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IMPEONCJIOBUE PEIJAKTOPA

Tabanuw OBafita npenacrarasior cob6oi 10BOAbHO OOMIMPHHE Ta6MHLH
HeomnpeneseHHHX HHTErpPasoB, K KOTOPHM 106aB/eHO elle MHOTO pa3Ho-
o6pa3Hux GopMyn (pasnoxeHHs B PAAN, TOXINECTBEHHHE COOTHOLIEHHS,
onpeneseHHHEe WHTErpaa M T, IL),

B Coserckom Coro3e tabanun [IBaiiTa 6uisn Benymens M3nareabcreoum
HHOCTPaHHON nurepaTypw B 1948 r. na anrauiickom s3nike ¢oTromexa-
HHYECKHM Croco6oM. B HacTosileM H3NaHHH TEKCT MepeBelieH Ha PyCCKuil
13K, aMepHKaHCKue 0603HaueHust 3aMeHenn npuHaTeiMu B CCCP. IMepeson
CAeNaH C YeTBEPTOro amepukaHckoro u3dzawva (1961 r.), npruem Boc-
CTaHOBJIEHA [J/aBa, MocBslleRHaa AuddepeHUHaNbHHM YPaBHEHHAM, Ony-
uieHHas B u3naHuun 1948 r.

Cnucox /MuTEpaTypH COCTaBJeH 3aHOBO, B OCHOBHOM M3 KHHT Ha
pyccxoM s3nike. B cchsikax B TeKCTe 4YHCAO B KBaApaTHHX CKOOKax
03HAYaeT HOMep B CHHCKe JauTepaTypn Ha crtp. 227—228. Onnako
CChIIKK Ha JIMTEPaTypy, NPEHMYLLECTBEHHO Y4yeOHYI0, OTHOCHILYIOCH
K OTAeAbHHM (popMyJsiam, B HACTOfIEM H3IaHHH OMNYIIEHBbI, TaK XKe KaK
B u3nanuu 1948 r. Kpome TOro, ucKaUYeHH YHCAOBHE TAa6GIHUIL, COCTAB-
JeHHbBle HE OYeHb JOTHYHO, NMOMEILIEHHE KOTOPHX B HACTOSAILIEM CIIPAaBOY-
HHKE HEeIO0CTATOYHO ONpPaBIaHO.

Bropoe usnanue meuaraercs ¢ marpull. McmpasieHn auiup 3sameueH-
Hble OMEeYaTKH,

K. Cemenoses




AJTEBPAWYECKHUE $®YHKUUH

i, 1+ x)*=14nx+ —5— ( —1 x4
n(n—1)(n—2) nl ’
+ 3] X'+...+mx+-..

31ecs 1 nanee sciony nonaraem 0! = 1. Ecau n— nesioe nNosioXKHTebHOE 9HCIIO0,TO
BHpaXEeHHe COCTOMT M3 KOHEYHOro 4YHCJa 4YJeHOB. B NpoTHBHOM c.nyqae pAan
cXOAuTCH NpH x°<l; npuuem, ecin n>0, TO psif CXORUTCH Takke npu x*=]I,

n
2. Koagduunenr npu x” B 1 obosnadaercs , ) HH cr.

Benyuunu 9THX KO9QPHUHEHTOB HAOTCA B caepyiomweit Tabiuue,
Ta6auua 6HHOMHANbHHX Ko3pduuuenton Cj.

-
\0123
n

4 | 51 6 |71819]10

1 1)1

2 {211

3 1{31 3| 1

4 114 6 4 1

5 115 ]10] 10 5 1

6 1{6 |15] 20} 15 6 1

7 117 |21 35| 35 21 7 1

8 118 |28] 56| 70 56 | 28 811

9 119 {36 84} 126 |126 | 84 36( 9|1
10 1{10 |45(120| 210 {252 {210 {12045 |10} |

CymMa ABYX COCERHHX uHCeJ B J0GOA CTPOKE paBHA YHMCJY, HaxoAsdUieMycs
B CJieyloulel CTPOKE MOJ NMPaBLIM CJiaraeMuIM.
[Monpo6uyio Tabauny cum. [26].

3. (1""‘.?5)“=1 nx_}—n(n“l) x —_

n(n—1)(n— 2) r nl ’
— 3 x—i—...+(-——1)(n—__r—)171x + ...

(Cm. npumeuanue x 1.)



4.,

4.2,
4.3.
4.4,

5.1,

5' 2.

5.3.

5.4.

5.5.

6.

7.

9.01.

AJFEBPAMYECKHE ®YHKLUUH [4

(a;!:x)”=a”(1 + —z-)n.

1+ x)?2=14+2x+x>

(1 4+ x)*=14 3x+3x* 4 x°.

(14 x)*=14 4x+6x* + 4x° + x*,

B TaK nanee, HCNOAb3YS KO3(D(uLHEHTH H3 TabJaHubl 2.

13 o 137 ,
8% T 1a”
3.7-11

(1ixwt_li—w

‘;:"mx +..., [ <<1].
TPTIRPRINRE FINEN
:-;l—égg—-l-gx‘:lz..., [x*<1].
(k) =1 4 5 x— g0 5o x'—
;_}}.g_gxei..., [ < 1].
(120" =12 Fx 558 Fogg +
et Fraeam s+ [ <1].
1+ %) = 1:l:—x+24x’:|:gié -
giéé ‘i%x‘— cens [x* < 1].
(145" = nx+n(n+l) _n(t) (4 o

3!

r(n+r—101 , 2
+ ...+( 1)-——-——1)'—’.'1—'.” "I“‘..., [x <1].

(l___x) —I—I—nx—!—n(n_,—l) l+n(n+l)(n+2) 3+

3l
(n+r—0N! , 2
4+ ... +mx+ . ey [x <1],

(@ + x)‘“:a‘"(l + i)““.

a

1'5‘9 s
Ty +

15:9-13 \
trgees oo <l

(1 x) " =1F grtioxtF



10] PG Y

9.02. (lix)“'f’zliF%x—l—;T:—gx’:F;%%x’-!—a
1-4.7.10 ®
+mx4$ ‘o, [x <1].

. 1 1.3 5 _1.35 ,
9.03. (1 + x)~/ _1$—2—x+ﬂx Fsags +

1.3.5.7 4 .
+ogEss F oo <1

9.04. (1+x)"'=1Fx+LFL+xF ..., [x* < 1].

0.05. (1% =1F grtyge Fygee +

3:5.7-9
+mx4:’:..., [xz<1].

9.06. (1+x)"*=1F2x43x* F4x’+5x* F ..., [x* <1].
- 5 5.7 5.7.9
9.07. (I:I:JC) ’!‘=1:F?x—}-mx’:§32—-——_4_6x'+
5.7.9.11
—}-mx‘q: oo ay [x’<]].
0.08.  (1+x)~'=1F 5{2-3xF 34"+ 4.5¢° F
F5.6x+ ...}, [x*<1].
9.09. (lix)*‘=1:FT_-é-j{2-3.4x:|:3.4-5x’+4.5.6x':F
F5.6-7x*+ ...}, [x*<<1].
9.10. (1-_-|:x)"=1:Fm%ﬂ{2-3-4-5x:F3'4-5-6x’+
+4:5.6.7x F5.6-7-8x*+ ...}, [x* < 1].
10. 2= ) 1/21 =0,5
3l = 6 1/3! =0,16666 66667
4! = 24 1/4! =0,04166 66667
5! = 120 1/5! =0,00833 33333
6] = 720 1/6! =0,00138 88889
7l = 5040 1/70 =0,1984126984.10"*
8! = 40320 1/8! =0,24801 58730-10"*
9= 362880 1/9! =0,27557 31922.10"°
10l = 3628800 1/101 =0,27557 31922.10~°
111 = 399 16800 1/111=0,25052 10839-10~?
12! = 4790 01600 1/12! = 0,20876 75699-10~*

bBonee noppobuyto tabmuuy cm. [18).



10 AMTEBPAMYECKHE OYHKIHH [n

11. lim ————= -"V_ =} 2x.

n-+>w n'e

Sra ¢opMysa no3BoJsieT NMoJyudaTh NPHOJHKEHHBE 3HaueHus n! npu G6onbe
mwux n. Pe3yabTar nonyuaerca ¢ usbntkoM B 0,7°/, ana n=12 u 0,4°/, Aas
n=20 (cM. Takxe 851.4 n 850.4).

12, =n 2" n 2" n 2"

2 4 15 32 768 2 0,25

3 8 16 65 536 3 0,125

4 16 17 131072 4 0,0625

5 32 |18 262144 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°?

9 912 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, (@+b+c)==a*4 b*+ c*+2ab -+ 2bc 4 2ca.
16.2, (@+b—c)*=a*+ b* 4 c* 4+ 2ab—2bc— 2ca.
156.3. (@a—b—c)=a’+ b*+ c*—2ab+ 2bc— 2ca.

16. (@4 b+ctd)i=a*+ 0"+ c*+d*+ 2ab+- 2ac -
+ 2ad + 2bc + 2bd - 2cd.
17, (@4 b+ ) =a*+ b+ ¢ + 6abc -+

+ 3 (a*b +ab*+ bic+ be* + c’a+ca’).
20.1, at+x=(a'—x*/(ea—x).
20.11, I4+x=(1—x%/(1—x).
20.2. a’+ax+ x*=(a'—x*) [ (a— x).

20.3. a'4 a*x 4 ax’ +x* = (a*— x%) [ (a—x) =
= (a*+ x*) (@ J- x).
20.4. a‘+a*x+4atx +ax* + x*=(a*—x*) [ (a—Xx)

20.5. a®+atx+atxtatxt axt - xt=
=(a’—x°) [ (a—x) = (' + x°) (a* + ax + x7).
21.1. a—x==(a*—x* /[ (a-}x).

21.2. a*—ax+ x*=(a" 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 i1

—adlxta’*—x'=("—x") /(e x)=
=(a’ -+ x*) (@ — x).
a*—a’x+a'x*—ax’ Fx*= (@ +x°) [ (a+ x).
@* —atx 1 a*xt—alx' + axt—x* =
=(a’—x%) [ (e + x) = (&’ — x*) (a*—ax -+ x*).
@'+ a’x* - x* = (a’—x°) [ (@’ — x*) =
= (a' +ax - x") (a*—ax+x7).,

a'—a's* xt=(a’+x°) [ (a* 4 X°).
@t xt=(a*+ ¥’ —20°x" =

= (a’+ ax} 2 + x*) (@*— ax} 2 + xP).

Apugpmemuuecxas npozpeccus nepsozo nopsoxka (c mnoctos
SIHHBIMH TI€PBHIMH Pa3HOCTAMH) H3 71 YJEHOB

a+(a+d)+(@+2d)+ (@+3d)+ ...+ {a+(n—1)d}=
Ena—l--;—n(n——l)dﬁ

n

2

Teomempuueckas npozpeccuss u3 n 4JeHOB

at-ar+ar*4ar’4 ... +ar" '=a(1—r")[(1—r)=
=a(r*—1)/(r—1).

e
—_—

(1-# unen - n-# 4nen),

Ecmn r*<<1, npezen cyMMn OGECKOHEYHOrO 4HC/IA YJIEHOB
6yner a/(1—r).

O6patHHe BeMUYHHN  4YJeHOB apuHdMeTHyecKOH [IMPOrpeccHH
NepBoro rnopsiika o6pasylor (o onpelesneHuio) 2apMORULECK Y0
npozpeccuio, Tax,

1 1 1 1

——3

a atd’ at2d’ e at(n—1)d
eCThb FapMOHHYECKash Nporpeccus.

Cpednas apugpmemuseckas n BeNHUHR:
1
—(@,+a,+a,+...+a,).

Cpednsasn zeomempuyeckass n BelIUUHH:

(2,0,8,. ..8,)"".
H—cpeonsan zapmonuyeckas n BenuvyuH onpenensercd clne-
Aylouium 06pasom:

)]
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28.4.

29.

29.01.

29.1,

29.2,

29.3.

29.4.

AJITEBPAUYECKHE ®YHKIIHH [28.4

Cpennsis apudmeTHUeCKass HEKOTOPOrQ YHCJIA MOJOXKHTENbHbIX
BeJWYHH OoJsbllle MM paBHA HX CpenHell reoMeTPHYECKOW,
KOTOpasi B CBOI0 ouepenb OOJbILE UJH PaBHAa HX cpenHei rap-
MOHHYECKOH,

Apubmemuyecxan npozpeccus k-ezo nopsdxa (R-e pasHOCTH
NIOCTOSIHHb),

ﬂocnenoaaTeanonb U, Uy, Ugy..., U,.

Hepaue Pa3HOCTH: d., dz, d, .. .

rnedau —Uu,, d,—u--—u T, I

BTopue pa3HoCTH: d,, d,, d,, ..

rue d —-dg-—-d, T, I
CymMa 7 yjeHOB MOC/AEAOBATENbHOCTH PAaBHA

nl nl

A=D1 h T = 2)12]d‘+(n 3131 di+ .

Ecau tabnuua ¢yskumu o, nawa Is paBHOOTCTOSLULHX 3HA-
yeHHH aprymeHTa ¢ wuHTepBajoM h, a umenno f(a)=u,,

flat+h=u, fla+2h)=u, u 1. 1, TO

flad-phy=u, 4 pd, 420D gy pZD @2 4

ree p<<l, a d;, d; u T. 1. nans B 29. Kosddnuuents npu

rr’

d,, dy, d, ¥ T.I HasLBAIOTCA UHMEPNOLAUUOHHOLMU K0IPPU-
yuenmanu [I'pezopu— Hviomona.,
Yucennsle 3HayeHust 3THX Kosbduumentos cm, [25].

1+2+3—|—...+n=—;-(n+1).

P42 8t = (1) 20+ 1) =
=%(2n’+3n+1),

P2 434 =L (1) =
=2 2n 1),

194244 3 - ...+ 1=
=;—0(n+ 1)(2n+41)(3n*+3n—1) =
=3%(ﬁn‘+ 15n® 4 10n* —1),



35.4]

29.9.

30.1.

30.2.

33.1.

33.2.

33.3.

33.4.

35.

35.1.

35.2.

35.3.

35.4.

PAALI 13

——-ﬁp(p—— D(p—2)n"~ ...,

oT6pachiBas ujaeHs ¢ 7° W mnocrenyilowue, Beanunnn B,
B cMm, 45,

2’. . a
[Tpusenenusie GOPMyIH MOXKHO HCMOJB30BATH HJA HAXOW~

IEHHS CyMMbl PpSIOB, 72-fi 4YJeH KOTOPHIX BhIpaxcaercs uepes
n, n®, n* v 1. I

143454749+ ...4+2n—1)=n?
1484164+244+324...+8(n—1)=(2n—1)%,

14-3x4-5x* 4754 ... =(TIE¥F'

14ax4(a+b)yx*+(e4-2b) x>+ .

ax—l—(b—a)x‘
—]‘I_ l_x)s
14 2%x 4 3%x% - 4240+ . .. (Iljf),
1+3=x+5’x’+7’x'+---=%—6;%£
1 1
T arbTaFm aym —S1+x"dx
[2, 5>0].
—5t+s—wtg—.. =1 [Cm. 120 n 48.31.]
1 1 1 1 1 14
1_T+7“E+ﬁ_ =§“("V—-§=+ 1“2)
[Cm. 165.01.]
11,1 1,1 _1
st F it =3 (75 n2)
[Cm. 165.11.]
A N
=5ty —nptp— =
1

=75 {nH2ing V241 [Cu. 170,]
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38.

38.1,

-39.

39.1.

40,

42.1,
42.2.
42.3.

AJITEBPARYECKHE OYHKUMH [s8

Crenenno#t pas ana f(h) umeer BHI:

FUE)=F O)+hf O)+577 O +11 " O+ ...
(Psod Maxaopena.)

F(B) =7 (0)+hf" (0)+ 5 /" (0)+
RS O oo o ST 004 R,y

rae npu Hexoropom snayennu O, sakmouyennom mexay 0 u 1,

R, =" f™ (bh), nnu (r:—f%)’i (1—0)"= 1™ (1),

Flat By =@+ hf D+ D+ (D +
(Pao Teiiaopa.)
fled By = (%) + A )+
+ 51 D oo e FOV ()R,

rae l'lpﬂ HEKOTOPOM 3HaYEHHH 6 3akjiouenHom Mexay 0 u 1,

Ry = o F™ (2 08), man s (1= 0" ™ (x+ O,

flath g+ =1, y)+{ R s

1 ga’f(x y) 6’f(x y) zﬁ’f(x Y)
o {w o D om0+ e T

2 20
+él—'{h‘af(x’ y)+3h a’:;}g; y)—l—3hk é:-;yy)_;_

saf(x Y)
+ar oL }+...—|—R,,,

rae npH Hekotopuix 3navenusx 0O, u 0,, sakmouennnx mexny
Oul,

R =

n

ﬂ

x""‘ay+
+"—‘—';-‘,“—”h""k’ Gt e TR b R OB, y4-0,8.

{h" O ok

Yucao aenutca na 3, ecau cymma ero uMdp nmenaurcs nHa 3,
Yucno nenutrca Ha 9, ecau cymMa ero uHdp meaurcs Ha 9,

Yucno nenutca Ha 2", eCAH 4uc/l0, COCTAaBJEHHOE H3 72 €ro
nocnenHux uudp, aeaurcs nHa 27,



47.3)

46.1.

46.2.

47.1,

47.2,

47.3.

Yucna

Yucna
Bepuynnu

s B

oy
I

=~ B =~ B~ B+~ B
i ol
I Sl = &l—

sy
|

510
43867
=798
174611
10 = 7330
854513

oV

&> o

1= " 138

OOPMYJIHI H PAIH

15

Bepuyanu u dyucna d#nepa

g B,

1,221 8487
3,522 8787
2,376 7507
3,522 8787
2,879 4261
1,403 3154
0,066 9468
0,850 7783
1,740 1350
2,723 5577
3,791 8396

Yucna
Sitnepa
E = 1
E,= 5
E,= 61
E,= 1383
E,= 50521

E,= 2702765
E, =199 360 981

Iig E

n

0
0,698 9700
1,785 3298
3,141 4498

4,703 4719
6,431 8083

8,299 6402

CyumecTByo? pasiindHbie 0603HAYEHHS 1A 9HcenN BepHyann w
diinepa. [IpunATHe 31ech 0603HaueHUs omnpenensioTcs GopMyaamMH

npusumast Ol =1 u E, =1,

E,,_,+...+(—-1)"-'].

47.1 u 47.4.
@)t (2n)! net
E,= =151 Enm1 — gn—ayra) Bnmat oo H (=17
B = 2n [(Qn—l)!
n T 2RQIW_T) | (2n—2)1 11 “n=1"_
(2n—1)!
T @n—4)130
2n)! 1 1 1
Bﬂ=&_§(n_2f2m [1+2.?l+§33+43'73+ .o-] .
(2n)! L
Bn=ngu (22.':—1_1) [1 _2:7+33n_'4'§'ﬁ+ . .] .
2 (2n)! 1 1 1
Bn=?"§'ﬁ-((23:)""_'_'f_l) [1+§§E+5Tﬁ+7'§'ﬁ+ .o .] .
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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.

AJTEBPAUYECKHE OVHKUHH [47.4

22 +2 (9n)] 1 1 1
En‘:_nx'r'l—-'(f-l_)' [1 _3zn+1+5m+l“72n+1'}' v °] .
o1
1—|—'2—+"3"+—4-+...=00.
I dm o . =08 =" Cu. 45.)
2271 3271 32 s ;—-F-- (Cm, .
=[ (2) =1,64493 40668,
1+t 35+ i+ - - - =L (3) = 1,20205 69032,
1 1 1 1 B 1A Cu. 45
+onitzmtpt - : =g = (Cum. 45.)
_;( )= 1,08232 32337,
1455455+ 35+ - - - = (5)=1,03692 77551,
| 1 1 2n® ns
1+'2_s+§§+z_ﬁ+” ""—"‘B —Wﬁz (CM. 45-)
=t (6) — 1,01734 30620.
1 gst g5k gt ... = (7)=1,00834 92774,
QRTINS — "B = Cu. 45
tatEtEt §T§ s =950 (Cu. 45.)

— 7 (8)=1,00407 73562,

22?2-— 1nzn

1+22n+32n+42u+ vee = (2!1)! Bn

[n—nenoe, monoxurenstoe], (Cm. 45, 47.1,)

= [ (p), m3era-dynkuusa Pumana.

1 1 1
I+ atmtet-.-
Ta6auuy unciensbix 3navenn#t sto#t dynkuum cm, [16],
1 1 1
I+z+s++...=

1+3,+5,+72+..._— B_..E- (Cm. 45.)

1.£(3)=1,05179 97903,
(Cm, 48.09.)

1 1 1
It gt mtmt ... =



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,

PANH 17

1 1 1 __5x¢ ' 15

It mtamtat... = 15:53 %%:TB-QM): (Cm. 45.)

—1,01467 80316.

1 1 1 2% 1) w2

1 gt gn - - =£__§,_(2n_)’l_‘_3n, (Cm. 45, 47.8.)
1 1 | 1

V-t gttt =(1—3) 50 (Cw. 48.09.)

_.é_+_;.__i_+,,,=1n2, (Cm. 601.01,)
1 1 1 z :

N U N W - (C. 45.)
| 1 1 1

gt o = (1--23) £ (3)=0,90154 26774,

| (Cm. 48.09.)

1 1 1 28 —1) nt 7nt

gt gt oo = g By= = (Cu. 45.)

— (1 _52)  (4) = 0,94703 28295.

(22n_1_“ 1) m2" B

22n + 3zn 42n + . ©@n)1 ne (CM. 45, 47.2.)

1—-@+3?,_a‘7,+ =(1-——-§;,-1—_—,)§(p). (Cu. 48.09.)
(Ina p=1 cm. 48.21,)

1 1
__..3__,__5. + =%Eo_—_%, (Cormacuo 46.1 E;=1))
1
1'-—?72"—{—'53 7 +... =G=‘-0,9159655942.
1 1 1 n? nd
1——*3—3+-§5—-T7'-§+.’. :3—2-_51:3—2. (CM- 45.)

1 1 1
1— i+ g —at . .. =0,98894 455,
1—Lt L 1. 099868522
_3n+50_7_€l—'-°—s .

1 1 1
1——-§,—|—B-§—-—7~5+ ... =0,999850,

1 1 1 nE+!

1—-_ 32n+l+52n+1_72n+1+ . e :W Eﬂ' [CM. 45, 47.4.]



18 AJITEBPANYECKHE OYHKIHHA (50

O6pamenne panos

60, [lycrte m3secten psn
y=ax+4bx*+cex’fdet fex* +-fx'fox" ..., [a#0],

Toraxa ko3ddunmnentamMu psana
x=Ay+By'+Cy’+ Dy*+-Ey*+ Fy* 4+ Gy"+ ...

6yanyr
A=l B= —2 C=1(2—aq
a’ - as: "'as( C),

D= i, (5abc— a*d— 5b%),
E= ~ (6a%bd + 3a’c* - 146* — a*e — 21ab%c),
F= ?i (Ta’be + Ta*cd - 84ab*c — a*f—28a*h*d —
—28a%bc* — 42b°%),
= . (8a*8/+ 8a*ce + 4a*d* + 120a6*d + 180a%h*c* +
+ 132b°— a’g— 36a’b*e — T2a’bed — 12a*c® — 330ab*c),

Crenenu S=a + bx 4+ ex® + dx® 4 ex* + fx*+...

1.1, S*=a’4 2abx} (b*+ 2ac) x* 4 2 (ad 4 be) x* +
+(c*+2ae+2bd) x* 2 (af +-be+cd) x* 4 . ..

mﬂ.‘wﬂmmﬂ[4"—— +(;§ ;w)x4_
(Lt )
ORI A P
51.8. S-vi=a- [1—p 2xt(FG—g2) P+
+H(EF—ramw) S+
+(32‘:+'g"§“'§1"%";%?&2'§+128"‘) G+”']'

514, S '=a [1—-—;54_(:__2) !+(2bc_.g._.z_:)x'+

+(2bd+_____=?__3 ,+a‘) ‘+...].

ad



58.3] ®OPMYNH H PSIH 19

- - b b
51.5. S-*=g"! [1—2—a—x—|—(35-§—2£-)x’+
be d b?
+(65—25—4q) 7+

e

+(6 §i+3§—2?—12{;§+52—:) e ] .

KopHn KBaaApaTHOrOo ypaBHEHHS

55.1. Kopuu ax*4bx-4-¢=0:

—b+ Vb —dac —92
a= = ———— 1y
2a b+ V b*—dac
B__—b— V b*—4ac —2c
2a b— Vb‘——4ac°

Uro6n H30exaTb NOTEPH TOYHOCTH NPH BLIUHTAHHH, CJAeAYeT
noJib30BaThCA TOH H3 ABYX ¢opMyJs, Koropas Tpefyer apupmerpye-
CKOT0O CJIOXKEeHHs.

55.2., Ecau onud u3 Kopuelt @ BHYMC/IEH TOYHO, TO

= —0Q b ann [3--—c
- a " aa’

KBangparTHoe KOpPHHM H3 KOMIJEKCHBX YHCen
58.1. Vx+iy=+ ]/"2“‘+t]/"2"‘
: [ r+x . F—x

582. Vx—iy=4+ ]/ ——t]/ .

i 2 2

3necb X MOXET OhiThb IIOJMIOXHTENbHbIM HJH OTPHLATE]bHHM,
y— NOJIOXHUTENILHO,

r=+4+Vx+y, i=V-—L

XBanpaTaue Kopuu H3 (r+-x)/2 u (r—x)/2 ciaenyer cuHTaTh
MOJIOXHTENbHLIMH,

58.3. [pyroi#t meroa— npeactaButh X iy B dopme
ret (G+2nk) (cm. 604.05),

2 3 X .
rae r=Vx’—l—y’, cosﬁ=7, smﬁ—-—--g-, a R-—uenoe 4ncio

wm 0. Torna

Vx+ iy=Vr€w -+ V;eiﬂfs= + V;-— (cos -g—-+i sin -i,q-) .




20 AJICEBPAMYECKHE ®YHKIHH [59.1

659.1. Onpenenurenn

a
ip S| __
=a,, a,,—0,, &,
2p “2g
59.2. Omnpenenurens
a._ a, a
1 1 Ar
aP aq o |— Qog Qor a‘zp Q,, Qyp Qg | __
p T2g Cer|=Ciply, 4, | T %alg g Trla o |F
e,, a,, a 3g “sr 3p “sr sp %ag
p “ig “sr

=a,, (azq Ayp= 8y azr)_alq (azp Qyr—Csp azr)+
+ Qy (azp asq__a;p azq)-
58,3, Ecau nana cucrema Ttpex JHHEHHBIX YpaBHeHHH
a1px+ QoY+ a2 =U
@ypX 1 Q.Y+ @y 2 =7,

AgpX + 3y Y - Gy 2 =W,
TO

KopHu cHCTembl JHHeHHHX ypaBuenuii C GOJbIINM YHCJIOM
HEH3BECTHBIX, €C/MM YHC/I0 YpaBHeHuH PaBHO YHCIY HEH3BECT-

HbIX, BHIPAXAKOTCH aHaJorHuHbiMH ¢opmy/aMH, €CJH 3HaMeHa-
Te/lb OTJHYEH OT HYJA,



72]

60.

61.

63.

64. 1.

64. 3.

65.

66.

68.

69. 1.

69‘ 2'

69. 3.

72,

NMPOX3BOIHHKE

Asre6panueckne ¢ysxunu — IIpon3sonnse

21

d_uz
dx/ °

d(au) _ du _
i =07 TAe a—nocTosnHad,
d(u +U) du d(uv) ﬂ
T dx | dx + dx 62. dx “ dx +v dx *
d(uvw) dv d(x") n—-
“dx dx + v dx+wu dx ° 64. dx nx
d]/‘x‘= 1 64.2. d(ijx) _
dx 2V x dx
d(x=") _ —px—EY
dx
pdd_, 40
d(ulv) 1l du udv __ Uax dx
dx v dx  ovtdx v? :
df (u) __df(u) du 67 d*f(u) __ df (w) d*u + d’f (u) . (
dx  du dx° : dx? du  dx? du?
dr d" (uv) _ dv d"~u (n—1) d*v d"~*u
Tdx dx" + dx dx"—! _]_ 21 dx*dx"? +
nl  dFud®*u

pa i (n—FE) 1 &1 dx® dx™—

.t

q

.dfd_ S f(x)dx=/f(q) (p—nmnocTosnHO),

d pq

.d.__S )dx=—f(p) (g— NOCTOSIHHO).
qp q

g.j (x, ¢)dx= Sc?cf (x, ) dx+f(q, C)d —/(p, )
p p

Ecan ¢ (@) =0 n P (a)=0, nu ecau ¢ (a)=

TO
lim

Q(x) ¢ (a)

x»a ¥ V(@)

Ecau Ttakwe @' (@)=0 u VY’ (a)=
Y’ (@) =00, TO

P ¢ (@
lim = ¥ ()

H T,

?

I.*),

oo n YP(a)

*) Boaee Tounyio ¢opMyJHPOBKY CM., HanpuMep, [l]. ([Tpum. ped.)

ud“a
dx®

= 00,

i ecau @' (@)=oco ¥



22 AJTEBPAHYECKHE OYHKIMH [72.1

72,1, EBcym ¢ynxuus umeer Buxg 0-00 HIM 00-——00, TO €€ HYXHO
ajlirebpanyeckuM HJH KaKuM-J1u60 JApyruM mnpeodpasoBaHueM

0 00
MPUBECTH K BHAY o WIH —.

72.2. Ecan ¢yuxunas umeer sum 0° oo’ win 1%, To ee wamo cwua-
yajla JiorapudMuposBaHueM npuBecTH kK Buay 0-.00, a 3artem

K BHLY — wn 2
RY 0 m.
79. O6was ¢opmy/a MHTErpHPOBAHHS MO YaCTHAM

Sudv=uv—-—$vda,

Ui
du
judv:uv— [fv——- dv.
J dv
Paunosaneseie ajre6pavueckue
¢ysxunn — Harerpans *)
UueTerpaan, conepxauiue x”
2 x°
80. de-——x. 81.2. jx dx=-3.
81. 1 jd 2 81.9 j“d il 1
e Lo X .?G——-?. ade X x=n+1 [n?&—' ]-
82, 1. t?-—- In|x|. (Cm. npumeuanne nepen 600.)
B sTOM cayyae Henb3st HHTEr pHpPOBaTh OT OTPHUATENBHOrO 3Ha-
yeHHs X A0 noJioXHTeabHoro. [IpH orpHuaTenbHOM X Hajo B3ATh
In| x|, nockonpky In(— 1)==(2k41) i BofileT B MNOCTOAHHYIO HH-
TerpupoBanusa (cM. 409.03). (CM. puCyHOK Ha ctp. 23).
dx i
82. 2. j‘ = ———, 82.3. 2= " 5a
1 dx I
82. 4. 'y -"'"é_'x'i- 82050 j‘}i — -""I"t_‘?'c
1
82.9. j o 1],

*) 3necn M nanee nNpOH3BOJNbHASA MOCTOSTHHAST WHTETPHPOBAHHSA OMYLIEeHA.



89] HHTETCPAJIH, CONEPKAMMHUE X=a-+bx 23

Hurerpaan, coxepxaune X=a+ bx

+1

83. j(a+bx)"dx=%jX"dX=-b—%_—i—) [n=—1].

84. 1. Sx”’ (a4 bx)" dx mMoXHO HHTErpHpOBaTh NOYJIEHHO nOCJE pas-

Joxenuss (a- bx)" no ¢opmyse OmHoma Hblotona, ecan %
neJsoe rnoJIOKHTEJIbHOE,

84.2. Korna m uenoe mnonOXHUTENBHOE H €CAM M< 7 WAH N1 APOG-
HOe, MOXET OhiTh, Jyylle HCHOAb30BATH GOPMYJIY

Sme” dx= pary j (X—a)"X"dX

H pasdnoxuTh (X—a)™ no dopmyne 6unoma HpioToHa,

Puc. 82.1. TI'papuku ¢ynKuufi y=1/x (nyuxTHp-
Hast JHHHA) M y=In|x| (cniowHas JAHHHA).

85, HurterpupoBanue  pauHOHaJIbHHX  JApoGef—cM, COOTBETCTBYIO-
wHi pasnes B y4yeOHHKAX MHTErpasbHOrO0 HCYHCJCHHA,

89. O6was dopmysa aas 90—95:

j"x”’dx E‘(X—a)’”d}( Z m!(— a)* XMm=n=3+1
X" bm+1 b"'“[ (m—s)!sl(m—-n——s-l—l) i

33 HCKMNIOYEHHEM Mm—n-—s--1=0, B 9TOM CJyyae COOTBETCTBYIO®
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90.

90. 1.,

90. 2.

90. 4.

91.

91. 1.

91.2,

91.3.

91.4.

91. 5.

92,

92. 1.

AJITEBPAHYECKHE &YHKIUHH [90

muf ujJeH CyMMbBl B KBaApaTHHX CKOOKax No/KeH OLITH 8aMeHeH Ha
ml(— a)?=n+!

(m—n-1)I (n—1)!

Bce GykBbl 03HaualoT AeificTBHTeJbHble BelH4uHbl, [1pu Hanuuuwu In|X]|

Hesb3sl MHTErpHpoOBaTh Ha MHHTEpBaje, comepxameM Touky X=0.

Ecan X —oTpHuatennHasi BeJHYHHA, TO Hano 6pare In| X|, Tak kax
In(—1)=(2k +1) mi BoHAeT B MOCTOAHHYIO HHTEr pHPOBaHHS.

In| X|.

" dx —1

JXF = n—nbx" |27 1].
(dx
e —-—1 n| X|. [Cm. npumeuanue x 89).

C dx 1 [ dx 1

) F = -—-'b—x"' . 90.3. XT‘, = "'"'__"bez'

( dx I dx 1

)= —5mx 90.5. jf‘= 15X

xdx 1 [ -1 + a ]

X7 = n—2)X"=* ' (n—1) X!

(kpome cayvasi, Koraa Kaxko#i-nub6o H3 nokasartenei crenenu X pased
HyJI0, cM. 89).

xdx b,[X aln| X|].
%"-:ﬁ,, In] X +%].
=5 —x+)-
& =5 |~z t 0]

xdx 1 | a

.g“)?s“ F[“?ﬁ"*‘ﬁi]'
x’dx 1 —1 2a a?
XT T [(n——B)X" “-I_(n—-2)X"“8 (n—ﬂl)X"“:I

(kpome cayuasi, Koria KakoH-nu6o M3 mnoKasareJeil crenenH X paseH
Hymo, cm, 89).

Siﬁf=£; [}g-——QaX-}—a"ln[Xl].

,Ilpyroe BhIpaXKeHHe, OT/IHYyawueecss Ha NMOCTOMHHYIOT

2
x b,—l—b,ln[a-!—bxl




94}

92, 2,

92, 3.

92. 4.

92, 5.
92. 6.

92.7.

93.

93. 1.

93. 2.

93. 3.

93. 4.

93. 5.

93. 6.

93. 7.

94,

MHTECPANH, CONEPXAIME X=a- bx 25

2
L= [x—2em x—%]
2dx 1 2a a
XT B [I" [ XI+x 2X2]
x"'dx____lﬁ 1 2a az]
'O [—x +ax 33X’
x2dx 1 1 2a a’]
X5 T b? [_2X2+3X3—4X“ *
#dx__ 1 I , 2 a
Xe — b _BX’+4X‘_5X5 *

—1 3a
(n—4) X4 + (n—3) Xn=3"

x’dx__}_ 1 ] 2a a’]
X b | 44X+ T 5XsT 6X°|°

3a* a®
=9 X"t T =X
(xkpome cJayuas, Korjaa kako#-nu60 M3 mokasateqeil crenend X paseu
Hya0, cMm. 89).

Siﬁf: 1 [)E—Saxa+3a’)(—a' In IXI] =

|3 2

=:’;—;_%§-:+9£,f-§;lnla+bxl+const.
f;—(d?fz?’lz j—2—-—3aX—}—3a’1an|+9X:].
S = [x—satn x| + 5.
S =g [0 XI+F — 35+
x*dx 1 [ a’

1 3a 3a
Xs ~ bt __—X_+2X3“3X’+ 4}{4]'

x*dx 1 [ 1 3a 3a a®
X* T 2xt T I +5x*] :

xdx I [ 1 3a 3at at
X T 3X*+4X4“5x="‘6x']'
xtdx 1 i -1 4a

X* b8 (n~5)X”"’+(n—4)X”""_

—m—mxi T (n—9)X"=% " (n—T)X"-1

(kpome cayyas, KOTAa KaKoi-nHOO H3 moka3aTeneil crenend npu X
paBeH Hyqw0, cM. 89).

6a? 4q® at ]
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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.
85. 5.

95. 6.

ANTEBPAHYECKUE OYHKUHH [94.1

3
P [ eyt ]

x* ax®  a®x* oao'x | o
-—_-E-abz-{-%,——b‘+—b-;]n(a—[—bx[+const.

3 2 47
rdr 1 [i—i’-‘;ﬁ +6a*X—4a’In| X|— % |.

XT T 8|3

wdr 1 [X? : 4’ ot ]
—)-(—.—._.Ei —?_4G.X+60 IHIX'_I_—X"_WJ'
de 1T Ga* , da° o
I "X-——4G IHIXI— X +2xz_3xs:"
dx 1 [ 4a  6a® | 4a at
7;—:-5—5 "ll'llXI +X“""‘2X: +3xa_4x4J .
¥de 1 [ 1, d4a 6a® 4a° a*]

X =% | Tx Taxe e T 5
xdx 1 [ 1 , 4a 6a*  4a*® a
XT T B _"‘2){*"‘ Oy SXS_GX‘]'
xde 1 [ —l1 5a

"—'—Xn —-bs Iw(n_ﬁ)‘xﬂ—ﬂ_l"(ﬂ__,5)lYﬂ—5.......

104? 10a®
R F G =y
5a° a®
""(n—z)X"-=+(n——l)X”"]

(kpome cayuas, Korja Kakoi-nu6o M3 nokasatenefi crenenu npu X
paBeH HyJiiO, cM. 89).

4 2Y3 3
'S‘x;‘;’if=l [)«_'s 5aX Ioax—loaxg+5a‘X-a°1n|X]]=

bﬁ

‘5“"4"‘3 2

® ax* a®F a’®  a'x 4t
=e—mti—ot+ —-?lnla—]—bxl—kconst.

Xdx 1 [X* 5aX® K 10a2X? a’
=g [F -+ — 100X 5" In X |+ .
1

dx rX*  BaX? oa‘ at
*dx 1 [X 102’ 5at

ai
=3 '-é-—SaX+10a’ln.[X|+ X “2x=+3X’]'

dx 1T 10a® , 10a®* ba? as
G ='E.' _X"—-5(IIHIX|— X +2X3#3X3+4X‘]'
Bde 1T 5¢ 10a*  10a* b5a* , a*

Xe ="5§ ‘lan'+Y—H2X"+3X’_4X‘T5X']'



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. 1.,

102, 2,

HUHTETPAJIH, CONEPWAWME X=a-} bx 27

Bde 1 1 ba 10a* | 10a® b5at a’
X b [_)T"‘ oxi T 3x Taxs s T GX']‘

¥dx 1 5a 10a2 | 10a® 5a*
m+n—2
X b)
—1 m4-n—2)1 Xm=s=1(_p)*
[Z (m+ ) (—0) ]'

O6utas dopmyna ana 101—105
X
XXn T gmEn—1 (X n d(';)=
7)

| a®
X [_2){'+ 3x**4x4+5xs”‘”6x'+7)??]'
dr _ —I1 S(?‘“
= gmAn=1 (m+n—s—2)!'st(m—s—1)x™=5-1

s=0

Kpome m—s—1=0, Korga COOTBETCTBYIOLIHA 9Y/NeH B KBaJAPaTHHX
CKOGKaX 3aMeHsieTCs Ha

(m+n—2)!  p\m-1 X
m—N1a=n1—? 1"]?,'

dx 1 1 |X

— T ——— n — 1.

X a X

dx 1 X bx
Sxx==““a? [1“\7|+5€']'

dx 1 [, [X], 2%x b%

o=z |3 +7“§F]'

de 1 [, |X|, 3bx 3b%? b’x’]
SxX""_E_" Il st~ Tax)

dx I [, [X |, 4bx 6b%2  46% bt

= g |1 7]+T“2x= + 3% ""4){4]'
Ilpyme BbIDAXKEHHA, OTAHYAIOUIHECH HA INOCTOAHHYIO!

dx 1 1, 1X

T ax @My

dx 1 X
| o=aptax—zh|5]

dx 1 1 1 1 X
SxX‘=3aX’+2a’X‘+a3X—Ei[n x|

dx | 1 1 1 1 X

X5 4aX"’+ 3a2X? + 2a°X? + X a In x|

dx 1 TX X

X T @ [‘x‘—““ 7{”

X

dx 1 [X X bix
Wa=“?[““2“"|?|“Y]'



28 ANTEBPAHYECKHE OYHKIIHH [102.3

Ha sro#i crpannne X=a--bx.

2.3, (= —& -0 -5 +5]-

102.4. [ m=—g|3—wm|T|- o ~3%)-
o lpyrue BobipaxeHHs, OT/IHYAIOUIHECH HA MOCTOAHHYIO:

201, (ZF—_1 4002

102.92. (= —0t|az+mm—zin|%|]-

102.93. —x—,‘%==——-b [QG:X=+ ?X-l' ’lbx l“”

102, 94, ,%= b[gazxs+2a=x=+ ax T ‘bx a‘lnléu'

103, 1. Sj%{:_?:_ [g-————-—kbgl ]x ”

3
= i‘“‘““l -—-’—l— nst.
"” 2ax"+a=x HI Co
dx 1 TX: 3 X
103.2. |\ 5m=—o [_‘2Tc'=‘“7+3*’”1ﬂ’;|+y].
ax _ L [X2 4b 2 4b’x  bix®
103. 3. 70 = — [5.;5 Gb In I I—[— W]'
dx 1 TX® 3bX2 3b2X . lX _
104.1. S.x_“)?"" Tt [3;3 9x2 + —b" In —x—” ==
b b? b X
= T 3ax® +2a2x2 T a’x +E In ’ _x—‘ -}- const,
dx . 1 X3 4b X2 b’X . X by
104.2. P’ CRP [3x3 o2 -+ — 45 In [ ’—-__]
dx 1 b b2 X b X
105. 1, X --—4ax4+3azxa “"Qasxa"*‘m'—? ni— |

HUurerpans, comepxauiHe JHHeHiHBEe MHOXHTENH

(a+x)dx
110. me+(amc)ln|c+xl.

(a4fx)dx __fx |, ag—cf
110. 1. NCEYTR ---g—l——"-—gz In|c4gx]|.



120.9] HHTECPAJIH, CONEPWKAMWMHE X=a® - x* 29
. (a+x£;fc+x>=a-l—c “I;ii [a# ¢].
Ecnu a==c, cm. 90.2.
Hi.1. (a+/‘x(;fc+gx)=agl—cf JFa [og # ¢/1.
Ecan ag=cf, cm. 90.2.
111.2. .Sl(ﬂ-l-i]d(f?-l-x): (a_l_c){aln[a-{—xl—-cln[c+x[}.
12. g(a+x)d(f:+x)”:(0-—a)l(c+x)+ (c—ay ::\fl
n21. | e = e e — e 1| -
H2.2. Va7 :;zf: T (c—ajz(c+x) T (cfa)== Infa x|+
+( a),l nlctx1.
113, S(a+x Te+x)r ("1) (a-ll-x+c+x)+(a > 'n iii )
113.1, (a+x;’£fj+x)’ =(a:—-l-c)’( aix +C+x)+(a+¢g’ gii
13.2. (a+x§zd(§+x)‘=(a:i)’(af:x+ :L ) c)‘l Iii; ’
Uuterpaau, conepxaumune X=a*4x*
120, Sl_‘:_—x,=arctgx (cm. pucyHok Ha ctp. 30).
120,01, S. =+b=x= albarctg-@
120.1, S Sd’+x2 arctg -
120.2, % =2—d35-(—l—§5;arctg —2—.
120.3. %=4Q2X2 +8afx+£—, arctg %
120.4. i_f=eazx= 30+ Teax T 165? arctg o
120.9. S (a2+::x2)”“ Sna (a=x+bzx= Ch an;ls {a=+ b’x’)"




30 ANTEBPAHYECKHE &YHKIHHA

121. Hsurerpanyt Buza
Ay
(az :t xz)n
noActaHoBko#t x* =2z npuBonsArTca K

Bl

0 KoTophx cM., 89—1050 (mn1s m TOAOKHTENBHOrO,

TEJBHOrO WM paBHOro 0),

g 12
_____________________________ Z
z
/‘\7 y=arcly T
/
e N =7
—— \""-._// /+ZZ
5 4 7 2 7 Jo 7 2 5 4 5
z
-7
___________________________ -Z
4
Iz

1
i":l_—xz (nyHK-
THpPHAast MHHHSA) H y=arcigx (cnaomHas NHHHSA).

Puc. 120. I'papuku ¢yHKuuft y=

121.1. ”)f" -——Saffi, -—--;—ln (a* + x%).

iere, (22— L s (22—
1214, (E& L.

1219, (X2 ——

xdx x
122.1, S X =X —aarctg —,

x2dx X 1 x

x*dx x x 1 x
122.3. T=“ZXE+W+8_(1' arctga-.

(121

oTpHla-

[» + 0].



128.1]

122.4.
122.9,
123.1.
123.2.
123.3.
123.4.
123.9.
124.1,
124.2,
124.3.
124.4.

125.1,
125.2,

125.3.
125.4.
125.9,
126.1.
127.1,

128.1.

HHTETPAJH, COMEPWANME X=a1 x?

2dx

X X x ! X
X = 6x T omai T Toax T Togs A8 5 -

rdx _ —x 1 Cdx
Xn+1 7T op X" +2_n X7

xdx x* g2
S X ——--:‘2-—'——'2- lnX.
x*dx a? |
x =pxtgnk
xidx 1 at
X T T taxe
x%dx ] a?
X - it
oOdx —1 a?

X*+1 7 2 (n—1) X""+ 2nX"

tdx  x* 2 s X
S X _-g-—ax—l-a arctg—&-.

x3dx 2y 3a x

X T Ftex Ty g

xidx ax 5x 3 X

X —ixr 8x Tea 8.

x*dx a*x 7x x 1 x
X —6x* o T i6arx T 168 A8 -
x3dx xt ax?  at
§ =555 +5nx

xXSdx _ x? at 2

S =7 —5x 8 In X,

xSdx at at 1
T=Y_"F_I“§IHX'

vdx __ 1, & &

X 2‘7{"‘2)@ 6X* °

x5dx —1 a? __a
an+l'"2(n—2)X"-=+(n—-1)X“—' TG

3
x'dx 8 a2 a'x® a°
§ =5+ —Fhx

dx  x7 a5 | ax® o 7. b
S w——g+—3 —a"x +a’arctg .

x8dx x% a2x? X
S =l 4+ atx—a’ arctg =,
5 a
b 4

31

[»>1].

[2>2].



32 AJNTEBPAHYECKHE ®YHKIHH
Ha stofi crpanuue X=—=a?--x

TYRU R S W

82, (% — L4 ln®.

131.3. dex’ = gaxs Togx T o n ;

131.4. xc)i?‘ 6a=x-' +4a“X’ +2a‘X +2a‘ xz X

132.1. xf; = —alzx ;, arctg —

132.2. -E%% = — a:‘x-—-gaf X_st arctg -;— .

132.3. “5’% — a:x——‘laf}(*_BzfX _81a57 arctg 'g- ‘

1830, (2% — o — L In¥.

83, birm— gl —dn.

x X3

133.3. S-‘i:’“—-=.-.-—

11 1 _ 3 .+
2a%x%* a’X 4a*X* 248 nX *

dx 1 1 1 x
Ble )Gy =—gmgtmtaacigy.
134.2 o to 2

o P Ca Ba‘x’+ +2a“X+2 7 arc g

dx x?
13%.1. |\ sy =—gatgstainy-

dx £2
135.2. $XE o 4% +aE T T In X

dx l

196, { (g (e = v €100l —

_%]n (a* 4+ x%) —l-é arctg ?:—] .

[131.1



140.3] HHTETPAJH, COILEPWAUME X=a' —x* 33
Murerpaau, conepxamne X=a*®—x’
dx 1 14-x
140. m*#“lml- (Cm. npumeuanne k 140.1,)

Gyuruus 1/(1 —x*) 4 u"Terpas or Hee MOPY? ObiTh OIlpejeNeHk
H a4 OTpHUaTeAbHHX 3Hauenuit x. Cm. puc. 140.

ax dx

140.0]. x—;—_—-l'=— l-:_;" [CM. 140].
dx 1 a--bx
140.02. Sa,_b,x,=2ab In |2 bx\

3ameTuMm, 4TO

1 a+bx 2.2

55 1N s [6*x* << a?),

| bx - a 2.3 2

mlnbx—a= [6°x* > o],
:J'

!
!
!

!
|

'

{

|

-—-———-——-—————\:———-—--—-—-— - -
N
\
\
L}
G

. 1
Puc. 140. 'papuku dpyHKuHi y=1—50 (NyHKTHPHAasI

JUHHSA) H ya-;—ln l—-}:il (cnyolIHAass JNHHHA).

140.1. S dx -—S e g ‘Za zii [Cm. 3ameuyaune K 140.02].
dx a-{-x

1902 | S =g +gmin x[.
dx a-t+x

140.3, 5 X? 4a2X3+8a“‘X + lﬁa‘ —xl )

[, B, Isair



34 AJNTEBPAHYECKHE OYHKIHH [140.4

140.4, i): 6a’X’+24a‘X’+lGa°X+32a7 aii *

140.9. S (a=—b=x=)"+= Sna® (a’ibzf)“+2;n:=1,g (@— et

141.1, S xdx “Safji,—-——glﬂ a’—x*|.

e, (S =0. s (22 L

e, (Z2_ L0 141, { t= oy [n + 0].
142.1. S Lkt -';—m]:jj,

122, (SpE= ®_Lig|ady)

142.3. x;(‘ix =4§f’_8aﬁX“lﬁla’ n EL_“E :

142.4. x;cfx =6;{’“24;X’_16:4X_.3_2!;1_’1n gi—j: l

29, (£ 2. 1(2

143.1. Sﬁ’)—ff-=—--§-f1n|1(|

g2, (22521 Linjx

188, (Eff=— b2 msa (S _ 1o
143.9, S =5 (n_"”‘ =i s [n>1].
144.1. S rdx -_-—-———-a x+—ln z_—: .

0.2, (S T2 3|0ty

PPN TN

144.4. x;?*x =g;?'_24x= T Toaix T30 I ﬁii !

5.1, e P



164.2] HHTECPAJIH, COJEPXAUIHE X=a'—x 35
145.2, x;;x 35 +2x +a’ln]X].

145.3. f;—d,ﬁ=-—5c-—+£%s*—-l—lﬂld"l°

145.4. %5‘:5} 2X2+5‘;:=

1489, (5% = = — e+ o ln>2];
146.1. ;‘é"——-%s——zf‘““ﬁ— IQHI

ra, (=% oF o8 Cn|x|.

tsa. [ SE—_ 22 TE owqfim|SEE.

151.1, —x‘-ix{'"—" x(az_x2)=2¢lz’]n a’x—-zle

151.2. (2% — o+ ga«lﬂfﬂ-

151.3. :;a =4azx=+2a4x+2a" ]n!f['

151.4. j;; =T 4a4x=+2a°X+ﬁ 1n,§[.

162.1. | %% — a2x+2a‘ %l

152.2, %zmau'{'zaﬁx-{-m‘ In ]Zi; )

152.3. ?f%=_aex+4aixz+8a°x+lﬁa’ : zii,

188.1. (S =— st In ||

153.2. ;?—;‘E:_Qaixz_}—Qa‘X-l—Elilnl;I'

153.3. ;fyx,-:' —5aoe +x T imxe +2% In l ‘J; l .

164, (= — o T I 5 -

154.2. ';?j‘;?='—331!x3_—a‘x+2a°x+4a7ln g ’

2'




36

155.1,

155.2,

156,

160.01.

160.02,

160.03.

160.09,

160.11,

160.12,

AJITEBPAHYECKHE OYHKIIHU [185.1
dx 1 x2
S ©X  4dixt Qa“xz +2a In ‘ ,
dx 1 x?
S PO 4a‘x“*—a“x2+2a“)(+2as In | %
B 155.1 u 155.2 X=a®?—x"

dx 1 i
Ftex (@ —x3)  &g&—|° [gln |7+ 85—
f

g 22y I a
2 In|a"—x7| 2a]n a—x

| -

Hurterpann, conepwxamue X=ax*l-bx-1c

dx 2 2ax+b .
) X V= " Viap hac=01,
_ 1 2ax +b— V-bz dac 2
" Vii—dac |2ax+b+ VP —Adac [6°> dac],
. 1 xX—p
- a(p—q) In l x—q (6> dac],
T1e p H ¢—KOPHH ypaBHeHHsd ax®-bx-4-c¢=0,
2 2ax+b
= e Arth ——
V b*—4ac V b*—4ac
[6* > 4ac, (2ax + b)* < b*— 4ac],
2 2ax+b
= ————— Arcth ———
Vo—das O VF—ia
[6? > 4ac, (2ax+b)* > b*—4ac],
2
= —m [bz - 4(16].
(TMonoxure 2ax --b==2.)
dx 2ax +b dx
S Xz (4ac—b2)X+4ac——b’S [CM 160.01.]
dx 2ax -} b 3a (2ax+b)
S X T 3(dac—b7) X2 + Gac—mpx T
d
+(4ac_b2)25 % [Cm. 160.01,]
dx 20x—{—b +- (2n—3) 2a dx
S X" — (n—1) (dac—b*) X"~ ' (n—1) (4ac—b*) ) X"—1'°
d 1 b (dx
"Xx——“gz‘"lX‘_faST' [Cv. 160.01,]
xdx bx+2c b dx

I i | K [Cu. 160.01.]



165.21] MHTETPAJIH, CONEPWAWHME X=ax’bx-t¢ 37

xdx bx 4 2¢ _ b (2n—3) dx
160.19. X7 = T (n—1) (dac—b%) X°=%  (n—1) @ac—b%) J X"-1*
160.21. S%’E—r--ﬁ-——%ln[.}([-{—b’ 2“"5“”. [Cu. 160.01.]
x*dx _ (b*—2ac) x + bc dx
180.22. | Sty (. [Cy. 160.01.]

x™dx xm=1 c Cx™-%x x™= ‘dx
160.27. X =T ______5
x™dx x™=1
160-280 7}';_'= (Qn__m___l)aXﬂ l+
(m—1)c x™=2dx (n—m) b x™=1dx
+(2n—m-—l)a X" T @n—m—1)a X"

[m <+ 2n—1].
160.29. Ilpyu m=2n—1
¥0=ldy 1 Cx*"-%dx ¢ (x*-%dx b (" x2"-2dx

— —m—
— —

X" T a) XU T g )X a) X'
611, (2= || —2 f{;{i. [Cy. 160.01.]
16119, |5 = | o | e
16121, (2% — % [x,l +5’226,2“" z [Cy. 160.01.]
161.29. ;é,‘—;(-;,=— (m_l)cx,,, = —
LI LI S )
NuTterpans, conepxawne a*t+x*
165.01, Sa,fx,=ﬁhzlna,(_a;fx,+ xV“arCtgan‘
165.02. S (a® ixx’)’ 3a? (af x3)+3a‘§ a’irx’
165.11. jé%:é—alna(_af;xz—{— ]}._arctg Qx]/.f;.
165.12. S (a*xf;*)z Ba’(afz-l-x’)+3a' af—i§°

24 .
165.21, Sa-if-;’i—,:-?’- In|a® +£°|.
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165.22.

165.31.

1656.32.

165.41.

165.42.

165.51,

165.562.

166.11,

166.12.

166.21.

166.22.

166.31.

166.32.

166.41,

166.42.

168.01.

1 68002.

AJNTEBPAHYECKHE &YHKLHM

[165.22

xdx 1
@ T @A
Sa—-—-f:f’;,=x~—a'5a,fx,. [CM. 165.01.]
xtdx
(aﬂ_l_ xS)l 3 (as__l_xa) + Sag [CM. 165001.]
x'd x* d
a’+fc’=_2-&aa5af+'i=' [CM. 165.11.]
x'dx x? xdx
S o= —serats ) ore- [Cu. 165.11.]
xd 8 s . .
arr=3Finle’ sl
xXdx a® 1 . .
(a3+x8)!“'3(aa+xa)+'§'1n!a +x l-
(o= | 75|
rrsota Ll ol
dx 1 e
et =werm e
dx 1 1 ¢ xdx
Sx’ @2 —E“*Sa’-l-x’ [Cm. 165.11.]
dx . 1 x2
x’(a’—}—x!)z"“ - aﬁx“3as (as_l_x;)""'
—% af—ixx’ . [CM. 165.11.]
1 1 dx
Sx"(a g VT Sa’—l—x’ [Cm. 165.01.]
1 x
Sxa (as+xs)2 _2a°x2"_3£1°(a3+x3)—
5 dx
)T e [Cm, 165.01.]}
dx a4 x8
Sx“(a’+x3) 3a’x’+ 3a°] I .
dx L 1 1 aS_I_x!
F@ TPy W e s e
dx 1 , a’Hax+x 1 2% +a
a’s—x*" 6a? (a—x)? - 2 V‘-—a ctg ;"‘VTB—‘-
dx x 2 dx
S(a’——x’)2=3a3 (a®— x’)+ 3tV —x [Cm. 168.01.]



169.42]

168.11,

168.12,

168.21,
168.22,

168.31.

168.32.

168.41,

168.42.

168.51.

168.52,

169.11.

169.12,

169.21.

169.22.

169.31.

169.32,

169.41.

169.42.

MHTETPAJH, COREPKAWME a’--x*

xdx | ataxrtx | 2t +a
j‘ai___xs“"ﬁ_aln (a__x)g a V—B—-arctg a ﬁ'
x dx x2 1 xdx
(aa_ xS)z - 350 (as_x!) + P\ — lCM.
2dx 1 .
Sa*f_‘-—ﬂ: —3 lnja’—x*.
. 1
(as_x8)2—3(a'__x3).
Saffi = —x+a’ dxx‘. [Cu
X 1 dx
(aa ____xa)z =3 (as___xa)““g' EIT—-'_.H:’ . [CM.
‘S‘ xdx ______+ S‘ xdx [Cm,
x"dx xdx
(a®—x%)* 3(0’——,\:') 3 Sa’—-x"‘ [Cm
Sdx x3
Sa—:i__—ﬁ=-——-§——~—ln|a —x|.
x*dx al
[ e = gy + 5 Inl @’ =L
- In x’
Sx(a S—x%) " 3a ad—x3|
dax 1 1 2
§semm = T o]
dx 1 1 xdx
sz (aa__x;) - —-CI_’;_I—?S(;S— 3. [CM.
_______dx 1 x? Xdx
Sx’ (a'——x’)2= — asx+3aa (a®— a)""‘ 3a°Sa‘-—x3
[Cm.
dx 1 1 dx
Sva—m=—mwt A [Cw,
dax . x
S (@@= 2% + 35 (@ —x%) +
dax
+ SaOSaa . [CM.
dx i x3
Sx‘(a‘——x")=__§’_ﬁ+'3}}?1“ F—l e

o dx
x4(aa __xs)z‘—

1

32 T 3 (@*—x°) + 3 in

I b o
a!_xalo

39

168.11.]

. 168.01,]

168.01.]

168.11.]

. 168.11.]

168.11.]

168.11.]
168.01.]

168.01.]



40 ANTEBPAHYECKHE OYHKLUHH [170
Uuterpann, conepxaune ag*4xt

dx 1 2taxV 2 4a ] ax V2
= In 4 erry ¢
ja"+x“ WVe eV ita Ty T e

xdx 1 x?
170.1. 5’ — Larctg 5.

170,

a1 x*
xidx 4axV 2 +at 1 axV 2
170.2. —_— = In —
fﬂ +2 4 VQ R—ax V2 +a? +2a V2 arctg at—ux* "’
x¥dx
170.3. Sa4+x4=—_~4-ln(a + xY).
dx 1 x
171, prmer Sl R a+ -}-2 ,arctg—
xdx 1 a® -+ x?
171.1. Sm-—- '4—"1—31[1 prmyy I
x%dx 1 a-t+x 1 X
171.2. Sm=ﬁln —x| "% arctg?.
171.8. S%——- ———}lnla‘—x‘[.
dx 1 x™
178. Sx(a-i—bx”’):aTnln a-tbx™

Hppauuonanbenie aarebpangeckne ¢pysxunu—HUBTErpain

Uuterpann, conepxaune x\2
2
5 xPldx = —— x(P+3)2
180 S p+2 ’

180.1. Sx'fzdx=5']/;dx=_§_xs/z‘

180.3. Sx’fzdx = 2 xils, 180.5. S xrdx =2 x7t,
dx 2
181. j = "(p_g)xw-”ﬁ"
dx 2
181.1. f <l V2, 181.3. f o2,

181.5, . A 181.7. j““‘“"“"‘
X

5/2 32 .



188.21]

1856.11,

185.13.

185.21.

185.23.

186.11.

186.13.

186.21.

186.23,

187.11.

187.13.

187.21,

187.23.

188.11,

1880 13.

188.21.

MHTETPA/IN, COIEPWALLME Xx'[2 41
1/2 1/2 2a 1/2
X d:: =2x2 —= arctg bx
a4 b*x b
2ldx 2 1P 2% 20 ¢ bx"'e
Ffx 3 B o T gy AT g
x'dx PAL 1 ; bx"’
Gr—  F@trrx T8~ -
3/2 3/2 2,1/2 1/2
x*édx 2x™ 4+ 3a’x ic:arctg X ]
(a® + tzvax)a b*(a®*+ b3k) ' b*(a®4b%) b a
92 xl/a
(az—l—b’x) o = g5 A8 =
dx 2 _gg ot by
(@+b)x¥2 g'r @ g )
dx £ /2 bxl/:
5 @ Fogwh F@ e Fparcte
_ 92 . 3ble,f= .
j\(ﬂz-i-bzx)zx’/z— a? (a®+ b2x) x'2  at(a®+ b%)
3b bx'/®
— g arc ctg =
xM2dx 2x'/? 1:1—[-!}:«:”2
aoem = TS
x*2dx 2 2 2%M* | a® a4 bx'?
ja*——b’x_ T3 B +Fb—§ln a—bx'?]"®
x2dx X 1 a - bx'?
@—bx)r B @—b0  2ab | g_pal®
(r xz,’zdx 302 1/2 szxsfﬁ_ég a_’_bxlfﬁ
(@—0b%x)°  b* (a®—bx) 263 a—bxt?l®
5 1 a+bx'?
LIN P e w2
b’x) M2 ab g —pxtf?
2 b, |as-bx'
5 bax) x3? L +a—é In a—bx'l?|
xV/? a+ bx?
j‘ b"'x)"’ 72 a? (az—bzx)+2a3b n ad__——bxl"" .
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188.23.

189.1.

189.2.

189.3.

189.4.

190.

191,

191.03.

191.1,

191.11,

191.18.

191.15.

191.17.

AJPEBPAHYECKHE OYHKUHH [188.23
dx —2 i/
S (a* — bzx)'“’x’fz '"" a’(a"’—b’x)x‘f’ + a* (a* —b'x) +
3 , |a+be
+2a‘ In a—bx'2| "
1/2 — 2
S:i dxz:___ l_‘lnx—}-aygz_c-i—a 4 l_arctgan,
a+" Y2 x—aVixt+a® aV2 a*—x
5 dx . 1 | x+ta Vﬁ}-}-a’
(a*+x2)%* 22V 2 N —aVox+a
L VY %
__arct ay «x
+a° V2 £ a*—x
xMdx 1 a+ x 1 x'/?
5——'—G4_x==2711ﬂ —— |7 acle
. a+x112 1 1/2

dx ] X
j(a‘-—x’) x"‘ﬂiﬁ_’ln T arctg =
Unrerpann, conepxaune XV*=(a--bx)'

Adx 1 [(X—a)dX
,S‘ij' TpIH! XP [q>0]'

— g2

[Tpu uesOM MNONOXKHTENBHOM ¢ PpAa3JOXKHTL YHCAHTENb MO ¢dopmyae
6uHoma HeloToHa.

S ax _ —2 . 191.01. 5-‘?3‘_=-X11=

Xpr2 (p-—2) bx(P-2)i Xt

—2
191.05. gxm -

xdx f‘ —1 + a
xPz (p—4 x{p=4)f2 (p—?))("p"’”"’ *

J5
J%
23 ().
)
)57
5

Xs/z Xua

2 a
sz b (X”’ +)—(',7;) .
X dx 3
Xﬁfﬁ v
2

—1 a
X2 T 3X"I’) .
—i

xdx a
3Xs[l + 5Xs[z) .

X?/z

‘”.‘.
/'_"\u\,-l—l-.\\



192.23)

191.2.

191.21.

191.23.

191.25.

191.27.

192.1.

192.11.

192.13.

192.15.

192,17,

192.2,

192,21,

192.23.

HHTECPANH, CONEPKAMME X'h=(a--bx)'h 43

id_,g___i.’_ —1 + 2a
XPl2 bt (p—6) X(D ~6)/2 (p—4) Xx(p=2a)j2 _

a!
—(p-—Q) Xfp—z)lz] ¢

3Xaf2 5Xs/z)

X/ b2 X1.‘z
dx
jxxpiz (p— 2)1:1)(“J B+ Jhxx(p 2)/2 [p>1].
dx l X!fz l 2
ng‘/== alr’g 1 Xl/?_l_a [a>0? X>0],
lez
== 112 Arth ”z la>X>0]’
X!{s
== -——172- Arcth —i [X>a>0],
92 Xl[!
= o arctg Zah [a<<0, X>0].
(TTonoxuTH Xi/t=z Cu. 120.1 u 140.1.)
dx 2 1 dx
§xx3f2 = xl;"z_l— 5 Xl[a [CM. 192.11.-]
dx 2
Sxx"/’ 3a‘{‘f’+ 2X1!2+ j X3 [Cw. 192.11.]
dx 2 2
jxx'?/z:SaXS/z—l_ zxa;z-l_ 3xl{z+ j' Xl{: [CM. 192.110]
de -1 pb dx
EXPI2 T qxx (P22 Qanxpfz *
dx — XV p dx
szx‘/2= ax  2a kX’ [CM 192.11.]
d«  —1 3b 3b dx
sz}(’/g __ax){”’__az)(”z_ 2025 kX2’ [CM' 192'11°]
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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 5b 5 (" dx
fﬁxﬁ/z_axxs/2“3agxglz_aaxurz- Qagj % 12t [CM 192 ll ]
d« = —X __(2p-.-3)bj" dx
xPX1E T (p—1)axP='"" (2p—2)a ) zp—1x1*
ox(pP+2)/2

XPlgy == —

j (p+2)b
2x*/2 j‘ oxs/a

X' 2dx = 820y —
J 35 - 193.03. |\ X*24x 55 -

' X(PHa)E L x(pH2))

xXPf"dxz-—( )
J p+4 P42 ‘
nxXlIzdx:- (Xs,‘z a)f;/z) .
n 2 X?{’ Xsfﬂ

2oy =—= < e —

uxX'dx_bg(7 5).

re 2 X(D+6)f2 2aX(p+“/3 ag){’m""”’

x*Xeltdx = — —_—
J b*\ p+6 p+4 P42 )

92 (X' 9aX’E | gXPP
2 X112 = — —_— .

j‘X"’zdx__Qpr’_‘_ . XP=2)/24,
X L]

x p
X2y
1/2
e
r X’/’dx Xs,(z dx
—_— 1/2
) = 7+ 2a X2 4 o? j‘ "
" X¥2dx  9X5 QaX’f= . dx
== 1/2 3
J x 5 + +2aX‘( —[-ajlxX!/z
J‘szdx:: _X(p+z);z pb XP24y
x? ax %2a x °
X'/*dx x'f=
J lez
(X'%dx _ (2a+4-bx) XV*  p? dx
J ¥ 4ax® T 8a) yxure

[Cv. 192.11.]

[Cv. 192.11.]

. [Cm. 192.11,]

[Cm. 192.11.]

[Cm. 192.11.]
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MHTETPA/IH, COAEPKAWHE X'f2 = (a--bx)'r u U'l=(f4-gx)'» 45

Uunrterpann, coaepxamue X'i2=(a--bx)'? n U'r=(f+ gx)'?

195.01.

195.02.

195.03.

195.04,

195.09.

196.01.

196.02.

196.93.

196.04,

196.05.

197.

3necy Bcloay k=ag—bf.

§ ax arct ]/“gx b>0]
X:{zUlfa V‘—g g _g<0 ’
__—1 2bgx+-ag -+ bf [5>0]
V—-———_ garcsm b —ag e<0] "
2 P — —_—
=5 In{V bgX+ bV U} [bg=>0].
dx 2 X2
5 R0 V__ arctg Vg— " [kg<<0],
XV i
—1 mml|& g k .
Ve "(gx'f“r ngl Lkg=>0l
j‘ 2xl{8
Xifzuslz kU"/’
lizdx XIIZUI/B k dx
5 Xz QT’j‘)?‘_EU_'f’ [Cu. 195.01.]
U"dx [ TN Uh-tdx
5' Xz (Qn—[—l)b (X{ u “ﬂk\s‘ X )

2 k+ 26U 2] J1 K dx
5)(!1 UVrdy = ihg XU — gjx‘fgu‘/a . [Cm. 195.01.]

5' xdx  X'*U'* ag 4 bf dx
XUzUl{z - bg T ng Xl/zuljz *

dx 1 X'? 3 dx
jvxlfzun (n*—-l)k{U” 1_,_( "f)bj‘X‘/zU“—‘} .
: ! Uhdx
P (1A P p— 1j2f B+1
X dx (2n+3)g(2){ U —}—kj X‘r’*)'

[Cu. 195.09.]
X2 4y 1 X p dx
j” R g<_m__.i+_§ j" m) . [Cv. 196.03.)

"’) dx f
]/a-[—bxz g l——bu buz)

rie fd =-—-—+———

[Cm. 195.01.]

Va Foi2



46 ANTEBPAHYECKHE ®YHKIMH [200.01

MuTerpann, conpepxauwue r=(x"- a’)

dx dx
200.01. — = m——lﬂ,x'*'rl'
3aMeTuM, 4TO
x+r| x 1 r+x
In T,—-ATShE--—glﬂ r—xl

Hapo 6Gpatp nonoxuTe/bHLHIE 3HAYEHHA F H a.

1

Puc. 200.01. Ppapuxku ¢yuxuusi y =

V i+l
(nynkTupHag auHAA) ¥ y=In[x+ ¥ ]]
(cnyoliHaa JHHHSA),

20003, (H=5F

20005. (%=L [f—3%].

20007, (&=7L[2-2%541%].
S AR PR Y

dx I
20001, (S=g|[f—gh+gi—7hton

dx 1 Tx b5
200.13. Xﬁ=-ﬁ[-’-—-—§-——

d« 1 [x 6% 15« 20x7 6 15x* 6 x" 1 x'?
20005, (G=m|f—ghtsa—Tatosnmtnm -

Hurerpansr 200,03—200.15 naxoasT nocpeacTBOM NOACTAHOBKH:

z"’-———*'-f-—-' TOrja dx__,__ﬁﬁf__
_.x"‘l"a‘. ﬂ '—'(1“22)3]30



204.01}) WHTETPAJIH, COARPKAIME r==(x*4a*)'h

20001, (=2 =r, 201.03, (2¥ L,
r r r
xdx 1 xdx 1
201.05. S_;i-a_a_;, 200.07. (2P~ —L,
xdx 1
2009. [ Z=—p—pem.
xtdx  xr
202.01, ST =§—-—-ln|x+r| (Cm. 3ameuanue s 200.01,)
202,03, (Z% —— % 4in|xtrl,
xd 1 £
202.05, “;?f =av.
xidx 1 1 £ 14
202.07. —;-1—- =? -5-;-'- 5 r‘]
Ldx 1 1 &2 1 x7
202.09. ™ LTS-F-—“_-'- 7 r7] y
xidx 1 71 X 3 xt 3 x 1 x°
202.11. T L"B-;'_ 5r‘+7r’ 3';3']'
Ldx 1 12 4% 6 x 4 x° [ xt?
22.18. ) Tw =gm E’F""B‘?""?F"ﬁ"ﬁ"‘i‘fﬁf]
xdx 1 [1x 5x% 10 10x°
2006, | % =g [gE—sE+Tr—gn+
5 x! 1 ¢
+im =g

203.01.

203.03. S cde L@

203.05. (¥ =—145.

rs r
xdx 1 ¢
203.07,  =—t e

] X3 1 a
203.9. Sm-’-(2p-—'i1r‘l'-"+f2.0—li'zﬁ:1'

204.01, f‘_d_{,_x’_'___%_a xr-l— P In|x +r|.

(Cm, 3amedanue 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,

A/ITEBPAHYECKHE <¢YHKHHH

8
x%dx X 1 £

== 3pthnlEtr]

¥dx 1 %

r’  ba*rc

fdy 1 [1e  1¢

P at|br 77r

vde 112 24 14
S e e A

ddr 116 30 34 1

M a5 T N9 I

xdx 1 T1x 4x7, 6x° 4 x 1 x?
S5 =m|sr—rateh—nmtgm -

Ldx 2 at
fﬂ =g—2er—.
g _ L 2ot
T r 3r?
xSdx | 202 at
[E Y
dx _ 1 2a?
peP+1 7 (2p—-5)r=f’“+(2p—3) p2P-3

at
~ gD

5 )
e — 2 3 — 4 —— it ¢
=5 @'Xr g a'xr E@ Injx+rl

(Cm. 3ameuanue B 200.01.)

5‘ x%dx X% 5

xdx £ 5 atx* 15a% [ 15 ,

S A =87 s TgamlEtr
fdx x° 10a%x®* , 5a*x 5 ,

S‘ rs 2r? | 3 r | 5 38 Infx+rl.
x%dx 23x% 7 a*x*  a’x

ST="T5,T—"§";“"—7;'+1“|JC+1‘|-

[204.03



992.03)

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, COAEPXAILME r=(x*--a®)'’

xbdx 1 [l P 1 x’]

rh - aq.

77 9r

pdx_1fLe 2, 1
' T g8 7r"'_“§;5_+ﬁ7ﬁ *
Sx“dx____ 1 [l Pad 3 x° 3 x1 1 x"]

it i R Vi
Kdx 1 ., 3 a4, 3 4.3 6
——=r —gar-+gar—ar.
x"dx'__ | - 3 a3 . at

S—;;—-_-sr —5ar +3ar+r .
Ldx 1 , 2 3a* |, at

S =g —3ar——;—+3—r—,.
x'dx 3a®2 3a*  af

T T T
xX'dx 1 + 3a?
PPRT T @p—T) P71 T (2p—5)rPP-¢

3at a®
_-(2p—3) r’P“‘+ 2p—1)r2P=1"

49

d d 1
Siri:—" S Wfﬁ* =——In I C:-ch_—r l (Cm. pucyHok Ha cTp. 50).

3aMeTHM, 4TO

1
—Lyp|etr =—-—-!—Arcsch Ld
a x a a
=——lll'l (r+a) .
2a r—a
Hano 6paTh nOMOKHTENbHLIE 3HAYEHHA @ H T,
(Emd—Lin|otr
xr* ar a° x |
dx 1 1 i a+r|
xr5_3a2r’+aTr_E-ln x |
dx 1 1 l 1 a--r
Sx?ﬂ 5a2r5+30“r’+c?'?__5?1n x |
dx 1 1 1 1 1 atr
S}}_’_ 7a%r? + 5a“r5+ 3a“r“+a“r T a In x |°
ar L
2r a'x’

=—-lArsh|-‘l|m
a X



50 AJITEBPAHYECKHE OYHKLHH

dx 1/r 2 it
999,05, -—-—--—-—(}- ——-3—;).

xirs a® r

f

dx 1 [r 3x X x5
222.01. S.W“"“Eﬁ(?“'_‘“ﬁ'ﬁ'*'?a?’)'
1 /r |, 4x 455 X7
a™ (:‘--I-_r- 3r® +5r5 T ) *

d
222,09, S L —-—

Z719
|
)
‘\
te
\
\
\
Ly ‘\
\
\
\‘\
174 7 2 z 7
.|.-.;
T+
\
\
) JL3
1
P 221.01. T KH 0 BT e —
HC. padu ¢yHRUAR ¢ ; l{rx2+l
-
(MyHKTHPHAA JIHHHA) H ymulnlli—'—/;x—-t-l-i
(cnjomHaa JHHHA),
dx a-fr
223.01. Sx'i;""’ gazxa'l' Qa’l ’ * |
Kak 1« B 221.01 ameem
lnlg—ﬂlaArcsch{ﬁ - =l-ln rta .
X a 2 P—a
dx l 3 3 a-r
223.08. (h=—gmm =g +m 0|5

[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,

HHTECPAJIN, CONEPWAILHE r=(x"-+a*)'ls

dx 1 5 . + a-r
S *rt . 2% 62 2a%r ' 247 x |°
dx 1 (r
“r  a*\x 3%
dx _ 1 x_|_2r i)
B at\r x 318
dx 1 x* 3x , 3r rt
W*’"?ﬁ(—'s—rﬁr—ﬁ%‘—w)-
B 222 u 224 nos0oXuM \
2.
rz’
TOrja
adz
dx = 2na/2°
(I—Z)‘
dx __ T +_3__..:_ In |“+"
x5r 4a2x* ' 8 ax? 8a‘
dx 1 5 15 a-tr
Jc_’:ﬁ=ﬁ4azx‘r+8a‘x’r+8a°r_§a7’l X l'
dx 1 r 2rt
w=a(—5tm—5)
de 1 (_x_ % 30 1
SFF"‘E& T x T3x 5x%)°
Srdx*-2—1-2l nlx-r|.
Kak u B 200.01, wnmeem
x+4r| x _(1_____ r+x
ln| . —Arcscha_Arshx-an r-—-—xl
Sr’dx=% —]— axr+—3—a‘ln|x-|—r[.
1
J —_—
Sr dx=&x —|-24axr -{—lﬁa xr-]—lﬁa In|x +r|.
rl
erdx-—a—
f‘
er dx = 5
r2P+3
T Z R W I
er dx 55 13"
xr®  a’xr

) |
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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 ®YHKIHU

2,8 7., xr® a*xr® a%r a°

er dx == —"—o; T 161n|x—§—r[.
s _rroar

Sx rdx__s—-— 3
s s _ﬂr'f asrs

er dx—7'—-'—5—'—

2p+3 2,2p43
3 2p+l Zf -_ar
er dx %T5  2p I3

xrd a?xrd | axr

x'rdx = R -+~ T +161n|x+rl
Kak u B 200.01, umeem

ey

lniﬁ:,:msh-’i:Arcsch-‘;i:-_[n!’ix
a a T =5 in—
o e St 2 B

+128a In|x+4r|.
erdx_f;_..z%z’_s_|_ ;”.
S 5r dx—%__ga_;ﬂ E%’_s
forestaem R +
Sf"’d_x"r'_'aln ajr‘. (Cm. 3ameyanue B 221,01,)
S sxdx=%i+a2r——-—asln a;]—r .
S_"_s;‘ff='_’5i+a2r’_f a‘r— a‘ln!“jr :

7 7 243 4
S' dx=%_’_:1_g_+a 4-a*r—a’ln|%

X

Srdx=--—;-+1ﬂ|x+’|- (Cm. sameuanue 8 200.01.)

x2

[ ==ty atinlatrl.

Sr’dx r’ 5 15

— 2_3"1_7{'” +- g a’xr +8 a*In|x4rl.

[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,

VHTETPAJIH, COLAEPWAUWME r=(x*-}-a*)'f 53

S’xf"=__2_;=_§al a+r . (Cm. 3ameuauune B 221,01,)
rdx rt 3 3 atr
sz =—gatgr—galn| — l

r‘dx_ r 5 3 i 2 __5_ 2 a+r|
S-‘C’ =—zat+5" —|-2ar——2alnl x|
S‘rdx__ r

* 0 3de

] 2
S’xfx=_£7r.,_%+ln|x+r[. (Cm. 3ameuanne B 200.01,)

2.9

S’;‘d"’=_%§? 2‘”-}- —|-—-aln|x—|—rl.

rdx r r 1 a+tr
Sx‘_ — e T | l

rdx r 3 r 3 atr
Sx‘ =“W*§a’x"+8 a’ 8 x|’

r‘dx___ r

® — b

rdx r r r In la+r‘
X " Gx“-—‘24a2x"+ 16a%x% 16a5

rdx___ ré ___l_ __i___@_

x®*  T7at .u:‘_}"t')a*:ca 15a% ) °
Wuterpann, conepxauwne s=(x*—a’)

dx dx
\S‘?=5 an-—a2=ln|x+sl‘

[£*>a*](cM. pucyHoKk Ha cTp, 54),
x4s —l (x—!-s)mx’—\rchl—x—‘.
a X—s a

O noJOXHTEJbHBIX 3HAUEHHU x Hajo O6paTh MOJOXKHTEJIbHOE

3ameTtuM, 4ytO In I

sHayenue Arch

X
*gl, NI OTPHILATEJIbHbIX — OTPHIATEAbHOE. § HAA0
BCErja CYHTATh TOJOXKHTEJIbHEIM,
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260.05.

260.07.

260.09.

260.11,

260.13.

260.15.

261.01.

261.05.

261.9.

262,01,

AJNTEBPAHYECKHE ¢YHKIHHU

Puc. 260.01. Tpapuxke o¢yHkuuii y=—

1
V-xz—-l
(NyHKTHpHAA JHHHA) U y=ln[x+]/x’-—-l|

(cnjiolIHAs JHHUA).

dx__*_l_ x _5___: 10 x* 10 x7 5 x° 1 xt

e | T TRt e T T T e e

dx 1 x 6 x* 15x°% 20x ., 15 x*

Jo=—am 33 5t55 75 +tos
ﬁxll

l xu
“ﬁﬁ+ﬁ@]

HUuterpanst 260.03 —260.15 nHaxonaT nocpejCcTBOM NOACTAHOBKH:

2= x_. TOraa dx—_:f.‘,ii_
T xr—g2’ 8 T (zr—1)*2
S L 261.03. g”f,” -
xdx I xdx 1
SSS -’-—““-'—‘gy. 261.07. Ss,. ~"‘-=—"5—'s§.

xdx 1
SPPHIT T (2p—1)s2P1"

szfxt%s‘f‘%fl"lx-l-sl . (Cwm, sameuanue B 260,01.)

[260.05



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.

HHTETPAJIH, CONEPWAWME s=(x*—a’)'i

xtdx X

< =—=-4In|x4s]|.

vde 1 s

s3 3a2 st

Pdx 1121

s a*|3 st 5 s
#1182 1

s T at | 3 s° 5 s 7 s7|°
fax_1[1@ 3¢ 34 1

st 813 s b5 s 7 s7 9s?|°
Rdx__ 1[1@_ 4 6% 40 1
= gn [ 3F st T ow T

Sxedx l[lx3 5% ,10x 10x°

s15 . gn

s® s
x’dx____!__i
$ s 3s?
Xy 1 L a*
Ss"‘f’-i-‘_ (2p—3)s¥*~* (2p—-1)s*P-1°
xtdx %% 3 3 .
S — =7 tgaxs+gatin|xts|

(Cm, 3ameuaune B 260.01.)

xdx xs ax 3
f—s?"=§_—s+:rr“”“|x+3|-

x*dx X 1 x3
S 55 =_"g““'§'§€+]"|x+3[»
x*dx _l_ﬁ
S s7  batss

dds _1[1#_1x

s® at |5 s8 781"

85



o6 AATEBPAHYECKHE ®YHKLHHU [264.13

ovis, (8oL [1E_22, 38 1e)

i[5 b1 bRt ]

265.01. st:x =L 2ot tats

265.03. S":‘f" =5 420t L

265.05. (%5 =s— 2

265.07. (22—l 20 I,

2059. [ pr=—mmge e G

266.01. Sf%df=£‘-S+%a‘x’s+%a‘xs—|—i—5—éa“ln|x+s[.
(Cm. 3ameuyanue B 260,01.)

x*dx x5 | 5 a%%* 15a'% | 15 ,
266.03. 'S-'—ST"—ET"S-—-—S——--{;' "E—-'—]—-ga IH,JC—l-Sl.

xSdx x5 10a%x® , 5 ax

; 5
266.05. SS—5=—2}?—§-ST+§?,~+—2—alnlx+sl.

266.07. S’i:?-’f=-—f—:;’§+§%f—-‘3:—f~+1n|x+s|.
26609, (52— LY

266.11. (ZF =r[75—5%].

R R (P
W P PR
267.01, S‘x’:!x =% s+ %a’s‘ + —g- ats® 4 a’s.

3 6

dx
267.03. S. %f = — = a3s? + 3@‘3__% .

6

1
5

x’dx | 2 3a* a

267.05. S—-— =1 s Bas = —



282.03] MHTETPAJIBl, COAEPXAIHE §=(x’—a®)'ls 57

267.07. Sfﬁ’i _g_ % 3 a

s? S 3s®  Bs**
x'dx 1 3a®
267.9. SWH_(QP“‘?)Sz‘p-T_(Qp—S) S2P-l_

3at at
T (2p—3)s?P3 (2p—1)s?P1°

dx dx 1 al_ 1 x 2 A2
281.01, v —Sm—zamcoslxl--{-l-arcsec|al [x*>a’].

dx 1 1
281.03. P R o
{
Z |
2 :
i
|
]
|

S i |

N | ?

Vo =/ I

v |

N :

1) |

)l +-2 |

Puc. 281.01. TI'paduxu dynruHii y=—l~— (NyHKTHP-
x V]

Hasl JIHHHA) H Y==arccos

1
< (cnyiowHas JNHHHA).

dx I 1,1 a
281.05- -x? =_30353+ﬁ+5‘€ arccos ! Tt"‘l .

dx 1 L 1 L 2
281.07. S xsT - 5gis + 23%s® a%s a’ arccos I Y ' .

dx 1 1 1 1 I a
281.09, P = igd + Bt~ g% -+ . —{~-5; arccos l;| .
282,01, (% -5

X*s a“x

282,08, {5 ——a(S+2).

x283 a4



o8

282.05.

282.07,

282.09.

283.01.

283.03.

283.05.

284.01.

284.03.

284.056.

290.01,

290.03.

290.05.

291.01.

29 1 '9.

292.01,

292.03.

AJNTEBPAHYECKHE O@YHKUHH

d _1(s & x
x3s* T g%\ x s 3s°)°

dx 1 /s , 3 3x 6 «xb
xw—“?(+?—@+w)
dx 1 /s | 4x 4x5 X
x%s° W(x—l__s_ 3s* +53’ 7_57)

dr _ -+ 5= arccos a
s 2a%x? 2a’ x|

(Cm. 3amevanue k 281.01.)

dx 1 3
x%s% T 2a%x%s 24’

3 arccos a
2a’ x|

dx 1 5 5 ) a

5‘ s = atrist  Batst 1 dats T g7 ATCCOS l _JE—I '
dc. 1 (s s
s at\x 3x°)°

[f5mb ().
%zais( 3s*+ + 3:3)

Hurerpansi 282 u 284 HAXONST NOCPEACTBOM MOJACTAHOBKH:
x!
z"’=sT; TOrfa dx=

—adz
(22___1)8{3 °

2
‘S‘S dx=§2—s——%-ln|x+s]. (Cm. 3ameuanne k 260.01.)
1 3 3
Ss’dx:zxs‘——a-a"’xs-]—-ga‘In|x+sl.
sy, 1 s 5 2.3, 9 4 b
SS dx = xs"—g;a°xs" +{p @' xs—qza *In|jx+s|.
3
(rsax=5. 20008, st’dx=%.
2P +?
22410,
S'xs dx=3 5y T3

4
Sx’sdx—- 1 +a;5 %lnlx+sl.
(Cm. sameuanue x 260,01.)

S xs® . a*xs® a%xs

Sdr="5+"%5—T6 "‘lrs,l“l"""sI

[282.05



304.01] MHTETPAJIH, COREPKAUIME $=(x*—a*)'h 39

293.01, Sx'sdx—— +‘i"i 203.03. std s;-}-i’;—Sf .

2P +5 a’stP+?
2p+5 " 2p+3°

293.9, S X+ dy —

x%s*  a’xs® | a'xs at
294.01, stdx— L I infxts).

(CM. 3ameuanue k 260.01.)

x3st | a’xs® | alxs® 3 3
294.03. Sx‘s‘dx= st t 5 —gdxs +1og @ Infx sl

als®

205.01. Sx s dx _--|-2“55’+

5 -
SPET 9IS gigiP?
%+7 T %+5 T 213"

a
x L

3
301.03. Ss’dx= S —a*s 4 a®arccos ‘—EI .

2.7 -}
295.03. S =dx_.-+2‘.‘73 4.2

295.9. Sx"s’f’“dx =

301.01, Sde=s—a: arccos

x 3
301.05. S:S—szfg———-azs +-a®s—a® arccos \—‘
301.07. SSzj=§;-———zss-s-—!-ag—3i—~a s +a” arccos I i |
302.01. Ssgf =-—-—;-+ln[x—|-s|, (Cm. 3ameuanue x 260.01,)
302.03. Ssldzx=——£—{—-‘g—xs—-§— a’ln|x—+s|.
302.05. Sf;,ﬁ_—-——}-—xs —lgéa’xs-f-sa In]x +s|.
303.01. Ssxi,x 2= — x’ —}-—— arccos | i |
303.03. Ss’;;'x____ ,—]— 5 ————a arccos‘ l
303.05. Ssix?ﬁ:-—-—-%-{-—s— s’——-i ags+§a’ arccosl%l.

x3 3a%x?*

304.01. S“‘": s



60 ANTEBPAMYECKHE OYHKUIUU [304.03

3 )
304.03. Sf—éx—=——-—s—~—i+ln]x—[—s[. (Cm. 3ameyanne k 260.01,)

xt 3 x

Sdx _ a®'  2q? 5
804.05. |\ =T5++5—5atln|xts)

dx s ]
305.01. S%=_4fc‘+8a’x’+8aa3f°°°3|%|-

s’dx s 38 35 3

sdx st 1 2
306.01. 5 L (—,+§a—5).

s*de s
S x% T baxt*

306.03.

, sdx s S S ! ?
307.01. S = 65 T 2agie T Toaua T Tage 21€C08 l?l ‘

x?

sdx s? 1 4 8
308.01, S. P g (_7'+5a’x’+ 1501) )

X

Uuterpann, comepxaumne f=(a*®—x?)2

dx dx . - " "
320,01, jt——-j‘y,.az_x’—arcsm—-g [x*<a 1.
Hano 6pare noJsoxuTensHbie 3Hauenus ¢ u a.
dx 1 x dx 1 Tx 1 x*
320.08. \ & =—=7F. 320.05. %= [T+_3_ :“] .
dx 1 [x , 2x% 148
820.07.  \ 7=z [T+§F+ 5 es] :
de 1 [x , 3x*, 3x% 14%
32000. (G=g|F+55+5r+77].
dx 1 [x , 4x* , 6x5 , 4%  1x°
0.1 (G=g |[F+sr+srtrr+sr-
d 1 [x 5x* 10x5 104 5 4° 1 x"
2013, (=g |[T+er+satTatomtim -
dx 1 [x , 6x  15x%  20x7 , 15x° , 6 x'" 1 x®®
2.5, [G=gm |[FHgrtsrtTrtortamtEm -
Huterpans 320.03—320.15 HaxoAAT MOCPeACTBOM NOJACTAHOBKH:
2__ x? ' oraa dx—..__a_g._z_.
<2 -—az_xzv T tu _(]_‘_22)”3'



322.13] VHTETPAJIH, COAEPKAUME ¢ = (@ — x*)'fz 61
321.01. S"—t-‘”‘=—t. 321,03, S s
xdx 1 xdx 1
321.05. S—{'g"=§§ 321.07. S £ —g‘t—s.
xdx 1
321.9, Sﬁw:(zp-..u S
y, 7
"
'y
|
'y
b A
< -—"",_...'_'/| - \
Y o :
!
'
b
i
!
-~
! [
| :
|
! -7
,, :
z
-2
Puc. 320.01. T'padpuxku byskuui y=]fll______1_c_2
(MyHKTHpHAA JUHHA) H y=arcsinx (cnyowmHas
JHUHHUSA).
x2dx xt | a* . X
322.01, S —— = — 5 g arcsin —.
2 2 3
322.03. Sxtfxz i;——-—arcsin%. 322.05. J:—sdj—cz-g!d—g%.
2dx 1 [1x® 1 x®
s22.07. (=5 [3;; "‘“5“:?]
xtdx 1 [1x* 28 1 x7
322.09. S g [m—ﬁ“ 57 17 ‘ﬁ]
x*dx 1 [1x* 3x  3x7 1 x°
822.11. S‘PT:EE [Eﬁ*'s Ft7w *‘*9‘"5‘»]-
xtdx 1 [1x¥ 4x5  6x7 , 4x° 1 xt
2208, (55 =g |grtg5+T tv+—g“7»+m-—] -



62 AJITEBPAMYECKHE OYHKIHH [322.15

xdx 1 [1x* 5x5  10x7 ,10x 5 £ 1 x¥
822.15. Sw=aﬁ[w+3?s+??+ﬁﬁ+mﬁ+mﬁ]-

3 3
s28.01. [SE=fL—at 3230, (ZF=t4%,
xtdx 1 a?
823.05. | =—1+.
xdx 1 . a®
323-9. SW“— """(QP__BJ tzp—a'f“(Qp__l) p2P=1e
324.01, x_‘;i_x= — "_‘4_5_;2_ a’xt -|—%a‘ arcsin —z— .
xtdx xt |, a*x 3 . X
324.03. ) -+ ) a” arcsin ik
xtdx x | .
324.05, W = — 7 +-§ 'J;—. + arcsin % .
s24.07. (Z&- L% 324.00. (21 [% 3‘21';-;--;_{;] ,
xtdx 1 [1x 24X 1 x°
324.11. S"Tﬂ"“?[‘ﬁ‘?"‘??"’"@‘? -

324.13. — =

324.15. w=m|gEtratgetamtam
5
325.01. Si‘ﬂ‘=——§+?%”f—a*t.

325.03. S-"’ﬂ‘=—f+2azt+£‘;.

£ 3
325,05, (ZF——¢ 20 5 s07, (S-l 2o
325.9. S tf;i)f = (2p—-5l) t=P-=—(2p—2§;FP‘° + (2P—?; ppotT
326.01, f%@z—%—%a’x’t—%a‘xt—}—% a® arcsin ai.
326.03, S%?—‘—t=—-2—j—% %xj_[_l;a_‘;{__la?_ a® arcsin % .
326.05. S":f"=-—;—:-5+ S 2 O L 2 darcsin



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,

MHTETPANH, CONEPXALWME f=(a

Sdx 23x* T a*x* | a%x X
2= —-u————i——?;-——arcsm —

1 15 #5 3
x%dx 1 x x%dx
L 326.11 S R

x'dx 1
S‘ 2P+ == (2p—7)t2p_7 +
3a® 3at
RO T T T
at

+ @ =nEr

S 5:: Vaz-xa:"%l"

[x*<<a?].

a-tt

X

3ameTHMm, uTO

dx ____l_ --—l
Xt T d &

dx

a—l—t
W =3P T ar as

l_ﬁ_xz)lli 63

N
’
\

-
Q

Puc. 341.01. T'paduknu

I
HKUHA ¢ = ————
by y= Vi
(IYHKTHPHAA JIHHHSA) H
1 l/'l—--.wcz
X

y =—In

{cnyowHasA JIUHHA).



64

341.07,

341.09,

842,01,

342.08.

342005.

842,07,

342.09.

343.01,

343.03.

343.05.

344.01,

344.03.

344.05.

345.01.

345.03.

AJITEBPAHYECKHE ®YHKIHH

§ =g tamtm—a| |-
jxcif =7¢:'F+5;4t‘+3¢:*t*+5157‘51?]“ “_i;.f .
g _ ¢
Xt a*x’
s (3 +T)-
=5 +7+5m)-
b (— b+ e,
= (— 5T+ +)-
2 = In “H. [ow. 34101
SJ%=_2a:xzt+2a3;t*22’ In att '
%""Qa:xzﬁ*'ﬁ;t"“zasﬂt“zi?l Q—HI'
o i(ses)
= (=5 +3m)-
(BT )-

Murerpanu 342 1 344 HaxoIAT NOCPEACTBOM MOACTAHOBKHU:

. X adz
22=—, TOrAa dx= 3
¢ (1 2%)*

#).

dx 1 5 15 . 16, a4t
s;‘"t? = [4a’x‘t +8a‘x’t—8a°t +8a7 lnl X

dx ¢ 3 t 3
A [4a2x‘+§a‘x’+8a‘ in

[341.07



361.03)

346.01.

346.03.

350.01.

350.03.

360.05.

351.01,

351.9.

352.01.

352.03.

353.01.

353.9.

354.01.

354.03.

355.01.

355.03.

355.9.

361.01.

361.03.

MHTETPAMH, CONEPKAWME = (a® — x*)'h

dx 1 282 £
X _"( +3t3+5_x:;)'
dx 1 3 3
5W __cz_(__+x+3x"+5x5)
2
ftdx =£+a_ arcsin-g-.
3 xt? x
" dx =—+8 xt—{——-a arcsm——

5 ____«’Ef_ O 2. 43, 9 4 9 6 o X
jtdx =5 -1—24axf —|—16a xt-l—lﬁa aresin —.

¢ £
Sxfdx=—§. 351.03. jxt dx-—-———g.

t2p+3

2P+ g LT
jxt dx = 55 T3

a’xt

: £t =
xtdx = ——F/ 4 —— 3 —I— arcsin

2,8, xt  a’xt® | a'xt x
jxta’x—--—————-f- 9 + —= 6 +16 rcsm

243 7
5x"tdx=—ti—ﬂ. 353.03. g"’tdx———-z———#—

5 3 7

{2P+5 azfer +3
3,241 _ .
Sxt dx—2p+5 513
38 A t
Ex“t dx-—-—--—xﬁ —a; -l—al; =+ 16arcmn——

a‘xt®

65

ot ___x’ts__axr“ &
Sxtdx— 3 5 T +128 xt—l—ma arcsin ;

22’ a'f
( 2a°1"  a'f
5 __.._._L._..._.._.._
j t dx-—’ g ] 7 5 L]

7P+ a2 (2P +5 alEp+3

+7 " p+5 23
a-tt
£e).

jx’tgp+ldx = —

jad_x__t_

Sﬂ{f=£ +a’t—a’ln

a—]—tl
Pl

3 r. B. Opaiir

(CM. 3ameuanne k 341.01.)



66 AJNITEBPAHYECKUE OYHKIHH 1861.05
Ha srtofi cTpanune f=(a*—x*)'h

361.05. j"“" "+“T‘"+a*t_a 1n!“+‘

X B

361.07. j"jf" 4 el o —a'In)? ]

362.01. t—f—; = -—-;i——-—arcsm =

362.03. 5%5=——t—;———g-xt———g-a'arcsin%.

362.05. 5t$x=——§——2—xt’———l§a xt—-—-l-aéa arcsin-—-

363.01, jt—g:-—-—g—i,-—}-;—a lnl%’—_—t . (Cm, 3ameuanne x 341.01.)
363.08. S"ff:—-?—i’;—%fﬁ—;l E-;*—?I

363.05. Sfxi‘=—-2—§}—-g- 2ot 2ot |od |

gea.01. (L&—_ L

Bd o t
364.03. S e — Lt Laresin £,

364.05. S‘:‘f"_ S+ D ptaresin 2.
sosor, [ gt o[22
366.03. (C&—_ 4x4+8a,;,+—-——8-51n|3{—’[.
366.01. 1?=——5—;—;(;+$)

366.03. [L¥=—clo.

tdx ¢ f ¢ 1
367.01. .S‘ 6x‘+24a’x“+ lﬁa“x’_l- 16a% In

tdx ? 1 4 8
368.01- S xa = Yagxa (?+5¢12x8+ 150-4).

a+t[.




380.005] MHTErPANH, CONEPWAUHE X'l =(ax®4-bx+c)'h 67

Muterpasn or 6HHOMHaAbHHX AHDPOEepeHUHANOB,
PopMyaw npuBeleHHUs

370. S x™ (ax" 4 b)P dx =
_ 1 mi1, p m, p=1 ]
= T [x u —]—-rzprxu dx|.

371. X x™(ax" 4 b)f dx =

=5ﬂplT1) [—-x"'+*uf+‘+ (m 41+ np -+ 1)Sx’“u1’+’dx] .

372, S x™(ax" 4 b)? dx =

="("E:’:::'l_)_5 [x"‘“u!’“-a(m—l—n—}- np-+1) Sx”'“‘u“’dx] .

873. S £™ (ax" 4 b)P dx =

1 m—n+1,.p4+1 S n—n
= X W' —(m—n-41)b \x""uPdx|.
a(m-+np-+1) [ ( +1)
3nece u=ax"-+b un a,b,p,m,n moryr OuhTb M0GbIMII,
nAumb Ou He 06pawatnch B HY/Ab 3HaMEHAaTeJd IPH foc./e-
JOBaTe/bHOM NpHMEeHeHHH (OPMYJinl,

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

= = —-In|2(@X)'h +2ax+b] [a>>0],
i a’

1 2ax +b a>0,
a'la Arsh (4ac—b?)'/a [4ac > bz] ’

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

380.001.

=-—-——1—’;—]fllzax+bl [a>0r b’:4ac, 2ax+b<01!
al

—! arcsnM[ a<<0, b*> 4ac,
(—-a) & (b*—4dac)'r | |2ax -+ b|<<(b®— 4ac)r2 |’

4ax +2b
380.008. | 5%= o
dx _ dax 4 2b 8a
380.008. | 3= s ( %+ i b,).

3‘



68 ANTEGPAHYECKHUE ®YHKIIHMH [380.009

dax - 2b i
(2:1-!-1)12 (2?1-—-—1) (4ac_bz)x(2n—1);2
8a(n—1) dx
+ (2n—1) (4ac—b*) J xn—-npe’

380.009. S

12
sso.011. (222225 [cv. 380.001.]

lez a X'
380.013. (ffi-_ ¥
T ) xee (4ac— %) X'I2°
xdx 1 b dx
380.019. ‘S. (2n+1);2_ (Qn—l)axﬂn*]”z.“% m’
x’dx x P 3b*—4ac dx
380.021. [ Z0i— (X )xe - 220 (20 [ow, 380.001.)
d 1 2(cX)'"?
380.111, [ B = Loin | A 20 —H)l [e>0],
1 bx -+ 2c c>0
= —— A 4
oAz rSlql[.?cl(tlac b2) 2 [4ac>b’]’
=——! ’”‘"’2"| [0, b* =4ac, bx+2c>0],
=—-ll-/-—-l bx—}-20 [c>0, b= 4ac, bx--2c¢<0],
C?
1 . bx +2c¢ c<<0,
o (—c)'/ aresin |x|(b2—4ac)' 2 [bz = 466] )
1
380 1 19 S xX(2n+ 1)13 (2” — l)cx(2n. —~-1)/2 +
1 dx b dx
s e A
1/2
380.121. [ o——2— 2] 2 [Cu. 380.111.)
xe X1z cx 2c J gy x12

. 2ax+b , ,  4ac—b* ( dx
380.201. | Xoax =220 e g 2000 2. [Cw. 380.001.]

(2ax +b) X2+

380.209. S XCen+Digy —

4da(n-+1)
(4ac—b*) (2n +1) o — 1} f2
+ S‘X( e,
3/2
380.211. ( xxreax= 3 2EEED i
3a 8a

b (4ac—b?)
16(12 SX' 12 * [CM- 380.001 .]




387] UHTETPAJIE, COHEPWAUME X'l = (ax®4- bx - c)'fa 69

380 219 SxX(zn'l'U”?dx—_-w_ﬁS‘X(m—i-l)[zdx
T (2n+3)a_ 2a .
X‘.l 2d x y b
380.311. "——-x—-'-—""— 2—!— 2 X”[z _]_ S. xxllz .

[Cm. 380.001 u 380.111.]

(2n41)/2 (2n+1)/2 (zn—1)/2
380.319. XX = +3SX<=H—'l-'=dx+c55—Tﬂf.

X”zdx X
380.821, (= +a 5 | S

[Cm. 380.001 u 380.111,]
dx

383.1, S = —2 (ax* 4 bxyr,

x(ax® 4 bx)' 2 (a + %)

dx X—a
et e - i T e
383.2 S Car—) arcsin —

xdx X—a

— g R 2 ,! 1 —_—
383.3. S(an—-ﬂ)‘r’g“ (2ax x)”—}—aarcsm( - )

383.4. S Rax— x*)ildx = 252 2ax—x*)e 4 G arcsin 222,
384.1. SEE"%T)F = —ln a+(xz:;a=)'f2 l
384.2, S . (x“t-ifa’-)‘f’ = ;}?& arecos | —= |
384.3. S' @"Jij,fif'ﬁi =% arcsin ( - )m.
387. S (ax® +b)d:fﬁr-l§ N
~ Vb Vag—--f arctg Vmeg log > 471

— ! Vo Vidtg+xVbi—ag
= In g g
2Vs Vii—a | V5 Viere—sVir—ag | 7= )
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TPUTOHOMETPUYECKUE $YHKUUH

400.01, sin* A4-cos*A=1,
400.02, sin A=)1—cos*A,
400.03. cos A=) 1—sin’ A,
400.04. tg A =sin A/cos A.
400.05. ctgA=cos AfsinA=1[tg A,
400.06. sec A=1/cos A,
400.07. csc A=1]/sin A,
400.08. sin(— A)=-—sin A,
400.09. cos(—A)=cos A,
400.10. tg (—A)=—~—1tgA,
400,11, sec’A—tg*A=1.

400.12. sec A=V 1-Ftg’A.

400.13. tg A=V'sec?A—1.
400.14. csc®’A—ctg’A=1,

400.15. csc A=V1+ctg® A.

400,16, ctgA=Vcsc?A—1,

3aMeTdM, uTO ANA NeACTBHUTEJbHHIX SHAueHMR A SHAK BHINEYKa-
SaHHBIX paJMKaJoB B3aBHCHT OT “TOr0, B KaKOi 4eTBepPTH HaXOIHTCH
yroxa A.

401.01, sin(A- B)=sin A cos B+ cos Asin B.
401.02. sin(A— B)=sin A cos B—cos A sin B,
401.03. cos(A- B)=cos Acos B —sin AsinB.
401,04, cos(A—B)=cos A cos B4} sin AsinB.




402.06)

401.05.
40 l .06.
401,07,

401.08,
401.09,
401.10,

401.11,

401.12,
401.13.
401.14,

401.15,
401.2,

402.01,

402.02,

402.03.

402.04.

402.05.

402.06.

SOPMY /b 1

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

A—
sinA+}sinB=2 sinA-Ql"Bcos 23.
sin A— sin B=2 sin"‘;BcosA'{B.

cos A+ cos B=2 cosA;'Bcos A;B .

cos A—cos B=2 sin A;_Bsin B;A .

sin® A— sin* B = sin (A 4 B) sin(A— B).
cos® A— cos? B = sin (A -+ B) sin (B— A).
cos® A— sin® B = cos (A + B) cos (A— B) = cos® B—sin® A.

1
sin® Acos2A*

sec* AJ-csc? A=sec’ Acsc® A=

pcos A+ ¢qsin A=rsin(A+40),

rae
r=Vp'+¢, sind=pfr, cosb=gq|r
M
pcos At-gsin A=r cos (A—g),
rae

2 2 .
r=VYp*+q*, coso=p|r, singp=gq|r.
33METHM, Uuro p H g MOFYT OBITH NOJIOKUTENALHEIMH H O'rpnna-
TEJIbHBIMH.

sin (A 4~ B-}- C) =sin A cos B cos C+- cos A sin Bcos C-
- €0s A cos Bsin C—sin A sin Bsin C.

cos (A 4 B+ C) = cos A cos Bcos C—sin A sin B cos C—
— sin A cos B sin C— cos A sin B sin C.
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(A+4 B+ C).
4 sin A sin Bcos C= —¢ts (A4 B— C) -+ cos (B4 C— A)
+ cos (C+ A—B)—cos (A4 B+4-C).
4 cos Acos Bcos C=cos(A+ B—C)+}cos(B-}+-C—A)+
+ cos (C+ A— B) -+ cos (A4 B+ C),



72 TPUTOHOMETPHYECKHE OYHKIHH [403.02
403.02. sin24A=2sin Acos A= "li-l—ttig:;lﬁ
403.03. sin3A=3sin A—4 sin® A,
403.04. sin4A=cos A(4 sin A— 8 sin® A),
403.05. sinB8A=05 sin A—20 sin®’ A+ 16 sin® A.
403.06. sin6A =cos A (6 sin A— 32 sin® A-}- 32 sin® A).
403.07., sin7A=7 sin A—56 sin® A-}- 112 sin® A— 64 sin’ A,
403.10, [insg uenoro nojOXHTEABHOrO HETHOTO 72
sin ;'z/l=-—(-—1)%+l cos A [2”" sin”~' A — (”__1‘-!'-?12"-’ sin"~* A}-
+ (n--3)2l(n-—4) 2"=*sin" % A—
— = 09 (=) gr-rgign-r g 4, ]
pald oOpniBaercsd, Koraa KoadduuueHt obpaiwnaercs B HyJb,
403.11, Ipyro#i psan:
sinnA=ncos A [sln A_(_nj_g—%-_:zﬂ sin® A (”2“22,(’32_42) sin® A—
__(n*—2% (n’;“) (n*—62) sin” A .. ]
[7n yetnoe u > 0].
403.12. Ins HeweTHOro uesnoro n>1
sin nA = (—1 )ﬁ_:*;1 [2""‘ sin” A—% 27=35in""* A
+= (nQTS) 275 gin"~* A—" (n_'?! (2 =5) gn—1 sipn-s A -+
+ﬂ(ﬂ—5)(n4-!-6) (M—=7) gn-s g n=8 4 __ . ] ‘
psin oOphiBaeTcd, Koraa ko3dduuuedt obpa.iaetcst B HYb,
403.13. [pyro# pan:
sin nA = n sin A—ﬂﬁ%'l'—lg)- sin® A 4~
+n(n2--l=5)1(n2_-32) sin* A— ...

[7 wedeTnoe n > 0].
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403.22, cos2A=cos® A—sinA=2¢cos* A—1=1—25sin® A =

_ 11—t A ctg A—tg A
T ltg2 AT clgAFtgA

403.23. cos3A =4 cos’ A—3 cos A,

403.24, cos4A=8cos*A—8 cos? A+ 1,

403.25. cos5A =16 cos®* A—20 cos® A+ 5 cos A.

403.26. c0s6A =32 cos® A— 48 cos* A4 18 cos® A—1,
403.27, cos7A=064cos’ A— 112 cos®* A+ 56 cos® A— 7 cos A.

403.3. cos nA =2"""' cos” A-— 2"' s""% A+

-+ n (n27'3) Q=5 nooh=4 A__ n(n— 433}(”"5) 2n=7 cos "8 4
n(n—>5) (n—6)in—T7) qn_s gn=8
+ i 2 A—...

dopmyna o6pniBaeTcsi, Koraa KoadduineHT o6pallaeTcst B HYb
(7 uenoe u > 2).

403.4. sin 7= ]/ 2 (1 —cos A). 403.5, cos— == ]/ 5 (1 4 cos 4).

404.12, sin’A:E(-—- cos 2A - 1).

404.13. sin*A= —i—(——- sin 34 4~ 3 sin A).

404.14. sin*A= o (cos 4A— 4 cos 2A+ -g—) :

404.15. sin®A= i!é(sin 9A—5sin34 4 10sin A4).

404.16. sin®* A= 312( cos 6A-+ 6 cos 4A—15cos 24} = )
404.17. sin” A= - (—sin TA+ 7 sin 5A— 21 sin 3A -+ 35 sin A).

404.22. cos* A= 5 (cos 2A41).

404.23. cos'A= ? (cos 3A - 3 cos A),

404.24. cos*A=

oo} —

(cos 4A 44 cos 244 -g—)
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404,25,

404.26.

404.27,

405,01,

405.02, .

405.03.

405.04.

405.05.

405.07,

405.08.

405.09.

405- 1 0.

406.02.

406.03.

406.04.

406.12.

406.13.

406.14.

TPUrOHOMETPHYECKHE OYHKIHH [404.25
cos® A= Tlt's (cos DA~} 5 cos 3A 10 cos A).

cos‘A=§]§ (cos 6A -6 cos 4A - 15 cos 2A - %)

cos’ A= 6l4 (cos TA~- 7 cos 5A |- 21 cos 34 - 35 cos A).
(Ouesuano, 404 MOXHO NMPOAOKHTL, HCNOJNL3YSl OUHOMHAJIBHLE KO3D-
(HUHEHTHL. )
__tgA4-tgB__ ctgA+4cigB
tg(A+B)= 1—tgAtgB ™~ ctgActgB—I"
tgA—tgB _cigB—cigA
1+tgAtgB cigActgB+1°
_ctgActgB—1 1—1igAtgB
A+B) = e — gATB *

_ctgActgB+1 _ 14tgAtgB
ctg(A—B)= ctigB—ctgA ~ tgA—1tgB °

tg(A—B) =

__sin (A< B) __sin (A—B)
A+ = A5 10006 1BA—B= aee B
in(A+B
ctg A-+ctg B= L.

__sin (B—A)
ctg'él_mc’(‘('-:B""sin AsinB *

tg AtctgB="U—0)

cea—tg B~

tg 24= 1'2'—’;%8‘344 = Ctgg:tﬁil = g Aitg‘q .
tg 34 =205

g 44= lfg @?}4ig:ng ‘

ctg 24 =ctg’cilg:ll _ lg-t-;g;fl _ ctg A.Q.-tg,q .
ogaa=SEA=el,

ctg 44 = ctg' A—6ctg® A+ 1

4etg® A —4ctgA °



408.02]

406.2, tgd 1=csA _ sindA

SOPMYIH

_ _ -l/l—cosA
2 sinA = l4cosA l4-cos A°

wns, cad o A et g/

“ I—cosAd sin A

407. sin 0° =0 = cos 90°,
3 —1
$in 15° = sin & = 4 — == ¢0s 75°,
12 D) ]/'2
© __oinl __ V 5—1 _ >
sin 18° =sin o= 1 == c0s 72°,
sin 30° ==sin % = —;- = cos 60°,
sin 36° = sin -{5‘- = K—Z—# = cos 54°,
sin 45° =sin %—- = —1-:-_ = cos 45°,
2
sin 54° =sin 8 V541 = cos 36°,
10 4
sin 60° =sin f.;_ =_'i;_33 = cos 30°,
sin 72° =sin?-5£=]/5+ '_/_5 = cos 18°,
2V2
o . 5n_ V341 o
sin 75 =Sln'l"2--—m— e== COS 15.
sin 90° =sin—g— =1 e=cos 0°,
sin 120°=sin_3;f=—]{-2-3. sin 240° = sin
cos 120°=cosg§=———é—. cos 240° = cos
sin 180° =sinmw =0,
cos 180°=cosm=—1,

sin 270° = sin L S

cos 270° = cos = =0.

408.01. sinx= % (e'*— e='*), rnei = ]/:_1

3ameTHM, uTO B 8SJIEKTPOTEXHHUYECKOH JUTEpaType BMeCTO i 4acTo

ynorpebasiercs j.

408.02. cosx= %{e"" te='¥),

75

V3
2 L ]

""2""0
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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.

TPUTOHOMETPHUECKHE OYHKUHH [408.03

, [ex—gTix [ e*%—1
s =1 (B30 = ()
e’* =cosx-isinx, (Dopmuyra iasepa.)

e*+1* = ¢% (cos x - i sin x).

a®*'* = o [cos (x In @) + i sin (x In a)].
inx — cos nx i sin nx.
(Qopuysra Myaspa.)

(cos x +isinx)" =e

(cos x + isin x)~" = cos nx—isin nx,
(cos x-}- i sinx)™" = cos x—1i sin x,

sin (ix) = ishx,

cos (ix)=ch x,

tg (ix) =ithx.

ctg (ix) =—icthux,

sec (ix) = sech x,

csc (ix)=-—1icschx,

sin(x + iy)=sinxchy 4 icos xshy,
cos(x + iy)=cosxchyF isinxshy,

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

. sin 2x F ish 2y
ctg (x £ 2y) = ch 2y —cos 2x °

ce'* — cel *x+2km)

tg (x L iy)=

, T1E k—U.EJ]OB HHCJIO HJ/IM HY/Db,
= ¢ (cos x -}~ i sin x).

1 = e®*+2*" — cos 0 -+ i sin 0.
3aMeTuM, 4TO
cos 2k =cos2nt=cos0=1,

— 1=t ™ — o 7 L f sin .
3aMeTHM, YTO
In(—1)=(2k+ 1) mi,

V 1 =e%*=nilz | Jra BenuuuHa MOXET NPHUHATH HBa PA3NHYHHIX
3HayeHuss B 3aBUCHUMOCTH OT TOro, HYETHO WHJH HEYEeTHO R,
ITHMH 3HAYEHHAMH OyAYT COOTBETCTBEHHO

e —=cos0+isin0=1, e** V" =cosm-isinm=—1,
rpe r—uenoe 4Yucjao HJIH HYJIb,
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B

409.05. ]/-—1 = el2r+n nilz J1oT KBaApPaTHLIH KOPEHb WHMeeT JBAa
3Ha4eHud B 3aBHCHMOCTH OT TOrO, 4YE€THO HJIH HEYCTHO r
9STH 3HAYE€HUHA COOTBCTCTBEHHO

cos 7t/2 +isin /2 =i, cos3n[2+4isin3n[2=—I.
409.06. /1= ¢®7i3_ D107 KOpeub UMEET TPH Pa3/H'HBIX 3HAUEHIA:
e?™ = cos0+isin0=1,

oy 2%, .. 2w V3
(2ro+2mis) i — - - — —_— =
e 13) (:053—%151:13 2—{— 5 o,
. 4n ., . 4= 1 .V3
{2!’3‘:'{"43'[.3) . - i —— S —— =(|)2
e I = C0Ss 3 + L sin 3 = 2 D) .

409.07. ;‘/T = ®k7i's 10T KOpeHb HMEeT ueThipe Pa3JHYHHIX 3Haye-
HHAS
e* ™ ==cos 0 +isin0=1,
p(2rT+21/s) i — ¢0s :I'B/? 4+ i sin :It/2 =1,
eern+ania) i —cosm+isinm=—1,
eera+enja) i — cos 37/2 + i sin 3n ;2

ll

(CM. 409.04 n 05.)

409.08. Vi=elastmils (noayuaetcas u3 409.06 npu r=2s), 3rot
KOpeHb HMEeT HBa 3HAYeHHUS

{
emilt — cos & 1 i sin = (§ 4YE€THO),
o isin G = o 4o (s serno)
. 5:rt . 5ﬂ: 1 {
esnila — cos — {sin — = — = — § HEYETHO),

409.09. /1 =ekmiin = cos 240 ~{— i sin 227

NMPUHUMAET 7 Pa3/IMYHBIX 3Hauenuil, COOTBETCTBYIOWHUX pa3auy-
HbIM 3HauYeHHAM K. YpaBueuue ®" =1 uMeer 7 pa3IHYHbIX

KopHe#:
. . 27t 21
m0=cos(}-|—£sm0=1, m_-cos-——+tsm-—
. . g 2m
®, = COS 2 +zsm2 ...,mkzcoskm——{—tsmk—g,
®,_ *—cos(n———l) —]—zsm(n-——l)——
3aMeTuyM, 4YTO COTJIacHO 408.07
0,=0] 0,=0 ©,=of o=l

409.10. Bce n kopHeft n-f cTenesn H3 KakKoro-auGo 4YHCAA MOTYT
ObiTh noJyyeHnl U3 JIOOOrO KOPHA yMHOXEHHEM ITOr0 KOPHS
Ha n KOpHed M3 eAHHHUb, KoTOpule ykasauw B 409.09.
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410,

410.01.
410.02,

410.03.
410.04.

410.065.

410.06.

410.07.

410.08.
410.09.

410.10.

410.11.

410.12

TPHFOHOMETPHUECKHE OYHKIIUH [410

dopMyan ANd NNAOCKOro Ttpeyroabuuka, Ilyctp
@, b u c—CcTOpOHH, NpoTHBONEKawue yraam A, B u C,

a® = b* + ¢*—2bc cos A.

a b ¢
sinA~ sinB  sinC °*

a=0bcosC+ ccos B,
A+ B+ C=n paanatos = 180",

. A —b) (p— 1
§in 5 = L ;c(p c), rae p=-(a+b+c).
A _ p(p—a)
Cos 5= ]/ .
51_2 (p—1b) (p—c)
2 pw—w ’
A—B a-——b
——=27s clg 5 5 *

Yrobw HaliTh ¢ mo @, & u C npn nomoun Tabaum norapud-
MOB TpHFOHOMeTqueCKHx dyHKUHA, 110J0%UM

tgf = + = (a— b) cos % sec §,

[Mnowanp TpeyrospHUKa

a® sin Bsin C

1 snBsinC
5 absinC= Volp—a)(p—b)(p—o)=5——F—.

Ecin C=90° t0 ¢®=a®4-b%, Yro6m natitu c=) a®+ b

b
NpH NOMOWM Tabauu JOrapudmMoB, NONOWKHM tgﬁ——-—-‘-z—, TOrAa

=a sec 0.
ATo OKashHBaeTCs NoJe3HHM B Pa3HHX CJiyuasx.

B ninockom TpeyrospHuke

1na=1nb-—(-b‘-cos,4+§§-;cos2,q+...

...-I-nc—;,cosnA-l—...) [c << b],
-—lnc—-(-b- cosA—[——ticosQA-}-
— c 202 - b &

...—l—;&—icosnA—[—...) [b<c).
[Cm. 418.]



416.02]

415.01,
415.02.

415.03.

415.04.

415.05.

415.06.

4156.07.

415.08.

416.01.

416.02.

PO 79
Panu
x' x! x?
sin x:-—x——g—!_l_g_i_ﬂ‘_,_.'. [xz<oo].
" B .
C05x=-"1—'—'2—l+4—l'—6"l‘+... [x '<w].

x? 2 17 62
tg x=x- §+ﬁx’+mx’+§8§5x°+ coe

20 (2" —1)B, _an- : _nt
=t o F e [-"<":r]-

e B I
2B

..._(Qn)lxan'—l__... [xa<ﬂ=].
[Cm. 45.]
_ 2 5 , 61 ¢ , 277 4
secx =145+ 7 x" f—p 0"+ + .00
E,,x’" 2 n2
--¢+{_2}'£T!‘+t-9 [x <“‘i—]o
[Cm. 45].
1,2, 7 a4, 31 s, 127
sex=+E 0" T 510 ¥ om0 * T
222“"']_ _
o.-+ ((zn)! 1) anzn l+ oo [JC’<II'E!].
[Cm. 45].
sin(0+x)=sinﬁ+xcosﬁ—x's;lo——
x*cos® |, xtsin0
— 31 T gr tees
cos(ﬁ+x)=cosﬂ—-xsin0—x’;380+
x*sinf  x*cosf
LT R Y R
| . sin3x |, sinbx | sin7x
7 =sinx—— ==+ 1+ ...
[0 <x<n].
IMocTosinnas ¢ = ':':E (sin x4 Si"33x—[- Si'})s’” -+
sin 7
+55+ ) [0 < x>,
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416.03.

416.04.

416.05.

416.06.

416.07.

416.08.

416.09.

416.10.

416.11,

416.12.

416.13.

TPUTOHOMETPHUYECKHE OYHKLUMH [416.03

4c . X 1 . 3nx 1 . bax
c =E(Slﬂ-a—+-3—sm—a—-—+"g SIHT+
1 . Txx
4 cos3x , cosbx cos 7x i n
3
IToctoAuuaa ¢ -—-% (cos x—w; J':-I- c°555x—-cos77x—]- ‘e )

[——g—<x<g—] .

6_40 cos X LCOS 3:n:x+ 1 cos Snx 1 oS 7mc+ )
T n a a 5 a a

3 7
a a
. 4
x=2(slnx—Sin22x+Siﬂ33x—Siﬂ4 x_}_.”) [—-—:rt<x<:rt].
=12 (Sinx_l_sm;x_l_sin33x+sm44x+ )
[0 <x<<2nm].
4 ) sin3x , sin5x sin7x
xz?c-(smx*- 32 -+ B —l-)
11 1
[—gﬂxé-—f] .
i 4 cos3x , cosdx , cos7x
s (e I el
[0 <<x<m].
1% cos2x , cos3x cosidx
x2=—3—"—4(c05x'— 22 + 32 _ 42 + qoo)
[—n<<x <]
s M2 8 __cos3x , cosbx
x=T-—n—(cosx 3 T g
cos 7x b 4 n
73 +"') [_“Q‘Qxé"z“l.
xX—alx=
. sin 2x sin 3x sin 4x

[—a<Sx <<m].
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416.14. sinx=%(1 cos 2x  cosix cosﬁx__ )

27 1.3~ 3.5 5.7

T JT
[—--gs:éxé—ﬁ-] .

8 [sin2x 2 . 3 .
416.15. cosxzvﬁ{ 3 T35 sm4x+5—_?sm6x+
n .
v @n=1) @D sin 2nx - }
[0 < x<<n].
. 2sinax [ sinx 2sin2x , 3sin3x
416.16, sinax= - {lz_ag s -{—32_a2 — .},
raie @—He leJOe YUCIO [—a< x<n].
2asinan [ 1 COS X cos 2x cos 3x
416.17.  cosax =2 {202 T LN L } ,
rie @ — He leNoe YHCTO. [—r<x<n].
1 _ 1 . .
417.1. l—.‘Zacosﬂ—l—a”"'l_l_m(a sin 20 4 a® sin 30 4-
+a*sin4)4...) [a* < 1].
1 —a?
417.2, I—Qaeo:0+a3=1+2(a cos4a*cos 20+ a® cos 364 ...)
[e* << 1].
l—acos 2 3
417.3. l_2acosﬂ+a2_l—}-ac030—l—a cos 20 +-a®cos 36~ . ..
[a® << 1].
in 0 . . . 2
417 4. 1_2asclgsﬂ+a2=sm0+asm 20+ a®sin 304 ... [a* << 1].
418, In(1—2a cos b+ a®) =

= —2 (acosﬂ—}—a—; cos?ﬁ—l—%scos 30+ ... ) [a* < 1],

cos® , cos20 , cos3b

=21n]a|-—-—2( LAt E +) [a* > 1].

rxsinf | rPx®sin20 . r%x® sin 30
1! + 21 + 3! Foeees

rae r=)a* b}, a=rcosb u b=rsin,

419.1. e®* sin bx =
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419.20

420.1,

420.2,

420.3.

420.4.

421,

422.1.

422.2.

427.1.
427.2.
427.3.

TPHFOHOMETPHYECKHE OYHKIIHH [419.2

ax . rxcos® . rPx®cos20 . r’x*cos 36

rie r u 0 Te xe, yro u B 419.1,

n-t1 no
sln——é—-asln—?—
sina - sin 204 sin3a -4 ... 4 sin na = p .
sin —
2
cos n;—l r.zsin%IE
cos a -} cos 2a-4-cos 3a-+ ...+ cos na= 2 .
Siﬂ?

sin a -~ sin (@ - 8) -} sin (e} 28) 4 ...

sin ( cc+ﬂ-——-‘—--2"1 6) siu%_,g
oo Fsin{a+ (n—1) 6} = 3 .

sin 5

cos & -}- cos (a. - 8) 4 cos (a4 28)+ ...
cos ( a+n—l 6) Siﬂg—a-

ee.Fcos{a4(n—1)d} = 26 2 .

sin 5

Ecan sin 0= xsin (04 a), 10

ﬂ+rn=xsina+%x‘sin2a+%x'sin3a+... [x* << 1],

rae r—uesioe 4yHC/O,

sin0=ﬁ(l—%)(l—@%)(l—§%)... [0* << o0].

462 462 462
COSO‘—-‘(]-—-—}?) (1_3??)(1_'5?55)”' [92<00],
Cum. rtaxxe 818.1 —818.4,

Tpuronomerpudeckne ¢yukuun — Ilponasonnsie

dsinx _ cOoS X. 427 .4. detgx csc? x.

ax dx
dcosx . dsecx

o =——sinx, 427.5. Jx —secx tg x,
g_!:-_g__{- = sec? X, 427.6. descx = -—CSC X ctg X.

dx dx



429] RHTETPAJE 83

TpurosoMerpudeckne ¢ynkuad — HaTerpain

[Ipr BHuHCJEHHH ONpenesIeHHHX HHTErpajioB 4acTo OLIBaeT NoJie3HO CTPOUTH
rpaguk noablHTErpajbHoil (GYHKuUuH. HexkoTopbie KpuBHe, TaKHe Kak rpaduk
TaHreHca, HMeT TOYKH pa3pniBa. Boobuie, vHTerpupoBaHdHe He AOJKHO Npou3e
BOAMTbCS B npejesax, MeXAy KOTOPDLIMH HMeeTCs TOYKa pasphiBa.

429, [ToacrasoBkm:
u du sin x cos x tgx x dx
(1) | si cosxd u Vl u® — arcsin u ____d_u__
| sinx | cosxax VT-w Vi—a

Vi—a Vi—a e

(2){ cosx | —sinxdx u — arccos u m
3|t sec® x dx = : u arctgu du
)] te* Vite® |V14a ¢ I +u?
2 1 du
(4){ secx | secxtgxdx _K.‘.:_‘___l - V u?—T | arcsecu u—V—-—- ——
x |1, x 2u 1 —u? 2u 2du
(5) tg ? E'SQC —2— dx i —i—u’ 'l—*_—}:? 1—“’" QQTCtgH 1 +uz

1 1
tgx? cosx’ sinx*®

ctg x, sec X, CSC X MOXHO 3aMeHHTb COOTBETCTBEHHO Ha

[IpuMeua Hue, a) S F (sin x) cos x dx, —Hcnoas3oBatb (1);
b) S F (cos x) sin x dx, —ucnoab3oBaTh (2);

c) S F (tg x) sec? x dx, —ucnoab3oBathb (3).

N3 Ttabauusn cleiyeT BHOpaTh NOAXOAfAILYI0 NOACTAHOBKY AAs
3aMEHH TPHrOHOMETPHYECKHX (QYHKUHH anreGpauyecKkMMH U obpaTHo.
Tax, HanpuMep, ecJd BcTpevaloTca ToxabKo tgx, sin®x, cos*x, cae-
IyeT npHMeHATb (3).
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430.10,

430,101,

430,102,

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.

TPHFOHOMETPHYECKHE ®YHKIHUH [430.10

Unterpans, copepxamune sinx

Ssinxdx=——-cosx.

Ssin(a +bx)dx = — % cos (a -+ bx).
Ysin-’idx=———acos-’f-,

. a a

S X sin x dx = sin x— x cos X,

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

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

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

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

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

Sx’”sinxdxz——-x’”cosx—{—mSx”““cosxdx.
[Cm. 440.)
2 __x sin2x _x sinxcosx
sin® x dx =3 =55 — -
in? 5 d _x*  xsin2x  cos 2x
stm xdx =7 7 3
3 2
Sx”sin’xdxz%—(%——é) sin2x—xc152x,
S i 2 __x_‘l___ ﬁ_?j . ___3x"’____3)
Sx sin“xdx= (4 8)51n2x (—g— 16 cos 2.
3
Ssin’xdx:cog X cos x.
. 3 __xcosSx_sinSx 3 __3“ Py
stm xdx = o 6 —Txcos;H 7 Sinx.
(Buipaxasi sin® x cornacio 404.13.)
3x sin2x | sin4x
- | __ oA
Ssm xdx—8 2 + 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,

HHTETPAJIB, COMEPXALIKE sin x 85
S sin® x dy = __5(:%336 4 5 c:ng__ co;05x
S sin® x dx = ?—g_ 5 sin 2x 4+ 3 sfi; dx siFggx .
foin s dnm — 0 LRI TG .
(Muterpupys Boipaxwenus us 404.)
Ssin L8 Si (x) = x__s’f;l +5J-5551'"7.71 T

Ta6auuy uucJaeHNbIX 3HaueHudl 3Toi QyHKuMu cM. [22].

Ssi";d"=_§.‘£_"+5‘°"s“‘" [Cu. 441,11
sin x dx sinx cos X 1 sin x dx

sin xdx sinx cosx , sinx 1 (cosxdx
(o ooy ﬁxﬂuﬁx —& (=22 ow. a1

sinxdx sin x + 'S‘cosxdx
A T (m—1)xm ! —l xm=L ¢
sin?xdx_ 1 cos 2x d cos 2x d (2x)
S - =+ In QS . [Cm. 441.11,]
sinxdx__ 3 (sinxdx 1 (sin3x d (3x)
S ELLE S ox o Emeeal) [Cm. 431.11.]
Ssin ,J,fdx. Buipasuth sin” x cornacHo 404 u HHTErpupoBaTh
X
noyseHHo cornacso 431.1 u 441.1,
X
Ssm cscxdx—lnltg-é-l_-
. 14+cosx
_——?1 eoey — In[Ccscx—ctg x| =

=k(x—g-) (mam6aa-dynkuus). [Cm, 641 n 603.6.]

Cm. pucyHok Ha cTp. 86.

xdx 31x7 127x°
Ssmx +33,+355,+377,+359,+
2(2*r"1—1) 2n+
oSG B . [On. 45]



86 TPHTOHOMETPHYECKHE OYHKUHH {482.12

. xtdx x* 31t 127x1°
432.12. SEE} 2+43l+3651+387!+5568?+“'
+2(22n-1_.1) Bt [Cm. 45.]
L] (2n+2) (2’1)! .
432,19, S.-_—- Paznoxuts 's'i?:]— cornacio 415,06, ymuoxurh Ha X"
¥ mHTerpHpoBaTh [m > 0].
: 2t ' !
: L *
| vj‘l y :
| , 3
| 1A i :
\ \ / ! {
' \ [ ,
\ 7 Ss=- : i
t ! |
- 2 7 4 NS 6 &
{ : -t :
i ( 7’ |
| Vo
{ i / !
P! (! W\!
| i ! \ |'
] { ] i i
| 4
X i l{
Puc. 432.10. Tpapuku dyHkuufi y=cscx (NyHKTUPHAA
JHHHA) B y==In ltg —;—-j (cnyomHasAs JIMHHSA).
132.20, | - -—--Scsc X dx=—clg x.
432.21, szn§§=—xctgx+1n |sinx .
dx cos x 1 X
432.30. Sm=—m'—'+—'lﬂ]tg-é—|.
xdx X COS X 1 1 xdx
43281, (2ot 2o g (ie, [Cy. 432.11.]
dx __ cosx _ ctg® x
432.40, Sm = m—*é- ctg x =—ctg x— 3
xdx X COS X 1 2 2 .
432.41. Sm= T 3sin'x 6t x——-'g-'x ctgx-- T In I sin x I.

432.50, S dx __ Cosx ___E_cosx %[nltg_,;l.

sinfx . dsintx 8 sin®x



434.05)

432.60,

432,90,

432,91,

433.01.

433.02,

433.03.

433,04.

433.05.

433.06.

433.07,

433.08.

434.01,

434.02,

434.03.

434.04.

434.05.

MHTErPANH, COREPWALLME Sin X 87

de COS.X 4 cosx 8
'z Ssinx 15 simx 158 %
dx cos X n—2 dx
sin®x Scsc *dx=— (n—1) sin“"x+n-—l stn”~? x
[n>1].
S‘ xdx XCcosx L 1 T
sin®x”  (n—1)sin®""'x (n—1)(n—2)sin""2x

n—2 xdx

+ n—1/J sin®*~2x [n > 2]'

srrarsmn = (F—%)+n|e 5],
S sraam = (5+7)

st (3= )= be(3-3).
b hee(5—5) +how (5-1).
trar=—1e(F-3)+se (5 -3);
etstem—boe(55 ) v (3-)

(I—sinx)?®

,Sll-l—sin’x =2



88 TPUTOHOMETPHYECKHE ®YHKIIHH [434.06

dx
cos® x

43006, (o= =tg x. [Cw. 442.20.]
sin(m—n) x __sin (m-+n) x

2 (m—n) 2(m-+n)
[m*£n®, Ecmn m®=n*, 0 cm. 430.20,]

435. S sinmx sinnx dx =

436.00. S _dx

V'bz_az d V'bz_az
[b’> at, Iatg—é-}-bl{ V b‘-——-a’],
x
9 atg—2-+b
———— Arcth ———
Vbz_az re '/'bz__az
[b’>a‘, atg§+b[>]/b2—-a2].

[TonwiHTerpanbHast GyHKUHA obpaitaercad B 6eCKOHEYHOCTH (ecJu

b > a?) npu x=nn 4 (— 1)” arcsin (-— %) .

436,01, | Sxer 2 2( .

436.02, Ssiﬂx(afbsinx)__-%ln g3 — Sa—l—b Sinx*

436.03. (a+ : ':m 0 (@ b*;? Fc? :—xb s S a +ﬁ§*“ *°

436.04. (@ :i_ﬂbxsilxx)z — —,a;)]E fc? Si:b sin x) + b2ia2 S a +ixsm x°
[K 436.01—436.04 cm. 436.00.]

436.5. j\ a’+;xsin x a Vﬂ:—l-bz arcig V-az__,—f - .



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.

UHTErPA/bLI, CONEPWAUIHE COS X

Korpa a=b=1,

dx 1 =
== - t 2t .
S 1 4-sintx V2 arc g(V g%)

Hpyroe BbipaxenHe, OT/AHYAIOUIEECH HA KOHCTAHTY,

B 434.05,
dx Vaa—btgx ; , 2
S —bsin?x Va —b? arctg a [a*> 7],
== : ___In} Vo—a'tgxta [6° > a®).
2a Vbz—a’ Vb —a?tgx—a
Eciu b*=a?, cm. 434.06.
5 sin x dx ———I—arc in mcos x
Vi+msintx Vl + m?
sin x dx 1 ;
= = —=— —In|mcosx 1—m? sin®* x|,
V I—mesin® x m | +V x|
g(sinx) V1+misin®xdx=
cosx 1 4 m? . Mmcosx
= — 1 4+ m?* sin® x — —— arcsin .
V + 2m ]/_1 Fm?

cos X
2

In|mcosx+V 1 — m®sin® x|,

S(sinx)]/l—mz sin® x dx = — V1i—mtsin x—

_l—m’

Muterpans, comepxaumue cosx
Scosxdxzsin X,
Scos (@ + bx) dx=%sin-(a—{—bx).
Scos-g-dx—_—asin%.
chosxdx=c03x+xsinx.
Sx” cos x dx=2x cos x |- (x*— 2) sin x.

S x* cos x dx = (3x*— 6) cos x 4 (x* — 6x) sin x.

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

89

naHo
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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.

TPHTOHOMETPUYECKHE ®YHKUWH [440.15
S x*cos xdx =
={(5x*—60x* + 120) cos x + (x* — 20x® 4 120x) sin x,

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

Sx’” cos x dx = x" sin x—mS x™~1sin x dx. [Cm. 430.]

sin 2x sin x cos X

=3 L IR

Scos xdx——~—|—

’xdx=£ xsm?x _l_cogzx.

X cos 2%

x* 2 1
(-4-——-§) sin 2x - .

sin® x

cos® x dx = sin x— 5 .

3 . 3
xcos’xdx_xsmax+w;6x + —+ xs:nx—{—z—cas X,

J
J
S'x’ cos* x dx=-'g¥+ (% 3x) in 2x - (-—--—%)cos 2x,
J
J
(

cos’ x BHIPAMAETCHd COrACHO 404.23.)

sin 2x |, sin4x
cos* x dx —-8+ 7 - 35

5 sin x , bsin3x , sinS5x
5
cos’ xdx = -+ 18 - 8

cos® xdx—16+ 5 T 0

35sinx , 7sin3x , 7sinbx , sin7x
?
cos’ X dx=—er—+—g— 1+ 335 T 72a8 °

Unrerpupyerca Bupaxexne u3 404.)

S 15 sin 2% ., 3sin4x , sin6x
(

cos x dx Pad xt x8
S =1“|x!"‘2-21+4.4!"6-61 T

X
Tabnuuy uucIeHHWX 3HaueHuH cMm. [22].
cos x dx cos x sinxdx
[t —-S L [Cu. 481.11.]

cosxdx cos x , sinx 1 Ccosxdx
ST=_ o 7S . fCm. 441.11.]



442.31]

441.14,

441,19,

441,21,

441,31,

441.9.

442,10,

442,11,

442.12.

442,19,

442.20,

442,21,

442.30.

442,31,

HHTETPAJIH, CONEPWAINHE COS X o1
cosx dx cosx , sinx , cosx 1 (sinxdx
A —"3x'+6x=+6x+'€S x°
[Cm. 431.11.]
cosxdx Cos x

— 1 S‘sinxdx
T T (m—1D AT m—1) x® 1 ¢

cos® x dx cos 2x d (2x)
S _ =—-lnlx|+25 . [Cu. 441.11,]
Scos;xdx_:iScosxdx_}_iScosSxd(Bx). [CM. 441.“.]
‘S‘cos”xdx
x™
Bupasuts cosx cornacio 404 u HHTErpuposaTh TNOUYJEHHO
corsnacHo 441.1.
x
S cosx=Ssecxdx-—— lnltg( +—§) ,
=In|sec x--tg x| =+ IpitSinx
2 7 1—sinx’
= A (x) (1aMGna-pyukuus). [Cm. 640.]
xdx 5x* , 61x* | 1385x'
Scosx 2+42l+641+86!+ 1081+"'
E x*"+2
ees B2 @] 4 .. [Cwm. 45.]
xtdx 5x* | 61x* | 1385xM
Scosx 3+52l+ 7 41+961+ 11.8! LR
L Cm. 45
...+(2n+l)(2n 2)l+... [ M. .]

1
Paznoxurs “osy COr/acHo 415.06, ymHoxHTh Ha Xx™

[m + 0].

x"dx
cosx °

H HHTErPHPOBATH

COS, —-Ssec xdx=tg x,

xdx
S oy, —*tgx+In|cos xl,

dx sin x 1 )4 X
cos‘x_Qcos’-x_i—-ﬁ'ln]tg (T+§) ‘
xdx _ xsinx 1 I ( xdx
Scos’x“ 2cos*x 2 cos x+_§s ' [Cu. 442.11.]
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442.40.

442.41.

442.50.

442.60.

442.90.

442.91,

443.01.

443.02,

443.03.

443.04.

443.05.

443.06.

443.07,

443.08.

444.01.

444.02.

444.03.

TPHTOHOMETPHYECKHE ®YHKUHH

dx sin x 2
— — t —
cos* x 3cos’x+ 3 gx
x dx x sin x 1 2 2
Scos‘x=3t‘.os’x—'6cos*x+-§- xtg x4 3 In]cos x|.

dx sin X 3 sinx 3 n X
cosx —dcos s T Bcostx T @lnltg(7+5)|'
sin x 4 sinx

dx 8
.S‘ cos®x b Cosbx +15 15 cos® x + 15 tg x,

Scos" -Ssec xdx =

sin x n—2 dx

=(n—l)cos”"x+n—l cos”—2%x
xdx xsin x L 1 I
cos"x~ (n—1)cos®"1x (n—1)(n—2)cos"~2x
n—2 x dx
+n—1 cos™—2x
S____d“f__,_t *
14cosx 879
1-—-cosx ctg 2
x dx X
m"—"xtg‘é——i—g]ﬂ ’COS 31
x dx

X
T —cosz X ctg = +21n|sm—l.

cosxdx_x t_gc_
l+cosx —g73.

S‘cosxdx___x ot x
1—cosx —tegg.
dx I x X
Scosx(l—}—cosx) In ltg (T+§-) —ig3.
x
—I— —ctg-—z-.

dx —1nlt T x
Scosx(l—cosx)'" nlg(T —‘2-)
1
6

dx 1 x s X
S(l—[—cosx)’—?tg?—f— tg_ﬁ_

dx . 1 X 1 s X
Sm——?c%—"@ctg 7"

cosxde 1 x 1
(Fcosx): 2 826 &

[442.40

[n>1].

[n>2].



446.04]

444.04,

444.05,

444.06.

445,

446.00.

446.01.

446.02,

446.03.

446.04.

HUHTETPANBI, COIEPWALIHE COSX 93
cos x dx -—lct x 1 tod X
(1—cosx)?™ 2 E5g—g 8 5.
d —
I+costx 2V 2 1 +cos? x
dx dx
Sl-—-cos"’xz,s‘ stz Ci&X. [Cm. 432.20.]

sin (m—n) x+ sin(m-+4n)x
2(m—n) 2(m-4n)
[m® %= n?, Eciu m®=n®, 10 cm. 440.20.]

S COS mX €OS nx dx =

S’ dx .
atbcosx
0 (@—b) tg%- L
=——arctg ——— a b1,
'fa2__b2 g Vaz_bz [ > ]
1 (b—a) tg-g—+ V ir—ga2
— n [6* > a?],
Vi—a | —atg F—VF—a
(b-a)tg 5
2__ Arth 2
VP —a V i—a?
[b=>a I(b ]/bz——a],
x
I B i
V 52=a Vir—a?
[>a |0—artg 3 |>VE—a| .
[MToaeiuTerpanbnas qa—yuxum obpamaercsi B O6eCKOHEYHOCTb
(ecan b® > a®) npu x=2nx + arccos —-—%) .
S cesxdx  x a
a--bcosx b bSa—]—bcosx'

S dx 1 In |to (2 n b dx
(@t beosxycosx a O g(g_i-f)l_?z—j‘a{—bcnsx'

dx . b sin x a S dx

(@+bcosx)?  (B®—a?)(a+bcosx) b*—a®)atbcosx’
cosxdx asin x _ b 5‘ dx
(a+bcosx)®  (@®—b%)(a+bcosx) a*—b*)a+bceosx’

[K 446.01—446.04 cu. 446.00.]
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446.2.

446.5.

446.6.

446.7,

450.11.

450.12,

450,13,

450.19.

450.21,

450.22,

450,23.

450.31.

TPHIOHOMETPHYECKHUE OYHKIIHH [446.2

dx 9
T e A I I
[Cm. 446.00.]
dx 1 atgx
== e t 0 ]
e e R [a>0]
[lpp a=b=1

j 1 arctg (-tﬁi)
1 4-cos? x V§ V2/°

Hpyroe BHpaxeHue, OTAHYAIOUIEECS HA KOHCTAHTY, AAeTCH
B 444.05.

j‘ dx . 1 arctg _atgx
a*—b2cos®x a Vaz— ]fa —b?

[a* > 6%, a>0],
atgx—V BF—a?
atgx+ V b:—a?

——

1
= ———|n
2a Y b*~a?

[6 > a?, a>0].
Ecan b* =a?, cMm. 444.66,

Muterpann, copepxauiue Sinx H COSX

. sin® x cos2
Ssmxcosxdx: 5 =— —l-const
cos 2x
= — --canst,
. cos® x
Ssmx cos* x dx = — T

0s* x
Ssinxcos'xdx=-—-c T

) cosB+l y
Ssm xcos®xdx = — .
n41
. sin® x
sin® x cos x dx = 3

sin®x cos’x dx = % (x—#’f) .

3 2
sin®x cos*x dx = MS_CE._”_}. -1% sin® x,

sin® x

sin® x cos x dx = -




451.41)

450.81.

450.9,

451.11,

451,12,

451.13,

451.14,
451.15.
451.19,
451.21,
451.22,
451.23.
4561.24,
451.31,
451.32.
451.33.

451.41,

HHTETPANH, CONEPWAUIME SinX M €OS X 95
mat
Sstn”xcosxdxr—i';nr}—_l—_l—x [m#£=—1].
(Mpu m=—1 cm. 453.11,)
S sin” x cos” x dx =
__sin"*xcos""'x  n—I1 . m =3
= P +m+n sin” x cos" " “x dx,
m—1 741 —
— . 5in mx_;_:?: o $+f11 sin®"*xcos” xdx
[m = —n; cm. 480.9]. [CM. Takxe 461.]
dx
{ ey =Inltexl.
dx
Ssinxcos’ cosx+ lnltg 2 |
dx
Sslnxcos' 2(:05‘ +1n|tgx[
dx 1
S sinxcosx _ 3cCos*x _I_cosx_l—lnltg 2]

dx

1

sift X cos® x

j‘ dx _

sin x cos® x
dx

sin® x cos x

dx
sin® x cos2x

S S h—
——

=1 cos"x+ 2 cos‘ +In]tgx|

1 dx
(n—T) cos® 1 x+.s‘sin X COS"=2 x

szt inte (T+3)

—2ctg 2x = tg x— cig x.

sin x 1

dx
sin® x cos® x

T 92costx

sin x
1 8

dx
sin? x cos® x

dx
sin® x cos x

~ 3sinxcos®x

= +In|tgx]|.

-5 ctg 2x,

23111 X

1 cos x

dx
sin® xcos®x

S dx
sin® x cos® x

—I——g—lnltg%!.

+21n|tg x|.

cos x 2sintx

2 cos 2x
“sin? 2x

3cos®x—4

dx
sin*xcosx

+1n|tg (F+

3sin®x

+51n|g(F+

#)l:

[7 =~ 1].

3l



96 TPUTOHOMETPHYECKHE ®YHKIIHH [451.91

dx 1
451.91. Ssin”’xcosx= (m—1)sin™=1x +Ssm”’ ~2xcosx [m # 1].
dx __Oon=1 d(Qx)
451.92. (-t =0 { oy [Cu. 432.]
451.93. S.—,,,ﬁ’-‘-—,-,—=
sin™ x cos™ x
_ | m-n—2 dx
__(n—l)sinm“‘xcos”-‘x+ n—1 Ssin”’xcos"**x
[n>1],
— 1 +m+n—2 dx
T (m—1)sin”-Yxcos®~1x m—1 Ssin”’-zxcos"x
[m> 1]
sin x dx
as2.11. (S0 = (tgxdr=—1Injcosx|=In[sec x|, [Cu. 480.1.]
452.12. SS'“";‘”: L —secx.
cos? x cos X
sinxdx 1 1, ,
452.13. S oy — Toosiy— o & ¥+ const.
sin x dx 1
452.14. S Cos'x  3costx’
sinx dx 1
462.19. S cos"x  (n—T1)cos" 1 x [ # 1].
siff xdx . o, X
452,21, S =y = —sinx-1In tg(T+—§) .
sin® x dx
452.22. S . :Stg*xdxztgx—x. [Cv. 480.2.]
sin® x dx sin x X
452.23. S cos*x  2cos?x ]nltg(hﬂ_i'?)
sin®xdx __ 1,
452.24, Sm_ L' x,
sin® xdx sin x 1 dx
452.29. S o % = =T) o Tx n_ISCOSu_zx [n+ 1].
sin® x dx sin® x
45231, | — ST X njcos x|,
Cos x 2

452,32, S Si:;:z ;ix = c0s x -} sec x,

cos® x

452.33. S sin’ % dx___S‘ tg® x dx = %tg"" x+ ln|cos x| [Cu. 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,

HHTETPAJIN, COJAEPXAILHE Sin X H COS X 97

.S‘sin’xdx_ 1
~ 3cos’x

cost x cosx ’
sinfxdx 1, , 1 1
S coss .x _Ttg x“4cos‘x—2cos=x+con5t'
sin® x dx 1 ]
5‘ cos” x _(n-—l)cos““x_(n—B)cos"-Sx [ﬂ#] HJIN 3].
sin* xdx sin® x n x
S o5 % —-——3———51nx—l-ln|tg(—4--{—§-),,
sin"~*xdx __ tg""'x
S cos®x = n—1 [n+#1].
sin” x dx _ _tg"-ix ne2
S cos” x Stg xdx= Stg xdx
[7+# 1; cu. 480,9].
sin” xdx __
cos®x
sin™+1! x m—n-<2 (sin™ x dx
~ (n—1)cos""Tx  n—1 Scos”-zx [+ 1],
sin™-1 x m—1 (Csin®-2xdx
__—(m—n)co?—‘x_l—m——n,g cos™ x [m £ n},
sin? =1y m—1 (sin?"2xdx
~ (n—1)cos"Tx n—I cos®—2x [+ 1].
cosxdx .
[comxdr_ (cigwde=tn|sinxl. (Cu. 490.1.]
S‘cosxdx 1
—— == =——— = — (SC X,
sin? x sin x
cosxdx 1 ctg
S sifx  2sinfx -+ const.
cosxdx__ 1
sintx 3 sin® x
cos xdx
S sin?x ~ (n—1)sin®~'x [n 1]
cos?xdx x
S o =cos x4 In tggl.
cos!xdx to? % di = — ot Cu. 490.2
sin® x -_ Cg X = ch—_x' [ M. . a]
coszxdx__ cosx
sinffx = = 2sin®x 2
cos%cdx___ict o
sintx 3 s .

4 Tr. B. IBa#ir
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453.29. 599:;1:’:—“= _(n-—-lc)O:i:"“' X n—l j‘sin" “tx [n + 1]‘
453.31. S coss"nxxdx COS +In|sinx|.
453.32, S coss,;ﬂffx = —sin x— csc X.
453.33. 5' cos xdy S g’ xdr = —SEE_In|sinx[. [Cw. 490.3.]
463.34, S Cossmf = snl] x 3 siln’ x
453.35. SM -1 ctgt x= 1 +— -+ const.
sin® x 4 2sinfx 4 sin
453.39. S cos?i:; ix= (n—3) lin”"x“(n-—l);in“"x [n#1 wm 3],
453.41, Sc"::n"xd"_""’; ¥ fcosx+1Inltg 5
4537, (oordr__og [n % 1].
453.8. S'co;::dx__g ctg” xdx = tgn—;x—gctg”“xdx
) [7 5 1; cm. 490.9].
4539, (- y “
= __(m-—(:(l}!); ::i.n"":c-1 x_n-r;:tn:{—g Z?zﬁ%f: [m 1],
= o i) [ ),
- (m—f-ols)ns-i::: T [m o 1].
454.01, lSi_:zoi"; = —In (14 cos x).
454,02, (TELE _1n(1—cos x).
454.03. lﬁ%fsi-m“i — In (1 +sin %),
454,04, (2558 —n(1—sinx),

dx 1 1 X
4564.05. S sinx(l—l—cosx)= 2(1+cosx)+§ In ‘ tg _2-1'



455.07)

454.06,

454.07,

454.08.

454.09.

454.10.

454.11,

454.12,

454.13.

454.14.,

454.15.

454.186,

455.01.

455.02,

455.03.

455.04.

455.05.

455.06.,

455.07,

"

HHTETPAJIN, COAEPWAULHE SinX H COSX

dx .
sin x (1—cos x)

S dx _
cos x (1 +sinx)

1 1 x
_2(1-—cosx)+_2—1nltg_2_ .

— stz |e(F
1

S‘ dx
cos x (1 —sin x)

2(1—smx)+ ]nltg( Z +%) *

S‘ sinx dx _ 1 4cosx
cosx (1 +cosx) cosx |°
S‘ sin x dx . 1—cosx
cos x (1 —cosx) cosx {°
S‘ cosx dx _ 1 +sinx
sinx (1 F-sinx) l sin x
5‘ cosxdx o 1 —sinx
sinx (1 —sinx) l sinx |°
sinxdx 1 1 T x
Scosx(l+sinx)=2(l+sinx)+'§'lnltg(_4_+§) .
sin x dx 1 1 n x
Scosx(l-—-sinx) 2 (1—sin x) ?ln,tg(T_'_?) .

S‘ cos x dx e
sinx(1 +cosx)

S cosxdx L
sinx (1 —cosx)

1 1 X
2(l+cosx)+_2_[n|tg?| .
1

11 In
2(1—cosx) 2

dx X n
j‘sinx—i—cosx: ]/"g‘lnltg(-f_l__ﬂ_) I :

2

cos x dx
———— et D
sinx--cosx

dx = In|tg( X -2
sinx—cosx~ Y 2 B\ % )|"

S‘ sinx dx
sinx—}—cosx_

sin x dx
S Sitx—COsX T‘Z- +

.S‘Hhi:“—‘l'——ln]smx-—cosm
[Cm. 482.1 u 492.2,]

dx

1

n
(Ginxtcosxp? 2 g (x_T) .

“+§N.

99

ln151nx+cosx| [Cum. 482.2 n 492.1,]
?In] sin x—-cos x|. [Cm. 482.2 u 492.1.]

%.,__!_m sinx + cos x|. [Cm. 482.1 u 492.2.]



100 TPUTOHOMETPHYECKHE ®YHKUHH [455:08

dx 1 T
455.08. S (sinx—cos x)* 2 tg ( X+ T) :

dx X
455.09. Sl-{-cosxj;sinx___:t lnll itggl.

1 x40
456.1. Sbcosx-{-csinx—Tlnltg 2 l‘
rne r=V b2 ¢t sin® = bjr, cos@=c|r.
[Cv. 401.2 u 432.10.]
dx _ d(x-0)
456.2. Sa—!—bcosx—}-csinx'—Sa—}—rsin(x—i—ﬂ) ’
rae r 1 O manu B 456,1, [Cm. 436.00.]
dx 1 b
460.1. S e ey = ag ATtE (—a-tg x) : [Cy. 436.5.]
dx 1 btgx-a
460.2. S 2 oSt x— b SiE % = Sab l , m o [CM 436.7-]
461, S sin” xcos” xdx. Ecaum oaHO W3 4HCeNn m HAH 71 HEYeTHOe
Lesoe MOJIOXHUTE/NbHOE, TO CJAeAYyeT CcHelaTh NOJACTAaHOBKY
sinx=1—cos’x ¥ sinxdx=—dcosx
HJH
cos’x=1—sin*x #® cosxdx=dsinx,
Ecau o6a uynucna m wu n derTHble LeJbie MOJOXKHTENbHBIE, TO
CAeAYyeT cAesaTh NOACTAHOBKH
sin’x=%(1—cos 2x), cos®x —-——( -} cos 2x)
H
. 1 .
sin x €0s X = -5 sin 2.,
TlonyunB aHanorvyHeie BHIPAXEHHA, HO C AaprymMmeHToM 2x
BMECTO X, npeobpa3oBaTh HX Jajee nonoOHbiM ke o6Gpasom,
CwMm, Ttakwe 450.9,
. __ cos(m—n) X ___cos (m+n)x
4G5. Ssm mx Cos nx dx = — 5 (m—n) 5 (mn)
[m* == n*]. [Tlpn m*=n* cm. 450,11,]
cosx dx 1
470.1, — = —In(msinx 1 +m®sin® x
Vitmisintx m ( +V T )
470.2. cosxdx L arcsin (m sin x),

Vi—mesinx ™m



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,

MHTECPAJIb, COJEPXAILHE tg x 101

S (cos x) V' T+ m" sin"x dx =
Slllx-l/l_l_m sin? x+2 (msinx—|—Vl—{-sziﬂzJC).

S (cosx) V1 —m?sin* xdx=
sinx

——V 1 —m?sin? x—|— — arcsin (m sin x),

Sf(x, sinx)dx = — Sf(-g——-—y, cosy)dy,

rae =5 —x
=3 .

Sf(x, COS X) dx = — Kf(—’;——y, siny) dy,

b 4

Muterpaan, conepxaumue tgx
Stgxdx=—lnlcosx|=ln Isec x|. [Cm. 452.11 u 603.4.]

Stg*xdx=tgx—-x. [Cm. 452,22.]

Stg’xdx=—l-tg’x+ln]cosx]. [Cm. 452.33.]

Stg‘xdx—-g-tg X —tg x4 x,
g

Stg”x dx = —Stg”‘ [n <= 1; cm. 452.8],

—_ o _“ 7 . 9
S"tgxdx“ 5 T 15+105"’ "'2835” +

62 u 2°" (22" —1) By, _2n41
titmst T T @ X e

[x2< E';—g; cm. 415,03 u 45].

tgxdx
S =x + 5 —1-75:: +2205 "+
62 22!3 (22!3 1) Bn _
tooss* Tt monear 4 T
[x < n{; cm, 415.03 un 45].

d ; 1 .
Sﬁ: L -;——l—gln | 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.

TPHIFOHOMETPHYECKHE OYHKI{HH [482.2

fgxdx dx __ x 1
t_g.;.._:.[:_l_...‘S‘ﬁl:_‘:t_-g.;‘:-_—-2--?--2--lnlsln:«cicc:s:t:].

[Cu. 455.03, 455.04 u 492.1.]

S dx . cosxdx
at+btgx ~ Jacosx+bsinx

,_:_bz(ax—}—bln]a cos x + b sin x|).

UnTerpann, coaepxamue ctgx

Sctgxdx=ln|sinxl. [Cu., 453.11 u 603.1.]
S ctg® x dx =—ctg x — X, [Cm. 453.22.]
S ctg® x dx = — —;— ctg*x—1In|sin x|, [Cm. 453.33.]

Sctg‘xdx=—-!- ctg? x - ctg x - x.

n—1i
Sctg”xdx=—-a§_ x—S cg""*xdx [n+ 1; cm, 453.8].
S to x dy = x3 ___x’ . 2x7 .
XCIgEX X =X =535 6615
e .. .—-(%}%ﬁ £, .. [Cw. 415.04 u 45.]
Sctgxdx___l___.\_:____{c_’__ 2x°
x = x 3 135 47%
x? anBn n=1
“,7.4'—7'9—5_. . .——(2?1—!) (Qn)l T e [CM. 415.04 H 45-]
de _ (tgxdx
S‘ W—Stgxi 3 [Cu. 482.2.]

ctox dx

W=SW . [CM. 482.‘-]

dx _S sinx dx _
at-bctgx Jasinx+bcosx

=Ez—_l{_-3§(ax-—bln|asinx—|—bcosx|)-




500.

501.

502,

503.

504.

505.1,

505.2.

505.3.

OBPATHBIE TPUITOHOMETPUYECKUE ®YHKHLUN

[Mpueenennble HUXKe GOPMYJIHl OTHOCATCA K IJIABHLIM 3HAUCHHAM
o6paTHLIX TPHIOHOMETPHUECKHX QyHKUHA: naa arcsinx u arctg x B npe-

jeJjlax oT — "-2--'

rpHpys 9TH (QyHKUHH, caenyeT BHOHpaTh Npefesn TakHM 06pa3oM,
uyTOGH MeXIy HHMH He GbljIo Touek paspuisa. [lonesHo npexsapu-
TEJIbHO AOCTPOWTH FpaduK NOALIHTErpPaNbHON (GYHKUMH, TaK Kak OH
MOXET COCTOSTb H3 HECKOJbKHX BeTBei.

)1
10 5 aaa arccosx u arcctgx or 0 no m. Hure-

1.3x% | 1.3.5x7: .
arcsin x = :::+2 3—|—2 i5toaesT - [x* <<1].
(Honyqaemﬂ pasfoxesueM B Pl —]—/—-l-l———-; H NOC/E1YIOUUM

—X

HHTErPHPOBAaHHEM €ro,

x° 2
(x+2 3'*‘;35“’“;2?7"' ) [ <1].

11
arccos x = '—2'-'-'—‘

1 1-3-5 2
arccscx_x+23x'+245x5+2467x’+ [x* >1].

)4 1-3:5
msecx“_"é”_’( +23x’+245x5+24 7 )
[ > 1],
g x5 £ .
arctg X =x——+ T —=+... [x*<<1].

1
(HonyqaeTca pa3/oweHueM B PAX g H NocCaen YoM

HHTErpHPOBaAHUEM ero.)

1
Hl’Cth""—‘—“'—-*- 3xa 5x5+ Yx?_—-'.. [x> 1].

x 1 1 1, 1
arctgx=—T———]—3x, o ek [¥x < —1].




104

505.4.

506.1,

506.2.

506.3.

507.10.

507.11.

507.12.

507.13a.

507.130.

507.20.

507.21.

OBPATHBE TPUTOHOMETPHYECKHE OYHKIHH [505.4

arctgx=-l—_f—_~;-, [l -l—-%- ( lf;x,) ng‘%('f"'):_I-
+353 () +- ] <ol

n x © X
arcctgx..-?—wc-l- 35 -+ T [x* < 1).
arcct x-—l—-———l—+—1—————l-+ (x> 1]
e T L T I AL |*> 11
arcct x-—n+~l——~—1—+—l—- L [x <—1]
gX= x 3k U BxS Txr T "t * '

2x

A . . — —_— n .
resin (x 4 iy)y=nn 4 (—1) art.smp_{_qi

-+ i(— 1)"‘Jﬂ\rch£—_—;—'—i .

Bnauenust p u ¢ cM. 507.11 u 507,12,

Bemuuuna i=} —1, a n—uenoe uucao uaun 0. Beau-
YHHa X MOXeT ObiTh MOJOKHTEJAbHA HJH OTPHIUATE/bHA,
a _v-—— NONOWHUTE/bHA,

3necy 06o3naveno p=V (14 x)* 4+ y°.

31ech 0003HayeHo q == V(l —x)* 4 %
3ametum, uyto npu y=0u x> 1, g=x—1up+4q=2x,
Mpu y=0u x<1 g=1—xu p+q=2,
Unaye:
Arcsin A= —iln (4 V 1—A® +iA) 4+ 2kn
HIH
ArcsinA=iln (4 V/ 1— A — iA) + 2k,

rie A Mmoxer OuiTh KOM!IJEKCHOH Beanuuiof, a k—uenoe
yucao uau 0.

O KBaJApaTHOM KOpHE H3 KOMIJIEKCHOH BEJHYHHbI CM. 58, a
o Jorapupme cm. 604. Buipaxenus 507.13a u 507.136 TOXIECTBEHHBI
M3 Hux caepyer Bu6paTh TO, B KOTOPOM HE€ MNPOHCXOAHT NOTEpPH
TOYHOCTH MPH BbLIYHTAHHH.

e 2x . p+gq
Arccos(x+zy)_:{:(arccosp——~+q—f—2kn i Arch=——= )

Arccos (x —iy) == (arccosb—%—]—%ﬂ -+ I Arch &'gﬂ) ,
rie y M0OJAOXKHTENbHO. 3aech Oepercs fONOKHTENbHOE 3Ha-
YyeHue Arch%ﬂ. 3uauenus p u ¢ cm, 807.11 u 507,12,



512.5)

507.22a.

507.226.

507.30.

507.31.

507.32.
508.

NPOH3BOJHKE 105
HUHaue:
Arccos A=Tiln(A+ V A*—1) 4 2n
UK

Arccos A=+ iln(A— I/A’—- 1) 4+ 2&n,

rae A moxer ObiTb KOMMACKCHOH senndyHHO#i. CM. mpumedanue
kK 507.13.

Arctg (x+£y)=-—é— [(Qk-}-l)n—-arctg l—j—y-——arctg 1—;'—-[’] +
—l—i-ln (1+y)*++*

(I—y24+2°
HNuaue:

(l+yl’+x
—yy+t’
2x
rae k-—uenoe YHCAO MM HY/b; arctgm oepercs

Arctg (x4 ty)--—-—arctg —7—y,+kn-|-

B KBAaApaHTe, ONpeje/sieMOM 3HAKaMH 4YHCJHTENS W 3HaAMeHa-
Teas (a He B CMbIC/Ie T/IaBHOTO 3HAYEHH).

Arctg(x-{-iy):%— :+y —{— 2km. [Cum. 604.]

Ins Manuix 3HaYyeHHH arccos x,

arccos x = [2 (1—-x)+—é-(1_x)=+
—|—445( x)* + ;—5(1—x)‘—|—...]lf’.

[TocaexHuM 4JjeHOM MOKHO NpakTHYeCcKH npeHebpeuyb. Yuciex-
HOe 3HaueHHE KBAJAPaTHOro KOPHA MCXKHO O6paTb U3 noOAPOGHHIX
TabauL KBaJpPaTHLIX KOpHe# (cMm., Hanpumep, [18]).

OOpaTHbie TpUroHOMeTpHYecKHe (pyHKIUH - [Ipon3BONHbIE

512.].

512.2.

512.3.

512.4,

512.5.

-_ rcsini“—l——

I Y s

dx ¢ a _V-az_...xz *

P

dxarcg T I

d I t _.::‘_.

E—a ch az_l_le

d X X v
75 arcsec E_x]/x — [O<arcsec?< —2—] .
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512.6.

512.7,

512.8,

OBPATHHIE TPHFOROMETPHYECKME OYHKIIHH [612.8

X —Q n p 4
'd—x arcsec -E; = m___—_a" [-Q- < arcsec *&- <L 31:_ .
x a n X i
— r — T e g o s —— —— — .
75 areese — Y [ 5 < arccsc = < O-
d x —a x )
'a—;c arccsc 'E = x_——_V-xz—az [0 <Z arccse 'E' < '§-‘ .

(a > 0 Bcroay, kKpome 512.3 u 512.4.)

OGpaTsble TPHroEOmeTpugeckue ¢Gyskuun — UaTerpann (@ > 0)

515.

516.

617.1.

517.2.

517.3.

517.4.

517.5.

517.6.

517.9.

518.1.

X . X T
S arcsin - dx = x arcsin = -J- Va®—x2,

. x\? .o x\?2 - X
S (arcsm E) dx = x(arcsm -a-) ——2x+2]/a’ —x* arcsin— .

2

Sxarcsinidx= (-’g———%) arcsm——+ V a® — x2,

x* arcsin— x—-—g—arcsm——-;-g(x +2a*) Y a* —x?

-I—gl-g(%’ +3xa®) V a* — x*.
5
x* arcsm —dx= %—- arcsin g—-.]_

x x4 3at . X
S arcsin = dx = (T_E‘f) arcsin — -+

-[—715 (3x*+ 4x%* 4 8a*) Y a® —y

x° ba®

5 o X I el
S X" arcsin — dx = ( : % ) arcsin +

+ E‘Eﬁ (8x* 4 10x%a* + 15xa*) V a® — x2,

7

S x® arcsin ax- dx = —7— arcsin = =+ 245 (5x° 4 6x*a* -
+ 8x*a* 4+ 16a%)V a* —x°.

S x™ arcsin =dx = X" arcsin X —— ! S — [n 1
a Py a TRE) Va—g 1
[Cy. 321—327.]

1 X X 1« 1.3 «*
S?arcs‘“?d""‘ aTiE3 T Togss s+

1.3.5
_}24677;-’-‘“[’5 <a’].
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518.2, S—I,-arcsinf—dx-———-—l- arcsin f-——l—ln at+Va—x .
X a x a a X
1 . X 1 . X V a?—x2
518.3. Sx—,arcsmg dx = — 5 arcsin P imatan > et
1 . x Va=¢&
518.4, S — arcsin — dx = 53 ATCSIN — e — —
_ L |et V-ml
6a® X .
1 . X 1 . X
518.9. S—J-c—,;- arcsm-;dx——-—m_——_T)—-f,T:—,arcsmF+
dx
+-L Ln_l e n1] [Cn. 341—346]
520, S arccos % dx = x arccos %-— Va*—i2.
] 2 U —
521, S (arccos %) dx=x (arccos -z—-) —2x——2]/a’—-x’ arccos—x& .
2 2
522.1, Sx arccos% dx = (%-—-%) arccos -——-Va

522.3. x* arccos sz' dx =

3
522.2. S x* arccos g— dx = 3- arccos ——3 (x 422"V a* — &2,

= (:’é:. 3;; ) arccos I (2x' +3xa*) VY a* — xt,

522.4. S x* arccos ‘f? dx =

X X 1 4 2,2 a T 3
x® 5a®
6 96

—-—8-8- (8x° + 10x‘az+ 15xa*)V a*— i3,

522.5. Sx‘ arccos —'2- dx = ( ) arccos —_

X x? X
522.6. S x%arccos - dx = = arccos rinm

7
-—-%5 (5x° 4-6x%a* 4 8x%a*4- 16a%) V a* — x*,
n x o xtH X 1 £ +dx
522.9. S x" arccos — dx = T arecos - + - ) Va0

[ns=—1]. [Cm. 321—327.]
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523.1.

523.2.

523.3.

523.4.

523.9.

525,

525.1.

525.2,

525.3.

525.4.

525.5.

525.6.

525.9.

OBPATHHE TPHTOHOMETPHYECKHE ®YHKIIHH [523.1
1 x 1 % 1.3 x*
7 arceos 3 dx= T In || — G — g Sr— g T —

1.3.5 &7
“FierTa o <4l

P )
S'l? arccos — dx=—-—-l~arCC05—x-+'L lnla+ Vo .
X a X a a X
1 ]fa*
S 5 arccos — dx=—-§,arccos _20};_
]/ "t o2
5-arccos-— dx==—-3—l—.arccos + é;,x:x +
atV at—x?
-+ ﬁa’ In|2T = .

| X 1 x
—= arccos — dx = ————- = —
S P - A=) arccos —

1 dx
n—len—n Vg [n=~1]. [Cm, 341—346.]

S arctg —‘;;- dx = x arctg %—- —g— In (a® 4 x*).

ax

Sxarctg dx~—- 5 (x*+4 a® )arctg———-~2— .

3 2
Sx’ arctg% d.:c=i3 arctgm—-ix——{-—ln(a + x?).
Sx arctg = dx = ('c — a') arct ___a_x’ a'x
g =7 S T aE
4 X . x° axs 2 2
Sx arctg;—dx-as—arctg 20 —I— T 10 ln(a -+ x%).
s X 1, 4 o _ax® | a¥x _ ax
X arctg-d—dx=g(x +a )arctg —35 + TR

ax® ax“ a’x?

7
Sx“ arctg% dxz—‘f‘;-arctg — 75t 58 i+
-I"-ln( X%

n n41 +14
Sx arctg %dx—- x—l-l arctg n-l-l Sxa,+xxz [n5£4—1].
[Cum, 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.
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1 3 x® x?
S-; arctg -‘g-dx-_.- %ﬂsfa’+5=a‘—7’a7 + ... [x*<a?],
n a at a® a’ x
=_§'ln | x|+ I_32x’+5’x’_7’x7+ cee [‘&" = 1] )

LA a at as a’ X
=77 In]x+ }_—33x’+5’x5_72x7+ e [—E<_1] *

2 2
S—E—,arctg-g— dxz—%-arctg%-—g%lnﬁ_:;_x,
1 X 1 1 1 X 1
S;&amgg dx=— (-;z—l—a—,:) arctg ——5—.
| X B 1 X 1 1 a® 4 x*
S?amtggdxm_gx_’arag?_ﬁax’-k 6a* In x2 °

1 X 1 /1 1 X 1 1
X arctg a dx = 4 (-&3#?) arctg a” 12t + 4a3x *

1 X 1 X a dx
Sx_" arctgz ax=— (n—1) x"~1? arcth"l-n—l S "N+ x7)

[n5=1). [Cm. 131—135.]

S arcctg% dx = x arcctg —;f- - -g— In(a® 4 x*).
S x arcctg 3;— dx = —é—-(x’ -+ a®) arcctg % -+ %‘ .

U _x x , ax* a 2 o
x* arcetg = dx = 3 arcctgz-i-—ﬁ-—-g In(a® + x%),

’ £gr=L(xt—qt X, o ax
x* arcctg - dx--—;i—(x — a") arcctg p -4~ 5 T

5

. X , X x , ax* ax  a 2 2
X arcctg;dx—-—t.)—arcctg—a—+ 20—-W-|-101n(a + x%).

5 x 1. 4 o x , ax®  a'x*  oa’x
xarectg —dx == (¥ +a)arcctga—|—30 18+ 5

8 x X x , ax® a’x*
X" arcctg — dx = = arectg —+ 5 — 5+
a’x* a’
T @),

ik X +1dyx

S x" arcclg Xde=2 arcctg — - 2 an [7ns£—1]
a n+1 a 'n+4+1) a®+x* ’ :
[Cm. 121—128.]




110 OBPATHHIE TPMIOHOMETPHYECKHE ®YHKIIHH [529.1

1 X P14 X x* x
529.1, S?al:CCth dx=-§—lll lxl_"a' +§:ga' 58al +7sa'r
<,
a a® a® Y

a a8 5 a'!
=3'Illl‘llxl'—?+33x. 53x5+72x *e »

[5<—1]:

529.2a S l‘ atccl:g adx = -—--:1%- al'cctg + 1 1 a jx’

1 e X . 1 X 1 1 x
529.3. ';5 arc\.tg ? dx =— —-2:\:? arcctg E -I- m + ﬁ al'Ctg ""&' o
1 X _ 1 X 1 1 a® 4 x*
529.4. S aarcctg —dx=—arcclg =+ T In ot
529.5 iarcctg—x— dx—_-—-—l——arcctg—i—}-——l-——-
e x5 a 4x3 a 12ax®
1 X

529.9, S arcctg Zdx= - arcctg _:li _

l)x"

n_lS s =11, [Cu. 181—135.]

631, Sarcsec—:e dx = x arcsec %—alnlx-l—]/x'—a’l
X n
[0 <aresee — << —2-] ,
= xarcsec %+ aln| x4V x* —a?|

[—g- < arcsec% << ﬂ] .

2
631.1. S X arcsec% dx =3:2~ arcsec —E—% V x*—a?
X n
[0 << arcsec — << —2-] ,
2

—-—§ arcsec -+ V¥—=a
X
[—§-<arcsec E<ﬂ].



632 3)

531.2,

631.9.

632.1.

532.2.

532.3.
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xl

3
_%sz —-a’-—-—%a- In| x4} x*—a? I
[0<arcsec—§ <—g—] ’

s ad x
X" arcsec — dx = = arcsec -

s —_— s P
=%&ICSQC _‘3_+%§Vx’—-a'+%— In lx—I-Vx’——asl

fig A X
[5_ <Z arcsec E{'< :rt] .

n xd_n+l r ecx__ a x"dx
Sx al'CSEC'-E x—n+laCS rl nIl Vm
[0<arcsec —g-<-g—] , [ns£—1],
L1 x a x"dx n X
=T AT T ) Ve [_2"<ar°sec"ﬂ'<ﬂ]’
[n=—1].
1 X n a a? 1.3a*
5—; arcsec—a—dx=-§-lfl|xl+ s To3aetagssaT

1.3.5a” X %
+m+-o. [0<HICSECE<‘Q"].

1 x 1 x , Vi—a
j‘? arcsec a adx = — ';-aI'CSEC ] + T ax
[0 <Z arcsec -;-C- < —g—] ,
1 X 2—qa?
= — — ArCSeC ——"Q__a"
X a ax

n x
[—2— <arcsec — << n] .

1 X
S — arcsec — dx =
X a

1 X V x*—a® |, 1 a
= -—@ arcsec -a- + W+ Z—Ez arccos ,“E ,
[0 <Z arcsec % < -’—2‘—] ’
V x*—a? 1 a
—_— ot arcsec — —--—-——-——4ax3 -——4—2 arccos —x—

[% < arcsec —z— <n] .



112 OBPATHHE TPHTFOHOMETPHYECKHE O®YHKIIHH [532.4

1 2x 4 at
532.4. S —, arcsec — dx =135 arcsec ( e & +a) V=

[0 <L arcsec _x_ < -g—] ,
_ 1 x (2«2 -l—a’) Vx o
=T A T e 9a x*

X
532.9 1 arcsec = dx =
o x" a
dx

1 X e
=—G=hHF arcsec "a"+n—1 jx“ Vo

[0 <L arcsec -g— < %—] [ns1],

1 X a dx
— G arcsec ——-— jhx“ Va0
[%— < arcsec l:- <:ﬂ:] , [n=+1].
B dopmyaax 531-=-532.9, x> a2
534. Sarccsc%dx=xarccsc %—kaln[x—l— Vx’—a’[,
. x ]
[0 <Z arcesc = < < |

= X arccsc ;:--—-a In|x+V x*—a’|

n x i
[_T << arccsc - <0“ .

2 ———
534.1. Sxarccsc -E—dxz% arccsc -;f:g+—g—]/'x=—1:z2

X n
[0 <Z arccsc ~ << —§-] ,

x? X a 3 3
= & arccs¢ —— —_—
2 a 2 Vx a

[—-%— < arccsc% <0] .
534.2. S x* arcesc % dx =
=x—;arccsc%+%—]/?-—_a_’—!—gg- In|x+V *—a?|
[0 < arccsce -g- < —g_] ,
-——% arccsc —2—%— ]/x—’——-"?—%f In|x+ Vxi—a?|

[——-% <Z arcese —z— <O] .
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x x"+1 X a x" dx
634.9. j x" arccsc —dx= o] areesc -a-+ | Ve
[O <3TCCSC‘:;' <_g']1 [n#— 1]!
X1 a csci—— a x®dx
n-+1 re a n+l)yeE—a

[—% << arcesc g—- <0] , [n#=—1].

535.1. S —}? arccsc f dx =

1.3 o8, 135 a
""‘( +233x’+2455x'+24677x’+ )

by L1
[-—-—é- < drcese x < -:—2-] ‘

2__ 2
636.2. i, arcese — dx = — L arcesC ——— X 9
X a X a ax
ese X o 2
[O<an,csc 7 < 2],

V'xz_az

ax

n . X
[———2— <Z arcesc — <0] .

1 X
— — arccsc —
-— ~ -

535.3. S l,— arcesc = dx =
X a

_ 1 X V ¥ —a? 1 " ‘ a
= —2-}*3— arCCSC“—T—"4 3 aICCOS <
[0 <Z arccse —':— < —:—;] ,
1 V E—a? . a
== — g,z arcesc — —{- Py —}—4 5 arccos { ':?,
[—%— <Z arcesc %<0] .
2
535.4. S.}—-{, arcesc — 2 dx = — 31— arcese — x (Qx + @2+ a) ]/x
[0 <Z arcesce —a- < —g—] ,
] X Ox2 a2 —_—
=3 arccsc = - (—-_—Qaj;s ) sz— al

[——g—<arccsc—2<0].



114 OBPATHHIE TPUTOHOMETPUYECKHE ®OYHKUHH [635.9

1 x
535.9. S s arcese — dx =
1 x

= arccsc >4 —2 j‘ &
(n—1)x a  n—l1 )Y 24t
[—-g- << arcesc —2— <:0] , [n#1],

a _dx
A =

[0 < arccsc—:— < '%’] , [ns=1].

X
p— (n—_:-i——)xn_l arccsc ‘E'—'—

B dopmyaax 534—535.9 x> at,




550.

560.1.

550.2.

561,

552.1.

5562.2,
552.3.

552. 4.

552.5.

552.6.

6563.

Iv.

MOKA3ATEJIbHBIE ®YHKUUH

e =1+11+2!+3l+ i T+ ' ool.
a* =exna —
_1+xllnla+(xlnﬂ) a4 +(x]na) deun. [x*<<o0].

XX _x 8
e=% =1 “-;-2! 31"‘41 ee. X< o0l

x __By* B,x“ B4x"

ef—1 _+ 1-" ar T t-
[x <43‘|:’; cMm. 45].
2 4 8 5 3 8
esmu=1+u+%l._3:l __511! b: + 7’ + [ << ovl.
ecosu____,_e[ 21""4:1 3:;]1 + . J [ui<Zoo].
Qu* | 37 *
etg““""‘”"‘zt"‘s:"‘:l"‘;'*' [“z<n7]'
2u® | Sut
eareshvn — | | o _!_2!_!. I:l +4ul +. [u* << 1].
earctgu_]__‘_a_}__i_f‘:_?ri*_l_ - +. [u8<1].
O6wuli ynen 9TOrO psima u =a:;;" , rae
e,.,=a,—nn—)a,_,.
_x3+e =2x3+e_33x2+...=
Vi

= — —2- +T ["2" + e=MR | o—2PWRT L p-3RT 4 ] .
Bropo#t paa MOXeT cCXopuTbcs ObICTpee nepsoro,

lim x"e~* =0 paas moGoro 7,
X =0
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lMokasateabubie pyHkuny — [Ipoussonuble

563. ‘}E: e*. b563.1. de“ =ae’”, b563.2. —-—--—a”ln a.
563.3. ddx =ca’*Ina. 563.4, "d%':: a’ (In a) Iry' ,

rie @— KOHCTaHTa.
563.5. 2 — ywr=r 2w (Inn)
563.6. 2Z— yo= 4 o (Inx) 2L
563.7. S5 —x*(14Inx).

lokasaTteabubie (pyakuuu — UHTerpasns

565.  {erax=e", 565.1. { e dx=Z e

X

565.2. Se“" dx=—e=*, 565.3. \ a*dx =,

ina
566. Sf(e"")dx=%.gf—(%iz-,

rae z=e%*, 3amerum, 4TO
axz e.t'll'ld U acx=eCX1na.

567.1  ( xe®* dx= e [-"-—i] .
567.2. Sx’e” dx = e** [g-—-?f—c—l——?—].

75, [ sterdem e [F 36 6],

567.8. Sx"e“" dx:xne —-—-Z;Sx”“e‘” dx.

567.9. S x"e®* dx = e** [’f;—”xn_l I (el ) Eig

e 1 R (1 [n= 0].
568.1. Seaxd"‘=

X
a’x® ax"

=l"lx|+1! +2 21'}‘3—3! Rl

+ 0. [¥<ool.



576.2]

568.11,

568.2,

568.3.

568.8.

568.9.

569.

569. l .

570.

570.1.

576.1.

575.2,

575.3.

575.9,

576.1.

576.2,

S e?*sin"xdx =

HHTETPAJIH 117

c*dx
HOns S-—x—— CIEAYET 3aMeTHTb, YTO ¢* = exIn¢,

ax ax ax

J* x*dx”"“ngF“Se =t [Cv. 568.1.]
eax dx P ad ae®* a e dx

S B T T T T3 )T [Cm. 568.1.]
e dx ed* a e%% dy

S x"_"’:'—(n-—l)x”"_l_n—-lg -1 [n>]].
eaxdx . eax aeax

S xﬂ""= (n——l)x”"_(n—l) (n__2) x"—’_ PR

at—12 gdx am=1 e *dx
'—(n—l)lx+(n—l)! X
[2>>1].  [Cm. 568.1.]

dx £ e*
mx—x In(14+e )_1"1-{-3"'
dx __ x 1 px
SW—?——ElMa-I—be l,
(xe"dx e
o 422 14x°
xeaxdx eax

(T+ax)? a*(l +ax) *

. e9x .
S e sinxdx = a1 (@ sin x — cos x),
€% sin® xdx = —F_ asinzx——-Qsinxcosx—l-—Q—
a*+4 a)*

S e?* sin* xdx =

=a’+9

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

a*+41

w(a sin x—ncos x) 4

-+ n{n—1) e®*sin""? x dx,

e?* .
S e?* cos xdx:&?-f-_f (@ cos x -}~ sin x).

ax

e 2 Y o 2
a4 (a cos x—}-zsmxcosx-l——g),

S e?* coslxdx =
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576.3.

576.9.

b77.1.

677.2,

S’ea
S‘ea

J
J

*cos"x dx =

*cosnx dx =

NMOKASATEJBHHE QYHKLMH [576.3

ax
* cos®x dx=a-f-:’_-§ [a cos® x-} 3 sin x cos® x4
+6(a cosx-i-sinx)]
a1 ’
e%* cos"~1 x

o (@ cos x- nsinx) -

+ ”ai’_‘;l:’ e’* cos"~* xdx,

ax

*sinnx dx = ——s (@ sin Ax— 1 cos nx)
a?-n? ’

ax

az+nz

(a cos nx -} n sin nx).




b85.

586.

590.

591,
592,

V.

UHTEIPAJIbl BEPOSTHOCTH

x
1 X
Unterpan BepOssTHOCTH e~V —erf — =
P P 5 V2
-

Van
[cm. 590]
2\'h x b X 2
=x(?) [1"“2-1:3+2=.215""2=-317+'“_] [x*<Zoo].

Jins 6oabluux 3HayeHHMH X MOXHO NOJb30BATHCH CJEHYIOLLUM

ACHUMNTOTHYECKHM pPAAOMS
X

1

—— \e-Pldt~
V 2x
-X
2 \'fa g~*[2 1,13 1.3.5, 1.3.5.7
-\..-l—('Tt') x [l""""’g"“ x‘"'" xg + xa """'ooo].

Ouinbka OKaXeTcs MEHbILEe nocJeINHero B3fTOr0 4JeHa,

Muorna MHTErpasoM BepOSITHOCTH Ha3unBAOT (PYHKUUIO
X

erfx:% e_tzdt=
2% ° x2 xt x®
=ﬁ[‘“ﬁ'§+m"w+'--] [¥* < co].
o %2 I 1.3 1.3.5
erfxml-—-—-x R [l*gxg +22x¢_ 036 + ---]-

HOpyroft Bua TOro xe psna:

e=*? 21 4) 61!
EﬁxMI“m [1 - 1 l(2x)‘+ 21 (2x)‘—31 (Qx)o‘l‘ . .] .
OuwinbKa OKa3HBAGTCH MEHDLLIE NOCJSIHEro B3SiTOI'0 4JIeHA,
TaGanunl sHayeHHH HHTErpana BepoOATHOCTH cM. [196}].




600.

601.

601.01.

601.1.

601.2,

601.3.

601.4.

601.41.

601.5.

VI

JOTAPUOMHUYECKUE SHYHKLIUU

B 3THx aare6pauuyeckuX BbipaxkeHHAX In o603Hauyaer HaTypalib-
Hui, uan Henepos, Jdorapudm, a Ig — pecaTHuHBi JorapHudM.

Ina=2,3026 1g a. 600.1. lga=0,43429 Ina.

(40 =2—F+5—F+5—...  [—1<xz<1]

[Ipu x=1 oTcioga nonyuyaetrcss U3BECTHuLIH psaAn:

1 1 1 1
ln2=1———§-—l—-‘.§--—-—4——|—*5—-—-...

[—1<x<1].
14+x\ X  x X
‘"(1—x)"2[x+“§+5+7+ ’
=2 Arthx [x*<<1]. [Cm. 708.]
X+ 1 1,1, 1 1
n (1) =2 [s+ataetapt ]
=2 Arcth x [x*>1]. [Cm. 709.]
In x-{;l =
1 1 1
=2 [2x—|—1+3(2x+1)3+5(2x—|—1)5+"'
[(2x+1)* >1].
a at a’
In(x+a)=Ilnx+2 [pra+3(2x+a), +5(2x+a)s+...J
[a* << (2x+a)?).
lnx= (e—1)— ES I G=lf Gl

[0 <<x<<2].



602.6)

601.6.

' 601,7,

602.1.

602.2,

602.3.

602.4.,

602.5.

602.6.

PAILI 121
lnx=x-;1+(x2—le)’_|_(x;’l)'+“. [x> %]
lnx=2[i::+§?x£):),—|—5(x_i_l)ls),—l-...] [x >0].
ln(%-{- §?>=
== 213288"‘21435 f 214365722 + - [x*<d’],

__l_+1a 130“_1_1&5:1__ X
22x 24¢4x‘l 12.4.6.6 x° ’

—_— 1.3 a 1-:3.5 g4t x
_ﬂll I 22x"’ +244__m}7+“'|:_<""1]»

= Arsh — = Afcsch =, [Cm. 706.]

ln(]/——}-}—-——)—--——ln(—-+ Y E+1).

Pan u3 602.1 ymuHoxuTh Ha — I.

. 2x 1.3 a* 1.3:5 at x
= —In? +2 2x= +2 Tdx Toa66x T [“a‘>1] ’

_*._1.1( ]/___-1) [Cu. 602.3 u 707.]
ln( -+ ]/—

= 23,\,"{"245325"_'m_7?“ [x*>a"],
=2 s — b g [‘2’>1] ,
Z“I"IQE 212;‘-"'"2 4345_2};_2(%52 '“[“.g<‘“1] '
= Arcsch E:Arsh; : [Cm. 602.1 u 711.]

ln(]/-?; —I—l—%):—ln(%

Pan u3 602.5 ymHOXHTb Ha — I,

L)
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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 OYHKIIHH [602.7

( 2a+ ]/_“l)

| 1.3 A 1.3.5 «* a
=S 22a= T 044a 54668 ,

(V5

2a 3 x* 1.3.5 x a
—In +2 2a’+2 s toresat [?>1] '
lnls'inxl=ln]x]—-f’-—£-—---——— BB
6 180 2835 v n (2n)!
[x’<uz].
(Unterpupya 415.04. Cum. 490.1 u 45.)
In|sinx|=—1n2—cos 2x—c°‘c’24x—c°f36x-— coe
Incosx —..._x__,;._,{‘_._x_‘.__l.‘?ia__ _235—1(2m_1)3nx:u
2 127 45 2520 *°° n (2n)! a

[x’<7—;:] . (Wuarerpupys 415.03. Cu., 480.1 u 45.)

In|cos x| =—1n2 --cos 2x——°0324x -4 o3 ﬁx— cee

[0<x* <], ].

In cos x =

.....___12_ [Sm x+sln2x+sin‘x+sin L. ] [x,<%sJ .

Inftgx|=ln| x| +%+ 52 + sos ' + v

23" (22”—1__1) anzn s uz
e 2 @) +... [x <'Z'J.

[Cu. 415.06, 432,10 u 45.]
In(x 4iy) =Inr+i (0 +2xk), rae r=V x* 4y, cosb=x/r,

sin 0= y[r, k—uenoe uucno umm 0, r—rmnONOKUTENHO,
i=Y—1.
X4 iy=ret 6+ [§ B panuanax]. [Cm. 604.]
In(—1)=In14@2k41)ni=2k+1)ni, [Cu. 409.08.]
limxinx=0, [Cm. 72.]

x>0
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Jlorapndmnyeckue ¢ynxuun — UaTerpanst
3neck BCIOAY X H @ TMOJNOXKHUTENbHB (€C/H HeT 0co6ofi OroBOpKH),

610. Slnxdx—_- x1ln x—x,

610.01, S In (ax)dx = x In (ax)—x.

610.1, lenx dx=£lnx-—i§-.

610.2, Sx lnxdx-—lnx—‘:: .

610.3. Sx' lnxd.x:--=f{i-]nx—;i:3

610.9. S xP In (ax) dx = Ef-}; In (ax)—-é—:_% [p=—11.
611.1, S'ix-’fdx= nsy

sirat, [0 ae= L lingan),

612, (SFax=—T0—0 . ens. (Mg _lx L
6119, [Blax— RCN o L

612, S(ln x)*dx=x(Inx)*—2x Inx + 2x.

612.1, Sx(ln x)? dx=’-§- (In x)’—‘%j In x+€- .

612.2, Sx’ (In x)? dx=§(ln x)’—-g-’g‘:ln x+22£; .

2 P+l OxP+1
612.9, Sx*"(lnx) dx == _I_l(ln x)?— +l)=1 x—|—(~p—:—_T)T[pqe__11,

(In x)? dx __(Inx)®

613.1.

3
813.2. (]nx): dx =_(In x)*___?]nx__% .
x x X x
(Inx)*dx _ (Inx)* Inx |
613.3. S D R T T Ry v ol



124 JNOTAPHOMHYECKHE ®YHKLHH [613.9

(Inx)*de _  (Inx)*  2lnx 2
613.9. S‘—T—- (p—l)xP“‘ (p__l)zxp—l _—(p—l)’x*""‘
[p#1l.
614. S (In x)* dx = x (In x)* — 3x (In x)* + 6x In x —6x.
615. S(lnx)qu=x(1nx)9—qg(lnx)q’"dx [g#—1].
(Inx)? dx __ (Inx)?+! L
616.1. | =20 lg==—11.
P q =xP+1(]nx)9_ q P g-1
616.2. Sx (nx)? dx =2 E L Sx (In x)7-* dx
[p, g+=—1l.
(Inx)?dx _ —(Inx)? q (Inx)?-1'dx
616.3. xP _(p—l) xp—l+ _ 72 [P: _"q#:]l-
617. 2 —tn|lnx|+lnx+ G4 O
l 2 3
617.1. xl::; =ln|1nx|—|—21nx—|—(22.glx) +(23].naf) 4+ ..
617.2.  (E%—in|lnx|+3lnx+ @R Gln0t,
617.9. g%’f=ln|lnx|+(p+l)lnx+
(p+1)*(Inx)* | (p+1)*(In x)*
+ 2.21 + 33 k.
[=Seij-g—, rae y=(p+1)Inx; cwm, 568.1].
618.1. (2 —lnjlnx|.
618.2, x—z%:—;=In]lnx]—lnx-|—(l;.;!)z——(gf;!)s—l—...

618.3. S% =In|lnx|—2Inx+ (22]?2??'——(2;{13’;)3-{— cos

618.9, S——-dx—-=lnllnxl——(p—l)lnx+(p_l)’“nx)’_

xPIn x 2.91
(p—1)* (Inx)’
— 3.3] +...
dx —1
619.1. Sx(ln x)qz(qé—l}(ln x)?-1? [g#1].
xPdx —xP+1 p+1 xPdx
6192 Voaw = G=n o T q—:S(lnx)q-l lg=11.
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dx . —1 __p—1 dx
619.3. S xP(Inx)? = xP-'(g—1)(Inx)?-? g—1 ) xP (In x)?-!
[g1].
620. Sln(a—l—bx)dx=a+bxln(a+bx)—x.
620.1, Sxln(a:+b,wc)4:i.x:—-bx;b2 ln(a—|—bx)~|—
621.1. S‘In(a-};bx)dx:
b2ix? | b b
=(na)lnx4 2 ZE 2E ot [b°x* < o],
_(Inbx)* a at at s 2 2
=" _(;_.t+2’b2x’ o + A (%" > a’].

1 bx) d b 1 b
621.2. Sn(a+x2x) x =-51nx——(-)—c——|-z)ln(a—l—bx).
In(@a+4bx)dx _ In (a4 bx) b dx
621.9. 5 xP "‘“(p—nxﬂ—‘*‘s(p—l)(a+bx)»f’“
[p # 1]. [Cm. 101—105.]
Inxdx (ln x) In (a 4- bx) In (a + bx) dx
622. = . X H [Cu. 621.1.]

623. S In(x*+ a*) dx = x In (x* 4+ a*)—2x -+ 2a arctg g- .
623.1.  (xln(x+a)dr=7 [(+a)In(*+a)—x] .

623.2. Sx’ In (¢ + a®) dx =

== % [x’ In (x®+ a’)—% x® - 2xa®—2a® arctg —;5] .

623.3. S x*In(x* +a*)dx=
N 4_a4)1n(x2_l_a2)___£+x2a2:| .

623.4. S x*In(x* -{—a)dxhs[x In (x*+a*)— -—x+

+3 x’a®—2xa* 4 2a° arctg ]
623.5. S x*In(x*4a*)d

I_"__|

(& +a') In (' + a) — 5 + 57— et
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623.6.

623.7.

624,

624.1.

624.2,

624.3.

624.4.

624.5.

624.6.

624.7.

NOTAPHUOMHYECKHE ©YHKUHUH [623.6

Sx In(x*4-a')dx= [x In(x*+a*)— —x s
+ —5-x‘a’ ——%x’a“ + 2xa®—2a” arctg %] .

Sx’ln (' +a%) dx =5 [(x’—-a‘) In (x ’—l—a’)——

xa’

‘—I—x'a"].

Sln|x’—a’|dx=x1n|x’——a’ |—-2x—|—alnlii: ‘

Sx In | x*—a?| dx=% [(x*—a®) In| x*—a®|—x7]

Sx’ln[x’-—-a’|dx=-;— [x’ln]x’—a’l—% x*—
x+a
—2xa*+a’ln T ]

Sx‘ In|x*—a®|dx=

— -‘-11- [(x“—a‘) In|x*—a? I—-J-g —-x’a’} .

Sx‘ln|x’——a’|dx=—;- [x‘ln[x’—-azl———g-x‘——
2 3 3 . 5 d
— *'a —2xa*+4-a® In g ]

Sx‘ In|x*—a?| dx::% [(x"—a‘) In| x*—a*|—

Sx‘lnlx’—a’]dx=711-[x’ln}x’—a’l—-—?—x'—-—
2 5,22 a4 6 11, | %12
—gXa —gxa—2xa +a lnlx_a ]

Sx"'ln]x’—-a’]dx:—é [(x’—a‘) In|x*—a'|—

DTH e BLIPaMEHHs MOryT NPHUMEHSTbCA K HHTerpaJjaM Thna
SxF In (a*—x?) dx.



626.9] UHTETPAJIS! 127
Uuterpaaun, cozepxaumue r=(x'4a’)h

3necs sciony r > 0.

625. {In(x+rdc=xln(x+r—r. [Cu. 730.]
625.1. len(x-{—r)dx:(%-k-‘;;)1n(x+r)—-%r. [Cm. 730.1.]

625.2. [ 'ln(e+r) dx=%ln(x+n—5+%.  [Cn. 730.2]

x‘

3at ¥ 3
625.3. Sx' In(x+r)dx= (?—é)ln(x—l—r)—’;—g—l-ﬁa’xr.
[Cm. 730.3.]
$ § 2 s 4
625.4. Sx‘ ln(x+r)dx=%ln(x+r)—;—5+r5a r'—a—sr-.
[Cm. 730.4.]

P+1 1 P+1g
625.9. Sxf’ln(x—{—r) dx=§q_——iln(x—l—r)—p+lsx . ad
[p#=—1]. [Cm. 201,01—207.01 u 730.9,]

1 X x?

x 1 X 1-3 % 1-3.5 x7 . .
2-3-3a'""2.4.5.'5"as“g_—.4.6.7.7;7+--- [x*<<a™].

a
1 2x¢\? l1a2  1:3a* 1.3.5 a®
=3 (nF) —zS+rpa—great - We>1l

2x 1a* 1.3 a* , 1.3.5 a*
7)) tEe—rnEtarea—

a
[x/]a <<—1]. [Cm. 731.1.]

a-+tr
X

626.2. S'“ (x+r) g, et 1

y T r = (x* 4 a®)'h,
[Cm. 731.2,]

6268, (“EFax—_REED_ L (o, 7313

2x? 2a%x °
In(x+7r) In (x4 1 d
626.9. S 172 dxz-—.(p—-l)x;ll_l—p—l xp—xlr [p # 1].

[Cm, 221.01—226.01 u 731.9.]
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627.

627.1.

627.2.

627.3.

627.4.

627.9,

628' l .

628.2.

628.3.

628.9,

630.1.

JOTAPHOMHUYECKHE OYHKIHH [627

Unrterpanuw, comepxamue s=(x'—a*)"

3nech Bcroay s > 0.
S In(x4s)dx=xIn(x+4s)—s. [Cm. 732.]

len(x+s)dxﬂ(—;';—~)ln(x+s) . [Cw. 732.1.]

Sx In (x4 ) dx =% In(x 4+ ) =5 —%. [Cu. 732.2.]
Sx’ln(x—{—s) dx = (%—4—5—3-) In (x4 s)—
—--1’%5—% atxs. [Cm. 782.3.]
Sx‘ln(x—|—s)dx=f;-ln(x—{—s)—-%——%a’s'—%‘—s,
[Cm. 732.4.]
Sxﬁln(x—l—s)dx—- ln(x+s) _LISxP:ldx [p#+=—1].

[Cm. 261.01—267.01 n 732.9.]

fLin(5+ Y/ o) aem 3 () e hde 128 +

1-3-5 a°
+57 5 G,z,—[— [x[a >1]. [Cm. 783.1.]
In (x +5) __ In(x+ys) 1 x
S o dx=— ——— +— arcsec, al
[0 << arcsec|x[a| << m/2]. [Cm. 733.2.)
S‘" IMEESs) ge— 10t Qaix. (Cv. 733.3.]
In (x+5s) In (x4 s) dx
S xP dx __(,cv——l)xlfJ ‘+ Sxf’"s [p#”'
[CM. 281.01—284.01 H 733.9.]
i x® x5
Slnsm xdx=xln X—X— 13506
x? 22?3—! anzﬂ-l-l
19845 T Ta@n+n)y e [0 <x<al.

[Cu. 45.] [Murerpupys 603.1.]
sin2x sin4x  sin 6x
2 9.2¢ 2.3
[0 <<x <], [WUurerpupys 603.2.]

=—xin2 —
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20X X 1%
630.2, Sln COS X dX = — & — i — 3= 5oeas— - -

2=u_1(22n_l)3n 2n 2
— e X e <4, [Cu. 45.]

[UuTerpupys 608.3.]
= —xln 2 sin22x_si2n.3:c+si2n'§:__ . o
[x* << n®[4]. [Wnrerpupys 603.4.]

8
630.3. Slntgxdx=xlnx——x—|~ %—]—%:—)—l—

sz? an (22,?-1—'1) Bn 241
‘s T wEaE F T

[0<<x<<m[2]. [Cwm. 46.] [Wuterpupys 603.6.]

631.1. Ssinlnxdx=%xsinlnx—-;—xcoslnx.
631.2. Scoslnxdx=%xsinlnx+1§xcoslnx.
ax 1 ax 1 e%*
632. | elnxdr=_e nx— - (S ax. [Cm. 568.1.]
a a X

JIamb6na-pyHKuud U TrynepmMadHnan

T

640. Ecau x=]ntg(—4—+%)=ln(sec0—]—tg0), to 0O HasuBalOT

ryaepMmanuanom x: 0=gd x= 2 arctg e* T

2 L ]
641.%¥) x=gd™' 0 =A ()— aambua-pyukuus,
642.1. shx=tgl. 642.2. ch x=secH.
. x 8
642.3. thx=sinf. 642.4. th(-é-)=tg(§).
d gd dgd—!
642.5. “E1X_cechx.  642.6. L8 F_secx [—%<0<%].

Ecnan umeercs tabauua 0 B 3aBHCHMOCTH OT X, TO MOMKHO HaxoO-
AHTH runepGofiHueckHe GYHKUHH Mo Tabaulle TPUFOHOMETPHYECKHX.

*) gd—! o3Hauaer PyHKuUHIO, OOpaTHYIO rylepMaHHany.




650.01,
650,02,

650.03.
650.04,
650.07.
650.08.
650.09.
650.10,
650.11.

651.01.
651.02,
651.08.
651.04.
651.05.

6561.06.

651.07.

651.08,

651.09.

VIL.

T'MNEPBOJIMMECKHUE $®YHKUUH

ch* x—sh*x=1.

shx=) ch®x—1 [x>0],

=— ) ch?x—1 [x< 0].
chx=V1+sh’x. 650.05. sechx=1/chx,
th x=sh x/chx, 650.06. cschx=1/shx.

th®* x4+ sech® x =1,

cth®* x—csch®? x =1,
sh(—x)=—shux.

ch(—x)=chux.

th(—x)=—thux.

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

shx—i—shy:?shx;—ychx;y.

— X—Y Xty
shx—sh y=2sh—=ch 5 .

chx4chy=2ch“Elcn Y,

x-l-yshx'—éf

chx—chy=2sh 5 5 .




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

1
2 2 2 2 —_—— e
csch® x— sech® x = csch® x sech” x = e

(sh x -+ ch x)” = sh nx - ch nx,

1
shx+chx

sh2x=2shxchux,

sh3x =3sh x4+ 4sh’x.
ch2x=ch®x4sh®x=2sh*x+1=2ch*x—1,
ch3x=4ch’>x—3chux.

=ch x—sh x.

sh® x =-—}2— (ch2x—1).

ch? x-——-% (ch2x -+ 1).

sh%:]/-%—(chx—l) [x> 0],
|
= — ]/i(chx—l) [x << 0].
X 1
chgz—-]/f(chx—kl).
__ thx 4 thy
hixEy) =rThsmg
th x+y\ shxtshy
( 2 )_chx-{—chy'
2th
th2x=]—t*-_-t-}—1)—i;—x.

sh (x + )

thi-—Chx_l— sh x
2 shx ~ chx+1°

cth xcthy + 1
cth(x £ y) == cthy +cthx °
__cth®*x+1
cth2x = i
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653.8.

654. l L]

654.2.

654.3,

654.4.
654.6.
654.8.
655.1,

655.2,

655.3.

655.4.
656.1.
657.1,

657.2,

657.3.

THNEPBONHYECKHE &YHKUHUH [653.8

x shx _chx+l
Cth?"chx-—-l_ shx °

1 - 1 - 1 _
th=_2_(ex_e x)=§(ln lxmln‘lx)! roe In~'x=e".

Takoe o0603HauenHe HaNOMHHAET, YTO 3HAYEHHS 3TOW BeJH-
YHHb MOTYT ObITH MONy4YeH 00paTHOH HHTepnoasuuel u3 Taod-
JMUUBL HAaTypajbHbX A0rapudmos, 4ToOb He MOJb30BATHCH pi-
gom 550, mensneHHO cxonsuumcs npH Goabwnx x. OGpaTHyio
HHTEPNOALHNIO MOXKHO NMPOH3BOJAHTL H MO Ta0JHUE NECH THYHHIX
norapudMOB, €CJH BOCMOJb30BATBCH TOWKIAECTBOM In~'x=
=1g~"(0,4343 x).

-1 1
5(‘" x+ﬁ-:“x)~
(Cm. npumeuanne k 654.1,)

eX—e=% ez"—-l

thx=ex+e-x=ezx+l .
chx 4+ sh x = ¢e*. 654.5, chx—shx=e"",
sh (ix) = isinx. 654.7, ch(ix)=cosx,

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

. sh2x 4 isin2y
th(x £ iy)= ch 2x 4-cos2y °

sh 2x F isin2y

cthx £+ iy)=

ch2x—cos2y *
sh0=0. 656.2., ch0 =1, 656.3. th0=0.
4 r’l 7
shx=x—|—%§+ﬁ+%+ |x* < o0].
2 ¢ 2
chx=l+§i+%—|—%+ [x* << o0].
x* 2 5 17 62 9

— e ——— — — 7 — —
thx=X—-7+ 3% —35* togps*
(—1)n—19227 (92 _

]) .2n-1
.+ @l B+ ..

2
[x’ < J—;— ; CM. 45] .




667.6]

657.4.,

657.5.

657.6,

658.1,

658.2,

658.3.

658.4.

667.1,

667 .2 L]

667.5.

667.6.

1 x  x¥ 2
hr=sty—mra—mmT -

sech x ==

MMPOH3BOJHHIE

cschx = ——=

v

(___l)n-"l 22:’3 -
S GTI B x*=' 4 ...
x w5l e, 1385 4
=1—3 +4! ot e X
—1
—]— o ))! E x*4 ...
1 X 7x*  31x8
Y 6 T30 B0
2(—=D"(@"71—1) 2n—1
o) B.x 4 ...
[Tpu x GospWIUX MOJNOMHTENBHBIX
thx=1—2(""—e " e **—

th(—x)= —thux,

[lpu x GONBUWIHX MONOWKHTENbHBIX
cthx=14+2("* J-e % J-e % .,

[Ipu x Goapwnx nonomwrenbnux
—ax_{_e-.sx____
[lpu x orpuuatenbuux, BOCnoAb30BaThCst Gopmynol

cth

schx=2 (e~

(—x) =

—cth x.

sch(—x) =schx.

[Ipn x OosbWIMX 0JOKUTENBHBLIX

dsh x

dx

dchx
dx

dsech x
dx

d csch x
dx

cschx=2(e " e +e %+ ...).
[pu x oTpuuatenbHbXx BOCMOAb30BaTHCS GopMyoH

¢sch (—x) = —csch x.

133

[x* << n?; cm. 45].

e <Z

; oM, 45).

[x* << @%; cm. 45].

).

).

[Ipy x oTpHuaTE/NbHLIX, BOCNONBL30BATHCA opMyioft

..

[Ipu x oTpHuATENBHHX BOCMNOJbL30BaTHCS (OPMY.I0H

Munepboanyeckne ¢Gyuxuuu — [IpousBopnbie

= — csch x cth x,

dthx

ch x. 667.3, ———
— shx.  667.4, dcth2
dx
= —sech x th x.

=sech? x

= —(sch® x



134 THNEPBOMYECKHE OYHK(HH f67¢

Minep6oanueckue ¢pyHxkunu— UHTErpaasl

670, HMuTterpannl, conepxauine TpHroHoMeTpHyeckue QyHKUHH, 4aCTO
MOXHO fpeo6pa3oBaTh B COOTBETCTBYIOUIHE MHTErpa’bi, COAEP-
waue runepbosnyeckre QyHKUUH, 3aMeHAs X HA iX M MOAb3Y-
sicb Gopmynamu:

sin (ix) =ishx, cos(ix)=chx, tg(ix)=ithx u 1, a.
[Cm. 408.10—15.]
drta 3ameHa ObiBaeT noJsie3Ha H B APYyrux Bulax ¢opmyi.

Murterpann, coxepwamwue sh x

671.10. Sshxdxr_chx.
X X
671.101. Sshrgdxzach-a—.
671.11, Sx shxdx=xchx—shx.
671.12, Sf sh x dx = (x*+2) ch x— 2x sh x.

671.13. S x*shx dx = (x*-6x)chx—(3x* 4 6)sh x,

671.19. (xfshxdx=xPchx—p {x"~'chxdx. [Cv. 677.1.]
67120, (sn'xdr=TZ 1.

. __xsh2x ch2x «x?
671.21. sth xdx = 8§ 7

chx

3

671.30, Ssh’xdx= —ch x.

. __sh4x sh2x
671.40. Sshxdx— RIS 3

671.90. Ssh“’xdx= i—sh-""xch xX— B%Ssh”"xdx.

shx x° x® x
672.11, | S Fde—xt g+ S ot

672.12. Si‘E‘-d _—ih—"f+g“h" [Cy. 678.11.]

sh?x ch Qx

672.21. S

dx=—ln|x| + 3 S d(2x).  [Cm. 678.11.]



677.20]

673.10,

673.11,

673.19.

673.20.

673.21,

673.30.

673.40,

673.90.

675.

677.10,

677.101,

677.11.
677.12,
677.13.
677.19,

677.20.

HHTETPAJIH, COJNEPXKAIIME chx 135
____ X lef=1_ 1, chx41I
Scschxdx_-lnlth |=1In _"Q"IH'EE}T-T’
xdx x? x 31x? 127x°
Sm"‘x—s-s!'{':assl 3.7.71 T 3.5.91
(=1 2D gy [ <t Cu, 45)
. (2 +l)[ . - . [
‘S‘xﬁdx Pasn T ! 6567.6, ymHoxK P
iy + [Aa370KHTh — COACHO .6, ymMHOXuTBb na X u
MHTErPHPOBATH [p+0].

S——:,——-Scsch’xdx———cthx
sh

S‘xdx —xcthx-+1n|shx].

sh?
Ssh* -—_S csch® xdx = -—-2%]%—-—% ln|th%|.
%u-:cth x-——Cﬂ;
S‘Eﬁ%;: _(p-——lc}hsl:!’-'x _ﬁ:? shgfzx [p> 1]'

_sh(m+n)x sh(m—n)x
Sshmxshnxdx_. Simny " 2(m—n)

[m*s£n*, npn m*=n* cm. 671.20].

Murterpann, conepxamue chx
Schxdx:shx.
Sch?xdx=ash4;-.
chhxdx--—-—xshx—chx.
Sx chx dx=(x"+4+2)shx—2 xch x.
Sx ch x dx = (x*+ 6x)shx—(3x*+ 6) ch x,
Sx*"chxdx—xpshx—pSxf’"shxdx. [Cm. 671.1.]

Sch* xdx—w—l— 5 .
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677.21,

677.30.

677.40,

677.90,

678.]1.

678.12,

678.21,

679.10.

679.11.

679.19.

679.20.

679.21.

679.30.

679.40,

679.90.

681.

682.01.

I'PUEPBOJIHYECKHE ®YHKIHH [677.21
. _xsh2x ch2x x
chh xdx = y 3 —|—4.
8
S ch® xdx = Shgx—l-shx.

. __sh4x  sh2x  3x
Sch xdx =" 4 EZ L

Sch”xdx:% shxch~' x4+ E—E—! {ch”"xdx.

L%

chx x? x* x®
S‘?dmﬁﬂu%+mm+mm+&m+'”

chx ch x sh x
S—?_dx:—_-——x-—_{_S—x_dx‘ [Cv. 672.11.)
chx dx 1 1 ch 2x
S p =-§1HIX|+'§'S——§—£— d(QX:). [CM. 678.11.]
Cixx == Ssechxdx: arctg (sh x) = 2 arctg e* 4 const.
xdx x? x* 5x® 61x® , 1385x'°
S‘c‘rﬁ=‘f“ 7ot 6.4 86 T 08
("‘l)nEn 2n+2 2 uz
..+(2n+2)(2n)'x +... [x <T. CM, 45].

xPdx 1
S—m_ Paznoxuts Sy COraacHo 657.5, ymuowuTtbh Ha X¥ W

UHTErpupoBaTh [p#0].
S df = S sech® xd x = th x,
ch®x

xdx
szxthx—lnchx.

dx sh x 1
Sch*x — 2chix + 2 arctg (sh x).

dx th® x

ch“x=thx— 3 °

dx sh x p—2 dx
Sch!’x'—__(p-—-l)chp“x_l-p—l ch?=2%x [p>1]

sh(m+n)x+sh (m—n)x
S(mtn) 1 2(m—n)
[m®s£n® npu m*=n* cm. 677.20.]

Schmxchnxdx=

S‘ dx th-’f-.



685.22]

682.02.

682.03.
682.04,
682.05.
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,

UHTETPAJN, COREPWAUME shx u chx 137
dx X
Schx-—lz_Cth_Q_'
xdx X x
Sm—l‘=xth-§——2lﬂ(:h—2".
d
Sc:x-il —xcth= —{—21n|sh |.
ch xdx X
Schx+1=x—th_2-'
chxdx X
Schx-—-lzx“dhi‘
dx
Schx(chx+l)_arctg(shx)—th—— .
dx X
Schx(ch pr — arctg (sh x)—cth 5 .
X 1 x | P
S(m“it“"i“gfh 7
* __lanEt_Llow
S(chx-—l)’_' g Cthg —gcth'3

dx 3ch®*x—1
Sch’x-{—l = ]/"'A reh (chz +l)
ans x>0 OGepercs nonowHTenbHoe 3uauenne Arch, a mnaa
x<0—oTpuuartensHoe.

S T = S & _ —cthx, [Cu. 673.20.]

sh® x

Uurterpanu, conepxauue shx u chx

2 2

Sshxchxdx=5h2 _.ChQ + ¢co nst—-—c 2“c-l-const
3

csh:r:ch"x.d.x:=ch o

J 3
L3

Sshxch“xdx:Ch4x
P+

Sshxchpx dx=c2_ltlx [p#+—1].
3

Ssh'xchxdx=5h3x.

2 2 _sh4x  x
Ssh xch xdx—--—-—32 3
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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,

Ssh’xchxdx=

Ssh”xch xdx=

dx
shxchx

FHNEPBOJMUYECKHE ®YHKUHH

sh?® x
4
shP+1 x

p+1

-.:lﬂlth.”'.

dx
shxchix

—l—lnlth .

dx 1
shxch®x ™ 2¢

h,x—l-ln|thx].

1

dx .

sh x chPx
dx _
shxchx

dx .

sh? xch?x ~
S‘ dx _

sh®xchx

dx .
shPxchx

(p__nchp-rﬁgm

|
I arctg (sh x).
—2cth 2x.
— L __Inth
2sh2x n|thx].

1 _‘S' dx
(p—1)shP~'x shP=2 g chx

Sthdx———Sthxdx=lnchx.

ch x

sh xdx

S chzx
shxdx__
ch®x =

shxdx_____
ch?x —

S sh? x

ch x

S sh? x
ch? x

sh? x
Sch«"x dx =—

sh® x
Smdx:

S‘ sh® x
ch?x

—E!;=—sechx
1 2
5eh? -—-“]2 -+ const.
1
(p—1) chP-1

dx = sh x — arctg (sh x).

dx—-Sthzxdx x — th x.

sh x + 1 dx
(p—1)ch?=1x ' p—1) chP=2g
sh?
g—-g—f—lnchx.

dx = chx + sechx,

[685.31

[p#—1].

[p#1].

[p=1].

[Cu. 691.01.]

[p + 1].

[Cm. 691.02.]

lp + 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.

HUHTErPANKW, comepPwAumE shx u chx

dx-——Sth’xdx=__ﬂl_.x+1nchx

sh® x
S ch?x

S sh? x 1 |
ch® x —3ch*x chx

ch?x " T (p—1)ch?~'x~ (p—3)ch?=*x

S‘shf’—'-’xd __thP-1x
chex X =

p—1
SChxdmecthxdx-—ln[shxl

139

[Cy. 691.03.]

[p#1 nm 3.
[p # 1].

[Cy. 692.01.]

sh
chx 1
Sshzxdx-:—sh—x“———-—cschx.
chx 1 cth? x
Sgh_s}dxz'—m=—— -+ const.
ch x 1
Sshﬂxd"="‘(p_1)shﬂ-1x p+# 1}
2
S°h dx__chx—l—lnlth
ch? x .
S‘ 3 dx=gcth x dx = x—cth x. [Cu. 692.02.]
sh? x
ch? x ch x
Sshpxdxz =D Tx T p-—-lSshP =¥ [p + 1].
ch®x ch? x
S e 9% z-—--ﬂ—{—lnlsh.ac[
3
c}:]z dx =sh x —csch x.
ch® x cth? x
(Shrax={cth’xar=—"% L in|shx|. [Cn.692.08]
ch’xd . 1 1
Ssh“x =T x shx
ch® x | ]
SShpxdx=_(p_l)ShP-lx_ (p_a)shp_sx [p-‘yel HJIH 3].
chP=2x cthP=1x
§ S ar == b+ 11

sh x dx
Sm=ln(chx—|— 1).

shxdx
ch x—

==ln(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.

Sthxdx= Inchx. [Cm.
Sth*xdx=x—th X. [Cm.
Sth’xdx=—&;x+lnchx. [Cm.
S th” x dx = — ﬂ:_:’lx - S th?~* x dx

Scthxdx=ln|shx|. [Cm.
Scth’xdx=x——-cthx. [Cm.
Scth’xdx=—°”‘;"+|n|shx], [Ch.

692.09. S cth’ xdx = — Ctzt;x - S cth’~® xdx

THNEPBOJHYECKHE OYHKUHH

dx 1 1 X
Sshx(chx+l)=_2'(chx+l)+—f ]n]th+§| "
dx 1 1 X

Sshx(ch x—1) 2(chx—1) 2 l"’th'i'l'

sh x dx —1n ch x
Schx(chx—l—l)_ (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* cwm.

Muterpann, comepxamue thx u cthx

[689.03

685.11].

687.11,]

687.22.)
687.33.]
[p+ 1}.
688.11.)

688.22.]

688.33.]

lp # 1].



700.

700.1.

701.

702'

703.

704.

705.

706.

VII.

OBPATHDLIE 'MNEPBOJIMYECKUE $YHKLWUU

Arshx = Arch J/ x* + 1.

[Mpu nonoxurenbHoMm x GepeTcs MOJOXKHTeNAbHOe 3HaueHue Arch,
NMPH OTPHUATENBHOM Y¥—ero OTPHUATeNbHOE 3HAaueHue,

Arsh x = Arth

= Arcsch 1 =
X

Vx
=——Arsh(——-x)=ln{x+ V x* 41},
[Cm. 602.1 u 706.]

Archx = 4 Arsh )/ x*— 1 = 4 Arth Vx:-l=

= Arsech %m:}: In{x+ V¥V x*—1}
[x>1]. [Cm. 602.3 u 707.]

1 + :

Arth x = Arcth ; j In == [¥* < 1]. [Cm. 708.]

Arcthx = Arth— =4 In*+! [x* >1]. [Cm. 709.]
- x 2 x—I ) ) ‘

Arsech X == 4 In (%——}— ]/%—l) [0 <x < 1]. [Cm. T10.}

Arcschx:ln( ) . [Cm. 711.]

_.L 5 1‘3‘5 7
Arshx=x 53 —1—245 ~578.7% + ...
I-3 1.3-5

=ln (2")+2-2x= 54dac T 34668

[x* < 1),

[x>1],
1-3 1-35

2. 2x3+2 4-4x8 2.4.6. 6x°+
[x<—1]. [Cwm. 602.1.]

=—ln]2x]
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707.

708.

709.

710,

711.

720.

720.1,
720.2.

720.3a.

720.36.

OBPATHBIE THMEPBOJIHYECKHUE GYHKIHH [707

1 1.3 1-3-5
Archx =+ []n (gx)_2-2x=_2‘4-4x‘_2~4-6-6x‘_ ) ‘]
[«>1]. [Cm. 602.3 u 602.4.]

Arth x = x+ % —l— + S [x*<<1].  [Cm. 601.2.]

1 1
Arcthx = — 4 =5+ 5x5 +7x’ +... [£*>1]. [Cm. 601.3.]

o2 v, 13 4 135 4 J
AISEChx—:l: lln ‘-x——"'ﬁx mx 2_-4-6'6x voo

[0<x<<1]. [Cm. 602.7 u 602.8.]

1 1-3 1-3-5 .2
Arcsch x = —— ,—]—245x5 sae T [x*>1]},

21 . 1.3 1.3.5 4
‘_1“?""'2—-‘2"‘_24 X t+yree” —

0<x<1],
. 2 1 2 1'3 4__ 1'3'5
“““'“l? —a3* tagat Traeer T

[—1<<x<<0]. [Cm. 602.5.]

Arsh( 4 x+iy)= 4 (— 1)" Arch S—_—I_—f—l—

~+ i(— 1)"arcsin —= + inmx,

+t
st
3naech OepyTcsl MOJIOWKHTE/bHLIE 3HAYEHUS ArchT,
n0e yueao uwian 0, X MOJIOKHUTENbHO, Y MOJIOWKUTENBHO WU
OTPHIATEJIBHO.

3Hauenud s U f cMm. 720.1 u 720.2.

n—ue-

s=) (14 y)*+ x* (nonokuTE/IbHOE 3HAYEHHE KOPHT).

t=71(1 —y)* +x* (NO/N0KUTEbHOE 3HAYEHHE KOpHA).
3ametum, 4to npu x=0u y>1, t=y—1 un s t=2y,
Ecom x=0un y<<l1, t=1—y u st+t=2,

Huaue:

ArshA=In(+ V14 A+ A) + 2kn

HIH

Arsh A=—In(+ V' 1+ A*— A) + i2kn,

rie A MoxeT ObTb KOMIOJIEKCHOH Beauduuol, a k— uesoe
yucsao uau 0.

O KBaapaTHOM KOpHE H3 KOMMJEKCHOH BeJHuHHBl cM. 58 a o
Jorapudme cm. 604. Popmyan 720.3a 4 720.36 TOXKAECTBEHHHBI,



728.4)

721.1,

72‘.2.

721.3.

721.4.

721.5a.

721.56.

722.1,

722.2,

722.3.

MMPOU3BOJIHHE 143

Arch (x+ iy)= + (Arch!%}—l— [ arccos ;:»2_—11; + i?kn) .

Arch(x—iy)= 4+ (Arch P——_QI-—Q_farccos ﬁ-+ £2k:n:) ,

p+q

3J€Cb Han0 OpaTh MOJOKHTE/BHOE 3HAaYeHHe Arche—}—ﬁ;

X MNOJIOWHTEJbHO HWJ/IH OTPHUATEJbHO, Y MNOJIOXKHTENbHO,

p=V (14 x)*+ y* (nonoxutenbHoe 3HAYeHHE KOPHS).

=71 (1 —x)*+ y* (n0/IOKHUTEbHOE 3HAYEHHE KOPHS),
MUnage:

ArchA=4 In(A+V A>— 1)+ i2kn
HJIH

ArtchA=TF In(A—=}) A*— 1)+ i2kn.
(CMm. npumeuanue x 720.3.)

l 2
Arth (x4 iy) = El—*—i"—__))‘:ll-—_;‘
-}-—2- {(2k+ )n ——arctgl—-_r-—arctgl%x} .
Unaye:
Arth (x + iy)= %i‘%i—%z + 5 arctg - —}- ink,

raie R ectb HY/Jb WJHM LeJ0€ YHC/I0, a apKTaHreHc Gepercs
B KBaapaHTe, ONpene/ieMOM 3HAKAMH 4HCJIUTE/NA M 3HAMEHa-
TeAsd (a He B CMbIC/le TJIABHOTO 3HA4YeHHd),

Arth(x-{-ty)—-—— IniEX+

T—x—iy * [Cvm. 604.)

O6paTnbie runep6osnueckue QyHKUHH — [IpON3BOXHDBIE

d X 1

(—&Arsh a— sz+az

d X 1 X x
&EArChE—-— sz__az [Arﬁh E>0, -E> l] .
4 Arch X —! —Ach—x—- 0 x>l.
dx a—_]fxz__az I a< L i *
d X a 2
—d'* Arthz' == 2 [x2 < ].
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728.5,

728.6.

728.7.

728.8.

730.

730.1.
730.2.

730.3.

730.4.

730.9.

731.1,

OBPATHHLIE THUMEPBOJIHYECKHE OYHKLHUH [728.5
4 Arctht =_¢ [x* > a’].
dx a a*—xt
d X —a [ x x ’
d — ad <
p Arsech Vo hArsech p >0, 0L - << |
d X a I X x ]
hadl e = - 1
Er Arsech PR o~ _Arsech p <0, 0 - << |

Arcsch I A
xVx’ +a?

(chly, Kpome 728.4 1 728.5, a f0MKHO ObITb MOJONKHTEIbHBIM.)

O6parubie runepGonnueckne Pynkunu — UATErpann

3aech Bsciony a> 0

S Arsh -E dx = x Arsh ic-—--]/xz + a?.

xArsh 2 dv= (5 4 &) Arsh 22/ o
2

Sx Arsh—dx—-—-—-Arsh + ]/x + a’.

S.x‘Arshidx=
=("‘T'—3a‘)A sh = +§E";2"_ x4 a’,
Sx‘Arsh——dx=

a

X x  8a*—4a®x? 4 3x¢ 3 3
=7z Arsh a 75 Vx + a”.
[Cm. 625 — 625.4.]

P Areh & g X I xPHldx n
Sx rsh Z-dx =" Arsha P Vs [p#—1]

[CM. 201,01 —207.01 u 625.9.]
j—l—- Arsh® dx =
X a

- (o[ g

| | 7 [§<—q,
kit g <ol
(Gt A= CE T LI PR



732.3]

731.2.

731 .3.

731.9.

732.

732.1.

732.2.

732.3.

HHTECPAJIbI 145
S ‘I‘s Arsh Zdx— — L Arsh Z—Lp|ot Vx’—i—a" .
X a X a a X
1 X '/'xz+ a
S?Arsh - dx = -—2—2 Arsh BT R
[CM. 626.1——626.3.]
1 X 1 X
S?AfSh "de= ——mﬁ Arsh E—+

1 ax
—l—p—:-l—S - Verae PFT
[Cm. 221,01—226.01 u 626.9.]

SArch % dx=x Arch—;— —Vx*—a [Arch—z- >0] ,

= x Arch % -+ ]/x’—-az [Arch—;- <0] .

2
SxArch -;—dxz(%-——) Arch —--——x—]/x — a?
{Arch—’;- ~ol,
X X 1/ T3 )
(ﬁz——--——)Arch -:1-]/,\7 —a _
[Arch—;- <o].

2 X 3 x 2a2*+x2 3 5
Sx Arch Ea‘x—--S—Atch 279 ]/x —a
- A
Arch% >0/,
. i .
=%—Arch :— 2 +x V x*—a®

_Arch%-(OA.

_[x x  3a%x 4 2x* p 3
Sx AICh dx = (4—-§§) Arch -&-—--'-'—3—2-—'—- i/x ~—a
[Arch"—>0],
=(x_‘ Ba)Arh L2 a’x—i—?x’l/

4
[ArCh a2 <0] .
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132.4.

732.9,

733.1.

733.2.

OBPAaTHHIE THMNEPBOJHYECKHE ®YHKIIHH 1732‘4

Sx‘ Arch —E— dx =

5 4 2 1
% Arch £ S HATT Ay

75
{Arch—z- >0] ,

E] 3 2,2
_——.%Arch%—l—sa +4ax + 3¢ Vi —a?

[Arch; <o|. [on. 627—627.4]

Sxp Arch% dx =

x4 1 xPHldx
=i A= ) e
[Arch-;f->0, pqé——-l],
xP+1 1 xP+ldy
=or1frch o +p-|-—l Ve—a

[Arch-a- <0, pr,b—l]. [Cu. 261.01—267.01 u 627.9.]

S-—l— Arch —x— dx =
X

(e EET IR T

[Arch—— > 01 ,

1 1 a? 1.3 a* 1.3.5 af
= [2 (1“") TeeToretoaent ]

{Arch—g <0] .

S%Arch X dx= —L Acch i—|—i arcsecli |
X a X a a a

X - il
[Arch-&— >0, Oxarcsecl ~ l<2],
=—LArch —{—larcsec’il
X a a Q

b4 X T
[AICI]E-( 0, 0 < arcsec ’—a ] < 5] .



735.4] MUHTECPAL 147

1 Vx—at
733.3. S}—,Arch L= — s Arch 24 L8
[Arch > 0]
]fxz_az
= __-2? Arch a~ 2af%x

[Arch—5< 0]. [Cv. 628.1—628.3.]

733.9. (S Arch Zax=
X a ;
1 X 1 X
=_-(p—l)xi"“Amt1 a +p-—-—l Sx:"“ V —a?

[Arch%>0, pr#l],

1 x
= _mlAICh ‘E '-"'l Sxp 1 sz_a2

[Arch-z-<o, pq&l]. [Cy. 281.01—284.01 u 628.9.]

Ot 732 1o 733.9 sciony - > 1.

734. S Atth £ dx=x Arth £ 4+ £ In (a* — 2%,

734.1. SxArthf-dx—

x . ax
- T 5 -

734.2. Sx Arth X dx =% Artn X 422 +—ln(a ).

3
734.3. Sx*Arthid _r—a ax’
a 12
7 X o xPH! x a S‘x“’“dx
734.9. [ x#Arth =20 Artn 2 2 (e
[p=—1]. [Cum. 141.1—148,1,]
1 X s 5 ?
7350, (pArthZax=Z4 bttt
[ a*—x?
735.2. 5 SAMh Zdy= —— Arth X - 1n = )
735.3 LArth Eax =1 () Arth E L
e rt 3(5_7) a 2ax’

735.4. Sx— Arth £ dx=

T
—
=
=
=3
S
twy
[
23
~n
~—



148 OBPATHBHIE THMNEPBONHYECKHE &YHKIIUH [735.5

1 1
12ax* 4a’x °

1 X 1 1 1 X
735.5. S;,- Arth £gx =1 (a‘i“‘?) Arth £ —

1
(p—1) xP-!

a dx
+p—15 xP=1 (a®—x?) [p#ll.
[Cv. 151.1—155.1.]

1 X X
735.9. S‘x—p Arth E—dx = — Arth ~ +

B 734—735.9 Bciony x* < a®

7386. SArcth %dx:xArcth% 4+ % In(x*— a®)

X x2—n? X ax
736.1, SxArcth—a-dx-—- 5 Arcthz —}——2-

736.2. Sx Arcth dx-_——Arcth £ 401 S in (s —aY),

x*—

736.8. (' Arcth £ ax="7T Arctn X 4954 2F

F = xp+)dx
736.9. | xfArcthsdx="1" ArcthZ— 2 (20
[p~—1]. [Cn. 141.1—-148.1.]

1 x a a? a’ a’
7370, (LAt Zax=—2_ 2 L o
737.2. S '}T{Arcthi adx = ——l— Arcth i,____l_ In (xz_az) .
X a X a 2a x?
1 X 1 l |
1 X
737.4. S“ Arcth X dx =
X a
X 1 1 X2 —q?
= —gaArncth S ﬁa,ln( A
| x 1 | 1 X | 1
737.5. P Arcth—a— dx = (E“—}E) Arcth > — s — i
1 x 1 X
737.9. x—P' Arcth E dx = — m A[Cth E. +
a dx

}-p-—-l‘)xp T(a®—x?) [P#I].
[Cwm. 151,1-—155.1.]
B 736—737.9 sciony x2 > a2



739.1]

738.

738.1.

738.2.

738.9.

739.1.

HHTETPANH 149

x x . X
S Arsech > dx = x Arsech P +a arcsin —
X
[Arsech 7 >0] ,
X . X
= xArsech =—a arcsin —
aQ a

[Arsech —z- < 0] )

. X 2t X a1/

SxArbech—a a’x-_—-2 Arsech IR Va X
[Arsech —; >0] ,

_x x4 8 z__ 2

_QArsecha-l—?Va X

[Arsech % <0] .

Sx Arsech p dx =% Arsech ——% l/a —x? —I—— arcsm —
{Arsech = > O] ,

—Arsech -|— ]/a —x? "‘K arcsmi

[Arsech - < O] .

P X odx= xP dx
Sx Arsech p dx = p+ Arsech —]— Vo
[Arsech%}O pq&—l],
xP+1 a x¥ dx
= gy Arsech g — P+1§Vm

[Arsech—;- <0, ps*£t— l] .
[Cm. 320.01—327.01.]
1 X 1 a 4a I x? 1.3 x*
S—; Arsech-a dx = — — (ln-;) In e P R
- . G
—-514—3(?—,?—,— [Arsechf- >0] ,

1 a 1 x? 1.3 x4 1-3.5 x*
=’2’(1"?) T tratoratorest -

[Arsech - < 0] .
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739.2.

739.9.

740,

740.1,

740.9.

74‘.[;

741.9.

—1

OBPATHBE THNEPBOJHYECKHUE ®YHKIHH [739.2

Va’ —x?

S ! Arsech dx= —— Arsech —~+
[Arsech l;- > 0] ,
1 x  Va—= X
=—— Arsech-—&-—-—&-;— [Arsech = <0].
Si Arsech X dx =
xP a
= ——L——? Arsech X — 2 5 dx

(p—1)xP~! a p—l ) xP yar—x
[Arsech%)»o, pq&l],
a dx

1
__W,Arsech +p-—-l TV

[Arsech-;’-<o, pr#l]. [Cy. 342.01—346.01.]

B 738—739.9 sciony O0< x <a.

S Arcsch —’-C- dx = x Arcsch f— - a Arsh % .

Sx Arcsch dx == Arcsch =~ Vx -+ a*.
xP+ xP dx
S»"Arcsch de="m _ Arcsch £ o e

[F#—1]. [Cwm. 200.01—207.01.]

1 a 1.3 a°

1 X a
S;ATCSC*‘"E di=—3To33r 2455w
1-3:5 a’ 2
trgeTar "> a’],
1 1 x2 1.3 x* 1.3.5 x%
—2(ln ) +23 24’a‘+24 6% a®
[0< x <al,
1 a 4a 1 » 1.3 x* 1.3.5x°
z-—g-ln‘;‘ ln ;“ _2302-*-2 43 __.‘24_6?_
[—-a-<x<0].
S —l?, Arcsch 2 dx =
X a
| X a dx
[p=1]. [Cu. 222.01—226.01. ]

B 740-—741.9 sciogy a > 0, x> 0 (kpome 741.1).



750,

751.10
751.2,

751.3.
751.5.

751.6.

751.7.
752.%)

753.1.
753.2,
753.3.
753.4.
753.5,

IX.

QIMNTUYECKHUE ®oYHKIUU

Q
* d(p 2
06 = —— k 11,
O3HaYUM U JV!—k‘sin’tp [ ‘<]
X
- dx [ e ed
=) Vicevices w=sing]
0

=F (@, k) (922unmuneckuii unmezpar nepsozo poda, cm. 770),
¢ HasbiBaeTcs amnaumydoi, k—rnodysen.

Qp=amu.

sinp=snu=x, 751.4, cosq=cnu= ) T—x%

Ap wmu A(p, )=V 11—k sinf@g=dnu=) 1— kx>

tgp=tnu=

X
Vi—x’
Jonosnumensusii modyas k' =V 1—k2,
u=am~'(p, R)y=sn"'(x, R)=cn™’ {l/l—x’, k} =
—dn~ {V T—kx, k}=tn“‘[ X k] :

Vi—x'
am(—u)= — amu, 754.1, am0=0,
sn(—u)=—snu, 7564.2, sn0=0.
cn(—u)=cnu. 754.3. cn0=1,
dn(—u)=dnu. 754.4. dnO=1.
tn(—u)=—tnu. 755.1. sn*u-+tcn*u=1,

*) 3pech nokasaTteab cTeneéHu — | npumeHseTcs B cMbicae OOpaTHOH (yuk-
uun. (Tpum. 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.] L]

759.2.

759.3.

760.1.

760.2,

3MMUNTHYECKHE OYHKIHWH [755.2.

dn*u-Rsnu=1, 755.3. dn*fu—FR*cnu—=~"".

snucnvdnv +cnusnvdnu
Sn (H:E‘U)= 1 —Rk2sn2usn2v

cnucnv Fsnusnvdnudnv
cn (H:I:‘U)= 1—k%sn?2usn?v

dnudnv+k’snusnvcnucnv
dn (4 v)= 1—k2sn?usn®v

tnudnov +thodn u
1 Ftnutnvdnudno’

tn(u4-v)=

2snucnudn u
sn 2u =

1—Rk%2snu
en 2u = e = T s —
dn 2u= dn” ;;:::sssr:‘uucn’ - = 1_2;“:;::1 B
tn Qu— 2tnu dnu

l—tn2udn®u

w | —cnu

sng =} [+dne®
u ]/cnu—l—dnu
= l14dnu °

u cnu-+tdnu
dn—f—]/ 1 4+cnu °

sn(iu, B)=itn(u, k).
1

cn (fll, k) =m .
. do(u, k'
dn (zu, k) == m‘}‘ .

snu:u—(l+k*)§—;+(1+14k=+k4)g_:__
—(1-|-135k”-|-135k‘+k°)‘7‘—;+”

cnu=1—-—+(1 14k=) (I+44k’—}-16k‘)g—'+
-Hl+408k’-1-912k“—|—64k°)§;—-..,



772] S/I/IHNITHYECKHE HHTEPAJIH 153

ul

760.3.  dnu=1—k' (44 K KNS (16 + 448" 4 RO it
(64 + 912k 4 408K* + Rk o — ..
7604,  amu—u— k'S4 (4R RS — (164 44k + B B Y 4
(64 912 408 + k%) k* & — .

Aanuntnyeckne QyHxkuua — [Ipoussopusie

768.1, —d—snu:cnudnu.

du
768.2, 4 nug=—snudn
du
768.3. 4 dnu=—Fksnucn u,
du
aauntnyeckue ¢pysxuun—HUHTErpaabt
770. Aaaunmuyecrkuil uHmezpan nepsozo poda
F(p, k)= ( & k?
@ A=) VT—mse [#* < 1],
0
X
dx i
=\ ViceVi—rg [« =sing]. [Cm. 750.]
[
771. Jdaaunmuteckull unmezpas 8mopo2o poda
Q
E(gp, k)= S V1=Fksin g do =
Ox V__——
1 — k22
=\ =X 4 = sinol.
5 T x [x = sin g]
772. dasunmuneckuil unmezpanr mpemvezo poda
)
g, n, k)=j (1+nsin2g) YV1—F sinch:

0

p.4
dx
=j(l+nx=) Viee Viees  lx=sinel.

7 Ha3LBaCTCH napamempoM.
Tabauub 3HaueHHH 3AJAMNTHYCCKHX HHTerpanoB cM. [27], [28].
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773.1.

773.2.

773.3.

774.1,

774.2,

774.3.

SIIUNTUYECKHE ®YHKUUH [773.1

[Tonusie 317UNTUHYECKUE HHTErpaAAH

/2

K= S V l—k’-smch

T s 12.32.5%
=“2'(1+2=k+2=4= taggkt.. )
[k* < 1].
I2.32
K=3(+m |14gm o Tm
12 3252 6
—I—Wm—[—...],

rae m=(1—£k")[(1 k).
ITOT pal cxomuTcs Obictpee, uem 773.1, nockonbKy mi<Z kP,

A Bt 2 e
1230/, 4 2 2\ .
T 4=( T2 Taa) kT
23252 /. 4 2 9 o
tTaEe 62(1"'&7_1-_2_3_4_5-6)k RAREEE
rae B =) 1—Fk%

/2
E= S V1—F*sin gdop =

0

) 2 12.3 12.32.5

=—§-( —""_'k 22 42k4"“"'mk -_.l.)
[#* < 1].
) m? 12 a 12.32

E=si+m [‘ trtea™ taaen +] =

rae m=(1—R")[(1+ &').
DTOT pax cxonuTcs OblcTpee, dem "774.1, nockoabky m* << k2,

. 1 4 1\ .
E“H"i(l“? l-2)k +
12'3 rq
tag ('“ ;?—'1—.2“3.4)"’ +

12.32.5 4 2 2 1
+2=426(1 5-6
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75, Flo, k)= 5V|—k* sin? @ =

1.3
2.4

1.3.5
—|—246Ak—1—...),

K—sm(pcosm( AR 4 AR+

rue
1
A=—2ﬂ /l-—--——]—?sm ¢,
_ 35 5 . ., :
A, 246+ﬁ3m cp—|——sm Q,
A, 3.5.7 5.7

=54.68 168" ‘p“"s g Sin ‘P+ sin” @,
a K uaxoputca no dopmyne 773 uiav u3 tabaul.

2 1.3:5 6
776. Fig, B =g+ 5okt + ES okt + 5520k
rae

@
U,y = S sin®*” ¢ de. [Cm. 430.]

Q
771. E(g, k)= V1 =& sin"gdy=
—22 E{ sing cos (lAk‘—i——l-Ak“—!—

6
rue A,, A,,... Te Ke, 4TO0 H B opmyne 775, a E moxer
6biTh MoayueHo u3 copmyasl 774 unu u3 Ttabauu.

X

d -1
780.1. Vitx I;l TR i =tn"" (x, k) ¥) = F (arctg x, k)
[x>0].
Lt (2. 2)9 =L
781.01. Sl/-az—-x‘ Vi =— SN (b, a) _aF(‘P’ k)
[cp——arcsm r k'—'g], [0<'_x<b<:a]

*) 3jech uepes sn—!(x), tn7!(x) o603HaueHbl GyHKLUHH, OOpaTHbie sn X ¥ tn X
(o6aacth usmenenus ot 0 no K). ([lpum. ped.)
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781.02.

781.03.

781.04.

781.05.

781.06.

781.11.

781,12,

S/VIHNTHYECKHE OYHKUHH [781.02
-

Va’-—-x’dj;fx‘-—-—bz =% K (f)—F (g, k)}

@ = arcsin (—-————Iaz_-x’> , k= Vai—p
i Vaz_bz a

K(k)=F(—g—, k)-——nonﬂuﬁ sanuntTHyeckulh uurterpan, Kak

b

J, <b<x<<al

06LiuHO, HHTErpal OT X, A0 X, MNOJydaeTcs KaK pasHoCTh
HHTErpasioB 0T b 10 X, u ot b no x,.

.YVx’_a:i.;/xzmbz =%{K(k)__F(qJ' “t

[p =arcsin (a/x), k=bla], [0<<b<<a<<x].

X

i dx b, fx Va”—b’}*)_l
5Va2+x’l/b’-l—x="5tn {b’ a =g r A

V a®— b2
a

= arctg b , k= ], [0 <<b<<a; 0<Cx].

{K(k)-— (@, &)}

Va+lefb= V2

——arccos—— k——?-—

v= b T Vate
1

a+m’V}L-H TVt

b
= arccos —, k

g
,5

],m<x<q.

—

F(g, R)

a
-2 : 1
Vo ], [0<b<<x; 0<al.

=afF (g, R)—aE (o, k)

a2 — x2 'sz___xz
@ = arcsin (x/b), k=bja], [0<x<<Tb<a].

x*dx
a®—x2 l/x’— b?

= aE (%— k)——-aE((p, k)

E
)
5 Xt dx
[x
v

[cp=arcsin %:—E—z;, k:_'/_-_a%__biJ , [0<b<x<<al.

*) CM. NOACTP. NpHM. Ha cTp. 155,



781.22]

781.13

781,14,

781.15,

781.16.

781.21.

781.22.

QJAMHNTUYECKUE HHTECPAJIH 157

j 2dx _ Vi—a V-6 n
JVE—a Vb - X

+ aK (k)— aF (¢, k)— aE (% k)+ aE(p, R)

[(p_—_arcsin —:—, R= b] , [<bh<<a<<x].

T a

—aE(p, R)

X
S‘ x2dx X Va+s
p Vet Vet Ve

@ = arctg 'g-, k_—:—'/—afz;-_—m] , [0<x; 0<<b<al

X dx —Vaere |E(E, k) — —
5Va2+x‘ Vbi—x =Va'+5 [E(Q ' k) Ete. k)]
a? .
—_— kR)— F(p, R
L (KU — F . 4]
X b
== ol = —F=—= 0 b'
[cp arccos -, k lfaz—l—b”J’ [0 < x << 6]

5‘ x* dx _

Va’-i—xz l/xz_bz

b

_ Va2+x2 V-xz_bz b2 F (o, k)_lr—az T E (g, k)

x tVeTr
b a
— - k= o<<h<<xy 0<al.

[(p arccos — lfaz—l-b’}' [0<<b<< < a
X

l/'aa___xz

'—/.-b?—-—zd.x=aE(cp, k) [0<x<<b<a],
LY _x
[q;:dl’csin %, k=g]
Jm]/'b*-._.a:’ a? —b?
j‘mdx:aﬁ‘(tp, k)‘— p F((p, k)
0

[qa=arcsin—;-, k= b] , [0<x<b<al.

a
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781,23,

781,24,

781.51,

781.61.

782.01.

782,02,

SM/MNTHYECKUE OYHKIHH [781.23

+aF (g, R)—aE (g, k)

gmﬁdx :M
J Vot Ve
L X Var—p? .
¢=arctg -, k=" [0<x; 0<<O<<al.
S'Vaz%—x’ dy —
) ]/‘xz_bz
_ VTt xV"‘ = V@ F 6 {F(g. H—E(p. k)
b a .
[(pzal‘t,c{)s-}-, k=ﬁ] [O<b‘<x, 0<a].
g‘ xVdx _x Va—2Vir—x2 n
o Va—x Vr—x 3
(2+£?) b® 2 (1442 b°
+_—3k3 F{(P, k)—" 33 E((pa k)

b
[cp—arcsm ka-E]

S‘Va’——x’ Vi —x"dx == Va2—x; Vi +

+(b;+§i: a)F((P, k)+(a’+ab’——23i 3’;:)5(@, k)

[(p = arcsm , k= —5]

P u x
sin? @ do j‘ t 4 _5 x? dx _
l/l—-kzsm shu u—o ]/-l—le/‘l——kzx’
=,;{F(<P, k)—E (¢, k)} [x = sing].

()
2 2
S M_ﬂj‘cn udu—S VI d ==

V 1—k%sin? ]/l—k”x’
0

E k l—k .
= (qéz )_ k2 F((P, ) [x=sm(p].
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Q u
782.03. m_=5tn’udu=%g} Vi—¢g sin”q;—E (@ &)

VIi—=% sin® @ k? 1 —k?

R d V1i—Fsin® ¢ E (9, k)

782.04. L S A bl X F(p, k) — =22
fcoszfp V1=Fsin? ¢ 1 —k 8o+ Fle k) =T

782.05, f‘ ';f:s‘"z"’d =tg@ V1 —E*sin o+ F(p, k)—E(p, k).

782.06. Stg @ V1 —Fk sin *pdp=tgeo V1—Fksin® Y+
785.1. Ssnudu=—-7le—Arch (%;—"—‘) .

785.2. Scn udu= %arccos (dn u).

785.3. Sdnudu=arcsin (snu) =amu,

du snu
Gk

du_L kB snu+4dnu
786-2. m k: ]n ( cnu ) .

du 1 kR snu—cnu
786.3. dnu ~ ¥ arctg (k’ sn u--cn u)

i

787.1. Ssn udu#—-{u—- (amu, k)}.

0

787.92. S cn®u du -—-% {E(amu, k)—Fk'? u}.
787.3. S dn*udu=E(amu, k).
0

g !
787.4. Stn’u du= gz {dnU tny —E(amu, k)).



160 SNMUNTHUECKHE ®YHKLUUH [788.1

Vl-—k!xz] .

788.1.%) Ssn xdx=xsn~ x—l—— h[ =

788.2. Scn“ xdx=xcn™' x—-—,% arccos V &' + k*x*.

788.3. ydn" xdx=xdn"! x— arcsin [V'l;-f] .
789.1. %L =1 (E—K.

aK_ 1 / E
1892, N (W——K) :

*) Cm. noperp. mpuMm. ua ctp. 151,




X.

BECCEJIEBbl ®YHKIIUU

800. Inddepenunanbroe ypasxenne beccens umeer BuaA:
d*u  ldu nt
H‘;:‘I‘m-l-(l —-x—,) u=0.

beccenesa pynkuusa nepsoro pona J(x)

O603Hauum £—Jn(x) yepes J:, n T. A
801.1. xJ,=nl,—x/, ,, 8013, 2nJ =xJ, _ . +xJ .
801.2. xJ,=—nJ +xJ _. 8014, 2J,=J _ —J .
801.6. 4J,=J _,—2J +J

n-—1

nt2*

d n  n
801.6.  — (x"J)=x"J, _

1"

d - -
801.7. A )=—x",,.
801.82. J,=21_
801.83. J,=(—§,——1)J,—-¥-’.

801.84. J‘z(l—%)fo+%(%—l)11.

801.85. J, =2 (1—2) J°+(3-—f-,i‘ﬂ-zx-f+1)J,.
801.90. J,=—J..
801.91. J,=J,—2.

6 TI.b. Oeain
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801.92.

801.93.

801.94.

801.95.

802.1.

802.21.

802,22,

802.3.

802.4.

802.5.

802.61.

802.62.

802,69,

BECCEJIEBbl ®YHKUHHU [801.92
2/, 4

e (1) e (=)

II

: 1 2
J, = (_2_,1)10__(1;‘97 40_'_1)
! (960 84 1920 408
J,=(--xd ~3 4 1)./0-(7 -2 13)

Tabauun J, (%) v J,(x) cm. [10, 15; 17, 193, 20].

(5 (3

Jo(x)=l‘_("2"x) + 12.92  12.9%.32 +oeee

1 s ] 5
Jy (0 == Jy (%) (2 +(1322)3 —.

x2 xt x°® x8
SEor — aqrar + ot — 2myE T v e

) ]

1.2(n4+-1)(n+2)

Jy(x)=

[Ipyp n uesoM MONOKUTENBHOM

Y 1y
"n(x)=£zn]i [1 _1((?::-)1)+

[Ipn n uenom
J—n(x) =(_— l)n Jn(x)-

Ecnn n — He uenoe nonoxuTeabHoe yucno, 1o B hopmyJe 802,.3
sameuntb n! uepes [I(n). (Cm. 853.1.)

' 1 3x? 5x* x®
Ji®) =5 —gGo T o —amm T e

' 4x° 6x° 8x’
J2(X) = F— 173 + 91 — 5w + e

X"t (n+42) "+’
M (n—1)1 " 2%+ (n4 1)l
+ (n 4 4) £ +3 __ _(n46) x"+s 1
2R +%Q (n 4-2)'  27F03[ (n -3y T vt
(7 uenoe 00/10XUTENbHOE),

Ja(x) =




803.41] BECCENEBA ®YHKUHA OEPBOrO POJIA 163

AcuMntoTuyeckKkune palbl Aad GOaAbWHKX
3Havyeunudl x

803.1. J, (x) = (E)m [Po (x) cos (x-——%)-—-Qo (x) sin (x—-%)J ’

X
rae

12.32 12.32.52.72 12.32.5%.72.0%.]12
803.11. P, (x) ~1— 2! (8x)® 4 (8x)* 6! (8x)° e

12 12.32,.52 12.32.52.72.92
803.12. Q) ~ —tmtaEy— sEy T

3HAaK ~ O3HayaeT AaCUMITOTHYECKOE pPaBeHCTBO.
2 \1/2 3 . 3

803.2.  J (x) =(?&) [P,(x) cos (x—T)—Ql(x) sin (x—T“)] ,

riue

12.3.5 1=-3=-5=‘7-9+12.32-52-72-92.11-13__
21 (8x)2 ~ 4l (8x)t 6! (8x)®

Hayuuaf co BTOpOro uneHa 3HaKu uyepeaylorcd,

1.3 12.32.5.7  ]2.3%.58.72.9.]1
803.22. Q) ~Tg—arEr T T B G

80321, P, (x)~ 1+

803.3. J,(x)= (3)”2 [Pn (x) cos (x—?—-..zl..) —

rane
803.31. P, (x)~1— ‘4”2_;)((81';: = 4
(4n*—12) (4n*—3%) (4n* =5 (4n*—7%)
+ 41 (8x) tee
4 3_13 4 2_____12 4 2___32 4 2_52
803.32. Q,(x) ot 0=

2 i1 1

803.4. J,(x)= __(_ﬁ)uz [ 2 (x) sin (x—%-—--—a—) +
+ QW (x) cos (x—-—f;—-—f:-)] .

rae corJaacHo 801.4

(4n?— 12) (4n2 43X 5)
- 21 (8x)? +
(4n*—12) (4n*—3?%) (4n® —52) (4n? 47X 9)
6* T 41 (8x)* T

803.41. P, (x)=1
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803.42.

804.01,

804.03.

804.05.

804.2 l L]

804.23.

804.25.

805. 1 L
805.3.

805.5.

805.6.

805.7.

805.82.

BECCEJIEBN OYHKIlHH [803.42

(1) 4t +1x3  (4n*—1?) (4n* —3%) (4n* +-5XT7)
Qn” (x) ~ 1M8x 3! (8x)*® ..

3akoH 00pa3oBaHusi CAEAYIOWHX uJeHoB ouyeBuieH, Cnre-
AyeT NOMHHTb, YTO 1IPUBEACHHHE 3Jechb paabl AAd OGOAbLIMX
3HaYeHHH X ABAAIOTCH aCHMNTOTHYECKHMH, H CYWECTBYeT npe-
AeJl TOYHOCTH, KOTOPYIO OHM MOCYT HAaTh.

Ji (%)= (%)’ sin x.
Js(x)= (—2-)”2 (Ei—{l—f—cosx).

X

J s (x)= (_2_)”’{ (%—-1 ) sinx—-%cosx} .

J_ 1(X)= (%)mcosx
J_ 1(.:::) = (%)"{2 (—sm x—-—c—%—f) .
J s(x)= (%)m {%- sinx 4 (——1) cosx}

beccenesa ¢dyHkuusa BToporo pona Y. (x)

Hekortopeie aBTOpn ymnotpe6asioTr BMecTo Y, (x) obosnauenue N, (x).

xYpn=n¥, —xY . 805.2. xY,=—nY, +xY,_

‘.

onY,=x¥,_,+xV,.,. 8064, 2V,=Y,_  —VY, . .
4Y,=Y,_,—2Y + VY, ..

d nY . ny

a(x D=x"Y _.

d , wn -
B}(x V)y=—x nyu+l‘

v, =%y, 805.83. Y,=(%—1) —2e



806.3]

805.84.

805.85,

805.90.

805.92.

805.93.

805.94.

805.95.

806.1.

806.2,

806.3.

BECCE/IEBA OYHKIINS BTOPOrO POJIA 165
24 8 /06
Y‘ = 1—;‘) Y.—I-—';'(-x-:'—-l) Y,,

12 16 384
L= (=R (E -5+
Y

e (1) (1)
Y1=-§-(-‘;§-1) Y,_(‘-f-?-fj-c,9+1)

0 1
e (28 41 )y, (22 13) 2,

Tabanua Y4 (x) u Y, (x) cm. [10, 15, 17)

2
T
4 l 8
2( * 1 2 ("2“ 1,1
ERNC; (""'f')*'?? € (H"é""?)““"
rae C— stineposa nocrosuxas 0,5772157, (Cm. 851.1.)

Y,(x)-——-—i—-(c+ In %) J, (x)'—'??}_

. :.pn((;ﬂi,.( )2 (14 gt 3 ) F ) -
V) =2 (CnE) S 0= 3 E=E= (2)77

I ¢ (=17 [ x\?WP+n 1,1
u“pl(nwn(@') (1+?+3+“‘

1 1 1
Sl le )
+ D +1+ 5+ + = )
rZe n uenoe nosoxurenpHoe. [lpn p=0 nocnennio cKoOKy
1

caeayeT NOJNOXHTHL' PaBHOH (1 + %—}— eee + ;—) .

6* r. 1. Npatr



166 BECCENEBH OYHKHHH [807.1

AcuMntToTHYecKkne pann AnA9 60AbWHX 3HAUEHUR X

807.1. Yy(x)= (%)m :P, (x) sin (x—-— —’:—) + Q, (x) cos (x— -E'—)] .

807.2, Y, (x)= (%)m jP, (x) sin (x—-—gg) + Q, (x) cos (x-—-:if-)] .

807.3. Y, (x)= (—?—)m :P,, (x) sin (x— %_1) +

4
+Q, (%) co:x(x_'l;——})] . [Pane mas P u Q cm. 803.]
8074, Ya()= ()" [P () cos (s— 23— 3 )—
— QY (x) sin (x—-—%i—-—f;—)]

PP (x) n Q) (x) cu. B 803.41 u 803.42.)

Beccenesn PYHKUUM OT MHHMOTrO apryMeunTa
nepBoro pona [, (x)

808.1. Xlp=nl 4xI,,.. 808.3. 2nl,=xI _ —xI

n+1°

808.2. xln=—nl,+xl,_,. 808.4. 2n=I_ +1,.
808.5. 4lp=1I, ,+2,+1,,,.

d
808.6. L(FL)=x",_,.  B08.T. L(x"l)=x"I,,
808.82. [,=/,—21.

808,83, 1,=(%+1) g

X
808.84, 1.=(?x-§+1)1°-%(%+1)f,.
384 72
808.85. [, =(F+5+1)4—2(3+1).
808.90. o=/,
808.91. [ =/ —"1,

$ 4

808.92. !;=11(-},+1)--3’—°.

b 4

808.93. /= ({2,? +1)1,—(% +5)2.



811.3]

808.94,

808.95.

809.1.

809.2,

809.38.

809.4.

809.5.

BECCEMEBH OYHKIAH OT MHHMOIO APIYMEHTA 167
’ 192
l= (x.+x.+1)1—-(x,+1)

’ 960 I/
L= +5+1) n—(5+5%+18) .
Tabaunw /7, (x) »n 7, (x) cm. [10, 15, 21}

-l_ 4 l .
L=/, =1+(5x) + ({‘Z,Z.) + g‘{.;‘L

roe (= —-—ml.

1 3 l 3
I (x)=i""J, (ix) =1, (x)=—é— x+(;2:;) + gF;)s + ...

Ilpn 7 uenoM nNOMOKHTENLHOM

I (x)=i""J, (ix)=
LA LAY LAY
=£_2;;_)__ [l + 1((?:-:2) + 1-2(&1?))(::-;-2)'*‘ ]""

- (1 n4p
2
=p2° plin+p) *

Ilpn n uenom

I_n(x)=1,(x).

Ecau n He uenoe nojsoxurenbHoe, To uago B 809.3 samennts 21!
na Il (n).
[Cu. 868.1]

ACHMIOTOTHMYECKHE PN AAS GOAbIIHX 3HAaYEeHHA X

811.1.

811.2,

811.8.

6*'

f2.30
L (x) ~ V"— 1+t @ T ]

4n2—1%  (4n*—1%) (4n*—3?)
!(x)ﬁuv.___.. _1-— TEr + 5T B —]

e* [1___ 4t d1 X3 (dnt—1f) (443 X 5)
2“x ll gx 2[ (8x)’

(4n—12) (4n*—3%) (4n*+5 X 7)
- =7 o]

Uneun psapa 811.3 Te ke, yro H B panax 803.41 m 803.42.

In (x) % ——




168 BECCEJIEBH OYHKUHH [814.1

Beccenesn GYHKUMH OT MHUMOTO apryMeHrta
BToporo pona K, x)

814.1.  xKn=nK,—xK,, ..
814.2,  xK,=—nK,—xK,_..
814.3. 2nK, = xK,,,—xK,_,.

8]4.4. 2K;;—_—'~—'K _K

n-—1 n+1t'

814.5. 4K,=K,_,+2K,+K,,,.

d n .
8148, - (x"K)=—x"K,_,.

d, __, -n
8[4-7. d_x(x Kn)=_"x Kn‘i‘l‘

814.82. K,=K, 4+

814.83. K= 04 (5+1)K,
s14.84. K, =(%+1) K+ (m+1)K,

6 384 7
814.85. K,=‘2(‘?+1)K,+(_§+£+1)K,.
814.90. K,=—K,.

81491, K =—K,—5,

814.92. 1(,=—2"-°--(— +1) K,
814.93. K;=-—(5§+1)K,,-(§§+5)’%.
8

814.94, K;=—-x-(1x§+1)1< (‘92+ +1)

814.95. K;=—-(96°+ +1) —(15’104-408-1—13)"'

Tabnuum K, (x) v K, (x) cm. [10, 15, 17, 21].



816.3. BECCE/MIEBH ®YHKUMH OT MHHMOTO APTYMEHTA 169

8151, K, (9)=—(C+ ln%) I, (%) +

Ly (L) L)
I
rune C=0,5772157 — sineposa nocrosinnas. (Cm. 851.1)

816.2. K, (x)=(—1)+ (C+ In i;-) I, (x)+

n-1 -n
+}§E(_ I)P(ﬂ;‘-P—l)i (_J_;_)"’ +-

o=
(-—1)” 1 p+n
+5 Zm(") x

1 1
x (143454 o bptltgt i),
rie 71— 1eoe noJ0KHTENbHOE. Hpu p=0 nocnenHiol0 cKOOKY

c/eAyeT MOJOXHTh paBHOH ( 1 -|--12—+ coo %—) .

Cnenyer 3ameTuth, 4TO MHOTAA, 0COGEHHO B Gojee pannedt
auTepatype no GecceneBbiM pynkuusm, 6ykBoit K 0603Havaercs
COBCEeM ApYyroe BHPAXKEHHE,

815.8. [Ipn n nenom K_,(x)= K, (x).

815.4. Ipn 7 weuenom K, (x)=é—§-i%;§{]_n(x)-- I, (x)}.

AcuMnToTHYecKHEe PSAH AAf GOAbWHX 3HAaYeHUH X

816.1.

Wa

Ve I* [2.30  ]%.30.5
) € x[l 118x+2t(ax)= 3!(8x)'+ ]

1I= 4nt—1*
) [H‘ rex T
(4n*—1%) (4n2—3%)
+ = +]

816.3. K; (x) R5_(2_::‘_)1;':: "‘[1 +4nsl_!|_81x><3+
(n— 1Y Ut —39(Un'+5 x7) , ] .

K,(x)w(

816.2. K, (x)= (

‘&’I

(4n°—12) (4n% +3 X 5)
+ o (Bx)° + 31 (8)°

[Us 814.4.]
Hetpynuso BuieTb, kak NpoROMKHTH STOT psl.



170 BECCEJEBH SYHKHHHR {st2.1
byuxuun laukens

817.1.  H()=J,(2)+iV,(2). B8172. K, (=% 2 HO (iz).

817.3. HY(2)=J (2)+iYV,(2). 817.4. HP(2)=J (2)—iY,(2).

817.56. K,(2) = 5  gtnmpe HY (iz2).

Hng no6HX 3HayeHHN X M Q!

818.1. cos (x sin @) =J  (x)+ 2J,(x) cos 2¢ 4 2J, (x)cos 4+ ...

818.2. sin (x sin @) = 2J, (x) sin ¢ - 2/, (x) sin 3¢ 4
+2J, (x)sind@ ...

818.3. cos (x cos @) = J, (x)— 2/, (x) cos 2@ -+ 2J, (x) cos 49— ..

818.4., sin (x cos @) = 2/, (x) cos p— 2/, (x) cos 3@+
-+ 2J, (x) cos 59—...

BecceneBn Gyukuuu ot aprymenta xiVi
nepBoro pona

820.1.  berxibeix=J,(xiVi)=1I,(xV1)="ber, x4 ibei, x.

’ _ d
820.2. ber x—d—xber X, H T.A.

1 s 1 s
(z#)  (22)
820.3. berx =1— -+

21 @ e
1 s 1 U 1 10
820.4. bei x =(-{Q;!:') _(-f;:;.) +(_(2;;) —
1 : 1 7 1 1
820.5. bet'x=—-—-(%;l) +(;§l:l) _(Z:!) 4 ...

=X =X
b 5 5

821.1. Ina Gonbuiux 3uayeHH# x

ber x A "’;:;_; [L () cos ( ) — M, (%)sin (.—_-—.__)]




822.3]

821.2,

821.8.

821.4.

821.5.

§21.6.

821.7.

821.8.

822.1.

822.2.

822.3.

BECCEJNEBH OYHKIUHH OT Xi VTl-ro POJA 171

bei x = fz—v—— [M (%) cos(-y—,:-—--)-}-

2ntx
+ L, () sin (%‘—%)]'

1 2.3 .35 3n
Ly ()1 + g5 08 5 + g7 ggeye ©© +3l @ ST

rae

1 14 1#.3* . 2x 12.3%.5% 3n
MO(X) M—WS!H T“m——wSlnTﬂmﬁnT—...

ber’ x = ex__ [S (x) cos (V_ 8)

X b 4
— T, (x) sin (_V_Q—T—F?)]
bei’ x = il [T (x) cos ( J- )+
V 2nx V2
x %
-+ S, (x) sin (_ﬁ+§)]’
rae
1-3 x 1%.3.5 2n
S, (x) ~1 —17 8% O T 3@l P cos =
12.32.5.7 0s 3n l‘ 3%.5%.7.9 4n
TG ST T T a@ay oS TTee
3 12.3. 5 2n
T, ()= 155 510 +5rie @ Sin 7+
1’3’57 1’3'5'79 4:;
+3!(8x)' + 41 (8x)° 4+...

IMpu 7 nenoM noNOKHTENLHOM
ber, x4 ibei, x=J_ (xiVi)=i"l_ (z) D).

e (a)"
—_ (n+20) %
ber, x= Z FCET] Cos ————.

n p)R
bel "=Z T sin CERE,
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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 @YHKIIHH. [822.4
1 ny2p-1
= (=177 (5+p) (52)
— (n+2p) n
ber X= é PRCETL cos ————.
1 n4zp=1
e (£40) (1)
— J . (n+2p)n
bei X = Z CET] sin 2 .

Jns GoabluMX 3HaueHHH X, MpU UENOM NONOKHTEABHOM 71}

. Ve [ a, nn
ber, VT L (x)cos(V,ﬁ ~8—_|..,_)__

— M (x) sin (V__%'*'%E)]
eIV N, onn
bei x = Vi [M (x)cos(V_—-g~+~—)+
L (x)sm('—/:—-— )]
rae
4:__12 2 __12) (402 —32
L,(=1—=co x4l 2!28")", D cos Ze ...
AnP—1* . (4n—1%) (4n2—3Y)
Mn (X))~ 1T 8x sSin T o1 (8x)2 sSin —4—+ con

, xVs
ber, x = 'e/m [Su(x)cos ('—/x.—;—i-%.{_’_‘;)_

— T, (x) sin (%"‘"g"‘%)]
bei, x = %_ﬂ; [T"(x)cos (%-{-—%—I—%)-}-
+ S, (x) sin (%—I—%—l—%‘)],

rne
~ 1 Ant+1x3 N, (4n*—1%) (4n* 43X 5)
SplX) = 1 — —yg—cos 7+ 2 (Sx)’ co S"If'""
(4P —1%) (4n*— ) (407 +-5X7)
31 (87)° CST‘*’"'
Lint+1x3 . o=w (4n’—-lz)(4n’+3x5)
T, ()~ —yg—sin 37— o] (sx)z 4 T+

+ (4n*—12) (4n*—3%) (4n® +5X7)
37 (8x)° sin 4




824.6] BECCENEBH oyukuun ot xi Vi 2-ro pona 173

Beccenesn ¢ynkunu oT aprymesnta xili
BTOPOTO pona

824.1, kerx +ikeix=K,(x)i).

824.2. ker’ x = 4 ker x, ¥ T. L.
dx

824.3. ker x = (ln—i——-—C) ber x+711bei X—
l 4 l 3
(e e -
.
—(1+ ‘5+§-+%+%+—’g)£%.)—+
rge C=0,5772157. (Cw. 851.1.)

L L 1

824.4, kei x= (ln%——C) bei x—-%‘- ber x -
1

. N
-

()

1 1 1 1
-|—(l+-§‘+"3—+‘4-+g') By e

824.5. ker’ x = (ln %_ C) ber’ x-—»iAc ber x - %:— bei’ x —
1 3 ] ?
1 (‘2"") 1,1 1 (?")
—(145) o+ (145 +g+g) T —
'r 2 " 1 n /
824.6. kei’ x = (ln ;-—-C) bei X—= beix-——z- ber’ x4

| o)
+?"‘_(1+?+§) o3l T

-

1
QRSN
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825.1.

825.2,

825.3.

825.4.

826.1.

826.2.

)

BECCENEBH @YHKUHE [825.1

IIna GonuuiMX 3Havenuft x

ker x = (%;-)"' e~ V3 [L, (—x) cos ( % + 3’1) +
-+ M, (— x) sin (-';.——5+%)]
) e~V [M (— x) cos(v_+—)

— L, (— x) sin (_ﬁ+8£)]

Cum. 821.3 u 821.4 ¢ noacraHOBKO® —X BMECTO X.

ker’ x = — (2x )”2 e~ Vs [S, (— x) cos (%2_—%) -
+Ju—mm(§?~§].
kei’ x = — (%)me“”ﬂf’—[T,(—— x) €os (—"V._—Q-_%‘.)_

—8,(—xysin V_—-g‘-)].

Cum. 821.7 u 821.8 ¢ nOACTaHOBKO# — X BMECTO X.

kelx=(

i:’l

[Tpn uesoM NOJOXKHTE/IBHOM 71

ker,x+4ikei, x=i""K, (x V.

ker, x == (ln —i—-—-C) bernx+—;5 bei, x4

(— 1)”+P(n-p—l)l p-n (n+2p) n
+3 2 (2) cos == +

S(t+gHgtetotltytgto. +op)X

p=0
(— l)n-i-P (Lx)n-!.lp
X 2 cos (n+2p) = .

pl(n+p)! 4




827.2] BECCENIEBH OYHKUMH OT Xi Vf' 2-r0 poaA 176

826.3. kei"x=-(ln-%—C) bel, x— %ber,,x-{—

nei
1 NV (= 1)+ (amp—1)! [ 2 \*’~B  (n+42) %
+_2-pz; pl (?) sin —7———
1@'
~-2-§(1+ tgt ety ltgtgte )X
n 1 n+2p
D (%) G (1+20) %
p! (n+p)! 4 ’

826.4. ker:,x—.=( ln—z-—-C) ber, x—"e’" +Z belyx+

L N (= 1) "2 @p—n) (n—p—1)l [x\¥P="=1 (n+%p)m
+TZ P (?) cos ——+

+ 5_‘.(1+ tgteetptltgtgto.tig)X

p=o

n42p=1
— n,,,,,, (n +2p) (—;—x) T wtma
T (nFp) cos 4

826.5. kei,x ( In2— c) bel!, x bel"‘-% ber,, x -+

X

-1
1 — 1)3+P (9p — —_—p — 2p=n-1
++ Z (=1)*?@2p—n) (n—p—1) (2) sin At ™

- p! 4

1y 1, 1 1 1, 1 !
§(1+g+g+...+;+1+§-+§+...+n+p)x

(— 1 at2p) (x)
2 sin (n+2p) %
XCET] el

827.1. Iona Gonpmux 3HavyeHdt X NPH UEJIOM MONOXKHTEIBHOM 71:
ker, X = (2—’:)1"3""1,’— [Ln (— x) cos ('—‘;.—2—_--]- -';'—;—-}- '—’25) +

+ My (—sin (J=+ 5+ ) |-
827.2.  kel,x= (—2’;)'” e~V [M,, (— x) cos (7’;4. L %) —

L (— ) sin (—’-‘ﬁ+-§ +"2-’-")]
[Cu. 823.3 n 823.4.]

X




176

827.3.

827.4.

828.].

828.2.

828.3.

828.5.

828.6.

829.1.

829.2,

829.3.

829.4.

830.

BECCENEBH GYHKLIHH [827.3

kerp X = — (%)"'e“’ﬂ [S,, (— x) cos (]f——?—% + ’-‘5—‘) +
i §49)

i (3] 1 (G )-

— S, (—x)sin (V._ %-—l—'-g-‘)] [Cm. 828.7 u 823.8.]

HyXHO 3ameTHTb, 4TO PpAAB Jjasi GOJBIIHX 3HAYEHHH X—3TO
aCHMNTOTHYECKHE PA3JNIOKEHHA, H CTENeHb TOYHOCTH, KOTOPYIO OHH
JaI0T, OrpaHMueHa.

PexkyppeuTHne GpOopMyaH

ber, x = -lV—Q_— (bet” x—bei’ x),

bei, x = 7: (ber’ x - bei’x),

ber, x = 2be X ber x. 828.4. bei, x = — 2 hir' % — bei x.
ber, x = — ber’ x-—-?—b—i—r-’—f .

bei,x = — bei’ x— 2 bii’ x

ber, ,x=— z r(ber x—Dbei, x)— | X,

bei,, x=— nlf (ber, x -+ bei, x)—bei__

’ 1 . n ber,x
ber,,x=——-]7.-§=(ber,,_,x+be1n_,x)—— Pt
bel,.x_.-—V= (ber,., x—bei__ )——-"—bd—“-x-.

bopmym 828—829 ropatcs u ans GecceneBwX PysKuui pro-
poro pona, ecan 3ameHuTh ber Ha ker M bei na kei,

Tabauun sHauennit GyHKUMA OT aprymMenTa xi Viem {8), [I1], [16].



837.2]

835.1.
835.2,
835.3.
835.4,

835.5.
835.6.

836.1.

836.2,

836.3.

836.4.

837.1.

837.2.

MHTECPAJIH
Beccenesnt ¢ynkuun — Hurerpann
X"J,_ (x)dx =x"J (x).
Sy (%) dx =—x""J, (X).
x'_ (x)dx =x"I,(x).
x~ "1

(x)dx=x""I (x).

n+1

Ky (%) de=— x7"K, (x).

|

Jar

|

S

{ xk,_, () dx =— XK, (x).
Jx"

fxberxdx = xbei’ x.

:

Ex bei xdx =—xber x.

X
Sx ker x dx = x ket’ x.
0

x kei xdx = — x ker’ x.

x (berpx -+ beipx) dx = x (ber, x bei:,x— bel, x ber:lx).

X (ber:,”x + bei:fx) dx = x (ber,x berpx -+ bei x bei;,x).

177
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CH®EPHYECKUE MHOT'OYJIEHblI (MHOIOWIEHDbI JEXAHJIPA)

840.

841.

842.
843.

844,

Po(l")=l-
Pl(l-l')=|"-

P, ()= (3u'—1).

P, (n) =i2 (5u*— 3p).

P, () =g (5+Tp*—2:3-5p* +1.3).
P, (ll)=§%(7-9p'—-2-5o7p'+3-5p).

P, (|.l.)=2"1—'6-(7-9-11u'-—3-5-7-9p‘+
43.8.5.7u*—1.3-5).
P, (1) =545 (9-11-130"—3-7.9.11p* 4
+3:5.7.9p%—3-5-Tp).

KospdruuenTs B cKO6KaxX COCTaBAeHH H3 GHHOMHHAJbLHBIX KO3(-
¢bunnenToB, a2 3aTeM IPYrHX MHOXHTeJeH.

__(@2m—1)(2m—3)...1 a m(m—1) ._
Pa(p)= ml [" —sEa=n k"t

_'_m(m——l)(m—2l(rn—3) m-a___ ]
2:4(2m—1) (2m—3) R

an HEYETHOM m DpAJ KOHYAETCA 4JICHOM, COINEpPIKAIIHM |, @ MpH
Y9€THOM m-—4JIeHOM, HE SABHCAUIHM OT W.

(m4+-1) P, ,(W)=02m+-1)pP, (p)—mP, _, (1).
(' —1) P, (p) = mpP,, (W)—mP,_, (1).
Oaa Goabliux 3HaveHH# m

P, (cos 0) =~ (m—n-s%—e—)msin {(m—l——é-) 04 %} .




845]

844.1,

844.2,
844.3.
844 4.

845.

MHOTOY/IEHH NEXAHIPA 179
P (t) = o e (' —1)™,
P,(1)=1,
P, (— x)=P,,, (x).
sz+1 (—x) "—-"_"Psm-l—l(x)‘

Ilepsne npom3BoaHLE P (p.)=—d-P (n).

dp™ ™
P, (u)=0.
P; (p)y=1.
P, (p) = 3p.

P, (p) = (3-5p"—1.3)

P (1) = 4 (5+Tu*—3-5p).

Py () =g (5-T+9p*—2.3-5.7u* 4 1.3.5).
Py () =gy (T-9-11p" —2.5-7-9u* - 3-5.Tp).

P} (1) = 5s (7-9+ 11133 —3.5.7.9- 11* +
+3-3.5-7-9p*—1.3.5-7)

Kosdppnuuentst B cko6Kax COCTaBNeHHN H3 GHHOMHAJNBHHX KOde
(HIHeHTOB, a SaTeM ApPYruX MHOXMHTesed.
Ta6auny suagenndt MHorouseHoB Jlexxangpa cM. [16].




850.1.

850.2.
850.3.

850.4.

850.5.

850.6.

850.8.

851.1

851.2.

XIL.

ONPEAEJIEHHBIE UHTEIPA/Ibl

Ex”“e""dx =§ ( lnl?)n-‘dx = ['(n).

0
I (n)—2amma-gbynruusn. Nurerpan nmeer KOHEUHYIO BEAHYHRY
npu n>0.

I'(n+1)=nl (n).

)T (1—n)= [n ue uenoe].

sin nmn

[ (n)=(n—1)}, korna n nenoe noAOKHTEAbHOE,

T(1)=T(@2)=1.

I‘(—%—)=V—fi. 850.7. I‘(%)=%’E
I‘(rz+-—é—)=l-3-5- oo 2n—3)2n—1) V2"

(n 11e10€ NOJIONHTENbHOE),

nP(4+n=—Ce 325 S8 ey,

rae C— slineposa nocmosnnnasn:

C= lim [— Inp+ 14445+ +-;-] —0,5772157
p~»®
H

S,=1+gp+a+-=+ =L(p). [Cw. 480,]

X7 Sgx® St s
In F(l +x)= _lnsmxuﬁcxﬁ—é——_‘T_"' [x < l]'




854.12]

851.3.

851.4.

851 .5.

8562.1.

853.11,

8563.12,
853.13.

853.21.

854.11,

854.12,

ONMPEAE/NIEHHBIE HUHTECPAJL 181
1 X7 14x
ll‘l 1 = - ——
P( +x) 2lnslnxn 2l T—2x

=0 x— (S, = N5~ — D%~ ...

. 1
Jna sHauenufi x Goabile yem 5 ucnonbsosath 850.2 u 850.3 u

8TH DPAALL

- | 1
F(JC—{— l)k;xxe X l/ 21X i'l +i_§;+§.§.8_x.z_
139 571 _ ]
51 840x® 2 488 3201

dt1a QopMyna naetT acUMNTOTHYECKOE BupaxewHe ana xl,
Koraa x— GoJibiioe Uenoe 4uCIo, [Cm. 11.]

InT (x+ 1)y In (27)— x-+ (x +-%) In x -+

+l~2x 3. 4x‘+5 6x*

[B,, B,, ...—uncna Bepuyanu]. [Cu, 45 u 47.1.]

dro— acumntoTnyecku#t pan Cmupaunea. AGconioThas

BE/MYHHA OIKUOKH MeHble, yeM abcoMmoOTHash BEJHYHHA NEPBOro
OTOPOIEHHOTO 4JIeHa,

ow

Se""lnxdxz——c,

0
rne C=0,5772157, kak B 851.1.

I(n)=T (n+1). [Cm. 850.)
II(n) wnorma HaswBalOT 2ayccosoii hyHxyued.

[Tpu 7 uenom nonoxutenvHom Il (n) = n!.
I1(0)=1,

Slxm—-l(l_x)n—l dx-—'_-— r(m) P(n)

NCETY) =B (m, n) (6eta-Pyukuus)

[m, a>0].

‘xf’dx____ P 1 1 ' (""'l)P
S =vme—1pg—g+ .+ 2
1]

[p=1, 2, ...].

Sxp‘“‘dx__l__ n . i [ > 0]
. I+x2 — p  p+q p+2¢ p+3¢gT ‘" p, 9 .
[Cum. 35.]
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854.21,

864.22,

855.11.

865.12.

835.13.

855.14.

865.15.

8565.21.

855.31,

ONPERENEAHHE HHTEIPAJ [854.21

n

r dx _ -
jl+x+x'_31f“:§'
[ ]

2n

de
jl-—x-i—x'_g Y3

1
xP-ldx

n

(T—x)?" sinp=x

1
P -p
- l—:—xx’ dx = n
2cos P
. 2
1
xP4x~Pdx )¢

[

3

49 x p x
2qcos (-q-— -§-)

dx X
(1=l g ™
) q
1
xP='dx =
(1 __xQ)PM QSiHE-IE
0 q
1
x""‘—}-x”"'dx__ T (m) T'(n)
(I4+x)™*% =7 " T (m+n)
0
1
x"dx _ 2:4.6 ... (m—1)
V'I._..xz_ 3:5:7 ... m

_ 135 ... (m—1)

=V?:'P( 2

24.6 ... m

m—l—-l)

2 m
I‘(?+l)

2

[0<p<].

[—1<p<].

[—e<<Pp<g].

[¢>1].

[0 <p<q].

[m, n>0].

[m— neuernoe uenoe > 1],

[m—uyeTHOe nonowmTENLHOE
uenoe],

[m— npousBoasroe >— 1],

[Tlonoxuts sinx=y B 858.44 nm 858.45.]



856.04]

855.32.
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x™ dx n n
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n 2
' re+nr(5F)
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0
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0 0
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0
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n
p+1
o T (__._2 )
xsinf xdx = 5 I‘(p , [p>-—1],
. )
/e
=7 S sin”? x dx,
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tgpxdx ctg? xdx = — [p*<1].
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if2
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nje
S xds_ m
tg x 2
]

cos™ x cos mx dx= -2;-,;; [m+1>0].
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n I'(p+1)
) ()
[p+1, p+m+-2, p—m+2>0].
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cos? xcos mxdx = ——
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mx
. sin-—-—I‘(p+l)

PHEE e (5

sin xsinmx dx =
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sin® x cos mx dx =57
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S sin®® x cos*® x dx = 5 2-4«6 T a ¥ %) .
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() (4F)
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=73 [m=n]
[m m n—unenwe uncnal.
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S cos mx cosnxdx =0 [m==n],
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AOBaTE/NbHO, Yrabl arcsin@ W arccosa nexar B MEpPBOM
KBaapauTe,

e 2 n i
dx S{ dx —§—+ arcsina

T—asinx | T—acosx Vi—a
] 0

[Cm. npumeuanue k 858.520.]
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(I4+acosx)* ™ (1—g?)' l—a®"

1]

[Cm. npumeuanne k 858.520.]
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0 0
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2
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n
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0

0

2
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1
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dx .
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dx K 2—at
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xsinmxdx _ n?
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s sin® x dx s dx -
5a‘sin=x+b’cos'x=§ FRcigx - %a(a +b) [a, > 0].

/2 e
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/e
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°

nj2
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wje
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858.560. j sin (a*x*)dx = j cos (a’x*) dx =§% [e>0].

0
858.561. Ssm " dx =Scos£§dx=—%— .

0

[Fiumezpasss Dpeners.]

858.562. S sin (x?) dx =T (1 + IF) sin [p>1].
858.563. 5 cos (xP)dx =T (1 + -:;) cos 3 [p>1].
858.564. S sin a’x® cos mx dx = —l—g—} sin ( 1 ;1;) [a>0].

0

C 2.2 Vﬂ: m®
858.565. S cos a’x" cos mx dx = —5— cos ( 7 ﬁ) [a > 0].
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sin® mx —sin? nx d I1 ;_nri_

858.631, S P x=-1In [m, n = 0].
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858.632. S“’S’ X COT Y iy = o In - [m, n + 0].
858.641, SS“‘ T G I [m>0].
in??*1 1.3.5 ... (2p—1) =
858.649. S = 79.4.6 ... (2p) 2
o

[p=1, 2,8, ...; m>0].

858.650. S sin LY = S ALY PR

858.651, S ML dx=(n—m) 5 [n>m>0].

858.652. SS’“’”‘"d x=|m|%. [Cm. 868,711,]
]

858.653. S S’ M2 g — 3 mins.

mx

858.654. S sin® -

dx==[m]%.

[ sin®? mx 1.3.5 ... (2p—3) |m|n .
858.659, (M axm i oL AR [p=2, 3, 4, .. ].
]
858.661. SS“‘ ™ gy =3 min [m>0].
868.701. 5““’"";"5“ dx=3 [m>n>0],
n —
= [m———ﬂ>‘0]&
=0 [n>m > 0].
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sin mx sin nx I
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dopmyna:
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X sinmxdx = 7 Sin 5
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¢opmyna:
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{Vm+n V= m}2 2 tn>m > 0]
Ssm’ = dx=Vmn [m > 0].
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[0<k<].

[0<k<].
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me\ o
)%

[a, b, m>0; a<Db].

at—0b

§ xsinmx dx - (e
) @FAEFH

-ma

ne .
7 (sin ma -+ cos ma).

sin mx

j:ﬁﬁ_d_
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T
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198 ONPEJAEJIEHHHE HHTEIPA/IH [859. 121

sin x dx 2 1 14-a

- = —_ 2 ]
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T (a—bcos x) dx 4
a—bcos _
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859.151. Slnxde 2
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859. 162. m == 5—. [CM. 90-2.]
e dx 9
850.163. | =T [—a <<l
[lpn ¢ =0:
859.164. T+_g"f'+_x’= 1, [Cv. 90.2.]
dx n
v Sﬂ-;z
¢ xPdx __ nsin p@ .
859.166. (i =B 0<p<1; 0<g<l.
0
860.01. S e~%* dx=-‘lz— [a > 0]. 860.02. Sxe"“"dx-:&-l; [a > 0].
0 0
860.03. S x’e"“"dxmf—?,- fa > O].
1] _ VF
860.04. Sx‘he IS [a>0].
o 2a Va
860.05. Sx"f=8'“"dx=% la > 0].

7‘
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860.06.

860.07.

860.11.

860.12,

860.13.

860.15.

860.16.

860.17.

860.18.

860.19.

ONPELENEHHBIE HHTETPAJIR [860.06

1 =~ —
xp-—;e‘*axdxz1'3.5”'(210_1) V:‘t
2F P+ —

0 a 2

[@a>0; p=1, 2, ...]. [Cm, 860.07, BropoHi Bux oTBeTa.]

-]

S'x"e"“”dx-—_-%, [@a>0; n=1, 2, ...],
’ T(n+1
=%;ﬁi ) [@a>0; n+1>0].

ge"‘x’dx=K£— [r > 0],
¢ - rix? 1
Sxe r dxz;z-;z
0
jx’e*”x’dx=1£f, [r > 0.
0
sza+|e_r=xadx=2r2fil+z r>0 a=1, 2, ...].
Sxﬁae-r’x’dx=I.Séi’:‘;z(firl)l/&_ [r > 0; ar—*l, 2, ...].
()
Sx"e*"*’dx:—g—;,m-— [n4-1, r > 0]
0

(nonoxus m=2 B 869.19).
Se*‘”’”‘dx:;n!;I‘(TL—) [r, m > 0]
0

(nonoxus n=0 B 860.19).
Sx”e_(rx)mdx=mrln+lr(n—!m-l) [n4-1, r, m > 0].
0

Bce npeanayune ¢opmyast 860 MoryT OHTb MNOAYyyeH
U3 STOH NPH COOTBETCTBYIOLIHMX 3HAUEHHAX 71, © U m,
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860.21.

860.22,

860.23.

860.24.

860.25.

860.30.

860.31.

860.32.

860 .33 -

860.37.

860.38.

ONPEAEJIEHHBE HHTEIPA/Ib

e 0 (3) _ 2-1,202057
T 1T g T a*

no?n n

mxzn—ld 21— 1)1 o —~2,2n
Vo= ten =20
0

[a >0, n=1, 2, ...1.
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fa, b > 0].

la, b, ¢ > 0].

[a > 0].

[a, b>=0].

[a > 0].
[Cm. 48.003.]

[a > 0],

[Cm. 45.]

[Cv. 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,

ONPEJE/NRHHME HHTETPAJH [860.39

CxP~'dx T (p) 11 T (p)
(ei="2 [1+5+5+ - | =2t

[@a>0, p>1; p He o6s3aTenbho uenoe yucaol.  [Cum. 48.09.]
Ta6nuuy C-pyukuun Pumaha, colepxaulyilo H apoOHbie
3HaYEHHS apryMeHTta p, cM, [16].

¢ dx In2
Seax+l= a [a >0]. [Cm. 601.01,]
0
w dx 2
S‘ = == - [a>O]. [Cm. 48.22.]
0
¢ 2dx 23 3.1,202057
S oi=a 7t O="r [a > 0].
]
[Cm. 48.003 u 48.23.]
o xd 7 nt
&% +x1 =120 a8 la > 0].
0
- xn-1dxy 9:m—1__1 p2n
e®* 11 = n aann [a>0; n=1, 2, asv].
0
[CM. 45 u 48.28.]
w nd
p =y [Cw. 860.49.]
0
¢ xP-1dx_ T (p) 2
Seax_'_l — aP (I_Q_p)g(p)
0
la, p> 0; P He 00513aTeNbHO 11e/10€ YHCJO].
[Cm. 48.29.] [Aaa p=1 cm. 860.40.]
¢ dx 2dx

= \ ———3 = 00,
sh ax e9* —p—ax

°L’jg

xdx
h

[a > 0].

R
&%

-8
n
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860.502.

860.503.

£€60.504.

§60.507.

860.508.

860.509,

860.511.

860.512,

860.513.

860.514.

860.518.
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Xdx

sha:c=2 (21) ( : +§1‘_'+§17+7_i'+ ** ') la.'

2a, £(3) =4-1,05180/a%, [Cm.48.13.)
x’d 4
sh a; = gc?‘ la>0].
x*dx 93
sh ax = D) 1 ,03693,0'

2n=1dy p" (22— |

sh ax f(Znazn )Ba [a>0: ﬂ=1, 2, eeole
[Cu. 45 u 48.18.]

f;, jﬁ [Cm. 860.509.]

-4y 21‘() 1
shax—' ? (1""'2‘;)C(P)

[a>0; p>1; p ue o693aTenbHO LEN0E 4YHCIO].
[CM. 48.190]

x dx

shfax o

A [a>0].
.S:“l:_f&’%‘ _—__g_ . 1,202057/a®. [Cm. 48.003]
T [a>0].
:_;% =a.£_; B, fa > 0]. [Cm. 45.]
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860.519,

£60.530.

860.531.

860.532,

860.533.

860.534.

860.538,

860.539.

860.541.

860.542,

860.543.

OMNPEAEJIEHHHE HHTEIPAJIH [860.519

CxPdc T (p+1) L1, 1
Ssh’ax=2-”“'a?+' (1+§F+§—P+7ﬁ+ ):

0

I‘ 1
St Lt ()

[a>0; p>1; pue oba3arenbno uenoe yucio]. [Cum. 48.09.]
¢ dx 0 2dx n
Sch ax=S e L g-9% " og [a >0l [Cm, 679.10.]
([ xar =2G[a*=2-0,9159656/a* [Cm. 48.32

ch ax - -_- ! * M, . .]
0
® =d .
Xﬁh :x=g_aa [a> 0],
]
r Sdx
S 9% — 12.0,98894455/a", (Cv. 48.34.]
(]
¢ x%dx 5 nt
Schaxz-ﬁa? [a > 0].

q2n+1

—gmiB @3>0 2=0,1,2, ...1. [Cv. 45.]

g “Cwmyg
2%
| a
®x

xP-1d 2T (p)
chaxx= aP (1__+5P 7p+-'°) [a, P>0]

0

Hna nensix 3unavenut p cm. 48.31—.39. [Ina p Heuesnnix
CYMMY pSila MPHXOLUTCA HAXOMHTb YHCJEHHO,

x dx _ln2
chax” a* *

chifax 124 fa > 0].

_9 a_9C1
= - 1,202057/a* = £ =2
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860.544.

860.548.

860.549.

860.80,

860.81,

860.82.

860.89.

860.90.

860.91.

860.92.

860.99.
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¢ x*de 7 nt 0
S ch®ax =~ 240 at [a>0].
1]
D en 9n=1__ 1 " .
Pote B s seantn.)
: ( 9 |Cm. 45.]

1~5) \
7 )T (p+1 .
S :i:;ii = 2?—21 EIPPTIJC(P) [a>0; p>1].
Mpu p=1 cm. 860.541. [Cm. 48.29.]
Se“”‘ sin mx dx=z-2—$—n—1§- [e > 0].
0
R 2
Sxe"‘”‘ sin mx dx:@la_-i% [a >0].
0
- 2__ 2
S x’e~%*sinmx dx = 2'{;3‘: m,)',n ) [e > 0].
0
¢ pm1,—ax o __ T (p)sinpb a. m~>0
on"’ e~ %% sin mx dx T Ip, @, m>0],
rae sin@ =m/r, cosO=ajr, r=(a*+ m*)'~,
Se'“" cosmx alx=Wam2 [a>0].
0
-] 2t
Sxe“”‘ cos mx dx=m'%§ [a>0].
( —-a 2 2 __-3m?
S x*e™%* cos mx dx = a(cif-{-mzr ) [a>0].
0
S £~ 'e=9% cos mx dx — L (P) cos pI
(a* +-m2)Pl

0
[a, p>0], onpenenenne 0 cm, B 860.89,
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861.01,

861.02.

861.03.

861.04.

861.05.

861.06.

861.10.

861.11.

861.12,

861.13.

861.14,

861.15,

ONPEAEAEHHLIE HHTEIPAZN {ss1.01

¢ e— 9% m
S —— sin mx dx = arctg — {a >0].

S = cos mx dx = oo

K e—9x 1 m?

S . (1—cosmx)dx = ¢ In (H—-&;- [a>0].
e e—ax ¢ 4 n?

S (cos mx— cos nx)dx =5 L n X [a>0].
1]

Se" ~ cos mx dx--— In 44— ,ig, [a, b>0].
V]

e & +9m?

S e~ % cos* mx dx = -“Tm—‘-)' la > 0].
0

an ?mz

S *sin*mx dx = m [(1 > 0].

9-ax

sin®* mx dx =%~ in (

) [a>>0].

e-ax

x2

g g

2 o 2m a 4m?
sin® mx dx = m arctg ?_Tl“(l+_a7) [a>0].

2amn
{a®+(m—ny} {a* +(m+n)*}
[a>0].

e~ %" sin mxsinnx dx =

Sy 8

m (@* 4-m* —n?)
{a* 4 (n—n)?} {a* +(m +n)?}
[a>0].

e~ %* sinmx cos nx dx =

e 8

a (a® +m?* 4 n?)
(& (i nl} {@+ (m )
[a > 0].

[+ :]
S e~ %* cosmxcosnx dx =
0
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861.186,

861.20,
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861.22,
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861.32.
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861.51,

861.61.

861.62.
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a*+(m+ny’
a®+(m—n)? [a> 0]‘

. ) 1
sin mx sin nx dx = T In

eCe8
o
%] 4
x

Se“’”" cos mx dx = V“ e-T‘F [a>0].
0
Sxe‘“”‘z sin mx dx =" V-R -17‘? [a>0].
0
o -alx?
Se smmxdx-—Terf(;;) [a>0].
0
[Cm. 590.] TaGmuum cm. [196].

¢ e @+ Va¥m)”Vau

— dx= = .
OS e cos midx e [a>0]
Se"“‘ sin Y mx dx= V;‘/"; a [a, m>0).
0
P p—ax w =
S if;c_ cos V mxdx-%e 4a [a, m>0].
0
Se"“" sin (px + q) dx =2 Si“;i’;fos q [a>0].
0
w® a . i
Se ¥ cos (px -+ q) dx =421 [a>0].
0
/2

sinx 2

¢ sin mx ( 2.sinmx n nm
) P dv={ S =g [a>0].
0 0
A Cos mx k) |
J o o0k
. 2a
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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 HHTEI'PAJIHI

sh px n np
S sh gx 2q g 2q
[}]
% ch px !
S ch gx 2q cos A
29
0
~ )1
S thgxsinmx dx =
nm
2q Sh —2——
P q
A sinmx n
th gx ax = m
9 2 th %
. q
@ mi
. nush —
sin mx cos nx a
S h ax ax = ma na
s % (ch mu  on " )
o a a
mi nn
n ch % ch ""2—&"

ch ax

®
S cosmx Cos nx
]

[+ ]

S th ax cos mx dx = In cth &2
4a

0

[861.63

[—o<pr<<g; ¢>0].

l—g<<p<<q; ¢>0)].

[¢ > 0].

[¢> 0].

[a>0].

[a>0].

[a > 0].

[a>0].

[a>0].

la, m>D0].
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862.01.

OC..‘—-—QS

e % shbxdx =a—2%53

_ a
862.02. | e~**chox dx =7,
0

—

o . ba
862.03. Sxe-“”x* chbgde VT g

4a®

0

® - b
862.04. Se"ax sh (b l/:_c)dx = ’ V—IE— =

: 2a I/a

¢ sinmx 1 n
862.11, S 8% ] dx ~ 9m~ 2ash (nm/a)

0

¢ sinmx T I
862.12, 'S‘ 2% __| dx = 9aq th (nmja) 2m

0

T sh px _ L 1
862.21. 5 T Y = s mpla) 9p

0

0 sh px 1 T
862.22. S a1 4x = 2p  2atg(mpla)

0

I i

sinmx dx

862.31, S(l+x2: sh nx=—-_2%‘- +(shm)In(l4e™")

0

- -}

g th I-%-t
862.82. )y sinmxdx=-—(shm)ln(l—e ™)

c :

y: sinmx d
862.33. mm "M = —(sh m) In th—rg-

(1 +x2)th-§-
0
@ pr
sin ~—

862.41, S :E gxx Cos mx dx = 2:: :

. q cosgg-{—chm—:
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[a>b=0].

[a>b=0].

[a > 0].

[a > 0].

[a> m > 0].

[a > m > 0].

[a>p>0].

[a>p=>0].

[m > 0].

[m > 0].

[m > 0].

[—9<p<q ¢>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,

OAPEJEJEHHHE HHTEIPAJIN j862.42
Sﬁ ch px 14 sh "’;“
sinmx dx =
: sh gx 2q cosgﬁ_l_chmqn

: g mn
.SSh 2~ sin mxdx=-—g—t--sm 29 ” 29
ch gx q pn mmx

° COS—-—+Ch-'q—'

[—9<p<g ¢>0].
T cos pIv v
g ch px cos mx dx = = 29 29

ch gx q px mn

v cos _+ChT

[—9<p<<q; ¢>0],
1
{(1n) ax=T(g+1) lg+1>>0]. [Cm. 850.1.]
0
Sxpln—i—dx=(p_ll_l), [p+1>0].
0
1 1\2 2
Sx"’ (ln ?) dx““-:-m [p+1>0].
0
¥

r |

Sx"’ (ln-}l—)q dx-—-—(-ﬁ—g_?—?-)fq—l,- [p+1, ¢g4+1>0].
0
§ ()" e
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.

863.35.

ONPEXEJIEHHBE HHTECPAJH

xIn -;d w1
—x ¥ =% 1
£ In -
X age=_1_ 1
| — 6 12 2
nl
X n?
=17
ln-% ot
Ty w=l—1
|
Fx ¥*T11
2
+x1n—!-dx_-.f-r—--—l
P X
o1
x n?
—= =3
1
1H7dx 2
—x2 24
1
2
ln-x—dx-—nz 1
1 —x2 8

X
T 9%=0=0,9159656. [Cm. 48.32,]
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863.36.

863.37.

863.41.

863.42.

863.43.

863.51.

863.52.

863.53.

863.54.

863.55.

863.61.

863.71.

ONPEAENEHHLIE HHTETPA/LI [863.36

1

— 2

l—l-x’ 97
0
1
14-x _4:1:
S-—-'—"—'—l_xs 1 —dx "Q“.?-.
0
! ln% n
5 dx = -—1n2.
1—x2 2
0
1 xln—l—

f dx=1—1n2.
Vi—x

[p+r+1,g+r+1>0].

(I=x?) (0—=x9) ;_1o (p+g+])
Inx (p+1)g+1)

[p+ 1,9+ 1, p+9+1>0].
1—x\ dx 2
( )-—-——l =111"E-.

j
S (In x)” n®
0

L

l—l—-)ct2 — 16"

1
ln(l-—x)dx=--—1. 863.72. len(]—-—x) dx=-——-%.
0

Oy



864.01]

863.73.

863.74.

863.81.

863.82.

863.83.

863.84.

863.85.

863.91.

863.92.

863.93.

863.94.

864.01.

ONPEJAEJEHHHLIE HHTETrPAJIN

1 p+1
1 1

SxPln(l-x)dx:—-mZ;
0 n=1
‘ In(l—x) , =
S P dxu_—-s.

0

1

Sln(1+x)dx=21n2_1.

0

S.xln(1—|—x)dx=%.

S xIn(14+x)dc= {QInQ—Y‘
0

n-1

S T

tp-1 1 ”—1)
x*P 1n(1+x)dx=2—-2

In (1 4-x) ni?
X dx 12

Sl

S InxIn (1—-—-x)dx—2~—-§6—z.

0

S InxIn(1+4+x)dx =2-—-21n2——--l’g.

0

1

5‘ xlnxln(l—-x)dx:l-—-%,
1 _ﬂ:z l
S xlnxn(l4-x)dx =5 —=.

[p=0,1

(____l)n ll

[p=1,

In(1—x) _x A
(B dx =5 In2— 0=F112—0,9159656,

0

[Cw.
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2 ...

[p=0,1,2,...].

2, ...].

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.

ONPEAENEHHHE HHTEIPAJH

In (14-x)
S Tre dx ln2.

S dx—-—ln2+G

0

Y In (142
--—'I'—:_F-F-—dx—- In2—aG.

1 14x _n?
7! (l———x) *=7-

S‘ ln(I-—xP)dx=___£
x 6p

0
S! ln(iix) dx=2In2,
|

S‘ In (1 4 xP) +xP) nt
dx
12p

1
In(l—x) ., n
5 7_1:{2 dx--——?G———-?-ln 2.

S In (1 +"’ dx=20—%1n2.

,(}r;ﬂx’dx z {f—;+(1n 2)'} .

1
cxy 1]
S (1—x)e ln-;c-dx—l—?.

[}

w
S x —x_- = sin? PN
°

Pt

[884.02

[Cum. 48.32.]

[Cm. 48.32.]

[p>0].

[p > 0].

[Cm. 48.32.]

[Cm. 48.32.]

[0 <p<1].



865.01}

864.52,

864.563.

864.54.

864.55.

864.61.

864.62.

864.63.

864.71.

864.72.

864.73.

864.74.

8656.01.

ONPEXEJEHHHE HHTETPAJIN

Sﬁln%d =§;$'%E

félfld =7

:

S‘x%_idx ;‘lna

J nae-g

j‘%ﬂdx=§4-ln2+(}.

5

?l‘}_%%____“::ﬁdx=%ln(l+ab)

:

5 @42 4x =2 1n(a+0)
}_rl_(x%:-;i) dx = (1.-.p)nsin pr

(4% ;. _ =

x'+9 ~ gsinng

In (1 4-xP) n
X * (q...].)sln.u_(_q_-.-_.-i).
p

8 98 S8

( ln\xP-—-lldx: 14
5 d (q—1) tg {2

nhi
=T 1n0 G
S Insinxdx = 41112 7 .

218

[0 < p<1].

[a> 0].

[Cm. 48.32.]

[a, 6> 0].

[a, 6> 0].

<<p<t].

[0 <<g <],

[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.

ONMPEAEJEHHKIE HHTErPAJIbI

Tt/

S lncosxdx-—u—%ln?—kg-.
2

]

/s

S Intgxdx=—G.

/a

S n(1 + tg x) dx =% In 2,

Tila

S 1n(1-—tgx)dx=n—gln 2—G.
0

iz T2

S Insinxdx=5 lncosxdx-:—-—% In 2.
0 [1]

/2

S Intg xdx =0.

0

/2

S (sinx)Insinxdx=In2—1,
V]

/2
5 (cos x)Incosxdx=In2—1.

0

/2 nf2

S (cos x) In sin x dx =S (sin x) In cos x dx
0 0

n/z .
s b/
S(tgx) lnsinx dx =— 5.

0

iz

S (sin® x) In sinxdx=%(1-——21n 2).

/2

. n
S (cos 2nx) Insin xdx =— o
0

[865.02

[Cm. 48.32.]

[Cu. 48.32.]

[Cm. 48.32.]

— 1,

[» > 0].



865.42]

865.27.

865.31.

865.32.

865.33.

865.34.

865.35.

865.36.

865.37.

865.41.

865.42.

ONPENEJEHHBIE HHTEIPA/IbI 217
/e
Incos x . n?
sin x — 8"
0
Ttz
S In(1+ cos x)dx= 2G—= IQn 2. [Cum. 48.32.]
0
/2
S In(1-— cos x) dx=——2G—-u12n2. [Cum. 48.32.]
0
/2 |
S In (14 tg x) dx = G+ 212, [Cu. 48.32.]
0
e

S In(14psin®* x)dx =

[z S
=S In(1+4pcos®’x)dx=nmln _lil/g_'_lig [(14p)=0].

0

Itz

S In (a? sin®x 4- b*cos®x) dx =m In 2 5 b [a,b > 0].
1]

/2 /e

S In (a® 4 bPtgx) dx = S In(a® 4 b*ctg*x) dx = In (a4 b)

V] 0
/2
In a+bsinx) dx
a—bsinx ) sinx
1]

/2
=-S In (a+bcosx) dx = J{ arcsin (—g—)

[a,b > 0].

a—bcosx/ cos x
[0 < a’].
n

g Insinxdx= —mnin2.
U]

n? In2
2

1
len sinxdx = —
Q
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865.43.

865.44.

865.45.

866.51.

865.52.

865.53.

865.54.

865'6 1 L

865.62.

865.63.

865.64.

ONPEJE/IEHHLIE HHTEIPAJIN

n
S In(14-cosx)dx= —nln2.
0

S‘l"(“ibcosx)dx_—_n]n{“'l'lgm}

S ey dx =marcsina
cos X
0
S(cos mx)Inx dx = — S-l;(ﬁ"_’l
1]
Tabanun cm. [22].
1
Sxp"sin(qlnx)dxz ;“‘7
v p*--q*

-1 R
o‘gx" cos(glnx)dx = I

1

xPsin(glnx) , g
S Tnx dx = arctgp_H

CCLwyg ©

in (l +§)cos mx dx=r%(1__e-am)

In (g: ix’) cos mx dx = “.E (e=t™— g—9m)

%

sin mx 1 n
p” ln—;dx——é-(lnm—{—C)

CCwrng ©C—38

(- -]

S In (sin? mx) dg — %In (sh ma) —
1]

a® 4 x* ema

n 1 ] — e"2ma
~ 21 (L)

{865.43

[e=0>0].

[0<a<].

[Cw. 431.11.]

[p> 0].

[p>0].

[p+1>0].

[a, m>0].

[aa b, m>0].

[m> 0].
[Cm. 851.1.]

[m, a>0].



865.82]

865.65.

865.66.

865.71,

865.72.

865.73.

865.74.

865.76.

865.81,

865.82.

ONPEAEJEHHHE HHTETPAJIH 219
ln 2 n ch ma
_fz..‘;.?__i___x";”’)d .._-&—ln(—ﬁ,—;) [m, a>0}.
In (t
Sna(,ﬁ_:x’fx) dx = ln thma [m, a > 0].
n
Sln(l:l:2acos x+at)dx=2xlna [a>1],
=0 [a* < 1].
)1
Sln(a’;l;?abcosx—]—b’)dx-=2nlna [a=)>0],
(1]
=2nlnb [6=a>0].
an
Sln(a‘imb cosx+b*)dx=4nlna [e=b> 0],
=4nlnb [6=a>0].
Sln(l —2a cos x + a*) cosmxdx=—%a”'
<a<t; m=1, 2,...].
1 142 2 ma
n(lt zzi:i,m_l-p)dx-— In(1 4 pe=™")

<p<t; m a>0],
== In(pte~™)

[p=1; m, a>0].
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865.83.

865.901.

865.902.

865.903.

865.904.

865.905.

865.906.

865.907,

865.908.

865.909.

865.91T,

3?
i?

e~ % In —dx

ONPEAEJEHHLE HHTEIPAJH

In(l_e x) dx=Slnth%dx= —

=L (lna+0)

[865.83

nl

4

[a>0]. [Cu. 852.1.]

OTtHocuTenpHo noctosuuoit C cm. 851,1. C =0,5772157,

OQ.:-_—;_ o Cy8
= f;“\
N *
[e—
= |1~
—

—-x;,,) dx=C.

S (ln—};) —* sinmx dx =
0

1
T @ +m)

{ In (a*+ m?*)— a arctg —

|m, a > 0].

Sxe"“"‘ln% dx=;12(lna——l—|—C) [a> 0].
Sx’e“’"ln L ax ——2—,(lna-———g-+C) [a >0].
GIEHa"""‘ln-— —

S Vs dx = :;—(lna—l—an?—}C) [a> 0].
T 1 1 -ax

S?(H—px )dx=1n—-+C [a, p> 0].
I 1 1 p—a%

S?(1+p=x' )dx——ln—+c [a, p>O0].

—l—mC}
[Cm. 851.1.]
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x

865.912. S (ln 1 ) =% cos mx dx =
[i]

=-&—L?-z§-{—g—ln(a2+m‘)+marctg%+ aC}
[m, a>0]. [Cum. 851.1.]

(In x)e“”" sin mx 1 m
865.913. S dxz{gln(a”+m*)+6}arctg—5

X
1]

[m, a>0]. [Cm. 851.1.]

3nauuTenbHas Aoas Hurterpasos B 850—865 mower OuiThb
nalizena 8 [6]. Cm. Takwe [3]—[7].

866.01.

Sy

n
cos (x sin Q) dp = S cos (x cos ¢) dp = 1/, (x).
0

by
866.02. Scos(mp-—-xsin @) dp = nJ, (x),
0

rae 77— HYJAb MJIH 1€J10e MOJOXHTeJIbHOE YHCJO.
(Humezparo becceas.)

n

866.03, {eroxdx=ml,(p), Kax B 809.1.

Ta6muus k 866 cm. [20] u [21].

880. MNpasuno Cumncona, Ecau uszBecTHn 3Hauenus y = f(x)
N1 PaBHOOTCTOSIHX 3HAYEHHH X C ArOM A, TO YHCJIEHHOE
3HayenHe HHTerpana npubaumxeHHO Buipakaetcs ¢opmyofi:

b
Sf(x) dxm (Yo 49,2, F 49420, 4, + Vol

rae h =X ——X,—IOCTOAHHAS PA3HOCTh MEWAY COCEIXHHUMH
3HAYEHHSIMH X, T. €. 2nh=b—-a. Kosdpduuuentst pasHul
noovyepenno 4 win 2, kak ykasauo, Ilpubamkenne 0oOLIYHO TEM
Toynee, 4eM Oosbme 7. TaKHM METOZOM MOXKHO NOJYYHThH YHC-
JeHHLIH pe3yNbTaT, KOrJAa aHAJMTHYECKOE BhIpAXWeHHEe I/ HH=
TEerpajza He MOXeT OuTh Halifieno. Wcnonbsys Tabauuy f(X)
H apudMOMETP, MOXKHO NMPOBECTH 3TO BuYHC/AeHHe Oe3 1pome-
WY TOUHBIX 3aMHceH,
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881,

882.

ONPEXEJIEHHHE HHTETPAJIH [881

ITorpemxocTs npuseaeHHo# Buile npubAHKeHHOR opmy b
paBHa
nh¥ it (x) __ (b—a) h"V(x)
90 _ 180 !
rne Aas ouesku seanuuun AfTV (x) mMower GuTb B3ATa HaH-
Gonbluas uyeTrsepras pa3HOCTb B HHTEpBanae (a, b).

Hpyras ¢opmyna, KOTopas BO MHOTHX cJaydasax Gonee TOuHa,
yem ¢opmysna 880. Ilo Helh Toke MOWKHO NMPOM3BOLMTHL BHIYHUC-
nenue Ha apudmomerpe 6e3 npoMexyTOYHHIX 3anuced:

b

. h
{10 dxmgs (1,49, + 6,4y, 4 2,4y, + 6,49, + 2,8y, +
a

+6,4y,+2,4y,+6,4y. +2.8y,+ ...+
+ 6,4)’4“-—3 + 2!4y¢n-s+ 6!4y¢n—l+ 1!4y4nl'

rge 4nh=b—a.




890.1,

890.2,

890.3.

890.4.

XHI.

JUS SGEPEHILIMAJIBHBIE YPABHEHMUS

Pasnenenune nepemennnx, Ecau ypaBuenue Moxet OHTB
npeacrasneHo B Buae f.(x)dx=/f,(y)dy, tou nesas u npa-
BaA €ro 4acTH MOTYT OblTh NMPOHHTErpPHPOBAHH,

Pasnenenue nepeMeHHnX NPpH NOMOWH NOACTaA-

HOBKH., OnuHoponnue ypaBuenusa, Ecin ypasBuenue
HMeeT BHL
Fix, 9)dx+f,(x,y)dy =0,
rie QyHKuUHH OLHOPOAHN MO X H y H NPUTOM OAHHAKOBOH
CTeNeHH, TO HAAO MOJOWHTb Y =ux, Toria
dx fa(l, u) du

xR o) Fuf, (0 6
Ecan yno6uee, TO MOXHO MNONOWHTb X == Uy,

PasneneHne nepeMEeHHHNX NMPH NOMOULH MNONCTa-
HOBKH B ypaBHEHHfX BHIA

fl (xy)ydx+-f,(xy)xdy =0,
rae f, u f,— npoussoibHne ¢yuxkuun, Ilyctb #=xy. Torna
dx s (1) du
x u{fy(w—Ff(w)}"

YpaBHeHHe BHIa
(@x+4-by+c)dx 4 (fx+ gy + h)dy=0

MOXET OLITb CIENAHO ONHOPOLHHM, eC/IH MOJAOKHTh X =X + m

H y=Y -+ n Bennyunsl m u n MoryT ObTh HafizeHn H3 CH-

CTEMbl ABYX COBMECTHLIX ypaBHEHHH, KOTOpHE MnOJyuaioTCa H3

TPeGOBAHHA OLHOPOAHOCTH. DTOT METON HENpHUroAeH, €CJH
ax-+ by
fx+gy

HO B TaKOM C/ly4Yae MOXHO CAE/JaTh NOACTAHOBKY ax -+ by =&
H HCK/IOYHTD X WM Y,

== const,
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890.5.

891.1.

891.2

8§92,

JHOPEPEHLHAJ/IbHLHIE YPABHEHHS [890.5.

Ypasuenune B noaubix auddepenyunanax, Ecmu
aas ypasHenus Mdx+ Ndy=0 ynoBieTBOpEHO yC/IOBHE

OM _ ON

dy ~ Ox
TO 3T0O— ypaBHeHue 8 nosHox ougddepenyuarax., OHO HH-
TErpHPYETCH TAK: HAXOASIT HHTErpas S Mdx, cuuras y no-

CTOAAHHLIM, H, 000GaBAAd HeusBecTHy dQyuxkuuio f(y), audde-
peHuupyor pedyabtat no y, [lonyuyensoe supaxceHue npupas-
HUBAIOT IN; M3 NONYYEHHOrO YpaBHEHHH ONpeneasioT HEeH3se-
cTHY®©O ¢Qynkuuio f(y). Takum o6Gpasom, pemenne GyneT UMEThH

BH]I.
{ Max+7(y+c=o0.

Ecnan yno6uee, To mMoxHO mnomenaTb poasMu M u N u cooT-
BETCTBEHHO X H Y.

JiunefiuHe ypaBHenus nepsoro nopaaka. Hudde-
pPEHIIHaTbHOE ypaBHEHHE HA3HBACTCHA AUHEIHHM, €CJAH OHO CO-
IEp¥HT TOJNBKO MNEpBYIO CcTeneHb (YHKUMU M €e NPOU3BOL-
Hblx, JluHefiHoe ypaBHeHHE MeEpBOro NOPsiiKa HMEET BHI:

%-4- Py=Q wnum dy+4 Pydx=Qdx,

rae P u Q He 3aBHCAT OT y, HO MOTYT COLepKaThb X. Pelue-
HHE TaKOro ypaBHEHHd:

y=e~fpdeefP“ de+c].

YpasHeunue Bepuyanu. Ecan ypaBienue umeer Bug
d
2+ Py=Qy",

rie P u Q He conepxaT y, TO €ro MOXHO CHe/JaThb JNHHEHHBLIM
NpH NOMOWH NOACTaHOBKH # = y'~ ", Tlpewne uem nenath 3Ty
NOACTAHOBKY, HaJLO pa3/e/NHTh ypaBHeHHe Ha Y",

Henuuefinne ypaBHeuus nepsoro nopsanka, Ilo-
aaraem

dy __

dx = P
Ecin ynaercs paspewunTh 3aJaHHOE YpPaBHEHHE OTHOCHTEJIBLHO
p H TIDOHHTETpPHPOBATb KAaXA0€ H3 MNOJYUYECHHBIX YypaBHEHHMH
B OTAC/JbHOCTH, TO TE€M caMHM OyJeT IO/JYy4YeHO pelleHue
HCXOJHOr0O ypaBHEHHH,



895]

893.1.

893.2.

894,

895,

IHOGEPEHUHANLHLE YPABHEHHS 295

Ypasuenud BTOPOro nopsinka, SIBHO HE condep-
wawue y, [Nlonaraem

dy

dx =

YpaBHenue npeBpPaTHTCA B ypaBHEHHe NEPBOTO NOpPSAKa, comep-
wawee p U X. Ero MoxHo pewmth kakuM-a1H60 H3 paccmoT-
PEHHBIX BbIIE METONOB.

YpasHeHHS BTOPOTO nopsfaKa, iIBHO HE CoOjJep-
wawue x., [lonaraem

Toraa

dx2 “dydx P4y

[Tonyuaetca ypaBHeHHe nepBOro mopsika, coaepxauiee p u Y,
H er0 MOXHO PpeEUHTb KakKuM-1u060 H3 PaCCMOTPEHHBX BbLIIIC
METOMOB.

Y100 peuiuTh ypaBHEeHHe
d*y 1 A dy LB 0
dx? dx Y ’

rne A H B nocrosinsne, Hano HaHTH KOPHH BCNIOMOTATEJAbHOrO
ypaBueuusi p*+ Ap-+ B=0, Ecau ero kopuu @ u b neficr-
BHTE/bHLI H HE paBHB MewAy CO0OH, TO pelleHHEe 3alaHHOro
ax bx
ypaBHenHsl Oyner y=he®* 4 ke’*, rne A n k— npousBosbHbIe
noctosinuue, ECAM ero KOpHH — KOMNJIEKCHBIE BEHYHHK: M - in
H m—in, 10
y =™ (h cos nx - k sin nx).

Ecan oHO umeeT aBa paBHHMX KOpHA @, @, TO

P Y y &,

y=e" (hx -+ k).

JilnneAnoe onxHopoaHoe AHPpPepeHuHanbHOE®
YpaBHEHHE N-I'O NOPAAKA C NOCTOAHHHMHE KO9(-
¢HuHeHTaMH

d?l--l dn_
A S B Ky =0,

Pewennem ero O6yaer cymma uneHos Buna he®*, rae Kawnoe
@ eCTh OJHH H3 Pa3/HYHBX NeHCTBUTE/JbHLIX KOpHEH BCMOMO-
raTe/JbHOTO YPaBHEHHS

P+ Ap"'+Bp*-t4 ...+ K=0.

Ec/iH a— ABYKpaTHHHA KOpeHb BCIIOMOTaTE/NBHOTO YpaBHOs
HUSL, TO COOTBETCTBYIOWMHA unen Gyzer e** (hx - k).
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896.

897,

898,

JHOOEPEHIIHAJIBHLIE YPABHEHHS [896.

Ecau a— TpexkpaTHHI KOpeHb, TO COOTBETCTBYIOWHH uneH
6yner e** (hx*4-kx-+1) u 1. A

Korma wumeercss mnapa KOMNJNEKCHHX Kopue#t m--in n
m—in, TO B pPCLIEHWH NOABHTCH Y/ICH

e™* (h cos nx -+ k sin nx).
Ecau sto-—napa ABYKpaTHHX KoOpHEH, TO COOTBETCTBYIO-
muA unedH B peuweunuu Oyner
e™ {(hx + k) cos nx + (sx -+ t) sin nx}
H T, I

JIuunet#hnoe nudpdepenunanbHoe ypaBHEHHE C NO-
CTOAHHBMH KoSpduunenTtaMu ¢ npaBoH 4acTbio

d”f dﬂ—l dﬂ—!
St A+ Bt -+ Ky =X,

rae X CONEPWHT X.

Cnayana nonaraem X =0 H pemaeM NoJy4yeHHOE YypaBHEHHE
894 uau 895. 3areM HYXKHO npHOaBUTb K STOMY PelUCHHIO
YACTHLIH HHTErpan, KOTOPHLI YNOBIETBOpAET 3aJaHHOMY YpaB-
HEHHIO H KOTOpbIH He JOMKEH COAEepXaTb NOCTOSHHHX HHTEFpPH-
pOBaHHA, TaK KAaK TakHE TIOCTOfiHHHE Y¥e BOLIH B pelleHue,

YpaBueune Oftnepa BTOpPOro nmopanka
d*y d
o d+Ax 4 By =f(x)

npeo6pasyercs B JauHeHHOe ypaBHeHHe € TOCTOSHHHIMH KO-
duuneHTaMu

a® d
S+ A—1)Z+By=F(e")
NpH NMOMOUIH NMOACTAHOBKH X ==e’,

Jlunetinoe nndpdepenunanbHoe ypaBHeHHE
BYaCTHHX NPOU3BOAHLX MEPBOro NOopaakKa

0z 0z
Pa+Qa}*{=R.
YrobH ero pemuTh, HYXKHO CHayaja PelIHUTb YypaBHEHUd
dx dy dz

——
—— U ey R

H NpejCTaBHTb pewenust B Buae u=C, v=C,. Toraa wucko-
MHM pelueHueM Oyner
¢4, v)=0,

FAe (-—Npou3BoAbHa (YHKLHA,
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