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1 TPEBOBAHWSA K BbINOJIHEHUIO KOHTPOJIbHON PABOTbI

KonTponbHas paboTa SIBIASETCS CPEACTBOM MPOBEPKH MPABHIBHOCTH YCBOCHUS
CTYJICHTAaMH OCHOBHBIX TOJOKEHUNA H3y4yaeMON AUCIUIUIMHBI MPU CaMOCTOATEIHHOM
noarotoBke. KonrponbHas pabora coaepkut 3aganus 1 — 2, KOTOpbIE BBIMOIHIIOTCS B
ANEKTPOHHBIX Tabmumax Microsoft Excel unu anamorudyHoi OecruiaTHOM mporpamme —
Open Office Calc, a 3amanms 3 — 9 BeimonHsATcs B mporpamme MathCad wim
aHaJoruyHOM OecruiaTHOM mporpamme — SMath Studio. VYcnoBue k KakaoMy 3aaHHIO
JOJIKHO OBITh 00513aTENIBHO.

KontponbHas pabora goikHa OBITH MOJMMCAaHA ABTOPOM C yKa3aHUEM JaThl
BBITIOJTHEHUSI U CITMCKA UCIIOJIb30BAHHBIX UCTOYHUKOB.

Ha TuTyJbHOM JIMCTeé KOHTPOJBLHOH padoThbl HEOOXO0AMMO YKa3aTh:
HauMeHoBaHue Kadeapbl, Ha3BaHUe [IMCUMILUIMHBI, KYpPC, HOMepP KOHTPOJIbLHOI
padoTsl, cBOM IMpp, mwHdp rpynnsl, GaMUIHI0, UMA H 0TYECTBO.

KontponbHas paboTa BBIMOJTHSIETCS Ha KOMIBIOTEpPE U pacleydaThiBacTcs Ha
npuHTEpe Ha JucTax GopmaTa A4, )KeCTKO CKPETIEHHBIX MEXKTy COOOH.

[Ipn moBTOpHOM cllaye KOHTPOJIBHOM paboThl Ha MPOBEPKY Ha HCIPaBICHHBIX
JUCTaX JOJKHO ObiTh Hamucano «lMcmpaBieHusi». IlepBoHadanbHBI — BapuUaHT
KOHTPOJILHOM paOOThI U PEIICH3UU Ha HEe JTOJKHBI TPUIIaraThCsl.

BapuaHT KOHTpOJBHOU pabOThl BbIOMpaeTcs mo tabnuue 1.1 B COOTBETCTBUM €
ABYMsI TTOCJIEAHUMU LIMPpaMu mudpa (HoMepa 3a4€THOM KHUKKH CTY/ICHTA).

Tabnuya 1.1

Ipenmocnennss [Mocnennss uudpa 3a4eTkH

Wppa SAIETRH |~ 6 [ 7 | § | 9 | 0
4 | 5 ] 6 | 7 | 8 | 9] 2
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 10
21 | 22 | 23 | 24 | 25 | L | 2 | 3 | 4 | 20
6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 5
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 15
4 | 5 | 6 | 7 | 8 | 9| 25
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 10
210 | 22 | 23 | 24 | 25 | L | 2 | 3 | 4 | 20
6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 5
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 15
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2 3AAAHHUA
NMpuMeHeHne cucrtem KoMnbroTepHoit MateMmaTtukmn (CKM) ana
MH)XEHEPHbIX pacyeToB

KoMMeHTapuu K TPUBEIECHHBIM HUXE 3aJlaHUSIM MOTYT OBITb Hare4aTaHbl
100 HaAIKMCaHbI OT PYKH.

3aganmue 1

I'PAOUK ®YHKIIUU. TABYJIMPOBAHUE ®YHKIINU

3aoanue: HanTn 3HadyeHne dyHKuumM (Tabn.2. 1) B ABYX NpPOU3BOJIbHbIX
To4Ykax. [ocTponTb rpacmk 3Ton YHKUMM Ha NPOU3BOJSILHOM OTpe3ke. MonyunTtb
Tabnumuy 3Ha4eHnn MYHKLMKN Ha 3TOM OTPE3KE C MPOU3BOSIbHBIM LLIAMOM.

Ta0muma 2.2.1

N2 BapuaHTa DyHKUNSA N9 BapuaHTa DyHKUMSA
1 y =4 —cos x> 14 y =In(4 — cos x)
2 y =gt 15 y =3+ cos(x?)
3 y = 16 y =2sin X + €os 2 X
4 y=2+In(4+sinx) 17 y =@
5 y=4+sin(2 + x*) 18 y=2-sin(x/2)
6 y =In(4 — cos x) 19 y = g{t+sin(/2)
7 y =g 20 y =In(3+sin(x/2))
8 y =In(4 +sin 2x) 21 y = et/
9 y =2+ COS X 22 y =In(3 - cos x*)
10 y = 3sin(e*) 23 y=2-sin(x*/2)
11 y =2+ cos(e*) 24 y =sin 3X + cos(X + 5)
12 y =2 +sin(x?) 25 y =3+sinx
13 y=4+1In(2+sinx)

3ananue 2

PEIIIEHUE YPABHEHHM U CUCTEM

3aoanue:
1) Haitftu xopeHb ypaBHeHHs (Ta0i.2.2) YUCIECHHO M, €CIH 3TO BO3MOXKHO,
aHaJMTUYECKU. Pe3ynbTaThl CpaBHUTH. BBITOTHUTE MPOBEPKY.
2)Haiitu unciaeHHO KOpHU TToJinHOMA (Ta671.2.2). BIMOTHUTE TPOBEPKY.
3)Haittu yucnenHoe pemienne cuctembl (Tadi.2. 3). BIMOMHUTE IPOBEPKY.

Tabmura 2.2




BapuanT VYpaBHeHHE IomnHoM
1 eX4+x=0 x"-12x-4=0
2 _ 1 X-24x+11=0
sinx—==0
X
3 1 X +2x-7=0
cosx— =0
X+2
4 1 x-21x+7=0
cosx+-~—=0
X+2
5 X = e—X+20 X3-5X+1:0
3 _
7 e X_2% =0 X +3x°-4x-1=0
8 1 05 X -9x"+20x-11=0
COSX — =0.
2
X" +3
3
-12x+5=
? COSX—— =05 x-12x+5=0
X“+3
3 2 —
10 5, COSX — X = COSZ X X +6x°+6x-7=0
11 x2 —cosx3=0 X*-3x"-x+2=0
12 eX+2sinx=0 x>-10x°+4x+9=0
13 _ 1 3 X +x-1=0
sSinX———=3X
X—5
14 1 X-3x°-4x+1=0
cosx——=0
X
15 5C0S X — X =C0S X X -34x"+4x+1=0
16 4 /_Z\X\ 43 =0 x*-27x-17=0
4 3 2 _
17 In(x)+\/§ -0 X -2x"+H2x°-2x+1=0
18 3X — 21+ 8x3 =9x X -3 +3x°-3x+2=0
19 4 4 0 x*-3%x"+5x°-3x+8=0
—X— =
2
X
4 3 2 _
20 2\/;_)(_0,5:0 X -4x"+8x"-4x+16=0
21 X—4JX +3=0 X -4x+4x-4x+3=0
22 108 X -4x+12x"-4x+27=0
2x2+=--59=0
2

X




BapuanTt VYpaBHeHue IomnaoM
23 , 16 X-6x"+18x"-6x+81=0
Xc+=—-16=0
X
24 X*-5x"+10x°-5x+24=0
2/x—x-05=0
25 10x ; X -5x°+15%°-5x+54=0
x> +1
Tabmuma 2. 3
NO . Hauanbnas
Cucrema ypaBHEHUI
BapuaHTa TOYKa
{x:eX cosy—1
1 . (-0,9;1,4)
y=e'siny+1
Xx=0.25(x* —y?)—x*y* +0.5
2 (2 " )y (1;1)
y=xy(x" -—y“)+05
X=x/(x*-y*)+0.4
3 ( 2 ’ 2) (1;1)
y=-y(x*-y“)+14
{x= x> +0.8y> +0.1
4 (0;0)
y=2xy+0.1
{x:x2 —y?+0.1
5 (0;0)
y=2xy+0.1
{x:x2 -y*-01
6 (0;0)
y=2xy+0.1
x=x*+y?+0.1
7 (0;0)
y=2xy-0.1
{x:l—excosy
8 Iy (0,9;1,4)
y=e’siny+1
x=x*+y?-01
9 (0;0)
y=2xy-0.1
X=x/(x*+y?)+0.4
10 ( yz) 2 (1;1)
y=Q0-y)/Ix"+y")+1
x=x%y? -0.25(x* - y*)? -0.5
11 Y . o =y) (-0,5;0,5)
y=xy(y" -x")+0.5
Xx=x/(x* +y*)-0.4
12 ( yz) , (-1;1)
y=14-y/(x" +y")




NO . HauanbHas
Cucrema ypaBHEHUI
BapuaHTa TOYKa
Xx=-x>-0.8y* -0.1
13 ;L (0;0)
y=y —-x"-01
Xx=-x>+y*-0.1
14 (0;0)
y=-2xy +0.1
Xx=-x"+y?+0.1
15 (0;0)
y=0.1-2xy
x=-x*-y>-0.1
16 (0;0)
y=-2xy -0.1
X=-x>—-y>+0.1
17 (0;0)
y=-2xy —0.1
X=x/(x*+y?)-0.4
8 { 0 +y?) o
y=e*siny-1
{x=—1+ e’ cosy
19 ) (-0,9;-1,4)
y=e"siny-1
2_1=0
20 {xy (0,5;-1,5)
y+e*=0
?-1=0
21 {Xy 0,51,5)
y—e*=0
1-x*+e’ =0
22 (2;2)
Xy -1=0
x’y—1=0
23 (1,5;0,5)
x—e’ =0
{1— y?+e* =0
24 (-2;2)
Xy +1=0
{1— y?+e* =0
25 (0;1)
y—tgx=0

3aganue 3

PEIIEHUE CUCTEMBI IUHEHHBIX AJITEBPAMYECKUX YPABHEHUI

3aoanue:

1) 3anucaTb CUCTEMY NIMHEMHbIX anrebpanyeckux ypaBHeHun (Tabn.2. 4)
B MaTpuU4yHOM Buae A-X =B.

2) Hawntn onpeaenutens Matpuubl cuctembl A=detA n caenaTb BbIBOA O
CyLLEeCTBOBaHUM peLLeHus.



3)

PewnTb cUCTEMY B MaTpu4Hou hopme: X = A™.B.

4)  BbINONHMTbL NPOBEPKY NPaBUIbHOCTU pELLEHUS.
Tabmuua 2.4
Bapl;leTa Cucrema ypaBHEeHUM Bapu:HTa Cucrema ypaBHEeHUM
1 4%, + X, +4x, =138, 2 3X, +4X, +2x, =162,
2X, +4X, +6X, = 225, X, +5X, + 3%, = 200,
X, +2X, +X; =80 X, +2X; =110
3 2, +6X, + X, = 470, 4 2X, + 2X, +5x, = 345,
X, +3X, +2X; =305, 3x; +3X, +6x, =520,
X, +X; =109 4%, +3X, +4X; =455
5 2%, + X, + 3%, =110, 6 2, +3X, + 4x, = 655,
8%, + 7X, + 6%, =315, 3X, + X, +4X, =588,
3X, +4x, +2x, =115 X, +2X, +2X, =360
7 2%, + 6X, + X, = 225, 8 3x, + 4x, =180,
X, +3X, +2X; = 225, 4%, +5X, + X; = 255,
X, +X; =120 2%, +3X, + 3%, = 200
° X, + 2X, + X, = 200, 10 2%, +2x, =125,
X, +2X, +4X, =315, 5X, +4X, + X; =305,
3X, +5X, +3X; =544 X, + X, + 2%, =120
11 3X, +5X, +5x, =185, 12 X, +2X, =140,
X, + X, +2X, =185, 2X, + X, + Xy =175,
X, +6x, =80 3X, +7X, + X, =290
13 3%, + X, =115, 14 3x, +3X, + X, =135,
2X, + 7X; =150, 6X, +2X, =155,
X, +3X, +2X; =143 X, +9X, + 2%, =230
15 3x, +5X, + 6x, = 640, 16 2X, + 2X, + X, = 50,
2X, +4x, +3x; =380, 3X; +5X, +3x; =140,
3X, + X, + X, =175 2X, +TX, + X3 =125
17 2%, + X, =60, 18 3%, + X, + X, =145,
X, +3X; =100, 3X, +5X, +6X%, =330,
S5X, +X; =95 X, +4x, +2x; =170
19 X, + X, =95, 20 X, +4X, +4x, =165,
2%, +5X, =225, X, +3X, +2X; =100,
X, + X, +2X, =183 4x, + X, + 2%, =100
21 X, +7X, + X, =130, 22 X, +2X, + X, = 200,
2X, +6X; = 295, X, +2X, +4X, =315,
2X, + X, + X, =85 3X, +5X, +3x; =544




Bap':EHTa Cucrema ypaBHEHUI Bapl::HTa Cucrema ypaBHEHUM
23 4x, +3X, + 2X, = 500, 24 2%, + X, + 2%, =120,
4x, +5x, =590, 3X, +5X, +4x, =305,
3X; +2X, +3X, =505 X, +2X, + X, =110
25 2, +4X, +9X, = 455,
7%, +3X, +6X, =395,
7%, +9X%, +9X; =635
3ananue 4

BBIYUCJIEHUE TTPOU3BOJHBIX U HHTEI'PAJIOB

3aoanue:
1) Haiitu 3Hauenue nepoi npousBoaHon ¢pynkuuu f(x) (Tabdn.2. 5) B Touke X.
2) HaiiTn aHanuTUYECKOE BBIPAKEHUE MJIA MPOU3BOAHON MOPSIIKA 1 3TOU

GyHKLIMH.
3) Haiitu onpenenénnsiii unterpan pyukuu f(x) Ha otpeske [a,b] (Tab1.2. 6).

Tabnuua 2. 5
N@ f(X): X= n= N° BapuaHTa f(x): X= n=
BapuaHTa
1 e_XZ 2 3 14 X 2 2
x*—1
2 5 2 15 oX 1 3
Sin2x X€
3 e3X 8 4 16 3 2
Ln3x
4 N 4 2 17 V2x+3 |4 3
5 x? 7 3 18 2X+3 5 3
X —1 ax+7
6 x’sin2x |3 2 19 sin® x 6 3
7 x*cos5x | 1 3 20 cos® X 7 3
8 x-1 9 3 21 cos® x 8 3
X+1
9 @3X 8 3 22 3 3
In(2x)
10 x @2X 1 3 23 p2x
11 X2 7 3 24 J2x+3
x—1
12 e_XZ 2 3 25 2X+3 3 2
4x+7




NO f(x)= X= n= NQ BapuaHTa f(X)= X= n=
BapuaHTa

13 x @2X 1 3
Tabmuma 2. 6
Ne f(x) a b N2 BapuaHTa f(x) a b
BapuaHTa
1 x+1 1 6 14 Vitsin2x |0
Jx
2 (x* +1)x° 2 5 15 (2x—3)* 2 6
3 x? 2 5 16 1 1 3
1—x2 2 —5X
4 tg2x -1 1 17 1 -1 1
2 + 3x?
5 2X+3 0 4 18 1 2 3
3X+2 3x?-2
6 J1-sin2x 4 6 19 1 1,5 2,7
. 5 T
sin (2X+Z)
7 (3-x%)° 2 3 20 1 1 3
1+cosx
8 (l_i)m 1 5 21 1 1 3
x? 1+sinx
9 NN 2 3 22 1 2 4
X3 | 2
1+x
10 x> +3 2 3 23 3 7 8
2
X“ -1 x8 5
11 oX+1_gx-1 -2 -1 24 1 4 5
10—x XV x®+1
12 V14X +41-x2 | -3 -1 25 1 2 3
i -1
13 (2X +3X)2 1 2

3aganue 5

HAXOX/[EHUE OKCTPEMYMOB ©@YVHKI[UN

3aoanue:
Hailitu skcTpemyMbl W 3HaueHHs (QYHKIHMH B TOYKax ’KkcTpemyma. lIpoBeputh




3HAYCHHE MPOU3BOIHON B TOUKax dKcTpemymMa. [locTpouts rpaduk GyHKIHHM HA OTPE3KE,
CoJIeprKallleM dKCTpeMyMBI (Tabi.2. 7).

Tabmnura 2. 7
N2 O n
BapUaHTa YHKLUNSA POMEXYTOK

1 sin® 2x [-1;0,4]

2 x*(x —5Y [0;6]

3 2sin(y’ )-x [2;5]

4 X% +6x2 +9x [-4,0]

5 5x2sin® x® [1;3]
6(x—1)

6 -3;5
X?+3 [-3;3]

3 2 5 .
7 X” COS (x -+ 2x) [2;3]
8 In(sin 4x +1)° [2;3]

9 sin(\/ x> + 2x) [2,2;2,8]

10 (x=1)*+cos 2X’ [0;2,3]

11 3Ix3(x—2) [0,1;3]

12 5+ sin(x¢ +1) [2;2,5]

13 2x% +3x* —=36x+10 [-5;3]




N@

BapuaHTa DyHKUS ITpomeskyTok
14 sin x** + cos(x2 + 2) [1;1,7]
15 VX3 =1 +sinx? [1;2,8]
16 2sin(x—e™) [1;6]

X4
17 G [-5;3]
4
18 sin x® + x%?° [2;3]
19 3/sin® x + cos* x [1;3]
20 sin® x* [1;1,5]
21 X2 +2x2 —x—-2 [-3;3]
22 sin(?’\/ X° + X° ) [0;3]
23 (_x—|—1)2 COS.X3 [1;2]
24 sinz(x3 +&) [1,1,6]
25 COS(X—H') [1,2;1,5]
X _1 1=7 =1

3aganue 6

HUHTEPHIOJIALNMA ®YVHKIHHA CTEIIEHHBIMHA BBIPA’KEHUAMA




3aoanue:
BbINONMHUTG JIMHEWHYI0 W KyOMYECKYI0 HHTEPHOJIALMIO MO Talauiam JaHHBIX
(Ta611.2.8) MOCTpOUTH TpauKH.

TabOmura 2. 8

No KoopauHaThl TOUEK

BapWaHTa

1 X —rl2 wl2 3r/2 5712 Trl?2
Y -1 1 -1 1 -1

2 X —7l2 zl2 3r/2 5712 Trl2
Y -2 2 -2 2 -2

3 X —l2 wl2 372 5712 Trxl2
Y [-3 3 -3 3 -3

4 X | -x/2 7l?2 32 5712 1712
Y -4 4 -4 4 -4

5 X —7rl2 zl2 3712 5712 Txl2
Y |-5 5 -5 5 -5

6 X —7l2 zl2 3712 5712 Trxl2
Y -6 6 -6 6 -6

7 X |-1,57 1,57 4,71 7,85 11
Y [-2 2 -2 2 -2

8 X |-3,14 0 3,14 6,28 9,42
Y -1 1 -1 1 -1

9 X |-3,14 0 3,14 6,28 9,42
Y [-2 2 -2 2 -2

10 X |-3,14 0 3,14 6,28 9,42
Y |-3 3 -3 3 -3

11 X [-3,14 0 3,14 6,28 9,42
Y |4 4 -4 4 -4

12 X |-3,14 0 3,14 6,28 9,42
Y |-5 5 -5 5 -5




Ne

Koopaunarsl Touek

BapWaHTa
13 X [-3,14 0 3,14 6,28 9,42
Y |[-6 6 6 6 6
14 X [-3,14 0 3,14 6,28 9,42
Y [-1,63 1 0,37 2,26 0,88
15 X [-3,14 0 3,14 6,28 9,42
Y |[-2,57 1 0,57 4,14 3,71
16 X [-628 3,14 0 3,14 6,28
Y [-1,0 2,05 1 0 3,09
17 X [-628 3,14 0 3,14 6,28
Y [-2,14 2,57 1 0,57 4,14
18 X [-628 3,14 0 3,14 6,28
Y |[-428 5,14 2 1,14 8,28
19 X [-3,14 0 3,14 6,28 9,42
Y |[-514 2 1,14 8,28 7,42
20 X [0 3,14 6,28 9,42 12,57
Y [2 1,14 8,28 7,42 14,57
21 X [-628 3,14 0 3,14 6,28
Y [-328 6,14 3 0,14 9,28
22 X [-628 3,14 0 3,14 6,28
Y [0,72 10,14 |7 3,86 13,28
23 X [-628 3,14 0 3,14 6,28
Y (2,72 12,14 |9 5,86 15,28
24 X [-628 3,14 0 3,14 6,28
Y [472 14,14 |11 7,86 17,28
25 X [0 3,14 6,28 9,42 12,57
Y |9 -5,86 1528 0,42 21,57




3aganue 7

YUCJIEHHOE PELIEHUE O5bIKHOBEHHBIX JU®®EPEHIIUA/IFHBIX
VPABHEHUM

3aoanue:
Pemute 3amanHoe B Tabmuie 2. 9 muddepeHnuanibHOe YpaBHEHHE  Ha OTPE3Ke

[X, X ]. TTocTpouTh rpadMKu pelIeHuiA.

Tabnuua 2. 9

. Ypaenenue Havanenbie | MHTEpBaN

= yCJIOBHUS
o & yO) | YO) | x| X
1 y'+7y =0 1 0 1 6
2 y'+6y'+8y =0 -1 0 -1 3
3 n Y 0 1 0 3

y'+-2=0
4

4 y'+3y'=0 0 -1 0 5
5 y"'+9y =0 0 3 0 5
6 y"'-3y'+2y =0 0 -3 0 2
7 y'+4y=0 3 0 3 10
8 y'+9y =0 -3 0 -3 3
9 y'+3y'+2y =0 2 0 -2 2
10 | y'-6y+8y=0 -2 0 -2 -1
11 | y'=y'=0 0 2 3 6
12 | y'+4y=0 0 -2 0 9
13 | y"-9y+18y-=0 4 0 4 5
14 | y'+4y-=0 -4 0 -4 4
15 | y'+6y=0 0 4 0 5
16 | y"+72y=0 1 0 1 6
17 | y"'-3y+2y=0 -1 0 2 3
18 | y'+y'=0 0 1 0 5
19 | y'+5y=0 0 -1 0 1
20 | y'+16y=0 0 3 0 6
21 | y'+y=0 0 -3 0 7
22 | y'-3y'=0 3 0 0 1
23 | y"'-6y+8y=0 -3 0 0.5 (1,5




o Ypasnenue Havanenbie | MHTEpBaN
= YCIIOBUS
o 5 O [YO) | % | %
24 | y"-3y+2y=0 2 0 3 4
25 | y'+y=0 -2 0 2 7
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