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TpeooBanuss @I'OC k o0pazoBaTe/IbHBIM pe3yJibTaTaM:

B pe3yibTaTe
JUCIATIIMHBI
JOJKEH YMETh!

OCBOCHUS
oOyuaromuiics

1. Hcnonb30BaTh OCHOBHBIC YHUCIECHHBIE METOBI PEIICHUS
MaTeMaTUYCCKHX 3aJ1ad.

2. BpiOMparh ONTUMAJbHBIA YHUCICHHBIA METOH IS
pelIeHus TOCTaBICHHOM 3a4a4H.

3. JlaBaTh MaTeMaTHYECKHE XapPaKTEPUCTUKU TOYHOCTH
HUCXOMHOW WH(GOpPMAIMM W OILEHHWBATh TOYHOCTH IOJYYEHHOTO
YUCJICHHOTO PEIICHUS.

4. Pa3pabatbiBaTh
peleHusT BBIYMCIUTEIBHBIX —3ajad,
TOYHOCTD 1OJTY4aeMOT0 pe3yJIbTara.

QITOPUTMBI U MPOTPAMMBI IS
YUUTHIBasE HEOOXOIUMYIO

B pe3yibTaTe
JTUCIUTUTUHBI
JIOJKEH 3HATh:

OCBOCHUS
oOyJaromuics

1. 1. Meroapl XpaHEHHUsS 4YHCEN B IMAMITH DJECKTPOHHO-
BBIYMCIIUTENILHOW MamuHbl (Hasiee — 9BM) u neiicTBust HaJ HUMH,
OIICHKY TOYHOCTH BBIYHCJICHUH.

2. Meronp! pemieHnss OCHOBHBIX MaTeMaTUYECKHX 3a7ad —
WHTETpUpOoBaHus, MudPepeHInpOBaHUs, PEIICHHUS JUHEWHBIX U
TPAHCUEHJCHTHBIX YPaBHEHUW M CHUCTEM YpPaBHEHUN C MOMOIIIBIO
OBM.

Yeaowcaemviii cmyoenm! Bam npeonazaemcsa evinonnums 30 3a0anuii 8 mecmogotl ¢popme 0
KOHMPOJISl YCBOCHHBIX 3HAHUU U NpaKmuyeckoe 3adauue OJisl OYeHKU 0c80eHHbiX ymenuu. Kaowcoas
yacme ugzauema oyenusaemcs. Mmoeosas oyeHxka ckiaovieaemcs KaK cpedHee apupmemuieckoe
08YX 3a0aHUll, ¢ y4emom meKyuell yCnegaemocmu no y4eOHou Oucyuniune.

3agaHus /15 IPOBEPKH YCBOCHUS 3HAHUIA.
Kpumepuu oyenxu mecmoswvix 3a0anuii.
IIpasunvnwviti omeem na éonpoc oyenusaemcs 6 1 6ann, HenpasuIbHbIL OMEEn Uil e20 OMCYmcmeue —

HOIb OALN08.

Onenka ITponieHT npaBUIHHBIX OTBETOB
5(0TIHMYHO) 90% - 100%
4(xopo1o) 70% - 89%

3(yIOBIETBOPUTENHHO) 55% - 69%
2(HEeyZOBJIETBOPUTENIBHO) 54% un meHee

Bpems na evinonnenue 3aoanuii: 1 akademuveckuii yac.

|. BolOepuTe 01UH BepHbI 0TBET
1. Ymo makoe abconromuas noepewtnocms?
a) OTHOILLIEHHE TOYHOTO ¥ MPHUOIMKEHHOTO 3HAYCHUN YHCIa;
0) MOJlyJIb Pa3HOCTH MEX/1y TOYHBIM U MPUOJIMKEHHBIM 3HAYCHUEM UHUCIIA;
B) MOAYJIb OTHOILIEHHSI TOYHOT'O ¥ MPHOIMKEHHOTO 3HAUCHHH;
I') pa3HULAa MKy TOUYHBIM 3HAUEHUEM UHCIIa U €ro NPUOIMKEHHBIM 3HAUEHUEM.

2. Ymo maxoe omuocumenvHas NOZpeutHocms?
a) OtHomeHue aOCOMOTHOMN MOTPEITHOCTH K TOYHOMY 3HAUYECHUIO BETUYHHBI;
0) pa3HOCTb MEXJy TOYHBIM U MPUOIMKCHHBIM 3HAYCHUEM BEJIIMUMHEI,
B) MOMYJb PA3HOCTH MEXAY TOYHBIM U IPUOIM>KEHHBIM 3HAYEHUEM BEIMYMHBI;
I') OTHOIICHUE aOCOMIOTHOMN MOTPEIIHOCTH K MOTYJF0O TOYHOTO 3HAYCHHUSI.

3. Kaxas yugppa uucna nasvieaemcs 6epHou?
a) BEpHBIMHU Ha3bIBAIOTCS BCE UQPHI JECITUYHOMN 3aMCH YHCIIa, KPOME HYJIEH, CTOSIIIUX CIIeBa
OT NepBoi BepHOU U(PBI, OTIMYHOMN OT HYIS,
6) mobas uudpa yrcaa Ha3bIBACTCS BEPHO;




B)
r)

1ugpa YuciIa Ha3bIBAETCs BEPHOIL, €Ciii aOCOMI0THAS OTPEIIHOCTD YKCIIa HE PEBOCXOAUT
MIOJIOBUHBI €MHUIIBI TOTO pa3psijia, B KOTOPOM 3allMcaHa 3Ta 1udpa;
BEpPHOM Ha3bIBAETCs MOCIETHss udpa yuca.

4. Kaxas yughpa uucia nazvieaemcs snavaweri?

a)

3HAUAIIMMH Ha3bIBAIOTCS BCE UG PHI ACCATUYHON 3aMUCH YHCIa, KPOME HYJICH, CTOSIIUX CIeBa
OT MepBOM BepHOU IUGPBI, OTIIMYHOMN OT HYJIA,;

mro0as mudpa Yrciia Ha3pIBACTCs 3HAYAIIICH;

nugpa Yucia Ha3bIBAeTCs 3HAYAIIEH, eciIi a0COMI0THAS MOTPEIIHOCTD YKHCIIa HE IPEBOCXOAUT
MOJIOBUHBI €IMHUIIBI TOTO Pa3psizia, B KOTOPOM 3alucaHa 31a nudpa;

3HAUaMIe Ha3bIBACTCS MOCIEIHA udpa yncna.

5. Yemy paena npedenvras adcoIomuas NO2peuHoCms CyMMbl 8eIUUUH?

a)
0)

B)
)

npeesibHast a0CONMIOTHAS MTOTPEITHOCTh CYMMBI PaBHA HAUMEHBIIICH U3 BCEX MOTPEIIHOCTEH;
npeenbHasi a0COMOTHAS TOTPEITHOCTh CYMMBI BEJIMYHH PaBHA MPOU3BEACHUIO MPEACTBHBIX
aOCOJIIOTHBIX TIOTPEIIHOCTEH

npeenbHasi a0COMOTHAS TOTPEITHOCTh CYMMBI paBHA OTHOIICHHIO TPECIIbHBIX a0COTIOTHBIX
MOTPEIIHOCTEN;

npejesibHast a0COMIOTHAS MOTPEITHOCTh CYMMBI BEJIMYUH PaBHA CyMME MPEIEIbHBIX
aOCOJIIOTHBIX TIOTPEITHOCTEN ATUX BEIIMYHH.

6. quy pasHa l’lpeaeJZbHCl}l ONMHOCUMENbHAA NOCPEULHOCMb np0u3eedeHuﬂ senuqun?

a)
6)
B)
)

MpeaeIbHAsE OTHOCUTENbHAS MOTPEITHOCT MTPOU3BEACHUS paBHA HAUMEHBIIEH U3 BCEX
MOTPEIIHOCTEN;

MpeaeIbHAsE OTHOCUTENbHAS MOTPEUTHOCTD MIPOU3BEAEHUS BEJIMYMH PaBHA IPOU3BEACHUIO
MpeeIbHBIX OTHOCUTEIBHBIX OTPELIHOCTEH;

npeacibHas OTHOCUTCIIbHAA IMOTIPCITHOCTD IMPOU3BEACHHNA paBHA OTHOICHUIO IMTPEACIIbHBIX

OTHOCHUTCJIBHBIX HOFpeHIHOCTeﬁ ;

npeaciibHass OTHOCUTECIIbHAA MMOrPCITHOCTL MPOU3BEACHM A BEJIMYHMH paBHA CYMMC ITPCACIIbHBIX

OTHOCHUTCJIIBHBIX IIOT" peHIHOCTCﬁ O9THUX BCJIMYHH.

7. Kopnem ypasnenus nazoléaiom
a) TaKOe UKCJIO, TIPH KOTOPOM JIeBasi 4acTh yPaBHEHHs GOMbIIE PaBOi;
6) TaKoe uMCII0, KOTOPOE IIPH MOJICTAHOBKE €r0 B YPaBHEHHE 0OPAIIAET ero B BEPHOE PABEHCTBO;
B) Takoe MpeoOpazoBaHue ypaBHEHHUs, IIpH KoTopom oHo npunumaet Bua X = f(X);

I') TaKO€ YMCIIO, IPU KOTOPOM JI€Basi YaCTh ypaBHEHUS MEHbIIIE ITPABOM.

8. I'osopam, umo KopeHb ypasHeHUs U30TUPOBAH HA HEKOMOPOM NPOMEdHCYmKe, eciu
a) Ha 9TOM IIPOMEXKYTKE HaXOJAUTCSI POBHO OJMH KOPEHb JAaHHOTO YPaBHEHUS,
0) Ha MPOMEXKYTKE HaXOASITCS BCE KOPHU JaHHOTO ypaBHEHUS;
B) Ha IPOMEKYTKE HaXOAUTCs (PUKCUPOBAHHOE YHCIIO KOPHEH, HO OOJblIle, YeM OJIUH,
T') Ha JAHHOM MPOMEXKYTKE HET HH OJTHOTO KOPHSI IaHHOTO YpaBHEHHSI.

9. Bwibepume gepnyio ghopmyny memooa Hviomona

_fG)

X . =X ;
a) n+1 n f/(Xn)
X —X
6) X . =X — n__"nl f(x):
) n+1 n f(Xn)— f(Xn_l) ( n)
B) Xp1 =@(X,);
) X ., =X %X ).

T (x) - F(%)



10. Buibepume gepuyro ¢hopmyny eviuucienus onpeodeeHHo2o unmezpaia no memooy mpaneyuil
b

a) [ fO)dx=h(y,+..+Y,);

b

6) -'f(x)dx:h(y0 + Y, ot ynfl);

b

‘ h
B) } f (X)dX :g(yo + Yo T 2(y2 +..t y2n72) + 4(y1 +...t y2nfl));

a
b

] h
r) | f(x)dx:E(y0+yn+2(yl+...+ ynfl)).

a

11. Bvibepume 6ephyto ¢hopmyny 0151 6blUUCIEHUSL ONPEOeNeHHO20 UHMe2Pald ¢ NOMOWbIO hOpMY bl

Cumncona
b

a) [fO)dx=h(y,+..+Y,);

b

6) _'f(x)dx:h(yO Y et Vo)

b

. h
B) ] f (x)dx =§(yo + VYon +2(Y, + ot Yor o) HA(Y, ot y2n—1));

a
b

- h
D | F00a=Z (Yo + Yy +200 +-t Vo).

a

12. Buibepume npasunvroe onpeodeienue KpUusoaUHeuHou mpaneyuu.
a) (urypa, orpaHudeHHas 3aMKHYTOI nuanei F (X, y) =0;

6) ¢urypa, orpanndennas ypasaenuem f (X)=0;
B) Qurypa, orpanudennas ypasuennem f (y)=0;

r) ¢urypa, orpanudennas kpusoit Y = f(X) u npamervu X=a,Xx=0,y=0.

13. Buvibepume epuyro ¢hopmyny unmepnoaayuonno2o MmHozounena Jlazpamnsica.

2 )=y, +i?;a’i0 (X=%,) (X = X)

6) f(x)= Zn: f(x) (X = Xg)- (X=X )(X = Xi,g)-- (X = X,)

(Xi - XO)"'(Xi - Xi—l)(xi h Xi+1)"'(xi B Xn) |

h
B) f (X) :g(yo + Yo t 2(y2 +.o.t y2n72) +4(y1 ..t y2n—1));

h
) f(x) =§(yo + Yy 20, et Yod))-



14. Bvibepume sepuyro ¢popmyny unmepnoaayuonHozo mHozounena Horomomna.

0 F00=Yor DT (X x)(x-x);

6) f(x)= an f(x) (X =Xg)- (X = X ) (X = Xiyg) - (X = X,)

(Xi o XO)"'(Xi o Xi—l)(xi a Xi+1)"'(xi o Xn) ,

h

8) f(X) =§(y0 + Yo +2(Y, + o H Yor o) AV, + o H Youd) )
h

r) f(x) =§(yo + ¥, + 20y, F ot Yoa))-

15. Buibepume sepuyro ¢popmyny oyeHKu mouHoCmu KOPHsl, 8bI4UCTIEHHO20 MEMOOOM NPOCMOLL
umepayuu.

M h2 14
a) 224 (b—a)<g,M2:£rS]9S>§|f (x);
3
6) '\fgg (b—a) <&, M, =max|f "(x)];
B) m<g,m:max|f'(x)|;
m a<x<b

r) ﬁ|xn —X,4|<e.

16. Bviopamw eéepryro popmyny oyenKu mouHoCmu KOPHsl, 8bIYUCTEHHO020 Memooom Heromona.

2
0 M2 0 a) <., M, = max| (1)
3
6) I\fég (b—a)<g,M3:£rS131§>§|f”'(x)|;
B) M<g,m:max|f’(x)|;
m a<x<b

r) ﬁ|xn —X,4|<e.

17. Bvibepume npasunbhyio nocCmano6Ky 3a0aju npy UHMEPROAUPOBAHUU CIAUHAMU
a) TOCTPONTE KYCOYHO-3a/IaHHYIO (DYHKITHIO U3 MHOTOWIEHOB HEOOJBIION CTETIEH! TaK, YTOOBI
OHa MOIJIa 3aMEHUTh TaHHYIO (PYHKIIUIO;
0) 3aMEHUTh JAHHYIO QYHKIUIO OJTHUM MHOTOUJIEHOM CTENEHH N,
B) BBIYMCIUTH ONPEAEICHHbIM HHTETpal OT (PYHKIMH HA 33JaHHOM IIPOMEKYTKE;
') BBIYUCIUTH MPOU3BOAHYIO (DYHKIIMU B 33JJaHHON TOYKE.

18. Buibepume gepHyr0 nocmanosKy 3a0auu UHMepnoIupOBaAHUs
a) BBIYMCIINTE ONpPEENCHHBIN HHTETpall 0 33JaHHOMY OTPE3KY;
0) HaliguTe OoJiee TPOCTYIO (PYHKIINIO, KOTOPOH MOXKHO 3aMEHUTH TaHHYIO (PYHKITUH;
B) HaiiuTe NpOU3BOJHYIO0 (DYHKIIMU B 3aJaHHOU TOUKE;
r) peumre ypasuenue f(X)=0



19. Buibepume 6epHuvie (hopmynvl 05 pewieHuss cucmemul TUHEUHbIX YPAGHEHUU MemoO0oM NPOCIOT
umepayuu

(k+1) _ (k)
Xl - Clil.Xl + bl
X = ¢ x84+ ¢, x +b,
a) ;
x D =¢ x™+c x{+..+c x¥+b
(k) _ (k+1) (k+1) (k+1)
X, =CuX T ACLX G X 4Dy
(k) _ (k+1) (k+1) (k+1)
6) X, =Cy +CpoXy 7 H .+ Cyp Xe +b2_
(k) _ (k+1) (k+1) (k+1)
X, =Cpy +C X% A+ +C X 4D,
1 (k+1) _ (k+1) (k) (k)
X:L R +C12X2 +...+C1an +b1
: X0 = ¢ x4 x84+, X + b,
B ;
X =¢ xP e x$ 4+ +c x4+ b
X = xM 4, x4+ e xB) 4Dy
: XD = ¢, xM + ¢, x4+ ¢y xE b,
T .
XD =¢ x™ +c x{+..+c x¥+b

20. Bvibepume sepuyto popmyny eviuucieHus no memooy npocmou umepayuu.
f(x)
a) Xn+1:Xn_fy ! ;
(%)
X —X
- n n-1 f (Xn) :
f (Xn) —f (Xn—l)
B) Xn+1 = Q)(Xn) ;

6) Xn+1 =X

X %o
r) X, =X, — . f(x,).
1 F06) = T(%)

I1. BbiOepuTe HeCKOIbKHX OTBETOB

21. Bvibepume 6epbie 5manvl HAXOHCOEHUs KOPHSA MEMOOOM NOJIOBUHHO20 OeleHUS.
a) OTJENUTb KOPEHb YPaBHEHUS,
0) MOAETUTH OTPE30K MOMOJIaM U BBIOPATh Ty MOJOBHHY, Ha KOHIIAX KOTOPOTO (PYHKIUS UMEeT
pa3HbIe 3HAKH;
B) BBIOpATh U3 JIBYX OTPE3KOB TO, HA KOHIIaX KOTOPOro (PyHKIMS UMEET OIMHAKOBBIE 3HAKH,
I') MPOAOJDKATH JIEJIEHHE 0 TeX TOP, MTOKa JUTMHA OTPe3Ka He CTAaHEeT PaBHOW YABOCHHON
TOYHOCTH.



22. Bvibepume 6epHbie 9manvl HAXOHCOCHUS peueHUsl CUCTeMbl TUHEUHbIX YPAGHEHUL MemoooM
Taycca.
a) IPUBECTU MATPHUILY K TPEYTrOJILHOMY BUILY;
0) 3amucaTh MpeoOpPa3OBaHHYIO CUCTEMY,
B) BBIPA3UTh MOCJIEIOBATEIHLHO BCE IEPEMEHHBIE U3 TIOJYyYCHHBIX YPaBHEHHIA;
') BBIYHUCIUTH OMPEICITUTENh OCHOBHOM MaTPHIIBI.
23. Bvibpams eephbie amanst HAX0HCOCHUS CYMMbl NPUOTIUNCEHHBIX YUCE]L.
a) BBITIOJTHUTH JICHCTBUS,
0) OKPYIJIUTh pe3yibTaT A0 YKCIA AECATUYHBIX 3HAKOB, PABHOTO BHIOPAHHOMY;
B) OKPYIJIUThH OCTajJbHbIC YHCIIA TAK, YTOOBI B HUX OCTAJIOCh HA OJIMH JECATHYHBIN 3HAK OOJIbIIE,
YeM B BHIOPAHHOM YUCIIE,;
') BBLICTUTH YKCJIO C HAUMEHBIIUM KOJIMYECTBOM BEPHBIX IE€CATUUHBIX 3HAKOB.

24. Bvibpamb éepHble NpUMEHUMOCMU Memood NPOCmou umepayuu K peueHur0 cucmembsl TUHetHbLx

VPAHeHUII.
n
a) maxZ‘aij ‘ <1;

<i<
Lj=n o3

0) maxzn:‘aij‘<1;
j=1

I<i<n

B) iiaij <1;

i=1 j=1

25. Buibpamo npasunvhvie smanvt peutenus oupgepenyuansuozo ypasnenus T (X, y,y)=0 c
HAYANbHLIMU YCAOBUAMU Y ) = y(xo) Memooom Jiinepa.
a) seipasuth Y =g(X,Y);

6) Berancants Y, =Y, +hg(X., Y,):

B) ONpE/ENINM IIar IBMKEHHS 10 OTPE3KY;
) ONpe/euTh HauMEeHbIIee 3HaueHHe QyHKIIH g(X,Y).

26. Boibepume 6eprbie yClo6us MO20, 4Mo K YPAGHEHUIO MONCHO NPUMEHUNb MEMOoO NPOCmou
umepayuu.
!
a) BIMonHeHo ycnosue @' (X) <1;

0) BBINOJIIHEHO YCIOBUE |(p(X)| >1;
B) BBINOJIHEHO yCIOBUE |¢)'(X)| <Qg<l,;

I') ypaBHEHHUE MPEJICTABICHO B BUjie X = (p(X) .

27. Bvibepume sepnvie chopmynvl 015 peuieHuss Oud@epeHyuaibHo20 YpasHeHus..
a) Y= Yk +g( f (Xk’ yk) + f (Xk +h, Yo + hf (Xk’yk)));
f(x) .
B) Yo = P(Yn):
D Y = Yo +hf (X%, ¥i)

0) Yo = Yo —



28. Onpeoenume HedOCMaAmKu Memooa NOJ0BUHHO20 OeleHUS.
a) OYCHb MPOCTOU B pean3aIiui,
0) He TpeOyeT HUKAKMX CBOWCTB ()YHKIIUU KPOME HEIPEPHIBHOCTH,
B) HENMPUMEHUMOCTB K KOPHSM, 11 KOTOPbIX ock OX sBIIsieTCS KacaTelbHOM;
') MEJICHHAs! CXOAMMOCTh METO/Ia.

I1l. YcTanoBure cooTBeTCTBHE
29. YVemanosume coomeemcmaus mexncoy HA36AHUAMU Memood U memu Mmunamu 3a0ad, 0as KOmopvlx
OHU NPEeOHA3HAYEHbl.

Mertob! pereHus Tune! 3amau

1. Merox HproToHa a) HMatepnonupoBanue QyHKIUN

2. Merog I'aycca 6) Pemenue nuddepeHnnaNbHBIX YpaBHEHHHA
3.  ®opmynsl CumriicoHa B) Pemenue cucrem JIMHEHHBIX YpaBHEHUN

4. Merton Ditnepa r) Beruncienue onpeneneHHOro HHTerpaia

n) Pemenue anreOpanyeckux ypaBHEHUN

30. Yemanosume coomeemcmeue Me:)fcdy qbopMyﬂaMu YUCIEHHO20 UHRmMezcpupoeanusl U OYEeHKamu

nozpewHocmeu
MeTo/1bl YUCIIEHHOTO HHTETPUPOBAHUS OneHka norpemHocTu
1. Meroa npsMOyroiabHUKOB a) M hz
~2__(b—a), M, = max| f "(x)
a<x<b
2. Merog Cumncona 0) |\/| hz
—2—(b-a), M, =max| f"(x)|
a<x<b
3. Meron Tpanenwii B) |\/| h4
—%—(b-a), M, =max|f“(x)|
82 a<x<b
4. Meron cpeHUX MPSMOYTOJIbHUKOB n M h3

22 (b—a), M, = max| f"(x)|

]_ a<x<b

ax| f'(x)|

1)

a<x<b
3agaHus 17151 NPOBEPKH OCBOCHUS] YMECHHH.
Veaorcaemovini cmydeHm.’ Bawm npedﬂazaemal B8bINOJIHUMb NPpAKMUYecKoe 3a0aHue.

I{pumepuu OYEHKU NPAKMUYECKO2cO 3a0aHUA.

Onenka Kpurepuii
5(oTnyHO) 3agaHue BBINOJIHEHO BEPHO B MMOJHOM 00BbeMe, BEpHO MIPOBE/IEHBI BCE
BBIYHMCIICHHSL.
4(xopomuio) 3aaHue BBINOJIHEHO BEPHO, HO UMEETCsl OJTHA BHIUMCIINTENIbHAS OIIHOKa
3(ynoBnerBopurenbHo) | IIpu BHINOJTHEHUH 33/1aHUS IOMYIIEHO 2-3 BHIYHUCIUTENbHbIE OIINOKH
2(HEYJOBJIETBOPHUTENHHO) | B anropuT™e BHIMOIHEHNS] HIMEIOTCS CYIIECTBEHHBIE HETOYHOCTH.

Bpems na svinonnenue 3adanuti. 1 akademuyeckutl yac.

BelmmosiHMTE 1Ba I1ara UTEParMOHHOIO MPOLECCa O METOAY IPOCTOM UTEPALMH Il CUCTEMBI

X, =0,23x, —0,04x%, +0,22x, +1,24
X, =0,34x, —0,23x, +0,07X; — 0,88 npu navansrom npu6mmxennu (0,0,0)
=0,23x, +0,31x, —0,02x, + 0,29
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