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BCTYII

CamocrTiiiHe HaBYaHHA Tiepedavyae akTUBHE OMaHYBaHHS 3HAHB 1 CB1JIOME
KOPUCTYBaHHS HUMH. OCMUCIIEHE YUTAHHS MIJIPyYHUKA W JOJIATKOBOI JiTepary-
PH, PO3KPUTTA 3MICTY CIEIllaJJbHUX TEPMIHIB 1 MOHSTh, TOYHE X BU3HAYCHHS,
JIOBEJICHHS TUX UM 1HIIMX MOJIOKEHB MPH PO3B'sI3yBaHHI 337a4 Ta MijJ 4yac BIAIO-
BiJIell Ha MOCTaBJIeHI 3anmuTanHsa. HaBuanbHUN TOCIOHUK CIYKHUTh JJISI TTOTJIHO-
JICHOTO CaMOCTIMHOTO OMPAIIOBAHHS KYypCy CTYJEHTOM W CaMOIEPEBIPKHA CBOIX
3HaHb 3 MOAYJsI «BU3HaUEHUH THTETrpa.

HayanbHuil mOCIOHUK MICTUTH 3aBIAaHHS JJISI CAMOCTIMHOTO 3aCBOEHHS
Moayssi. OOCSTH KOMIUICKTIB BIIPaB JO3BOJISIOTH 3aCTOCOBYBATH iX JIJIA:

1) mpoBeneHHs MPAKTUYHUX 3aHSTH (ayTUTOPHOI Ta CAMOCTIHHOI poOOTH);

2) GopMyBaHHS KOMILICKTIB PO3paxyHKOBO-rpadiyHKUX 3aBaaHb 3a BCiMa
TeMaMu po3ainy (IHAKMBiIyalbHI TSCTOBI 3aBIaHHS);

3) HmpOBEACHHS TECTYBaHHS /Il CAMOIIEPEBIPKH;

4) bopMyBaHHS KOMILICKTIB KOHTPOJBHHUX POOIT IS CTYACHTIB JEHHOI
(dbopMHU HaBYaHHS i CTYJCHTIB-3a04YHUKIB (KOHTPOJIbHI pOOOTH 3a MOIYJIEM).

VY MoCiOHMKY 10 BCiX KOHTPOJBHHX (200 caMOCTIMHHMX) POOIT MPOIOHY-
I0ThCS PEKOMEHIAIIiT 1010 KOPEKI[ii 3HaHb CTYACHTIB, K1 BKIIOYAIOTh!

» ONHC MOXIWBHX TIMTaHb CTYACHTIB, MN[0 BHWHHKAIOTh IIiJ dYac
O3B’ sI3yBaHHS 3a/1ay;

» PEKOMEHJAIll MO0 3'ACyBaHHS NMUTaHb (MIOKJIUKAHHS HA TCOPETHY-
HUW BUKJIAJ MWATAHHS, HA TMPUKIAINA MPABWJIHBHOTO PO3B’SI3aHHS aHAIOTIYHUX
3aJ1a4, BIIpaB);

» BIpPaBU, PEKOMEHIOBaHI CTYJICHTaM JUIs YCYHEHHsS TIOMHUJIOK 1 3aKpiIl-
JICHHSI HABUYOK PO3B’ I3yBaHHS 3a]1a4.



1 BIIPABU J1JIsA TPOBEJAEHHSA IPAKTUYHUX 3AHSATD

1.1 BuzHaueHnuii inTerpaJ

O3HayeHHs,, YMOBHM ICHYBaHHS, T€OMETPUYHUN 3MICT, BIACTHUBOC-
T1.00uncneHHs: Bu3HaueHux iHterpaii. @opmyna Herotona-JleitOnina. Meto-
I¥ IHTETPYBaHHSI BU3HAYCHHX 1HTETPAiB.

1.1.1 Bnpasu ona ayoumopnoi ma camocmiitnoi pooomu

1. OGuuciTh BU3HAYCHI 1HTETpATIU

8 4 2/2
1.1. dx. 1.2. | xv/x® +1dx
{ Vx+2 I
e 2
13.] & 14, [ %
1X4/1-1n 2x o, 2C0SX+3
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15. [— X ax 16. [
1 X 1x(x+1)
4 1
17.] g 18, [
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1.11. J\/l— e? dx. 1.12.jx2\/1— X2 dX.
0

1.13.]1\/a2—x2dx. 1.14. j m

1.15. j 1.16. j -
X+ X 1 XV X2 +5x+1
) i
1.17. j xe dx. 1.18. j XCOS2XdX.
0 0
i 3 xdx
1.19. '([In(x+ 2)dx. 1'20'J,sin2 ”

1.21._|‘In2 Xax.
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2.JloBeniTh piIBHOCTI

L
j‘- X+ tgr
,,1+S|n x

2_2‘[xsm3x+1 :2'|‘X5'n3X+1

KA In{L+x*) o In(L+ x* j

3.3naiinite cepenne 3HadeHHs (QyHKUii f(x)=sin’x Ha DPOMIKKY
[O; n].

Bignosini:

26 n
1.1.121.2. =—. 1.3. > 1.4. 15.1. 16. In—=. 1.7.3.
3 \/garcth n3

18. 2—%. 1.9. 28.1.10. 6- Zx/_arctg\/g. 1.11.£+In(2—\/§). 1.12.16.

2
1.13.£.1.14. _2{ +7—;/§—8J 1.15. —|ng 1.16. In 7+§f 1.17. 1-2/e.

1.18. £-2. 119, 2-2In2. 1.20. Z{o-4/3)+In>. 1.21. e-2. 2.1. Brasiera.

. . .. . 1
Bpaxyiite HemapHicTh MiIHTErpaibHO1T QyHKIIII. 3. >

1.1.2 Inoueioyanvni mecmogi 3a60annsn

1. O6uucniTh BU3HAYEHI IHTETpasv, BUKOPUCTOBYIOUH 3aMIHYy 3MiH-
HOI
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05In2 exdx 0 dX

1.13. l e 1.14. jl1+3—Jx_+1

1.15. | (1X+2i))(4 1.16. fJ_ dx
0 o/ x+1+4/(x+1)
5 Y7 2

1.17.! ;‘j’il 1.18. j J%
5 /2

1.19. ! (X_fd’)‘(_l 1.20. j %.
0 _AX In2

121 InJ.31+2XdX. 122 !exj-dﬁ
e In3

1.23. jﬁ 1.24, mjz o
e V26

1.25. | ﬂin—):%) 1.26. %ﬁ

13

1.27. j f dx 1.28. j (szfxl_)ff
In12 d 1 d

1.29. "L \/4%. 1.30. jl J%

1.2 HeBnacHi inTerpajimn

HesnacHi iHTerpasn nepuioro i apyroro poay. O3HadeHHs, o04mcC-
JIEHHS, O3HAKH 3015KHOCTI.

1.2.1 Bnpaeu onsa ayoumopnoi ma camocmiiinoi pooomu

1.06uucnith HeBIACHI IHTETpanu a00 TOBEAITH iX PO301KHICTD

11]% 1.2.Isd;‘2 | 1.3.Te-3de.

T xdx r dx arctgx
1.4._[01”2. 1'5'_[,m' 1.6. j
1.7.Txe‘x2dx. 1.8.szinxdx. 1'9'1\/1—2'

0 - X
xdx £ dx
110jm. 111j 1'12'{\/@'



1
e 1

113.] dx 1.14. [ xin xdx
< xIn? x .

2. JlocmimiTe 301KHICTh IHTETPATIB

T X T3 +1 In(1+x )dx T odx
2.1!1+ 2.2! v dx. 23_[—. 2.4Im.

h ©odx © dx © o dx
2.5! N 2'6£e& "t 2.7[5. 2'8£&+§/§
Bignosini:

1.1. %.1.2. Po30iraernscs.1.3. %.1.4. Po30iraersca.1.5. g 16. 1-In2.

1.7. ; 1.8. Po306iraersca.1.9. g.l.lO. Po30iraerscsa. 1.11. 2 1.12. Po30iraerncs.

1.13.1. 1.14. —%. 2.1. 30iraerecsa. 2.2. Po30iraersca. 2.3. Po30iraerncs.

2.4. Po3biraernscsl. 2.5. 30iraerncs. 2.6. 30iraeTncs. 2.7. Po30iraerncs.

2.8. 30iraerbcs.
1.2.2 Inougioyanwvni mecmogi 3a860anus

1. OGuHCHITH HEBIACHI IHTErPAIM MEPLIOTO POy ab0 MOBENITh iX PO30i-
KHICTb

T xdx T 16xdx T xdx
1.1, ! Tt 1.2, ! o 1 1.3. {m
14, [ 15. [ 16, [ XA

!«mx‘*-l I,/x +af !3,/(x3+8)“
17. [ qg X 19, [ &

oy P firviers
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T xdx T (x+2)dx
1.13. !m. 1.14. [ m.

o ddx T Jarctglx T
1.16. { At 1.17. j md 1.18. j Xsinxdx.



HICTH

1.19.

J; (9x? +1)arct923x
3

1.23. j(m) 1.24. J'xe‘3xdx.

1.26. !2 2-2x+1 Lar Ix -3x+2
¢ dx < dx
1.29. jm 1.30. !

(x> +4) arctgg

2. O0uHnCIITh HEBJIACHI IHTETPAIU APYToro poy abo T0BEIITh 1X pO301K-

1/3 3
2.1, j +y S
24 j L
T 1,20 —9x+1
In2
2.7. X
1'/"2 (1-x)In?(1-x)
6
210, [ oS
! ¢/(1-sin3x)®
1 1—]%arcsinx
2.13. [£ dx.
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2.16.
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1.3 3acTrocyBaHHsI BUBHAYEHOI0 iHTerpaJia

OOuncnenHs mionl mwiockux ¢iryp. [lnoma y npsSIMOKyTHHX JE€KapTOBUX
KoopauHaTax. OOYHMCIEHHS IUIOINI JAJs MapaMeTPUYHO 3aJaHOr0 KOHTYPY.
[Tnoma KpUBOJIHIMHOTO CEKTOpa y NOJISPHUX KOOPAMHATAX.

JlosxxuHa ayru kpuBoi. OO’ €M Tina 13 3aJJaHUM TOMEPEYHUM TIEPEPI3OM.
O06’em Ttina obepranus. Pobora 3minHo1 cunu. KoopauuaTi neHTpiB Mac 1mioc-
KHUX o0yacTei Ta Iyr KPUBUX.

1.3.1 Bnpasu onsa ayoumopnoi i camocmiiinoi po6omu

1.064ucniTh ol ¢iryp, 0OMeXeHUX KPUBUMHU

11. xy=4,y=1 y=x+3. 1.2, y=x*-3x+3 y=-x"+x+9.
1.3. y*-2y-2x-3=0, y-x+1=0.
14. y=tgx, y=sinx-2, x=-2, x=2,

y=tg x, y=sinx X=-2, X=
1.5. yzl—?,y:17—x2. 1.6. xy=20, x* +y* =41 (I uBepTh).

X

1.7. =ﬁ, 2y =x°. 1.8. y=0, y=arcsinx, y=arcco: x .
1.9. p=2sin2¢. 1.10. p=4cos2¢, p=2, (0=2).
1.11. p=2+cosgp.

1.12. p= sinzg (mpagiie Bix mpoMeHs ¢ :g).
4

1.13. p= o=l =T 114 (2 +y?) = 4xy (0C - vP).
cos‘¢—%i 6 3
115 X4+y4:X2+y2_ 116 X:aCO§t, y:bSin3t.

1.17. X?Z+y2 =1, x=1 (x=1).
1.18. y=2(t-sint), y=21-cost), y=1 (y=1).

2.004uCiiTh JOBXUHHM JITHIN

2.1.y =Inx Mi’% TOUKaMH X =+/3 Ta x=+/8.

2.2.y:In(1— x2) MIX TOYKaMu X =0 Ta x:%.
: : i n

2.3.y =Insinx M)k TOYKaMHu XZE Ta X:E.

2
24.y= X? MIK TOYKaMu X=0 Ta X=1.

25.x=9(t-sint), y=9(1-cost) (moBxuHy oxHiei apky MUKIOIIH).

10



2.6.x=8sint+6 cost, y=6sint—-8cost, Ostsg.

3

2.7.x:%—t, y=t>+2, 0<t<3.

2.8.y =vx-x? +arcsin/x.. 29.x=acost, y=asint.
2.1O.p:sin3%, Os¢sg. 2.11. p =1+ cosg.
1 3 4

212.p=¢?% 0<gp<m. 213.p==, S<p<— .

p=¢ ¢ 1Y 5 4 ¢ 3
3. BuzHaute 00’ eMT 112, 0OMEXEHOT0 OJHOTIOPOKHUHHUM Tiep0oJio-
2 2

110M 7+y——z2 =1 Ta [IOMMHAMA z=-11 z=2.

4. 3HaiiniTe 00’ €MH T, YTBOPEHUX OOEpTaHHSAM HABKOJO oci Ox ]i-
ryp, 0OMEXeHUX JTIHIIMU

64
41y= By=x2. 42,97 =%, y=x.
Y=o Y= y> =X y=X
Bignosini:
1.1, 4In4+3/2.1.2. 223.1.3. 18.1.4. n.1.5. 18.16. ilarcsi|§+ 20In08

3728

1.7.%—%. 18.V2-1. 19.n 1.10. 4(_+f3j 1.11. 9n/2. 1.12.

1.13. 8‘5’ 1.14.1. 1.15. /2. 1.16. gﬂab. 1.17. %T—g 1.18. —7T+5\/§-

2114702 22.1n3-2. 23. 23, 24. -2 +i(+V2]} 25.72.26.5n

27.12. 28.2. 29 5{1+2_\1F3|n(2+\/§)} 2.10. (277 3V3) 2118

212, Y7 +47-d 213. 3 +in2. 3. 367 4.1 160(3n+10)/5. 42. 3
3 12 2 10

1.3.2. Inougioyanvhi mecmogi 3a60aHH

1.064ucniTe ol ¢iryp, 0OMeXeHUX KpUBUMHU

1.1 y=x®>-2x-1 2y=3x-2. 12 4y=x?, 2y=6-x°.
1.3. x=y? -2y, x=—-y?+2y+6. 1.4. y=x,/4-x, y=0.
1.5. y=x? -6x+6, y=- x>+ 2x. 16. x=y?-2 y=-x.
1.7. y=x?+4x+2, y=2+X. 18. x=y*-2y-2, y=-x.
19 x=y?+2y-2 y=-2-x. 1.10. y=xarctgx, 0< x<1.

11



1.11. y=

1.13.
1.15.

1

1++/x

y=0, x=0, x=4.

x=y?-2y-1 y=1-x.
X=y>+2y-1 y=-1-x.

1.17. y=xtg®x, 0< XS%'

1.19. y=cos’ xsin 2x, 0< x<—.

n
4

121 y=x.4-%x,y=0, 0sx<2,

1.23. y=sin* xsin 2x, 0< xsg.

1.25. y=

X

1++/x

71

y=0 0<x<1.

1.27. y=2x* -1 +16 y=x"—-5x+4.
1.29. y=x9-x*, y=0, 0<x<3.

1.12.

1.14.
1.16.

1.18.

1.20.

1.22.

1.24.

1.26.

1.28.
1.30.

y=x"+5x, y=7-X.
y=3x-4, y=-x>.
y>=4-x, x=y*-2y.

y=x>+6x, y=-x°.

y =X CoS X, OSng.
y = X sin® x, Osxs%.

y=x>—4x+2, y=2-X.
X=y>+2y+3 x=8-2y.

y=x*+8x+7, y=—x*-2x-5.
x=2y* -8y +6, x=-y> -3y.

2.06uucnith ol Giryp, Mexi SKUX 3aJ1aHl y MOJIIPHIN CUCTEMI KO-

opauHart

2.1. p=1+cosg, p=1 (p=1).

2.3. p=1+cosg, p:g, (p<>).

25. p=1+sing, p:%, (,021).

3
2

2

2.7. p=1+sing, p=1 (p<]).
29. p=1-cosg, p=1 (p=1).

211

2.13.
2.15.
2.17.
2.19.
2.21.
2.23.

2.25.

2.21.
2.29.

p=2cos2¢, p=1 (p=1).
p=4sin2¢, p=2, (p=2).

0 =C0S2¢ +sin2¢ .
,0=\/§cos¢, p=sing.

= =7
pP=199 9=

71
p=1+tg ¢, ¢:Z'

. 3 3
=1-sing, =—, >—).
P ing, p 5 (o 2)

p=6c0s3p, p=3V3, (p=3V3).
p=2sin3p, p=+3, (p=+3).

p =4sin 29, p=2\/§, (,022\/5).

2.2. p=2+cosgp.
24. p=2-sing.

2.6. p=3-cosg.

2.8. p=2+cos2g.
2.10. p=3+sin2g.

2.12.

2.14.
2.16.
2.18.
2.20.
2.22.
2.24.

2.26.

p =1+2cosg.
p =1+ 2sing.

L =COSg +sing.
L =CO0Sgp —sing.
0 =cos ¢.

0 =sin’ @.

p =3+ 2c0s29.
0 =cos 2.

2.28. p= cos%.

2.30. p=2-cos2g.

3. O6uucHiTh mom ¢Giryp, Mexi SKUX 3a7aHl MapaMeTpUIHO

3.1. x=4J2 cos’t, y=24/2sin’t, x=2, (x=2).



3.2. x=16cos't, y=2sin’t, x=2, (x=2).

3.3.x=2cost, y=6sint, y=3 (y=3).

34. x=2(t-sint), y=2@1-cost), y=3 (y=3 0<x<4n).

3.5. x=16cos't, y= sin’t, x=2, x=613, 2<x<6,/3).

3.6. x=6cogt, y=2sint, y=1 y=./3 (1<y<+3).

3.7. x=3(t-sint), y=3(@0-cost), y=3, (y=3 0<x<6n).

3.8. x=8V2 cos’t, y=+/2sin’t, x=4, (x<4).

3.9. x=2J2 cost, y=3/2sint, y=3 (y=3).

3.10. x=6(t-sint), y=6(@1-cost), y=3,y=9, (3sy<9 0<x<2n).
3.11.x=32cos't, y= sin’t, x=4, (x=4).

3.12. x=3cog, y=8sint, y=4, (y=4).

3.13. x=6(t—sint), y=6@0-cost), y=0,y=6, (0<y<6, 0<x<2n).
3.14. x=8cos’t, y= 4sin’t, x=3V3, (x=33).

3.15. x=6cost, y=4sint, y=2v3, (y=23).

3.16. x=10(t —sint), y=10(1-cost), y=15 (y=15 0<x<6n).
3.17. x=2J2 cos’t, y=+/2sin’t, x=-1, (x<-1).

3.18. x=+/2 cost, y=4y2sint, y=-4, (y<-4).

3.19. x=t-sint, y=1-cos, x=1, (x=1, 0<y<2n).

3.20. x=9cod, y=4sint, y=2 (y=2).

3.21. x=8(t—sint), y=8(1-cost), y=12, (y=12 0<x<6n).

3.22. x=24sin’t, y= 2cos’t, x=94/3, (x=9/3).

3.23. x=2(t-sint), y=2@-cost), y=2,y=3 (2<y<3 0<x<4n).
3.24. x=4J2 cos’t, y=~/2sin’t, x=-2, (x=-2).

3.25. x=2J/2 cost, y=5+2sint, y=-5, (y=-5).

3.26. x=4(t-sint), y=4(@1-cos), y=6, (y=6, 0sx<4n).

3.27. x=8cos't, y= 2sin’t, x=-1, (x<-1).

3.28. x=2cost, y=3sint, x=-1 x=1 (-1<x<1).

3.29. x=8(t-sint), y=8(@-cost), y=4,y=12 (4<y<12 0<x<2n).
3.30. x=4cos’t, y= 8sin’t, y=1 y=3V3, l<y<3/3).

4. 3Haii1iTh JOBXKUHY JIIHIHN, 3aJJaHUX SBHUMHU PIBHSIHHSIMU.

4.1. y=\1-x* +arcsinx, x0[0; 1]. 4.2, yzlné, XD[\/§; \/§]
4.3. y:%(xz—Zln x), xO[12]. 44. y=Inx, xDl\/§;\/1_5J.
45. y=,1-x* +arccosx, xO[1;2]. 4.6. y=2+chx, x[0;1].

2 X -2 X

4.7. y=¢e* -1, xDlIn J8; In\/EJ. 4.8. y:%, x0[0; 2].

4.9. y=Insinx, XD{Z—BT;Z—ZT] 4.10. y=3-chx, x0[0;1].
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4.11. y=1+In cosx, xD[O; 7—31} 4.12. y=arcsine™, xD[O;]].

413.y=nsN2x xm[’l;’l] 414, y=in’, x0[\is; V24|

6 3
4.15. y=In (1- x%) xm[o-i] 416, y=1yx+ L x0[3;4].
’ "4 6 2x’ ’
3
4.17. y=\/_—g, x[0;4]. 4.18. y=In (x2 -1), xO[34].
T 1 1
4.19. y=-1In cosx, XD[O;E} 4.20. y=§x4+?, xD[J;Z].

4.21. y=arcsix—1-x, XD[O, 1—2} 4.22. y=—arccos/x +x— X2, XD{O} ﬂ
4.23. y=1+arcsin—{1-x, XD[Q 3}. 4.24. y “Lys Sin2x _ tg X, XD[O; Uy

4 8 16 4
4.25. y=-arccox+41- x> + 2, xD{l‘ 1_96}

4.26. y=1-arccosx+ 41— x?, XD[:L' %}

|

I .8 _x o x*_Ininx )
4.27. y=|1 x,xD{O,g}. 4.28. y—2Inx 1 4 ,xD[ee].

4.29. y=4arccox +,x—x* +2, XD{O} ﬂ 4.30. y=3-¢*, xD[In V15, 1n @J

5. 3HalaITh NOBXKUHY JiHIH, 3a1laHUX MapaMEeTPUIHUMHU PIBHSHHSAMU
5.1. x=¢€' (cog +sint), y=¢'(cog -sint), 0<t<277.
5.2. x=2(cost +tsint), y=2(sint —tcost), 0<t< g :

5.3. x=2(2cost —cos2t), y= 4(2sint —sin2), 0<st< 7.
5.4. x=(t* - 2)sint+2t cost, y=(2-t%) cost + 2t sint, 0<t< .

5.5. x=+1+t?, y=%t\/1+t2 —%In(t+\/1+t2), O<t<l1.

5.6. X=§\/t_3|nt—g\/t_3, y=tint-t, 1<t<3.

5.7. x=2cost —cos2t, y= 2sint—-sin2, 0<t<2n.
7

5.8. x=In @+sint) —In cost, y=In (1-cost)—In sint, %stsg.

5.9. x=t €'(sint —cogt) +€' codt, y =t e'(cos +sint) —€'sint, 0<t < 27.
5.10. x=(1-2t*)cos2t + 2tsin2t, y= (2t*> - 1)sin2t + 2tcos2, 0<t<277.
5.11. x=5(t -sint), y=5(1-cost), 0<st<n.

5.12. x=2t-sin2t, y= 2sin°t, 0<t <.

5.13. x=2arctgt, y=In(1+t*), 0<t<1.

5.14. x=cost +tsint, y=sint—tcost, 0<t<27.
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5.15. x=¢ sin(t+§), y=¢ cos(t+§), ostsr.
5.16. x=3(t -sint), y=3@1-cost), n<t<3n.
5.17. x=2cos’t, y= 2sin’t, Osts%.

5.18. x=6cos’t, y = 6sin’t, gstSm

5.19. x=¢ cos(—%), y=e'sin, 0<st<r.
5.20. x=4cos't, y=4sin’t, < 2.
5.21. x=2cost —cos2t, y= 2sint -sin 2, Ostsg.

5.22. x=(t* - 2)sint + 2tcost, y=(2—t*)cost + 2tsint, 0<t < 77.
5.23. x=2(cost +tsint), y=2(sint—tcost), 0<t<n.
5.24. x=tcost, y=tsint, 0<t< .

5.25. x=(t* - 2)sint + 2t cost, y = (2-t*)cost + 2tsint, gStSZIT.

5.26. x=In 1+sin2t) —In cos2t, y=Intgt, gsts%.

5.27. x=tcost, y=tsint, gstsm

5.28. x=7(t-sint), y=7(-cost), 0<t<4n.
5.29. x=2t-sin2t, y=2cost, 0<t< 2.
5.30. x=8sin’t, y=8cos't, 0<st< 7.

6.00uncIuTH CriTy, 3 SKOI BOJAa THCHE HA TUIOTHHY, SKIO MEepepi3Iuio-
tuHuMae Gopmy piBHoOIuHOITpanerii (puc.l). [Iutoma Bara Boau 1y 3
M

-+ b »

\

‘4—3—.-‘

—=—>

Pucynox 1

6.1. a=44m, b=6,6m, h=23wm.
6.2. a=51v, b=7,84, h=3m.
6.3. a=57, b=9,0M h=4Mm.
64. a=6,3y, b=10,24, h=4m.
65. a=69v, b=11,44, h=5m.
6.6. a=4,1m, b=56m h=3m.
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6.7. a=6,dm, b=7,5M, h=4m.
68. a=6,7, b=8,0M, h=5m.
69. a=53m, b=92v, h=4m.
6.10. a=59v, b=10,44, h=05wm.
6.11. a=52vm, b=79v, h=4m.
6.12. a=5,8u, b=92vm, h=5m.
6.13. a=6,5M, b=10,4q, h =5wm.
6.14. a=6,6mM, b=10,4q, h =6Mm.
6.15. a=55m, b=79vm, h=4wm.
6.16. a=5,8u, b=10,0m, h=4m.
6.17. a=6,5M, b=10,21, h =5wm.
6.18. a=7,0m, b=12,4vq, h=6wm.
6.19. a=6,1mM, b =8,8u, h=4wm.
6.20. a=59m, b=95M, h=4m.
6.21. a=6,6m, b=10,54, h=5wm.
6.22. a=7,31, b=11,6M, h=5wm.
6.23. a=59, b=79v, h=3m.
6.24. a=6,7, b=12,0M, h=5wm.
6.25. a=8,3m, b=12,54, h=5wm.

16



2 KOHTPOJIBHI POBOTH
2.1 BapiaHTu KOHTPOJBLHHUX POOIT

Bapianm 1

1. He oGuwmcimioroun iHTerpaiy HopiBHsANWTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

jexdx; Jl'xdx.
0 0

2. OuiHiTh IHTETpal 3BepXy Ta 3HU3Y, TOOTO BKAXITh JBa I[UIMX YHCTIA,

MDK SIKUMU 3HaXOJIUThCS 3HAYCHHS THTETpaty
4

I(xz +x—5)dx.

1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUCHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai

y =COSX, {E; E]
4 3

4. OO6uHCHITh IHTETpATN
1 3 1
. dx X o
a).([x3dx, 6)jm B)£X4 dX, F)I\/—+5

5. JocniaiTe HEBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITh iX 3HAUCHHS

a) T(x2+1)dx; 6)} Si ; B)JZ.Cthdx; r)Jl‘Inxdx.
o 0 0

6. 3HalaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHUMHU JIIHISIMUA Ta 3pO-
O1Th PUCYHOK

a)y=4-x,y=0; 0)y=x*,/9-x* ,y:O,xD[O; 3] ; B)p=1-sing.

7. 3HalaiTh 00'€eM TUIa, OTPUMAHOIO OOEpTaHHSM BKa3aHUX JIi-
H11.3p0o0ITh PUCYHOK

a)y=¢€‘,x=0, y=0,x=1, HaBKOJIO, Bici 0X;

0)x* - y* =4,y =+ 2, HaBKOJO Bici 0Y .

8. 3HaiaiTh NOBXUHY JiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKAa3aHOMY
IHTEepBaJly 3MIHEHHSI ApTYMEHTY
x=3t-t°, y=3t>,
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9. 3maiiaiTh NUIAX, IO MPOXOAUTH MaTepiajbHa TOYKA 33 BKa3aHUN dac t
(c) Biz moyaTKy pyXy npw 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)

t=5, V({t)=2t"+t-3.

10 Po3B’skiTh 33724y

CTuCKaHHS X TBUHTOBOI MPY>KUHHU TPOIOPIiHE NpukiaaeHii cuii. O6-

YHUCIITh poOOTY Mpu cTucKaHHI npyxuHu Ha 0,06.m, K10 A7 CTUCKAaHHA 11 Ha
0,01m motpibna cuna 20 H.

Bapianm 2

1. He oOumcirorouu iHTErpaja MOpiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiiblie)

2 2
J'(x2+1)dx; J'xdx :
1

1

2. OuiHiTh IHTETpal 3BepXy Ta 3HU3Y, TOOTO BKAXITh JBa I[UIMX YHCTA,
M1DX SIKUMH 3HaXOJUTHCS 3HAUECHHS 1HTErpary

2 2
Iex dx .
0

3. 3HaiaiTh cepeHe IHTEeTpaabHe 3HaUCHHS (PYHKIII HA 3aMKHEHOMY 1H-
TepBai

y =sinx, xDPT T[]
6 4
4. OOYUCHITH IHTErpATIU

X

a)

1
dx
Xcosxdx; )| —.
)£VX+$X

w\:l‘—.m\:l

0)
I,/2+3x 2x2

5. JlocniaiTe HEBNACHI 1HTErpasid Ha 301KHICTh Ta y BUIMAIKY 301KHOCTI
BKaXITb X 3HAUEHHS

m-—m

00

tgxdx ; r) .[L

dx arctgxdx
aJ.—, 6)~[ ) X2 —4x+3’

1+ x?

O'—;I\J\:l

0

6. 3maiiaite mwiomnry ¢irypu, 1mo oOMexeHa BKa3aHHMH JIHISIMH Ta3po-
O1Th PUCYHOK
a)y=4, x=1, x=4, y=0; 6)y=x*y4-x*, y=0, x0[0; 2] ;

B) p =,/COS2¢ .

7. 3HaiigiTh 00'€M Tia, OTPUMAHOTO OOEpPTaHHSIM BKa3aHUX JIi-
H11.3p0o0ITh PUCYHOK
a)y=x*, y=0, x =2, HaBKOJO Bici 0X ;
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HaBKOJIO Bici OY .

x = 3(t - sint),
o) {y = 3(1— cost),

8. 3HaliaiTh MOBXKUHY JIiHIT a00 i1 YacTWHH, IO BIJAMOBIIA€ BKA3aHOMY
1HTEepBaJIy 3MIHEHHSI ApTYMEHTY

y=1-Incosx, 0< xsg.

9. 3HaiaiTh HUIIX, 10 MPOXOJAUTH MaTepialbHa TOYKA 3a BKa3aHWi 4ac t
(c) Bix moyaTKy pyXy npw 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=3, V(t)=3t"+2t - 1.

10. Po3B’soxiTh 3a1auy

O6uucHiTh poOOTY, IKY HEOOXITHO BUTPATUTH, 1100 BUKAaYaTHu BOAY 13 pe-
3epByapa KOHIYHOI (popmu 3 BepiImHOI0, 00epHeHO BHU3 (pajiyc ocHOBH R,
BHcoTa H).

Bapianm 3

1. He oOumcirorouun iHTErpajau MOpiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpasa oiblie)
2

fex dx ; J'(x—l)dx.

1

2. OuiHITh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IIJIUX YHCIIA,
MDK SKMMU 3HaXOJIUThCS 3HAUCHHS THTETpaty

Vi
_[sinxdx.
0

3. 3HalaiTh cepeqHe IHTEeTpaabHe 3HaUCHHS (PYHKIII HA 3aMKHEHOMY 1H-
TepBai
y=3x+x, x0[0; 2.

4. OOuuCHITH IHTETPATU

0

a)}Zxdx; 6)J'

-1

dx
4x*-9

, B)

xsinxdx ;

D j- dx
) 1+3x+1

W g ——rl o

5. JlocniaiTe HEBNACHI 1HTErpasid Ha 301KHICTh Ta y BUMAJKY 301KHOCTI
BKaXITb X 3HAUEHHS

00

Agne' Owm A%

2 ’ )
X°+1 1 X4/In X

—00

6. 3HaiaiTe miomry GirypH, mo oOMexeHa BKa3aHUMHU JIHISIMUTa3pOo0iTh
PHUCYHOK
a)y?=2x+4, x=0; 06)x=y*(y-1), x=0; B)p=1-sing.
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7. 3HaiaiTh 00'€M TIa, OTPUMAHOrO0 OOEpTaHHSAM BKa3aHUX JIi-
H11.3p0o0ITh PUCYHOK
a) y> = x,x=1, HaBKOJIO Bici 0X ;
5 x=2(t -sint),
){y: 2(1— cost),
8. 3HaliaiTh MOBXKUHY JIiHIT a00 i1 YacTWHH, IO BIJAIMOBIIA€ BKA3aHOMY
IHTEepBaJIy 3MIHEHHSI aQpTYMEHTY

y=1-Insinx, XD[Z—T; Z—T]
3 2

HaBKOJIO Bici OY .

9. 3HaiiTh HUIIX, 10 MPOXOANUTH MaTepialbHa TOYKA 3a BKa3aHWii 4yac t
(c) Bix moyaTKy pyXy npH 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=4, V()=32-5+2.

10. Po3B’ sixkiTh 3amauy
OOYHCITITh CHITy TUCKY BOJY Ha BEPTUKAIBHUN MPSIMOKYTHUH IILTIO3 3 OC-
HOBOIO ¢ 1 BUCOTOr0 N(piBEHB BOM CITIBIIAAA€ 3 BEPXHIM 00pi30M MUIIO3Y).

Bapianm 4

1. He oOumcirorouu iHTErpajau MopiBHSAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpasa oiblie)
1

J'(x2+1)dx; Jl'%xdx.
0

0

2. OuiHiTh IHTETpaN 3BepXy Ta 3HU3Y, TOOTO BKAXITh JBa I[UIMX YHCTIA,
M1DXK SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1HTErpary

Vi
_[ cosxdx.
0

3.  3HalaiTh cepelHE 1HTErpalibHe 3HaUYCHHS (DYHKIII HA 3aMKHEHOMY
1HTEepBaJi
y=2%, x0[0; 2.

4. OOuucHITH IHTETPATU

2
3

Tt e 3
a)j(1+2x+3x2)dx; 6)J1'x‘zsin%dx; B)J;InTde; r){ﬁ.

2
s

5. JlocniaiTe HEBNACHI 1HTErpaid Ha 301KHICTh Ta y BUMAJKY 301KHOCTI
BKQXITh X 3HAUEHHS

a)}(x+3)dx;6)}'?(—3xdx; B)J.de; F)f dx
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6. 3HaiaiTh momry Girypu, o ooMexeHa BKa3aHUMU JIHISM Ta3po0iTh
PUCYHOK

a)y=x*, y=2-x; 6){y 4((t Smt) B) p = 2./COS2¢

7. 3HaiigiTh 00'eM Tia, OTPUMAHOTO OOEpPTaHHSIM BKa3aHUX JIi-
Hil.3p00ITh PHCYHOK
a)y=x°, y = x, HaBKOJIO Bici 0X ;
2 y2
6)1_6 + 9" =1, HaBKOJIO Bici OY .

8. 3HalaiTh MOBXKUHY JIiHIT a00 i1 YacTWHH, IO BIJAIMOBIIA€ BKA3aHOMY
1HTEepBaJly 3MIHEHHSI ApTYMEHTY
x=6t2, y=2t(3-t?)

9. 3HaiaiTh NULIX, 0 MPOXOANUTH MaTepiaibHa TOYKA 32 BKa3aHHi 4ac t
(c) Bixg mouaTKy pyXy npu 3amaHOMy BHpasi mus meuakocTiV(t) (m/c)
t=5, V(t)=2t* -t +5.

10.Po3B sukiTh 337134y

Koten mae gopmy napabonoiga obepranns rinubOuHO0 N i pagiycom oc-
HOBH . 3HalIITh pOOOTY, Ky HEOOXITHO BUTPATUTH HAa BUKAUyBaHHSA BOJU 3
IIbOTO KOTJIA.

Bapianm 5

1. He oOumcnroroun iHTErpaiy MOpiBHSNTE iX (BKa3aTH, 3HAYEHHS SKOTO

iHTerpana OinpIe)
12

sz dx; [(x=3)ax.

4

2. OuiHiTh IHTETpaN 3BepXy Ta 3HU3Y, TOOTO BKAXITh JBa I[UIMX YHCTIA,
MIX SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1HTErpary

3
szdx.
1

3. 3HaiiAiTh cepeqHe iHTerpaibHe 3HauYeHHs (PyHKII{ HAa 3aMKHEHOMY 1H-

TepBai
y=x%+3, x0[0; 3.

4. OOYUCHITH IHTETpATIU

a) | sinxdx; 6)j

F S dx
B)J.X6de; r)J'—.
0 11+ x+1

O'—)I\J\:I

X2 +6x+34

5. JocniaiTe HEBJACHI 1HTErpaiy Ha 30DKHICTh Ta Y BUMAAKY 301)KHOCTI
BKaXKITh X 3HAUCHHS

21



S - Xt -1 ' x 3finx
6. 3nHaiaite mwiomy (irypu, mo ooMexeHa BKa3aHMMHU JIIHISIMU Ta 3pO-
O1Th PUCYHOK
a)y=Inx, x=¢e, y=0; 0)y=3sinx, y=sinx, XD[O; 77];

B) o = 3(1+sing).

7. 3HaiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHIM BKa3aHMX JIiHIN. 3po-
01Th PUCYHOK
a)X=Yy’, y = x, HaABKOJIO Bici 0X ;

x> y? ..
6)7 + T =1, HaBKOJIO Bici OY .

a)}(x2+x—1)dx; 6)J'XS_X1; B)J'i; F)J'2 dx

8. 3HaiiaiTh MOBXKUHY JIiHII a00 i1 YacTWHH, IO BIJATMOBIIA€ BKA3aHOMY
1HTEepBaJIy 3MIHEHHSI ApTYMEHTY

pP= 2(1+COS¢)1 ¢D|:—7T, _%Tj| .

9. 3HaiiaiTh NUIAX, 0 TPOXOAUTH MaTepiajdbHa TOYKA 3a BKa3zaHUH Jac t
(c) Biz moyaTKy pyXy npH 3agaHOMY BHpasi as mBuakocTiV(t) (m/c)

t=4, V({)=3*+2t-1.

10.Po3B’ sxiTh 33129y
3HANUITh CUTYy TUCKY PIAUHH HIUIBHOCTIp Ha BEPTUKAIBHUHN MIBKPYT, Jia-
MeTp AKoro 2R 3HaXOAUTHCS HA PO3/LUTL cepell piAUHA-TIOBITPA.

Bapianm 6

1. He oGuwmcimioroun iHTerpaiy NopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

m

2

I sin? xdx;

0

sin® xdx .

O =iy

2. OuiHITh 1HTErpall 3BEpXy Ta 3HU3Y, TOOTO BKaXITh JBa IIJIMX YHUCIA,
MDK SKUMU 3HaXOJIUThCS 3HAYCHHS THTETpaty

e

j Inxdx.

1

3. 3HalaITh cepeHe 1HTErpalibHEe 3HAYeHHS (DYHKIIII Ha 3aMKHEHOMY 1H-

TepBai
y=x2+x-3, [0; 2.

4. OOYuCHITH IHTErpaIn
1

dx . : dx _ Co T dx
MNine: N gz D0« Do
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5. JlocmiaiTe HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301KHOCTI
BKXKITh X 3HAUCHHS

1
: e dx
B)E[Jg NG r)Jl.xIn3x'

6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMHU JIIHISIMUA Ta 3pO-
O1Th PUCYHOK
a)y=x%, y=8, x=0; 6)y=(x-2), y=4x-8, B)p=2(1+sing).

a)}e‘X dx; 0) ]i(x2+2x+ 2 dx;

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOIO0 OOEpPTAaHHIM BKa3aHUX JiHINA. 3po-
O1Th PUCYHOK

a) X =4cog ; y =sint , HaBK0JI0 Bici 0X ;

0) y? =4-x, x=0, HaBKOJIO Bici 0Y .

8. 3HalaiTh NOBXUHY JIiHII @00 i1 YacTWHH, IO BIJANOBIJAE BKA3aHOMY
1HTEepBaJIy 3MIHEHHSI ApTYMEHTY

y =4/1-x* +arcsinx, [O; g}

9. 3HaiiiTh HUISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUH yac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpa3i a1 mBuakocTiV(t) (m/c)
t=5, V(t)=2t> -t +3.

10.Po3B’ sxkiTh 33124y

CTUCKaHHATBUHTOBOI MPYXUHHU X MPOMOpIiiHe npukiaaeHid cuii. O06-
YUCTITh POOOTY mpu ctuckanHi npyxuan Ha 0,04.m, skmo cuna 10 Heruckaeii
ga 0,01m.

Bapianm 7

1. He oOumcnroroun iHTErpaiy MOpiBHSNTE iX (BKa3aTH, 3HAYEHHS SKOTO
iHTerpana OinpIe)

T

Jz'cosxdx; Jz'co§ xdx.
0 0

2. O1uiHITh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IIJIUX YHCIIA,
MDK SKUMU 3HaXOJIUThCS 3HAYCHHS THTETpaty

s

2

.f sin2xdx.

3.  3HalaiTh cepelHE 1HTErpalibHe 3HaUYCHHS (PYHKIII HA 3aMKHEHOMY
1HTepBaJl

y=3x%+2x-1, [1; 3.
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4. OOYUCHITh IHTErpaATIU

Tt

a)Jl'eX dx; 6)isin3xsin2xdx; B)Jz'x5xdx; r) |
0 0 1

5. JlocniaiTe HEBNACHI 1HTErpaid Ha 301KHICTh Ta y BUIMAJKY 301KHOCTI
BKQXITb X 3HAUEHHS

a){%; 6).[(—y Ix+5. r){x(x—l)_g dx..

6. 3HaiaiTh wionty ¢irypu, mo oOMe)eHa BKa3aHUMH JIHISIMH Ta
3p00ITh PUCYHOK

a)y=sinx, y=0, x0O[0; n|;  6)x=4cost, y=2sint, y=1, (y=1);

B) p =5sing.

7. 3HaiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHIM BKa3aHMX JIiHIN. 3po-
01Th PUCYHOK
a) x> =y, y=2x, HaBKOJIO Bici 0X ;
2

x> y* B ..
6)3— 7—1, y =+ 2, HaBKOoJIO Bici OY .

8. 3HaiiaiTh MOBXUHY JIiHII a00 i1 YacTWHH, IO BIJAIMOBIIA€ BKA3aHOMY
IHTEepBaJly 3MIHEHHSI ApTYMEHTY

0 =5(1- cosp), ¢D[—7—31; 0]

9. 3HaiiaiTh NUISLX, IO MPOXOAUTh MaTepialbHA TOUKA 32 BKa3aHUH vac t
(c) Biz moyaTKy pyXy npH 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)

t=4, V(t)=ott +1.

10. Po3B’ sixiTh 3amaqy

[MuninapuyHa nucTepHa pajaiycoM ocHoBH R 1 Bucororo H 3amoBHEHa BO-

n010. O6UHCIITh poOOTY, SIKY HEOOXITHO BUTPATUTH, IIOO BUKAYaTH BOAY 13 IU-
CTEpHH.

Bapianm 8

1. He oOumcirorouun iHTErpajau MopiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oinblie)

2 2
J'xdx; J'e3 dx
1 1

2. OuiHiTh IHTETpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JBa I[UIMX YHCTIA,
MIDX SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1HTErpary
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1
_[ arctgxadx.

3. 3HaiiAiTh cepeaHe iHTerpaibHe 3HaueHHs (PyHKIII HA 3aMKHEHOMY 1H-
TepBai
y=3%+x-1, [0; 2.

4. OOuuCHITH IHTETPATU

Xcosxdx ; r) j VXTI +i
X +

)T 9%

1 In3

M:'—.m\:

5. JocniaiTe HEBIACHI 1HTErpaiy Ha 30DKHICTh Ta Y BUMAAKY 301KHOCTI
BKaXKITh X 3HAUCHHS

=

a) ]:(1+x2)_ldx; 6)]0xe‘2X dx; B)T (5x-1)* r)fx(4—x2)_; dx.

—00

6. 3maiaite mwiomy (irypu, mo ooMexeHa BKa3aHUMHU JIIHISIMU Ta 3po-
O1Th PUCYHOK

a)Xy=6, Xx+y=7, 6)y=4€ -1, x=0, y=In2;
B) p =cosg, p=sing, Os¢sg.

7. 3HaiaiTh 00’ €M TiNa, OTpUMAHOro OOEpPTaHHSIM BKa3zaHUX JiHIN. 3po-
O1Tb PUCYHOK

a)y=e*, y=e>, x=1, HaBkoJIo Bici 0X;

0) {X =4 C(_JSt’ HaBKOJIO Bici OY .

y =2sint,

8. 3naiiniTe MOBXKHUHY JiHIT a0 i YacTWHM, IO BIAMOBIIAE BKA3AHOMY
1HTEpBaly 3MIHEHHS apTYMEHTY

Xx=6t-2t%, y=6t°.

9. 3HaiiAiTh HUIAX, U0 MPOXOJUTH MaTepiajibHA TOYKA 3a BKA3aHUU Yac
t(c) Bix mouaTKy pyxy npu 3azaHoMmy BHpasi s msuakocTiV(t) (m/c)
t=3, V(t) =6t> - t.

10. Po3B’ sixiTh 3amauy

OO6YuCHITH CHIIy TUCKY BOJIM Ha IUIOTUHY, AKa Mae GopMy piBHOOIYHOI
Tpareiii 3 ocHoBamu a ib(a>b) i BucoToroh.

Bapianm 9

1. He oOumcimoroun iHTErpaliv MopiBHANTE iX (BKa3aTH, 3HAUYEHHS SKOTO
iHTerpana OinpIe)
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NS

Isinxdx; sin® xdx .

O =Nl

2. OuiHITh 1HTErpall 3BepXy Ta 3HU3Y, TOOTO BKaXITh JBa IIJIMX YHUCIA,

MDK SKUMH 3HAXOJUThCS 3HAUEHHS IHTErpamy
V3
j arctgxadx.
1

3. 3HalaITh cepeHe 1HTErpalibHe 3HAYeHHS (DYHKIII Ha 3aMKHEHOMY 1H-
TepBai
— 2 .
y=X"+x-1, XD[O, ]]

4. OOYHUCHITh IHTErpaIU

a) Jz'cosxdx 6)j B)J%XSin3XdX§ )j

w/5 4x—X* x/;+2

5. JocniaiTe HEBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKQXITb X 3HAUEHHS

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3pO-
01Tb PUCYHOK
a)y=x, y=2x, x=3; 0)x=8cost, y=8sin’t; B)p=4cosp.

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOIO0 OOEpPTAaHHSIM BKa3aHUX JiHINA. 3po-
01Th PUCYHOK
a)y=2", y=2%, x=1, HaBKOJIO Bici 0X;
x> y? ..
0)= - 2-=1,y=+2, HaBKOJIO Bici QY .
4 9
8. 3HalaiTh NOBXUHY JiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKAa3aHOMY
IHTEepBaJly 3MIHEHHSI ApTYMEHTY

NG _Inx

= , 1< x<2.
Y 4 2
9. 3HaiiaiTh NUIAX, IO MPOXOJUTH MaTepiajibHA TOYKA 3a BKA3aHUU yac
t(c) Bix mouaTKy pyxy npu 3amaHoMmy BHpasi s msuakocTiV(t) (m/c)

t=4, V()=5°"-2t.

10.Po3B’ skiTh 33129y
Korten mae dbopmy miBKym paaiycaR, HanmoBHEHHI J0BEpXY BOJOK. SKy
poOOTY HEOOX1THO 3pOOUTH, 11IOO BUKAYATH BOAY 3 IILOTO KOTJIA?

Bapianm 10
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1. He oGuwmciioroun iHTerpaiy HopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)
1

jexdx; jsinxdx.
0

0

2. OuiHITHh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCIA,
MIX SIKUMH 3HaXOJUTHCS 3HAUECHHS 1HTErpary

j:(xe’ + x—2)dx.

1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUCHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai

y=(3x+1) ,XD[O 2]

4. OOuucniTh BKa3aHl iIHTErpanu

a)fd_xx; 6)}1+Lnxdx; B)J%X3de; )j}ii

5. JlocmiaiTe HEBIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301)KHOCTI
BKaXKITh X 3HAUCHHS

xIn?x’

a) oj)(x+1)dx; 6)J' B)I%; r)j\/_xL)ildx.

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3pO-
01Tb PUCYHOK

a)y=x, y=3x, x=2; 0)x=9cost, y=4sint, y=2, y=2;

B) o = 3(1- cosp).

7. 3HaiaiTh 00’ €M TiNa, OTpUMAHOro OOepPTaHHSIM BKa3zaHUX JiHIN. 3po-
O1Tb PUCYHOK

a)yzl, y=0, x=1, x=3, HaBKOJIO Bici 0X ;
X
0)x=(y-2)’, x=4y-8, HaBkoJo Bici 0Y .

8. 3naiiniTe MOBXKHUHY JiHIT a0 i YacTWHM, IO BIAMOBIIAE BKA3AHOMY
IHTEepBaJIy 3MIHEHHSI ApTYMEHTY

x=32, y=t(3-t?)
9. 3HaliAiTh NUBX, 110 IPOXOAUTH MaTepiajlbHa TOUKA 3a BKa3aHUH vac t

(c) Bix moyaTKy pyXy NpH 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=5, V(t) =324/t +8.

10.Po3B’ soxiTh 3a1auy
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OGuuciTh wIonry Girypu, o yrBopeHanapadosomn y = x> + 2, T0THIHOO
no Hei B TourniM(1,3)ra Biccro opauHaT.

Bapianm 11

1. He oGuwmciioroun iHTerpaiy NopiBHsANWTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpaa oiblie)
1

J'cosxdx ; }ex dx.
0 0

2. OuiHITH 1HTErpas 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCTIA,
M1DXK SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1HTErpary

s

P
J.tgxdx.
0

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUCHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
y=x*-x+1, xO[1; 3.

4. OOYuCHITH IHTErpaIn

1

2 gx ©odx 2Inx ., . 2 xdx
a)j . 0) jz— : B)J'—4dx, r)_[ .

5 A/1- X 2 X +4x+13 1 X 149X -1

5. JlocmiaiTe HEBIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301KHOCTI
BKXKITh X 3HAUCHHS

o0

a)j(x3 ~1)dx;  6) ]oe‘x [ -1)ox; B)

0

(xIn? x) ax.

O N |

(3x-1)"dx; 1)

O —wir

6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMH JIIHISIMHA Ta 3pO-
O1Tb PUCYHOK
a)y=-x*+1, y=0; 0)x=(y-2)*, x=4y-8; B) p =sing.

7. 3HaiiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHSIM BKa3aHMX JiHIH. 3po-
O1Th PUCYHOK
a)xy=5, x=1, x=2, y=0, HaBKOJIO Bici 0X;
X =9cost,
6) .
y = 4sint,

HaBKOJIO Bicl OY .
8. 3HaiaiTh NOBXUHY JIiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKA3aHOMY

IHTEepBaJly 3MIHEHHSI ApTYMEHTY

p:6(1+sin¢), —gs¢so.
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9. 3HaiiiTh NUILX, IO MPOXOJUTH MaTepiajibHa TOYKA 3a BKa3zaHUi 4ac t
(c) Biz mowaTKy pyXy npH 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=6, V(t) =5 +3.

10.Po3B’ spxiTh 3a1auy

CtucKaHHSX TBUHTOBOI NMPY)XUHU MPOIOpIIHE NpuKiaaeHii cum. O6-
YHUCIITh poOOTYy npu cTuckaHHI npyxuHu Ha 0,1.m, skuio 1yis cTuckaHHs ii Ha
0,02m motpibna cuna 70 H.

Bapianm 12

1. He oGuwmciioroun iHTerpaiy HopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpana 6iJII>HIC)
1

J'(x+1dx J'x dx.

0

2. OuiHITH 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCTIA,
M1DXK SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1IHTErpary

3
Iegx dx.
1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUeHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
y=x2+x-5, x0[2; 4.

4. OOuuCHITH IHTErpaIn

Tt

1
2 dx 2 . _ SInx , . 7 xdx
a)J. =, 6)Icosxsm2xdx, B)j?dx, r)Jl. sk
0 1

5. JocniaiTe HEBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITb X 3HAUEHHS

a)]ix5 dx; 6)J' B)J%(Zx—4)_1dx; r)f(xln5x)_ldx.

5x2 ’

6. 3HaiaiTh Tomy ¢irypu, Mo ooMexeHa BKa3aHMMHU JIHISIMHA Ta 3pO-
OBITh PUCYHOK

a)y=-x*+3, x=0, y=0; 6)y:xw/9—x2,y:0,xD[0; 3];

B) p=2sing.

7. 3HaiiaiTh 00’ €M Tija, OTPUMAHOTO OOEPTaHHSIM BKa3aHUX JiHIH. 3po-
O1Tb PUCYHOK

a)y=e>,x=0, x=1, y=0, HaBKOJIO Bici 0X ;

0)y=x*, x=2, y=0, HaBKOJIO Bici 0Y .
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8. 3HalaiTh NOBXUHY JiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKAa3aHOMY
1HTEepBaJly 3MIHEHHSI ApTYMEHTY
T

o =3(1+sing), ¢D[_? 0]

9. 3HaiiiTh HUISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUM dac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpasi a1 mBuakocTiV(t) (m/c)
t=7,V({)=3"+2.

10.Po3B’ spxiTh 3a1auy

Koren mae ¢popmy mapabosioina obepranss, rimubuna oro 1 m, paaiyc
OCHOBH 2 M. 3HaiiAITh poOOTY, IKYy HEOOX1THO BUTPATUTH HAa BUKAYYBAHHS BOJIU
3 BOTO KOTJIA.

Bapianm 13

1. He oOumcirorouu iHTErpajau MOpiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

3 3
J'xdx; J'xzdx.
1 1

2. OuiHiTh IHTETpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JBa I[UIMX YHCTIA,

MDK SKUMU 3HaXOJIUThCS 3HAUCHHS THTETpaty
2

I (x2 - 2x)dx.

0

3. 3HalaiTh cepeqHe IHTEeTpadbHe 3HaUCHHS (DYHKIII HA 3aMKHEHOMY 1H-
TepBai
y =5, [0; 2].

4. OOuucHITH IHTETPATU

a) }(1+ x—3x*)dx; 6) Jl'(8+ 2x - x)

-2

e 9
dx ; B)j%lnxdx; r)jx(2x+7)'% dx .
1

1

1
2
2

5. JocniaiTe HEBJACHI 1HTErpaiyd Ha 30DKHICTh Ta Y BUMAAKY 301KHOCTI
BKaXKITh X 3HAUCHHS

a)]i\/;dx; 6)}x2(x2—4)_1dx; B)j'(x—S)‘ldx; r)

0

(x2 -3x+ 2)_1 dx.

O N w

6. 3maiaite miomy (irypu, mo ooMexeHa BKa3aHUMHU JIIHISIMU Ta 3po-
O1Th PUCYHOK

a)y=x, x=2, y=0; 6){X:3(t—8int),

y=30- cos), B) p =4cC0Sp .
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7. 3HaiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHIM BKa3aHMX JIiHIM. 3po-
01Th PUCYHOK
a)y=3", y=3*, x=1, HaBKOJIO Bici 0X;
2

x>y B ..
6)7— 2_=1, y=+1, HaBKoO Bici OY .

16
8. 3naiiniTh MOBXKHUHY JiHIT a0 i YacTWHH, IO BIAMOBIIAE BKA3AaHOMY
1HTEpBaly 3MIHEHHS apTYMEHTY

p:4(1—sin¢), Os¢sg.

9. 3HaiaiTh NULIX, 0 MPOXOANUTH MaTepiajlbHa TOYKA 32 BKa3aHHi yac t
(c) Bix mouaTKy pyxXy npu 3amaHoMy BHpasi mus meuakocTiV(t) (m/c)
t=10, V(t) =5t* + 2t + 3.

10.Po3B’ skiTh 33129y
O6uucHiTh WIoNyy ¢Girypu, 0OMEeXeHOK KPUBOIO Y = €*, TOTUYHOIO /10 Hel
B Toutti M(0,1)ra mpsimoro x = 1.

Bapianm 14

1. He oOumciroroun iHTErpaiu MOPiBHANTE iX (3HAYCHHS SIKOrO iHTErpa-

J7a OlybIire)
3

ijdx ; J'(x2 +1)dx.

2

2. OuiHITh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IIJIUX YHCIIA,
MDK SKMMU 3HaXOJIUThCS 3HAYCHHS THTETpaty

1
Jex+3dx.
0

3. 3HaiaiTh cepeqHe IHTeTpaabHe 3HaUCHHS (DYHKIII HA 3aMKHEHOMY 1H-
TepBai

y = CO<X, xD[ﬂ ﬂ}.
6 3

4. OOYUCHITH IHTErpATIU

a)j dx

. ) x dx
04+x2’ )J;x2+2x+10’ J

oA 4X+5

5. JlocniaiTe HEBNACHI 1HTErpaid Ha 301KHICTh Ta y BUIMAJKY 301KHOCTI
BKaXITb X 3HAUEHHS

a)J'(x2+x—1)dx; 6)J' )3(?(1 B)J'd_;(; F)J%\/%&—de

B)jx 7°dx; T
0

6. 3naiinite wionty Girypu, mo oOMeKeHa BKa3aHUMHU JIHISIMU 3p00iTh
PUCYHOK
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a)y=€", y=¢e*, x=1; 0)x=4-y>, x=y>-2y; B)p=2C0Sp.

7. 3HaiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHIM BKa3aHMX JIiHIN. 3po-
O1Th PUCYHOK
a)y=-x"+1, y=0, HaBKOJIO Bici 0X ;
X =3(t — sint),
6) ( )
y =31 - cost),

HaBKOJIO Bici OY .

8. 3HaliaiTh MOBXKUHY JIiHII a00 i1 YacTWHH, IO BIJAIMOBIIA€ BKA3aHOMY
1HTEepBaJIy 3MIHEHHSI ApTYMEHTY
y=In(x*-1), 2<x<3.

9. 3HaiaiTh HUIIX, 10 MPOXOAUTH MaTepiaibHa TOYKA 3a BKa3aHWi 4yac t
(c) Bix moyaTKy pyXy npH 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=5, V(t)=t°-t.

10. Po3B’ sixiTh 3amauy
OOuucniTh poOOTY 3BUKAaYyBaHHS BOJM 13 pe3epByapy KOHYCHOI (hopmu 3
BEPIINHOI0, 00epHEHO0 BHU3 (pajiyc ocHOBH pe3epByapa R, Bucora H).

Bapianm 15

1. He oGuwmciioroun iHTerpaiy NopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpasa oiblie)
2

J'xdx; J'xsinxdx.

1

2. OuiHITHh 1HTErpas 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCTIA,
M1DX SIKUMHU 3HaXOJUTHCS 3HAUECHHS 1IHTErpary

1
IZXZ dx.
-1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUeHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
T

y =sin2x, XD{]T —]
4 2

4. OOuucniTh iHTerpaJm
a)J-(X_ jdx 6)J-m B)J.XS dX r)j X+5

5. JocniaiTe HeBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITh iX 3HAUCHHS

a){(xz +1)dx; 6)J-xlnx- J-XOJI:(Z; F)J;%d)('
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6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMHU JIIHISIMUA Ta 3pO-
O1Th PUCYHOK
a)y=2%, y=2%, x=1; 0)y=(x+17, y=x+1, B)p=3cosp.

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOTO0 OOEpPTAaHHSIM BKa3aHUX JiHINA. 3po-
O1Th PUCYHOK
a)y=x, y=2X, X=2, HaBKOJIO Bici 0X ;
2

x> y* B ..
6)7— ?—1, y =+3, HaBKOJIO Bici OY .

8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY
IHTEepBaJIy 3MIHEHHSI ApTYMEHTY
x=3(3-1?), y=9t>.

9. 3HaiiiTh HLISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUM yac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpasi a1 mBuakocTiV(t) (m/c)
t=5, V() = 4sin2t +t>.

10.Po3B’ spxiTh 3a1auy

. . . 1 .
OO6uncniTh oty Girypu, 0OMexeHOI KPUBOIO Y = —, TOTUYHOO /10 HEl
X

B Tourti M(1,1) Ta mpsimoro x =3.

Bapianm 16

1. He oGumcimioroun iHTerpaiy HopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO

iHTerpasa oiblie)
1 1

J'(Zx +1)dx; J'(sz + l)dx.

0 0

2. OuiHITH 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCIA,

MDK SKMMU 3HaXOJIUThCS 3HAYCHHS THTETpaty
1

I(sz + 1)dx :
-1
3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUEHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
y =cos3x, x[ 7—7; n .
6 2
4. OOuuCHITH IHTErpaIn

1 35 dx g 3 + 1
a)j(1+ xz)dx; 0) J'—; B)Ixsin2xdx; r)j—dx.
0

5 245+ 4x = X

5. JocniaiTe HeBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITh iX 3HAUCHHS
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a)}xdx; 6)J' X dx ; B)Jl. ox_. r)

(xlnzx)_1 dx .
1+x 02x—1

O N |

—0co

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3pO-
OBITh PUCYHOK

a)y=cosx, y=0, 0< xsg; 0)y=x2*, x=1, y=0;
B)p=1-cosp, p=1.

7. 3HaiiaiTh 00’ €M Tija, OTPUMAHOTO OOEPTaHHSIM BKa3aHUX JiHIH. 3po-
O1Th PUCYHOK
a)y=x*, y=2x*, x=1, HaBKOJIO Bici 0X ;

X = 3cost
0 - HABKOJIO Bici OY .
){ =/ 2sint,

8. 3HalaiTh JOBXUHYIIHIT a00 11 YaCTHUHH, 1110 BiJMOBI/Ia€ BKA3aHOMY 1H-

TepBajly 3MIHEHHS apryMEHTY

y=4/1-x* +arccox, 0< xsg.

9. 3HaiiaiTh NUIAX, 0 MTPOXOJUTH MaTepiajibHA TOYKA 33 BKA3aHUU yac
t(c) Bix mouaTKy pyxy npu 3azaHoMmy BEpasi s msuakocTiV(t) (m/c)

t=4, V(t) =5t -3t +2.

10.Po3B’ spxiTh 3a1auy

CtuckaHHS TBUHTOBOI MPYXKUHU X MPOMOPIIIHHE TpuKiIaaeHii cuii. O6-

YUCHITh poOOTY IIpH cTUCKaHHI TTpykuHU Ha 0,12m, sxmio cwita 60 H cTtuckae ii
na 0,02u.

Bapianm 17

1. He oOumcnroroun iHTErpaiy MOpiBHSNUTE iX (BKa3aTH, 3HAYEHHS SKOTO
iHTerpana OinpIe)

2
. X
szdx; jxsm—dx.
3
1 1
2. OuiHITh 1HTErpall 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IIJIUX YHCIIA,
MIX SIKHMH 3HAXOJIUTHCS 3HAYCHHS IHTETpaTy
1
2
J.3X dx .

3. 3HaiaiTh cepeqHe IHTeTpadbHe 3HaUCHHS (DYHKIII HA 3aMKHEHOMY 1H-
TepBai

y =sin2x, xD{ﬂ 7—7]
4 2
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4. OOYUCHITH IHTErpATIU
Tt
, m

a)J'(S— 2X + xz)dx; 6)?00{2x+§}dx; B)

1

O Ny

X COS2XaX ; r)jt\/;(\/; + 2)_l dx .

5. JocniaiTe HEBJACHI 1HTErpaiyd HA 30DKHICTh Ta Y BUMAAKY 301KHOCTI
BKaXKITh X 3HAUCHHS

a) [ (x+3)dx; 6)] - B)I%: r)f i

X? +4x+8 - xInx’

6. 3HaiiaiTe miomy ¢irypH, mo oOMexeHa BKa3aHHUMH JIIHIIMH Ta 3pO-
01Tb PUCYHOK
x =8cos’t,
a)y=x*, y*=4-x, 0) L, B)p=1-cosp, p=1.
y = 8sin’t,
7. 3HalaITh 00’ €M TiJIa, OTPUMAHOTO0 OOEpPTAaHHIM BKa3aHUX JiHINA. 3po-
01Tb PUCYHOK
a)y=cosx, x=0, y=0, HaBKOJIO Bici 0X ;
0)x=44-y*, y=0, y=1, x=0, HaBKoOJIO Bici OY .

8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY
1HTEpBaTy 3MIHEHHS ApTYMEHTY

x=0t?, y=3(3t -t°)

9. 3HaliaiTh NUIAX, IO MPOXOJUTH MaTepialibHA TOYKA 33 BKA3aHWUU Yac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpasi a1 mBuakocTiV(t) (m/c)

t=5, V() =4 /2 +3.

10.Po3B’ spxiTh 3a1auy

O64ucHiTE pOOOTY 3 YTBOPEHHS TEPUKOHY, SIKMU Mae (opMy KOHYCY 13
napametpamu R (paniyc ocHoBu) Ta H (Bucora), i3 MaTepiany MIBHOCTI p .

Bapianm 18

1. He oOumcimoroun iHTErpaliv MopiBHANTE iX (BKa3aTH, 3HAUYEHHS SKOTO

iHTerpasa oinblie)
1 1

[Ox+2)ax;  [(2+xsinax)dx.

0 0

2. OuiHITh 1HTErpall 3BEpXy Ta 3HU3Y, TOOTO BKaXITh JBa IIJIMX YHUCIA,
MIX SIKHMH 3HAXOJIUTHCS 3HAYCHHS IHTETpaTy

1
ISX dx.
3. 3HalaITh cepeHe 1HTErpalibHE 3HAYeHHS (DYHKIII Ha 3aMKHEHOMY 1H-

TepBai
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y = cos3x, XD[O; n].

4. OO0uucniTh iHTerpaJm

1
1

a) Jz'(x3 +1)x; 0) J' gg SZX ; B) [arccoscdy; r) _[

&+2

5. JocniaiTe HeBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITb X 3HAUEHHS

0 5 9
dx dx -1
6) [————; B)[—=; 1n)[x[Vx-3| dx.
_J;,\/x2+4x+8 J(;X—3 Jl. ( )
6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMH JIIHISIMUA Ta 3pO-
O1Th PUCYHOK
a)xy=3, x=1, x=3, y=0; 0)y=x5, x=1, y=0; B),a:2(1+cos¢),
p=2.

a)}(Zx ~1)dx;

7. 3HaiiaiTh 00’ €M Tijia, OTPUMAHOTO OOEPTaHHSIM BKa3aHUX JiHIH. 3po-
01Tb PUCYHOK

a)y=sinx, y=0, X:g,HaBKOHO Bicl 0X ;

X = 3cost, .
6){ __ "HaBKoJIO Bici QY.
y = 4sint,

8. 3HalaiTh NOBXUHY JiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKA3aHOMY
IHTEepBaJly 3MIHEHHSI ApTYMEHTY

p=1-sing, —gsqbso.

9. 3HaiiniTh NUILX, MO0 MPOXOAUTH MaTepiadbHa TOYKA 32 BKa3aHUU dac t
(c) Bix mouaTKy pyxXy npu 3amaHoMy BHpasi mus meuakocTiV(t) (m/c)
t-1
t=45, V({t)=——.
t+1
10.Po3B’ spxiTh 3a1auy
O64uCHITE pOOOTY 3 YTBOPEHHSI TEPUKOHY, AKHUNU Mae GHopMy yCI4EHOTO
KOHYyCY i3 mapamerpamu I Ta R (pamiycu ocHoB) Tta H (Bucora), i3 mMarepiairy
IIIJIBHOCTI 0.

Bapianm 19

1. He oGuwmciioroun iHTerpaiy HopiBHsANWTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oinblie)

jexdx; }eSde.
2 2
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2. OuiHITh 1HTErpall 3BepXy Ta 3HU3Y, TOOTO BKaXITh JBa IIJIMX YHUCIA,
MIX SIKHMH 3HAXOJIUTHCS 3HAYCHHSI IHTETpaTy

Jl.(?:x2 - 6x)dx.

-1

3. 3HalaITh cepeHe 1HTErpalibHEe 3HAYeHHS (DYHKIII Ha 3aMKHEHOMY 1H-
TepBai

y =sin2x, XD{O; %T}

4. O0uucmiTh iHTerpaJm

1
B) J' arcsinxdx ;

tgxdx ; 6)[ —1 =

5. JlocmiaiTe HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301KHOCTI
BKQXITh 1X 3HAUCHHS

a)}(3x+1)dx' 6)J' x+1dx_ B)}i' r)jxanxdx.
g ’ x> +4x+8’ 2 x—1’ 4

a)

o'—.w\:l

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3poO-
01Tb PUCYHOK
a)y’=x+1, x=0; 0)y=4-x*, y=x"-2X; B)p=1+cosh, p=1.
7. 3HaiiaiTh 00'€M Tija, OTPUMAHOTO OOEpPTaHHSIM BKa3aHUX JiHIH. 3po-
O1Th PUCYHOK
a)y=tgx, y=0, ng, HaABKOJIO Bicl 0X ;
X = 3cost, . .
0) , HaABKOJIO Bici OY .
y = 2sint,
8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY

1HTEpBaly 3MIHEHHS apTYMEHTY

3 12
y=Inx, —<sx<s=—.
4 5

9. 3HaiiiTh NUIAX, IO MPOXOJUTH MaTepiajibHa TOYKA 3a BKa3zaHUi 4ac t
(c) Bix moyaTKy pyXy npw 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)
t=3, V(t) = 5sinrt +t*.

10.Po3B’ skiTh 33129y

. . .. 1 .
OO6uncmiTh oty Girypu, 0OMexeHOI KPUBOIO Y = —, TOTUYHOO /10 HEl
X

B Toutti M (1,1),mpsimoro x = 3Ta Biccio 0X .

Bapianm 20
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1. He oOumcirorouu iHTErpaau MopiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

(x2 +cos x)dx

(x + cosx)dx;

O | o
O'—.h\:l

2. OuiHITh 1HTErpaj 3BepXy Ta 3HHU3Y, TOOTO BKaXITh JIBa YUCIA MIX

AKHUMH 3HAXOAUTHCA 3HAYCHHA iHTCFpaJIy
1

J.(4x2 - 1)dx.

-1

3. 3HalaiTh cepeqHe IHTeTpajabHe 3HaUCHHS (DYHKIII HA 3aMKHEHOMY 1H-
TepBai
y = COsX, XD[O; n].

4. OOYUCHITH IHTETpATIU

a) [ cosx dx; 6)J'

; B)Je'lnxdx; r)i(\/;+1)_1dx.

4

82x

O'—.-b\:l

5. JocniaiTe HEBIACHI 1HTErpaiy Ha 30DKHICTh Ta Y BUMAAKY 301KHOCTI

BKaXKITh 1X 3HAUCHHS
2

1dx; B)}(2x+1)‘1dx; r)j(x2 —4x+3)_1dx.

0

a) of(x +3) " dx;

6. 3HaiigiTe momy ¢irypH, mo oOMexeHa BKa3aHHUMH JIIHIIMH Ta 3pO-

01Tb PUCYHOK
5 ) _ X =8cos't,

a)y’ =x, y*=2x, x=1; 6){ L B)2(1+COS¢)S
y = 8sin”t,

7. 3HaiaiTh 00’ €M TiNa, OTpUMAHOr0 OOEpPTaHHSM BKa3zaHUX JiHIN. 3po-
O1Tb PUCYHOK

a)y=x, Yy=4x, Xx=2, HaBKOJIO Bici 0X ;

0)xy=6, y=1, y=6, x=0, HaBKOJIO Bici OY .

8. 3naiiniTe MOBXKHUHY JiHIT a0 i YacTWHM, IO BIAMOBIIAE BKA3AHOMY
1HTEpBaTy 3MIHEHHS ApTYMEHTY
Xx=t-sint, y=1-cost, y=0, 0st<2n.

9. 3HaiiaiTh NUISLX, IO MPOXOAUTh MaTepialibHa TOUKA 32 BKa3aHUH vac t
(c) Biz moyaTKy pyXy npw 3agaHOMY BHpasi s mBuakocTiV(t) (m/c)

t=7, V() =t3t +12.

10. Po3B’ sixiTh 3amaqy

€MHICTB, 110 Mae GopMy IIIIHApPA 13 paaiycoM ocHOBU Rra Bucororo H,

3HHU3Y 3aBepIIIeHa MIBKYJIOE 3 THM K€ PaJlycOM Ta 3allOBHEHA BOJO0. 3HANIITh
po0OTYy 13 BUKa4yBaHHSI BOJIU 13 II€] EMHOCTI.
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Bapianm 21

1. He oOumcimooun iHTErpaliv MopiBHANTE 1X (BKa3aTH, 3HAUYEHHS SKOTO
iHTerpana OinpIie)

2
_ . X
szdx, {xsmzdx.

2. OuiHITHh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCIA,
M1DXK SIKUMHU 3HaXOJUTHCS 3HAUCHHS 1HTErpary

i@x2+2ﬁk.

-1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUeHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
y=2%, x0[0; 2.

4. O6qHCJIiTL iHTerpaJm

a)j2><+4. IJx +2x+10.

5. JlocmiaiTe HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301KHOCTI
BKQXITh 1X 3HAUCHHS

B)jx3xdx r)f R? — x* dx.
0

a)j( x+1)dx 6)TXSinde;B)}XdTX3; r)J(x —4x+3)%d

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3poO-
O1Tb PUCYHOK

a)y=x*, y=2x*, x=1; 0)x=44-y*, y=0, y=1, x=0;
B)1+ cosp < p<3.

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOIO0 OOEpPTAaHHSIM BKa3aHUX JiHINA. 3po-
O1Th PUCYHOK

a) y=2cosx, x=0, y=0, HaBKoJIO Bici 0X ;

6)x=2.y, y=4, x=0, HaBKOJIO Bici OY .

8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY
1HTEpBaly 3MIHEHHS ApTYMEHTY

X=t, y=2(* -3,

9. 3HaiiiTh HLISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUH dac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpasi a1 mBuakocTiV(t) (m/c)
t=2, V(t) =3tcosmt +t°.

10.Po3B’ skiTh 33129y
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3HailAITh CHUJIy TUCKY BOJM Ha BEPTHKAJIbHY 3aCIiHKY, 10 Mae (Hopmy

pomOa 3i CTOPOHOIO ara BUCOTOIO Npo3TalioBaHy Tak, [0 OJHA CTOPOHA 3HAXO-
JUTHCSI HA TOBEPXH1 BOJH, a 1HIIIA IapajesibHa OBEPXHi

Bapianm 22

1. He oGuwmcimioroun iHTerpaiv NOPiBHANTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpana OinpIe)

-1 -1

jszx; j23x dx .
-2

-2

2. OuiHITh 1HTErpaJl 3BEpXy Ta 3HU3Y, TOOTO BKAXITh JBa IIJIMX YHCIA
MIX SIKHMH 3HAXOJIUTHCS 3HAYCHHS IHTETpaTy

Jl.(4x2 + 3)dx.

-1

3. 3HalaITh cepeqHe 1HTErpalibHEe 3HAYeHHS (DYHKIIII Ha 3aMKHEHOMY 1H-
TepBai

y =sin 3x, XD[O; 7—21}

4. OOYHUCHITh IHTErpaIU
In2

a)j(x+§jdx; 6)J'(e +1) e2dx B)}XBde; r)J7'(x+2)';dx.

2

5. JlocmiaiTh HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301KHOCTI
BKaXKITh X 3HAUCHHS

a) }exdx; 6)J'

1
-1 . 2
x+1 B)_IZ(X+2) dx r)!x Inxdx.

6. 3uaiiaiTe wionly Qirypu, mo oOMexeHa BKa3aHUMU JIHISIMU Ta 3pO-
O1Th PUCYHOK

a)y=5-x*, y=0, x=0; ©0)xy=6, y=1, y=6, x=0;
B)p:2t9¢, ¢:_

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOTO0 OOEpPTAaHHSIM BKa3aHUX JiHINA. 3po-
01Th PUCYHOK
a) y =3cosx, y=0, x=0, HaBKoJIO Bici 0X ;

X = 2cost, ..
) , HaABKOJIO Bici OY .
y = 3sint,

8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY
1HTEpBaTy 3MIHEHHS ApTYMEHTY

y =Insinx, xD[ﬂ 2”}.
3 3
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9. 3HaiiiTh HLISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUH yac
t(c) Bix mouaTKy pyxy IpH 3amaHOMy BUpasi a1 mBuakocTiV(t) (m/c)
t=4, V()= 3sin2t + & .

10.Po3B’sikiTh 3amauy
Pecopa nporunaetbes mig HaBaHTaxeHHsM ¥ 1,5T Ha 1 cMm. Aky poboty

HeoOXigHO BUTpaTuTH Uit AedopmyBanns pecopu Ha 3 cM? (Cuma medopmy-
BaHHJ MIPOTOPITiHA BEIHUNHI Aedopmarrii).

Bapianm 23

1. He oGuwmcimioroun iHTerpaiy NopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

T

Tt
2 2
Isinztdt; Isin“tdt.
0

2. OuiHITh 1HTErpall 3BEpXy Ta 3HU3Y, TOOTO BKaXITh JBa IIJIMX YHUCIA,

MDK SIKUMU 3HaXOJIUThCS 3HAYCHHS THTETpaty
2

I(xz +2X + 7)dx.
-1
3. 3HalaITh cepeHe 1HTErpalibHEe 3HAYeHHS (DYHKIIII Ha 3aMKHEHOMY 1H-

TepBai
y=e*, x0[0; 2.

4. OOuuCHITH IHTErpaIn

: : .
)i ctgxadx ; 6)j8+2x v ){ x sinxdx; r)'!.‘\/xiﬂ
6

5. JocniaiTe HeBNACHI IHTErpaiu Ha 30DKHICTh Ta Y BUNAAKY 301KHOCTI
BKaXITb X 3HAUEHHS

0 2 1 - K d . 2 dx . 1 ) 5\
a)_{éxdx, 6)J;Wx+x)’ B)J;X—i(l, r)J;x (- x?)

N

dx.

6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMH JIHISIMUA Ta 3pO-
01Th PUCYHOK
a)xy=1, x=1, x=2, y=0; 0)y=x%, y* -x=0;

n
B)p:3tg¢a ¢:€
7. 3HalaITh 00’ €M TiJIa, OTPUMAHOI0 OOEpPTAaHHIM BKa3aHUX JiHINA. 3po-

O1Tb PUCYHOK
a)y=-x"+1, y=0, HaBKOJIO Bici 0X ;
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X = codt, ..
6){ | HaBKOJO Bici 0Y .
y = 2sint,

8. 3HalaiTh NOBXUHY JiHII a00 i1 YacTWHH, IO BIJANOBIJAE€ BKAa3aHOMY
IHTEepBaJIy 3MIHEHHSI ApTYMEHTY

y:In(l—xz),xD{ ; ﬂ

9. 3HaiiiTh HLISAX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHUM yac
t(c) Bix mouaTKy pyxy IpH 3a1aHOMy BHpasi a1 mBuakocTiV(t) (m/c)
t=6, V(t) =5cos2t —t°.

10.Po3B’ skiTh 33129y
3HaiiaiTh pobOTy 3 MOOYIOBU IMUIIHAPY PalycoM OCHOBU R Ta BHCOTOIO
H 13 cupoBHHM LIITBHOCTI 0, 110 MA€ BIACTUBICTh 3aTBEP/IIHHS HA MOBITPI.

Bapianm 24

1. He oOumcimoroun iHTErpaliv MopiBHANTE iX (BKa3aTH, 3HAUYEHHS SKOTO
iHTerpana OinpIie)

T

2
Isinxdx; sinx dx.

0

O'—;I\J\:l

2. OuiHITH 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCTIA,
MK SIKMMHU 3HAXOJUTHCS 3HAUEHHS 1HTerpairy

8

J (3x2 + 3)dx.

0

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUEHHS (PYHKII] Ha 3aMKHEHOMY 1H-

TepBai

y =C0S2X, XD{O; g}

4. OOuuCHITH IHTErpaIn

1 5
cosxdx; 6)J'Ll)dx' B)J.XE_XdX; r).[wlx—ldx.

x +4x+13

a)

J>\:1'—.N\:1

5. JlocmiaiTh HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301)KHOCTI
BKaXKITh X 3HAUCHHS

a)jx\/;dx 6)[

2

B)j%; )_[ X+3

1

+4x+8

6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMHU JIIHISIMUA Ta 3pO-
O1Th PUCYHOK
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a)y=x"', x=2, x=4, y=0; 0)x=4-(y-17, x=y* -4y +3;
7
B) p=tg¢, ¢=€-

7. 3HalaITh 00’ €M TiJIa, OTPUMAHOTO0 OOEpPTAaHHSIM BKa3aHUX JiHINA. 3po-
O1Th PUCYHOK

a)y=2sinx, y=0, x=g, X =0, HaBKOJIO Bicl OX ;

X =2co¢, ..
6){ ' HaBKoJIO Bici OY .
y = 6sint,

8. 3HaiiniTh MOBXUHY JiHII a00 11 YacTWHH, IO BIATMOBITAE€ BKA3aHOMY
1HTEpBaTy 3MIHEHHS apTYMEHTY

y =Incosx, xD{I—T; I—T]
4 3

9. 3HaiiaiTh NUIAX, IO MTPOXOJUTH MaTepiajibHA TOYKA 33 BKA3aHUU yac
t(c) Bix mouaTKy pyxy npu 3amaHoMmy BHpasi s msuakocTiV(t) (m/c)
t=3, V(t) =sin’t +1°

10.Po3B’ spxiTh 3a1auy

OO6YMCHITh CHITY TUCKY Ha IMOIUJIABOK Y BUTJISII MUIACTUHKH, 110 Mae ¢op-
My TIPaBHJILHOTO TPUKYTHHKA 31 CTOPOHOIO &, 3aHYPEHOTO Y BOAY BEPTHUKAIBLHO
710 TIOJIOBUHU TaK, III0 OCHOBA 3HAXOJIUTHCS Ha MOBITPi MapajebHO PIBHIO BOIH.

Bapianm 25

1. He oGuwmciioroun iHTerpaiy HopiBHsANTE 1X (BKa3aTH, 3HAYCHHS SKOTO
iHTerpasa oiblie)

T 1

2 2
J. $/cosx dx; J. cosx dx .
0 0

2. OuiHITHh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IUIMX YHCIIA,

MK SKHUMU 3HAaXO0JUTHCA 3HAUYCHHA iHTCFpaHy
2

J.(x2 -10x + 2)dx.

-1

3. 3HaliAiTh cepellHe IHTerpajbHe 3HaUEHHS (PYHKII] Ha 3aMKHEHOMY 1H-
TepBai
y =sinx, XD[O; n].

4. OOYuCHITH IHTErpaIn

a) | tgxdx; 6)J'

3
xcosxdx; r)j,/1+ X dX.
0

54xx

J>\:1'—-N\:l
\_/
O'—.[\J\:l
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5. JlocmiaiTe HEBJIACHI 1HTErpaii Ha 30DKHICTh Ta y BUIAAKY 301)KHOCTI

BKXKITh X 3HAUCHHS
0 © 1 0
dx dx
a)[x UYxadx: 0) [——— B)[—=: D) [(x+2D)In(x+1)dx.
)] vz Pl Dlkeiinge

6. 3HaiaiTe Tomy ¢irypu, Mo ooMexeHa BKa3aHMMHU JIIHISIMUA Ta 3pO-
O1Th PUCYHOK

a)y=x, y=5x", x=3; 0)y=+€e-1, y=0, x=In2;

B) o = 2tg ¢, ¢=§-

7. 3HaiiaiTh 00’ €M Tija, OTPUMAHOTO OOEpPTaHHSIM BKa3aHUX JiHIH. 3po-
01Tb PUCYHOK

a)y=sinx, y=0, X:%,HaBKOHO Bicl 0X;

X =2co¢, ..
6){ HaBKOJIO Bici OY .

y = 6sint,

8. 3HalaiTh NOBXUHY JIiHII @00 i1 YacTWHH, IO BIJANOBIJAE€ BKA3aHOMY
IHTEepBaJIy 3MIHEHHSI ApTYMEHTY
X=cost +tsint, y=sint —tcost, tD[O; 77].

9. 3HaiiiTh HUISLX, 10 MPOXOAWTH MaTepiajbHa TOYKA 3a BKa3aHHUH dac
t(c) Bix mouaTKy pyxy IpH 3amaHOMy BHpasi a1 mBuakocTiV(t) (m/c)
t=1, V(t) =tsint® + 2t .

10.Po3B’ spxiTh 3a1auy

3HalaITh Macy cTprkHs aauHo0 10 oM, SKIIO JiHIMHA TIIBHICTE 3MIHIO-
€THCS 33 3aKOHOM 4 =6+ 03X, e 4 - JNiHIfHA IIIBHICTE, KI/M, X- BiJICTaHb Bij
JOBUTHHOT TOYKU CTPYIKHS 10 OJTHOTO 13 HOTO KIHIIIB, M.

2.21TiaroToBKA /10 3aXMCTY KOHTPOJBHUX POOiT

1. He oOumcirorouu iHTErpajau MopiBHAMTE 1X (BKa3aTH, 3HAYCHHS SKOTO
inrerpana 6inpme) [6,T. I, rn.XI, 83].

2. OuiHITh 1HTErpal 3BepXy Ta 3HU3Y, TOOTO BKaXITh JIBa IIJIUX YHCIIA,
MIXK SKMMH 3HaXOJIUThCA 3HaueHHs inTerpany[l, Y. |, rn. X, § 1], [6,T. I, rw.XI,
83].

3. 3HaiiAiTh cepeqHe iHTerpaibHe 3HauYeHHs (PyHKII{ HA 3aMKHEHOMY 1H-
tepBam [3, Y. lll, mp. 3. 12(111)], [6,T. I, rn.XI, 83].

4. OOuucHITH IHTETPATU

a) [1,4. I, rn.X, 8 1],[6T. I, rn.XI, 83];

0) [2,rn. 8,11.2];

B) [3, Y. lll, mp. 3. 12(11)];
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r)[3, Y. lll, mp. 3. 12(1)].

5. JocniaiTe HEBJACHI 1HTErpaiyd Ha 30DKHICTh Ta Y BUMAAKY 301KHOCTI
BKAXKITh X 3HAUCHHS

a) [3,4. I, mp. 3. 13 (D];

0) [3, 4. I, mp. 3. 13 (1)];

B) [3, Y. lll, mp. 3. 13 (ID];

r) [3, Y. I, mp. 3. 13 (II)].

6. 3HaiiaiTe momy ¢irypH, mo oOMexeHa BKa3aHHUMH JIIHIIMH Ta 3pO-
01Tb PUCYHOK

a) [1,4. I, . X, § 3],[3,4. lll, mp. 3. 15];

0) [1,4. |, tn. X, 8§ 3], [3,4. lll, mp. 3. 15];

B) [3, Y. lll, mp. 3. 15].

7. 3HaiaiTh 00’ eM Tina, orpumanoro odepranssam [1, Y. |, rn.X, 8 5], [2,
ri. 8,1.8.12], [3,4. lll, mp. 3. 16].

8. 3HaliaiTh MOBXKUHY JiHII a00 i1 YacTWHH, IO BIJAMOBIIA€ BKA3aHOMY
iHTepBally 3MiHeHHs aprymenty [2,r1. 8, 1m.8.8], [3, Y. lll, mp. 3. 16], [6]T. I,
ri. XIl, 83].

9. 3HaiiAiTh NUIAX, M0 TPOXOAUTH MaTepiadbHa TOYKA 3a BKa3aHHH Jac t
(c) Bix mowaTKy pyxXy IpH 3amaHoOMy BHpasi mis mBuakoctiV(t) (m/c) [3, . I,
op. 3. 11].

10.Po3B’suxith 3agauy[3, Y. I, np. 3. 11].
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JIOJATOK A
MOKAYKYNK BUIIMTOBIIEN HA TIMTAHHS (ta61. A.1)

Tabnuys A.1
Ne /it [Inranns [Tuckynos H. C. lud- | Hanko I1. E. [Tonos A. I'. | Kannan U. A. IlpakTuueckue 3ans-
bepeHnumanbHOe U UH- KoxeBnukona T. 4. THSI 11O BBICIIIEN MAaTEeMaTHKE—
TerpajibHOe UCUUCTIE- Bricirast matematuka | XapbKoB: XapbKOBCKUIN TOCYIapc-
HUs : yueOHOE TTOCO- | B YIPaKHEHMSIX U 3a/1a4ax. | TBEHHbIN yHUBepcuTeT, 1967 — 948
oue mis BTy30B.B 2 T. Y. 1. - M.: OHUKC — c
T.l. =M. :Nuterpan- | 21Bek; Mup u O6pazo-
ITpecc, 2002. Banue, 2002.
1 2 3 4 5
1. Sx mopisatoBatn BU- | T. I, rn. X1, § 3,¢c. 351 | U. I, rn.X, 81,c. 243
3HA4YEH1 IHTerpaiu
2. SIk OImiHIOBAaTH BU- Y. I, X, 81,c. 245
3HA4YEH1 IHTEeTpaIu
3. Sk 3umaxomutu cepe- | T. 1, r. X, 8§ 3,c. 354 Y. I, mp. 3. Ne12 (Il1), c. 753
JTHE 3HAYCHHSA (PyHK-
1ii Ha 3aJaHOMYy BiJI-
pI3KY
4, Sk oOumcauru Bu- | T.1, o Xl, 8 4,c. 355 | U. I, . X, 81,c. 243
3HAYCHHUH THTErpal 3a
JIOTIOMOTOX0  Ta0JIHII
TIEPBICHUX
5. Sk oOumcamru Bu- | T.1, o Xl, 8 5,¢. 360 | U. I, . X, 81,c. 243 Y. I, mp. 3. Nel12 (I),c. 744

3HAYCHMI 1HTErpaj 3a
JIOTIOMOTOK0  3aMiHU
3MIHHOI
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IIpoooeoicenns mabauyi A. 1

1

2

3

4

5

Sk oOumcauTH BHU3HA-
YEHUHW IHTErpasl 3a JO-
IIOMOTOI0 IHTETPYBAaHHS
YaCTUHAMH

T.I, tn

. XI, § 6,c. 361

Y.I, X, 81,c. 243

W

. Nel2 (I1), c. 752

SIx mocmiautu Ha 301K-
HICTh HEBJIACHUI 1HTE-

rpan 1 pony

T.I, nn

. XI, 87,c. 363

Y. 1, X, 82,c. 247

. Nel3,c. 757

Sk mociiguti Ha 301%K-
HICTh HEBJIACHUI 1HTE-
rpan2 poay

T.I,

. XI, 87,c. 363

Y.1I, X, 82,c. 247

W

. Nel3,c. 757

10.

Sk 3HaxomuTH IUIOLLY
birypu B JEKapTOBIH
CUCTEMI KOOPJIMHAT

T.I, tn

.XIl, 81,c. 386

Y.I, X, 83,c. 251

W

. Nelb5,c. 777

11.

SIK 3HAXOMWUTH TIIONLY
Gbirypu B TOJISIpHIN cHU-
CTeM1 KOOpJIUHAT

T.I, nn

. XIl, 8 2,c. 388

Y. I, m.X, 83,c. 251

. Nel5,c. 786

12.

Sx 3HaxoguTH 00 €M
Tija, OTPUMAHOro 00e-
pTanHsM (Qirypu, w0
3aJlaHa B JEKapTOBIH
CHUCTeMI  KOOpAMHAT,
HaBKOJIO Bicl 0X uu OY
3a JIOMOMOTOI0 BH3HA-
YEHOTO 1HTeTpaty

T.I, tn

. XIl, 8 5,c. 396

Y. I, X, 85,c. 255

W

. Nel6, c. 805
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IIpoooeoicenns mabauyi A. 1

1

2

3

4

5

.| Ak 3Haxomutu 00 em

TiJa, OTPUMAHOro 00e-
pTaHHsM  Girypu, 10
3a/laHa TapaMeTpUyHO,
HaBKOJIO Bicl 0X yu OY
3a JIOTIOMOTOI0 BH3Ha-
YEHOTO 1HTeTpalty

T.I, tn. XII, 8 5,c. 396

Y. I, X, 85,c. 255

4. 1, mp. 3. Nel16,c. 809

14.

SIK 3HAXOIUTH HOBXKH-
Hy JiHii, 10 33JaHa B
JeKapTOBii cucTemMi
KOOPJMWHAT, 3a JI0MOMO-
rOI0 BU3HAYEHOTO 1HTE-

Tpairy

T.I, . XII, 8 3,c. 390

Y. I, X, 84,c. 254

Y. 1, mp. 3. Nel6,c. 792

15.

SIk 3HAXOOUTH IOBXKH-
Hy JIiHI1, 110 3aJlaHa B
HOJISIPHIM CcHCTEMI KO-

OpIHAT, 3a JOIOMO-
rOX0 BU3HAUYEHOI'O 1HTE-
rpaiy

T.1, o X, 8 3,¢. 393

Y. I, X, 84,c. 254

Y. 1, mp. 3. Nel6,c. 792

16.

SIK 3HAXOIUTHU HOBXKH-
HY JIiHIi, 1[0 3aJaHa
napaMeTpuyHoO, 3a J10-
IIOMOI'OK0 BHM3HAYEHOI'O
1HTerpaty

T.I, rn. XII, 8 3,c. 392

Y. I, X, 84,c. 254

Y. 1, mp. 3. Nel6,c. 792
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IIpoooesoicenns mabauyi A. 1

1

2

5

.| Sk 3HAaXO0JUTHU NUIAX

MaTepiaJibHOI TOYKH 32
BKazaHuil yac t 1 mpu
3ananii mBuakocTi V(t)

Y. 1, mp. 3. Nell,c. 743

18.

Sk 3acrocyBatu reome-
TPUYHUN 3MICT BH3Ha-
YEHOTO IHTETpalxy 0
pO3B’sI3aHHS TNPUKIIAL-
HUX 3a/1a4

19.

Ax  oOuyucnutu  cuity
TUCKY PIIMHU Ha Bep-
TUKQJIbHY TJIACTUHY

Y. 1, X, 89,c. 262

Y. I, mp. 3. Nell,c. 737

20.

Sk 3HaxomuTU podoTy,
10 HeoOXiJHa Jisi BU-
KayyBaHHS PIAUHU 13

PC3epByapy

Y., X, 89,c. 262

21.

Sk 3HaxomuTH podOTY,
10 HeOoOX1aHa IJIs CTH-
CKaHHSA IBUHTOBOT
PY)KUHU

T.I, tn. XII, 8 7,c. 399

Y. 1, mp. 3. Nel1,c. 729
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