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BBEAEHWE

OCOGEHHOCTBIO MHXEHEPHbIX 3aay SBASETCA TO, YTO NP UX PELUEHUN 3a[eNCT-
BOBaH BECb apCeHa/l MaTeMaTUKN: peLleHne YpaBHEHWUIA N CUCTEM YPaBHEHWIA, HaX0X-
[leHVe 3KCTPEMYMOB, BbIUMC/IEHME MPOU3BOAHBIX U MHTErpasioB, pelleHne AndhepeH-
LMa/IbHbIX YPaBHEHWIA 1 T.4,

CoBpeMeHHOoe pas3BuUTME HAyKU N TEXHUKN TECHO CBA3AHO C WUCMOJ/Ib30BaHUEM
3BM, cTaBLMX paboymMM MHCTPYMEHTOM YUYEHOr0, MHXXEHepa, KOHCTPYKTopa. 37O Mo-
3BONSET CTPOUTb MaTeMaTUYECKME MOAENN CNOXHbLIX YCTPOMCTB M NPOLECCOB N TEM
cambIM PE3KO COKpaTUTb BPEMS U CTOMMOCTb MHXXEHEPHbIX pa3paboToK. B HacTosLee
Bpems co3faHbl cneynanbHble MaTeMaTUyecKne NakeTbl, NO3BO/IAIOLLIME peLlaTb Takune
3alayM B 4nC/eHHOM BuAe. [aHHble 334aHns pacCcyMTaHbl Ha MCMO/b30BaHWE MakeTa
MathCAD, o6nafatoLiero BO3MOXXHOCTSIMA YMC/IEHHOTO U aHa/IMTUYECKOrO PeLLeHus
MaTeMaTUYecKMX 3a4au.

UncneHHoe pelleHVe NpeanoyvTUTe/IbHee B C/ly4vae, Korga aHa/IMTUYecKoe peLue-
HMe TPOMO3OKO M COAEPXXMUT cheumanbHble MaTemMaTUyeckne yHKUUKW. VIHXeHepHble
3a/layn OTNYaKOTCA TEM, UTO UCXOAHbIE UX KOIDMPULMEHTbI ONpeaensitoTCa U3 aKcne-
pPUMEHTa U PeAKO MMEKT TOUYHOCTL Bbile 1%. B Takom cnyyae nony4yeHHoe aHaInTu-
YeCKOoe peLLeHne He 6yaeT AeWCTBMTENbHO TOUHBIM, TaK KakK PeLUeHne He MOXET ObITb
TOYHEE UCXOAHbIX AaHHbIX.

BbI60p BapraHTa

N3yuaeMblii Kypc «HGopMaThKa» COCTOUT M3 7 NnabopaTopHbIX paboT. Bbibop
BapuaHTa Mo Tabnuuam OCYLLECTBASETCH MO ABYM MOCNeAHUM Ludpam 3a4eTHOMN
KHWKKK (Tabn.l).

Tabnuua 1 — Bbibop BapunaHTa

Oge  no- Homep BapunaHTa B Tabnuue

cnegHve

LUmcpb!

3aUYEeTHON Tabn.l | Tabn.2 | Tabn.3 | Tabn.4 | Tabn.5 | Tabn.6 | Tabn.7 | Tabn.8 | Tabn.9 | Tabn.10 | Tabn.11

KHWKKN
00 1 1 23 1 1 19 1 1 1 1 1
01 2 2 24 2 2 20 2 2 2 2 2
02 3 3 25 3 3 21 3 3 3 3 3
03 4 4 26 4 4 22 4 4 4 4 4
04 5 5 1 5 5 23 5 5 5 5 5
05 6 6 2 6 6 24 6 6 6 6 6
06 7 7 3 7 7 25 7 7 7 7 7
07 8 8 4 8 8 26 8 8 8 8 8
08 9 9 5 9 9 1 9 9 9 9 9

MpogomkeHue Tabn.1




Oge  no- Homep BapunaHTa B Tabnuue

cnegHve

L1pb!

3aUeTHON Tabn.l | Tabn.2 | Tabn.3 | Tabn.4 | Tabn.5 | Tabn.6 | Tabn.7 | Tabn.8 | Ta6n.9 | Tabn.10 | Tabn.11

KHVDKKN
09 10 10 6 10 10 2 10 10 10 10 10
10 11 11 7 11 11 3 11 11 11 11 11
11 12 12 8 12 12 4 12 12 12 12 12
12 13 13 9 13 13 5 13 13 13 13 13
13 14 14 10 14 14 6 14 14 14 14 14
14 15 15 11 15 15 7 15 15 15 15 15
15 16 16 12 16 16 8 16 16 16 16 16
16 17 17 13 17 1 9 17 17 17 17 17
17 18 18 14 18 2 10 18 18 18 18 18
18 19 19 15 19 3 11 19 19 19 19 19
19 20 20 16 20 4 12 20 20 20 20 20
20 21 21 17 1 5 13 1 1 21 21 21
21 22 22 18 2 6 14 2 2 22 22 22
22 23 23 19 3 7 15 3 3 23 23 23
23 24 24 20 4 8 16 4 4 24 24 24
24 25 25 21 5 9 17 5 5 1 1 25
25 26 1 22 6 10 18 6 6 2 2 1
26 1 2 23 7 11 19 7 7 3 3 2
27 2 3 24 8 12 20 8 8 4 4 3
28 3 4 25 9 13 21 9 9 5 5 4
29 4 5 26 10 14 22 10 10 6 6 5
30 5 6 1 11 15 23 11 11 7 7 6
31 6 7 2 12 16 24 12 12 8 8 7
32 7 8 3 13 1 25 13 13 9 9 8
33 8 9 4 14 2 26 14 14 10 10 9
34 9 10 5 15 3 1 15 15 11 11 10
35 10 11 6 16 4 2 16 16 12 12 11
36 11 12 7 17 5 3 17 17 13 13 12
37 12 13 8 18 6 4 18 18 14 14 13
38 13 14 9 19 7 5 19 19 15 15 14
39 14 15 10 20 8 6 20 20 16 16 15
40 15 16 11 1 9 7 1 1 17 17 16
41 16 17 12 2 10 8 2 2 18 18 17
42 17 18 13 3 11 9 3 3 19 19 18
43 18 19 14 4 12 10 4 4 20 20 19
44 19 20 15 5 13 11 5 5 21 21 20
45 20 21 16 6 14 12 6 6 22 22 21
46 21 22 17 7 15 13 7 7 23 23 22
47 22 23 18 8 16 14 8 8 24 24 23
48 23 24 19 9 1 15 9 9 1 1 24

MpogomkeHne Tabn.1




[se no- Homep BapuaHTa B Tabnuue

cnefHue

Lmcpbl

ili)l:ll/'leT_ Tabn.l | Tabn.2 |Tabn.3 | Tabn.4 |Tabn.5 |Tabn.6 | Tabn.7 | Tabn.8 | Tabn.9 |Tab6n.10 |Tabn.1ll

KHWKKN
49 24 25 20 10 2 16 10 10 2 2 25
50 25 1 21 11 3 17 11 11 3 3 1
51 26 2 22 12 4 18 12 12 4 4 2
52 1 3 23 13 5 19 13 13 5 5 3
53 2 4 24 14 6 20 14 14 6 6 4
54 3 5 25 15 7 21 15 15 7 7 5
55 4 6 26 16 8 22 16 16 8 8 6
56 5 7 1 17 9 23 17 17 9 9 7
57 6 8 2 18 10 24 18 18 10 10 8
58 7 9 3 19 11 25 19 19 11 11 9
59 8 10 4 20 12 26 20 20 12 12 10
60 9 11 5 1 13 1 1 1 13 13 11
61 10 12 6 2 14 2 2 2 14 14 12
62 11 13 7 3 15 3 3 3 15 15 13
63 12 14 8 4 16 4 4 4 16 16 14
64 13 15 9 5 1 5 5 5 17 17 15
65 14 16 10 6 6 6 6 18 18 16
66 15 17 11 7 7 7 7 19 19 17
67 16 18 12 8 8 8 8 20 20 18

69 18 20 14 10

70 19 21 15 11

2
3
4
68 17 19 13 9 5 9 9 9 21 21 19
6
7
8

71 20 22 16 12

72 21 23 17 13 9 13 13 13 1 1 23

73 22 24 18 14 10 14 14 14 2 2 24
74 23 25 19 15 11 15 15 15 3 3 25
75 24 1 20 16 12 16 16 16 4 4 1
76 25 2 21 17 13 17 17 17 5 5 2
77 26 3 22 18 14 18 18 18 6 6 3
78 1 4 23 19 15 19 19 19 7 7 4
79 2 5 24 20 16 20 20 20 8 8 5
80 3 6 25 1 1 21 1 1 9 9 6
81 4 7 26 2 2 22 2 2 10 10 7
82 5 8 1 3 3 23 3 3 11 11 8
83 6 9 2 4 4 24 4 4 12 12 9
84 7 10 3 5 5 25 5 5 13 13 10
85 8 11 4 6 6 26 6 6 14 14 11
86 9 12 5 7 7 1 7 7 15 15 12
87 10 13 6 8 8 2 8 8 16 16 13
88 11 14 7 9 9 3 9 9 17 17 14

MpogomkeHne Tabn.1




[se no- Homep BapwaHTa B Tabnuue

cnefHve

Lmcpbl

ili)l:ll/'leT_ Tabn.l| Tabn.2 | Tabn.3 | Tabn.4 | Tabn5 | Tabn.6| Tabn.7 | Tabn.8| Ta6n.9| Ta6n.10| Tabn.11

KHVXXKM
89 12 15 8 10 10 4 10 10 18 18 15
90 13 16 9 11 11 5 11 11 19 19 16
91 14 17 10 12 12 6 12 12 20 20 17
92 15 18 11 13 13 7 13 13 21 21 18
93 16 19 12 14 14 8 14 14 22 22 19
94 17 20 13 15 15 9 15 15 23 23 20
95 18 21 14 16 16 10 16 16 24 24 21
96 19 22 15 17 1 11 17 17 1 1 22
97 20 23 16 18 2 12 18 18 2 2 23
98 21 24 17 19 3 13 19 19 3 3 24
99 22 25 18 20 4 14 20 20 4 4 25

JlabopatopHasn pa6ota Nel

MPAPUK oYHKUUNN. TABYJIMPOBAHVE ®YHKLIN

3agaHvie: HaiiTy 3HaueHne (yHKUMK (Tab/.2) B ABYX NPOM3BO/bHbLIX TOUKax. [o-
CTPOMTb rpadviK 3TON DYHKLMM Ha NPOU3BONILHOM OTpe3Ke. MonyunTb Tabnuly 3Have-
HUIA (PYHKLMK HA 3TOM OTPE3Ke C NPOU3BO/bHBIM LLArOM.

Tabnuua 2
No PYHKUMA Y(X)= Ne PYHKUMA Y(X)=
1 3-cos X’ 14 Ln (4-cos x)
2 e+ 15 | 2.5+cos (X%
3 o0 16 | sin 2x + cos? 2x
4 2+In (3+sin x) 17 go%E™
5 3+sin (4+x°) 18 2- sin(2vx)
6 In (5-cos x) 19 (Lsin 5)
e 2
Sin (2X)
roe 20 |n(3+sin’2‘)
8 1.5+cos (1+2x) 21 sin X
e
9 [In@sin@))  [22 | In@B-cosx?)

MpoaomkeHne Tabn.2



No PYHKUMA Y(X)= No PYHKUMA Y(X)=
10 2+¢0s (X) 23 2
. X
2-sIn=
- - 2
11 | 3sin(e) 24 | sin3x+cos(x+5)
12 1.1+cos (%) 25 2+sin X
13 | 2+sin (x9) 26 Sin(2x+2)-1

JlabopatopHasn pab6ota Ne2
PELLUEHWE YPABHEHWI I CUCTEM

3afaHue:

1) Haiitn KopeHb ypaBHeHUs (Tab1.3) YNCNEHHO W, eCNN 3TO BO3MOXHO, aHa/u-
TUYEeCKW. Pe3ynbTaTbl CPaBHWUTL. BbINOMHUTL NPOBEPKY.

2) Haitn uncneHHo KopHK nonmHoma (1abn.3). BeINonHUTL NPOBepPKY.

3) HaliTn uncneHHoe peLleHne CUCTeMbI C 3afaHHON TOYHOCTLIO 107 (Tabn.4).
BbINOMHUTL NPOBEPKY.

Tabnmua 3
BapuaHT | YpaBHeHue |_|'0}'IVIHOM
1 &+ x=0 x*-12x-4=0
2 i 1 x*-24x+11=0
sinx—==0
X -
3 1 X*+2x-7=0
cosXx————=0
X+2 ,
4 1 x*-21x+7=0
cosx+——=0
X+2 |
) X = e—X+20 Xd-5X+1=0
7 eX_2%x=0 X*+3x°-4x-1=0
8 1 X>-9x°+20x-11=0
COSX—— = 0.5
X“+3
3
-12x+5=0
o COS X — 21 =05 XieX
X +3 ' '
10 5-C0SX— X = C0S? X X“+6X+6x-7=0

MpogomkeHne Tabn.3



BapuaHT | YpaBHeHue MonnHom
11 X2 —cosx3=0 X -3X"-x+2=0
12 e+2s5inx=0 X°-10x°+4x+9=0
13 _ 1 x*+x-1=0
SinXx———=3X
X—9
14 1 0 X>-3x°-4x+1=0
COSX——=
X
15 5C0S X— X =CO0S X X-34X°+4x+1=0
16 4 /—2‘ X+ X3 =0 X>-27x-17=0
4 3 2 —_
17 In(x) n \/; -0 X"-2X7+2X-2x+1=0
18 3X —21+8x3 =9x x4-3xf+3x%-3x+2:0
19 4 4 0 X*-3x°+5x*-3x+8=0
—X——=
N
4 3 2 —
20 2\/;_ X — 0’5 — O X -4x°+8X"-4x+16=0
21 X—4X +3=0 X*-4x +4x°-4x+3=0
22 108 X*-4x*+12x%-4x+27=0
2X?+=——--59=0
N
23 , 16 16=0 x*-6X°+18x°-6x+81=0
Xc+——10=
X
4 3 2 —_
24 2 \/; —x-05=0 X*-5x"+10x"-5x+24=0
25 10x ; X"-5x>+15x°-5x+54=0
X +1
Tabnuua 4
BapuaHt | Cuctema BapuaHTt | Cuctema
1 X2_y3:2 14 X2+y3:O
$ X
| X*+y=0 | x*—y=0
2 X? +€0s X=12 15 x? —C0S X—2=9
$ X
| X°+y=0 X°+y°=9

MpogomkeHne Tabn.4




BapuaHT | Cuctema BapuaHT | Cnctema
3 "yz —tgx2:2 16 fxz—y3:2
<\x+ y>=9 ixz +y=0
4 (%2 +y3=0 17 (%2 +cos x=12
x* —y=0 | X°+y=0
5 15y=13In(x+2) 18 15y=13In(x+2)
=y 2y=13(x-13)°
32x
6 1,5y=1,3In(x+2) 19 (13
{y:Ztg(x+1,3) , y_S?
2y=13(x-13)°
v y= 13 20 {Zy 13(x-1,3)°
3% y=2tg(x+1,3)
y=2arctg(x+13)
. {X2+y2=4 el X2 +y*=16
x+l=y {y 3x-1=0
. <(x3+y:9 2 {x +y?=16
L y=3%+5 y=3x+5
10 %3+y=9 28 {x +y*=16
| y=35x-5 y=3X+5
11 <fX3 _y =9 24 < (x3+y=16
LY—35%+5=0 | y—3x=5
12 X2 —y =1 25 (%2 +cos x=12
{y:3,5x—5 <\x2 +y=0
LE X* +Yy *=cos X ze (%% +cos x=12
{y:3,5x—5 %2 +y=0

JTabopaTtopHas pabota Ne 3
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PELLIEHVE CUCTEMbI IMHEMHbLIX ANMTEBEPANYECKUX YPABHEHWI

3afaHue:
1)  3anucatb CUCTEMY NIMHENHbIX anrebpanyeckmx ypaBHeHuin (Tabn.5) B MaT-
pnyHOoM BMae A- X =B.
2)  Haiitun onpegenvtenb Mmatpuupbl cuctembl A=detA v caenatb BbIBOJ, O CY-
LLLeCTBOBaHUN PeLLEeHNS.
3)  PewwmTb cuCTEMY [ABYMS ClOCO6aMK:
a) B MaTpUYHOI thopme: X = A B;
6) C MCNonb3oBaHWEM PYHKLMWN PELLEHUSI CUCTEM JIMHEMHBIX anrebpanye-
CKMX ypaBHeHwui Isolve (A,B).
4) BbINONHUTL NPOBEPKY NPaBUILHOCTU PeLleHus.

Tabnuua 5
BapuaHT Cucrtema
1 (0,005(1 +0004% +01563 =0057

—0,090¢ —003% +0006%3 —0,09&, =-0,09¢
2

01504 +0033% +0050x3 +0x4 =0183
2853 +0106 —03003 +0025, =-0041

2 0,010%, +0,008x, + 0,200x; + 0,050, = 0.186
—0,080x; +0,013%3 —0,050x, = —0,126
0,250%; +0,067x, +0,067 X3 +0,069%, = 0,646
0,057%, + 0150x, —0,267X; +0,050x, = 0,0086
3 0,015x; +0,012x, +0,250x3 + 0,100, = 0,388
—0,070% —0,033x, +0,020x3 —0,075x, = —0,084
0,350% +0,100X, + 0,075 x5 +0,110x, = 1,357
0,0086% +0,200x, —0,233X3 +0,075x, = 0,149
4 0,020%; +0,016X, +0,300x5 +0,150x, = 0,662
— 0,060 + 0,067, +0,027%3 —0,100x, = 0,029
0,450%; +0,133X, +0,080 X3 +0,139x, = 2,312
0,011, + 0,250, —0,200x; +0,100x, = 0,379

MpogomkeHne Tabn.5
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BapunaHT Cucrema

5 0,025%; +0,020x%, +0,350x3 +0,200x, = 1,008
—0,050%; +0,100x, +0,033%x3 +0,125%x, = 0,212
0,550%; +0,167x, +0,083 x3 +0,161x, = 3,507

0,014x; +0,300x, —0,167x3 +0,125x4 =0,700

6 0,030%; +0,024x, +0,400x3 +0,250x, =1,427

—0,040% +0,133X, +0,040%5 +0,150x, = 0,465
0,650%; + 0,200, +0,086 X5 +0,179x, = 4,940

0,017x; + 0,350%, —0133x; +0150x, =1111

7 0,035x; +0,028x%, +0,450x3 +0,300x, =1,918
—0,030%; +0,167x, +0,047%3 +0,175%x, = 0,788
0,750x%; +0,233%, + 0,088 x3 +0,195x, = 6,611

0,020%; + 0,400, —0,100x; +0,175x, =1,613

8 0,040%, +0,032X, +0,500x5 +0,350x, = 2,481

—0,020% +0,200, +0,053x5 + 0,200, =1,182
0,850, +0,267%, + 0,089 X3 +0,208x, = 8,520

0,023%; + 0,450X, —0,067x3 +0,200x, = 2,205

9 0,045x; +0,036X, +0,550X3 +0,400x, = 3,117

—0,010%; + 0,233, +0,060X3 +0,225x, =1,646
0,950%; + 0,300, +0,090 X3 + 0,220, =10,664

0,026x; + 0,500x, —0,033x3 +0,225x, = 2,888

10 0,050%; +0,040x, +0,600%5 + 0,450, = 3,825
0,267X, +0,067X3 + 0,250, = 2,181

1,050x, +0,333%, +0,091 X3 +0,230x, =13,045
0,029%; + 0,550x, +0,250x, = 3,661

11 0,055%1 +0,044X +0,065x3 +0,500x4 = 4,605
0,010% +0,300x; +0,073x3 +0,275x4 = 2,785
| 1150% +0,367xy +0,092 X3 +0,240x4 = 15,662
0,031 + 0,600xy +0,033x3 + 0,750y = 4,524

MpogomkeHne Tabn.5
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BapuaHT

Cuctema

12

0,060% +0,048x, +0,700x3 + 0,550%4 = 5,458
0,020% +0,333%y +0,080x3 + 0,300%4 = 3,460
1,250xq + 0,400 + 0,092 X3 +0,248x, =18,515
0,034%q + 0,650y +0,067x3 +0,300%4 = 5,478

13

0,065xq +0,052x7 +0,750x3 +0,600x4 = 6,383
0,030% +0,367xy +0,087x3 +0,325x, = 4,205
1,350% +0,433xy + 0,093 X3 + 0,256, = 21,603

0,037x1 + 0,700y +0,100x3 +0,325%4 = 6,522

14

0,070% +0,056Xy +0,800x3 + 0,650%4 = 7,380
0,040% +0,400x; +0,093x3 + 0,350x4 = 5,021
1,450x1 + 0,467y + 0,093 X3 +0,264x4 = 24,926
0,040% + 0,750y +0,133x3 +0,350x4 = 7,657

15

0,075x +0,060x, +0,850x3 + 0,700%, = 8,450
0,050% +0,433xy +0,100x3 +0,375x4 = 5,906
1550 + 0,500y + 0,094 X3 +0,248x, = 28,484
0,043%( +0,800X; +0,167x3 +0,375x4 = 8,882

16

0,080% +0,064x, +0,900x3 +0,750%, = 9,592
0,060%) +0,467xy +0,107x3 +0,400x4 = 6,862
1,650x +0,533xy + 0,094 X3 +0,277x4 = 32,278
0,046%) + 0,850xy +0,200x3 +0,400x4 =10,198

17

0,085% +0,068x +0,950x3 +0,800x4 = 10,806
0,070% +0,500% +0,113x3 + 0,425, = 7,888
1,750% + 0,567y +0,094 X3 +0,283x4 = 36,306
0,049 +0,900% +0,233x3 +0,425x4 =11,604

18

0,090% + 0,072y +1,000x3 + 0,850%4 =12,093
0,080% +0,533%y +0,120x3 + 0,450, = 8,985
1,850% +0,600x +0,095 X3 +0,289x4 = 40,569

0,051xq + 0,950x» +0,267x3 +0,450x4 =13,101

MpogomkeHme Tabn.5
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BapunaHT Cucrema
19 0,095% +0,076x> +1,050x3 + 0,900x4 =13,452

0,090% +0,567xy +0,127x3 +0,475x4 =10,152
1,950% +0,633xy + 0,095 X3 +0,294x, = 45,067
0,054%q + 1,000y +0,300x3 +0,475x4 = 14,688
20 0,100%; +0,080xy +1,100x3 + 0,950, = 14,883
0,100xq +0,600x7 +0,133x3 +0,500x4 =11,389
2,050% + 0,667y + 0,095 X3 + 0,300, = 49,799
0,057% + 1,050y +0,333x3 +0,500%4 = 16,365

JNabopartopHasn pabota Ne4
BbIHNCNEHME MPOM3BOAHLIX N MHTEIMPATIOB

3afaHue:

1) Haiitu 3Ha4eHve nepBoi Npon3BogHOM GyHKuUmK f(X) (Tabn.6) B TOUKe X.

2) HaiiTn aHannTnyeckoe BbipaXKeHUe (eC/iM 3TO BO3MOXHO) A/19 MPOU3BOLHOM
nopsifKka n aTon yHKLUN.

3) Haintn onpegenénHblin nHTerpan yHkuum f(x) Ha oTpeske [a,b] (Tabn.7).

4) Halitn HeonpeaenéHHbIA NHTerpan (eCm 3T0 BO3MOXHO) 3TOM PYHKLNN.

Tabnmua 6
No f(X)= X= n= No f(X)= X= n=
1 e_x2 2 3 9 X 2 4
x? -1
2 Sin2x 5 2 10 x @ 1 3
3 @3x 8 4 11 Ln3x 3 4
4 Jx 4 2 12 V2x+3 |4 3
5 X2 7 6 13 2X+3 5 3
x—1 4x+7
6 x’sin2x | 3 2 14 sin® x 6 3
7 x*cos5x |1 3 15 cos” X 7 3
8 x-1 9 4 16 cos’ x 8 3
X+1
Tabnuua 7
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No f(x) a b No f(x) a b
1 X+1 1 6 14 | Jirsn2x |0 4
Jx
2 (X" +1)x° 2 5 15 (2x-3)" 2 6
3 X2 2 5 16 1 1 3
1-%° 2-5x
4 tg°x -1 1 17 1 -1 1
2+3%
5 2X+3 0 4 18 1 2 3
3X+2 3x* -2
6 J1-sin2x 4 6 19 1 1,5 2,7
in?(2 3
sin“(2x+ 4)
7 (3-x%)° 2 3 20 1 1 3
1+ cosx
8 1y 1 5 21 1 1 3
¢ Xz) K 1+sinx
9 A/ X4 + X74 +2 2 3 22 1 2 4
X | 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% XX +1
12 W14+ X2 +*'1—X2 '3 '1 25 1 2 3
J1-x XX -1
13 (2% +3%)? 1 2 26 tgx -1 1
JlabopatopHasn pabota Ne 5
HAXOXAEHVNE SKCTPEMYMOB ®YHKUI
3afaHue:

1) Haiiti aKCTpemMyMbl 1 3HaYeHUs (OYHKLMM B TOUKax aKCTpeMyMa. MpoBepuThb
3HaYeHVe NMPON3BOLHOM B TOUKAX 3KCTpeMyMa. MoCTpoUTb Ha OLHOM PUCYHKE rpatnKu
(hYHKLUMM 1 eé NPON3BOAHON Ha OTPe3Ke, CoAep KaLLeM 3KCTpeMyMbl (Tab:.8).

2) Ona (yHKLMK, nMetoLel 6eCKOHeYHOe KOMIMYECTBO 3KCTPEMYMOB, HANTU NX
Ha 3aflaHHbIX OTpe3kax. Vicnonb3osatb Npu aToM Pelwarowimin 610k (tabn.9). Moctpo-
UTb rpaduK.

Tabnmua 8
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BapuanT | ®yHKUMs BapuanT | ®yHKUMS
' 3%/ (x+4)2-2x-8 | R/ (x-Dx
: 1—3 x2 —2X . 6:\)’/6?
(X+2) 2.8
’ 123(x+2)2 —8x-16 | 2x—2-3Y (x-1)°
) 123/6(x—2)* 14 2+3/8x(x+2)
X248
° 8x—16-123/(x+4)2 | R/6(x—4)2
X% —Ax+12
° 123/6(x—1)> 16 B/(x=2)? —2x+4
(x+D)°*+8
! R/(x+1)2 —6x—6 | ~ R6(x+1)’
(x+3)%+8
0 1-3/(x-2)% -1 18 3(x+2)? -1
o 3/(x+4)x 19 3/(x+4)(x—4)
10 63/6(x—3)? 20 R/6(x—5)
(x=1)+8 (x=3)*+8
Tabnmua 9
No | ®dyHkuus OTpesok | Ne | dyHKuMs OTpe3ok
U aoe2)2@—x-1 |9 |, 4 [1.2]
(x+2)?
2, ):12 LA 12 {3 (3 [-1,6]

MpogomkeHne Tabn.9
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No | PyHKUMA OT1pe3oK | No PYHKUNA OTpes3oK
3 12,16 46 A (G e I
X X% —2X+2
2y (331 |14 I x-ax+2+55 |7
x> —2X+5
5 | 2J/x-x-05 AT 115 11 _3(x-2)2(5-x) |
© l143fx-p2(x-7) | |10 | 4x [-4.2]
X% +4
7 X—4\/;+3 [1,9] 17 8+8_X2 [-4,-1]
X 2
X% +1
9 —2+3{/2(X+1)2(5—X) [-3,3] 19 2X(2X+3) [-2,1]
X* +4x+5
10 2x2+1of—59 [24] |20 2(x2+3) - [-5,-2.8]
X X° +2X+5

JlabopatopHas pabota Ne6

3afaHue:

NHTEPMNONAUNA ®YHKUNWN CTEMNEHHBIMI BbIPAXXEHUAMN

1) BbINONHWUTb IMHENHYIO U KYBUYECKYI0 UHTEPNONALMIO N0 Tabimuam AaHHbIX
(tabn.10). MocTponTb rpagnkn. HaHeCTN Ha HUX 38[aHHbIE TOYKMN.
2) Paznoxutb pyHKkuuto f(x) (tabn.11) B psig Telnopa nopsaka n B OKPECTHO-
CTAX TOYKW X,. [locTponTtb rpadmk. HaHecTu 3agaHHble TOUKU. CpaBHUTL PasnyHble
BUAbI MPUGNVKEHNA (DYHKLNN.

Tabnumuya 10
KoopauHaTtbl ToYeK
X 0.8 0.9 1 1.5 2
Y |25 2.222 2 1.333 1

MpogomkeHune Ta6s.10
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No KoopauHaTtbl ToYeK
2 X 10.8 0.9 1 1.5 2

Y |-0.223 -0.105 0 0.405 0.693
3 X 10.8 0.9 1 1.5 2

Y ]0.928 0.965 1 1.145 1.26
4 X |1 1.5 2 2.5 3

Y |0.707 0.924 1 0.924 0.707
5 X |4 4.5 5) 5.5 6

Y |2 1.2 0.833 0.629 0.5
6 X |1 1.5 2 2.5 3

Y [0.25 0.333 0.4 0.455 0.5
7 X 10.8 0.9 1 1.5 2

Y |0.527 0.445 0.368 0.105 0.018
8 X 10.8 0.9 1 1.5 2

Y |1.17 1.216 1.26 1.442 1.587
9 X 10.8 0.9 2 2.5 3

Y |3.75 3.333 3 2 1.5
10 X 10.8 0.9 1 1.5 2

Y |0.247 0.482 0.693 1.504 2.079
11 X |1 1.5 2 2.5 3

Y ]0.368 0.223 0.135 0.082 0.05
12 X 10.8 0.9 1 1.5 2

Y |-0.14 -0.07 0 0.27 0.462
13 X 1.2 1.5 2 2.2 2.3

Y |0.667 1 2 2.75 3.286
14 X |0 0.5 1 1.5 2

Y |1 1.125 2 4.375 9

MpogomkeHune Ta6.10

18




No KoopauHaTtbl ToYeK
15 X |1 1.5 2 2.5 3
Y |0.707 0.583 1 0.383 0.77
16 X 105 0.7 0.8 1.3 1.8
Y |-3 -2.44 -2.2 -1.076 0.053
17 X |0 0.5 1 1.5 2
Y |-0.736 -0.963 -1 -1.047 -1.437
18 X 112 1.7 2 2.5 3
Y |-4.64 -4.017 -4 -3.953 -3.693
19 X 10.1 0.5 1 1.5 2
Y |-2.262 -1.097 -1 -0.881 -0.266
20 X |0 0.5 1 1.5 2
Y [0.708 0.98 1 0.98 0.708
21 X |0 0.5 1 1.5 2
Y |-0.736 -1.463 -3 -5.547 -9.437
22 X [-0.9 -0.5 0 1 1.5
Y |-0.995 0.864 1 1.386 2.083
23 X 105 1 2 3 3.5
Y |-1.255 -0.292 0 -0.292 -1.255
24 X |-3 -2.5 -2 -1.5 -1
Y 14987 |11.228 |7.963 5.19 2.9
Tabnmua 11
No | dyHKuma f(X) | X, | n | Ne | dyHKumsa f(x) Xo | N
112 13 |13 X 2 |3
X 3—X
2 | Inx 4 114 | w341 1 |4
3 |3 3 |15 2 |3
Ux cost

MpogomkeHne Tabn.11
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No | dyHKUMa f(X) [ X, [ n | Ne | dyHKums f(x) Xo | N
4 | . 2 |4 |16 _ 4
sin”- x (x—z)smx z

4 X 4
5 X 53 [17 | y2_pex1 1[5
X% —5x+6
6| X 214 118 | x2—4x—(x-2)In(x-1) |2 |4
3+X
7| e 113 19| x2—2x—(x-1)Inx 114
8 |3 2% 1 (4 20 SinZ(x_l)_X2+2X 1 5
9 [ 3 2 [3 [21] _y2_2ex1 1[5
X
101 In(2x?) 114 122 | x2-2x+1+2In(x+1) |0 |4
11} gx 2|13 123 |sin?(x—2)—x2+4x—4 |2
120 cos?(x-1) - x?|1 |4 |24 | x2—2Xx—2e%2 2 15

JlabopaTtopHas pa6ota No7

HNCNEHHOE PELLUEHNE OBbIKHOBEHHbIX AN®PEPEHLMATIBHbBIX
YPABHEHNWU

3afaHue:

[nsa 3agaHHbIX B Tabn.12 anddepeHumanbHbIX YPaBHEHUIA HAUTU PeLLeHns Ha
0Tpe3Ke [X,,Xx] CHayana ¢ npasBol YacTbio Buga fl, 3aTem ¢ npaBoi yacTbio Buga f2.

[MoCTPOUTL rpafuKN peLLIEHNIA.

Tabnuua 12
Ne | JleBble Yactu MpaBble YacTu HadanbHble | IHTepBan
yC/10BUS
fl f2 y©O) | YO) | Xn | X
L] y+ay 0 |1-x?sinx [+ |0 |1 |6

MpogomkeHne Tabn.12
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Ne | JleBble Yactu MpaBble YacTu HadanbHble | IHTepBan
YCNOBUS

f1 f2 v | Y(0) | % | x«
2 | y+6y+8y |0 |6x2+3cosx |1 [0 |1 3
3 V' Z (1-2x)ex 0 1 0 3
4 | y'+3y 0 | eXcos2x S e A B
5 y”+9y 0 5(X+ 2)2 0 3 0 5
6 | y'-3y+2y |0 (3x+ 7)92x 0 -3 0 2
7 y'+4y 0 | x24+x—1 3 0 3 10
8 | y'+9y 0 | cosdx+1 -3 |0 -3 |3
9 | y+3y+2y [0 | (2x+5)e2 2 |0 2 |2
10| y"—6y+8y |0 | 4x?sinx 2 |0 2 )t
1] y—y 0 [(16-2x)e* [0 |2 3 |6
12 y”_|_4y 0 |5x2—-1 0 -2 0 9
13[ y'—9y'+18y [0 [ 4(1—x)e* 0 |4 |5
141 y'+dy 0 | x—=x?+2cosx |4 |0 4 4
15 y”-|-6y 0 | @*+*2c0osX 0 4 0 5
16| y'412y 0 | 3x2+2X 1 0 1 6
17 y”_3y’+2y 0 (12—16x)e>< -1 |0 2 3
18] y+y 13 +2dx+1 |0 |t |9 |°
19 y”-|-5y 0 (20X+l4)€2x 0 -1 0 1
20| y'+16Yy 0 | XCOSX+2 0 |3 0 |6
21 y”+y 0 | 1+cos3x 0 -3 0 7
22[ y'-3y’ 0 | (20x+14)e2x [3 |0 0 |1
23 y”—6y’+8y 0 [12x2—6X -3 |0 05 |15
24| y'-3y'+2y |0 | 49—24x? 2 0 3 4
25 y”+y 0 | 3x2+x—4 -2 |0 2 7

3agaHnsa K KOHTPO/IbHOM paboTe
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3afaHns K KOHTPO/IbHOM paboTe Mo AucumnivHe «H(popMaThKa» Ana CTyAeH-

TOB Irpynn NMHXXeEHEPHOIro HarnpaB/ieEHNA O6y‘-IEHI/IFI 3a04HOro (hakyNbTeTa BbINOMHAKT-

csl MO CNeayoLLMM TPeboBaHUSM.

Tpe6oBaHMs K 0DOPMIEHNIO KOHT PO/IbHON PaboTbl:

1 KoHTponbHas paboTa BbIMO/HAETCS MO 3a4aHKsIM K 1abopaTopHbIM paboTam
1-7 faHHbIX METOANYECKMX YKa3aHWi1 NO BapuaHTaM Ha cTp.3.
2  KoHTponbHas paboTa BbINOMHAETCA Ha NCTax opmata A4, XECTKO CKpen-

NEHHbIX MeXAay Co60iA.

3 3ajaHus nevartaroTcA cpefcrteaMu TekctoBoro pegakropa Word for Win-
dows nnéo B MathCAD.

4 KomMeHTapuu K BbIMOSIHEHHOW paboTe MOryT ObITb HareyaTaHbl 60 Ha-
MycaHbl OT PYKW.

5 Tlpv NOBTOPHOI cfiaye KOHTPO/IbHON paboTbl HA MPOBEPKY HA UCMpPaB/IEH-
HbIX IMCTaxX [O/MKHO ObITb HanMcaHo «lcnpaeneHuns». MNMepBoHaYaIbHbIA BapUaHT KOH-
TPONbHOM paboThl 1 PELieH3UN Ha Hee [O/MKHbI MpunaraTbCes.

NNTEPATYPA

MathCad 2000. ®unHaHCOBble, NHXXEHEepPHble N HaydHble pacyeTbl B cpege Win-
dows. — M3paHue 2-e, ctepeotunHoe. — M.: WHGopM.-n34. gom «d@unmHb», 1997. —
712c.

COAEP>XAHVE
Bbibop BapuaHTa 4
JNabopaTopHas paboTta Nel 7
NabopaTopHas pa6oTta Ne2 8
NabopaTopHas pa6oTta Ne3 11
NabopaTopHas pa6oTta Ne4 14
NabopaTopHas pa6oTta Ne5 15
NabopaTopHas pa6oTta Ne6 17
NabopaTopHas pa6oTta Ne7 20
3afaHuns K KOHTPO/bHO paboTe 22
uTepatypa 22

22



SAJAHNA K NTABOPATOPHBIM N KOHTPO/IbHBIM PABOTAM
Mo ANCUMMNNHE «NH®OPMATUKAY,

UMCNEHHLIE METO/bI PELLUEHA MPUKNALHBIX 3ALAU.

[ONA CTYAEHTOB MHXEHEPHOIO HAMPAB/IEHNSA
JHEBHOW 1 3A0YHO ®OPM OBYYEHWA

CocTtaButenu: Mopgmuna BnagnmnpoBHa Bacunbesa,
HwnHa AHapeeBHa Con0BbEeBa.

PepakTop EneHa AnekcaHapoBHa [lyayeHKo
Moan. B neyatb dopmar 60x84/16
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