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®dopma o0yueHus ouHas
Kadenpa-pazpador ABTOMaTHU3UPOBAHHBIX CUCTEM 00paOOTKU UH(POPMAIIII
YUK U yIpaBIeHUs
Beimmyckaronias ABTOMaTU3UPOBAHHBIX CUCTEM 00pabOTKU MH(POpMaLUU
kadenpa U yTIPaBIICHUS
Tunosvie 3a0anus 05 KOHMPOJILHOU PabOMbL:
1. [lns peuieHust ypaBHEHHS
x*+2x-3=0

Ha oTpeske [-1; 2] ucmosp3yercst METOI AMXOTOMUH. BoinomnHseTcst TpeTHii mar. Kakoit 3 yka3aHHbIX HHTEPBAJIOB
Oyzet comepxarb KOpeHb?

a) [0; 2];

6) [0.5; 2];

8) [0.875; 1.25];

2) [0.9; 1.25];

0) [0.5; 1.25].

2. Onpenenuts 0TPe30K, Ha KOTOPOM YpaBHEHHE
x* —5sinx =0

MMeeT XOTs OBbI OJIMH KOPEHB?

V= o]
a)|—, mf,;
2

6) [0.1; ﬂ]'
A5 L
6) [2.5; 7l;
)= 16]
2
0) ypaeHenue KopHel He umeem.

3. Kakoii Meron pelieHHs HEJIMHEHHBIX ypaBHEHHH HanOoyiee YyBCTBHUTENEH K BHIOOPY HAaYaIbHOTO
MpUOIIMOKEHUS (C TOUKHU 3PEHHS CKOPOCTH CXOJAUMOCTH)?
a) Hviomona,
6) ouxomomuu,
8) umepayuii,
2) 3etidens
0) xopo.
4. VYpasuenne f(X)=0 B MeTome urTepamnmii IPUBOIUTCA K BHIY X = (D(X) . Kakoe ycioBue momkHo

BBITIOJTHATHCS 17151 QYHKITAN ¢(X) ?

o) p(X)9"(x)>0;
6) max|e'(x)|<1;



6) max|p”(x)| <1;
2 p(x)9"(x) <0;

0) Hem 8epHO20 omeema.
5. Ha xakoM H3 yKa3aHHBIX WHTEPBAJOB BO3MOXHO NpPUMEHCHHE MeTona HpIOTOHA JUIsl pelieHws
YpaBHEHUS
x*—x*-25x+2=02
a) [5, 6],
0) [2, 3];
6) [_31 _1]1
2) [-2.1,-1.2];

0) HU HA OOHOM U3 YKA3AHHBIX UHMEPBAILO8.

6. IlycTe IpuMEHEH OMH IIar METO/a XOPJI A7 PEIICHUs] HEIMHEHHOTO ypaBHEHUS
3 2
X" +x°—2x*-10x-2=0
Ha otpeske [2; 3]. Kakoif nHTepBai MoIydInM sl JaTbHEHUIIEeTo MOUCKa KOPHS?
a) [2.48; 3];
0) [2.09; 3];
6) [2; 2.09];
2) [2; 2.5];
7. aHbl cAeAyIoUIye I1ard alropuTMa peuieHns CUCTeM HEJIMHEWHBIX YpaBHEHUH METOJIOM MPOCTHIX
UTEpaLUiL:

k+ k
1) X* = p(x®);
2) k:=0 (Homep uteparun);
‘X(k+1)

3) ecnu ‘ —x® H < &, TO KOpEHb x** unaue k:=k+1 u BeImONHUTS Wary 1, 3;

4) BbIOpaTh HAYATBHOE MPHOIMKCHHE x©.

BoIOpaTh NpaBHIIbHYIO TTOCIEI0BATEIBHOCTD UX PeaTU3allHH.
a)l),2),3),4);
6)4),3),2),1);
6)4),2),1),3);
2)4), 3), 1), 2).
8. Vpasuenne f(x)=0 pemaercs meromom Herorona. Kakass W3 HHKEMPHUBEAECHHBIX (OPMYJ SBISIETCS
MIPaBUIIBLHOM?

X, — X

_ K k-1 Cf(x):
f(Xk)_ f(Xk—l) ( k)

6) Xea =P(X);

ki — X — f(Xk) ;

i f'(x,)

a+bh
2) Xks1 = ——.

a) Xy =X

8) X

9. U3 HHUKCTIPHUBCACHHBIX (l)OpMy.]'I BBI6paTI> Ty, KOTOpasd COOTBCTCTBYCT UTCPALIMOHHOMY IIPOLCCCY
BbIYUCJIICHUA KOPHA YPAaBHCHUA

x®+3x*-1=0

METOJIOM MPOCTON WTepaIuy yisi uaTepBania [-3; -2].

a) Xn+1 :%_3,

n

6) X, =+1-3x2)/3;

1
6) Xn+1 :;_2,

2) Xn+1 = V(l_X:)IB



10. 11t HeMTUHEHHOTO YpaBHCHHUS
x*—x?-16x+4=0
OTIPENCTUTh OTPE3KH, COJICPIKAIINE TOTBKO OJUH KOPEHb.
a) [-4; -2], [-1; 8];
0) [-4; -2], [-2; 8/3], [4; 5];

6) [-2; 10];

2) [-3;-2], [-2;-1], [2; 41;

0) [-4; 8].

11. Cucrema nuHeiHBIX anredpanyeckux ypaBHenuit AX=Db, rae
3 1 00 4
1 3 1 0 5
A — ’ b =
0O 15 3 1 5,5
O 0 1 2 3
pelIaeTcsi MEeTOI0M CKAIIIPHON MPOTOHKH Xi=aiXi+1+fi. UeMy paBHBI K03 PHuImenTsI o1 ,B1?

a) o1= 3,p1=1

6) 1= 3,ﬁ1=4

6) 1= -],ﬂ1=4

2) 1= -1/3,,5124/3
0) 1= -]/3,,512 -4/3
12. Kakoii W3 NpUBEACHHBIX HI)KE METOJOB HaWOOJee IMOIXOTUT JUISl PEIICHUS CHCTEMbl JIMHEHHBIX

12 -6 76 1
. 3 7 1 2
anrebpanyecknx ypasuennii Ax=b, rne A = cond(A)=15.73
5 -3 7 -6
6 5 -9 7
a) memoo epaujenui
6) memoo I'aycca
8) Memoo K8AOPAMHbBIX KOPHell
2) Memoo CKASPHOU NPO2OHKU
0) npasuibHo20 omeema Hem
13. lana matpuua:
10 -1 3
A=3 2 -2
4 -7 5
Yemy pasHa Hopma || Al ?
a) 16,
6) 12;
8) 14,
2) 17,
0) Hem NpaAGUILHO20 OMeEema.
14. Jlana matpuna A:
-1 1 -1 -1
1 2 0 O
A= :
1 0 0 -1
1 1 1 1

Kakosa 0ynet marpuna U mocie Beinonaenus LU — pasioxeHust MaTpuibl A?



-11 -1 -1 -11 -1 -1
0 3 -1 -1 3 -1 -1

a) U= ; 6) U= ;
0 0 -0.67 -167 0 -0.33 -1.67
0 0 0 1 0 0 -1
-11 -1 -1 -11 -1 -1
0 3 -1 -1 0 3 1 -1

g) U= ; 2) U= ;
0 0 -0.67 -167 0 -067 -167
0 0 0 -1 0 0 0 -1

0) neso3modicho svinoanums LU-paznoocenue mampuyor A.
15. Beruucnenue onpenenurens LU-dakTopu3oBanHOM MaTpHIibl A, T/ie

A=(a;), 1 =1,..,n, j=1,..,n,
0, i<j, 0, i>],
L U
L=<1 1=], u.
L, 1> ],
OCYH_IGCTBIISIGTCﬂ KakK....
a) detA=ayiaz..am ;
6) detA=u11U2;...Unn;

6) detA:|11|22... Inn;
2) 6EPHO20 omeema Hem.

16. Pemenne CJIAY Ax=b MeT0o10M KBapaTHBIX KOPHEH COCTOUT U3 CIIEAYIOIIUX ITAIOB:

a) 1) npedcmasumv A=LU;
2) navimu mampuyot L,U;
3) uz cucmemor Ly=b onpeoerums y;
4) uz cucmemnr Ux=y onpedenums X.

6) 1) npeocmasums A=U'U;
2) onpedenums mampuyu U, U,
3) uz cucmemvr Uy=b onpederums y;
4)uz cucmemvr Ux=y onpedeaums X.

8) 1) ma nepsom smane uz mampuysvl A noOAYUUMb BEPXHION MPEY20JbHYI0 MAMPUYY C
EOUHUYHBIMU OUALOHALHBIMU dNIeMEHMaMU;
2) nHa emopom smane, UCNOIb3YSL NOJYUEHHYIO MAMPUYY, onpeoeiums X.

2) Hem 8epHO20 OomeEema.

17. lana cucTeMa JIMHEHHBIX allreOpanvecKux ypaBHeHH AX=D ¢ Matpuueit

11 -1 1
1 2 0 0
111 0 -1/
11 1 1

Vkaxknte Bua MaTpuilsl C Iocie BHIOMHEHHS TIpsAaMoro xoaa metoaa I'aycca (AXx=b npeobpasyercs B Cx=y).



1 -1 1 -1 -11 -1 1
~ 0O 1 -1/3 1/3 1 -1/3 -1/3
a) N= ; 6) C= ;
0 1 5 0 1 5
0 O 0 1 0 0 0 1
-1 1 -1 1 -1 1 -1 1
0O 1 -1/3 1/3 0O 1 -1/3 1/3
g) C= ; 2) C= ;
0 O 1 1 0 O 1 0.5
0 O 0 1 0O O 0 1

0) 01151 0anHol cucmemovl Memoo I aycca ne npumeHuM.
18. Kakoe U3 HUKETPUBEACHHBIX BRIPAKCHUN XapaKTepU3yeT TPYA0EMKOCTh MeTojia ['aycca perienus

CJIAY?
a) ~n’3;
6) ~n’l2;
6) =n;
2) ~4n%3.

34ech N - YUCIO ypaBHEHUM CHCTEMBI.

Tunoesle 80NpOCHL K 3a4em) .

1. ITpubnmxennsie yucia. cTouHuky 1 KiaccuuKaius morpenrHocTH.

2. IIpaBuia npuOIMKEHHBIX BBIYMCICHUN U OLIEHKA MTOTPELUTHOCTH MIPH
BBIUHCIICHUSIX.

3. JlecsiTuHas 3anuch NpUOIMKEHHBIX Yucell. 3Havalas mudpa.

KonnyecTBo BEpHBIX 3HAKOB.

4. ObpartHas 3a7aya TEOPUH MOTPELIHOCTH.

5. Pemenue CJIAY meronom ["aycca.

6. Pemenne CJIAY metonom 'aycca ¢ mocTon0110BbIM BBIOOPOM TJIaBHOTO
JJIEMEHTA.

7. O0yCIOBIEHHOCTD JTUHEHHBIX aIreOpanyecKux CUCTEM.

8. Ilpumenenne merona ['aycca K BEIYHACICHUIO ONIPENIEUTENEH 1 0OpAIEHHIO MAaTPHII.
9. LU-pa3noxxeHue MaTpuil.

10. Meton npoctsix utepannii penieHust CJIAY.

11. Metoz SAxo0Gwu.

12. Metox 3ennens.

13. Metoab! penieHNs HEMMHENHBIX CKASIPHBIX ypaBHEHU. Jlokann3anus KOpHE.
14. Tunel CXOAUMOCTH UTEPAITMOHHBIX MOCIIEI0BATEILHOCTEN.

15. Meron nuxoromuu. Meton xop/.

16. Pemenue ckansipHbIX YpaBHEHUI METOJIOM MPOCTHIX UTEpaAlMid. 3aa4a O HEMOABUKHON TOUKE.
17. TlonuHOMUaNbHAs HHTEPIIOJSALMS. 3a/1a4a U CIIOCOOBI alpoKCUMaIMy GyHKINH.
18. OneHka NorpeurHocTd HHTEPIOISAIUOHHON Gopmysl Jlarpanika.

19. Yucnennoe unterpupoBanue. Kpajgpatypusie popMyIbl IpsMOYTOIbHUKOB.

20. OneHka NOrpenHOCTH YUCIICHHOTO HHTETPUPOBAHHS.

21. CemelicTBO KBagpaTypHbIX (popmyn HproToHa.

22. Yucnennoe auddepennuporanue. @opmMyIibl YMCICHHOTO nu(depeHITMpOBaHHUS.

Tunosvie memul peghepamos:

1. YucneHHble METObI B IPUKIAIHON MaTeMaTHKE U €CTECTBEHHBIX HayKaX. DJeMeHTapHas TEOpHUsl
MOTPEUTHOCTH.



sw

10.

YpaBHEHHE C OJTHUM HEU3BECTHBIM, HCCIIEIOBAHUE U OTAEIEHUE KOpHEN. JluxoTomuss. MeTo mpOCThIX
uteparuii. [Iporecc Diitkena. Meton HeroTona u ero mogudukauu. Meton napado.

CucreMbl HETMHENHBIX YPaBHEHUH, METO] POCTHIX UTepauuii u meroa HeroToHa.

besycnoBHas MuHuMu3anusa GyHKIKUK OHON MepeMeHHOI. MeTo bl 30710TOr0 ceueHusi, HproToHa,
napabo.

besycnoBHas MuHuMu3anusa GyHKIUNA HECKOIBKHUX MEepeMeHHbIX. Turbl peiabedoB. MeTo bl
MOKOOP/IMHATHOT'O, TPAIUEHTHOTO U HAUCKOPEHIIIETo CIycKa.

BrruncnutensHble 3a1a4u JIMHEHHON anreOpsbl, kKiiaccuuKalys METOI0B U 00JIaCTH UX IPUMEHEHUS.
BrraucnurenbHas 00ycinoBiIeHHOCTh U €€ oleHKa. [IpsiMble METOIbI PEIIeHUs] CUCTEM JIMHEHHBIX
ypaBHeHui. Meton ["aycca u ero Moaudukaum.

LU-paznoxenue u ero npumenenue ais pemennst CJIAY, Beruncnenus onpeaenurenacii 1 o0paTHbIX
Martpuil. MeTo/1 KBaJIpaTHBIX KOPHEH.

Urepanmonnsie metoasl pemenuss CJIAY. Metonbr Sko0u u 3eitaens, ux cxoauMocTb. MeTobl
penakcauuu. Metozsl pemienust CJIAY, ocHoBaHHbIE HA MUHUMHU3AIUU KBAaJPAaTUYHOTO (DYHKIIMOHATIA.
Anrebpanyeckast mpodiieMa COOCTBEHHBIX 3HaYeHH. MeToy JlanuneBckoro. MeTo 1 MHTESPITOIISIINH.
Merton Bpamenus SAxkoowu.

WnTepnonsiuust. Muorounens! Jlarpanxka u HetoToHa. OlieHKa NOrpeHOCTH MHOTOWIEHHOM
uHTepnosiuud. MHorouwieHs! UeOblleBa, MUHUMU3ALIMS TOTPEIIHOCTH UHTEPIIONSIIINM Ha
4eOBIIIIEBCKOM HAOOPE y3JI0B.



