MPAKTHUYECKASA PABOTA M 1 (1) I { 2 a;_.
Moasapuant Ne |

PEIIEHUE CHCTEM JJHHENHBIX AITEEPAHYECKHX YPABHEHHHA
METOA0OM FAYCCA H METO/I0OM FAYCCA C BBIBOPOM IJIABHOTIO
JJEMEHTA

ean paborni

Hayunts knaccuuecknii meton Iaycca (a Take MoawguuHposanHuifi MeTon [aycca),
NPHMEHAEMbI [L1A pelleHHA CHCTeMbl NHHefiHbIX anrebpaHyecKHX ypaBHeHHHA.

MocTanoBka :anadH

llana cuctema ypanHeHuit Ax=f nopanka nxn ¢ HemmpoxuenHolh martpuuei 4. Hanucars
NporpaMMy, pellalolyr cHcTeMy nHHeliHnx anrefpaHueckHx ypaBHEHHH 33a3aHHOIO
NOALIOBATEIEM paiMepa (n — napaMeTp nporpaMmiel) metofom [Naycca u metoaom Iaycca c
BuOOPOM ITaBHOrO JEMeHTa.

I1peaycMOTPETE BOIMOKHOCTS JANIAHHA HNEMEHTOR MATPHLIBI CHCTEMB H ¢ MpaBoil 4aCTH KaK
BO BXOAHOM (Qafifie NaHHbIX, TAK H MYTEM 3aJaHHA CIEUHATLHEIX HOpPMY L.

Llean 1 3a224H npakTHveckol paboru

1)

PewnTs 3ananuyo CJIAY metonom Iaycca m metozom aycca ¢ BifopoM rnassoro
TeMeHTa;

2) Bevscauts onpeaenanTens MaTpuubl det(4);

3) Bemuucnuts obpathylo maTpuny 4™

4) Onpeaenuts yncno ofycnosaennoct M={A||x|4"|;

3} Hccnenopats ponpoc BBIMHCIHTENLHON YCTOMYHMBOCTH MeTONE laycca (mpu Goabmmx
IHAYEHHAX napaMeTpa n);

6) [lpasunbhocts pewrenus CJIAY noarsepauts cuctemoit Tectom ( HAMpPUMEp, MOXHO
Henoab30BaTh pecypehl on-line cucremsl hitp://www.wolframalpha.com, nakera Maple u
T.1.).

Or4er no npaxTruecxoii pabore

Otyer zomken colepxars

THTYIbHBIA AKCT (obOpaleu npunaraeTca);

ONMHCAHKWE MOCTAHOBKH 3A134H H ee ueneji;

ONMHCAHHE METOD1a (ANropHTMA) peLUeHHA;

ONHCAHHE NPOrPaMMbl 1 €€ OPHIMHAIBHBIA TEKCT C KOMMEHTAPHAMH;

TeCThl, J0KAa3kBalIlHE KOPPeKTHOCTE paboThl nporpammer (He wmenee 3-5 TecTos,
MpOBEPEHHBIX HETNOCPEICTBEHHO BPYHUHYH0 WIH C MOMONILI) CHELUHATHINPOBAHHOID
nporpaMMyoro obecneyenns ),

OCHOBHLI€ BLIBO/bI.



Ilpamephd

TECTOBBIX 1RJAHMHA MO TeMe

[Mpuaoxcune |

«PEIIEHHE CHCTEM JJHHEHRHBIX ANTEBPAHYECKHX YPABHEH Hid
METOJ0M FAYCCA H METO10M I'AYCCA C BbIBOPOM IIABHOIO

BapnanT 1

o T
2z, + 2x, = x, +x, =4,
dx, +3x, —x, +1x, =6,

Bx, +5x, -3z, +43, =12,

Ir, +3x, - 2x, +4x, = 6.

Bapuanr 2
2x 43z, 4 lx, 45, =2,
X4k, 5 +2x, =1,
2y +x, +3x, +2x, ==3,
X +x, 43 +4x, = -3

Bapuanr 3

2x, +5x, +dx, +x, =20,
X, +3dx, +2x, +x, =11
2x, +10x, +9x, + 7x, =40,

ix, +8Bx. + 9%, + 2x, =37

Bapuant 4
[3x, +4x, + x, +2x, =3,

f3.t, +5x, 4+ 3x, 4+ 5x, = =6,
6x, +8x, + x, + 5x, =8,

Je 4+ 5x, +3x, + Tx, = -8

Bapuaut 5
Te +9x; +4x, +2x, =12,
2r, -2y, + 1, 4%, =6,

4
5x, +6x, +3x, +2x, =3,

2% #3x, +x; %X, =1

INEMEHTA»

x+x, +3y, -2y =1,
2x, 4+ 2x, +4x,—x, =2,
3x, 4+ 3x, 54, -2x, =1,

2x,+2x, +8x, -3z, =1,

2 =X, v, v 1x, =1,
fx, —3x, +2x, +4x, =3,

bx, —3x, +4x, +8x, =9,

41, —III +x, +x, =1

bx, +4x, +5x, +1x, =1,
3x, +2x, +4x, +x, =3,

3x, +2x, =2y, +x, ==7,

=1
(9% +0x, +x, +3x, =1

x4+ 2x, 0+ 3x, - 2x, =4,

Ix, +6x, + 51, —4x, =35,
L

X +2x,+7x —4x, =11

| 2x, +3x, —x, + 20, ==10.

6x, +3x, +2x, + 31, =5,

43, + 2x,+x, + 25, =4,
!
4x, + 2x, # 3x, + 2x, =0,

| 2x, + %, + Tx + 30, = 1

2x +5x, —Bx, +3x, =§,
ix, +3x. -9z, +x, =9,

2x, +3x, =5x, —bx, =7,

x, +8x, -Tx, =12

x +x,=3x; +x, =1,
2x +x.—-2x, =1,
X+x +x =3

x, +2x,—3x, - Tx, =1

(2 +x,+x, =2,
Yrin+x +x, =5

X, + X, +5x, = =T,

2x, +3xr, - 3x,-10x, =14.

2y, —x, +3x,+x, =3,
Ix +x. =55 =0,
dx -x. +x =3,

x +3x, —13x, +18x, = 6.

X435 2y, -x, =0,
2x -x, +3x, =0,
3, +5x, +4x, = 15x, =0,

o+ 7x, +4x, =0,

2



& Bapuant 6

6x, +5x, - 1x, +4x, = -4,
9, —x, +4x, - x, =13,
3x, +4x, + 2x, - 2x, =1,
(3x, =9x, + 2x, =11,

Bapuanat 7

[2x, - x, —6x, +3x, =1,

X =2x, —4x, +9x, =5,
| ¥, - x, +2x, —6x, =-8,

BapuanTt 8

(2x, +x, +4x, +8x, =-1,
x, +3x, -6x, +2x, =3,

* 3x, - 2x, +2x, - 2x, =8,

2x, =X, +21x, =4,

Bapuant 9
(2x,—5x,+3x,+x, =5,
3x,—Tx, +3x,—x, =—1,
5x, —9x, +6x, +2x, =7,
|4x, —6x, +3x, +x, =8.

Bapnant 10
3x, -2x, = 5x, +x, =3,
2%, =3x, +x, +5x, =-3,

x, +2x, —dx, ==3,

|x, —x; —4x, +9%, =22.

Bapuant 11
(4x, = 3x, +x, +5x, =7,

X, = 2x, = 2% = 3x, =3,
' 3x, —x; +2x, =—,
|2x, +3x, +2x, - Bx, =-T7.

L+x+n+x,=7,

3x, +2x, + x, + x, = -1,

X, =X, +2x, +2x, =23,

Tx, —d4x, +2x, =15x, =-32,

| 5x, +4x, +3x, - 6x, =12.

[x,—2x, +x,+x, =0,
2x, +x,-x,-x,=0,
In-x,-2x,+x,=0,

52, + 2x, = x, +9x, ==10.

(545 =354z, =1,
XX 4%, — %, =3,

|2x, +4x, =6x, +14x, =12.

[4x, +3x, -9x, +x, =9,
2x, +5x, —8x, —x, =8,

] 2x +16x; = 14x, +2x, =24,

2%, +3x, - 5x, - 11lx, =7

(2x, +6x, +2x, +x, =10,
2x +x, + X, -2x, =1,

21, +3x, - 3x, +9x, =14

2525+ -5, =1

x +21x, -+, =],

|4x 108, +5x, 5%, =1,
2% ~14x, + 7%, = bx, =-1.

2x, +3x, +x, +2x, =4,

4, +3x, +x,+x, =5,

4
Sxy+llx, +3x, +2x, =2,

2x, +5x, ¢, +x, =]

(8x +6x, +5x, +2x, =21,
3x, +3x, +2x, +x, =10,
dx, +2x, +3x, +x, =8,

Tx, +4x, +5x, +1x, =18.

(x, +4x, +5x,+2x, =2,
2x, +9x, +8x, +3x, =7,

1 In, +7x,+7x, =11,

[ 5x, +7x, +9x, + 2x, = 20.

12x, +14x, = 15x, + 245, =5,
16x, +18x, —22x, + 291, =8,

1
18x, +20x, —21x, +32x, =9,

[10x, +12x, - 16x, + 20x, = 4.

[24x, +14x, +30x, + 40x, =28,
36x, +21x, +45x, + 61x, =43,

|48x, + 28x, + 60x, + 82x, =58,

| 60x, +35x, + 75x, +99x, =69.

'1;1 —x, + 31, +4x, =5

4x, = 2x, +5x, +6x, =7,

'ﬁ:rl -3x, + 7x, +8x, =9,

8x, —4x, +9x, +10x, =11.
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2x, = 2qx, + x, = =3,
411, +3x; +x,=-3x, =<6

3x, +4x, - x, +2x, =0,

II +3.‘L’= +13_Il=1'

BapranT 13
(3x, - 2x, +2x, -2x, =8,

2x, —x, +2x, =4,

x, +3x, - 6x, + 22, =3

(x, +3x, +2x,+x, =0,
2x, - x, +3x, -2x, =0,
3x, - 5x, +4x,-3x, =0,

II
2x, +x, +4x, +8x, =],

4z, +3x, +x, +x, =3,

x, -7x,-x,-2x, =17,

2x, +5x, +x, +x, =]

45x -~ 18x, +34x, - 52x, =9,
36x, - 23x, +29x, - 43z, =3,
47x, —32x, +36x, - 48x, = -7,

[ x, +17x, +4x,-23x, =0.

272, - 19x, + 22x, - 35x, = 6.

(x,—-x, +X,-x, =0,
4x, - x, —x, =0,
2x, +x,-2x, +x, =0,

|5x, + x, ~4x, = 0.
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g;:;l:}EHHE CHCTEM JIMHEHHBIX AITEBPAHYECKHX YPABHEHHA
AOMTAYCCA H METOJOM FAYCCA C BBIBOPOM IIABHOTIO
VJIEMEHTA»

[pusepu

CoaepxaTeILHLIX 3a1anuil no Teme

INEMEHTB MATPHUL A BLIYHCIRIOTCH Mo dopmynam:

i+
L oi=j,
"lut' m+n
:
n+rm +—+—, I=j,
L m n
rae i, j=1,..n.

IneMeHTH BekTopa f (BEKTOP NpaBoii yacTH cHcTeMb) 3a1a10TCH GOpMYIaMK:

Homep n m b,i=1, ...n
| BApHaHT
--i 40 Iu h|=rl'-f+."l"l'
2 20 8 b, =200+ 50-
3 30 9 b =i -100
4 50 15 b=m-n-i
5 10 20 b=m:i+n
6 25 10 b{:ﬁ-n
[pumep 2.

IneMeHThl MATPHUBI A BHIMHCARIOTCA N0 GOpMYnaM:

g+ 0.1 (=), i®j,

||'=

(gp =15 =,

FAE oy =1.W1-2‘M']ﬂ‘3. Jr.,._f=l,...ﬂ.

YeMelThl BekTopa f(BeXTOp MPaBoH HACTH CHCTEM ) JAIA0TCH bopmy naMu:

'I_lu;l.;p
BapHanTa

-

n

hj.f'.lt. . n




50 x
.' n-ef-cos(x)
f 2 40 e
mlt—sm{x]
3 30 ( x x
X-exp -_]-cus(—_]
c:f i
4 100 ( x
n-exp -.']'WS(I}
o
5 100 n,. .
ix—ﬁl-r-sm(x}
“ S e 1 e
X+exp| — |-cos| =
] I




MPAKTHYECKASA PABOTA M 1 (2)
Moaeapmant M 2

HTEPALIHOHHbIE METO/IbI PEIUEHMA CHCTEM JIHHEHHBX
AJITEBPAHYECKHX YPABHEHHH
(na npumepe meToa0 Jelizcan n sepxucil perakcauns)

lleas paborw

MIYYHTE KIACCHYECKHE WTCPALMOHHME wseroan (Jefens H pepxHefl  peaxcaumK),
HCNONL3YEMbEe A YHCACHHOTO PCIICHHA CHCTEM JAHHCAHBIX anreGpaniecKHx ypasnenni,
HIY4HTh CKOPOCTH CXOIHMMOCTH JTHX MCTOAOB B 3ABHCHMOCTH OT ppibopa MTCPAUROHHOTD

napaMeTpa.
MMocranosxa 3aia4n

Jlana cucrema ypasHeHHA Ax=/ nopauxa n*n ¢ HeBpoXAcHHOR marpunch 4. Hanucats
NPOrpaMMy HHCIEHHOTO PEIICHHS JAHHOMR CHCTEMB JHHERMBIX arebpaneckuX ypaBHeHHA
(n — NapaMeTp MPOrpaMmbl), HCNOALIYIOUIYIO qHCICHHBH AATOPHTM HTCPALMOHHOTD METOAA

3efinens:
{.D+.-'I"'Hx""-x'}+z!l'.:‘ =1,

rae D,A) - COOTBETCTBEHHO AHAMOHANLHAA H MIDKHAN TPEYIOMBHBIC MATPHILM, k- nomep
TeKYIIeH HTepamHH,

B CAy4ae HCMOABIOBAHHA HMTEPAUMOHHOID MET0AA pepxHefl pelaxcanM WTCpamHOHHMIR
npoUecc HMeeT cAeIYHOWIHA BHA:

(D+ AN "ﬂ;" sAf =],

roe @ - HrepauMomKs napamerp (npu @ =1 MeTOA BEpXHER PENAKCAIMH NEPEXOIMT B
MeToa 3efenn).

[lpeaycMOTPETh BO3MOXKHOCTS 3AAAHHA MIEMCHTOB MATPHIIE CHCTCMM M ce npasofi 9acTH KaK
B0 BXoaHOM dafine TAHHLX, TAK H MyTeM JAIAHKA COCLHANRHRIX dopmya.

Lesn B 3a28%9H npaKkTHYeckoll paboTn

1) Pewsrs 3anaunyio CJIAY MTEpAUHOHHEIM METOLOM Jefinenn (wm Gonee obummm

METOI0M BEpXHel peiakcaliH),
2) PaspaGorare KpuTepifi OCTAHORKH HTEPALIHOHHOTD MpOLECCa, FAPaHTHPYIOWMA
fonydeHde NPHONMAEHHOTO PCUICHMA HCXONHOR CHCTEMM CJIAY ¢ 3azansofl

TOYHOCTHIO,



cTb €X g
[y T CKOpO OJHMOCTH HTepauHfi Kk TOMHOMY o L]
7 1 onkI0BAHH HTEPALHONHOID MET022 BEPXHERH P‘?Tﬂtauuln EHHIO TL139H ((1pH
. . : MPOBECTH 3K

¢ paviuHLIME HAUCHAAMH HTCPALHOHOTD NAPaMeTPa @ (5 ciyyae SN
(OA0KHTEILHO ONpPeleieHHON MaTPHUM CHCTEMBl M3 IVHAE CHMMETPIYECKOR
hrepalnil CleiyeT bhioHpaTs 0<w<2: mpw w= BECTHO, NTO 118 CXOIHMOCTH
coprafaeT ¢ MeTOI0M Jefinema); METO1 BepXHER pelaKcauMy
4): Tpasipsocile BrEHE CJIAY noaTeepanTs CHCTEMOH TeCTOR (HAMPHMCP, MO#HO

T.aL).
Or9eT No NpaKTHYeckod paboTe
OrveT J0NKEH COUEPRKATh

THTYTbHBI HCT (0bpasel MpHIAraeTCs ),
onHCcaHKHe NOCTAHOBKH 33/134H H €€ Lenen;

onMcaiie MeToaa (A1ropHTMa) pelleHEA,
OMUCAHKHE TIPpOTPaMMbl i £C opHIHHANBHEIH TEKCT C KOMMEHTAPHAMH,

TeCTbl, [OKA3HBAOLIME KOPPeKTHOCTD paGoThl NMporpaMMbl (HE smeHee 3-5 TeCTOB,
[pPOBEPEHNBIX HETIOCPENCTBEHHD BPY'UHYIO HIH € HOMOIILKY CNEHHATHIHPOBAHHOTD

nporpaMMuoro 0fecneieHiA K
®  QCHOBHhIE BRIBOIH.

NMpaioxenne 1

Mpaseps
TecToBLIX 3a1aANl No TEME

«ATEPALIHOHHBE METO/IbI PEIUEHHA C HCTEM JHHEAHBIX
AJIFEEPAHMECKHX YPABH EHHA
(Ha mpAMEpE METO.10B Jeiiae/ e H BepXHER peRKCAUNEDe

I {1} ([Toasapuant Ne I

BapuaHThl 3a7aHHi GepyTed HI [pakTHHecKoR padoTnl Ne
[aycca W METOIOM

«Pemtenne cHcTeM JAHHEHHBIX aredpandeckux ypaBieHHH McToA0M

[aycea ¢ Bpifopom raBHOTO IICMEHTAN,



MOCKOBCKHH rOCY IAPCTBEHHbI# YHHBEPCHTET

uMenn M.B lowonocons

QaKy LTeT BLMBCINTEILEON METEMATHXE B K26

Komnbrorephbili NpakTHKYM N0 yuebuomy Kypey

«BBEJAEHHE B YUHCJEHHBIE METOIbI»
3AJJAHME Mt |

OTHET

O BLINOJHEHHOM IRN2HHE

CTYIEHTa yueGHo# rpynnu gaxynsrera BMK MI'Y

Dfp— . ETeCCTE T T

2018 r.
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