5- (5x° +6x*a* 4+ 8x*a* 4 16a®) Y a* —x*.
£+ x 1 1" +dx
S g arccos — ~ dx= A 2recos o + T Vaa

[=—1]. [Cu. 321—327.]
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523.1,

623.2.

523.3.

523.4.

523.9.

525.

525.1.

525.2,

525.3.

525.4.

525.5.

625.6.

525.9,

OBPATHHEE TPHTOHOMETPHYECKHE ®YHKIHH [523.1
Sl arccos = dx = ln]xl—-’f_ 1 2 1.3
x a2 2 333a7 3455 &
1.3.5 «?
—sdeT T a ' [x* < a?].
P
‘_lz'arccos—x—dx:—.-l_.arccOsi_’_lln’a'l'Va x )
x L x a ' a P
1 X 1 Va'
S? arccos;dx=_.27’arccos an
X L Va—=
S—arccma dx:-.-.—-g-; arccos—-[- s+
a+Va—xt
+6—a31n __x .
L arccos = dx = 1 ar X
x" a T =)} ccos o —
1 dx
—n—ljxﬂ-l Vo [n=%41]. [Cm. 341—346.]

S arctg % dx = x arctg %—— —g— In (a® 4 x*).
Sxarctg dx———( —}—a)arctg————
5‘2 x X ., x ax* a® . ”
xtarctg— dx = arcth—Tﬁ—Fln (a®+ x%).

3 £ .. 1. 4 2 x ax®  ax
X arctg—a— dx = 3 (x aQ )aTCtg’E—‘ﬁ+To

4 £, % x _ax* ax* o&f . 2

Sx arctg;dx-—garctgz 50 + 15 -———ﬁln(a -+ x7),
1 3 3,3 5

§ o areig § = g (" ot acig S — G4 G

ax® | a’x*  a’x?

mTe T

'I"—lj; n(@* 4 x%).

. % g arctg X
Sx arctg—a- dx= 7 arctg &

n X ant? x"+idyx
Sx arctg ;dx— Ti arctg n+1 S a’+x2 #=—1].
[CM, 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.

HHTETPAJIH 109

1 x x % x* %7
S}—arctg a—dx: _—?a_’+-5—25i—7’—¢7+ T [x’<a’],

[4]
b1 L a® a’ x
=glnlx|+ S—gatgm—mst+ ---[-a'> ‘] ,

Q

3 5 7
-3 lnlxl+;—§;+g%—7%+---[—;‘—<—l] :

1 1 a4 x?
S ; arctg — X dx=—— arctg —— ] ==

1 X 1 /1 1 x 1
S?arctg;d =—-2—('x‘z+a—,)arctg;—ﬁ.

1 X _ X a® - x?
§ arete 5 dr=— g arctg F— i s In 55

1 x 171 1
S;;arctg Z'dx=’4‘(57"‘ )arctg—— l"ax’+4a’x

1 d
xn ar('tg dx_' - -(—_—I)JCT arctg +n—l S X1 (a§+f)

[n;& 1]. [Cw. 131—135.]

S arcctg—g dx = x arcctg % + —g— In(a® + x%).
X 1 x , ax
S xarcclg — dx =4 (x* + a®) arcctg = s

3 2 3
x* arcctg % dx=£3 arcctg % +£6x——% In (a® + x*).

a’x

E £ drms L (x'— g% arcctg £ 1 28
x"arcctg — dx =5 (x"—a’) arcctg — + 5 ——=.

arcote £ dx e © arcctg £ 4 S8 L @y a
x* arcctg — dx = % arcctg =+ 20——1—0—+]01n(a + x°).

s LA BN N
x® arcctg = dx = 6 (x° - a”) arcctg P + 30— 18 T 6"
ax° a*x?
x° arcctg dx-—-7—arcctg + 28 +

x®+tldx

Sx arcug X dx=2 + an.ctg +n+15a’+x2 [nq,e_l]_
[Cw. 121—128.]
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529.1,

529.2,

529.3.

529.4,

529.5.

529.9,

631,

531.1,

OBPATHLIE TPHFOHOMETPHYECKHE ®YHKIIHH [529.1

1 x b3 x x* x5 x!
S‘;a‘““g?; de=-gln|t|—2 +am—gatag—: -
[#* < a?),
a a® a* a x
—x T EstEe [? > 1]’
a a a
=nlnlel—3 +ym—gatam—-

[s=<—1]-

1 a+x’

7 arectg = dx———l~ arcctg +5 1 l .

| R 1 x 1 1 x
S;;arc»tg—;dx——fx;arcctg-d-—|-2—a—x+—2—a—,arctg—‘; o
1 x 1 x 1 1 at -«
S-x;arcctg de=—-§;;arcctg; +6¢Tx*_€?l"_—x’_‘
1 x 1 x 1
S;;arcctg—a— dx_—z;—,,arcctgz—]-m—-

L
% A drc8 g -

S & arcctg —dx= -—ll)—,,:—, arcctg % -

n_l an—l(a:_l_x:) [ﬂ%l]. [CM. 131—135.]

Sarcsec% dx=xarcsec§-—alnlx+l/x’—a’l
[0<atcsec <—] .
=xatcsec%+aln]x+l/x’—a’|
n x
[—é—<arcsec? <n] .

S X arcsec — dx e X arcsec LA Vv Ny
2 a 2
[0<arcsec—x—<-"—] ,
a 2
_x X , 8/ 33
= arcsec ;—{-—2—]/95 —a

n x
[-2— < arcsec e < n] .



632 3] HHTETPAJIM 111

3
— Y= — L+ VF—a |
[O<arcsec e <%.l 5
=£arcsec Vx ln|x+]/x —a’|
[—2- <g arcsec a—< :rr.].

x x* x
531.2, x* arcsec — dx == arcsec — —
a a

xn+ a x"dx
531.9, S x arcsec dx = + 1 arcse‘c m T/ﬁ

x _ =
[0<arcsec 7<7] , [n£E—1]),

xt4+1 X a x"dx n .
= Py arcseC'a“l‘n_[_l ﬁ—‘—:—@ [y<arcsec;<n]’
[n75—1].
l z = g a? 1.3a%
532.1, S-}— arcseczdx=_1n,xl_|_?+2.3.3x’+2 L
1-3-5a? .
+ogeTaw T [0<afcseC;<2—].
r—gt
532.2. j——arcsec 2 dx=—--arcsec 4 |14 x;x a
x n
[0<arcsec —a_<7]’
=—Larcsec x_Yr=a
* a ax

4 x
[‘Q‘< arcsec 5 < n] "

1 x
532.3. S 3 arcsec— dx =

1 x V x®2—a? 1
=— g arcsec — + W—l— 3 ATccos , l
% n
[0 <arcsec — << —2-] "
el gtegap X ¥ & —0° arccos | 2
=" dad 3 ATCCOS |3

[—g— <L arcsec —z- <n] p



112 OBPATHHIE TPHTOHOMETPHYECKHE O®YHKIHH [532.4

2 ———
532.4. S —, arcsec — dx =— -31— arcsec — + (2;;:';,“ ) Vx=a?
[0 < arcsec ﬁ < %] 5
1 x 2x? - a*
= —-3? arcsec ;'—( a;’;,a ) l/
[7 <Zarcsec = <:n] .
532.9. S l,, arcsec = dx =
X a
1 x a dx
— =Ty aresec et | 5x" Vi
[0 << arcsec _:' < %] [n=£1],
1 x a dx
._———'(n_l) 71 arcsec - fx" V.m
[12‘- < arcsec % <n] , [n=:1].
B ¢opmyaax 531—532.9, x> at

534. Sarccsc%dx=xarccsc %—]—aln[x—!— Vx—a'[,
X 7]
[O <arcese — << 7

== x arccsc %—a In|x+V ¥—a’|

n x ]
[——2- << arccse o <0_

2 ——
534.1. Sxarccsc%dx=x— arccsc —2-{—% Vi—a

2
X ]
[0 < arccsc = < 7|

x? X a
=7 arcesc - —o Vi—a

2

b1 x 1
[—--2— <arccsc7 <O_ .
534.2. Sx’ arccsc —Z— dx=
x* X, ax /5 s —
=—3-arccsc3+-b—.1/x’—a’+%—ln[x-;-l/x’——a’!

[0<arccsc—2<%],
_x X _axyr5—— a 3
= 7 arcesc — 6Vx—a——€ln|x+Vx-——a|

[——g— < arcesc % <O].



535.4]

534.9.

535. l L]

635.2.

635.3.

535.4.

HHTETPAJH 118
x xh+1 x a x" dx
Sx"arccsc-a-dx—n+larccsc;-+m m

[O<arccsc% <%], [n=—1],

x"“ sc X a x" dx
+1arccca n+l Vx‘_——a’

[——g— <Z arccsc 2 <0] , Ins=—1].

1
S " arccsc —x- dx ==

135 @
=_( + 53t Tgs s Torara At )

n n
— = < arcese -1 .
) < x < 2]
1 X 1 X V x’—a’
5-—, arccs¢ — dx = — — arcesC —~—————
X a X a ax
x 7
reese — < —
[0<a<. se - < 2],
1 x x2—a?
=——arccsc———|—L——
X a ax

n N x
[——2- < arcesce = <O].

1 x
— arcesc — dx =
X a

1 x ViE—at
=z arccesc R - i v arccos | —
[0 << arccse % < _g-] ,
1 Vi—a 1 __. a
= — 6T arccsc — + o + o arccos 1 = ‘
kL] X
[——2- << arcesc F<O] .
2 2
S— arcesc = dx = — 3—)16—, arcesc = (2;;(13 RV} Vg

[0 << arcese L;- < —“_] ,

2
1 2 1 0?) o s
=—3—x’ arccsc —~ +( Qa'i;:l)l/‘xz__az

l——i,—<arccsc—a)E <0],



114 OEPATHHE TPHTOHOMETPUYECKHE OYHKUHH [535.9

1 x
535.9. S o areese — dx=

X
=— (n_—-T)}"T‘ arccsc -a-

+ a dx

n—I1 ,j‘x” fm

[——;—<arccsc%<0], [n#1],
a dx

=) Ve

[0 < arccsc% < %—] , [ns=1].
B dopmyaax 534—535.9 x> a2,

. : arccse =
T (a—1) £t a



Iv.
TIOKASATEIIbHBIE ®YHKLIUH

oy Xy x :
B50.  ef=l+4qi+5t+gteetgte.. <ol
550.1. o =exna=

_1_I__xllnla+(xlna) .. +(xlna) ... X< oo].
% 2 2 8
550.2. e f=1—Fi+n—5t5—...  [F<ool
x B,x* Bx‘ B4x’
Bl Fp=l— gt — et
[x’<4n’; cM. 45].
s ¢ 56
552.1. etnu—14u +——%“T—§;—,—%“, +2 4L <ol
552.2. ev=e[1— 2l+4“ 3;;‘ +. J [u*<oo],
37 A
552.3. e'g“—1+u+2l+ e+ L. [u’<14-] .
552.4. e"°""’"=1+“+§‘1+';§1“+7r+'" W' <<1].
5525, ewewu—1ja T ML,
OGwu#i unen sToro paga u —anl;n , TIe
e,.,=a,—nn—1)a,_,.

652.6. e~* e”""’+ e""*’+ 5 v =
==____+ Vﬂ [2 +e_“:/xz+e_zznzlxa_l_e_,:m/xz_*_ ...].
Bropo#i psi MOXKeT cXoauTbcs GLICTpee nepsoro,

653. lim x"e~* =0 nas moGoro 7.
X=>®
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563.

563.3.

563.5.

563.6,

563.7.

565.

565.2.

566.

567.1.

567.2.

567.3.

567.8.

567.9.

568.1.

NMOKA3ATE/BHHE OYHKIUHH [563

INMoxasareabHble pynkuus — [Ipou3sonnbie

ax X
9 _e*. B563.1. T —ae”. 563.2. 2 —o%lna,
cxX y
dde =ca’*Ina. 563.4, %_—_ o’ (In a)l%‘y— ,
rage a— KOHCTAaHTa.
y
d;x = yu y"d“-{—u” (lnu)
¥ -1 dy
T =y + x (lnx)dx.
%’fx—_.x (14 Inx).

Moxasateabubie (yHkuuu — HHTErpaan

Se" dx=¢e", 565.1, Se‘”‘ dx=%e"".

X

Se"‘ dx=—e"%, 565.3. Sa" A= 2,

Ina
ax d
Sf(e )dx=$‘§f—(zl Z,

rae z=¢%, 3amerum, uTO
a*=—exina y ¥ —ecxlina

xe®* dx = e®* .
a a|"’
T2
Sx’e‘”‘ dx =e** [%_i_):—*'%] .

x* 3x*  6x 6
et dr= e [T+ 52|

Pt
S % dyg =22 __%an—leax dx.
S n ax dx_eax [{;__nxn—l_l_n(n_l)x”—z_

a? a®
- ,nlx

coot(—1)

e*dx
=

—lnjx|+E I+

LE =1 ] [2= 0].




576.2]

568.11,

568.2.

568.3,

568.8.

568.9.

569.

569.1.

570.

570.1.

575.1.

575.2.

5756.3.

575.9.

576.1.

576.2,
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c*dx % 1
IOnsa —; C/CRYeT 3aMeTHTh, YTO ("= exIn¢,

S e%* dx ex S e?* dx
a

= = [CM. 568.1.]
eaxd ax ax 2 axd

S%‘:—eﬁ?—%“‘% & [Cu. 568.1.]
e%% dy ea% €% dy

S P =—(n——l)x" i+ n—lS 21 [n>1]'
eGde ed#

S P P m—-l)(n—2)x"-*_

__anmte% a"-1! e®¥dyx
(n—1)1x (n—l)!S x

[>1].  [Cwm. 568.1.]

dx %
m‘x ln(]+e )——lﬂl—’_e,‘..
d x 1
P
“xe"dx - e*
o (T4x?  14+x
xe?* dx e?*

(l—}—ax)’:a’(l +ax) °
ax

ax o3 e
Se smxdx_a—z_H(

a sin x — co0s x),

ax

ax oi.2 —
Se sin xdx__a2+4

: : 2
(a sin*x—2 smxcosx-l—;) .
Se‘“‘ sin® x dx =
eax
= az+4-9

. . 6 (a sin x— co
[a sin® x— 3 sin® x cosx -+ -—(——Sﬁ)] .

at4-1
e?* sin"~1x
‘—az‘rz—
+n (n—1)

a?--n?

S e’*sin"xdx= (asinx—ncos x) 4

sin""? x dx,

S e’* cos x dx=a;e—_{j (a cos x -+ sin x).

ax 2 _ e?* 2 9 o 2
Se cos xdx———az+4(acos x—i—Zsmxcosx—l—; .
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676.3.

576.9.

577.1.

577.2.

fer
fe
fer

J

*costx dx=

*sinnx dx =

NOKASATEJBHHE OYHKIHH [576.3

eax

at-

[a cos® x4 3 sin x cos? x
6 (a cos x 4 sin x)

+-—a=:r—]-

% e%* cos™ 1 x :
Cos de=W {(a cos x - n sin x) -
n{n—
4+ a(’+n:) e** cos""* xdx,

ed%
a4n?

ax

(a sin nx— n cos nx),

x —_t B i
cosnx dx = g (a cos nx-{- nsin nx).



585.

586,

590.

591,

592,

V.

UHTEIPAJIbI BEPOSITHOCTH

X
1 X
Hurerpan BepOSATHOCTH —— | e~ di=erf — =
P R V 2n S V2
-X

[cm. 590]

aal (%)llz [1_2-1;21 3+2=-x;l 5“2'1-‘;17"‘ . ] [x*<oo].

Hdns Gonbluux 3HayYeHMH X MOXHO NO0Jb30BAaThCH CJEHYIOLIHM
aCUMNTOTHYECKHM pPAIOM:

X
1 -
—— \e-Plrdt~
75
-X
2 \'h =¥ 1,13 1.3.5,1.3-5.7
~‘—(?) F [‘—?+7—T+ = -]

Quin6Kka OKaMEeTCs MEHbIUE NOCJENLHEro B3fATOFO 4/EHa,
Uuoraa mHTErpasoM BEpOSITHOCTH Ha3HBAOT (PYHKUHIO

X
2
erfx=—=\e"¥dt=
14 nj
(]

2x x x©® x°
V’*ﬁ-— [l——m—}-.m—s—_m-!_-oc] [x’<°°].
1

- % 1.3 1.3.5
el'ka:fl—-—f—‘/—.i [1——5; +22_x‘——2,7+ . ..].

Hpyro#t Bux Toro ke psana:
e—**

21 41 61
erfxml— o= [1 —Texr e et ] .
Ownbka OKasHBAETCH MEHblle nocaeaHero B3sTOI'0 4/IeHa,

Ta6anuu snauenuii uHTErpana sepoATHOCTH cM, [196].



600.

601.

601.01.

601.1.

601.2.

601.3.

601.4.

601.41.

601.5.

VL.

JOTAPUOMUYECKUE $YHKLHUU

B 3THX aJreGpauuyecKHX BbipaxeHHAX In o6o3HauaeT HaTypajb-
Huil, uan Henepos, Jorapudm, a 1g — pecatHunnii Jorapudm.

Ina=2,3026 ig a. 600.1. g2 =0,43429 Ina.

22 kX8
In(l4x)=x—5+3—F+5—-.. [—1l<x<).
Mpu x=1 oTciona MONy4YaeTCsi H3BECTHHIH pa:

1
In2=1— 2+3 T+§_

n(l—n=—[r+5+5+5+5+...]

[—1<x<1)
1+x x x X
ln(l—x>=2[x+ 3+3+7+ !
=2 Arthx [x*<<1]. [Cm. 708.]
x-+1
ln(x—l) 2[ +3x’+5:—5_+7x7+ ]
=2 Arcthx [x*>1]. [Cm. 709.]
i x-l;l -
=2[ 1 +3(2x+1)3+5(2x+1)5+
[2x+1)>1].
a a® a’
In (x4 a)=ln x4 2 [2x+a+3(2x+a), +sEerart+ J
[a* < (2x+ a)).

(x—1)= =1

—1)
+ A L+
[0<x<2].

Inx=(x—1)—




602.6]

601.6.

" 601.7,

602.1.

602.2.

602.3.

602.4.

602.5.

602.6.
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Inx="= —I—(x—l)z—l—(x;,” et [x> -;—]
1nx=2[ﬁ‘+‘i+§’;;;”3+5"(‘):§,+ . [x>0].
ln( + ]/;: + 1>
= % 5{—3)" 21435 f 2143657 :7 + - [x*<a'},
=t e — +214‘-565:’62_°__ [%>']'
| i <]
= Arsh% = Arcsch & = [CM, 706,]

o(VEr=5)=— (34 VET).

Pan u3 602.1 ymMHOXHTb Ha — l.

d x . 2x 1 at 1.3 gt
! (7+I/F—') = — o E — saa —
1-3.5 at X 1 C 260.0
TT9.4.6.6x%° [;> ] . [Cw. .01 u 707,]

(-5 7)-
——inZ +2 2y +2l434 i" +2]43656::° +. [i‘ >1] ’
__1n( ]/_—1) [Cu. 602.3 u 707.]

n($4+ /5 +1)-

“%_2 3.7 +21435§lc5 — et [¥*>a"],

"‘2]222 — g +2143656 2: T [% >1] ’
-3 2a=+2'434i§4 2143656::+ [i<—‘] ’
= Arcsch F:Arsh; : [Cm. 602.1 u 711.]

o(VETI=2)-—u(2+ Y FF).

Pan u3 602.5 ymHoxuTh Ha — 1.

= -——ln
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602.7.

602.8,

603.1.

603.2,

603.3.

603.4.

603.5.

603.6.

604,

604.05.

604.1.,
605,

JIOTAPHOMHYECKHE OYHKIHH 1602.7

In (% + ]/.i,—:-—l)=

22 1 x* 1.3 »* 1.3.5 x* [a ]

= = a i Ta 66l b
a a®

2¢ , 1 x*, 1.3 x*, 1.3.5 «* a
=—IhnI+matrrastagesat [?>1] 3

X
""1“(%4‘ ]/?;:—1) , [Cu. 710.]
1] ] =10 | e B e R
o =%t %% 7 @n)!
[x* <=f).
(Materpupys 415.04. Cu. 490.1 u 45.)
ln]sinx|=—1n2_c052x_w_%ﬁ6_cos36x__.“
[0<x* <],
Incosx =—%—% el 2821-1(92 —1)B, x*"
R A R VR A Y 7 R

[x’<%’] . (Wurerpupys 415.03. Cm. 480.1 u 45.)

cos4x , cosbx

3 T3 e
[0<* <ae* ]

In]cos x| =—1n2 -+ cos 2x—

ln cos x =
_ 1 . sin®x , sin®cy , sindx s _ N2
=—y [Sll’l x+——2—+—3—+—4—+...] [x <TJ .

x® 7 62
Injtgx|=In|x| +5+g5%" +55%" + ...

2zn (22n—l__]) anen ut
o S L <]

[Cu. 415.06, 432,10 u 45.]

In(x+iy)=1Inr+i(0+2nk), rae r=V x"+y* cosb=x/r,
sin 8= y/r, k—uenoe uncno uam 0, r—nONOWHTENHHO,

i=yY =1,
x4 iy=ret 6+0) [§ B pannanax]. [Cu. 604.]
In(—1)=In1+@k+41)ni=(2k+1)ni. [Cu. 409,03
limx Inx =0, [Cum. 72.]

x>0




613.3]

610,

610.01,

610.1,

610.2,

610.3.

610.9.

611.1.
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Jlorapndmnueckue ¢ynxnnn — Uarerpans
3nech BCIOAY X H a MONOXKHUTENbHE (eclH HeT 0coG0f OroBOPKH),

Slnxdx= x1lnx—x.

S In (ax) dx = x 1n (ax)—x.

lenx dx=x—21nx—-f;:-.
Sx lnxdx——-lnx—%.
Sx'lnxdx=%—lnx—ix%.
Sxpln(ax) dx— ln(a X)— G +;), [p#+=—1L

S In X4 (ln x)2

611.11. X'—“%’de=‘5{1n(ax)}*.

611.2,

611.9,

612,

612.1,

612.2,

61 2.9.

613.1.

613.2,

613.3.

Inx Inx 1 In x Inx 1
e Em— Ty BB N Srdi=—r—gw
In (ax) - In (ax) __ 1

S == i = L

S(lnx)’ dx=x(Inx)*—2x1nx 4 2x.
Sx(ln %) cz‘x="f2f (lnx)'—’ﬁ;f In x-l—%’ .

Sx’(]nx) dx=—(lnx)’ 2"31n x—l—%—x; .

pP+1 9y P+1 2gP+1
Sx" (In x)* dx=’-;¢l(ln x)”—(px_!_l), lnx+(pf|_l). [p#—1L.
(In x)* dx _(Inx)?

3
(Inx)*de  (Inx)* 2Inx 2
X2 - X X x *
(Inx)*dx (Inx)z_l_nqx_ 1
x3 T T 2x? 4x2 *
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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.

JOTAPUOMHYECKUE OYHKIHH {613.9
(nx)*de__ (Inx)? 21lnx 2
P (p—lxFTt (p—I1PxPT T (p—1)xF!
[p+11

S (Inx)*dx=x (Inx)*— 3x (In x)* 4+ 6x In x —6x,

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

(Inx)? dx __ (Inx)?+! L
{ e lg=~—11.
» ¢ _XPP(nx? g . -1
Sx (Inx)?dx T oo Sx (Inx)?'dx
[P, q:f“_]].
(inx)?dx _ —(lnx)? q (In x)?-1dx
P (p—1) xP"+ — x? lp, —g#1].

Inx)* | (1
___Inllnx[—}-lnx—l—(;;l) +(3n;l)
d 21n x)? 21n x)?
x ad —lnllnx|+21nx—|—(2.‘;!") +4 3}13;‘) & 2

2 3
Sx__i‘=1n11nx|+31nx+(32'f’2f) +‘3;’_‘3’,‘) s s

xPdx

————lnllnxl—l—(p—|—l)lnx+

(P (Inx)? | (p+1)(In 2)?
+=or — Tt 33— F--

[=Se—%l, rie y=(p+1)Inx; cm, 568.1].

§ i =ln|lnx]

sz‘lix “l“|lnxl——lnx+(’2“’2")'__(gﬂ3xl)’+”

Sx’;in l"|l""’|—-2lnx.;.(22’“2;“)z (2;n3:!c)’+“

{ e =Inlnx]—(p—1) In g 4 L= LI
Sx(ﬁ,"x)q: (4*-1)_(;nlx)q-l i
e —aP p+1( xPdx

(lnx)q::(q—l)(ln x)q“+q—l (In x)7-1 lg=11.



623.5]

619.3.

620,

620.1,

621.1,

621.2,

621.9.

622,

623.

623.1.

623.2.

623.3.

623.4.

623.5.
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S dx _ —1 _p—1 dx
xP(Inx)? — xP-1(g—1)(Inx)?? g—1 ) xP (Inx)?-!
[g=#1].
Sln(a+bx)dx_a+bxln(a—}—bx)—x

len(a—{—bx)dx.—_-bx;;a In (a+bx)+‘§,f—

S‘ln (a+bx) dx=

b'x® bt

=(In a)]nx+ 22“2—]—% 42044— [0°x* << a],

_(Inbx)* a a*

=72 T bx + 2’-'b2x2 3’b’x’ + ZpAT [0*x* > ).
1 bx) d b 1 b

‘S‘ _n_(_gj:;zf_)___x_=; in x——-(;—-l——(;) in (a+bX).
In(a+4-bx)dx In (a4 bx) bdx

S 7 (p—nxﬁ-*+5(p—l)(a+bxw’“

[p # 11. [Cu. 101—105.]

Inxdx (ln x)In(a+-bx) _ In(a+bx) dx
at-bx b bx

[Cm. 621.1.]
S In(x*+a®)dx=xIn(x* 4+ a*)— 2x 4 2a arctg % .
len (x? —|—a’)dx=-;— L(x’ -+ a*) ln(x’-l—a’)—x’] .

fx’ In (x* + @) dx =

—%[x In (x* +a)—~x - 2xa® —2a® arctg J

Sx’ In(x*+a*)dx=

= ‘(x“—a")ln (x’+a2)——)—‘21+x’a’] .

S x*In(x*+a’)dx= —3,)— [x’ In (x* 4 a’)——% XL
-l—% x*a®—2xa* + 2a° arctg 5] .

S *ln(x*4-a’)dx=
—é[ x*+4a’)In (x +a’)—-§—°—+—§--—x’a‘].
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623.6.

623.7.

624,

624.1,

624.2.

624.3.

624.4.

624.5.

624.6.

624.7,

JIOTAPH®MHYECKHE OYHKIHHK [623.6

Sx' ln (x* +a*) dx =—;— [x’ In(x* 4 a’)—--; %'+

+ —?)— x*a® — —2— x*a®+ 2xa*—2q” arctg 7’:—] :

S x"ln(x*+a*) dx = l[(x——a)ln(.vc + a*)—

._+xgz xtat +xla6J
Sln[x —a*|dx=xIn|x"—a |—2x+aln'x+z .

Sx In|x*—a*| dx=§ [(x’—a’)lnlx’—a' |— 1
(tin)wt—at|ar = [ 1n] 2 —a*|— 22—
xta

2 t
—2xa*+a’ln T—a

|

- 2 2 Xt
=7 [(x‘—a‘)lnlx —a I——g—x”a’J.

Sx‘ In|x*—a®|dx=

N
5 b

S‘xnln]xz_azldx:_ xslnlxz_azi_%xs_

2 x+a
——3-xa—2xa +4a®ln — ]
Sx‘ln[x’—a’ldx:% (x*—a*)In|x*—a*|—
- 6 2 )
I
Sx‘lnlx’—a‘[dx:—;- x'njx*—a*|—= x"—
2 x+a
_gxa——a-xa—2xa +4a’ln —
Sx’ln]x’—a‘]dx=% L(x‘—a’)ln]x’—--a'[—
x* x%®  xat 4 4]
—FT 3 T g *e

OTH Ke BLIPaXKEHHA MOryT NPUMEHATbCA K HHTErpaJjdaM Tuna

er In (a*—x?) dx.



626.9]

625.

625.1,

625.2.

625.3.

625.4.

625.9.

626.1.

626.2.

626.3.

626.9.
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UuTerpaaun, comepxaurue r=(x'+4a’)h
3precs Beiopy 7 > 0.

Sln(x+r)dx=xln(x+r)——r. {Cm. 730.]
len(x+r)dx=(£2’;+ﬁ4f)1n(x+r)—§f. [Cu. 730.1.]

Sx’ In(x+47) dx=’;—’]n(x—|—r)—’—;-+%f—r. [Cum. 730.2.]

x?

Sx' In(x+r)dx= (7;—— ) In(x+r)— 6'+%a'xr.
[Cm. 730.3.]
Sx‘ In(x+r) dx=’f5—sln (x+r)—;—;+l—25 a’r’—a—;'-.
[Cu. 730.4.]
S‘x’ln(x—l—r) dx =-z—p_i—fll In (’H"')_p—_lﬁsw
[p# —1]. [Cm. 201.01—207.01 u 730.9.]

s+ /) e

=£‘ 233a*+2«14§5;: 2.12?7::‘*'"- x*<<a®].
=3 (nZ) SRS EER S e le>
- (o2 SR
[¥la<<—1]. [Cm. 781.1.]
Sln(x—l_r)d _'—ln(x_x—+r')_7 |a+ l rae r=(x*+ a*)'h,

[Cu. 731.2.]

Sln (:;;I—r) dx:__’“ (;x—’i—r)—ﬁ;—x' [Cm, 731.3.]

In(x+r) +r) In(x+r) dx
S g (P—-l)x”"’+p—l xP=17 [p#11.

[Cm. 221.01—226.01 u 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.

JNOTAPHOMHUYECKHE OYHKUUH [627

Unrterpann, corepxamue s=(x*—a’P"

3peck Bciopy s> 0.
Sln(x-i—s)dx:xln(x—l—s)—s. |Cm. 732.]

len (x+$) dx=(§—‘§) In(r+9)—2,  (Cn. 782.1]
{ (x4 ) dx=%In (x4 5)—5 =%, [Cw. 732.2.]
Sx’ln(x+s) dx = (%‘-—g—’%‘) In (x4 s)—
——%%s——% a’xs, [Cu. 782.3.]
Sx‘ln(x—l—s) dx=£55-ln(x—{—s)—;i5-—%a’s'—-a—;§.
[Cm. 782.4.]
p xP+tdx .
Sx ]n(x+s)dx— ln(x+s p—HS [p£=—1].

[Cu. 261, 01——267 01 u 732.9.]

fLin(54 /5 1) asm b (n2) 4 ho4 12 4

1-3-5
e . Ixfa>1]. [Cw. 783.1]
1 |
S Ll (i;'_ ) A= — 55 (xx+ ) -+ —a- arcsec ' % |
[0 <<arcsec | x[a| << m/2]. [Cum, 733.2.]
Sln LD gy S 2 [Cu., 733.3.]
In(x+s) , In (x+5) dx
S xP dx__(P—l)xP“+p—l XP=Tg [p=1].
[C. 281.01—284.01 u 733.9.]
Sln sinxdx=xln x—x—%—g%z)—
x7 Q:n—1p y2n+1
T19845 T Ta@a+Dy .ttt [0<x<<m].

[Cu. 45.] [Muterpupys 603.1.]
sin2x sin4x  sin6x
2 9.07 T 2.3
[0<<x<m]. [Unrerpupys 603.2.]

=—xIn2 —



642.5] NSMBIA-®YHKUHS H TYLEPMAHHAH 129

¥ X P 17x°
630.2, S‘ncosxdx_—F——@—éTs—’zTeéﬁ_

21 (2 —1) B,

e C e I <at/4], [Cw. 45.]
[Murerpupys 603.3.]

P

[x* < m*[4]. [Vinterpupys 603.4.]

5
630.3. S!ntgxdx:xlnx——x-}— ’fgi-].%)_}.

6247 91 (22n=1__1) B, 244,
‘toest ot Twensy F . e

[0<x<<m[2]. [Cm. 45.] [Wurerpupys 603.6.]

631.1. S'sinlnxdx=%xsx‘nlnx—%xcoslnx.

631.2. Scoslnxdx=%xsinlnx+]7x cos Inx.
632. (elnxde=Letnx—1(Tax [Cw. 568.1.]
a a X

Jambna-byukuus U TynepmManuan

640, Ecan x=]ntg(—Zi—l-%):ln(secﬂﬂ—tgﬂ), To B HasuBaioT

ryaepMannanoM x: 0=gd x =2 arctg e"—-—g— .
641.%) x=gd' 0 =A ()— namGna-dpynxuus.

642.1. shx=tgh. 642.2. chx=secl.
. A (]
642.3. thx=sin®. 642.4. th(%—)=tg(5).
dgdx dgd='x 7 7
642.5. LBY_qechy. 6426, L8 F_gecn [—7<0<T].

Ecnn umeercst TaGanua § B 3aBUCHMOCTH OT X, TO MOXKHO HaxO-
AUTb runepGoniHyeckHe ¢(YHKUHH no Tab/ulle TPHFOHOMETPHYECKHX.

*) gd—! osHauaer ¢yHKuHIo, 06paTHYIO rynepMaHHaHy,



650.01,
650.02,

650.03.
650.04.
650.07.
650.08.
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

T'MNEPBOJINYECKUE $®YHKLUHWH

ch®x—sh*x =1,

shx=l/ch2 x—1 [x>0],
=—}chPx—1 [x<0].

chx=)1Fsh’x. 650.05. sechx=1/chx,

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

h® x4 sech® x=-1.

cth® x—csch®’ x =1,
sh(—x)=—shux,

ch(—x)=chx.

th(—x) =— thx.

sh(x £+ y)=shxchy L chxshy.
ch(x £+ y)=chxchy + shxshy,
2shxchy=sh(x4 y)+sh(x—y).
2chxchy=-<ch(x4 y)+ ch(x—y).
2shxshy=ch(x—|—y)—ch(x—y).

shx+shy= 2shx+ych

2

+

shx—shy_QSh——ch—é—,

chx+chy= 2chx+ych—2—.

chx—chy= 2th+y y,




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.
653.2.
653.3.
653.4.
653.5.
653.6.

653.7.

5*

®OPMYJIH

sh? x—sh? y=sh (x+ y) sh (x—y) =ch® x—ch®y.

sh® x4 ch? y = ch (x 4 y) ch (x—y) =ch® x+-sh* y.

csch® x— sech? x = csch® x sech® x = m .
(sh x4 ch x)? =sh nx 4 ch nx.

1
shx4chx
sh2x=2shxchx.
sh3x=23shx+4 4sh’x.

=ch x—shx.

ch2x =ch®xJsh®x=2sh*x4+1=2ch*x—1.,
ch3x=4ch’x—3chx.

sh® x =—;—(ch2x—l).

ch? x=%(ch 2%+ 1).

sh%: l/%(chx—l) [x> 0],

= — ]/—;(chx—l) [x << 0].

ch—é—:l/%(chx+l).

_ thxtthy
“Txthxthy

th x+y\ shxdshy
2 T chxtchy

2thx

14-th?x”

sh(x £ y)
chxchy '

th(x-£)

th2x =

the £ thy=

th x____chx—l_ shx

9 shx ~— chx+1°

__cthxcthy;tl
cth(x £ y) == cthy + cthx °
cthzx 41

oth2x = o *

131
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653.8.

654.1,

654.2,

654.3,

654.4.
654.6.
654.8.
655.1.

665.2,

655.3.

655.4.
656.1.
657.1.

657.2,

657.3.

THNEPBOJMHYECKHE ®YHKUHMH [653.8

shx_-—(e —e )= (ln"x—l—n—l,—x), rae ln~'x=e".

Takoe o0603HayeHue HANOMHHAET, YTO 3HAUYEHHS 3TOH BeEJH-
YHHB MOTYT OWITh fONyYeHH 00paTHOH HHTepnoasuued us rtab-
JUUBN HAaTypajbHHX n0rapudMos, 4TOOW He MOJB30BAaTHCS PH-
goM B850, menjeHHO cxopswuMcs npu 6oabumx x. OGpatHylo
HHTEPMONALUIO MOKHO MPOH3BOAHTBL H M0 TabJjHLE RECATHYHWX
norapumMOB, €CaH  BOCMONb3OBATHCA TOWKAECTBOM In~'x=
=1g~'(0,4343 x).

|
chx——(e +e‘x)—§< x+ln_,x)
(Cm. npumevanune k 654.1.)

ef—e—%  F—]

the=rre==m71-
chx +shx=¢". 654.5, chx—shx=e¢""
sh(ix) =isinx. 654.7. ch(ix)=cosx,

th (ix) =i tg x.
sh(x + iy)=shxcosy 4+ ichxsiny.
ch(x £ iy)=chxcosy L ishxsiny.

) — Sh2x £ isin2y
th(x £iy)= ch 2x }-cos2y *

cth (x + l_y)=sh 2x F isin2y

ch 2x—cos2y *
sh0=0. 656.2. ch0=1. 656.3. th0=0.
3 5 7
shx=x+%+%+%+... [x* < o).
x! 1 6
chx=1+2—l+%+g—’+ [x* << o0).

9

thxmx—t g 28— M 1y 62
VES—T T B> 315 2835

(—1)"-122m (22— 1) 2n-1
— ..t @) B, x + ...

[x’ < %2 ; CM. 45] .




667.6] MPOH3BONHLIE 133

_ 1 2x8
657.4.  cth x=—+= 45+945 mmt
__1\#—1092n
+‘—%n,.—2 BT ... ¥ <<n’ cu. 48],

5 e Bl 1385 4
657.5. sechx—-l—m—l—a 6! A T gl

—1 i 2
+((2n))! E i + enw [xz <%; CM.45].
1 x , 7x* 38
657-6. CS\,hx=—;—€+3——6—6——m+ .

2 —l n 22"‘1_1 2n—1
( )(2('1)’ )an + ... [x*<<a% om. 45).

658.1. [Tpu x GOJbIIKX MONOKHTENABHHX
thx=1—2(*—e **+e " — . ).
[Ipn x oTpHuATENbHBIX, BOCHOJb30BATHCA GOpMyYIOH
th(—x)= —thux,
658.2, Ilpu x GoNbUIMX NOJOWKHTENbHBIX
cthx=142(** e +e 4 ...
[Tpu x oTpHuaTe]bHHIX BOCIOJB30BaThCH OpMYIOH
cth(—x) = —cthx.
658.3. [lpn x GOJBLWIHX MONOXKHTENbHBIX
schx=2(e *—e " fe~ % — . .).
[Tpy x orpHuaTeNbHBIX, BOCMOJIbL30BATHCS (HOPMYIOH
sch(—x)=schx,
058.4. [Ipu x GoabWIMX MOJ0KUTENBHHIX
cschx=2(e "+ e e 4 .. .).

Tlpn x oTpuuaTenbHblX BOCNOAb30BaThCH (GopMynoH
csch(—x) = —cschx.

FunepGoanueckne ¢yHxunu— [poussornbie

667.1. If_chx.  667.3. X —gechtx
667.2. ZN* _ chx  667.4. L gehi s
dx Tdx
667.5. dsech = —sech x th x.
dx
667.6. d cucli % = — cschx cth x.

dx



134 THNEPBONVYECKHE ®YHK{HH 670

I'nnep6oanyeckue ¢yHkunun— UHTerpasst

670. Wuterpaisl, coaepimaline TpHroHoMerpuueckue QyHKUHH, 4acTo
MOMXHO Mpeo6pasoBaTh B COOTBETCTBYIOUIHE HHTErpabl, COAEp-
Kaude ranepbonudeckne GyHKUMH, 3aMeHd X HA [X H MOAb3Y-
ach Gopmyamu:

sin (ix) =ishx, cos(ix)=chux, tg(ix)=ithx u 1, 1.
[Cum. 408.10—15.]
drta 3ameHa OblBaeT nosieasa M B ApPYyrux Bujiax ¢opmy..
Murterpans, coxepxawmue sh x
671.10. {shxdx=chx,
671.101. Sshidx—_—achi.
a a
671.11, Sx shxdx=xchx—shux,
671.12, x*shxdx=(x*42)chx—2xsh x,

671.13. S x°shx dx = (x* - 6x) chx—(3x* +6)sh x,

671.19, xPshxdx=xPchx—p Sx”"chxa’x. [Cm. 677.1.]
671.20. (sh*xdx= hE:_x,

2

3 __xsh2x ch2x «x
671.21. sth xdx = S — 8§ —7°
3

shd4x  sh2x (_35
32 4 8 °

671.30, Ssh’xdx— £h—x—chx
671.40. Ssh‘xdx=
14 _ 1 p-1 p—1 —2
671,90, Ssh xdx—?sh xchx— ———Ssh” xdx,
shx
672.11. S—dx——x-l—33!—{—55'-{—77!+
672.12. SS‘“‘ _—S“—"+S‘“" [Cv. 678.11.)

sh?x

67221, [Tdr=—Linjxl+ 3 (FFd@n.  [on 678.11)



677.20] HHTETPAJIH, CONEPWALME chx 135

ax _ X —1 1 chx+l
673.10. S S‘cschxdx—lnlth |=1n| e"+l =g lleer—r
xde _ x? 7x8 31x7 127x°
673.11. Ssh_x“x_ﬁ 3.5.51 3.7.71 T 3.5.01
(=1 2ETD gy [x* < a%. Cu. 45)
‘s CrES . Cu. 45].

P,
673.19. Sx dx. Paa:lonufnbL cornacio 657.6, ymuoxuth na XP u
sh x sh x

MHTErPHPOBATH [p+0].

673.20, S T —g csch® x dx = —cthx,

673.21. S%: —xcthx-1n|shx]|.

673.30. S;F;——Scsch’xdx_—fﬂi 3 InjthE .

2sh%x
673.40. (25 —cthx— 0¥
6.0, [ = — G 1 ) =11
675. S shmxshnxdx = Sh;(’;i’:l))"_sgingrz;x

[m*s£n?; npn m*=n* cm. 671,20].
Murterpann, conepwxawue chx
677.10. {chxdx=shx,
677.101. { chfax—asnZ.
677.11. chhxdx:xshx—chx.

677.12. x*chxdx=(x"+2)shx—2xchux,

677.13. [ chxdx=(x"+6x)shx—(3+ + 6)ch .
677.19, Sx” chxdx=xPshx—p Sxp—l sh x dx. [Cu. 671.1.]

677.20. (cn xdx =" 45,
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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.

TEUEPBOJHYECKHE OYHKUHH [677.21
§ _xsh2x ch2x X
S xch*xdx = 7 S B L

Sch’xdx:fh—’f—}- sh x.

4 shd4x , sh2x
Sch xdx =528 5 +8.
Sch"xdx———;shxch” ‘x—l—ppl(chp"xa’x.

Smd"“:l"[xl*’ 22|+44+6 5|+

Sst'ﬁd __ﬂtf+gshx [Cwm. 672.11.]
hix d h 2
SC_Lxﬁ= Injx| + 2SC X d(2x). [Cy. 678.11.]

e Ssegh x dx = arctg (sh x) = 2 arctg e* 4 const.

xdx x* X 61x® | 1385x"
Schx"‘f—42!+6.4| g6 T 1087
(-—1)"5,, 2n+2 JT.’
.—I—mx * + ... [x <T. CM. 45].

xPdx 1
S—c—h—x. Paznowuth —— cornaciio 657.5, ymuowuts wa x¥ u

UHTErpUPOBATH [p=0].
dx 2 _
S T S sech® xd x =th x,

S%‘%C:xthx—lnchx.

C(:;E 25:‘11: —|— l arctg (sh x).
S‘ 'c%}= th x—-tth .
S g;fx (p—ls)hc;l:P lx _?S chP—%x [p>1].
5 chmxchnxdx = Sg ((2'_*{‘_’;))",‘_5*12((;1:!;))::

[m*s£n® npu m*=n* cm. 677.20.]

dx X
Schx—{—l:th_‘f .



685.22]

682.02.

682.,03.
682.04.
682.95.
682.06.
682.07.
682.08.
682.09.
682.10.

682.11.

682.12.

685.11.
685.12.
685.13.

685.19,
685.21.

685.22,

HATErPAJH, COMEPKALME shx u chx

Sc—h“f—x_l=——cth%,
S%:Tl:xth%—mnchg—,
SChx;iil=—xcth—);—+2ln[Sh%|,
Scct?:ix1=x_th%~
S%:x——cthg—,

dx ®
Sm=arctg(shx)—th_2_ .
S E’?(_g}f_xl-r):‘ — arctg (sh x)—cth -g- .
S(‘cTaTdiT)’:%‘“%—%fh’%-
fErem=geng—geny.
Sch’iﬂ-l = Q}I/‘g Arch (icht:’xx_:ll)’

137

aas x>0 Gepercs noJjowHTennHoe 3unavenwe Arch, a nas

x<0—oTpuuarensHoe,.

dx dx
Sch’x—l =S e —th,

Uurterpanu, comepxaumue shx u chx

sh? x h

chx c
= '—2—- + const = 3

Sshxchxdx:

2

8
(shxch’xdx:c———'f.

J 3
*x

h
ch

Sshxch’xdx:

4
? __chPtly
Sshxch X d.’c—-—————p_l_l
3
Ssh’ xchxdx=-s—hs—x.

2 2 _sh4x  x
Ssh x ch xdx_--——-—32 T

2 ~+ const,

[Cw. 673.20.]

[p#—1].
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685.31.

685.91.

686.11.

686.12.

686.13.

686.19.

686.21.
686.22,

686.31,

686.91.

687.11.

687.12.

687.13.

687.19.

687.21.

687.22,

687.29,

687.31,

687.32,

FTHNEPBOJIMYECKHE O®YHKUHH

4
Ssh’xchxdx=‘%—x.
hP+1 x
P xch o ilink.
‘S‘sh xch xdx P
dx
§ svery =Inlthx].

dx 1 X
Sshxchz =_+lnlth3 ¢

dx
Sshxch’x 2ch2 gemx T Inlthx].

dx . 1
shx ch?”x ~ (p—1) chP"x+S shxchP=2x

dx 1
Sshzxch * = hx T arctg (shx).
dx
Sm=_zcth2x.
dx 1
Ssh’xchx__Qshzx_lnlthx"
dx - 1 dx
shPxchx™  (p—1)shP 'x  JSshP~Zxchx
S‘thdx—-gthxdx——lnchx
S‘sh xde 1 h
chix . chx Sechx.
sh x dx 1 th? x
S ch¥x . 2chPx 2 +c0nst
shxdx 1
S ch?x —  (p—1)chP-Tx

SSh *dx =shx — arctg (sh x).

Sz:,xdx—gth’xdx x —thx,

Ssh2 dx — sh x

ch?x ™" (p—1)chP-Tg —lSLhP"zx
sh® x sh? x

‘S‘m a'x—-—-Q——ln chx.

Szt;ﬁx dx = chx + sechx,

[685.31

[p#+—1].

[p+#1].

[p+1].

[Cm. 691.01.]

[p + 1].

[Cwm. 691.02.]

[p#1].



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.

HHTEFPANH, COAEPWALME shx u chx 139
sh® x - th*x
Sch‘ dx_Sth xdx=————+ln ch x. [Cu. 691.03.)
S sh® x 1 1
c_h—} =3hx chrx®

sh® 1 1
Smdx=(p—l)chl’“x_(p—:i)chi’"x [p#1 um 3].

shP=2 x thP-1x
S ch?x thy = p—1 [p +# 1].
it 692.01
S5T~dx_5cthxdx=—-ln|shx|. [Cw. .01.]
chx 1
ngdx::—a—]—x::—cschx.
chx 1 cth? x
Ssh* dx——2_sh—=75=-— 5 -+ const.
ch x 1
{ Fetr=— s (p#1].
SChZJCtiJc=ct|.vc+lnl’chi
sh
ch? x ”
Sshz dx—Scth xdx =x—cth x. [Cm. 692.02.]
ch?x ch x dx
‘S‘shf’xdx:_(p—-l)shp“x+p—lgshp"x [P+ 1.
ch?x ch?x
Smdx= 5 +In|shx|.

SChzxdx._shx—cschx
sh

2
S:lh],xdx~gcth’x£ix=—-—cm “4ln|shx|. [Cn. 692,03

2
f e =—gm iz
SE:_:’_)—cdx=—(p—l)lshP-'x_(p—3)ihP—’x [p+#1 nm 3].
Scllz;zxx x=—Ct’I;I:;x [p#= l].

sh x dx
Sm:]n (Ch.‘f—{— 1).
S‘shxdx

hx =in(chx—1).
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689.03.

689.04.

689.05.

689.06.

689.07.

691.01.

691.02,

691.03.

691.09.

692.01.

692.02.
692.03.

692.09.

THNEPBONHNYECKHE OYHKLHH

dx 1 X
Sshx(chx+1)=_2-(chx+1)+" l"|th_| :

dx 1
Sshx(chx—l)=2(chx—l) lnlth l

S‘ sh x dx -—ln( chx

chx(chx4+1) chx—!—l)'
sh xdx —1In chx—1

Schx(chx——l)— ( ch x )

ch(m-+n)yx ch(m—n)x
2(m+n) + 2 (m—n)

Sshmxchnx dx =

[m®* = n® upn m*=n* cm.

Murterpanu, conepxamue thx u cthx

S thxdx=Inchx. [Cwm.
Sth”xdx=x—thx. [Cw.
Sth‘xdx——lu—}—lnchx [Cm.
S th” x dx = — ﬁ::lx—}—s th?=* x dx

Scthxdx=lnlshx|. (Cwm.
S cth® x dx = x— cthx, [Cm.

Scth’

S cth? xdx = — Cthp

4gthpzd

| shx]|. [Cm.

[689.03

685.11].

687.11.]
687.22.)
687.33.]
[p+ 1]
688.11.)
688.22.]

688.33.]

[p 1]



700.

700.1.

701,

702,

703.

704.

705.

706.

VIl

OBPATHbBIE 'MNEPBOJIMYECKUE ®YHKLIUUN

Arsh x = Arch )/ x* 4 1.

[Tpu monoxutenbHoM x GepeTcs moJoXuTeNbHOe 3HaueHue Arch,
MPH OTPHLATEJHHOM X— €ro OTPHLATeNbHOE 3HAYeHHe,

Arsh x = Arth

x 1

T resch —
=—Arsh(—x)=Iln{x+V x* +1}.

[Cm. 602.1 u 706.]

Archx =+ Arsh V¥ =1 = + Arth V"’“’

==Arsech7=j:ln {x+Vx*—1}

[x>1]. [Cm. 602.3 u 707.]

Arth x = Arcth + = In 1% [x* < 1]. [Cm. 708.]
Arcthx = Arth— 4 gl [x*>1]. [Cm. 709.]
5 In 2t . [Cw. 709,

Arsech x = 4 ln( + ]/——1) [0<x < 1]. [Cu. T10.}

Arcschx =In (L
b 4

S+ 1>. [Cw. 711]

L 13 4 135 , .
Arshx=x 3% +245 ~grE% s [x* < 1),

1.3 1.3.5
*““(2")+2-2x3 5440 T 24660

[e>1],
1-3 1-3.5

2. 2x‘+2 4.4x 273.6. 6x°+
[x<—1]. [Cm. 602.1.]

=—In|2x| —
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707.

708.

709.

710,

711,

720,

720.1.
720.2.

720.3a.

720.36.

OBPATHLIE THMMEPBOJHUECKHE OYHKUHU [707

1 1-3 1.3-5
AfEN L= ol [l" () =g d i 246600 ]

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

Athx=x+ 242454 [<1] [Cw. 601.2]

11 1 1
Arcthr=—+ostestrat ... [x*>1]. [Cm. 601.3.]

1, 13 ., 135
72% Ta44* Trde6r T J
[0<<x<<1]. [Cm. 602.7 u 602.8.]

Arsechx = 4 []n —2x——-—

1 1-3 1.3.5 .
Aasseliy== w—g a"‘2 T sdeae T W11
2 1 1.3 135 o

— —_— —_— 2_
=T+~ To756" i 5
0<x<1],
1, 13 ., 135
—73* t3ga* “zae6* T
[—1<x<0]. [Cm. 602.5.]

=—1In 2
X

Arsh(;};x—]—iy):i(——l)"Archs—'H—l-

+ i(—1)"arcsin e —|— inm,

st
3aech OepyTcd MOJIOWKHTE/bHbIE 3HAYeHUs ArchT, n—ue-

jJoe qucyao uaM 0, X NOJNIOWMUTENbHO, Y MOJOXHUTENbHO HIH
OTPHLLATEJIBHO,
3uauenus s 1 f cMm. 720.1 u 720.2.

s=) {1+ ¥)*+ x* (noJI0WHUTE/IbHOE 3HAYEHHE KOpHS).

t=1 (1 —y)* +x* (nO/IOKHTENbHOR 3HAYEHHE KOPHA).
3aMetum, 410 npu x=0u y>1, t=y—1u s} t=2y.
Ecmm x=0n y<1, t=1—y u s+t=2,

Wnaue:

ArshA=In(4+ V14 A*+ A) + i2kn

HIH

Arsh A=—In(+ V1 A*— A) + i2kn,

rie A MoweT ObiThb KOMIJEKCHON BeJMuHHON, a k— uesoe
yucyo uau 0,

O KBajpaTHOM KOpHEe M3 KOMIMJEKCHOH BeJHUHHB cM. 58 a o
norapudme cm. 604. Popmyabl 720.3a U 720.36 TOKAECTBEHHbI.



728.4}

721.1,

721.2,

721.3.

721.4.

721.5a,

721.,56.

722.1,

722.2,

722.3.

728.1,

728.2,

728.3.

728.4.

TIPOU3BOJHHE 143
Arch (x4 iy)= + (Arch-’%q—}-iarccos 2 -l— i2kn) ’

Arch(x—iy)= L+ (Arch p;‘q zarccos +z2kn)
hPta.

31ecb HAaZO OpaTh MONOWHTE/NbHOE 3Havenue Arc 5

X MO0JIOXHUTENbHO HJIH OTPHUATE/bHO, Y MOJOWHTENBHO,

p=]/(l + x)*+ y* (nonoxuTenbHOE 3HAYEHHE KOPHA),

g=V (1 —x)*+ y* (nonokuTebHOE 3HAYEHHE KOPHS),
Hnage:

AtchA=4 In(A+V A*— 1)+ i2kn
HJIN

ArchA=FIn(A—V A —1)+ i2kn.
(Cm. npumeuanue k 720.3.)

l 2
Arth(x—|—ty)_—l %
1+x | —x
—|-—2- {(2k-|— l)n—arcth—arctg—y } .
Huaye:
(l +xP+y* i 2y ;
Arth (x+ly) —x)zm—l‘ 5arctg f:};‘:g;"}'iﬂk,

rae kB ecTb HY/Jb WM UEJNOE YHCAO0, a apKTaHreHc Gepetcs
B KBaJpaHTe, ONpeie/iieMOM 3HaKaMH 4YHCJUTE/IS W 3HaMeHa-
Tend (a He B CMbIC/ie [JIABHOTO 3HAYEHHd),

Arth (x+iy)=i i+"+i-‘; [Cv. 604.]

OGpatnbie runep6osnyeckne GyHkuun — [Ipon3BoxHbIe

Ed}A‘Sh a= an]+az

Ed)—cArch %=Vx%?— [Arch %>0, §> I] .
Z?xArch%=7§—l__;; [Arcn 2 <0, 2> 1]
— Arth— 4

R [x* < flz].



144 OBPATHHE THMEPBOMHYECKHE &YHKIMH [728.5

7285, LArcthi— 2 [x*> a’].
—a X X
728.6. AISECh m [Al‘SeCh —a— > 0, 0 < -E- < l] .
d X a x x
728.7. —Arsech —=m [Arsech—a—<0, 0<77< 1} g
728.8. A hZ e
rcsc . sz =

(Bcro;ly. Kpome 728.4 1 728.5, a j0JKHO OBITh MONOMHTENbHBIM.)

O6patuble runep0osnyeckne Gynkuuu — HnaTterpansi
3zech Beiony a> 0

730. S Arsh X dx=x Arsh 2/ T o
730.1. SxArshidx=<%!—|— 5'-) Arsh 2 21/ raT
730.2. Sx Arsh X dy =% pren X R AT
730.3. Sx' Arsh 1;~dx=

= (%‘—3%2‘) Arsh i;-—}-sa x—2¢ Vx*+a'.
730.4. Sx‘ Arsh X dx =

_x x  8a*—4ax?4-3x%, f—s
=7 Arh g ———m——V7Fa"
[Cm. 625 — 625.4.]

» x o xPH x 1 xPHidx _
7309,  (aArshZax=2" Ann 21 T -1l

[Cu. 201,01 —207.01 u 625.9.]

731.1. S-}‘C— ArshZ dx =

2x | \? 1 a® 1.3a* , 1.3.5a®
‘_‘( \ )+§?Z="_2_4’F+246’x°

_x I . 1.3 x 1.3.5 « 5 3
= 2T i33aTIi5s ¢ 246 77a [x* <a]
_ 1 2¢\* la* 1.3a* 1.3-5a° x

=2 ('"E) —rFeTier riest [E>l] '



732.3]

731.2.

731.3,

731.9,

732.

732.1,

732.2.

732.3.

HHTECPAJIbl 145
S' Arsh Zax— — L asn 2L at Vita|
a X
1 x .1 x Vara
p Arsh ;dx-— —5g Arsh R =l

[Cu. 626.1—626.3.]

1 x 1 x
S;,Arsh—adx=—(p_lTp_lArsh z—l-

1 ax
+ P—:TS - Vita [p#1].
[Cm. 221,01—226.01 u 626.9.]
SArch %dx=xArch%-—-l/x’—a2 [Arch—Z— >0],

=X Arch%—i—l/x’—a= [Arch% <0].

SxArch %dx: (’g——%) Arch %——%Vx'— a’
[Arch—z- >0],
= (x_._.__z) Arch = % 1 —

2
[Arch—Z— <0].

: x % X 224-x 3

Sx Arch 7 dx=7 Arch —— g Vx*—a
[Arch-z— >O],

=% Arch X 4 22y

X
[Arch; <0].

Sx Arch dx = (x )A h :5‘12"3—2”)‘3l/x”—a2
[Arch£>0],
__(x* 3a* 3ax—|—2x’
—(T*—3—2> Arch -E l/x —a®

[ArchH <0],



146 OBPATHHE THMMIEPBOJHYECKHE OYHKLHH [732.4
732.4. S x* Arch % dx =
2 4
=% Arch £ _SHAEI Iy
{Arch—:- > O] ;
4 2,2 4
% Arch = -}-8————————a +4‘;5x + 3% Vxi—a
[archZ <o) [ow. 627—627.4,]

732.9, Sx” Arch -g dx =
x 1 xP+1dx
1 AN T e
{Arch% >0, p#:——l],

__xPa xP+ldx

e Arch o +P+l Vi—a
[Arch; <0, p#—1]. [Cw. 261.01—267.01  627.9.]

733.1. S-‘- Arch X dx =
X a

1 1-3 at 1-3-5 a*
?(l"_> +2’x’+2 Prtigent-

[Arch; >0-l,
= [ (l —) +2‘x‘+2l f’a+2143g’::+ ]
[Arch; <0]-

1 x | x 1 X
733.2. ?Arch = dx = -—}-Arch 'a_+E arcseci—a l
x - L3P
[Arch; >0, O\arcsecl 5 ‘< 2],
=—LArch £ 1 arcsecli‘
X a a a

X X 11
[Arch;< 0, 0 < arcsec IZ l < 3] 8



735.4] MHTECPA/H 147

1 X l/x’—a'
7333, (jArch Zax=—arcn 24228
[Arcn® > o],
L a
_ 1 x Vi—at
=—gahrch o ——m—

[Arch%< o]. [Cr. 628.1—628.3.]
733.9. le,,Arch 2 ax=
_ 1 Arch =~ L .
=—g=trm i s + 1§ mye=a

[Archi>0, p+1 l §

_— ! Arch X S
T T p—DnxF a —1 P'Vx=-—a'

[Arch-j:-<o, p#:l]. [Cy. 281.01—284.01 u 628.9.]

Or 732 no 733.9 sciony —-2— > 1.

734. S Arth % dx=x Arth £ 4 2 In (2" — &),

734.1. SxArth—;_dx= & Arth = £ %

2 X g x o @ 2_ 2
734.2. Sx Arth; dx = 3 Arth = -+ 5 + = In (a®* —x?).

3
734.3. S =2
X a xP+1dx
734.9. S 2  pF1 S F—x

[p#=—1]. [Cm. 141.1—148,1,]

1 X X, x3 x3 x‘)
7350, (parnZar=Zi 42y

735.2. S—liAfthidx: ___A th i '_‘l <az—2x2> .
X a X
735.3 VNI I ¥ P, I
8 fpannarmg (G- ) T

735.4. S L oArth X dx—
X a

1 1 1 2x?
= At 2L Ly, ("—i) )
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735.5.

735.9.

736.

736.1.

736.2.

736.3.

736.9.

737.1.

737.2.

737.3.

737.4.

737.5.

737.9.

OBPATHHE THNEPBONHYECKHE SYHKIIUH [785.5

i x 11 ! I
S;Arth-;dx:T(? )Ath_a._m_wx,

S‘—li,Arth iC-d)c=— !
P4 a

B 734—735.9 sciony x* < a%

(p—1) xP~

; Arth f——}-

p—-lS xP- l(a’—x’) [p#l]'
[Cu. 151.1—155.1.]

X . x a 2 2
SArcth de_.xArcth p 4+ 5 In (x*—a®).

Sx Arcth L gy =%—
a 2

S x? Arcth %dx - Arcth

Y
(x’Arcth {—dx:x'4a Arct
o

P41
Sx” Arcth X gx = Arcth X
a p+1

a® X ax
Arcth z —l— —;2-

—|— + ln(x at).

x , ax®  a’x

hete+tT:
xP+) dx
—zi'__p-i-lSaz——x2

[p#=—1]. [Cm. 141.1—148.1.}

x 2% 5% T

S—I—Arcthidx=—_____.______._ .
x a

S;—,Arcth X dx = 1 Arcth
a X
1 X 1 1
Sx—, Arcth—a- dx= 5 (71?

Sl, Arcth ﬁ dx =
X

= Arcth - —
a

1 X 1 /1
S;g Al'Cﬂ'l—E dx=T (z—z—_

{ prctn 2 v = '
X a

T (p—1xPI

x_ (=
a2  2a X2 *

) Arcth= 2t
a

2ax °

1 n in x2—a?
6ax®  6a® x? :
1 1
) Becth 7{ T 12ax® T 4ax

Arcth ﬁ—|—

, e dx
,_p—l,)xp (@@ —x2) [PWH]-

[Cy. 151.1—155.1.]

B 736—737.9 sciopy x2 > a®



739.1]

738.

738.1,

738.2.

738.9.

739.1,

HHTETPAJIBE
X X . x
S Arsech = dx = x Arsech - +a arcsin —
X
[Arsech = >0],
X . X
= xArsech ——a arcsin —
a a

[Arsech —2— <0] 3

sech X dy =% L5 T2
SxArsech = dx= 5 Arsech T Va x

Arsech % >O_ .

X x a _, 3
_2Arsecha+2Va x

Arsech % <O7 s

6

149

axy/ 5 , @ -
X Arsech dx——Arsech——— a*—x —I—Earcsm;

Arsech —Z— > 01 s

> ax . X
=g Arsech Va —xt —F arcsin

Arsech 7’:- < 07 .

a xP dx
P+1]) Yar—x
[Arsech rl >0 p+—11,

Sx”Arsech—dx-— 1 Arsech +

xP+? X a xPdx
= —— Arsech =

p+1 a p+1)Va—g
[Arsech—z- <0, p=t—1
[Cu. 320.01—827.01.]

1 x 1 a 4a 1 x? 1.3 x*
S; Arsech; dx = = <1n;) In e e
1-3.5 x*

x
—54—6—’0—0_ [AI'SBCh-— >O],
1 a 1.3x* 1:3.5 x°
7(1"?) +2’a2+24’a‘+246'a°+

[Arsech =L 0] .




150 OBPATHHE THNEPBOJIMYECKUE OYHKUHH [739.2

Vaz_x:

739.2. S Arsech dx= —— Arsech +
[Arsech —;ﬁ > 0] ,
ax

= L Arserht ——Ka—z:—x: [Arsech 2 = 0] .
X a a

739.9. Si” Arsech X dx =
X a

-——lArsechi— a dx
(p—1)xP™? a p—l ) yryar—

[Arsech % >0, p;&l],

1 dx
T , Arsech — +P~—l§xﬁ Vo

[Arsech—;<0, pq&l]. [Cy. 342.01—346.01.]

B 738—739.9 sciony 0< x <a.

7490, ‘S‘ Arcsch % dx = x Arcsch % - a Arsh % 3

740.1. Sx Arcschi dx= x—’ Arcsch—x- +2V¥+a.

740.9. SxPA h 2 de =" Aresch £ .
resc x= + rcsc +p+l Voara
[F#=-—1]. [Cm. 200.01—207.01.]
l 3 l 3 5
741.1, SYAICSCh%dx=_%+233% 245525+
1-3-5 a’ 2
tiaeTar [#* > a7,
N 4q 1-3 x*, 1.3.5 x¢
= 3(1" )l"?'l'fn? e toree
[0< x <a],
AL TH ) IEEE 2 2
—2 x x| P2 T8 AT 2.4.6°a°
[—a<<x<<0]
741.9. Sxip;\rcschi;- dx =
1 x a dx
_—mArCSCh ?{—‘p__lj‘xp V’m
[p#1].  [Cw. 222.01—226.01.]

B 740—741.9 sciony a > 0, x> 0 (kpome 741.1).



IX.

3JNIMNTUYECKUE ®YHKUUN

°
¢ do 2
750. 06 = T k 1 y
03HAYNM U (5 iy [f*<<1]
0 dx o
- == [#=sing),
0

=F (@, k) (sasunmunecrkuii unmezpar nepgozo pooa, cm. 770).
751.1. ¢ HasblBaeTcs amnaumydoil, k—nodyren.

751.2, p=amu.
751.3. sinp=snu=x, 751.4. cosqg=cnu=)1—x%
751.5. A um A(g, k)=V1—Rsinfg=dnu=}1— k%

X
Vi—e '

751.7.  Jonoanumensuuii modyss k' =V 1—k*.

751.6. tgop=tnu=

752.%) u=am"'(p, B)=sn""'(x, k)=cn™’ {Vl———x’, kY=
—dn M {VT—F%, k) =tn" [—J——- k] .

Vl——x‘ ’
753.1. am(—u)= —amu. 754.1, am0=0.
753.2, sn(—u)=—sni, 754.2, sn0=0.
753.3. cn(—u)=cnu, 754.3. cn0=1,
753.4. dn(—u)=dnu. 754.4. dn0=1.
753.5. tn(—u)=—tnu. 755.1. sn*u+tcnfu=1,

*) 3mechb nokasaTesb CTeneHuw — | npuMeHseTcss B cMbicjJe oOpartHoll dyik-
uun, (pum. ped.)
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755.2.

756.1.

756.2.

756.3.

756.4.

757.1.

757.2.

757.3.

757.4.

758.1.

758.2.

758.3.
759.1.
759.2.

759.3.

7690.1.

760.2.

S/IMITHYECKUE OYHKUHH [755.2.

dnu+FEsn*u=1.  755.3. dn*u—R*cn*u=~k"",

snucnvdnv +cnusnvdnu
sn(u4-v)= +

1—k?sn2usn®v

cnucnv Fsnusnvdnudnu
cn (¢4 v)= 1—k2sn®usn®v

T p2
dn(u:l;v):dnudnv+k snusnvcnucnuv

1—k2sn?usn®v

tnudnov +thodnu

tn(u £ v)= 1F¥thutnvdnudno’
2u_2snu(:nudnu
Sl =" "Fsntu °
& 2u_cn’ u—sn*fydn*u _ 2cn’u
T I—k*sn*u T 1—FR:sn'u
dn 2u__dn’u-——kz snfucn*u _ 2dn*u
- 1—ksn*u T 1—F*sntu
2t
i B nudnu

l—tntudn®u’
nl— ]/ l—cnu
sh5= 14+dnu"
u ]/cnu—l-dnu
= 14+dnu °
cnu--dnu
dn?“ ]/ l14-cnu °

sn (iu, Ry=itn(u, k).
1

cn (ill, k) = m’ .
. dn(u, &
dn (lll, k) = E-:((_U,—}T} .

snu=u— (1 + k) o (1 4+ 148 49 & —

cnu—1—~—+(l -+ 4k’)

— (14 1354 4 135k + &) & ..

— (1 44k 4 168%) &+
+ (1 + 40847 912 + 64k") i —. .



772]

760.3.

760.4,

768.1,
768.2,

768.3.

770,

771,

772,

Tabanubl 3HaueHUi 3MAUNTHYECKUX HHTerpasnoB cM. [27], [28].

S/IIHNTHYECKHE HHTETPAJIH 153
Mu—L—Hﬂ+ﬁ+&ﬂ#i—06+mﬁ+ﬂm”rf
-+(64-k912k*4-408k‘4—kﬁk'———un

am = u— B (4 R B (16 4487 + BY) k'”!+

-HM+M%H4%w+mH§—M

anuntnueckue ¢pyskuun — [Iponssoanbie

d
—snu=cnudnu.

du

d
—cnu=—snudn u.
du
~—dnu=—kzsnucnu.
du

daauntnyeckue pysxunn—HUnrerpasb

darunmuyeckuii unmezpas nepsozo poda

de
FW,M=SVt3ﬁﬁ$

X

dx .
=\ Vicevizee [x =sing].
[

Aansunmuneckuli unmezpanr 8mopozo poda

®

E (g, k)=S]/1—-k‘sin’(p dp =
0
X

(Vl—ﬁﬂ
=\ ——=dx
'o' V] ——X2

daarunmunecruil uumezpaﬂ mpembe20 poda

n

g, n, k)= j

[}

(1 4+ n sin® @) lfl—la2 sin? cp

dx
FV A+ YT Vi1—iet

n Ha3uBaeTCd napamemponm.

[£* << 1],

[Cw. 750.]

[x =sing].

[x = sing].
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773.1.

773.2.

773.3.

774.1.

774.2.

774.3.

SNNUNTHUECKHE OYHKUHH [773.1

[Tonuse a3nnUNTHYCGCKHE HHTErpans

n/ d(p
sz Vl—k”sin%pz
0
—-EI:_ [_z- " 12. 32 i 12.32.52
=% ('+2=k +apk +§=.T=.—ezk°+---)
[k* << 1].

K=g(4m [1+gm + 2 Sm
2 2 2242
l2'32_52
taEEe ™t ] '
rae m=(1—~k")[(1+£).
Ator pan cxomurcs Goictpee, yem 773.1, NOCKONbKY mi<Z k2,
Bt 2 e
K=lng+g5 (Iny—m>k +
12.3° 4 2 2 7
"‘22-42(1“1?'_?‘2“371) R+
12.32. 52 4 2 2 2 ,
tare <1"7a7—1.—2_ﬂ_5_-6> RO

rae B =V 1—k.
2

E= S VI—=Fsin’ gdop=
0

o 1, 123 ., 1235
“7(1"2=k gk ek -)

[#* << 1].

n m? 12 12.32
E=2(l—+m) [1 ‘}‘2—3“‘22_427”4‘*' 22,42,627”6""’ ---] )

rae m=(1—Fk")[(1+4+&").
dror pag cxomutcs GbicTpee, gem "774.1, nockoasky m* << k*,

1 4 1 P

Lk In 57— k' 4
t33 F1.27 34
) 12.32.5<l 4 2 2 1

T 2.3%.6



781.01] S/AMMITHYECKHE HHTECPAJH 155

775. (P, k) j‘l/-l——kz Slﬂz —
=?K—sin(pcoscp (%A k* - iA k-

3:5 , .
+246A,/e +...)‘

3-5 5 . [
A =m+4—68m2(p+—sm‘q>,

3-5.7
A, ‘2468+4688m (p+68$m (p—{— sin® @,

a K naxoautca no ¢opmyne 773 miau u3 tabnull.

1.3:5

4 (3
776. Flp, R)y=¢ +3 vk —|-24 v,k +2460“k+'°"
rae
9
e S sin®*” ¢ do. [Cu. 430.}
0

@
1. Elg, B={V1—Fsin gdg=

0

2 ; 1
:%E—i—sm(pcosq) (7A,k’+2%1A k-

6
o A ) s
roe A,, A,,... Te ke, 4T0 u B dopmyse 775, a E wmoxer
6biTb NosyyeHo u3 Gopmynist 774 unu u3 Tabauu.
X
dax

& =tn"! Py
780.1. Vit Visrs n~' (x, k) *) = F (arctg x, k)
1]

[x > 0].

I fx b\* 1
781.01. Swz_xz Vs —a ™ '(;.;) )= 2 Fg, k)

[cpzarcs1n—b~, k_—ab—] , [0<x<<b<al.

*) 3jech uepes sn~!(x), tnT! (x) oGosHaueHbl hyHKUHH, OGpaTHbIe sn X ¥ tn X
(o6aactb usmenenus ot 0 po K). (llpum. ped.)
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781.02.

781.03.

781.04.

781.05.

781.06.

781.11.

781.12.

SJMUNTHYECKHE OYHKUHH [781.02

= 2 {(K(k)—F(g, )}

5 a? x=;fx= b?
[v

= 2__ 13
_.arcsm(y,a xz), k=Vaa b], [0<b<x<al.
K(k)= F( g, )—-nonuuﬂ anunTHyecku#h udrterpan, Kak

006bi4HO, MHTErpan OT X, 10 x, MNOJyyaeTcs KaK pa3HOCTb
MHTETpajoB of b 10 x, u oT b no x,.

5I/-x”—a’ Y @—b® =—};{K(/z)—F(q), k)}

[p=arcsin (ajx), k=bla], [0<<b<<Ta<<x].

x
vty =t o s T e
[(p=arctg%, k= Va_za-—-_b—‘] , [0<b<<a; 0<Cx).

x

:5 = — e (K= Fle. &)
[(pz—-arccos %, k":ﬁz‘b_“_’;;]' [0<x<¥].

x

;?Vaz—i-x:b;/ P Va*l—{—tﬁ Flo. B

[(p—arccos k_l/a—‘a—{-?]' [0<b<x; 0<al.

S Vaz_:‘;d'jbz =aF (¢, k)— aE(p, k)

[(p_-arcsm (x/b), k=bja], [0<x<<b<a].

x

51/112_—;?;&?1:’ =qFE (%—, k)—aE((p, k)

, [<b<x<al.

V =, l/a’_-——_b’J

[(p = arcsin ————— ==

*) CM. NOACTP. MpHM. Ha cTp. 155,



781.22]

781.13.

781.14,

781.15.

781.16.

781.21.

781.22.

IIMOTHYECKHE HHTETPAJIH 157

x*dx _ Vi—a VE—0o
) Vi Vea—r %
+aK (k)— aF (g, B)—aE (%, k)+aE(p,

[(p:arcsin %, k—_——z—] , [0<bh<<a<x].

+

X
x2dx xVa‘—i—xz
= — , R
§Vw+fVm+ﬁ Vot aE (. &)
{(p=arctg %, k—_——lﬁz—za—_—gz—], [0<x 0<b<al

Sifﬂ;d;;gt}_‘:l/m[ﬁ'(%, k)_-[;‘((p, k)]__

—m |K(k)— F (g, )]

[(P=HI'CCOS"—Z‘, k:—_—'__-], l0<X<bl.

S‘ x*dx .

Va’—{-x’ V E—pt -

_ Va"’-f—x’ V25 + b2
x VaFe

= ], [D<b<x 0<a].

F(p., B)—Va '+ E(g, %)

[(p—-zarccos—i- y k=

Vit
x'/'az__xz
dx——aE(cp, B [0<x<<b<al,
J VbE—
[ = arcsin -—, k=%] .
V=
Vai—

—

@ = arcsin = b , k=—Z] s [0<x<b<al.
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781,23,

781,24,

781.51,

781.61.

782.01.

782.02.

SJIMNTHYECKUE ®YHKUHNH [781.23

+aF (9, k)—aE(p. k)

S Vaie de =% |
° Vot Vete

[(p:arctg %, k:@il [0<x 0<b<<al.
YVﬁf dx =
-b sz—b‘
PIEV A
_ Va +xxVx b? _“_]/"_az_’_ bz{F((p. k)— E (9. k)}
[(p=arccos%, k=_—;V_:1T—b;1 [0<b<x; 0<al
( xVdx xl/a’ EVE_2 +
X Vai—z Vii—2 = 3
2) b3 2 (1 k%) b®
+@§,’:T’1F(q>, R )

[(p = arcsm , k= —Ill .

gVa’——x'Vb’—x’dx ._xVa2 x; Voi—x x

+(§;—I—3k, )F(cp, k) + (a + ab®— 2b %Z,)E(q), k)

[(p——arcsm =, k= a]

u x
sin® @ do j‘ 2 x2dx
——e e o | § du = i —
Y Vl—k’sin’cp d bt ‘ Vi—2 l/l—k‘x’
1 .
=;?{F((Pa k)—E (¢, k)} [x =sing].
X
%:jcnzudu—_— de:
Vi—ksi? ¢ Vi—Fkxe
0
E , k l—~ )
@0 ”) [ =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.

3/IENTHYECKUE HHTECPAJH 159
¢ tg* @ do A tg o E (9, k)
I fuh R 2 = V1 et 5
Vicksis jtn uwde=1=5 YV 1—Fsin @ — -
0
¢ d(p V‘—k! Slnz(pt F E((ps k)
jcoszqa Vicmemg — 1—F 20t ieh—T5
o
j T P in q)d(p tg V1 —ksin® g+ F(p, k)—E(p, k).
w ———
Stg‘(p Vi—F# sin*@pdp=tgo V1=Fsin ¢+

Ssnudu——-——Ar ch (d:,u).

S cnudu= % arccos (dn u).

S dn u du = arcsin (sn u) =amu,

du__ln snu
snu ecnu4dnu)”

du 1 ]n(k snu+dnu> )

nu

cnu K
du 1 L et k' snu—cnu
dnu K g k' snu-cnu
u
Ssn u du—~{u E(amu, k)}.

0
u
S cnfudu= % {E(amu, k)—Fk" u).
[
u

S dn*udu=E(amu, k).

]

u
1
S tn'udu=gz{dnttnu—F@mu, k).
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IANTHUECKHE OYHKUHH

788.1.%) ysn 'xdx=xsn" x—l—-— h[M]

788.2.

788.3.

789.1.

789.2,

K

S en~'xdx=xcn™’ x——,la— arccos VR + k*x.

1— %2
ydn"xdx=xdn"x—-arcsin [Vlk ad ] .

aE
=4 (E—K.

oK 1 ({E
%“W(W”K)'

*) CM. moacTp. nmpuM. Ha ctp. I51.

[788.1



800.

801.1.
801.2,

801.5.
801.6.

801.7.

801.82.

801.83.

801.84.

801.85.

801.90.
801.91.

X.

BECCEJIEBbl $YHKIUU

Iluqxpepenuuanbuoe ypaBuenne DBeccens umeer BuA:

| du nt
dx’+xdx (1 —'x_’)u=0'

Beccenesa dynkunua mepsoro pona J(x)

O603Haunm ;;Jn(x) yepes J, u T, 4.

xJ;=nJ,.,—xJ'n+,- 801.3. 2”‘]n=x']n"l+ xJ’”"'
Ip=—nl,+xJ,_,. 8014 2,=J,_,—J,,
4y =J,_,—2 +J

n+2°

d n n
o KD =x",

-1

d = <
Zi—;(x )=—x""

‘/x=?—J‘l’_Jo°

b4

8 4J,
J= (’;“‘) —2,

J‘=(l )J +2 (9_1)1,.

1=2(1=2) 0+ (F—3+1) %

’

Jo=—‘—J

1°

],—.l———

6 T.b. Osain
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801.92.

801.93.

§01.94.

801.95,

802.1.

802,21,

802,22,

802.3.

802.4.

802.5.

802.61.

802.62.

802,69,

BECCEJIEBH ®YHKUNH [801.92

J;=(§—1) (5—;-,){‘-.
L=3 (F1) = (5510

‘ 960 84 1920 408
A= (F-R ) A (55 e) 2

Tabauun Jo (x) v J,(x) cm. {10, 15; 17, 193, 20].

- .
Jo(x)=1-(%x)z+(—2__x) —(%x)

12.92 [Fgr.g T e
(Lx)‘ (‘_x)"’
J,(x)=—-J3(x)=%x— fa.g + 1322.3— :
2 X L

Jy (X) = 57 241:3! oo —smE T

ey ]

n+1)(n+2)

[lpu n uenoM NOJOXUTEIbHOM

1\ 1y
Jn(x>=(—?;;>—[‘-(?x) +137

1(n41)

[lpn n uenom
Jon(X)=(—1)"J,(x).

Ecan n — He nenoe nojoxuTeabHOE yucio, To B gopmyJe 802,3
samenuth n! uepes II(n). (Cm. 853.1.)

3x* 7x®
J(x)—”‘ 2*112!"’252!3! Fag e

: 2 6 8
J2(X) = =515+ morg —5mE T

D (n-42) £n+!
T n—10)1 " 2%F) (nF 1)
+ (44 "+ (n46) xS
204891 (n 4-2)Y O3 (n £ 3y T 0
(7 uenoe noJoKUTENbHOE),

Ja(x) =




803.41] BECCEJIEBA ®YHKUMS MEPBOTO POIA 163

AcuMnrtoTuyeckue palbl AAd 6GOAbWHX
3HavyeHnud x

803.1. J (x)= (_2_)1/: [Po (x) cos (x-—-%)-—-Q, (%) sin (x—%)J )

k194
rae

2,32 2,92, 52 72 2.92.52.72.02. 112
803.11, P, (1)~ 1 — 5o 12.32.58. 7 [2.30.50.70.00. 11

21 (8x)% 4 (8x)* 6! (8x)° e
12 12.32.50 ]%.32.52.72.Q2
803.12.  Q, ()~ — i+ 5@y — 5 @ e

3HaK &~ O3Ha4yaeT aCHMITOTHYECKOE paBeHCTBO.

803.2. J‘(x)=(%)m [P,(x)cos (x—-—) Q(x)sm( 3f)]
rue

[2.3.5  [%.30.50.7.9  ]2.3.50.72.0%.11.13
803.21. P, (x) ~ 1+ 5rges T (B 61 (8x)° -

Hayunuas co BTOporo uyseHa 3HakH uepenyiorc,
12.32.5.7 lz~3’~5’-73~9-11_

803.22. Q,(x)~

nsx 31 (&%) BT (8%)F
803.3. J,(x)= (fxylz [P,,(x) cos (x—%—%)-—

rae
(4n2—12) (4n2 —3?)

803.31. P,(x)~1—

21 (8x)?
(4n2—12) (4n? —3?) (4n®—5?%) (4n2—T7?)
+ 41 (8x)* T
4n®—12 4n®—12) (4n®*—3?) (4n*—52
803.32.  Q, (0~ g — T GE =

803.4. Jn(x) = _(52;):/: [ ) (x) sin (x—%—-——f{-) +
+ QY {x) cos (x—%—%)] ,

rae coraacio 801.4
(4n2—12) (4n* 43X 5) +
21 (8x)?
n (@n—1%) (4n*—3) (4n* —5%) (4n® +7x9)
6* 4l (8)6)4 o

803.41, V) = 1 —




164 BECCEJIEBH ®YHKIlHH [803.42

4n® £ 1x3  (4n2—12) (4n2—3?) (4n? +5X7)
18« 3l (8x)® e
3akoH 00pa3oBaHus C/ACLYIOUWIMX ujeHoB oueBuied. Cue-
AyeT MOMHHTb, YTO NPHBEACHHHE 3Jech pAabl Aas GOabLIUX
3HaYeHu# x ABJAAIOTCSH acummomqecmmu, n cymeCTByeT npe-
oen TOYHOCTH, KOTOPYIO OHH MOCYT HaThb,

803.42. QY (x)~

804.01. J,(x)= <%>1/= sin x.

2

804.03. /()= (%)"’ (i‘;i‘_cos x) .

804.05. Ji(x)= (-2—>m{ (%—1) sinx——?—c- <:osxl

= nx J

2 \1/2
804.21. J lz(x) = (n—x) cos x
2 \12 cosx
04.23. J =i 2 (_ __cosx)
8 _ %(x) (nx) sinx )

2\12 (3 . 3
R}) {-;snnx—#(?—l)cosx}.

Beccenesa ¢dpyHkuus BTOpOTO pona VY, (x)

804.25. J ,(x)=
2

Hexotophie aBropel ynotpe6asior Bmecto Y, (x) oGosnauenne N, (x).
806.1.  xY,=n¥V,—x¥,,.. 805.2. xV,=—nY, +x¥,_,.
805.8. 2nY,=xY,_  +xV,.. 8054, 2V,=Y,_ —VY, .

805.5. 4V,=V, ,—2V,+7V,,..

d —
805.6. - (x"Y)=x"Y,_,.
805.7.

805.82. Y,=21_7, 805.83. Y,=(;§—1)Yl—%_



806.3]

805.84.

805.85.

805.90.

805.92.

805.93.

805.94.

805.95.

806.1,

806.2,

806.3.

BECCE/JIEBA ®YHKIMS BTOPOrO POIA 165

r=(1—%)r+3 (_-—-1))',.

ve=2(1-% )+ (E-S+1)r

Yi=—7Y, 80591 ¥,=Y,—It
r 2y 4
y,=2o (l—-—x;)Y,.

r 8 (12 192 40
et (B8

4 1920 408 Y
}/‘=(@-—§— + 1) Yo—(?—7—+ 13)';'.

Tabauua Yo (x) u Y, (x) em. [10, 15, 17}

_ 2 ("12"‘)’__
Y, (x) —(C+ln~)l )+

ST TRITER: & A

n
rae C— sfinepoa mocrosusas 0,5772157, (Cm. 851.1.)

Y, (%)= (C+ln )J (x) —

-:t—,,iﬁ%<;>"*’<z<=+%+---+%>+s—:n}-

Y, (%) == (c+ In )Jn(x)—--;l‘—n-’ (r—p—1) (%)w—n —

pP=0 2

I (—1)P +n 1,1
_—?nz-on!((ni—)p)l (%) (1 TyFyte

1 1 1
+—5+1+—2—+ ...+m).
rfe n uenoe nonowutenpHoe. Ilpn p=0 nocaennon CkOOKY

CACAYEeT MONOXHTL PABHOA (1 “+ —;— T %) .

6* r. 1. Apahr



166 BECCENEBH OYRKHHH [807.1
AcuMnToTHuYeckHe paln ANS GOoAbmWHX 3HAUECHHH X

807.1.  Y,(x)= (-J?;)"’ [P, (x) sin (x—{-) + Q, (x) cos (x— 14‘-)] .

807.2. Y,(x)= (;:f’;)"' [P, () sin (x—-%’-‘) 1-Q, () cos (x—- %‘-)] .

807.8.  Y,=(2)" [Potsin (s—2F—F )+

+Q,(x) co: (x—'f;—-—’:-)] . [Panu nas P m Q cm. 803.]
8074. Y.(x)= (%)”’ [Pﬁ" (%) cos (x—%’f—%)-

— QY (x) sin (x—"—;-— —2‘—)] .

[P (x) u QP (x) cm. B 803.41 u 803.42.)

BecceneBs GYHKUHHM OT MHHMOTO apryMesnTa
nepsoro ponma [,(x)

808.1. xlp=nl +xI .. 808.3. 2nl,=xI,_ —xI ..

808.2. xin=—nl,+xl,_,. 8084. 2p=I_ +1I,..
808.5. 4lp=1I,_,+2I +1

n+2°

d d
808.6. - (x"l)=x",_,. 808.7. —(x "I)=x""1,,,

808.82, J,=/,—21

;
808.83. [,=(5+1)5—%.

808.84. 1‘=(?x§+1)1°-%(%+1)1,.
808.85. 1,=(3?8;-‘+-7—j+1)1,—‘—f(';‘3+1)1,.
808.90. [,=/

1°

808,91, [=/—"n

X
808.92. 1;=1,(-:-,+1)-_%.

’

808.93. /=(% +1)1,—(% +5) 2.



811.3]

808.94.

808.95.

809.1.

809.2,

809.8.

809.4.

809.5.

BECCE/IEBH ®YHKUHAH OT MHHMOTO APTYMEHTA 167
' 192 | 40 8 (12
L= (F+g+1) 1= (F+1)4

h=(+5+1) 1 —(R+5F+18) 2.
Tabauun I (x) 1 I,(x) cm [10, 15, 21}

1 \¢ 1 .\*
n =1, =1+ (53 x)'+(§.z.) +§§;.Z.+
rae i=V————T.

(&) (3]

L) =i T, (%) = Ly () = X~ Yy v e

Tpn 7 1ENOM NOJOXHTENLHOM

L(x)=i""J, (ix)=
LAY .y LAY
’=L2‘f)‘ [1 + 1((3-:)1) e 1-2((:1)1‘))(n+2)+ ]“‘

nl
( 1 nisp

ot =
2x

=§° pT(n+p) *

4

Mpu n uenom
I_,(x)=1,(x).

Ecau n e uenoe noJjowuTenbHoe, To Haxo B 809,3 samennts 1!
na Il (n).
[Cu. 858.1]

ACUMONTOTHYECKHE PpAAHN IaA8 60AbmHUX 3HAYEHHH X

811.1.

811.2,

811.8.

6“

12 12.3*
I (x)NV-.._[ +‘1—|§;+m+...] .

e~ 4n2—1%  (4n*—1%) (4n*—3?)
I.(x)~ Vo [1—— T8 5T @2 — ] «
' e* 4n*+1x 3, (4n*—1%) (4n*+3 X 5)
In(x) & Vanx [1 & T o GxP -
(4n2—12) (4n*—3%) (4n*+-5 X 7) + J
p— 3! (8x)‘ LI .

Yaenn papga 811.3 Te ke, uTo B B psaax 803.41 m 803.42.



168 BECCEJEBH OYHKUHH [814.1

Beccenepw GYyHKUHH OT MHHMOTO apryMeHnrta
BToporo pona K,(x)

814.1.  xKp=nK,—xK,, .
814.2,  xK,=—nK,—xK

n=1°

814.3,  2nK,=xK,, —xK,_..

814.4, 2Kn=—'Kn_,—K

n+1°

8145,  4Ky=K, ,+2K,+K,,,.

d . .
814.6, 4 W) =—x"K, ..

d , _. n
814.7. E‘(x Kn)=—x Kn+1'
814.82, K,=K,+ =1 ?K-
814.88. K=+ (5+1)K,

4
1.8 K =(%+1) K+ (+1)K
12 (16 384

814.85. K‘=;(F+1)K (x‘+ )Kl'
814.90. K,=—K,.

81491, K =—K,—%,
s14.92. Ki=—20— (S 41k,

814.93, K;=—(‘;§+1)K.,—(i—f+5)’%.
8.9, K=—(3+1)K—(F+3+1)k.

814.95. K,=— (gf.°+ +1) (‘9204-‘“’84- 13)5;
Tabnuun K, (x) u K, (x) cm. [10, 15, 17, 21].



816.3. BECCEJIEBH o®YHKUMM OT MHHMOTO APTYMEHTA 169

816.1. K, (x)= —-(c+1n§) 1,0+

LY (L) Ly
ALl el (e
rae C=0,5772157 — s#nepoa noctosuHas. (Cm. 851.1)

815.2. K,(x)=(—1)**! (C+ In 12:_) Lo+
+_!2_2 (— I)F(np-‘—p.—l)] (%)lp—n-*-

(__ H» 1 2p+n
+ Zp!(nw)l( ) X

1 1
X (1+'2—+§+ ---+;+1+3+ -~~+m).
rae n— uenoe nonoxuteasuoe. Ilpu p==0 nocrenHiow cKOOKY

CleAyeT nOJOWHTL paBHON (l +—2—+ e %

Cnenyer saMeTHThb, 4YTO HHOTAa, 0coGeHHO B 6oJee paHHel
auTepatype no GeccesneBuiM (yHkuuam, OykBo# K 06o3Hayaercs
COBCEM Hpyroe BHPaWeHHE.

815.8. [lpu n nenom K_,(x)=K,(x).

815.4, Ipn 7 neuenom K, (x)= ., (x)—1,(x)}.

9sinnn sin nx

AcumnroTuyeckne paAH AAS GOJAbWHX 3HAYEHUH X

816.1,
T 12.30  ]0.3t.5
) e* [‘ 118x+2l Gr 3@y ] .

1/2 4nt—|*
) [1 + et
(4n*—1%) (4n*—3?)
AT +]

816.3. K;(x)m—(%) s —x[, +4nxlmx3+
(4n*—1%) (4043 X 5) | (4n— 1%) (4n*—3%) (4n° +5 x 7)
+ o Bx)F + 3 (Bx)° + -

K,,(x)w(

¥la ¥la

816.2. K, (x) ;—(

[Us 814.4.]
Hertpynuo BuxeTsb, kax npodo/MuTh STOT psiA.
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817.1.
817.3.
817.5.

818.1,
818.2,

818.3.
818.4,

820.1,
820.2,

820.3.

820.4.

820.5.

820.60
821.1,

BECCE/NIEBH $YHKHHN {812.1
dyukuun TFaukens
HY (@)=, (2)+iY,(2). 817.2. K, ()= H{" (i2).
B2 =J (2)+iY,(2). 8174, HP(2)=J,(2)—iV,(2).

K, (2) =% etmnn HO) (i2).

Odag no6ux 3naveuudt x u @

cos (x sin @) = J, (x)+ 2/, (x) cos 2@ 42/, (x)cos 49+ ...

sin (x sin @) = 2J, (x) sin @ 4 2J, (x) sin 3¢ 4
+2J,(x)sind@ ...

cos (x cos @) = J, (x)— 2J, (x) cos 2@ -+ 2J, (x) cos 4p— ...

sin (x cos @) = 2J, (x) cos ¢—2J, (x) cos 3¢+
+2J, (x) cos S5p—. ..

Beccenesn dpynkuuu or aprymenta Vi
nepBoro poxa

berx+ibei x=J, (xiVi)=1,(x V1) =ber,x+ibel, x.

ber’ x=a‘—i§berx, HT.A.

(L), (be)

berx =1— @y @ e

el GG
e GGG,
BN

Ina Gonbumx 3suayenuit x

ber x ~s -?2% [L, (x) cos (%—-’;—)—-M. (%) sin (%_2—-—%—)]»



822.9]

821.2.

82 l .3.

8210*

821.5.

§21.6.

821.7.

821.8.

822.1.

822.2.

822.3.

BECCEJIEBH SYHKIUMH OT Xi VTI-ro PONA 171

bel x = %{% [M. (x) cos(f;—.g_--—%).-}-
+L, (%) sin (%.—%)].

ruoe
12 n 12.3% 12.32.52 3n

L, (x)=1+ qrg; 08 T+ gy gyy 08 +3|(8x)' 0+ .ees
12 n 1.3 . 2x 12.32.5% 3n

Mo (x) ~—"m sin T——m—(——sx)’Sln T"'m sin —4—— iG%

ber’ x = -‘3;/2‘% [So (%) cos (—-;—5+ %)—-

— T, (x) sin (%-l—%‘-)]
v
ber'x = £ [ cos (4 5) +
+ S, (x) sin (—‘—"V,—z_-—}--g)],
rae
13 1*.3.5 2
S, (x) &1 — HSX os%‘--—,_,—._mx), cos 2 —
__1%.3.5.7 cos 3n  12.3%.52.7.9 4n
31 (8x)* T T a@ryr Sy
1.3 12.3.5 i 2n
Ty (9% g7 S0 7 +gragy @y S T+
I8.38.5.7 12.30.50.7.9  4n
BN + @ St

Hpu 7 neaom nonoxurensHoM
ber, x4 ibei, x =J, (xi Vi) =", (<) ).

— 1yn+P ( 1 x)nup
— (n+20) %
WK biem Z I A

® ([ HPHI (;_x)nup s
(n+2p)n
o x=Z pl(n+p) sin .
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822.4,

822.5.

823.1.

823.2.

823.3.

823.4.

823.5.

823.6.

823.7.

823.8.

BECCEJIEBH OYHKIIHH. 1822.4

® (— pyr+p (%-I—p) (_;_x)n-l-ap-l
C

! = (n+2p) n
boer,,x—p=° FRCETI] 0s 7 .
o (_ 1\n+per1 [ B (l n42p=1
bei, x=z( - (? +p) 2 x) G (1H20)m
p! (n+p)l 1 .

Jns 60AbIIMX 3HAUEHHH X, NpH UEJNOM MONOKHTENBHOM 71:

_:fx;z_ [L (x)cos(v.__ %_;_’.’i‘)_
—M (x)sm('/_—
bei, x = ://V__[M (x>605(,/~—%’~+'1§—”)+
+L, (x)sm(V_ %—}-'%)],

| 2
+

S H

N—"

—d
P

rae
4nt— |2 T 4nt—1%) (4n®*—3°
Ln‘x’z‘—‘ww —+‘L—2.—Im———’ S
—12 . (4n?—1%) (4n2—3?)
M (x)~ st sin 7 — o1 (81)? sn—4—+...

bory = £ [, (hcos (2 +- 54 8) —
— T, (x)sin ( % _)..
VT ) )

bei’ e* T x | T
eln V2nx[ n() € S(V2 8 2
+ S, (x) sin (———V§_+—8 + 5 )

rne
ant+4+1x3 4n® —12) (4n% +3 X5
SylEla ""nl-!'-_s):(‘wsﬂ"'( £ 2)!((8';);'— = COS?{E_
__@n*—1% (4n*— 3’)(4n’+5x7)
31 (8x)° 4 T+
LAt +1x3 . 3_(4n’—l’)(4n*+3x5)
T, ()~ —yg;— sin 3 o] (sx)= 4+

2 (4n®— 1%) (4n2—3%) (4n2 +5><7)
31 (8x)? 4 Tk
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Beccenesn ¢pynkuun or aprymenta xil)i
BTOPOro pona

824.1. kerx +ikeix=K, (x) Q).

824.2.  ker’'x=Lkerx, nt. m
dx
2 T
824.3. ker x =(]n7—C) ber x—l—Tbeix—

LI 1.¥
(e )G g Bl

l 12
AR TS S (?")
-—(H- §+§+T+g+'§)w+...,
roe C=0,5772157, (Cm. 851.1.)

824.4, keix= (ln%——-C) bei x— % ber x +

(&)

i — (g +g)

),

2
(3n?

l 10
1, 1,1 1(?")
+(1+5+'§+T+?) )
824.5. ker’ x = (ln %— C) ber’ x—ix ber x4 % bei’ x —

L LAY
ML IV ARG

824.6.  kei'x= (m %—C) bei’ x—-:? belx—-¥ ber’ x-+

l 1
rpem(re e ) B

l 9
ERRUINTINCN ) .
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825.1.

825.2,

825.3.

825.4.

826.‘.

826.2,

+

BECCENEBH ®YHKUHR [s25.1

Ilng GonbmIHX 3Hauenuft x

kerx = (2-’%)’/’ e [I., (—x) cos (%-l— g) +
+ M, (— x)sin (%-5-1-—:-)]
kelx = (%)'/’e""/ﬁ [M, (— x) cos (—xﬁ+ %)—

—L,(—x)sin (7;—2_-4—%[)]

Cum. 821.3 u 821.4 ¢ noACTaHOBKOH —X BMECTO X.
ker’ x “"‘(1)‘/2 s 5 .
=—\%) ¢ [ o (— X) cos (Tf—g) .=
+ T, (— x) sin (Tj-z;-%‘)]
' e _
s (B i)

—S(-—-x)sin(][_ ")]

Cu. 821.7 n 821.8 ¢ NOACTaHOBKO# -—X BMECTO X.

[pu uesoM NOMOKHUTE/NBHOM 71

ker, x4 ikei, x=i""K, (x V).
ker x=(ln—2———C)ber x+3bei x4
n x n 4 n

-1 "+P(n—-p—l)l p-n (n+20)n
+2Z‘ ) (3) " cos 2L

5_’.(14- tgteeFptltgdbgte. )X
p=0
(...l)""'”(—l?—x

pl(n+p)l

)n-up
x oS (n +42P) 2
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826.3. kel x -—(lnl—c)bei,,x—fber,,x-;-

41 Z S np I ()" gy (et

p=0

D (B S TSRS BRI SR

p=° 1 +2p
(-'1)"“’('515)

pl (n+p)

826.4. ker:,x=(ln—2———C) ber, x ber" +-—b 1 x-+

n+p)

x (n +42p) n

sin

+1 z (—1) "7 (2p—n) (1—p—1)! (x)*f-"-'cos<n+2p)n+

po pl 2 4

Z(1+ txteetptlbgtgto o)X

p=0
(—1)"+"(n+2p) (7::) T et

pT(nFp) cos 4
bei,,x

X

826.5. kel;x—-(ln -2—-—C) bel:. ——E ber;.x+

l (= 1)*+P (2p—n) (n—p—1)! ’P"’"" (n +2p) x
2 p! ( P) ) T

3 2(1+5+§+... +;+1+-2—+%+...+ﬁ5)x

p=0 i 1 n4gsp~1
(= 10+ (u+20) %) et
p! (n+p)! ®
827.1. Ona Gonblumx 3Hadewult X nPH LEAOM NONOKHTENBHOM 71

ker, x = (2—’;)”’[“'/'/’— [L,,(-—— x) cos (%—2_+ 38‘--}- "T“) +
+ M, (— x) sin (T}?+-§+’%‘)]
827.2. kel,x= (é-';)"’e“/yr[M,, (— x) cos (Vx?.}. §“+'l2’.‘) —

~ L (— x) sin (’;_3""% +%‘)].
[Cm. 823.3 u 823.4.)

X
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827.3,

827.4.

828.1.

828.2.

§28.3.

828.5.

8§28.6.

829.1,

829.2,

829.3.

829.4.

830.

BECCEJIEBH &YHKIIUHU [827.3

Kerp x = — (%)me""ﬁ [S,, (— x) cos (—;:—-E + 'g—‘) +
+7T,(— x)sm(V_ —g—-l—%‘)]

kei, x = —(%)‘/ge‘xlv’— [T (— x)cos (V._ %-l—%)-—
— S, (—x)sin (V.—_-—— )] [Cm. 823.7 u 823.8.]
HyXHO 3aMeTHTb, uTO pPAAM AAs GOAbIIHX 3HAYEHUH X—3TO

ACHMNTOTHUECKHE pPAa3NOKEHHS, H CTENEeHb TOYHOCTH, KOTOPYIO OHM
JAIoT, OrpaHuueHa,

PexyppeHrrne dopMyan

ber, x = —117——2_ (ber’ x—bei’ x),

bei, x= _V% (ber’ x4 bei’x),

ber, x = 20l ¥ ber x. 828.4. bei, x=—2DET_ pe x.
x x
ber; x =— ber’ x—2—b§~r’—’—‘ .
bei,x = — bei’ x—2—b§l—!-§ .
ber,,  x=— 2 :/7 (ber, x—bei, x)—ber, _
nV? .
bet,,  x=— —,— (ber, x 1 bei, x)—bei, _

n ber,x

ber,,x_—--V—(ber , X+bei,_ x)— — .

n bei, x

bel,,x—V\_—(ber x—bei, _ x)— Sy

dopmyma 828—829 ropsaTtcs u i GeccenenX Qynxuuit BTO-
poro pona, ecan 3aMeHnTb ber Ha ker u bei na kei.

Ta6auun snauennit pynkumit ot aprymenta xi Vi om. [81, [11], [16).



837.2]

835.1.
835.2,
835.3.
835.4.

8356.5.
835.6.

836.1.

836.2,

836.3.

836.4.

837.1.

837.2.

MHTECPANH 177

Beccenesn ¢ynkuuu — Huterpanm

S X, (x)dx =x"J,(x).

§ =7, (0 dx = — 27", ().

S ML (x)dx =x"(x).

S X", (X)dx=x""] (x).

S XK, -, (X) dx = — x"K  (x).

Sx‘"K,,“(x)dx:—x‘"K,,(x).
X

beerxdx = x bei’ x.
0

X

beeixdx = — x ber’ x.
1]

b 4

Sx ker x dx = x ket x,

0

Sxkeixdx =—x ker' x.

[

S x (berix + beihx) dx = x (ber, x bei,x— bel,, ¥ ber,x).

S x (ber,’x + bein’x) dx = x (ber,x beryx -+ bei x beinx).



XL

CHEPHUYECKWE MHOTOYJIEHbI (MHOTOWIEHDbI JEXAHJIPA)

“0.

841,

842.
843.
844,

P.(ll)=1.
Px(l")=l"-

P, (1) =5 (Bu*—1).

P, (1) = (54°—3p).

P, (1) =g (5+Tpt—2-3.5p* +1.3),
P, (8)= 55 (7-9p*—2.5.7u* + 3-5p).

P, (1) = 55 (7-9-11p* —3.5.7-9p* +
43-3.5-7p*—1-3-5).
P, () =545 (9-11-135"—3-7-9- 11" +
+3.5.7.9u'—3.5.7p).

KospduuueRTH B CKO6Kax cocTaBAeHH H3 OHHOMHHAJBHBIX KO3(-
¢dunvenToB, a saTeM NPYrHX MHOXHTeJed.

2m—1) (2m—3)...1 —1 o

m(m—1)(m—2) (m—3) m_a__

+ 9.4 0m—1) (2m—3) W ]

an HEYEeTHOM m DPAJ KOHYAETCHA u4JIeHOM, COJEPXKAIHM |, a8 NMpH
9E€THOM m—4JIEHOM, He SABHCALIHM OT W.

(m~4-1)P, ., ()= 2m+1)pP, (p)—mP,_, (n).
(w*—1) P, ()= mpP, (W)—mP,_, ().
Oaa Gonpmux 3Havenuit m

P, (cos ) ~ (-m—n—Z—iﬁ-)msin {(m—}-—;—) 0-{—-’5—}.




845]

844.1.

844.2.
844.3.
844 4.

845.

MHOFOYNEHH NEXAHIPA 179
1 a»
P (¥)=gay g (= 1™

P, (1)=1,
P:m (—x)':Pm (x).

sz+1(—x)=——Psm+l(x)'

Tepswe npor3BonHHE Pp (p,)=£P (»).

dp™ m
P, (n)=0.
Pi(p)=1.
P; (u)=3p.

Pi(u)=—é—(3-5;z’——1-3).
P:(ll)=17(5-7p'—-3-5p).
P;(u)=§%;(5-7-9u‘—2-3-5-7p'+1.3.5),

Py () =5 (T+9-11p —2.5.7-9" + 3-5.7p).

P} (1) =55 (7-9- 111334 —3.5.7.9-11p*+
43-3.5.7.9u—1.3.5.7)

Kospprunentst B cKko6Kax cocTaBMeHN H3 GHHOMHAJBLHHX KO9de
¢HIHEHTOB, a saTeM JAPYTHX MHOMKMTenefl.
Ta6auny 3xagesust MHoroudexoB Jlexanapa cM. [16]



XII.

ONPEJEJIEHHBIE HHTEIPAJIbl

[ ] 1
1 Na1l
850.1. X" le=*dx = ln—) dx =T(n).
Jrersas={(im
T (n)—2amma-gpynrxuun. NHTerpan uMeeT KOHEUHYIO BEIHYHHY
npu n>0.
850.2. I'(n41)=nl (n).

Fi4
sinnn

860.3. TI'(m)lF(1—n)= [n we nenoe].

850.4. T'(n)=(n—1)l, korna n nenoe noOKHTEAbHOE,

850.5. TI'(1)=T(2)=I1.

/-
850.6. I(3)=V7 8507 r(3)=".
850.8. r(n+ —;-)=1-3.5- oo @n—38)@2n—1) VT2

(7 uenoe nosnoxuTesnbHOE),

[x*<<1],

8611  IP(14+xn=—Cx+ 3250, S

rae C— siiareposa nocmosnKas:

C= lim [- Inp+1+4+++ ...+l] —0,5772157
p—® p
H

Sy=1-+gptgpt-or =Lp). [Cn. 480,]

851.2. InT(Q1 +x)=-—12— Ji = e [«*<1].

sin xm
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851.3, inr(1+x)=%1n£% %lﬂi—ti*'

+1—O2—(S,— N o—(S,— 112~ ...

5 1
Jns snavenust x Gosbiue uem 5 ucnonab3osath 850.2 u 850.3 u

B8TH PALBL.
851.4. Px4-)ax®e™* ) 2nx [l + l‘;}+2_8'187=_
139 571 4, ]
BT840« 2488 320x*
dr1a gopmMyna naer acUMNTOTHYECKOE BupawexHe aas x!,
KOraa x—©60JIblioe [e]0e YHCJIO, [Cm. 11]
851.5.  InT(x+ l)~pln (2n)—x+(x +%) Inx+

+io 34x'+5 6%~

[B,, B,, ...—uucna Bepnynnu]. [Cu. 45 u 47.1.]

Ato— acumnrtoTHyeckuit paa Cmupaunza. AGconoTHas

BesnYnHA OKOKK Menbuie, yeM aGCcoMoTHasi BeHYHHA nepBOro
OT6GPOILEHHOTO 4sIeHa,

852.1. Se”‘lnxdx=-—-C,

0
rne C=0,5772157, xak B 851.1.

853.11, II(n)=T(n+41). [Cm. 850.)
I1(n) unorna naswBaloT 2ayccosoit ghyHiuueil.

853.12, [Tpu n venom nonowurensuom II(n) =
853.13. mo)=1.

853.21. Sx’"“(l—x)"“dx:%%%:B(m, n) (6eta-Qynruus)
[}
[m, n=>0].
‘xl’dx__ 1 1, (—1)?
ssa.11. ({55 =(—n# ln2—1+?-—-§~,—,,,+-—p_}
[}
[p=1; & «=:}
P=Ydyx 1 1 1 1

R - :
s J 1+ p [ETRNE” p+3q+"' [P, 4> 0]

[Cu. 35.]
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854.21.

854.22,

8b5.11.

865.12.

855.13.

855.14.

865.15.

855.21,

855.31.

dx

ONPERENEAHHE HHTETPAJ J854.21

n

e, .,

dx

T+x+2 3y 3"

2n

LI

—x+#~ 373"

1
xP-1dx n
(T—x?P~ sinp= [o<p<1]
[
1 p+ -
X x=
s [—1<p<1].
S I+ 2cos 22 ]
° 2
(2P bx—Pd
X X~ ax 1
R (p u) [—e<p<q]
qcos [ — =
° q 2
f 4
x x
Mo >1].
S(l—xff) " [g>1]
s q
1 -ig
xF=tdx 14
= 0<p<yql].
S(l—xq)m g sin2% [ 1
o q
1
x™=14x"=1 T (m)T(n)
T =T (m¥n) [m, n>0].
]
‘fx;_d—;:%;%,}' = .(.m;-n [m— neuernoe uenoe > 1],
(]

_1.8.5 ... (m—1)
T 246...m 2

{m—uetnoe nonowmurtensHoe

nenoe],
e
_.V; .__m_2._. [m— npoussoasnoe >— 1].
r(3+1)

[TTonoxuts sinx=y B 858.44 um 858.45.]



856.04]

855.32.

855.33.

8565.34.

865.41.

8565.42.

8565.51.

856.01.

856.02.

856.03.

866.04.

OUPEAE/IEHRHE HHTETPANH 183
- foamd
my/ T 1 (_x"dx
jx Vi—xtde= — +2 T3

[m— npouanonbuoe >—1]. [Cu. 855.31.]

1 _ (L

S ;i_x_xn =KFJE I‘(;lf-:—)%) [»>0].

: +1

5 x'lnitcu ='KnE (r (m )?) [m+1’ ”>0]'

§x’"(1——x’)’dx—r(p+l)r< ) l) [P+1, mt1>0]

& (p+m 2 ’ )
rp+nr(2 ’)

Sx"(l—x“)”dx=

; ar (p+14250)

[p+1, m+1, n>0].

a
r

Sx"'"(a—x)"“dx=a”‘+"" ————r(mig;) [a, m, n>0].
[}
e dx i1 0 ‘

(l+x)x‘l=sinqu [ <7< ]
L]
Ionoxurs ¢ =1—p, Torna
T xP-ldxy L1 7

T+x _ sin(n—pn)  sinpx [o<r<i]

[a>0, 0<p<I1].
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856.05.

856.06.

856.07.

856.08.

856.11.

856.12.

856.21.

856.31.

856.32.

856.33.

857.01.

857.02,

ONPENEJIEHHHIE HHTETPAJK

xPdx p

(14+ax)®? aP+*'sinpn [a>0, 0<p<i).
Sfpd,’;= z [—1<p<1].
o + 2cosE-I—‘

2
Sxp—ldx___ kL [0<p<q]'
. Leh#d qsinp—n
¥=tdy  T(m)T(n)

TFx7**~ T (m+n) [m, n>0].
¢ amds _ _I'tmT(n)

(aFbx)"+% " a"b™T (m+n) [a, b, m, n>0].
¢ . (2n—3) = .
S(d’-{-x’)" —Gimsmee 18>0 =23 ...
f c [a, 6>>0]
S +x2) (bz-i-x’) = 2ab (a +b) ) .
[}

I
S (@*+x) (a"+x"> 2g" [>0].

I 1 dx
S(l'i-x” l—i-x) =0.

dx
ax® -} 2bx + e

1
arcct,
Vac—p? T Vc

L1 4 - .;8 @

[856.05

[p>1].

— b

(@@ tbrtoh VetV a

[a. ac—b*>0; cm. 500.]

: [a, ¢, bV e+cV a>0).




858.44]

857.03.

857.11,

858.1.

858.3.

858.41,

858.42,

858.43.

858.44.
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xdx

l —_— ,—
= — » Uy b .
@x*+bx4c)'h aVetbVa o ¢, aVe+0V a>0]

8 o3

dx o
ax* +26x* ¢~ 2V ek’
rae h=2(b+V ac) [a, ¢, h>0]
e nje
sin® xdx =% . 858.2. S cost xdx= 43 .

0

n n

Ssin‘x dx=Scos’xdx=% .
0 0

Cpennee 3navenue sin®x wam cos®x Ha no6oM uuTep-
x 1
Bane, KOHIH KOTOPOTO KPaTHH -5, PaBHO — .

)2 e
S sin’mxdx:S cos’mxdx:%'— m=1,2, ...].
[ ] []
N n
Ssin’mxdx:Scos'mxdx-——.-;— [m=1,2, ...]
[ 0
2 2
Ssin’mxdx=5 cos"mxdx=m [m=1, 2, ...].
L] ]
/e T2
S sinxdx=\ cos?xdx=
[ ] ]
2";.65 - .(.p';l) [p—neyetnoe uenoe wmcao

>1],

1.3.5 ... (p—=1) n
-——-—4———(”——)—- [p— yeTHoe uenoe nonown-

6...p 2
p+1

nl/: r( 2 )

(5]

ITonaras m =0 8 858.502, nonyuum TOT e pe3ynbrar,
uto u B 858.44, HeckosbKO B Hpyro#t ¢opwme.

TesbHOe uHcno],

[p— npounssonbhoe >—1].
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868.45.

858.46.

858.47,

858.48.

858.491.

858.492.

858.493.

858.501,

ONPENEJNEHHKE HHTETPAJB [858.45
njs e r 1
sinfxdx=\ cos’xdx= xip-+1) 5
Fl ()
= 2
[p>—1].
k9
n'/z]" (p. +_l)
sin?xdx=—0\ 2 J [p>—1],
e

[
nje

=2 S sin? x dx.

[Cm. 858.44. Moxno mcnonbsosats Takwe H 858.45.]

ki 4
" r(p-f-l)
xsin”xdx-——.%f———l—-
r(§+1)
(]

nz
=
(]

[Cu. 858.44. MoxuO ucrmonb3oBaTe Takke W 858.45.)

[p>-—1],

sin? x dx.

e a2

n
S tg”xdx=S ctg“’.x:dx———2CO$E_t [p*<1].
L]

H 2

¥dr _ 9G=2.0,9159656.

sin x

[Cm. 48.32.]

°c——3a

xdx n
§ E=me
n/:x,
S dx=ﬂln2
sin® x

S cos™x cosmxdx-—-—if,‘;—, [m+1>0].



858.518]

858.502,

858.503.

858.504.

858.505.

858.506.

858.511,

858.512,

858.513.

858.514,

858.515,
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/s

cos” xcos mxdx = F'(p+1)

P ) ()
[p+1, p+m+2, p—m-2>0].

sin™ x sin mx dx = 21,',,— sin "%‘ [m+1>0].

M )

N sxn”’—“r(p+1)
sin? x sin mx dx = o3 P —
() (5 )
[p+1, p+m+2, p—m+2>0].

sin™ x cos mx dx = 2,,, cos "12" [m+1>0].

°L’}3

e T

cosﬂl‘(p+l)

2P (p+m+1) (p—2-m l)
P41, p+m+2, p—m+2>0)].

sin® x cos mx dx =

/s
so2a41 2b41 ___M___.
S sin X COS xdx=(a+b+1)l2’
L]
a2 2.4.6 (2a)-1.3.5 (26—1
. " _ 2.4.6 ... (22):1-3.5 ... —1)
S SInTT X c0s T X dX = )

0
nf2
‘S‘ sin®® x cos®®*! x dx =
0
nje

sin*® x cos® x dx =

1.3.5 ... (2a—1)-2-4.6 ... (2b)
1.3.5 ... (2a}26+1) :

m1-3-5 ... (28—1)1-3.5 ... (2—1)
2 246 ... (2a+20) .

0
B 858.511—.,614 g u b—ueine NONOKHTENbHHE YHCAA,
2

sin? x cos? x dx = s
2r (E~2_i7+ 1)
()

[p u g npoussoabnue yucaa >—1]).
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858.516,

858.517.

858.518.

858.520.

858.521.

858.522,

858.523.

868.524,

ONPENEAEHHHE MHTErPA/NH

[

S sinmxsinnxdx=0
[ ]

R

kL

S cos mx cosnxdx =0
0

L3
2

n
S sinmx cos nxdx =0
0

[858.516

[m==n],

[m=n]

[m u n—uenue uucnal.
[m=£n),

=

[m w n—uenwe yucnal.

[m=n],

=0 [m=n; (m~+ n) gerno],
2
=m*_’_—nn* [m=£n; (m4 n) neverno]
[m u n—uenne yucnal.
/2 ftf2 n arcsi
dx s g NS na= arccosa
1+asinx ~ ) T+acosx  Yi—at Viee'
() [\]

B ¢opmynax 858.520—858.535 0<<a<<1 wu, cne-

IOBaTeNbHO, YraH arcsina
KBaApauTe,
2

dx dx

H aIccosa Jexart B TIMEpBOM

7
5 ~-arcsina

b2
l—a sinx=§ l-—~acosx=
] [}

Vi=a
[Cwm. npumeuanne k 858.520.]

dex  m—2arcsing __ 2arccosa
14asinx

Vi—a

N

dx __T-2arcsina
IT—asinx~ yYiT_—g&
[}
dx 7

lj;acosx=}/"‘—11 —_a’

L=

Vi—a'
[Cm. npumeuanne k 858.520.]

[Cy. npumeuanne k 858.520.]



858.541]

858.525.

858.530.

858.531.

858.532.

858.533.

858.534.,

858.535.
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]

N2

dx _ dx 2n
Ttasint | TXacosx VYi-a"
/2 7 i
- B dx _-Q——arcsna _
(T+asinx)® ) (T4acosx)*  (1—g2)’» 1—at"

/2

[

[Cm. npumeuanne k 858.520,]

nf2 )
5 -+ arcsina

(1—a smx)2
o

S (l-~acosx)z (1__,1:)’/: + t—at’
' [CM. npumeuanne k 858.520.]

n—2arcsina 2a

y(l -+asin x)'

(1—a?)’h Ti—a
[Cu. npumeyanne k 858.520.]

__nm+2arcsina

5‘(1 —a sm,\:)z

2
g
[Cu. npumeuanne x 858.520.]

(1— az)”/z

L

j(l:{:acos x)'=

a ___az)s,’z °

2n

5 (1iasinx)2=

S (Ttacosxp (1—ar)’h*
o

n e —

cosmedy _n (Y I—a*—1)" o
jl—i—acosx* Vg [0<a<l,M—0.l,2,...].
)
e d l

x

(@asinx tbcosx)®  ab la, 6>0).

/2 e
dx _ dx _ Tt
j 1+azsin”x—§ T+a?cos’ s oV +at '
° 0
/2 4 2 p
X . X _ 18 5

‘s‘ Il —a?sin® x _S I—atcostx 9 Vi—a [a <1].
o

[]
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8568.543.

868.544.
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858.554.

858.555.
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dx

858542

24-a

/s dx =-£
(l+a’sin’x)’=j‘ {T+a'cos'xF 4 (14atyh
° [

a2 e

—at
¢ (l—az’;iﬂ' x)'=5 (l-—a:L:osl x)’=i4‘_ (IL_;‘:')‘Z [6*<1].
e 2

J % = 4%7: [m > 0].
¢ xdx P

: l4cospsinx  sing°

r sin®x dx n . .
j‘a+b osx atrVa—0 [e, a*—0">0].
°

T d

f T e %4 [a6>0].
n

5 Z‘”sm’xix__FEFs?E =3 [ab>0].
e ns

ES‘ a* Sin:if-: :’xcos' X ‘.S a* +:’x ctgfx 2a (an+ b) [a, 6> 0].
s cos® x dx ' dx o

5 a’sin‘:c«}-b’cos’x=:‘sv Biatigx  2b(a +0) [a, ¥>0].
W dx n at4 b

J (@sinfx 62 costx)t 4 a6 fab> 0].
' sin® x dx n

j @ st xFb* costx)t  4a%h [ab> 0].
s

S (a® Siﬂ‘czs-zi-xbf ’ccos' P 4:;;’ [ad>0].
°
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- ) [ V-_
j‘ sin (a*x*) dx =§ cos (a*x*)dx = ” ;_2 la>0].
[ ] [']

®
. mx? nx? 1
sin —2—dx—Scos—2— dx——2- .

8

[HMrmeeparn Ppenensn.]

{sinrax=r(1+1)sin % [p>1].
fcos(x’)dx:l‘(l-}-%) cos-;% [p>1].
§ sin a®x* cos mx dx=£2aisin (—g-—;%) [a>0].
o

fcosax cosmxdx:—‘—/;n—co (4 %) [a>0].

sin mx 14 n
S—T—dx=-5, 0 unu —-5 B 3aBHCHMOCTH OT TOrO, 6y-

]

NeT MW m NONOXKHTENbHLIM, HYJEM W/IH OTpHUATE/IbHLIM,

cos mx—Cos nx n
S-—————-——x dx=ln7 [m, n>0].
[\]

»

X 19 14
dx==—5, 0 wm —-5 B 3aBHCHMOCTH OT TOrO, Oy=-

JeT JH m NOJOXHTENbHbLIM, HYJIEM H/IH OTPHUATE/bHLIM,

[ o o o
sin® mx cos® mx
S__dx=5—dx=w.
x x
0

In

[ ]
2 —cin®
S‘sin mx —sin® nx dipes

x

3|3

[m, n=0].

o] —
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858.632 E‘wdx_llni
it % —2 ' m
[
858.641, S SO s S
x 4
858.649. sin®?*! mx x=1-3-5 oo (Zp—D =

2.4:6 ... (2p) 2

8
®

[p=1, 2, 3,

858.650. S LY g —-Scosmxdx=oo.

Boa.csl, | MR g g
:
858.652. § ST gy = m) g
:
858.653. § S gx =3 mIn3.
;
858.654. fs’“;,””‘ dx=|m| .
;
858.659. 5 L =l
858.661. 3‘ sm;‘mx dx = % mix

858.701. S e R 08 de=1%

[858.692

[m, n+0].

[m>0].

.3 m>0]

[n>m>0].

[Cm. 858.711.]

—2,3 4, ...1

[m > 0].

[m>n>0],

[m=n>0],
[n>m=>0].
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@

sin mx sin nx 1 m-n
S-——————x dx—-—2—1nm__n
0

COs mx COs nx d
X

X =00

Sy 8
||

© oja =|a

S sin® ax sin mx
0

I

-]
S‘ sin mx sin nx

X2

3
E

(2

dx

.:;+ N’l; Ml

o

f

o0
sin® ax sin mx
= dx =
[}

m—2a m
+—= ln|m—2a]——2—lnm

o
sin® ax cos mx doe=Tlp B
x T2

-]
1—cos mx x|m
S 3 dx= I '-

-]
S‘ sin® ax sin mx i wtam qamt

L 2 8
o
oo
)
sln mx dx S cos mx V?n:
m

sin mx —
§ T dx=V 2nm

lnlm+2a|+
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[m>n>0].

[2a > m>0],

[2¢ =m>0],
[m>2a>0].

[n=m>0],

[m=n>0].
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s58.811, (M7 gy 0T [P<p<2 m>0).
x pn
° 2 sin ) T'(p)
K TOMY ¥e YHCJICHHOMY pe3yabTaty NPpHBOAMHT aApyras
dopmyna:

858.812. S‘x”" sinmx dx = -‘li;ll sin %
m 2

[ ]
[o<gd <1; m>0].
IOns g, 6MM3KOr0 K HYMO H PABHOrO HYJIO, NOJb30BATHCH
¢opmynamu 858.601 unn 858.811,

@

858.813. j S o<p<1; m>0.
2cos—2-l‘(p)

K ToMy e YHMCNEHHOMY pe3yabTaTy NpPHBOAUT JApyras

¢opmyna:
858.814. Ex”%osmxdx:%%’)cos%‘ [0<g<1; m>0].
:
858.821. }M]i/_%’mdx=
g
={le+n+le——n}2ll/;;— Im>n>0),
={le+n an—-m};:/_f?_ |8 Zraatzer O]
858.822. E i";;’;‘ dx=Vma [m>0].
858.823. K MR = =0 1/ & [m>0].
858.824, isl“;}’.;_‘ dx=8=Y3) y/omz [m>0].
:
858.831. 5_(%———.%
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arctg—sinmxdx —(l—e"“”‘) [a, m>0].

sV Ii—Rsintx TV —Far () [0<k<1].

sin x dx =K(k)
1—k2 cos’x

[o<k<].

3
‘S sin x dx
?

sin x cos x dx
1—k2sin®x

Ona 858.841 —.843 cm. 773.1, 774.1,

=ki.{E(k)—(1—k'\K(k)} [p<re<1].

R o050

§ T dx= g (1— ™) o0 0],

:

3: S de= g (1 &™) ot 05 =l

Jue armgee o320 >0

:

§ e aem et —emmn 00 m>0)

K‘S'—"a'%’:_"_’f dx=%e""”shna [a>0; m=n=0].
—————-cos;':"”_cif = dx=—-e ™ chna [6>0; m=n=0].

x sin mx cos nx

—7+—x,—dx=—g— e~ chna  [e>0; m>n>0],

Plmg SCL——y8 ©

=—-g—e°"“shma [a>0; n>m>0].
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859.011.

859.012,

359.013.

859.014.

859.021,

8569.022.

859.031,

859.032.

859.033.

859.034.

8569.035.

ONPENEJNEHHHE HHTETPANH [859.011
b -1
§ oy dr =g (ot maye [a, m > 0].
)
in mx am
§Gpa d= g [a, m>0].
o0
( de-—-u—(l—ma)e""“ [a, m>0]
(a*+x%)? T 4a ! :
[}
® A o4
sin mx = _24+ma _mg
S x(a* - &) dx-27(1 2 e ) la, m>0].
0

T cosmx dx _ e"'"”_e‘”“‘) n
S(a'+x')(b=+x*)_( b a )2(a*—b)
')

le, b, m>0; a=b].
P xsimedx e“""—e‘"‘“)_n_
S<a=+x=)(b=+x=)='( =B 2
(1]

[a, b, m>0; a=<b].

[- ]
cosmx ne~me
Py dx= oy (sin ma -+ cos ma).

sinmx _ R4 -ma
Sx (x*+4a% dx—&,; (1— e™"¢cos ma).

[

_“‘_—‘};osiEZ; dx = 4—2? e~ ™ sin ma.
[}
s
S xf_?_s;:f dx= —4% e~"%(cos ma— sin ma),
L]
< 3
S—{FS-%% dx=i2f'- e~ cos ma,

[}

Ons 859.031 —.035 a, m > 0.
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T cosmx
859.041. ( Vate dx = K, (ma). [Cn. 815.1.] [ma>0].
°
1
osm n
859.042. S lcfl-—;‘ dx= —2—./0 (m).
0
b 2 —_—
— 2b
859.043. XVaibcosx_Va+bK< m) 0 <b<al
[
26 a2
[a-{-b_’k =sin*0, Cwm. 773.1.]
T2 d 2 d
x x
859.100. i+2asinx+a® ) T+2acosx4at
(1) 1]
7 : 2a 2a
_ —Q——-arcsm ﬁ'? _ arccos l—-i——_aT
- | T—a?] T 1—a?|
[Cu. npumeuanne x 859.112.]
/2 d /e d
X d -
859.101. | =yt = e =
1] [}
% -} arcsin r—%
|1—a?|
[Cm. npumeuanne x 859.112.]
n 2a 2a
st—2arcsin s 2arccos Ty
859.111. | Lhe - L Loy
+2asinx4a | 1—a?| |1—a?]
(1)
{Cu. npumevanne x 859.112.]
n 2a
7+ 2arcsin ~—;
dx _ 1+ a?
859.112. S 1—2asinx-+a® | 1—a?| .

[}

B 859.100—.112 @ > 0; a & 1; arcsin u arccos Be3ne B MEPBOM

KBaApaHTe,

n

859.113. | a5

I

a® + 2abcosx+b2=|a*—b“l

0

7 r. 4. [Osair

[a® + b®].
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sin x dx _ 1 i_ §
859.121, m Artha -—l = [a®* < 1],
[
. _ a1 .
—E-Arctha = na_l [a®* > 1].
m
850.122. ( —memrdr @<l m=0, 1,2, ...],
0
— 2 . i —
_'am(at_l) [a > 1» m O, ], 2, ..-].
xsinxdx i
859.123. Sl—?acosx-}-a’ % In (14 a) @’ < 1],
=Zm(14+7) (0= 11.
(a—bcos x)dx T
859.124, m [a>b> 0],
' =0 b>a>o0l.
sin®* x dx n
859.131. Sm=2—a, [a>b> 0],
1]
- 15> a>0].
¢ cosx dx n [14a* 5 1
859.132. Sm 7(1_‘1:) [a® < 1],
o 2
=§£(Z=i:) [a® > 1].
. m=1
g50.141, ([ demedr _no @< 1; m=1, 2,3, ...],
[}
=2a'::+‘ la=>l; m=l’ 2v 31 ---].
1 1 2
860,142, | reosmedr T (L) (@ <im=1,2,3,...]

]

) @*>1;m=1,2,3,...]
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n
859.151. . . b
SVa*—?abcosx+b’ a [a>5>0l,
L[]
=% [b>a>0].
: d
X _ P L
859.161. Sl+2xcostp+x’—2sinq> [—a<e<ml
[lpr ¢ =0:
© 4
x 1
859.162. TTQ—X_-(-—JC-':?' [CM 90.2-]
0 dx _ 9
859.163. Smm—m [—a<<op<<m].
[lpu @ =0:
B dx
859.164. Sm,=l. [Cu. 90.2.]
dx L
859.‘65. Sl_sz cos‘p+x‘= 4sm$ [O<(P<n].
0 2
I xPdx __ nsinp@ .
859.166. Sl+2xcosq>+x‘—sinpnsinq> D<p<l 0<g <l
']
860.01 Se'“" dx=L [a>0]. 860.02 Sxe‘“"dx:-—l- (2> 0]
. o a . . . az .
0 0
860.03. [ we-orax=% fa > 0],
¢ e Vi
860.04. §x!ze Fdy=; e [a>0].
.05. e~ dy=rT
860.05 on e dx= la > 0]

7‘
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860.12,

860.13.

860.15.

860. 16.

860.17.

860.18.

860.19.
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1 s —_—
Sx”"*"e'”dx: [.3:5...2p=1) V' =

2P
0 a
[@a>0; p=1, 2, ...]. [Cm, 860.07, BTOpofi BUA OTBETa.]

@

1
p+—?

Sx"e‘“"dx:h,?—l, [e>0; n=1, 2, ...],
1]

=F‘¢({?T—::” [a>0; n+1>0)
ye—”x’dx=}2f ir > 0J.
0
S\xe—”"’dx=—l-

2r2*

0
jx’e*""‘dx=‘::: [r > 0].
0
0 !
sx’“+'e"’”’dx=§r,i—w F>0:a=1,2, ...l
0

x"’e""’dx:%#l/ﬁ— [r>0;,a=1,2,...].

S8

TRy

Sx"e"’*‘dx:—i;,,??— [n41, r>0]
’ (nonoxns m=2 B 869.19),
E.e"”""‘dx=%l‘(%-) [r, m> 0]
° (nonoxus n=0 B 860.19).
E‘x"e‘('*””dx=ﬁl,,ﬂf‘('%l) [n4-1, r, m >0].
0

Bece npeamayuwne gopmyast 860 Moryt OHTb NOAYyueHhl
U3 9TOH NpH COOTBETCTBYIOILMX 3HAYEHHUAX 7, r H m,



860.38]

860.21,

860.22,

860.23.

860.24.

860.25.

860.30.

860.31.

860.32.

860.33.

860.37.

860.38.

OTNPENEJIEHHBIE HHTECPAlIH

e—ax
S dx = oo,
X
0

o b
e~ a%X__p—bx b
S._—e.__dx=ln_.
X a

0

x=-lni
a
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e—ax‘—e —bx 1
- d

X c

[

x%dx X (3) 2.1,202057
e 17 @ at
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33 ’dx
J

o ’dx (Qn-—])] 9n~2,2n
L(2n) =—up
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[a >0, n=1,
a
xdx
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n

2,
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[a, b>0].

le, b, ¢>0].

[a > 0],

[a, b>-0].

[a > 0].
[Cm. 48.003.]

[a > 0].

[Cm. 45.]

[Cy. 860.39.]
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860.39.

860.40.

860.41.

860.42.

860.43.

860.47.

860.48.

860.49.

860.500.

860.501,

[860.39
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xl’"dx
e¥—|

=4 g+5+..]=S2wwm

[a>0, p>1; p He o6s3aTenbho uenoe uyncno]l.  [Cm. 48.09.]
Ta6muuny {-pynxuun Pumana, colepwkautylo u xpoGHbie
3HayeHHd apryMeHra p, cM. [16].

¢ 2

(=12 [a >0}, [Cu. 601.01.]
1]

- J d "

(=1 la>0], [Cu. 48.22.]

¢ 2dx 23 3.1,202057
(=23t =200 e >0l.

[Cm. 48.003 u 48.23.]

dx 7 =nt
Se‘”‘+ i~ 120a% fa>0].
)]
-4y 9n—1__1 p2n
eax+l = 2n WB" [a>0; fl=1, 2v ---]-

[Cv. 45 u 48.28.]

[Cu. 860.49.]

P He o0g3aTe/bHO LeNOoe YHCJIO].
[Cm. 48.29.] [aa p=1 cM. 860.40.]

@
dx 2dx
shax ™~ ) ¥ —g-ax — %O

shax  4a [a > 0].
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Sg’f%ﬁ%—?(m)(wy tgtatees) e,

=1, 8(3) =4-1,05180/a*

- 1,03693/a".
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= 2nas" B,

CxP-1dx 2T (p) 1
shaxr — aP (1 21’)“”)
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[Cn.48.13.)

[a>0].

[e>0; n=1, 2, ...].
[Cm.

45 u 48.18.]

[Cu. 860.509.]

[a>0; p>1; p ne o6g3aTenbHO LEJNOE 4YHCIO].

xtdx e

sh®ax ™ 6a®
0
0 dx 3 s
SaF'a“x = 1,202057/a°,
(]
o

xldx _ nt
S sh?ax ~ 30a*
]
= xzn 2n

dx T

S shiqx = gan+i Bﬂ ta > 0].
]

[Cu. 48.19.]

[a>0].

[Cu. 48.003)

[a>0].

[Cm. 45.]
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CxPdr T (p41) L1,

860.519, stx =2t ( U4tz gt - ) -
0

_Tp+]) z(p)

= G-

[a>0; p>1; pHe oba3arenbHo nenoe yncao], [Cm. 48.09.]

860.530. (2t =(arm=g  le>0L  [Cu. 679.10,
0 V]
¢ xdx 2 2

860.531. 5 XL 9G/a* =2-0,9159656/a". [Cw. 48.32.]
0
2 2 s

se0.532. (Lo~ [a>0].
[
¢ x’dx 4

860.533. {575 =12.0,08804455/a", [Cu. 48.34.]
[
Cxde 5

860.534. \T—=z7 [a>0].
D]
< an 2n41

860.588, (I f=lornE, (000 1=0,1,2 ... [Cw. 45
)]
CxP-tdx  oT(p L1

860.589. (Z-2=-TO(1—gig—2+...)  lap>oL
o

Ina uenux 3navennét p cm. 48.31—.39. [na p sHeuemuix

CYMMY psiia NPHXOMHTCS HAXOIHTb YHCJEHHO.

860.541. (2122
0
¢ xd :

se0.542. (2, [a >0l
2 3

860.543. S o =2.1,200057[a*= 2 50,
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[

xtdx 7 nt

I a ol.
Sch’ax 240 a® [a>0]

0

[e>0: n=1, 2,...].

ch? ax —22fl'la!ﬂ+l n

-
Sx”’dx @ —1) g

: ( 9 [Cwm. 45.]
) v

S f;'f; = 2,,_2,’) Fﬁ,ppf. “E(p) [a>0; p>1].

[}

Mpu p=1 cM. 860.541. [Cm. 48.29.]

Se“‘" sinmx dx = —52-_?—'?- [e>0].

[}

Sxe“’" sinmx dx=(a,2—_z'7n,-)-,- [a>0].

0

a 2__ 2

S x’e~**sinmx dx = %’,ﬂ [a>0].
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s 1 —ax o __ T (p)sin pb o

Sx” e smmxdx——————(as_i_mz)m2 lp, @, m>0],

0
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Se""" cosmx d)c=a,Tamz [a>0].
0
I a?—m?
Sxe“”‘ cosmx dx=m [a>0].
(]
S xe™%% cos mx dx = ___2"(;:’1—,”32’)':_2)_. [a>0].
0
@
S xP=1e=9% cos mx dx — L) cospo_

(az_}_mz)plz

0
[a, p>0], onpenenenne 6 cm, B 860,89,
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861.01,

861.02.
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861.05.

861.06.

861.10.

861.11.

861.12.

861.13.

861.14,

861.15,
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]

—ax m
S sin mx dx = arctg — fa>0].
0
-]

e—ax
S p Cos mx dx = oo,
0
2 ax

e~ 1 m?
S ~ (1-—-cosmx)dx=§ln(l+—q—,—) [a>0].
1]
a -ax 2 2
S ex (cos mx— cos nx) dx=i2 ln—:T-_—::—:;—,- la>o0].
0
A -aX__ ,—bx 2 ¢
Se & cosmx dx=% In Z,izz [a, b>0].
0
o az 5

- +2m
Se %% cos’ mx dx = TETIS [a>o0].
[}
e - . 2 2m?
Se %% sin* mx dx = — s I fa>0].
)
e _—ax B l 3
S smzmxdx=-‘-‘-1n(l-l—4';z ) [e>0].
V]
2 ax

- 2
S ex, sin® mx dx = m arctg 2—‘1'7-1»—--:—- In (l+—4%—) [a>0].
0

2amn
{a* +(m—ny} {at+(m+n)t}
[a>0].

e~ sin mx sinnx dx =

S8

m (a® +-m? —n?)
{a* 4 (m—n)?} {a* +(m +n)?}
[e>0].

e~ **sinmx cos nx dx =

Ce8

a(a®+m?4-n?)
@+ m—np} {@+(m 4 )i}
[a>0].

e~ %% cos mx cos nx dx =

8
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861.18.

861.20,

861.21,

861.22,

861.31.

861.32.

861.33.

861.41,

861.42.

861.51,

861.61.

861.62.

ONPENENEHHLIE HHTETPAJIH

-]

e~ax | \ 1, a+4+(m+ny
S p smmxsmnxdx_—‘;-lnm
o
- — ml
S"—”"’ cos mx dx=ﬁ‘— e 4

2a

1]
-] ml
Sxe“""z sin mx dx = mJI/;R e
()
(<]

e ax n m
S sin mx dx--—?—erf (%)
0
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[a>o0].

[a>0].

[a>0].

[a>o0].

[Cm. 590.] Ta6muuw cm. [196].

§ o cos mx dx=(a+ Vatm) Vn

J Vx @+m)'= V2
e~%*sin Y mxdx= Vam e-%
aVa

— cos mxdx=—V—{t_—e-£-
Vx Va

-ax .; __asing4-pcosq
Se sm(px+q)dx_—a,_{-_p,—

acos g—p sin g

0
S e~ cos (px+q) dx = @+ p?

[a>0].

[a, m>0).

[a, m>0].

[a>o0].

[e>0].

[a>0].

e >0].
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861.63.

861.64.

861.65.

861.66.

861.71.

861.72.

861.73.

861.81.

861.82.

861.83.

ONPEAEJIEHHBIE HHTEIPAJIH [861.63

sh px
sh gx

s A P,
dx-.2q tg %

8

% ch
hor s =T
9* 2q cos -28-
q
1)
o
thgxsinmx dx =
S 2gsh 22
'] 2q
A sinmx 41
Thge o wm
9% 2gth 22
29
0
r h
sin mx cos nx SPeH ==
sh ax = ma
° 2a (Ch —;' + Ch —;
® mm
nch —
cosmx Cos nx A — 2a
ch ax _a ch'—n—q—}-ch——
o a a
-]
cos mx am
ch?ax % = nm
2a%sh —
2a
]
p sh M
x sin mx n® 2a
dx=—3
chax 4a m
ch? { —
° 2a
* 2
X Ccos mx A = T
S shax B 4a® ch? (ﬂ)
2

S Ll cos mx dx = In cth 22
X 4a
0

[—e<p<g ¢>0]

l—e<<p<<g; ¢>0].

[¢ > 0].

[¢>0}.

[2>].

[e>0].

[a>0].

[a>0].

[a>0].

[a, m>0].
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ik b
862.01. Se *shbxdx = 520 l[a>b=0].
0
S a
862.02.  (e-ochowdr—z"p, [a>0b=0].
0
-] — b,
862.03. Sxe“””‘2 shbxdx = b::sﬂ gaa [a>0].
0
862.04, Se““‘sh bV xydx= “f;f_e*“ [a>0].
862.11 3: LR P S S [a>m>0]
e e?* 41 2m  2ash (stm/a) y
0
¢ sinmx T 1
se2.12. [ m™ar =gt oo [a>m>0].
)
R sh px = T 1
862.21. S 9% 11 dx —m—%— [a>p>0].
0
0 sh px 1 1
862.22. S 2% ] dx —W—m [a>p>0].
[}
I i d
862.31. Sﬁgﬁf—gﬁ +(shm)In(1 4e=™) [m=>0].
0
i th &
2 " m —-2m
862.32. ) TR sin mx dx = —z-—(shm)In(1—e Y [m > 0].
86233, (214X (shm)lnth - [m>0].
(l+x2)th~2—
[}
) pr
sin —
862.41, S—:E—Z%cosmxdx_—_-gi‘_
p q9 os%{!—}-ch'—ng—

[—9<p<q 9>0]
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862.42.

862.43.

862.44.

863.01.

863.02.

863.03.

863.04.

863.05.

863.06.

863.10.

OAPEAEJNEHHBE RHTEICPAJIB

J862.42

[—9<p<q; ¢>0]

- ma
S ch p n B
sinmx dx = ——
sh %4 cosﬂ+ch s
¢ q q
- pn . mn
sh px - sin -ﬂ— sh -—2-7
YT sin mxdx_—._ﬂ
cos*—--ch—
(') q q
pn mx
ch px T ch T

°¢A8

ST cosm)cabc=—’—t—-—z—;;l
9 7 cos "’7-}-:31.T

CCy .,

(ln%)q dx=T(g4+1)

1
P+ 1)

x’lnldx=
X

ey

1

§x" (ln %)z dx=v_%)-;

Sx” <1n -}:-)q dx=
0

Tg+1)
[CERVE

[—9<p<g ¢>0].

[—o<p<g ¢>0].

[g+41>0]. [Cm. 850.1.]

[p+1>0].

[p+1>0].

[p+1, g+1>0].
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863.11,

863.12,

863.20,

863.21.

863.22,

863.30.

863.31,

863.32.

863.33.

863.34.

ONPEJERJIEHHBE HHTETPAJIH

'xlnl
("% w1
o 1—x 6 12
1
(oiny o _m 11
Y T—x 6 1 -

X n?
=7 =g
[}]
1
. —
X ln£ n?

—

X
S - dx=0=0,9159656. [Cu

. 48.32.]
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863.36.

863.37.

863.41.

863.42.

863.43.

863.51.

863.52.

863.53.

863.54.

863.61.

863.71,

OINPELEJIEHHBLIE HHTETIPA/Ib

®

e

=)
x|-—

e 1)
~
|
§
I
I
=)
[3=]

x]-—-
S~—
<‘
et
l
k
&.
x
-hl.‘-l
—~
5
[
_|_
~——

[863.36

[p+r+1,94r+1>0]

(1—x?) (1—29) (p+q+1)
S —mr =" e+

[p+1,9+ 1, p+9+1>0].

X

1
S In(1—x)dx=—1. 863.72. len(l——x) s
('] 0

k.
T
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863.73.

863.74.

863.81.

863.82.

863.83.

863.84.

863.85.

863.91.

863.92.

863.93.

863.94.

864.01.
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; 1 &
Sx’”ln(l——x)dx:—p—_*—_—lzi- [p=0,1,2, .::]
'] n=1

n(l—x) , = &
S — dx =— 5 -
]

In(1+x)dx=2In2—1.

CCly

xln(l4 x)de=1

Pl

2p+1 (_])n ,\
Jc:”f"ln(l-{—x)dx—2 _H{an?——v |

[p=0,1,2,...].

(___l)n -1

P~ n (14 x) dx———z [p=12,...]

°ﬁ’1..

In(1+x ,  =nf
0

ce—.

In xIn (1——-x)dx=2——%:.

InxIn(l4x)dx =2—21In 2———?—2?.

ot .

: 2
S‘xlnxln(l—x)dx=l—?—2.
0

1
x1n x In( 1+x)dx_§2——?.

- .

In (1—x) _ T — ==
S T 4% = In2—0=%1n2—0,9159656.
0
[Cw. 48.32.}
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864.02,

864.03.

864.04.

864.11.

864.12.

864.21.

864.22.

864.31,

864.32,

864.33.

864.41.

864.51.

ONPEXEJIEHHHE HHTEIPAJIK

ln(l+x)
T dx =% F In2.

1

1 14x _
S Hainttac=1m2+a.
0

In(142% .
TEe dx = ]n2-—-G

fegen
§ (“r") dx=21n2.

ce—.
I.-

I-
N
—
¥
x>
S~—

I=%

i

N

S“ ln(l-—xP)dx____ n?
X 6p
0

S' (4P, _ nt
0

x 12p
]n(l—x)
____.2(;__
5 Vice & o2

ln(l+x)
dx=2 ——l 2.
V—x’ x=2G n

= o,

_
8
If

[884.02

[Cu. 48.32.]

[Cn. 48.32.]

[p>0].

[p>0].

[Cw. 48.32]

[Cwm. 48.32.]

[0o<p<i].
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864.52.

864.53.

864.54.

864.55.

864.61.

864.62.

864.63.

864.71.

864.72.

864.73.

864.74.

865.01.

ONPEXEJEHHBE HHTETPAJH

S%In—;—dx=n;§2;iﬂ

Ex:"_xl dx=£3-’.

;

szl_':_"azdx=n—alna

Sil"_:);dx=%‘.

32 lnl(-li-t‘x) dx——-ln2—]- G

H

K‘Irtg__i;zj_x’)dx=%1n(l+ab)

o

S]_‘%%xi)dx=%ln(a+b)

S“’%’?—"’d"—ﬁ‘—pfm

§ lng;l(;x) dx:qsi:nq

v

5 ln(;o+x”)dx= (q-1)smn1(—q-:—ll
p

5 n\xP_lldx_(q—l)thfn_(_q—p_;])

na
G

S ]nsinxdx:—-—lnz.._f.
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[0<p<i].

[a>0].

[Cu. 48.32.]

[a, > 0].

[a, 6> 0].

[o<p<l].

[b<g<t].

[0<g—1<p].

[0<g—1<p].

[Cu. 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.

ONPEAEJEHHKWE HWHTErPAJIbI

n/a G
11

S lncosxdx=——-4-ln2+-2—.

s

S Intgxdx=—G.

nfa

S In(1 +tgx)dx=%ln2.

1]

Ttla

S In(1—tgx)dx="n2—G
)

[865.02

[Cu. 48.32.)

[Cm. 48.82.]

[Cm. 48.32.]

iz 2
S Insinxdx:S lncosxdx:—% In
[\] 0
T2
S Intg xdx=0.
[\
/2
S(sinx) Insinxds=In2—1,
0
/2
S(cosx) Incosxdx=In2—1,
0
T2 nfe
S (cos x) In sinxdx=S (sinx)In cos x dx =—1.
[} []
k172
Vg mensas —— 3
(tg %) Insinx dx =— 5.
[}
/2

(sin® x) Insinx dx=%(1 —21n2),
0
e

S (cos 2nx) Insin x dx =— o]

in

[n> 0].
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865.27.

865.31.

865.32.

865.33.

865.34.

865.35.

865.36.

865.37.

865.41.

865.42.
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/e

Incos x _ _’
sin x -
)
nin2

5 . [CM. 48.32.]

/2

nin?2

[Cv. 48.32,]

o

1
Sln(l-—cosx)dx:—-—?G— 5 .
0

In(14-tg x) dx =

[Cw. 48.32.]

e

S ln(14-psin® x)dx =

[ SR,
=S In(14pcos* x)dx=mln i‘gﬁ_f’ [(14+p)=0].
f2
S In (a® sin®x 4- b*cos®x) dx =n In

(]

S [a,b> 0L,
k1 9¢] T/
S In(a®+ b*tg*x) dx = S In (a®+ bctg’x) dx =n In (a + b)

0 0

[a,b>0].

/2

In a-tbsinx d___
a—bsinx ) sinx

[']
T2

a+bcosx\ dx ) by
S (a—'bCOsx)coTc—ﬂarCSm (;.)
/]
[b* <a’).
Slnsinxdx=_mn2.

n? In2
5 .

B S
len sinxdx = —
[
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865.43.

865.44.

865.456.

865.51.

865.52,

865.53.

865.54.

865.61,

865.62.

865.63.

865.64.

ONPEJE/IEHHBIE HHTELPAJIN {86¢5.43

n
S In(14-cosx)dx=—mnIn2,

n s
Sln(aibcosx)dx:nln{‘ivz-a—z_f} [e=0b>0].
o

n

In (1 4-acosx)

Sde=ﬂarcsina [o<a<1].
[}

1

S(cos mx) Inx dx = — 24, [Cu. 431.11.]
0
Ta6mun cM. [22].

1

1. —q

Sx” sin (g 1n x)dx = T [p>0].
0

1

Sx”"cos(qlnx)dx= s [p>0].
0

1

xPsin(glnx) , q

Sde— arctgp_i_l [p+1>0].
o

S1n(1+z—:)cosmxdx=%(l——e'“’”) [a, m>0].
0

Sln (Z:if,) cos mx dx=%(e"’"’-—-e"“”‘) [a, b, m>0].
Ssmxmxln—l; dx=—2ﬂ(lnm+C) [m > 0].
0

[C. 851.1.]

@
In(sin®mx) , = shma\ __
[t ar =g () =
0

=Z1n ('_"2-"'“) [m, a>0].
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865.65.

865.66.

865.71,

865.72.

865.73.

865.74.

865.75.

865.81,

865.82.

OUPEAEJAEHHHE HRHTECPAJIN

Slnf;oixr:lx)d ___1 (c:mt:a)

In (t
S na(,igx) dx = ln thma

n
Sln(li2acos x+a)dx=2xlna
]

=0

n
Sln (a*4-2abcos x+ b*)dx=2nlna
o

=2nlnbd

m

S In(a*4-2abcos x4 b*) dx=4nlna

=4nlnb

F1e
S In(1 —2a cos x + a*) cos mx dx = —% a”

219
[m, a>o0}.

[m, a > 0].

[e>1],

[a*<1].

[e=b>0],

[6=a>0].

[a=b>0],

[6=a>0].

<a<ty m=1, 2,...].

®
In(142pcosmx+p

pp )dx=%ln(1:]:pe""")

- n
oSln(H-e Ndr="2

¢ —p=% . =?
:Sln(l %) dx=—T-

[0<P<1; m, a>0]1
=2 In(pte-™)

[p=1; m a>0].
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0 1—e~* nt
865.83. 1n( _x>dx_ lnth: dr= —Z.
S 1+e 4
Cocamp 1, 1
865.901. Se “*lnLdr=1(lnat0 [a>0]. [Cm. 852.1.]
(]
OrnocutensHo nocrosnuoi C cm. 851,1. C =0,5772157,
865.902 ?xe‘“"]n—l- dx=i(lna——1 +0C) [a>0]
.902. - S )
0
865.903, {#%e=o*InLdx =% (Ina—F+C) [a> 0]
.903. 5 .
1]
—
® =¥ ]n— Vo
865.904. S = dx = = (Ina+21n240) [a>0].
']
865.905. 3‘}(“; _— -“") dx=Ind+4C [a, p=>0].
J p
0 1 1
865.906. | — —e™* ) dx=In2+4C [a, p>0].
g ;
P
Tr o1 1
865.907. L Nax=c
(2
: 1
865.908. In{ln=)dx=—C
fo(in)
1
865.909. S(mx‘* l——x) dx=C.
[']
T 1
865.911. In—) e **sinmx dx =
J(nd)

(a’+m’){ In(a®+ m*)— aarctg%—l—mC}
[m, a>0]. [Cm. 851.1.]
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865.912,

865.913,

866.01.

866.02,

866.03.

880.
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S(ln—> e~ cos mx dx =
1 a m
=m;{7]n(a’+m’)+marctg—a-+ aC}
[m, a>0]. [Cw. 851.1.]

-3

(ln %) e~ % sin mx
S dx =

= —{%ln(a’—}-m’)—}-C}arctg%

[
[m, a>0]. [Cu. 851.1.]
3nauntenpHaa noas uuterpanos B 850—865 moxer OniTh
nafinena B [6]. Cm. Takke [3]—[7].
n

cos (x sin @) dp = S €os (x cos @) dp = nJ (x).

0

Sy

19
S cos (np— x sin@) dp = nJ, (x),

rae 77— HYAb WM UEJ0e MOJOXUTE]bHOE YHCAO.
(Humezparw Lecceas.)

n

Sepcosxdx=n]°(p), kak B 809.1,

0o
Ta6auust k 866 cm. [20] n [21].

Tipasuno Cumncona., Ecan ussecTHn 3Hauenns y=f(x)
I/ PABHOOTCTOSILMX 3HAYEHMH X C WArOM A, TO YHCJ/IEHHOE
3HayenHe HHTerpana npubaHkeHHO BwipawaeTcst ¢opmyoft:

(@0 demg et 4, 420000+ 20 -+ s+ Yuah,

roe h=X ——X,—INOCTOSHHAA PA3HOCTb MEWKAY COCEAHUMH
3HAYEHHAMH X, T. e. 2nh=0b—-a, Koadduunentnt pasHul
noovepeaHo 4 WK 2, kaK ykasaio, Ilpubimkenne OOLYHO TEM
Tounee, yeM Oosbuie 7. TakuM METOZOM MOXKHO NOJY4YHTh 4HC-
JIeHHBIH Pe3Y/bTAaT, KOTAAa AHAJHTHYECKOE BHLIPAWEHHE [Js HH-
Terpana He MOXeT Outh Halileno. Mcnonpbays TaGauuy f(x)
H apu(MOMETp, MOXHO MPOBECTH 3TO BhyHCneHne Ge3 1pome-
WY TOYHBIX 3amHced,
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881. MorpewnocTs npusBefexHoft Buime npuGaHKenHoff Qopmyan
paBHa
nhf Y (1) __ (b—a) ifV(x)
90 - 180 !

rae i oueHku semuundd A1V (x) MOWeT OhTh B3ATa Hau-
Gonbas uerTsepras pa3sHOCTh B HHTepBane (a, b).

882. Jpyras ¢opmyna, kOTopas BO MHOrHX cayudaax 6Gonee TouHa,
uem ¢opmyna 880. Ilo Hefi Toke MOWHO NPOH3BOMHTH BHIYHC-
nenue Ha apudMomeTpe 6e3 NPOMEWKYTOYHBIX 3amucem:

b

, h
(7 dxm 511,49, + 6,49, 4 2,49, + 6,4y, + 2,85, +
a

+6,4y,12,4y,+6,4y,+ 2.8y, + ... 4
+ 6’4y4n—3 + 2v4yln—a+ 6’4y‘8‘1+ 1’4y1n]'

rae 4nh=b—a.



890.1,

890.2,

890.3.

890.4.

XHI.

IS SEPEHIIMAJIBHBIE YPABHEHUS

Pasnenenue nepemennnx, Eciu ypaBuenue moxer OHTH
npeacTasneHo B Buie f,(x)dx=f,(y)dy, Tou nesas u npa-
BafA ero 4acTH MOryT OblTb NMpPOHHTErpHPOBAaHH,

Pasnenenne nepeMenunXx MPH NOMOUIH NMOACTA-
HoBkH. OnnopoAanude ypaBueHnusa., Ecim ypashesue
HMeeT BHI,

fi(x, y)dx+f,(x,9)dy =0,
rie QyHKUHH OLHOPOAHH MO X H Yy H MNPUTOM OAHHAKOBOH
cTeneHH, TO HAZO MOJIOXHUTb Y =ux. Toraa

dx__ [, u)du

x  h a+uf,(0, 6"
Ecin ynoGuee, TO MOXHO NMONOWHTb X ==Uy,

Pasnenedue nepeMEHHHX NPH NOMOUIH MNONCTa-
HOBKH B ypaBHEHHAX BHIA

Fo(x9) ydx 4 £, (x9) x dy =0,

rxe f, u f,— npouspoabunle (yukunn, Ilycte u=xy. Torna

‘2‘ — fa(u) du

x u{fh(W—F @}
YpaBHenHe BHIa

(ax+-by+c)dx + (fx 4+ gy +h)dy=0

MOXKeT OLlTh CAEJIaHOo CAHOPOAHKIM, €CJU NOJOXHTbD X =x' +m
H y=Yy +n Beiuuuns m u n MoryT GuTb HaHieHH H3 CH-

CTEMbl ABYX COBMECTHBIX ypaBHEHHH, KOTOphE MOJy4aioTCd H3

TPeOOBAHHA OLHOPOLHOCTH, DTOT METOJ HENpHroleH, ec/H
ax+by
fx+gy

HO B T2KOM Cly4Yae MOWHO CAenaTh NOACTAHOBKY ax+ by =6
H MCKJIOYHTb X WM Y,

= const,
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890.5.

891.1.

891.2

8§92,

JHUOGEPEHUHAJIBHLHIE YPABHEHHS [890.5.

YpasHenune B nonaubx Auddepenunanax, Ecm
ans ypasHenns Mdx-+ Ndy=0 yIoBieTBOpPEHO yCJOBHE

oM _ N

oy  Ox
TO 3T0-— ypasHeHue 6 nosnsx Ougepenyuarax, OHO uH-
TErpUpyeTcs TaK: HAXOMAT HHTErpaJ S Mdx, cuutas y no-

CTOfIHHBIM, H, 100aBaff HeudBecTHylo ¢yukuuio f(y), mudde-
peHuupyor pedyabtat no y, [lonyyennoe BHpaweHue npupas-
HHBalOT N; H3 NONYYEHHOrO YpaBHEHHUS OMNpenensioT Heusse-
cTHy0 ynxuuio f(y). Takum obpasom, pewenne GyneTr UMETH
BHI:

{ Mdx+f(y)+c=o0.

Ecnan ynmo6uee, To MoxHO nomensith poaamu M u N u coor-
BETCTBEHHO X H Y.

Jinnefinne ypaBuenus nepsoro nopsaxa., JHudde-
PEHLHAIbHOE YpPaBHEHHE HA3HWBACTCH AUHElHbM, €CAH OHO CO-
JNEepXHT TOJbKO mepBylo crenenb (GYHKUHM U €e NMPOU3BOI-
Hoix, Jluxefinoe ypaBHenHe nepBoro MNOpsika HMEET BHA:

g%—i- Py=Q wm dy+Pydx=Qdx,

rae P u Q He 3aBHCAT OT y, HO MOryT COmepaTth X, Pelue-
HHE TaKOTO YPaBHEHHH:

y=e"fp‘m[J‘e'“rpdJr de+C].

YpaBueunue bepuyannu. Eciu ypaBaenue umeer BuI
d
o+ Py=Qy",

rie P u Q e comepxkar y, TO ero MOXHO CHeJaTh JHHEHHBIM
NpH NOMOWH MOACTAHOBKH &= y*~" Tlpexne uem meiarts aTy
NOACTAHOBKY, HANO pa3fe/HTh ypaBHeHHe Ha Y".

Henuuetinbne ypasuenus nepsoro nopsaka, Io-
Jlaraem

dy __

ax = P
Ecin ynaercsi paspewnth 3alaHHOE YpaBHEHHE OTHOCHTEJBLHO
p H TNPOHHTETPHPOBATh KaXAO€ H3 MOJYYEHHBIX ypaBHEHuMH
B OTHECJBHOCTH, TO TEM CaMbiM 6y11e1' T0/Ny4Y€HO pelleHue
HCXOJIHOTO ypaBHEeHHH,
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Ypasuenud BTOPOro nopsiaka, IBHO HE Cojep-
wawmue y, [Nonaraem

¥Ypasnenue TMpeBPaTHTCH B ypaBHEeHHe NepPBOrO MOPAAKa, conep-
Kamee p M x. Ero MowHo pewinth xakHM-1M60 H3 paccMoTe
PEeHHBIX BbllIe METONOB.

YpasHeHus BTOPOTO mopsifka, ABHO HE colep-
wauine x, Ilonaraem

Torna

[Monyuaerca ypaBHeHHe nepBOro mopsiika, CoAepwauiee p H Y,
H er0 MOWXHO PeLHTb KAKHM-JM00 M3 pacCMOTPEHHHX BHILIC
METOMOB,

UTto6H pewnTb ypaBHeHHe
a2 d
atAL+By=0,

rie A ¥ B noctosiHane, Hano HaHTH KOPHH BCHOMOTaTe/bHOro
ypasuenns p°+ Ap-+B==0, Eciu ero xopHH a u b nRefict-
BHUTE/NbHH M HE PaBHH MEwAy CO00OH, TO pelleHHe 3aIMaHHOTO
ax bx
ypaBreHus Oyner y= he®* 4-ke’, rne A u k— npoussosbuse
nocronunse, ECiu ero KOpHH — KOMNJIEKCHBIE BE/MYHHB: - in2
H m—in, TO
y =™ (h cos nx -} k sin nx).
Eciu oHo umeeT mBa paBHHX KOpHA &, @, TO
y=e®* (hx--k).
Nuunefinoe oxnoponsoe auddepesnunanbuoe

ypaBHEHHE N-IO NOPAAKA C NOCTOAHHHMH KO9¢-
buHuueHTaMH

d"y dn—ly dn—zy
gt AgEai Bt ..+ Ky =0,
Pewmennem ero Gyner cymma yjnesos Buma he®, rue Kaxnoe
a eCTb OIHMH H3 Pa3/JHMUHHX HeHCTBUTE/bHHX KOpHEH BCMOMO-
FaTENbHOTO YPaBHEHHs
P"+Ap" +Bp" =t ...+ K=0.
Ecan a— ABYKpaTHHA KOpeHb BCOMOraTe]bHOrO YpaBH@s
HESl, TO COOTBETCTBYIOWMH unen Gymer e®* (hx -+ k).
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Ecin a— TpexkpaTHHil KOpPeHb, TO COOTBETCTBYIOWUHA uneH
Gyner e** (hx*4kx—+1I) u 1. L

Korma wumeercd mnapa KxoMnaekcHHx Kkopueft m--in n
m—in, TO B PEUIEHNH MOABUTCH 4YJeH

€™ (h cos nx -+ k sin nx).

Ecan sTo—napa ABYKpaTHHX KOpHeH, TO COOTBETCTBYIO-

wui 4neH B pewenun Gynper
e™ {(hx + k) cos nx + (sx -+ t) sin nx}

HT. I

Jluuetinoe nuddepeHunanbHoe ypaBHeHHE C mno-
CTOAAHHBIMH Kosqxqmuueﬂramu C npaBo#f 4acCThblO

d"u

rrea dx"“‘+de"“+ ous b Ky=X,
rae X CONEpWKHT X.

Chayana nonaraem X =0 H pelwaeM noJjy4yeHHoe ypaBHeHHE

894 wmu 895. 3areM HYWHO NpuGaBUTb K STOMY PEeLICHUIO
YaCTHHH HHTErpan, KOTOPHH yIOB/JETBOpAET 3ajaHHOMY Yypas-
HEHHIO M KOTOpHH He JOMKEH COHepaTb NOCTOSHHHX HHTErpH-
pOBaHHA, TAaK KAK TaKHe TNOCTOSHHWE YXe BOILIH B pelleHHe,

Ypasunenue dftnepa BTOpPOTO NMOpAAKa
T4 axSl 4 By=7(x)

npeoGpasyercs B JauHelHOe ypaBHenne C TOCTOSHHHMH KOS(-
¢uunenramu

B (A=) 2 By=7(e")

TpH MNOMOWH NOACTAHOBKH x=e"

Jlunetinoe nuddepennnanbHoe ypaBHeHHE
BYaCTHHX NPOH3BOAHLX NEPBOro NOpAAKA
0z gz
P$+Q£‘
Yr1o6H ero pewHTb, HYXHO CHauasa PEWIHTb YpaBHEHHS
g_)f__dy__dz
P QR

H NpeACTaBUTH pewenns B Bume u=C,, v=C,. Torma wucko-
MHM peuliendeM Oyner

@u, v)=0
rie @— npoussonbHast (QysKLus.
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