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Pe3ynbrarhl ciaun KOHTPOJIBHBIX MEPOTIPUSATUI CTYI€HTOM

KontponbHoe MeponpusTue IIpenonasareins OTtmeTka o 3auere ITognuce

[IpakTuueckas padota 1
Pemenune CJIAY metonom
I"aycca

[IpakTuueckas padota 2
Haxoxnenne oopatHoi
MaTpHUILIbI U OIIPEEITUTENS
MeroqoM ['aycca

[IpakTuueckas padora 3
Pewenne CJIAY
UTEPAIIMOHHBIMHI METOJaMHU

[Tpaktuyeckas padora 4
Boruncnenue coOCTBEHHBIX
3Ha4YeHUH ¥ COOCTBEHHBIX
BEKTOPOB CUMMETPUYHOU
MaTpHILIbI

[IpakTuueckas pabora 5
YucneHHOe MHTETPUPOBAHUE

[IpakTuyeckas pabora 6
Boruncnenue kopHs
HEJIMHENHOTO YPaBHEHHS.

[TpakTuyeckas padora Ne7
IToctpoenue npsiMoit IO METOAY
HaMMEHBIINX KBa/IPaToB.

KonTposbHnas padora

Pe3yabTaT TEKyLICTO
KOHTPOJIA

Pabouast TeTpans NpenHa3HauYeHa JJIA CTYACHTOB HampabiieHus moarotoBku 23.05.01 HUY
MI'CY, wmzyuatomux kypc «MHpopmatuka». B terpamum mnpuseneHs! (HopMmbl Uit o(OpMIICHHUS
pe3yabTAaTOB PYYHOTO CUETa U JUIsl pe3yIbTAaTOB BHIMOJHEHUS paboTsel HAa OBM

[IpunaTsie B 3anaHusaXx HoMepa nHctuTtyToB HUY MI'CY

Wucturyter | UCA | UTOC | UUDOCM | UDO | UDVUC M®
(MbITHIIL. QrTAAT)

K 1 2 3 4 5 6

** — O003Ha4YeHHe 32124 NOBBIIIEHHON TPYAHOCTH



Ilpakmuueckaa paooma Ne 1

Pemienune cucremMbl JIMHEHHBIX YpaBHeHU# MeToaoMm ['aycca
3aoanue Pemnth 3agannyro CJIAY metonom IMaycca.

Bapuanmul 3a0anus

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

rae K - Homep daxynbreta, G - HOMep rpyIIbl, S - HOMEp CTY/ACHTa MO KypHAITY

BrinosiHeHue 1a00paTopHOIl padoThI

Bapuaunt: S= , G= , K=

Ycnoeue: icxonnas cucreMa ypaBHEHUM:

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

Pyunoit cuem

Pacmimpennas matpuua




IIpsmoit xon

1-# mar 2-1 mar

OO6paTHBIH X071

Cucrema ¢ TpeyroJabHONU MAaTPHULIECH:

( X, X, X, =
X, X, =
X, =

Brraucnenne HEU3BECTHBIX

13 3-T0 ypaBHEHMUSI:

U3 2-TO ypaBHEHMUS:

u3 1-ro ypaBHeHHUS:

Omegem.. X, = : X, = : X, =




Texcm npozpammul ona 3a0auu




Pezynomamut cuema IBM 3a0auu

Hpaxmuueckan Damunus U. O. Jlama Iloonucw
paboma Ne 1.
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |[Ipenodasamenw
Buoinonnenue 6 Excel.  |I[Ipenooasamens
Pyunou cuem lIpenooasamens
3awuma pabomui lIpenooasamens




Ilpakmuueckasn paboma Ne 2

Bbruncienue o0paTHOM MaTPHUIIbI M OTIPeAeJTUTEIIs.

3aoanue. Jlns wmatpunbsl 3agaHHol CJIAY  BbMCIUTE OOpaTHYIO MaTpuily U
OTpEEIUTEb.

Bapuanmul 3a0anus

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

rae K - Homep dakynsreTa, G - HOMEp rpymmbl, S - HOMEp CTYAEHTa MO KypHAIY.

BreinosiHeHHe NPAKTHYECKOU padoThI

Bapuant: S= . G= , K=

Ycnosue: vicxonnas marpuna

Pyunoit cuem

Pacmimpennas matpuua




IIpsimoii xox

1-% mwar

2-11 1ar

OnpenenuTens MaTPULIB : A=

OoOpaTHas maTpuna
d; dp a3
_1 ~ ~ ~
A= dy; dyp Ay
dz; dz Ag

Brrancnenue 3meMeHToB 1-ro cTos011a 00paTHOM MaTPHITBI

ajq dy; az =
dy; az) =
dg) =

U3 3-TO ypaBHEHMUS:

U3 2-TO ypaBHEHMUS:

u3 1-ro ypaBHEHHUS:

Brruncnenue 351eMEeHTOB 2-T0 CTOJIOIA 00paTHOM MaTpPUIIbI



~

Ay Az =

app
Ay Az =
ap=

U3 3-TO ypaBHEHHUS:

U3 2-TO YpaBHECHHUS:

u3 1-ro ypaBHEeHUS:

Briuncnenue 35eMeHTOB 3-r0 CToJIOa 00paTHOM MaTPUIIbI

a3 dys dgz=
dp3 dgxz=
Az =

13 3-T0 ypaBHEHMUSI:

U3 2-T0 YpaBHEHUSI:

u3 1-ro ypaBHeHUS:

Omeem: A™' =




Texcm npozpammel 013 2 padbomot

10




Pe3lebm ambsl cuema

Hpaxmuueckaz Damunus U. O. Jlama Iloonucw
paboma Ne 2.
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |[Ipenodasamenv
Buoinonnenue 6 Excel.  |IIpenooasamens
Pyunou cuem lIpenooasamens
3awuma pabomui lIpenooasamens

11



Ilpakmuueckan paboma Ne 3

Pemienune cucreMbl JIMHEMHBIX YPABHEHUN UTEPALUMOHHBIMHU METOIaMM

3aoanue

1. Jlns 3amannout CJIAY cnenarh mo 3 miara 1o MTEpaIlMOHHBIM CXeMaM
METOJIOB IIPOCTOM UTEpALIU U 3EUIeIIsI.

2. Pemute CJIAY ma DBM MeTOIOM MPOCTOM HTEpaAlid WM METOIOM
3eiiaens (M0 yKazaHUIO MIPENOAaBaTes).

3. BemomauTh pacuetsl B Excel.

Bapuanmut 3a0anusn

x, +5x, + x, =S-G+K+10
4x, —x, +x, =5S-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 IpynIibl, S - HOMEp CTYJEHTA 10 KypHaIy

BrinosiHeHHe NPaAKTHYECKOH padoThI

BapuanT: S= , G= , K=

Yecnosue: icxonnas cucrema ypaBHEHHIA:

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

[IpoBepka yciioBusi CXOOAUMOCTH

1-oe ypaBHEHUE:

2-0€ ypaBHEHUE:

3-¢ ypaBHEHHE:

12



[IpeoOpa3zoBaHHas cucTeMa ypaBHEHUM:

X 1 X 2 X 3
X, X, X,
X, X, X,

[IpoBepka ycnoBUsl CXOOQUMOCTHU

1-oe ypaBHEeHUeE:

2-0¢ YpaBHEHHUE:

3-¢ ypaBHEHHE:

13



Pyunoit cuem 3aoauu 3

a) Pacder mo meroay npocroii urepanumn
Cxema nepecuera:

X 1k+1 — X ,
X ) k+1 _ X L
X 3k+1 _ X 1k
HauansHoe mpubmmkenue:
X! =X)=X;=0.
1-# mar (k=0)

Zo =

2-i1 mar (k=1)

1=

3-# mar (k=2)

X
N
x

Omeem: X1 ~ ;

14

Q




0) Pacuer mo merony 3eiinens

Cxema nepecucra:

X1k+1 _ sz ng )/
x2k+1 _ X1k+1 X3k )/
X3k+1 =( x1k+1 X2k+1)/

Haugansnoe HpH6JII/I>KeHH€:
X=X, =X, =0.
1-# mar (k=0)

X =

Zo =

2-1 mar (k=1)

X
2
X
2

Omeem: X1 ~ :

15




Texcm npozpammet 3a0auu 3 ( memoo
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Pezynemamut cuema IBM 3a0auu 3

Hpaxmuueckan Damunus U. O. Jlama Iloonucw
paboma Ne 3.
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |[Ipenodasamenv
Buoinonnenue 6 Excel.  |IIpenooasamens
Pyunou cuem: lIpenooasamens
3awuma pabomui lIpenooasamens

17



Ilpaxmuueckasa paooma Ne 4

Boruncienue cOOCTBEHHBIX 3HAYEHUI M COOCTBEHHBIX BEKTOPOB CUMMETPUYHOM
MaTpPHLbI

3aoanue. BerayucimTh COOCTBEHHBIC 3HAUYCHUS K COOCTBECHHBIC BCKTOPLI CI/IMMCTPI’I‘-IHOﬁ

matpuipl A Ha DBM 1o cranaapTHOR noanporpaMme €1Q 1 onpenenuTh MaKCUMAIIbHOE
0 MOJYJI COOCTBEHHOE YMCIO M COOTBETCTBYIOLIUI €My COOCTBEHHBI BEKTOD
CTETICHHBIM METOJIOM (pY4HO# cueT). BeimonHuts pacuer B EXcel.

Bapuanmeul 3a0anusn

p m 25
A:% m 2p+S m |
25 m P

rac
p=2(G+S), m=—p+S,
S- HOMep CTyZAeHTa Mo CIUCKY B )KypHaie, G- Homep Tpymibl.

BoinosiHeHHEe NPAKTHYECKOH padoThI

Bapunant: S= , G=
Ycnosue: ncxonnas marpuna 1u1s BeiaucieHus Ha OBM

6A=

HcxoaHas maTpua Juis pyq_Horo cudta: A=1/6A.

18



Pyunoi cuem

HauansHoe npubmmkenue: 7 =10
0
0-# mar: a, =
_ - - 17T
w© : ul =
] | ] 1L
1-i mar: @ = - o
w0 = : u? =
2-i ma;: __062 = __ __ __
v = : u® =
3-i ma;: ) _ o
o - 7 =

OlneHKa MOTrPeIIHOCTHU

Omeem: 1 = : =




Texcm npozpammol

20




Pesynomamor cuema

Hpaxmuuecraz Damunus U. O. Jlama Iloonucw
paboma Ne 4
Pabomy sevinonnun: Cmyoenm
Buvinonnenue na 9BM:  |Ilpenooasamens
Boinonnenue 6 Excel:  |IIpenooasamens
Pyunoiu cuem: IIpenooasamenv
awguma padomot IIpenooasamenv

21



Ilpakmuueckasa paboma Ne 5

Yuc/ieHHOEe HHTerPUPOBaHUE
3aoanue 5.

1. Brraucnnts OHpGI[GJIGHHBIfI HHTCI'paJI OT IIOJIMHOMA TpeTLef/'I CTCIICHU.
3
s= [ f(x)dx
0

BPYUYHYIO 1O (OopMyJIaM METOJOB MPSIMOYTOIHHUKOB, Tpamneiui, CUMIICOHA, MPUHSB
n=4.

2. BeluncnuTh 3aqaHHbl naTerpan Ha OBM no cranzapTHol noamnporpamme quad u B
Excel.

Bapuanmeut 3a0anusn

f(x) =ap+agx+ax?+asx’,

rac
ay=-5G*+5%), a=G+5)?*, a,=—2G+7%), a;=1,
=2, 5=2
10 10

S - HOMep cTyneHTa 1o xypHaity, G- HOMep TpymIbI

BoinosiHeHue padoTsbl

Bapunant: S= , G=

3
Ycnosue: BoruvicnuTh UHTETpAT j f(x)dx ,rne f(x)=
0

Pyunoit cuem
n=4; h=

a) Borunc/jieHue HHTErpaja MeTo0M NMPAMOYT0JIbHUKOB

I Xi Yi

22



[ f(x)dx =

3
Omeem: jf(x)dx ~
0

0) BoiuuciieHne MHTErpaJjia MeToA0M Tpanenui

Xi

Yi

ff(x)dx ~

3
Omeem: If(x)dx ~
0

B) Boluucienue narerpana meroaom CuMIicoHa

Yi

[ £ (oydx =

3
Omeem: _[f(x)dx ~
0

23



Texcm npozpammol

24




Pe3ynomameul cuema IBM

Hpaxmuuecras Damunus U. O. Jlama Iloonuce
paboma No5
Pabomy evinonnun: Cmyoenm
Buvinonnenue na 9BM:  |Ilpenooasamens
Boinonnenue ¢ Excel:  |IIpenooasamens
Pyunoiu cuem: IIpenooasamenv
awguma padomot IIpenooasamenv

25



Ilpakmuueckan paboma Ne 6

Peienue HeJIMHEMHOTO YPABHEHMS

3aoanue 6.
1. Beryucnuth KOpeHb MOJMHOMA Ha oTpe3ke x €[0;3] MeTogoM MOJOBHHHOTO

neneHuss U MetogoM HeroToHa BpydHyro. B kpuTepusx OKOHUaHHWs cyeTa Il 000mX
MeTon0B puHATh £=0.1.

2. Boruncnuth KopeHb monuHoMa Ha otpeske x €[0;3] ma DBM wmeromom

MOJIOBUHHOTO JiefieHus1 Wik meTojoM HproToHa (Mo ykazaHuio mnpenonamatens). B
KpUTEpUSX OKOHYaHus cyeTa Ha DBM st o6oux MetonoB npusath &= 0.001.

3. BemonauTs pacuer B Excel.

Bapuanmeut 3a0anusn

f(x) =ap+agx+ax?+asx’,

rac
ay=-5G*+5%), a=G+5)*, aa=—2G+7%), a;=1,
~ G o S
:—’ S:— ,
10 10

S - HOMep cTyneHTa 1o xypHaity, G- HOMep TPyTIIbL.

BoinosiHeHue J1a00paTopHO padoThI

BapuanT: S= , G=

f(x)= Ha OTpEe3Ke

Pyunoii cuem.
a) BpruncijieHue KOpHsi METO10M MOJOBHHHOIO JIeJIeHUsI.

k a b C=(a+b)/2 | f(a) f(b) f(c) b-a

0

g | &~ | W

Omeem X~

26



0) Beruucienue KOpHsi MeTOAOM HbloToHa.

J(x)=

()=

Xo=

Kk

Xk

S (x)

J'(x)

Xk+1

Xk+1 = Xk

o B | W

Omeem:

Texcm npozpammot

277



Peszynomamul cuema IBM

Hpaxmusecias Damunusa U. O. Jlama Iloonuce
paboma Nob
Pabomy evinonnun: Cmyoenm
Buinonnenue na 9BM:  |Ilpenooasamens
Bovinonnenue 6 Excel:  |I[Ipenooasamens
Pyunoiu cuem: IIpenooasamenv
Sawguma padomol IIpenooasamenv

28




Ilpakmuueckasn paooma Ne [

ITocTpoenue NpsAMOM MO METOY HAMMEHBIIIMX KBAJAPATOB

3aoanue. TlocTpouTh ONTUMAJBHYIO MPSMYIO, HAUMEHEE YAAJICHHYIO OT 3aJaHHBIX
Touek. Jlyig pacuera Ha DBM cienyet B3sTh N=12 Touek. {1 pydHoro cuera N=4 TOYKH.
Touku OepyTcst U3 TaOIUIBI OIS, HAYMHASL C HOMEpa S CTyACHTA MO KypHay.

Bapuanmul 3a0anusn

NJ123456 7 8 9 101112 13 1415161718 1920212223

Xi |2 3356 7131311 1098 2245 67 88 3 911

yi {1 2 3 4 7 71517 11510 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 1 8151212 7 5 96 7 7 5

yi 121314 96 711 1 1 7151312 655 8 6658 4

BoinosiHeHHEe NPAKTHYECKOH padoThI

Bapuant: S= , G=

Ycnosue:

i 1 2 3 4 S 6 7 8 9 10 | 11 | 12

Xi

Yi

29



Pyunoi cuem

Yi

Xi2

Xi Vi

HOJ’IY“IPIBIHEUICH CHCTCMa ypaBHeHI/Iﬁ OTHOCHUTCIIBHO KOB(b(l)I/I]_II/ICHTOB HCKOMOU

npsimoit au b :

Omeem: Vickomas nipsimast | Y=

30




Texkcm npozpammut
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Pesynomamuol cuema

Fpad)uK ONMUMATIbLHOU np}moﬁ U IKcnepumernmalibHble mMOYKU

Hpaxmuvecras Damunus U. O. Jlama Iloonuce
paboma Ne'l
Pabomy sevinonnun: Cmyodenm
Buinonnenue na 9BM:  |Ilpenooasamens
Buoinonnenue 6 Excel.  |I[Ipenooasamens
Pyunoiu cuem: IIpenooasamenv
3awiuma pabomot IIpenooasameiv
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