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BBenenue

BaxxHpiM (pakTOpoM M3yyeHHs BY30BCKOTO MAaTEMAaTUYECKOIO Kyp-
ca SIBJIIETCS caMoCToATeNbHAs paboTa ctyaeHToB. OgHa u3 ¢hopm opra-
HU3AI[UU CAMOCTOATENIbHOW pabOThl — CUCTEMA PEUTUHIOBOM MHTEHCUB-
HOM TEXHOJIOTUU MOJYJIBHOTO OOYy4YEHUS.

OnBIT NOKa3bIBAET, YTO JAHHASI CUCTEMa aKTUBU3UPYET CAMOCTOSI-
TEIbHYI0 pabOTy CTYAEHTOB, CIIOCOOCTBYET MOBBIILICHUIO OOIIErO YpOB-
Hi MaTreMaTU4ecKon KyJbTyphl. Ilpemmaraemas meronudeckas paspa-
OOTKa SIBISICTCS OAHUM M3 OJIOKOB B MOJYJIbHO-PEUTHHTOBOW CHUCTEME
IUCUHUILTMHBI «MaTemMaTuka.

CrynenTaM mpejuiaraercsi BHIIOJIHUTh B COOTBETCTBHHM CO CBOUM
BapuanToMm 10 3amad. 3amanust Nel-3,7 — nepBOro ypoBHSI CIOKHOCTH,
4-6, 8 — BTOpOrO ypoBHs. B 9-0oM 3amanuu BbIOpaTh N Kak HOMEp TpyIl-
bl B MOTOKE. Psij 3amanuii cnocoOCTBYET pa3BUTHIO HABBIKOB B IIPUMeE-
HEHUU METOJI0JIOTUM W METOJOB KOJMYECTBEHHOTO M KayeCTBEHHOTO
aHajgu3a C MUCIOJIb30BAHHUEM SKOHOMHMKO-MAaTEMAaTHUYECKOTO ammapara.
[lepen peuieHMeM WHAMBUAYAIbHBIX 3aJaHUI CleNyeT OTBETUTHh Ha
TEOPETUUECKHE BOMPOCHI U BHIMOJIHUTH YIIPAKHEHUS.

B Xone mMOArOTOBKM K 3alIUTE BBINOIHEHHON padOThI, CIEAYyET
o0OpaTuThbCcsl K JAOMOJHUTEIBHON JUTEpaType, KOTopas NpHUBEICHA B
OoubMorpauIECcKoM CIuCKe.

Kemaem ycnexa!



1 Teopernveckue ynpaKHeHHsI

Yupaxkuenue 1

YCTaHOBUTH IIOCIIEAOBATEIIBHOCTh JICMCTBUM IIPU BBIYUCIICHUU
IUIOLIAIM KPUBOJUMHEWHOW Tpamneluu, OrpaHu4eHHON rpadukoM (pyHK-
AN Y = f(x)(f(x) > O) ochlo OX ¥ IPSIMBIMH X =a, X =D.

1. Ha xaxaom oTpeske [Xi.i, Xi] BBIOEpeM IPOU3BOJIBHYIO TOUKY &;.

2. PazobObem oTpe3ok [a,b] Ha n wyactell cHUCTEMON TOUYEK
a=X,<X; <X, <..<Xx_ =b, 0003Hauum AX. =X, —X. , .
3. Beruncnum npoussenenue (&) Ax;.

4. Haitnem 3Hauenne Qpynkuuu f(&).

n
5. Beruucnum mpenenn lim - I = lim Zf (§)AX. .
n—oo n—->oo i=1
max Ax; —0 max Ax. —0

6. CocraBuM nHTerpansHyo cymmy I = Y f(€.)AxX. .
i=1

7. Ecnu cyliecTByeT KOHEUHBIN Mpe/iea He 3aBUCSIIUN OT criocoda
JICJICHUS] OTPE3Ka Ha 4acTH W BbIOOpA TOYKH &, TO €ro 3HAYEHHUE YHUC-
JICHHO PaBHO UCKOMOW IUIOIIAAN KPUBOJIMHENHON TPATICIIUU.

Yupaxkaenue 2

JloCcTaTOYHBIM YCIIOBUEM UHTETPUPYEMOCTH (PYHKIIUHU ABISETCA

1) HeOTpULIATEIBHOCTh

2) KyCO4YHasi HENPEPHIBHOCTh
3) MOHOTOHHOCTh

4) orpaHUYEHHOCTh

Ynpaxuenue 3

®opmyna HeroTona-JIeliOHuIa ©MeeT BU/T

b b
D[ f(x)dx = F(a) - F(b) 2)[ £(x)dx = F(b) - F(a)



b b
3) [f(x)dx =F(b) - F(a) + C 4) [f(x)dx =F(x)+C

Ynpaxuenue 4

HekoppekTHo 3anmrcaHo CBOWCTBO OMPEACICHHOI0 HHTErpasa
No

1) T(f(x) + g(x))dx = Tf(x)dx + T g(x)dx
2) TAf(x)dx = AT f(x)dx, A = const
3)Tf(x)dx = o,lff(x)dx = —Tf(x)dx
2 2 b
4) Tf(x)dx - jf(x)dx + Tf(x)dx , s fi€ [a, b]

b b
5) Ecnm £(x) < g(x)ma [a,b], To [ f(x)dx < [ g(x)dx

6) Eciu Ha [a, b] BbemmomHeHO HepaBeHCTBO m < f(x)<M,
IJIc m - HauMEHbIIIee 3HaueHne, M — Hanbosblnee 3HaUeHHE (HYHKITUU

b
y = f(x) na [a, b], To m(b —a) < [ f(x)dx <M(b - a)
7) Ecnu f(x) HenpepbIBHA Ha [a, b], To cylecTByeT & € [a, b] TaKas,
b
aro [ f(x)dx =f(£)(b-a)

8) OnpeneneHHbli THTErpal He 3aBUCUT OT IEPEMEHHON MHTETPU-
pOBaHUs.



Yupaxkuenue 5

[Tponomxute GOpMyIUPOBKY TEOPEMBI.
[TycTh u(x), v(x) — 1Be HENPEPBIBHO qudPepeHimpyembie PyHK-
IIMU Ha OTpe3Ke [a, b], Torna cnpasennuba GopMysa HHTETPUPOBAHUS
b
MO YaCTsIM: judv =

a

b b b
1) uv +Ivdu 2) Ivdu—uv

a

b

a

a

b
3) qu—IVdu 4) uv—jvdu

Yupaxuenue 6

BriOpaTh paBUIIbHOE YTBEPKICHHUE.
IIycte F(x) — mepBooOpazHas mist f(X) Ha HEKOTOPOM OTpeE3Ke
[a, b]. Ilyctb x=0(t), muddepeniupyemass MOHOTOHHAs (YHKIUS Ha

b
[o; B], mpuuem @(a)=a, @(B)=b, Toraa jf (x)dx=___
p ' p
1) [ (o) (t)dt 2) [f(o(t), @' ()t

p p
3) [£(1)- @(t)dt 4) [ (1) ¢'(t)dt

Yupaxkuenue 7

BcTaBbTe nponyiieHHbIE CJI0BA B ONPEICIICHUSX.
a) @ynkuus f(X) onpeneneHa Ha TPOMEXYTKE [a, +00) U UHTETPH-
pyeMa Ha KakJIoM KOHEYHOM OTpe3ke [a, b], rme a < b.

+00 b
Bripaxxenue j f(x)dx = l}im jf (x)dx Ha3bIBaeTcs
—>0

a a



Ecnu manublii mpenen u , TO TOBOPAT, 4YTO
CXOJHUTCS, B IPOTUBHOM CJIy4ae

0) Ilycte HeorpannueHHass GpyHkius f(x) onpeneneHa Ha MOTYHUH-
TepBaJie [a, b) U uHTErpUpyema Ha JIr000OM OTpe3Ke [a, c], Tme a<c<b.

b c
Bripaxxenue j f(x)dx = lirb}lo j f(x)dx Ha3pBaeTcs
c—>b—

byukiuu f(x) Ha mpomexyTke [a, b). Eciiu qanHbIi npenen cymecTByeT
U KOHEUYEH, TO TOBOPAT, YTO WHTETpa U paBEH

C
lim jf (x)dx ; B MPOTUBHOM CJIy4ae OH
c—>b-0

a

Ynpaxuenue 8

Y CcTaHOBUTH COOTBETCTBHUE.

p
[2 2
1. Ilnomaas ¢purypel, orpaHUYEHHON KpH- a) _f r° +r'de
BBIMU, 33/IAHHBIMU HapaMETPUUECKHU. %
. 0 1+ y“dx
2. IInomaas urypsl, orpaHUYEHHON KpH- ) £ Y
BBIMU, 33/IAHHBIMU B JE€KaPTOBBIX KOOP- | B
JIMHATaX. B) 5 J' r?()do
a

3. I1nomaae KpUBOJIMHEWHOTO CEKTOPA B t)
HOJISIPHBIX KOOPIMHATAX. r) jy(t)x'(t)dt
t

4. JlnnHa ayrv KpUBOU B IEKAPTOBBIX KO- t
1\2 1\2
OpIIMHATAX. 1) _f\/ (x)” +(y,) dt
4

5. JlnuHa nyrv KpUBOM 3aJIaHHOW TTapameT- b
PUYECKHU. ¢) I(f(X) — g(x))dx
a

6. JlnvHa nyru KpuBOM B MOJIIPHBIX KOOP-
JHATaX.

b
x) ch y(x)dx




3aganue 1. BeaucanTh uHTErpal jf (x)dx.

2. UnauBuayaJbHbIE 3aIaHUS

b

a

x°—1

Tabmnua 2.1
b b
No [ f(x)dx Ne [ f(x)dx
a a
1 2 3 4
2( 2 3 2
. +1 .
1 z +costdx 2 (X+32) -I-SiIlXJdX
X X
40 3, 2 4
3 LXS—erde 4 52 4+ X +2de
d X d X
1 4 3
5 2+cos3x)dx 6 52 + 2 2de
o\4+x 5\ cos” X X
5 3 1
7 I . 42 -2 lex 8 j(4sinx+e3x+2 +6)dx
2 (43 2 20,6
9 J'(?’\E/i' 2) dx 10 j X =3 + 42X+1de
1 X N
-1 2 4
11 I(Zcos(3x—1)+esx+2ijdx 12 J.76X+X—§+5de
) X 1 X
2( .3 34,4, 3 2
X7 +1 4y 2X7T+ X7 +3x7+x+1
13 !(x2+x_e de 14 ! x(x2+1) &
1 1
15 I((2X2+1X2—X3)+COS3X)(1X 16 | 2414 x2 —+/1—x?2
0 I . dx
0 —X
3(.3 2( .3
-x+2 .
17 J‘(%+sm4x}dx 18 I(zx ;X+5—sinxjdx
2 1




10

1 2 3 4
2 3
S x4l 1 j of 2
9 .!(X cos? x 20 .1[ < + cos 2x
0 .4 2 12
3x7 +3x7 +1 X
21 dx dx
_L 1+x? 22 !).Hx2
4
2 —X 2 X X
. )
23 | |e* 2—63 dx 24 i dx
1 X 10*
: e " 3 1
25 | |e7 | 1+——— |dx 26 4X(3+—2jdx
5 cos” X ] 2X
2 34
(. 1 x4 —
27 (2 e + 5 +X3jdX 28 Xz—ldx
) I+x 5x°—1
3 2 2 3
cX” +3Xx"—x+5 -1
29 || dx 30 IMdX
1 X X
2 | ( 4 e |
+sin(l +2x) |dx e + dx
31 '([(54—4)( )) 32 ! 4x—2)
1 1
6 1
3
33 I+x+ )dx 34 +cos2x dx
IS e
< x+2x3 +x+6 1
35 Ie3x_5+ de 36 I(51_2X—sin(l—4x))ix
1 0

X




3aganue 2. BIUUCINTh MHTETpal If (x)dx.

b

a

11

Tabmnura 2.2
b b
Ne [f(x)dx Ne [ f(x)dx
1 2 3 4
| T dx 5 j xdx
01+«/6x+1 01+«/5x+1
3 2
. xdx ¢ dx
3 51—V4X+1 4 15+V3X—1
3 x> dx 1 x2dx
5 o 6 o
’ x—1 0VX+1
7‘2X2dX L 3XdX
7 s | [
v VX —5 Vx+4
3 3
¢ 2dx . dx
9 Jel 5 4] 3 10 J ./
5§ _%x t 1+7x -6
1 Jx 4
¢ X . dx
11 —dx
0 6Vx +4 2o e
2 2
xdx xdx
1 T 14 —
3 !1—V3X+1 !1—V7X+1
16 7
dx dx
15 '!.x/;Jri/; 16 I1+«/5x+
1 2
dx
17 — 18
-([1+\/8x+1 éx X _
9 i dx 0 T xdx
11+«/2x—1 11—V6X+1
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1 2 3 4
Y4 3 1-4x
21 | [ 2 | [
: 1=2x 1 X(X-I—l)
93 3 dx Y + xdx
T xvx? +1 > Vx -1
L dx 2 dx
25 26
-03+«/9x+1 -04+«/6x+2
3 dx L dx
27 28
'2x+3«/x—1 '06+\/7X+1
29 2 dx 20 IJQ dx
'010+\/12X+1 2x+6«/x—1
31 } xdx 2 j dx
L I=v6x+1 y«/3—2x+3
2
13 3 dx Y < 6dx
-14+«/11x+5 -012+«/3x+1
P dx L dx
35 36
'2X+4\/X—1 '02+\/5X+1
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3ananue 3. BIUUCIUTh HHTETPAl jf (x)dx.

a

Tabnuua 2.3
b b
Ne [ f(x)dx Ne [ f(x)dx
a a
1 2 3 4
1 xdx 1
1 I 5 2 I 3x+7 04
) X +4 0
213 1
; In” x N 4 J~arctg );dx
TOX 0 1+x
1 8 2 2
¢ tg®x c3x°dx
5 g2 dx 6
'Ocos X 'lx +5
arccos’ x — 2 (2+Inx
7 J‘ dx 8 || —dx
V1= x? X
9 j xdx 10 j (X2+1)dx
0x4+1 0(X3+3X+1)
NG ) 3 2 2
+Inx
" I arctg x2+ de 1 _[X Ix
, 1+x | X
3 1
3 I1+ln(x_1)dx ” XeX2+1dX
2 x -1 0
: 17 2-ctglox
15 I(ZX—S) dx 16 .de
55 1 sin” x
17 TX25X3_1dX 18 T X T CosX dx
' d x? 4+ 2sin x
| 7
200 2 .
19 ng arctl;;2xdX 20 I xcosx+s12n de
, 1+4x A (xsinx)
4
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1 2 3 4
1 1
21 Ix3x/4+5x4dx 22 2—de
0
1x
V3 2
™ d
23 | [%¥% cosx 24 | [
he Jx L 1+x
9
Sinl(eurcsinx)2+1d 1 (2x +3) ( 3 1)1
25 E[ m X 26 _([ X + cosx +3X +
“In? x +x° ; g(x+1)
27 —dx 28 I dx
1 X _cos x+1
1 0
- xdx tg(x +1)
29 30 dx
b\/X4+X2+1 J‘lcosz(x+1)
2T 1 _ cosx 12f12 5 dx
31 Sdx 32| |
n( —SiIlX) 0o VX +1
% s1n1nx
33 sin x cos? xdx 34 I
0
Je b
dx >
6
33 !x 1—1n? x 36 IlZCtg3XdX
8
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3anganue 4. BeluucanuTh UHTETpai, UCIONIb3Yd (POpPMYIy UHTETPUPOBA-
HUS 10 YacCTsIM.

TabOnuiia 2.4
b b
Ne [ f(x)dx Ne [ f(x)dx
1 2 3 4
0 0
1 I(X +5Xx + 6)cos 2xdx 2 (x +3)sin 4xdx
2 -3
9
3 [ xe*dx 4 (X2 +2X + l)sin 3xdx
z. :
5 (4-3x)e*dx 6 I(4X +3)cos 2xdx
1 0
2 1
7 Iarctg«/4x —1dx 8 I(3X +4)e**dx
1 0
2 3
9 Iarctg«/2x —1dx 10 Iln(2x + 3)dx
1
T 1
11 I (6x —10)sin 2xdx 12 .(X+1)ln(x+1ﬁx
0 0
0 1
13 Iarcsin (x +1)dx 14 ln(x2 + 4)1X
1 0
L
1-6 d 2
15 '([( )eos xdx 16 jarccos (9x - 1)dx
0
© xdx ¢ xdx
1 7 2 1 8 .2
| COS8” X | sin” x
p 3
19 | | xsin? xdx 20 | |arcctg2xdx
2 1
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1 2 3 4
i L
21 xdx 22 Iarcsm(l —x )dx
0 cos? 3x %
V3 1 9
23 arctg —dx 24 X ln(l — x)dx
. X )
) )
25 | [In(4+ 5% Jdx 26 (X +1)e **dx
1 |
L ns
271 ] arctgy/xdx 28 I X +2)cos Zdx
0 ) 2
; »
29 IX In(x — 1)dx 30 Iarccos 2xdx
2 4
2
T 2
31 Ixsinxcosxdx 32 f X Ix
- % e3x
-1
33 Iln(l — 4X)dX 34 (1 4X)s1n xdx
2 0
K 4
35 I(2X+ 6)cos xdx 36 | | (x —3)sin2xdx
0 3
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3aganue 5. BeUUCINTh HECOOCTBEHHBIE MHTETPAJIbI, €CJIM OHU CXOASTCS

Tabmnuiia 2.5
b b
Ne [£(x)dx Ne [ f(x)dx
a a
1 2 3 4
| T dx ) T xdx
X2 +X+2 ) 16x* +1
-4
; T 16xdx 4 T x2dx
J 4 J
L lex™ —1 t 3/(X3+8)4
5 " arctg2x < ¢ i dx
bni1+4xzi '2X2+3X+6
. T dx g +j30 dx
X7 +4x+13 %4x2—5x+4
+00 +00
dx dx
9 10
_sz—4x+1o '£2X2+X—6
+00 +00
dx xdx
11 12
—(J;.25X2+2X+7 2'1.\/X2—4x+1
+0 +00
dx dx
13 14
£n(x2+4x+5) 0‘.‘52xz—2x+1
+0 +00
dx dx
15 16
HI 2x% —11x +2 £2x2+x+2
Y
17 T dx 18 T dx
2
S 3x° —12x+3 f (6X2—5X+1)1nj
+00 +00
dx dx
19 20 Y
£X2—5X+6 '!.2X2+3X
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1 2 3 4
+0 +00
dx dx
21 22
sz—3—4x2 '5[3x2—8x—3
23 - 24 -
3 8-2x—x’ 2 5x—x" -6
i dx i dx
25 J 2 26 J 2
L X7 +4x+25 S 2x7 —8x+30
. s dx )8 s dx
2 3x%-9x+6 5 2x* =3x -2
29 s dx 20 s dx
0 2x7 —6x+1 3-/2x2—3x+2
) 4
+00 +00
dx dx
1 sz2—3x+1 32 st2—10x+25
2 1
33 T & 34 T &
_%2X2+3X+6 _%3X2+5X+1
; T dx 1 T dx
> | 2x% —2x+3 | 4x? —2x+7
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3aganue 6. BeuuCINTh HECOOCTBEHHBIE MHTETPAJIbI, €CJIM OHU CXOASTCS

Tabnuria 2.6

>
o
~
e
~
b N
— = . s %
> + < n .
> > o >
Y=l T %Y | Bl s || T ~ < | S| |5
1A S e 3 S| B B uIES
o~ ¥ N — v — = | Q L,
n o 0 e N @ ~ e RN\ ~
e O N — — | u%o y % ClN— O |~ — o < _/4[..2
ol
Z Q\ <t Ne) 0 ot S = o e
>
o
2 o <
& + _
— > > N IS N
—| 3 | X o N — < S
— S|t _ ) < XA | — <
o N — e o) | o o + 5 _
o | | v o 5 — & | = -
X — 0.'..13 T o e ~ e ~ N oy
——— O | N —) — [T [ [ S—— —— yfdoyfdo Ot T | e .
2 ~ e e | o> | = | 2 | 2| o=




20

~
o4 o . o
on ) 3 o
Xl e & =T » s s = =| ¥
o o< |1 o o = <1 X1 | X X
> RPN | x| O | ucHIPN o o | Vo)
o — ~— N [N N ~—"
(2 o ~ 4 en ~ — | o %
4.'..% N t— 1.'..% L 2 O | e 2 Ol Nt 2 O ent 2 O | N —, o |
e} (@\| <t O o0 () (@\| <t O
@\ @\ @\ @\ q\ on on on on
~ ~ < v
o v = = >
ol x| & ) < — = = — e
< en o 4| x| T X|©O | X| > | X
= N o > > =~
lfaé o, — ~ ~— ~" 1.'..4
Nt— o — [ | ne— — | O [ [t e—m O | O —, — |~ — O —
(@) — N W ~ N — (en) W
— @\ @\ @\ @\ (Q\ on on on
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3apanue 7. Iloctpouth (purypy, OrpaHMueHHYIO JMHUSMH, HAUTH €€

IJIOIIA/Ib
Tabnura 2.7
No y =1, (x) No y =1, (x)
y =1,(x) y =1,(x)
1 2 3 4
y=x"—4x+3 2 ly=x"-8x+7
y=x+3 y=-5x+5
3 y:x2+4x 4 y=9X2+6X+1
y=x+4 y=—-x+1
S ly=(x-2) 6 |y=-(x+3)x-2)
y=4x-8 y=x-2
7 y:3x—x2 8 y=2X2—4X+1
y =—X y=2x-3
9 y=—X2—8X+1 10 y=X2—2X
y=—Xx-2 1
y:EX+5
1 y=(x+1)x-4) 12 | y=x?+6x+1
y=5x-4 y=2x+1
13 y:2x2+8x+1 14 y:(x—l)2
y=6x+1 y=x+1
15 y=—X2+X+5 16 y=X2+3X+1
y=-2x+7 y=4x+1
17 y=—2X2+5X—3 18 y:lX2+2X+1
y=-3x-3 2
y=4x+1
19 | y=(x+5)x~1) 20 |y=x?+x+6
y=3.5x-3.5 y=4x+6
21 y:—X2+2x—1 22 y=2X2—X+5
y=-2x+2 y=-5x+11
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1 2 3 4
23 y:3x2+x—4 24 y:O.sz—X+2
y=10x-10 y=2x+2
25 y=X2+8X—3 26 y=X2+4X—1
y=11x-5 y=7x-3
27 y=—X2+6X—2 28 y=X2+9X+4
y=3x y=12x+2
29 y=—X2+X+10 30 y=X2+6X+1
y=-2x+12 y=9x-1
31 y=X2—7X+4 32 y=X2+5X—1
y=-4x+2 y=8x-3
33 y:—x2+3x—2 34 y=—X2+X+1
y=2x-2 y=-2x+3
35 yzxz—x—6 36 y=X2+2X+7
y=2x-38 y=5x+5
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3aganuve 8. BbIMUCINTG JJIMHBI YT KPUBBIX

Tabnuua 2.8
No | YpaBHeHHe KpuBOM No | YpaBHeHue kpuBoii
1 2 3 4
X x?
I ly=2e2 ,In3<x<In8 2 y== 0<x<I
16
=t
3 JX 6 4 |2y-x*+3=0
t4 Mexnay Toukamu nepeceue-
y=2 n HuU ¢ ocsimu OX
Mexnay Toukamu nepeceue-
Hus ¢ ocaimu Ox,0y
S Jy=e*,0<x<1 6 |y=e® 0<¢@<2n
X =cost 4 2
7 . ,0<t<2m 8 |y=_x40<x<9
y =sint 5
x* x*
9 |y=—, 0<x<2 10 |y=4-—, y>0
4 2
2 2 3 x TT
11 |y :g(x—l),OSXSS 12 y:I«/cos2tdt,O£X£Z
0
X 3
= t
13 y:I«/sin2tdt,O£X£E 14 [ JR7EE 0 gD
0 4 y=asin’ t 2
5 —
X =acos’ t T X =acost
15 { s ,Oﬁtﬁz 16 y =—2alnsint,
y=asin-t ot T.A (0,0) 1o B (Xo,y)
: T T 3
17 p:7(1—s1n(p),—g£(p£g 18 | p=20, OS(pSZ
19 X:3(t_smt),n3tszn 20 Xzs(t_smt),OStSn
y =3(1—cost) y =5(1—cost)
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1 2 3 1
a1 | ]x= e'(cost+sint) - {x = 4(2cost —cos 2t)
y= e! (Cost —sin t) y= 4(2 sin—sin 2t)
T 0<t<m
EStSTC
30 B 0 - -
4 24 2e?, — = <p<=
40
12¢ 4¢
5, -z T 26 =4e 3 <p< ™
2 p=te s -J<ps p=de”, 0=¢p=7
2 2
¢ . T T
12 28 =l-sinp,——< @< ——
27 p:5612’0£@£§ p [0 [0) ;
T
: _ 51 P
29 p:3(1+s1n(p),——£(pg() 30 | p 5(1 cos(p), 3_@_0
T
31 p_2643(p_§<(P<E 32 p:2(1—cosq)),—ng(pg_5
b 2— —2
x:4(t—sint)75<t<27c
. TC < <<t
> P=4(1—Sln(p),03(pgg 5 y = 4(1+cost) 2 3
2 13
35 P=2(1—coscp),—ng(pg_E 36 |y 3 x>, J3<x<A8




3amanue 9.

Haiitu cpennee 3nauenue usnepxek K(x)= 3x* +nx — N BBIPaKEHHBIX

B JICHE)KHBIX €IMHUIIAX, €CIIU 00bEM MPOAYKIMHU X MeHsieTcs oT 0 1o N
eAuHUIl. YKa3aTb 00bEM MNPOIYKIIUHU, TPU KOTOPOM U3AEPKKHU MPUHU-

MAarOT CpeJIHEE 3HAaUCHUE.
N=1,2,3,4,5,6,7,8

3amanue 10.

s n=1 mo 15
Onpenenuth 00bEM MPOAYKIIMU, MTPOU3BEAEHHONW pabOUYMM 3a BTOPOU
gac pabouero JHs, €Cld MPOU3BOAUTEIBHOCTD TPY/la XapaKTepHU3yeTCs

dynxrmeit  f(t)=

Tabnuia.2.9
No k a b C
1 =1 a=3 b=2 c=2
2 =1 a=4 b=2 c=3
3 k= a=3 b=3 c=4
4 k= a=4 b=3 c=5
5 =3 a=5 b=2 c=3
6 =3 a=1 b=2 c=6
7 k= a=2 b=1 c=3
8 k= a=3 b=1 c=4
9 k= a=4 b=1 c=5
10 =5 a=2 b=2 c=1
11 =5 a=3 b=4 c=2
12 =6 a=1 b=2 c=3
13 =6 a=2 b=4 c=5
14 =7 a=3 b=2 c=1
15 =7 a=3 b=4 c=3
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s n= 16 go 35

N3MeHeHue MpOU3BOAUTEILHOCTH MPOU3BOJICTBA C TEYECHHWEM BPEMEHHU
OT Hayaja BHEIPEHHUS HOBOI'O TEXHOJOTMYECKOrO MpoIliecca 3adaeTcs
byHKIIUEH Z = a—b P , Tne t — Bpemsi B eauHunax. Hailtu o0bEmM
NPOAYKIIUM, MPOU3BEACHHON 3a TIEPBBIA MECsIl, CUUTas OT Hayaja BHeE-

JIPEHUST PaCCMaTPUBAEMOTr0 TEXHOJIOTHUECKOTO TIpoIiecca.
Tabnuua 2.10

No a b o B

16 a=27 b=2 o =03 B =4
17 a=35 b=3 o =0,1 =3
18 a=31 b=2 o =04 =3
19 a=29 b=4 o =02 =2
20 a=19 b=2 o =0,1 =4
21 a=31 b=5 o =0,6 =2
22 a=18 b=2 o =04 =4
23 a=30 b=2 o =04 =4
24 a=32 b=3 a =0,1 =3
25 a=25 b=5 o =0,5 =2
26 a=27 b=3 o =0,5 =3




