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PCBYJ'IBTaTBI Cla41 KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ CTYACHTOM
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Haxoxnenne oopatHoi
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Pewmenue CJIAY urepan mer.
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KounTtpoabHoe 3axanne

Pe3yabTaT TEKyLIECTO
KOHTPOJIA

Pabouas TeTpaap mpenHazHauyeHa i CTYJAEHTOB HampasieHus noxarorosku 20.03.01 HUY
MI'CY, uzywaromux kypc «MHpopmatuka». B Terpaau npuseaeHsl ¢opMbl st odhopmieHus
pe3yabTaTOB PYYHOI'O CU€Ta U JJIsl pe3yJIbTaTOB BBINNOJIHEHHs paboThl Ha DBM.
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Ilpakmuueckaa pavoma Ne 1

Pemienune cucrembl JIMHEHHBIX YpaBHeHul meToaom ['aycca
3aoanue. Pemnts 3agannyo CJIAY metongom Maycca.

Bapuanmul 3a0anus

x, +5x, + x, =S-G+K+10
4x, —x, + x4 =5S-G+4K -2
Sx, +Gx, +2(S+ G+ K)x, =2 [(S-G)- (S+G+K)+G]+ K-S

rae K - Homep dakynbsreta, G - HOMEp Tpymmbl, S - HOMEp CTyACHTa MO KypHATY

BrinosiHeHHe NPaAKTHYECKOH padoThI

Bapunaunt: S= , G= , K=

Ycnosue: icxonnas cucreMa ypaBHEHHIA:

X, X, X, =
X, X, X, =
X, X, X, =

Pyunoit cuem

Pacmmpennas matpuna




[Ipsmoit xon

1-it mar 2-1 mar

OOpatHbIi X0

Cucrema ¢ TpeyrojabHON MaTPULICH:

( Xl Xz X3 =
X, X, =
X, =

BrruucieHrue HEU3BECTHBIX

u3 3-TO ypaBHECHHUS:

13 2-TO YpaBHEHUSA:

u3 1-ro ypaBHEHHUS:

Omeem.. X, = , X, = ;X =




Texcm npozpammul onsa padomot 1

P€3yﬂbm ambl cuema

Hpaxmuvecras Damunus U. O. Jlama Tloonuce
paboma Ne 1
Pabomy evinonnun: Cmyodenm
Buinonnenue na 9BM:  |IIpenodasamens
Buoinonnenue 6 Excel.  |I[Ipenooasamens
Pyunou cuem IIpenooasamens
3awguma padomol IIpenooasamens




Ilpakmuueckasa paboma Ne 2

Boruncienue oOpaTHOM MATPUILbI U ONIPEACJIUTEIIS.

3aoanue. JIns wmatpuusl 3amanHoit CJIAY BblUMCIUTH OOpaTHYIO MaTpUlly H
OIIpeIEIUTENb.

Bapuanmul 3a0anusn

X, +5x, + x, =5S-G+K+10
4x, —x, + x4 =5-G+4K -2
Sx, +Gx, +2(S+ G+ K)x, =2 [(S-G)- (S+G+K)+G]+ K-S

rae K - Homep dakynbrera, G - HOMep IpyIIibl, S - HOMEp CTYIEHTA 0 KypHAIy.

BoinosiHeHue NMpakTH4ecKOi padoThbl 2

Bapuaunt: S= , G= , K=

Ycnoeue: vcxonnas marpuiia

Pyunou cuem

Pacmmmpennas matpuia




[Ipsimoit xon

1-i1 mar

2-11 1mar

Omnpenenurenas MaTPHIIBI : A=

Oo0parHas maTpuua
dj; dp a3
-1 ~ ~ ~
A= dy; dyp Ay
dz dzp Aag

Boruucnenue 35meMeHToB 1-ro ctonbia oOpaTHON MaTpUILIbI

agy dy; az) =
dy; ag) =
Az =

13 3-T0 YpaBHEHUSA:

13 2-TO YpaBHEHUSA:

u3 1-ro ypaBHEHHUS:

Brruucnenue 35eMeHTOB 2-T0 CTOJI011a 00paTHON MaTPHIIBI




~ ~

app Ay Az =
app Az =
Az =

13 3-TO YpaBHEHUSA:

U3 2-TO YpaBHEHHUS:

u3 1-ro ypaBHEeHHUS:

Brraucnenue 35meMeHToB 3-10 CTOJIONA 00paTHOM MaTPHITBI

a3 dys Agz =
an Agz=
Az =

13 3-TO YpaBHEHUSA:

13 2-TO YpaBHEHUSA:

u3 1-ro ypaBHEHUS:

Omeem: A' =




Texcm npozpammul 0nsa padomaot 2

Pe3yﬂbm ambl cuema

Hpaxmuueckas Damunus U. O. Jlama Iloonuce
paboma No 2
Pabomy evinonnun: Cmyodenm
Boinonnenue na 9BM:  |I[Ipenodasamenw
Boinonnenue ¢ Excel:  |IIpenooasamens
Pyunou cuem IIpenooasamens
3awguma padomol IIpenooasamens




Ilpakmuueckasn paboma Ne 3
Pemenne cucTemMbl JIMHEHHBIX YPABHEHUI HTEPAIMOHHBIMYU METOIAMU

3aoanue.

1. Jlns 3apannoit CJIAY caenath mo 3 miara mo UTEPAIMOHHBIM CXEeMam
METOJIOB ITPOCTOM UTEpALNH U 3eiens.

2. Pemute CJIAY nHa DBM MeTOAOM NPOCTOM HUTEpallMM WA METOAOM
3eiaens (Mo yka3aHUIO TIpenogaBaTess).

Bapuanmeut 3a0anus

X, +5x, + x, =5S-G+K+10
4x, —x, + x4 =5-G+4K -2
Sx, +Gx, +2(S+ G+ K)x, =2 [(S-G)- (S+G+K)+G]+ K-S

rae K - Homep dakynbrera, G - HOMep IpynIbl, S - HOMEp CTYJIEHTa 0 KypHAITy

BbinoJiHeHHEe NPaKTHYeCKOii padoThl 3

Bapunaunt: S= , G= , K=

Ycnosue: vcxonnas cucrema ypaBHEHUN:

X, X, X, =
X1 Xz X3 =
L X, X, X3 =

IIpoBepka ycioBus CXOOAUMOCTH

1-oe ypaBHeHue:

2-0€ ypaBHEHUE:

3-¢ ypaBHEHHE:

10



[IpeoOpa3zoBaHHas cucTemMa ypaBHEHUM:

Xl XZ X3
Xl X2 X3
X, X, Xy

[IpoBepka ycinoBUs CXOOQUMOCTH

1-oe ypaBHeHue:

2-0¢ YpaBHEHHUE:

3-¢ ypaBHEHHE:

11



Pyunoii cuem 3a0auu 3

a) Pacuer mo Mmeroay npocrou urepaunu
Cxema nepecuera:

X1k+1 _ xzk xsk )/
X2k+1 _ xlk Xsk /
X3k+1 _ Xlk x2k /

Haugansnoe HpI/I6JII/I>KeHI/Ie:
X! =X) =X, =0.
1-# mar (k=0)

Zo =

2-# mar (k=1)

1=

3-ii mar (k=2)

Omeem: X, = ; X,=_  ; X,=

12



0) Pacuer mo merony 3eiaens
Cxema nepecuera:

Xlk+1 _ sz X3k )/
X2k+1 _ Xlk+1 X3k )/
X3k+1 :( X1k+1 X2k+1)/

HavansHoe npubnmxeHue:
X=X, =X]=0.
1-# mar (k=0)

Zo =

2-1 miar (k=1)

1=

3-# mar (k=2)

13



Texcm npozpammot 3a0auu 3 ( memoo
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Pezynvmamut cuema IBM 3aoauu 3

Hpaxmuueckas Damunus U. O. Jlama Iloonucw
paboma Ne 3
Pabomy evinonnun: Cmyodenm
Buinonnenue na 9BM:  |IIpenooasamens
Buinonnenue 6 Excel:  |IIpenooasamens
Pyunou cuem: IIpenooasamens
3awuma padomut IIpenooasamens
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Ilpakmuueckasn paooma Ne 4

Borunciienue cOOCTBEHHBIX 3HAUYEHUH H COOCTBEHHBIX BEKTOpPOB CI/IMMeTpI/I‘lHOﬁ
MaTpHulbl

3aoanue. BpaucauTh COOCTBEHHBIE 3HAYEHUSI W COOCTBEHHBIE  BEKTOPHI

cuMMeTpu4HOi Matpuisl A Ha DBM mo crampapTHoii mopmporpamme €I u
ONPEEIUTh MAKCUMAJIBHOE MO MOJYJI0 COOCTBEHHOE YHWCJIO U COOTBETCTBYIOIIUN
€My COOCTBEHHBIN BEKTOP CTENEHHBIM METOJOM (PYyYHOH CUET).

Bapuanmul 3a0anusn

p m 25
A:% m 2p+S m
25 m p
Tac

p=2(G+S), m=—p+S,
S- HOMep cTyzeHTa MO CIUCKY B XKypHaie, G- HoMep TpyTIIbL.

BoinosiHeHHE NPAKTHYECKOH padoThI

Bapuant: S= , G=
Ycnosue: vcxonnas marpunia niisa BeruuciieHuss Ha OBM

WcxomHas Matpuia ais pydsoro cuéra: A=1/6A.

16



0-i1 mar:

1-#1 1ar:

HO =

2-1 mar:

T

7 =

3-i1 miar:

o, =

Pyunou cuem

HavanbHoe npubnuxeHue:

17(0) —

70 =

O =

17



OneHka NorpenHoCTH:

O

Omeem: A ~ ;

Texcm npozpammot

18




Pe3yflbm ambl cuema

Hpaxmueckas Damunus U. O. Llama Iloonuco
paboma Ne 4
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |IIpenooasamens
Buinonnenue 6 Excel:  |IIpenooasamens
Pyunou cuem: IIpenooasamenns
3awuma padomut IIpenooasamenns
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Ilpakxmuueckasn paboma Ne 5

YucjieHHOE HHTETPHUPOBAHUE

3apanme. 1. BeruucauTs onpeaeneHHblii HHTErpajl OT MOJIMHOMA TPEThEN CTENEHHU:

3
s= [ f(x)dx
0

BpPYUHYIO 110 (hOpMyJIaM METOJOB MPSIMOYTOJIbHUKOB, Tpaneuuid, CUMIICOHA, IPUHSB
n=4.
2. Bprumcnute 3agaHHbld  uHTErpan Ha OBM 1o cranmaptHO#

IIOAIpOorpamMmme quad.

Bapuanmeut 3a0anus

f(x) = aptagx+ax?+asxs,

rac
+5), 4=—2G+2%), a;=1,
5=

10

S - HOMep cTyzeHTa 1o KypHany, G- HOMep IpyIIIbI.

ay=-S(G*+5?),

Cll=
G =

Sl

BoinosiHeHHE NPAKTHYECKOH padoThI

Bapuaunt: S= , G=

3

Ycnosue: Boruvicnuth UHTETpAN j f(x)dx ,rne f(x)=
0

Pyunoit cuem
n=4; h=

a) BorunciieHue uHTErpajia MeTo0M NPAMOYIOJIbHUKOB

i Xj Yi

20



J £ (ydx =

3
Omeem: If(x)dx ~
0

0) BoruucjieHne MHTErpaJja MeToA0M Tpanenui

Xj

Yi

[/ (x)x =

3
Omeem: jf(x)dx ~
0

B) Boruuciaenue uarerpana meroagom CuMIicona

Xi

Yi

J £ (ydx =

3
Omeem: If(x)dx ~
0

21



Texcm npozpammul

22




Pe3lebm ambsl cuema

Hpaxmuueckas Damunus U. O. Jlama Iloonucw
paboma Ne5
Pabomy evinonnun: Cmyodenm
Buinonnenue na 9BM:  |lIpenodasamens
Boinonnenue ¢ Excel:  |IIpenooasamens
Pyunou cuem: IIpenooasamens
3awguma padomol IIpenooasamens
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Ilpakxmuueckasn paboma Ne 6

Boruucienue KOpPHHA HeJIMHEHHOT 0 YPAaBHCHUSA

3aganme. 1. Bplunciuth KOpeHb NOJMHOMA Ha oTpe3ke x €[0;3]

METOI0M

ITOJIOBMHHOT'O JCJICHHUA W MCTOAOM HrroTona BPY4YHYIO. B KPUTCPUAX OKOHYAHHA

cyeTa J1si 000uX MeTo0B NpuHATh £=0.1.

2. Beraucnuth KopeHb nmojimHoMa Ha oTpe3ke x €[0;3] Ha OBM metonom

MOJIOBUHHOIO JieJieHusl Wik mMeTonoM HeloToHa (1o ykazaHuio mpemnojaBaresns). B
KpUTEpUAX OKOHYaHMs cueTa Ha DBM 11t o6oux metonoB npussith £ = 0.001.

Bapuanmeut 3a0anus

f(x) = aptagx+ax’+asxs,

rac
ay=-8SG*+8%), a=G+5), a,=-2G+5), a;=1,
G=-9 5-5
10 10

S - HOMep cTyzeHTa 1o KypHaity, G- HOMep IpyIIIbI.

BoinosiHeHHE NPAKTHYECKOH padoThI

Bapumanr: S= |, G=
f(x)= Ha OTpE3Ke
Pyunoit cuem.
a) BoluucjieHHe KOPHsSI METOI0M MOJJOBUHHOTO JeJIeHHsI.
k a b C=(a+h)/2 f(a) f(b) f(c) b-a
0
1
2
3
4
5

Omeem X<

24




0) Boruuciienne KOpHst MeT0A0M HbloToHA.

f(x)=

(X)) =

Xo=

Xk

S(x0)

J'(x0)

Xk+1

Xk+1 = Xk

o | &~ W

Omeem:

X

Texcm npozcpammul

25




Pe3lebm ambsl cuema

Hpaxmuueckaz Damunus U. O. Jlama Tloonuce
paboma Neb
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |lIpenodasamens
Boinonnenue ¢ Excel:  |IIpenooasamens
Pyunou cuem: IIpenooasamens
3awguma padomol IIpenooasamens
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Ilpakmuueckasn paboma Nel

HOCTpoeHI/Ie l'lpﬂMOi’i Mo METOAY HAUMEHBIIINX KBAa/IpaToOB

3aoanue. 11ocTpouTh ONTUMAIBHYIO MPSAMYIO, HAUMEHEE YJAICHHYIO OT 3aJaHHbBIX
touek. Jlns pacuera Ha OBM cnenyet B3aTh N=12 Touek. J{ns pyunoro cuera nN=4
Toukd. Touku OepyTcs W3 TaOMUIBI MOAPSA, HAUMHAsS C HOMEpa S CTyAEHTa IO

KypHAILy.

Bapuanmui 3a0anus

123456 7 8 9 101112 13 1415161718 1920212223

Xi

2 3356 7131311 10 98 22 45 67 883911

Yi

12347 7151711510 8 651 3 4 556 657 9 3 8 10

N | 24 25 26 27 282930 31323334 35 36 37 383940 414243

i 131414 8 5 712 2 18151212 7 5 96 7 75

yi 121314 9 6 711 1 1 7151312 655 8 6658 4

BoinosiHeHue nMpakTH4YecKOi padoThbl /

Bapumanr: S= |, G=

Ycnhosue:

i 1 2 3 4 S 6 7 8 9 10 | 11

12

Xi

Yi

27




Pyunou cuem

Yi

Xi

Xi Yi

[TonmyuuBiiasics cucteMa ypaBHEHH OTHOCHUTEIHHO KOAI(PPUIIMEHTOB MCKOMOI

npsiMoit au b :

Q
Il

Omeem: Vickomas nipsimast | Y=

28




Texcm npozpammot 1
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Pe3ynomamul cuema pabomot 7

I'pagpux onmumanvroii npamou u IKcnepumMeHmaibHvle MoUKu

Hpaxmuueckas Damunus U. O. Jlama Iloonucw
paboma Ne'l
Pabomy evinonnun: Cmyodenm
Buinonnenue na 9BM:  |IIpenooasamens
Boinonnenue ¢ Excel:  |IIpenooasamens
Pyunou cuem: IIpenooasamens
3awguma padomol IIpenooasamens
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