BBEAEHUWE B YUCJIEHHBIE METO/IbI

Mparrnueckoe 3aganue Ne 1. Ilpsivere u nrepawiionnsie MeToas! pemennst CJIAY

I'pynna 203

ijau: AT

n/n OHUO cryaenTa Bapunanr 3axanns Ne 1
Monsapuant 1: npunosxkenue 1-7, npunosxenue 2 (1. 2-6);
1 ATPAHOBCKUM MUXAUNIT JIEOHHUIOBMY [Monsapuant 2 (MeTO BepXHEl peslakcaLun): npunoskenue 1-7,
npunozxenne 2 (1. 2-6)
) [oasapuanT 1: npunosenne -7, npunoxkenue 2 (n. 1-2);
2 LANTEKOB HUKHWUTA BAYECJIABOBHY [MoseapuanT 2 (MeTon Bepxeii penakcalmn): npunoxkerue 1-7,
npunozxenne 2 (n. 1-2)
[MoasapuanT |: npunoskenne 1-9, npunoskenue 2 (m. 2-2);
3 BYI'AEB CEPI'EM AJIEKCAH/IPOBHY Mossapuant 2 (MeTon Bepxiei penakcayu): npusokenue 1-9,
npunoxenue 2 (n. 2-2)
It TMoasapuant 1: npunoxenne 1-8, npunosxenne 2 (1. 1-5);
4 JIOHCKMX IMWUTPUM FOPLEBY Monsapuant 2 (METOR BEPXHEH penakcalmn): npuioskerue 1-8,
npunosxkenue 2 (. 1-5)
Toapapuant 1: npunoxenne 1-11, npunoxenue 2 (n. 1-5);
5 JIOPOXKHWH JEHKUC CEPI'EEBMY [MoasapuanT 2 (MeTon BepxHeil penakcauun): npunokenue 1-11,
npunosxkerue 2 (1. 1-5)
= o [Moasapuant 1: npunosxenne 1-13, npunoskenue 2 (n. 1-4);
6 3EJIEHCKMW CEPI'EM KOHCTAHTHHOBWY IMoasapuant 2 (MeTO/ BepXHeii penakcawmn): npunokenue 1-13,
npunoxkenne 2 (m. 1-4)
[ToasapuanT 1: npunoxkenne 1-3, npunosxenue 2 (m. 2-6);
7 KOPHEEBA UPUHA AJIEKCAHJIPOBHA TMoaeapuanT 2 (MeTox BepXiell penakcann): npuioskenue 1-3,
npuioskesue 2 (n. 2-6)
[Noxsapuant 1: npunosxenue 1-1, npunoskenve 2 (n. 2-6);
8 KYPWJIMH BJIAJIMMUP AJIEKCEEBHY TMoasapuanT 2 (MeTon Bepxieil penakcamn): npunoskenue 1-1,
npunoxkenne 2 (m. 2-6)
= Toasapuant 1: npunosxenne 1-9, npunoxenne 2 (m. 1-3);
9 JIAPUYEB HUKHUTA MUXAMJIOBHY [MomeapuanT 2 (MeTox BepXHeil penakcaun): npunoskerue 1-9,
npunoxenne 2 (1. 1-3)
Moasapuanr 1: npunosxkenne 1-13, npunoskenne 2 (n. 2-4);
10 JIAIIEHOBA JIAPLSI CEPTEEBHA IMoasapuanT 2 (MeTon BepxHeil penakcaumn): npunosketne 1-13,
npusoxkenne 2 (1. 2-4)
[Moxsapuant 1: npunoxenne 1-10, npunoskeune 2 (n. 2-3);
11 MAPTBIHOB OJIET TTABJIOBHWY TMousapuanT 2 (MeTot BepxHeil penakcaiyn): npunoskeriue 1-10,
npunoxerne 2 (n. 2-3)
¥ [oasapuant 1: npumozkenne 1-9, npunoxkenue 2 (m. 1-2);
12 MEJIBEJIEB T'EOPT' MM KIBAHOBHY [MoagapuanT 2 (MeTo BepXHeil penakcalin): npunosketne 1-3,
npunoskenue 2 (m. 1-2)
TloasapuanT 1: npunoskenne 1-11, npunoxenne 2 (. 2-5);
13 MEPLIAJIOB AJIEKCAHJIP IMUTPHUEBHY TozsapuanT 2 (MeToa BepxHeil penakcaumu): npunoxkenne 1-11,
npunoskenue 2 (m. 2-3)
[Moapapunant 1: npunoxenue 1-7, npanosxenne 2 (1, 2-1);
14 MYVYPLIITUH JIMUTPHU AJIEKCEEBUY INoapapuanT 2 (MeTox BepXHei penakcaiiu): npunosxenne 1-7,
npunoxkenue 2 (. 2-1)
TMoasapuanT 1: npunosxenne 1-4, npunoxenue 2 (. 1-2);
15 OJIBITAHCKHWU AJIEKCAHJIP BAJIEPLEBMY TMosapnanT 2 (METOM BEpXHEH pesiakcalliu): npuaosxkenue 1-3,
npunoxenne 2 (. 1-2)
[MonsapwanT 1: npunosenne -1, npunoxenne 2 (m. 1-5);
16 [IOPTHOM AJIEKCAHIP MUXAWJIOBHUY [opeapnanT 2 (METO BepXHEii peniakcaliu): npuioxenne 1-1,
npunoxenue 2 (. 1-5)
IMopeapranT |: npunoskenuie 1-5, npunoxenne 2 (n. 2-3);
| 7 CUHJIEEBA MAPWSI AHIPEEBHA TMomsapuanT 2 (MeTos BepxHeil pesakcaLlan): NpriIokenne -5,
npunozenne 2 (. 2-3)
Monsapuant 1: npunoskenne 1-3, npunoxenne 2 (n. 1-2);
18 TEJIEI'MH KOHCTAHTWH BJIAIMMHUPOBHY TloasapuanT 2 (MeTo BepXHeH peakcalu): npunoskenne 1-3.
npunokenue 2 (. 2)
Moasapwant 1: npunoskenne 1-13, npunoxenne 2 (n. 1-4);
19 YMPUXWMH AJIEKCEW IMUTPUEBHY MoasapuanT 2 (MeToa BepxHeil penakcauun): npunoxkenne 1-13,
npunozenne 2 (n. 1-4)
Moasapuant |: npunosenne 1-2, npunoskenne 2 (n. 1-6);
20 XAPUTOHOB TTABEJI CEPTEEBHMY MoasapuanT 2 (MeToA BepXHei penakcaumu): npuiozkenme 1-2,
npunoskenne 2 (n. 1-6)
[Moasapuant 1: npunoscenne 1-11, npunosxenue 2 (n. 2-4);
21 XAUATPSIH APTEM BCEBOJIOJIOBHUY IMonsapuant 2 (MeTon sepxHeii penaxcaunn): npuoskenne 1-1,
npunoxkenne 2 (n. 2-4)
[oasapuant 1: npunosxenne 1-12, npunoxenne 2 (. 2-4);
22, YEPHBIIIEB AJIEKCEW AJIEKCAH/IPOBHWY [MonsapuanT 2 (MeToa BepxHeil penakcauuu): npunosxkenne 112,
npunoskenne 2 (1. 2-4)
Moasapuant 1: npunosxenue 1-9, npunosenne 2 (1. 2-2);
23 [IIABAJIMEBA PAJIMHA 3ABMPOBHA MoasapuanT 2 (MeTo BepXHel penakcalH): npunozenne 1-9,

npunozkenne 2 (n. 2-2)




MOCKOBCKUN T'OCYAAPCTBEHHBI YHUBEPCUTET

umenn M.B.JIlomonocosa

DakyJIbTET BLIYHCIHTECIbHO MATEMATHKH H KHOEPHETHKH

sy

KoMnbioTepHBIH NPAKTUKYM MO0 KYPCY

«BBEAEHUE B YUCJIEHHBIE METOIbI»
3AJTAHUE Ne 1

OTYET

O BBIIIOJIHCHHOM 3aJannuH

CTYJECHTA yueOHOH rpyrisl ¢pakynpTera BMK MI'Y

(hamuans, 1M, OTHECTBO)

Mocksa, 2015 r.




IMMPAKTHYECKASI PABOTA Ne 1 (1)
- IoaBapuanT Ne 1

PEHIEHUE CUCTEM JIMHENHBIX ANTEBPANYECKHX YPABHEHUIA
METOJAOM I'AYCCA 1 METOOOM I'AYCCA C BLIBOPOM I'JIABHOI'O
IJIEMEHTA

Lean pa6oTnl

M3YYUTh KIACCHYECKHH MeToJ ['aycca pelleHMs CHCTeMbI JIMHEHHBIX alnrebpandyecKimx
YPABHEHUH.

IHocranoska 3aagaun

Hana cucrema ypaBnenuit Ax=f mopsnka nxn ¢ HeBBIPOXKAEHHOH Marpuueil 4. Harmcarsb
IporpaMmy, pemIalomyl0 CHCTEMY JIMHEHHBIX airebpandeckux ypaBHEHHH 3aJaHHOIo
MoJb30BaTeNieM pasMepa (1 — [apameTp Nporpammsel) Metonom I'aycca m metonom Iaycea ¢
BHIOOPOM TJIaBHOT'O 3JIEMEHTA.

IIpexycmorpers BOSMOXKHOCTE 3a/1aHHs SIEMEHTOB MATPHIILI CUCTEMbI 1 ¢ TIPaBoil 4acTH Kak
BO BXOJHOM (aiille JaHHBIX, TaK U IyTeM 3a{aHHUs CIEUUAlbHBIX (GOPMYIL.

Llesan n 3a0a4u npakTHYECKO# paboThbl

1) Peumrs 3anannyio CJIAY meromom ['aycca u meronom Iaycea ¢ BBEIOOPOM TJIABHOTO
JJIEMEHTA;

2) BrruucauTs onpenenuTelb MaTpuin! det(A);

3) Boraucauts o6paTHyio Marpuiy A

4)  Onpenesuts YUCIO 00YCIOBIEHHOCTH M,F][AHXHA"H;

5) Hcenenosars BOIpOC BBIUMCIHTENBHON ycToumBocTH Mertona Iaycca (IpH GoMbIIMX
3HaYeHUSIX NlapameTpa n);

6) IllpaBunsnocTs pemenus CJIAY NOATBEPANTH CHCTEMOH TeCTOB (HAIPUMEp, MOYXKHO
HCTIONB30BaTh pecypchl on-line cucremsr http://www.wolframalpha.com, nakera Maple u
T

Oruer mo npakTHYecKoO# padore
Otuer o/DKeH coaepKaTth

"  TUTYJbHBIN JUCT (0Opa3zer mpuaaraeTcs);

"  ONHCAaHME IIOCTAaHOBKH 3aa4YU U ee IeJel;

" OIMCaHuE MeToAa (AIrOpUTMa) pelleHHUs;

"  ONKCaHWe [POTrPaMMBbI ¥ €€ OPUTMHAJIBHBIA TEKCT C KOMMEHTAPUAMU;

®  TeCThl, JOKa3bIBalOllMe KOPPEKTHOCTh paboThl mHporpamMMbl (He MeHee 3-5 TecTos,
MPOBEPEHHBIX HEIMOCPEJICTBEHHO BPYYHYIO MM C ITOMOLIBIO CIHELUAIU3UPOBAHHOTO
IIPOrpaMMHOI0 0OeCIeYeHHUs );

"  OCHOBHBIEC BBIBOMBI.



IIpumepnr

TECTOBBLIX 3aJJaHHH 0 Teme

IIpnioxenne 1

«PEIIEHUE CUCTEM JUHENHBIX AJITEBPANYECKHX YPABHEHIMA
METOAOM I'AYCCA 1 METOJIOM I'AYCCA C BBIBOPOM I'JIABHOI'O

Bapuanr 1
2% 4+ 2%~ ta, =4
A ko, — 3 2y =6,
8% E8x, —3x, v 4% =13

L - - - —_
3%, +3%, ~2% +4x, = 0.

Bapuanr 2
dap bty Ty =2
X+x +3x Ldx =1,
XA+ 3 0, ==

a2

- - 2 —_—
X %+ 3% +4x, =3,

Bapuanr 3
23t 4w + R, =20,
&y AR e = L
2%, +10%, 4 9%, + 7%, =40,
3wy 8z + 9%, +2x, =37,

Bapunanr 4
3%+ +x, +2x, =3,
36, 5%, - o+ 5%, —=6,
6%, +8%, + x; +5x,=-8,

ox H5x, +3x, + Tx, =-8.

Bapnaur 5
T3t 0% +da + 2%, =2,
X AKX, =,
SOy o Ja - D =,

Sl S ey e =),

|
|

IJIEMEHTA»

Yt i -2 =1

S EOE TR T g
SR 5 e e
2%, +2x, +8x, —3x, =2,

i~k iy, =0,
OXy = 3%, TilE Ty, =1,
O =20 Fdoe E =0

o i der e

Ordy - aa T2
i o TRdndn)

In+le A4 1R =3,

S H2% 2%, hx, =T,

Dx -6 rx 135, =2,

. - 2 —

T EE e AR
SEOE Fon - Ak =3
X 2 HixAx =]

2EE 3R — 0 2%, =10,

O S 3R AR 3N =5,
A%, +2%, +x,+2%, =4,
Ax o 2x, + 3%+ 2%, =0,

2 4=t T eb-a T

——

f—“/g—ﬂf—‘——/_‘\r.—/;‘ﬁf—J\ﬁ

2o i —Rr b i =g
A SR
-6x, =7,
M8 e =12

2%+ 3%, — 5%

XX, — 3%, + %, =1,
oA o~ =y

o et

Bt 2 =l

28 Hi b n =0
5 L P
Bt 3x ko Fx, =5,
Xob ks +OF =1,
o} _—
2%, + 3%, — 3x, 10z, =14,

- L
O aed MU E el
2 - —_—
5k g —ox, =),
B et e =1

xieam 1% Slaw =5

b St Sk e i) A
2 X+ 3% =0,
33+ 3%, +4x, —15x, =0,

X +17% +4x%,=0,

2



Bapuanr 6
6x, + 5%, —2x, +4x, =4,
9% =0 #dy g =13

— 2=l

36 =% £ 2%, =11,

Ix; +4x, +2x,

X Pl 1 =25,

PR e
L SR e

ox A 3 6% =10,

Bapuaunr 7
2x|-x2-—6x3 +3x4 :“1, -r]_2x2+x3+x4zos
7.xl _4xz +2X3 *15X4 :—32, 2X[ +~x2 _x3 _x4 :Os
Fp —ddks =A%, 0, =5, Sy d e =)
By = Xy 22X, = 0%, =8, SE e —nrln =10

Bapnant 8
2%, + %, +4x, +8x, =-1,
%oF3my —ox, 2k, 53,
3t =2 A0 TR

Mt e

Bapuanr 9
oot v 0 el 8 B R
36 ~T% +3x,—x, =—1,
Sk Sn ren iy =7,

4x, —bx, +3x, +x, =8.

Bapuaur 10
3%~ 2%, 5% vx, =3
20 =%, Fx, 5, =3,
Xy +2%; —4%, =3,

XSk~ I =

Bapunant 11
A8 o ke asne, =7,
WA R
3 =t A==l

2K, +3x, + 2%, —8x, =—7.

e 2):
R ol b Saiend

b e = ]
rE A s s el

2heAx —6n T lan, =12

2% +5%,— 8% —x, =8,
2%, +16x, —14x, +2x, =24,

(4x +3x, = 9x, +x, =9,

I 3 =Ll =,

i P h e el

Retd v, =1,

[2x+6%+2%+x4w,

|

20 t08 30105 =14

D=2~y =1

oy S e e

4 — 102, +50, —5x, =1,
2x, —14x, +7x, —11x, =—1.

e R TR R T S G e e S T R i e

{8x b, F5x S0 el

2% +3%, 4+ ¥, +2x, =4,
St om b h Ew, =,
5% 1 1e 5 3% 25, =2,

20t 5 et =1,

3 ka2 e, =10,
dx +2x +3x, +6 =8

Ty A+ 3 0%, =18

X +dx + 5% +2x =2,
L0908 + B b
3%+ T8 T =12

ox Fix, e e =0,

12x, +14%, —15x, + 24x, =5,
16x; +18x, —22x, +29x, =8,
18% + 20% —21x, +32x, =9,
10 +12% 16, + 200, =4

24x, +14x, +30x, +40x, =28,
36x, +21x, +45x, +61x, =43,
4B% + 28k, + 00% +82%, =58,
Bl h 35, 8 £ 9 =100

2 =3yt e, =5,
4 —2x, + 5%, Lbx, =7,
Ox, —3%, + 7%, +8%, =9,
8% =dx, +9% +10x, =11,

(OS]




Bapunaunr 12
A= i b=,
205 3w w =3k, = 0,
3notda, % 2y, =0,

R R R G

Bapunant 13
It 2%, 9%, — 8
it =
2x, +x, +4x; +8x, =-1,

)
¥ 3 - 65 25, =3

6ol Ly
ZX = S0

3% =5 iy, 3w, =0,

X +17% +4x =238, =10,

2x 4, X Sl =4
) -~ —

L a R ot x, =3

s AR SR e T

Lo Akt =L

(45x, —28x, +34x, —52x, =9,

R =28 T 208 4 =3
47x, —32x, +36x, —48x, =17
Bl =19 £ 20 38 =i

)

=% +x—x=0

4% =% =a =0,

BEtm = I =1

2%k, —4x, =0



Ipumepsni

COICPKATCIbHDBIX 3ajJaHuil Mo TemMe

[Tpunoxenue 2

«PENIEHUE CUCTEM JIMHENHBIX AJITEBPAMYECKNX YPABHEHUM
METOAOM IT'AYCCA U METOAOM I'AYCCA C BBIBOPOM I'VTABHOI'O

JJIEMEHTA»

[Tpumep 1.
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INPAKTHYECKASI PABOTA Ne 1 (2)
Hoasapuant Ne 2

UTEPAIIMOHHBLIE METO/bI PEINEHUSI CUCTEM JIMHEWHBIX
AJITEBPANYECKHX YPABHEHU
(ma npumepe meToaoB 3eiigensi H BepXHeil pejlakcanuu)

Ilean paborTni

W3YYUTh KJIACCHYeCKHEe WTepallloHHble MeToxbl (3efimens W BepxHel pelaKcaluu),
UCTIOJIb3yEMBbIE /I YMCJIEHHOIO PEIIEHUS CHCTEM JIMHEHHBIX alrebpandeckux ypaBHEHUH;
U3YYUTE CKOPOCTH CXOAMMOCTH 3THX METOJOB B 3aBHCHMOCTH OT BBLIGOpa HTEPAlHOHHOTO
rapaMmeTpa.

IlocranoBka 3agavuu

Hana cucrema ypaBHEHUH Ax=f Nopsiika nXn ¢ HEBBIPOXKICHHON Matpuued 4. Hamucats
pOrpaMMy YHCJICHHOI'O PELICHHUS NAHHOM CHCTEMBI JIMHEHHBIX aJlreOpanyecKuxX ypaBHEHUH
(n — mapaMeTp NpOrpaMMBl), HCIIONL3YIOUIYIO YHCICHHDIH allfOPUTM UTEPALMOHHOIO METOA
3einens:

A =g b

rne D, A" - cOOTBETCTBEHHO NMATOHANLHAS M HIDKHSS TPEYrONbHBIE MATPHILL, k- HOMED

TEKYIIEN UTEPaLUH;

B CilIyda€ HUCIIOJIb30BaHUA HTCPALMOHHOIO0 METOLa BGpXHeﬁ pellaKkcauuu I/ITepaHI/IOHHLIﬁ
[IpoLecc uMeeT cnezxy}omnﬁ BUJI:

k+1 k
X

pe - SR
(D+wAD)——+ 4Ax* = f,
@
rie @ - WTepallMOHHBIA mHapaMeTp (IpU @ =1 MeTox BepxHEH perakcalluyu MepexoiHT B
METOJX 3einens).

r[pejl}/CMOTpeTb BO3MOXHOCTL 3a/laHUs 3JIEMEHTOB MaTpUIIbl CUCTEMBI U €€ npaBoﬁ YacTH KakK
BO BXOIHOM Q)afme JAHHBIX, TaK U ITYTEM 3da]aHUs CIICLIHAJILHBIX (bOpMyJ'I.

Ieaun u 3aga4n NPaKTHYCCKOH padoOThI

1) Pemmtsr 3amannyio CJIAY wurepanuoHHBIM MeTomoM 3ednens (wm Oojee o0LUM

METOJIOM BepXHEH pelaKcalu);
2) Paspaborarh KpuUTEepUM OCTAHOBKHM HTEPALIMOHHOIO IpOliecca, TapaHTUPYIOUUN
nonyueHnwe NpHOMIKCHHOro pemeHust ucxopHod cucremsl CJIAY ¢ 3amanHon

TOYHOCTDIO,




3)

4)

SRS
M3yquTs CKOPOCTL CXONMMOCTM MTEpalMii K TOYHOMY PpEIIEHMIO 3agaud (IpH
UCIIONIB30BAaHUY UTEPALIMOHHOIO METO/la BepXHEH pellakCalllyl IPOBECTH IKCIIEPUMEHTEI
C PasIMYHBIMH 3HAYCHHSIMH UTEPAllMOHHOIO NapaMeTpa @ (B Cilydae CHMMETPUYECKON
TOJIOXKUTEJIBHO OIPENE/IEHHON MAaTpUlbl CHUCTEMbl HM3BECTHO, YTO JUI CXOIUMOCTH
uTepauui ciexyer BblOupath O<w<2; nmpu w=1 Merox BepxHell pelaKcaluu
COBITIa/IaeT C METOAOM 3efiiens);
[Ipapunbnocts pemenus CJIAY noarBepauts crucTeMol TecToB (HampuUMep, MOXKHO
MCTIONB30BaTh pecypchl on-line cucremsl http://www.wolframalpha.com, nakera Maple u
L)

OTtuer no npakTHyeckoii padore

Otuer HOJDKEH COonepIKaTh

TUTYJILHBIN JIUCT (0Opasell npuiaraeTcs);

OINMCaHUE NOCTAHOBKH 3a/1a4M U €¢ 1IeJIeH;

OIUCaHue MeTo/ia (aIrOPUTMa) PEeIIeHHUS;

OIMCAHUE MIPOTPAMMEI U €€ OPUIMHANBHBIN TEKCT ¢ KOMMEHTAPUSIMHU;

TECTBI, JOKa3bIBAIOIINE KOPPEKTHOCTH paboThl mporpamMMbl (He MeHee 3-5 TecTos,
IIPOBEPEHHBIX HETNOCPEACTBEHHO BPYYHYIO MM C IIOMOIIBIO CIEHATU3UPOBAHHOTO
[IPOrpaMMHOro oOecrieueHusl );

OCHOBHbBIE BHIBOJIBI.

Ipunoxenne 2
IIpumepnl
TECTOBBIX 3aIaHHI 110 TeMe

«UTEPAIIMOHHBIE METObI PEITEHNS CUCTEM JMHENHBIX
AJNI'EBPANYECKHUX YPABHEHUU
(na npumepe MeToa0B 3ele/si 1 BepXHel peiaKkcanum)»

Bapuanter 3ananuii Oepyrcs u3 Ilpaxruueckoin paborsr Ne 1 (1) (Ilogeapmant Ne 1)
«Pemenue cucteM JNTHHEHHBIX alreOpandecKux ypaBHEHHWH MerTonoM [aycca m meTomoMm
["aycca ¢ BEIOOpPOM IJIaBHOIO JIEMEHTay.



