Лабораторная работа №2 
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B. [Tocie0BaTebHBIMHU BHIYHCICHHAMH yTOUHSAEM PEIICHHE CHCTEMBI JIH-
HeHHBIX ypaBHeHui (puc. 2). C sroif nensto Gopmupyem Tadnuiy urepanuii. B
0,6750
Ka4yecTBE Ha4aJIbHOTO IPHOIIKEHNs BbIOHpaeM croiuber D: X0 =| - 0,2435
1,0156
B cronben; C16:C18 BBoaum dopmyity Ui GOPMHPOBAHHUS TIEPBOIO IIPH-
OuMKeHUsl 10 MeTOjy MTepauuii coryacHo BeipaxenusM (1.4). Hanpuwmep, s
sueiiki C16 BBoMM Bhipakenue $G$9+$C$9*B17+$D$9*B18. Ananornuno juis
sueek C17 u C18. 3uak $ o3uauaer, YTO MpH KONMMPOBAHUK (OPMYIIbI sTueika He
Oyner MeHsThes. B sueiiky C19 BBoamM BbIpakenue coriacHo opmyie (1.6), To
€CTh HAXOJAHM MAKCHMYM MEK/1Y MOJYJIAMH PasHOCTH HAYAJIBHOIO M MEPBOro

npuGmmkennii: =MAKC(ABS(C16-B16); ABS(C17-B17); ABS(C18-B18)).

Y05 OOME.. pigr G| Gpaweawe & woo 5 cum et
6 M e =5659+45059*B17+$D$9°B18

A 8 [ ¢ | o | e | F | 6 | H sk v m [

1 METOA NPOCTOM UTEPALMK

2 TouHOCTh &= 0001
3 A

4 56 43 26| 73|

5 A= 32 15 38 B= 28

6 08 13 64 65|

7

8 X=06D

9 0 06083 0] 0,675|
10 - 02783 0 030 D= 02435|
1 0125 02031 0| 1,0156|

n

B [lcll= 0,7083 < 1

1% ‘Tabnuuya urepauii

Homep 0 1 2 3 4 5 6 7 8 9 10 1n
15 wrepaunn

06750 [ 06284 | 09503 [ 09595 [ 10382 | 1,0504 | 10702 | 10757 | 10810 | 10830 | 10845 | 1,0851

17 BextopX | -02435 | 02799 [ 02785 | 04013 | 04170 | 04475 | 04552 | 04633 | 04662 | 04684 | 04694 | 04700
18 1,0156 | 10505 | 11510 | 11910 | 1270 | 12301 | 12378 | 1,418 | 12442 | 1,454 | 12461 | 1,465
198 05234 | 03219 | 01228 | 00787 [ 00305 | 00199 | 00081 [ 00053 | 00022 | 00015 [ 00007

Puc.2. YTouHeHHe pemeHHs METOI0M MPOCTOH HTepalun
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TIpoepsiem ycroBue A<eg. Ecnu OHO He BBIONHACTCSA, TO KOIMHPYEM
cron6usr C16:C19 B cronbupr D16:D19, To ecTh BhIYUCIsEM BTOPOE NPHOIHIKE-
HHE U OISTH CPaBHMBAeM 3HaueHue sueiiku D19 ¢ 3aganHol TouHOCTHIO & . TIpo-
JIOJKAeM BBIYHCIEHHS JI0 TeX TOp, Moka He OyJeT AOCTHIHYTa 3aJaHHas TOu-
HOCTh. B 1aHHOM mpuMepe, Kak 3T0 BHIHO W3 PHC. 2, IS IOCTHKCHHUSA 3aaHHOH

1,085
TouHOCTH HeoOXoammo 11 nrepaunii. Toraa otBer: X~ =| 0,470 |+0,001.
1,247

3.2. Ucnonk3ys MS Excel, Haliiem pelieHue CHCTEMbI METOIOM 3eiens.

A. PacrioniaraeM Ha HOBOM paboyeM JIHCTe HCXOHbIE JAHHbIE.

b. Tlocne0BaTebHBIMH BBIMHCIICHHAMH YTOUHSEM PELIEHHE CHCTEMBI JIH-
HEHHBIX ypaBHeHMit MeTozoM 3eiinens (puc. 3). B sueiiky C16 BBomMM BhIpake-
HHe, aHAJIOTHYHOE I MeTo/a npocToii urepauun. B sueiiku C17 u C18 BBoguM
BbIpaskeHHs cornacHo (opmyne (1.5). Hampumep, ast sueiiku C17 nomydaem:

=$G$10+$B$10*C16+$D$10*B18.

a7 A fe| =5G510+5B$10*C16+$D$10*B18
A 8 [ ¢ | o 3 F G H | J K
1 METOA 3EARENA
2 TOUHOCTS &= 0,001
3 AX=B
4 56 43 2,6 7,3
5 A= 32 115 3,8 B= 28]
3 08 13 6,4 65
7
8 X=Cx:D
9 0 06083 [ 0675
10 C= 0,2783 0 0,3304| D= -0,2435|
1 0125 02031 0| 1,0156|
12
13
14
Howep 0 1 2 3 4 H 6 7 8
15 vrepaunm
16 BextopX | 06750 | 0,628439] 0,952222] 1,040489] 1,071091] 1,081098] 1,084414 1,08551| 1,085872|
] -0,2435 [ 0,266949] 0,400926| 0,447853] 0,463164] 0,46824] 0,469917| 0,470471[ 0,470655|
18 1,0156 | 1,148372| 1,216056| 1,23662| 1,243555| 1,245837| 1,246592| 1,246841| 1,246924
19 A 05104 | 03238 | 0,0883 | 0,0306 | 0,0100 | 0,0033 | 00011 | 0,0004

20
21

Puc.3. YTouHeHue KOpHsS MeTo10M 3eiijiens
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B sueiiky C19 BBoaMM Bhipakenue cornacho dpopmyse (1.6). lanee, kak u B
METo/Ie TPOCTO HTEepaLuH, NPOBEPAEM YCIOBUE A< e&. [lIA NOCTHIKEHHs 3a/1aH-

HOIl TOYHOCTH HEOOXO0UMO 8 HTepaLii.

4.1. TIpoepum HaiinenHoe peurenue, ucronbsys MS Excel. Boraucmim
Marpuily, obpatHyro Matpune A (puc.4). Jlns atoro B sueiiky C8 BBoaum popmy-
ny: =MOBP(B4:D6). 3arem, Bbizenns obuacts B8:D10, HeoOXoaMMO HaxkaTh
knasuury F2 u nocse sroro kombunanmio kiasum Ctri+Shift+Enter. Bekrtop pe-
meHnst X , BeraucisieM no popmyie X = 47" B. Jlns atoro B sueiicy G8 BBOIUM
dopmyrny: =MYMHOK(B8:D10;G4:G6). [i1s nonydenus Bektopa X HeoOXo-

JIMMO BBIMIOJIHUTE T€ 3K€ JICHCTBHSA, 4TO M JUIS NOJNy4eHHs 00PaTHOM MaTPHIIbL.

Sydep obue.. s Wt 3| Bupasumsane 5| dncno
B8 - fe {(=MOBP(B4:D6)}
A | B | ¢ D E F G H

1 NPOBEPKA PELIEHMA

2

3 Ax=B

4 32 115 3,8] 238

5 A= 08 13 64 B= 65|

6 24 72 E¥) 4,5,

Z |

8 01400] 00426  0,2158] 1,086,

° -0,0453 0,0739 x= 0471

0,0083 0,0420] 1,247,

Puc.4. TIposepka peleHus: MeTo10M 00PaTHOH MATPHIIBI

TakuM 06pa3zoM, MOTYUHIIN PEIICHHE HCXOIHOI CHCTEMBI.

4.2. Bocnonb3yemcest cpeacrBamu MathCad. J{iist peluenust cucreM JIHHEH-

HBIX ¥ HEJTHHEIHBIX yPaBHEHHsS MOJKHO BOCIIOIBb30BaThCsA Onokom Given  Find

(puc. 5).
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Wl aiin Opaska Bua Boraska Oopwar MHCTpyMeHTH
CimonsHsie onepaunn Oxto Cnipaska [-1=]x]
B0 " mO=|

~[ai v ~|®

x= [% <€ 31 af ® | (Mot se6-yzen
PeleHne CHCTEM NMHENHBLIX YPaBHEHWI
x =067 -0.88 -0.18

Given
32x-115y+382=28

08x+13y—64z=—65

24x+72y-122=45

1.086
Find(x,y,2) = | 0471
1247

<
Haxwvre F1 47 cnpaski.

Puc.5. Pelenne cucteM IMHEHHBIX ypaBHeHuid B MathCad

Heo0X01MMO TOIBKO IPEIBAPUTENHLHO 33/aTh MPOM3BOIBHOE HAYAIbHOE
npubmmwkenne pemenns. Kpome Toro, npu 3anmucH ypaBHeHuiH cHCTeMbl B 610K
Given...Find, neobxomumo cHadana Habupats Ctrl+ “=", a 3aTeM BBOIUTB JIEBbIC
M TpaBble 4acTH ypaBHeHHMil. Takoke B 5TOM GIIOKE HEJb3s MONB30BATHCS HHICKC-
HBIMH I1DEMEHHBIMH.

5. Takum 00pa30M, CHCTEMY TPEX JIMHEHHBIX YPABHEHHIA C TPEMs HEH3BECT-
HBIMH TIPUBEJTH K HTEPAITIOHHOMY BHTY, OTY4HIH €€ PElICHHE AByMS HTEpaly-
OHHBIMH MeTOJIaMH (METOIOM MPOCTOH HTepanuy 3a |1 urepanmii 1 MeToOM
Seiinens 3a 8 urepanmii) ¢ TOYHOCTHIO & = 0,001, IPOBEPUIIN PEIICHHE METOIOM
00paTHOI MaTPHIBI U C HCHONb30BaHKeM Onoka Given...Find nakera MathCad.

1,085
Orser: X =| 0,470 [£0,001.
1,247
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15x,+2,3x, = 3,7x; =45,
2,8x; +34x, +5,8x; =-32,
1,2x; +7,3x, —23x; =56.
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1.2. 11pumep BBINOJIHEHHUS J1a00PAaTOPHOH PA0OTHI

3ananne. Jlana cucTeMa TpeX JIMHEIHBIX YPABHEHHI C TPEMsi C HEH3BECT-
HbIMH:
3,2x, —11,5x, +38x; =28, (I)
0,8x; +1,3x, —6,4x; =—6,5, (II)
2,4x, +7.2x, —12x, =4,5. (III)
Tpebyercs:
1. C momomipio 57IeMEHTapHBIX MPe0Opa30BaHuil IPUBECTH CHCTEMY K HTE-
PALOHHOMY BHJLY.
2. TIpocunTaTh JBa IIara BPy4HYIO:
2.1) MeTo0M MPOCTOit HTepaluu;
2.2) metonom eiinens.
3. HaiiTH pemieHne CHCTEMBI ¢ TOYHOCTBIO & = 0,001, nemons3yst MS Excel:
3.1) MeTOZI0M IIPOCTOIi HTEpaLuH;
3.2) merozom 3eiigens.
4. TIpoeputh HaiieHHoe penrenne, nenonssys MS Excel n Mathcad (nmm

Maxima).
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5. CnenaTh BBIBOZIBI O MPHMEHAEMBIX METOAX.

Pemenne. 1. IIpeoGpasyem cucteMy TakuM 06pa3oM, 4TOOBI MOLYIIH 3Jie-
MEHTOB IJIAaBHOH JidaroHajim 6le'IM GOJ'IbLLIC CYMMBI MO[_’lyJ'lel:l OCTAJIbHBIX 3JICMEH-
TOB B IAHHOM CTpOKe.
5,6x, —4.3x, +2,6x; =73, (I+1I)
3,2x, —11,5x, +3,8x; =28, (/)
0,8x, +1,3x, —6,4x; =—6,5. (1)

ITepByto cTpOKy yMHOMkKAEM Ha 2:

11,2x, —8,6x, +5,2x; =14,6,

3,2x, —115x, +3,8x; =28,

0,8x; +1,3x, —6,4x; =—6,5.

Cxu1ajibiBaeM TEPBYIO H TPETHIO CTPOKH U PE3yNbTaT 3aMHCHIBAEM B IIEPBYIO
CTPOKY:
12,0x, = 7,3x, —1,2x; =81,
3,.2x, —11,5x, +3,8x; = 2.8,
0,8x, +1,3x, — 6,4x; =—6,5.

Teneps 3anuiemM CHCTEMY B UTEPALIMOHHOM BuJjie. V3 niepBoro ypaBHeHus

BBIP@XKACM X, , H3 BTOPOTO — X, H U3 TPETHEro — x,. ITomyuaem:

X, = 0,6750+0,6083x, +0,100x;,
X, =—0,2435+0,2783x, +0,3304x,,
X, = 1,0156+0,1250x, +0,203 1x,.

2.1. IIpocunTaem 1Ba mara BPy4HYIO METOOM IPOCTON HTEPAIHH.
B KkadecTBe HAYAIBHOTO NPHOTIKCHHS BEIOHPACM BEKTOP:

0,6750
X =| -0,2435 |. Torna cienyiomee npuusere:
1,0156
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* = 0,6750+0,6083x”) +0,100x",
x) =-0,243+0,2783x(*) +0,3304x("),
*) = 1,0156+0,1250x(*) +0,2031x").

x = 0,675 +0,6083- (— 0,2435)+ 0,1 -1,0156 = 0,6284,
xl) = 20,2435+ 0,2783-0,6750 + 0,3304-1,0156 = 0,2751,
x{) =1,0156+0,125-0,6750 +0,2031- (~ 0,2435) = 1,0505.
HpoBepuM OMITMPHYECKOE YyCIIOBHE OKOHYAHUsA UTEPAllHOHHOIO IIpoLecca:

0,6750 - 0,6284{; —0,2435-0,2751; 1,0156 — 1,0505‘}: 0,5186> ¢

max {

Bropoe npubikeHne:
x?) =0,675+0,6083-0,2751+0,1-1,0505 = 0,9474,
x?) =-0,2435 +0,2783-0,6284+0,3304-1,0505 = 0,2785,
*?) =1,0156 +0,125-0,6284 +0,2031-0,2751 = 1,1500.

Iposepum SMIUPHYECKOE YCIOBHE OKOHYAHUS MTEPALIMOHHOTO TpoLiecca:

max{[0,6284 - 0,9474;(0,2751 - 0,278} [1,1500 ~ 10503} = 0,319 > .

2.2. IlpocunTaeM /Ba 1mara Bpy4Hyio MeTojoM 3eiiens.
B KauecTBe HaYaILHOrO NPHOITIKEHHS BHIOHPAaEM BEKTOP:

0,6750

X0 =[-0,2435 .

1,0156

Torpa cieayroiee npuoImKeHHe:

xV = 0,6750+0,6083x") +0,100x("),
x) = -0,243+0,2783x) +0,3304x"),
*) = 1,056 +0,1250x" +0,2031x).

x() = 0,675+0,6083 - (~0,2435)+0,1-1,0156 = 0,6284,
xl) = -0,2435+0,2783-0,6284 +0,3304-1,0156 = 0,2669,
x) =1,0156+0,125-0,6284+0,2031-0,2699 = 1,1490.
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TIpoBeprM YMIUPHYECKOE YCIOBHE OKOHYAHHs HTEPAIHOHHOTO Mpolecca:

max{[0,6750 - 0,6284]; |- 0,2435 - 0,2669]; L0156 ~ 1,1490]} = 0,5104 > &

Bropoe npubmikenne:
x?) = 0,675 +0,6083-0,2669+0,1-1,149 = 0,9523,
x) = 0,2435+0,2783-0,9523 +0,3304-1,149 = 0,4017,
x =1,0156+0,125-0,9523+0,2031-0,4017 = 1,2162.

TIpoBeprM SMIUPHYECKOE YCIOBHE OKOHYAHHS HTEPALHOHHOTO MpoIlecca:

max {0,6284—0,9523; 0.2699 - 0,4017] 11490~ 12162} = 03239 > &

3.1. Ucnons3yst MS Excel, HaiijeM pelieHne CHCTEMbI METOIOM IPOCTOM
HTEPALMH.
A. Pacrionaraem Ha paboyeM JHCTe HCXOIHbIE IaHHbIe (PHC. 1) M BBIMHMCITA-

eM HopMmy MaTpHiis C.
BYQEp QOME... 1% wpngr ‘. sHpaEHEaHHE ) e w

B13 M - Je =MAKC(ABS(C9)+ABS(D9); ABS(B10)+ABS(D10); ABS(B11)+ABS(C11))

A 8 ¢ [ o[ e [ F 1 6 [ w [

1 METO/ MPOCTOM UTEPALIMM

2 TOYHOCTb €= 0,001

3 AXB

4 56 43 25 73
5 A= 32 115 38 B= 28
6 08 13 64 65
7

8 X=CX+D

9 0 06083 01 0675
10 C= 0,2783 0 03304 D= -0,2435
1) 0125 02031 0] 1,0156
12

EEIEIE 0,7083]< 1

Puc.1. McxoaHble JaHHBIE 11 METO/IA IPOCTO# HTEpaIHH




