METO/Ibl BBIYUCJIEHUAN

§ HorpemHocTH pe3yabTaTa YUCJECHHOI0 pelieHus 3a1a4

Iranbl 4YHUCJICHHO-
ro pelieHus 3a1a4

HccnenoBanne oObekTa, MaTeMaTH4ECKasi MOJIENb, aJITOPUTM, IIPOrpam-
MHUpOBaHHE, IPOBeIeHHE PacyéTOB, aHAIN3 Pe3yJIbTaTa.

HeycTpannmbie
NMOTPEelIHOCTH  pe-
HIeHus

e Hecoomeemcmeue mamemamuieckou MoOenu U3yuiaemomy pe-
AILHOMY SIBTICHUIO.
o [locpewnocmsb UCXOOHBIX OAHHBIX.

Ycrpanumelie  mo- o [locpewinocms memooa peuweHus.
IrPeIHOCTH o [locpewnocmu oxpyeneHull 8 apugmemuyeckux u opyaux oeucm-
BUAX HAO YUCTAMU.
Omnpenenenne ad6- | AGCOTIOTHON MOTPEIIHOCTHIO MPUOJIMIKEHHOTO YUCIa X Ha3bIBaeTCs ab-
COJIIOTHOM NO- | COJIOTHAS BEJIMYMHA PA3HOCTH MEXKAY dTHM YHUCIOM M €r0 TOYHBIM 3Ha-
IpelrHOCTH YEHUEM 4 : |x—a|.
Omnpenenenne mnpe- | [IpenensHas aOcomOTHAS TOTPEITHOCTh A(X) TPHOIMKEHHOTO YHCIAa X
AeabHOM He MEHBIIIE €r0 a0COTIOTHOH TTOTPEITHOCTH! |x - a| < A(x)
a0CcoJIIOTHO  mo-
rPEIIHOCTH
Omnpenenenne o1- | OTHOCUTENBHON MOTPEIIHOCTHIO MPUONMIKEHHOTO YHCIIa X HAa3bIBaeTCA
HOCHTEJILHOH  IIO- . | X — a|
IpemHocTH OTHOIIIEHHE a0COMIOTHON MOTPEIIHOCTA K MOAYJIIO 3TOTO YKCa: |x|
x4
JIroboe uncino O(x), yIOBIETBOPSIONIEE HEPABEHCTBY T <Jd(x), Ha-
X
3bIBAETCS MPEACTBHON OTHOCUTENHFHOW MOTPEIIHOCTHIO MPHOIIKEHHOTO
qucna X .
CBs3b npeneisb- | [Ipenensupie abcomtoTHas A(x) W OTHOCHTENbHAs O(X) MOTPEIIHOCTH
HBIX  TOTPeNnIHo- A(x)
cTeil CBsI3aHBI GOpMYJION: J(x) = |x| .
I[IpaBuna 3anmcu | TouHoe 3HaYeHHE YUCIA @ MPEACTABISAIOT €ro MPUOIMKEHHBIM 3HaUCHH-
NPUOINKEHHBIX €M X W MOTPEIIHOCTIMH TaK:
quceJa a=x=+ A(X),

a=x(1£o(x)).

Onpenesienne 3Ha-
yamux nugp 4uc-
Ja

3HavyamMMH UQpaMu YUciia Ha3bIBAIOT LUl B €ro 3alKicH, OTCUUTHI-
BaeMbIE C TIEPBOM HEHYJIEBOM ClieBa.

Ipumep. IIpubnmxennoe unucno 0,38 umeer 2 3Havamux udps, 0,308 — tpu, 0,3080

— yetsipe, 0,00308 — Tpu. 3HauammmMu nudpamu ABISIOTCS MOTYEPKHYTHIE HUPPHI.




Teopema o mnpexa-
CTABJIEHMU  MOJIO-
JKMTEJIbHOT0 YHCJIA

Bcesikoe mOI0KUTENbHOE YUCIO0 X MOXET OBITh IPEJICTABICHO B BHUJIE KO-
HEYHON WM OECKOHEUHOU JECATUYHOM IpOOH CIeAYIOMUM 00pa3oMm:

x=a,10" +a,10"" + ;10" + ..+, 10" + .

rae uuppsl &; = 0,1,2,..,9; a, * 0;
n,n—1,...,n—k+1,.. — 1enble YUClia, Ha3bIBAEMbIC Pa3psiiaMu COOT-
BETCTBYIONTUX IU)D.

Omnpenenenne
BEPHbBIX 3Haua-
IUX Hu@p yucaa

3Hauamias uugdpa &} nasmiBaetcs BEPHOIl B IIMPOKOM CMbICJIe, €CIIU

npenenbHas abCOMIOTHAS MOTPEIIHOCTh YHCIa HE NMPEBOCXOANUT 00HOU
e0uHuYbl Pa3psaa, COOTBETCTBYIOLIETO 3TOU U dpe:

1

A(X) < 10n—k+1. B osrom ciyuae 5()6) < o 10 k-1"°
1

3Hayvamas uudpa &} naspiBacres BEPHOIi B Y3KOM CMBbICJIe, €CIIU TIpe-

JieNbHass a0CONIOTHAS MOTPEIIHOCTh YUCIIA HE MPEBOCXOIUT HOJI0O8UHbL
eouHuybl pa3psiia, COOTBETCTBYIOIIETO ATOM Hudpe:

1
2(a, + 110!

B npotuBHOM cityuae mudpa cCUMTaeTCS COMHUTEIbHOM.

A(x)<0.5- 10" B srom ciyyae o(x) <

IlpaBuia  okpyr-
JeHus (1Mo A0MOJI-
HEHMIO)

1. Ecnm mepBast otOpaceiBaemas nudpa Oosbine 5, TO MOCIETHIO
OCTaBJIsSIEMYI0 ITU(PY YBEIMYUBAIOT Ha equHMIly. Ecim mepBast oTOpachl-
BaeMas upa MEHbIIE 5, TO MOCIECIHIO OCTaBIIeMYI0 U(ppy HE U3Me-
HSIOT.

2. Ecnu mepBasi orOpackiBaeMass mudpa 5 U cpeau OCTaIbHBIX OT-
OpacbiBaeMbIX HU(P UMEIOTCS HEHYJIEBbIEC, TO MOCIEIHIOI OCTABISEMYIO
Py YBEINIHBAIOT HA CTUHHUILY.

3. Ecnu nepBas orOpacbiBaemas nudpa 5 U ocTaabHbIE OTOPOILIECH-
HbIE — HYJIM, TO TIOCJICHIOI0 OCTAaBJIIEMYIO IIHU(PY COXPAHSIOT, €CIM OHA

4ETHAS M YBEJIMYMBAIOT HA SMHUILY HEUETHYIO UpY.

IIpumep. Yucno x = 413287,51 umeer oTHOCUTENBHYIO NIOrpemiHOCTh o (x) = 0.01. Onpenenuts

YHCIIO BEPHBIX 3HAYALIUX IUOD K .

IIpaBuio 3amucu
4yHuciIa B HOPMAJIH-
30BAHHOM BH/1e

Ecmn y l'IpI/I6J'II/I)KéHHOFO MMOJIOKUTEILHOrO YMclia B €ro LeJIoM Jac-

TH 3HaYaIuX UQp Ooblie, YeM BEpHBIX 3HAKOB, TO MCIIOJb3yeTCs 3a-

=m-10"
[KCh 9TOTO YKCIIa B HOPMAIM30BaHHOM Bujge X = M , TIPA STOM
uucso m < 1 IOJKHO COZIEPKATh TOJIBKO BepHbIE IUdpbl. B HOpMamm30-

BaHHOM 3aIlMCHU YHUCJIO M — MaHTHUCCA, n — MOPHAAOK YHCA.




IIpumep. Yucno x = 413287,51 umeer oTHOCUTENbHYIO HorpemwHocTh O(x) = 0.01. 3anucarte
YKCIIO B HOPMAJIM30BAHHOM BHUJIE.

IIpaBuia  okpyr-

JeHUsl npu apug-
MeTHUYEeCKUuX Heﬁ' 1. Caoxennue. HpI/I CAOKECHHH § OCTAABHBIX CAAr'daCMBIX OCTABAf-

CTBHAX
FOT HA OAMH UAU ABA ACCATUYHBIX 3HAKOB OOABILIC, YEM Y YHCAA C
HaHOOABIIIEH IIPEACABHON aOCOAIOTHOH morperrHocteio A(x). B
OTBETE OCTABAAIOT TAKOE KE KOAUIECTBO AECATHYIHBIX 3HAKOB, Ka-
KO€ Y 9HCAa C HAaHOOABIIEH IIPEACABHON aOCOAFOTHOM IIOTPEII-

HOCTBIO A(X) (Y KOTOPOrO MEHBIIIE ACCATHYHBIX 3HAKOB IIOCAC

3AIIATOI).

2. Beranranwme. [lpy BEIMUTAHUE CHAYAaAQ YHCAZ OAMHAKOBO OK-
pyrasior. B oTBere OCTABAAIOT YHCAO AECATUYHBIX 3HAKOB TOTO
YHCAQ, ¥ KOTOPOIO HAHOOABIIAA IIPEACABHAS aOCOAFOTHAA IIO-

rperrHocTs A(X).

3. YmHOXKeHHME u AeaeHHe. [Ipy yMHOKEHIN 1 ACAEHHN B OTBeE-
TE€ OCTABASIFOT KOAMYECTBO 3HAYAINNX (P 9UCAA C HANOOABIIICH

IIPEACABHON OTHOCHTEABHOM IOIPEIIHOCTBIO O(X) (Y KOTOPOro

MEHBIIIE 3HAYAIIUX Iudp).

IIpumepsl. 1. TpebyeTcst HaliTH CyMMy NPHOIMKEHHBIX YHCEI, BCE 3HAKH KOTOPBIX BEPHHI B
HIMPOKOM CMBICIIE

130.6 + 0.255 +1.15225 + 41.84 +11.8216.

VY gucna 130.6 BenmuunHa A(x) HanOOMbIIIasA, TAK KaK Y HETO MEHbIIIE IECATHYHBIX 3HAKOB MOCIIE
3anatoi. [Io3ToMy B OTBETE HYKHO OCTaBUTbH OJIMH JIECITUYHBIN 3HAK MOCe 3ansaTor. Torma
130.6 + 0.255 +1.15225 + 41.84 +11.8216 = 185.7.

2. Haiinem pasznocts 153.21- 81.329.

Jnst ancna 153.21 A(x) — naunbosbiinas. [1o3ToMy B 0OTBETE HYKHO OCTaBUTh 2 JIECATHYHBIX 3HA-
Ka nociie 3ansatoil. OKpyrisis oquHaKoBo, nomyunM 153.21- 81.33 = 71.88.

3. Haiinem npoussenenue 35.2-1.748. ¥V uucna 35.2 BenmuunHa 6(x) OoJbIIe, TaK KaK y HETO
MeHbIIIe yncio 3Hadamux udp. [Toatomy B oTBeTe HYXHO OocTaBUTH 3 3Havamue nudpsl. Toraa

35.2-1.748 = 61.5.




®opMyJabl BbIYMC-
JICHUs1 TOIPeLIHOo-
creilt ®yHKIUM

u=u(x,x,,.,x,)=>ANu)=du = Z a@u -A(x,);

i=1 i

< 0
o = —1Inu|-o6(x.).
(1) ZZI: X, o, u-o(x;)

@DopmyJibl BBIYHC-
JICHUSI TOIPelIHOo-
creil B apupmeru-
YEeCKHUX ONepanuax

1. A(xty)=AXx)+A(y).

2. A(xy) = |y|A(x) +|x|A(y) .
VA +[xA(y)
b
4. 5(xy) = 5(x) +5(»).
5. 5(%) = 5(x)+ ().

3. A =
Yy

§ UnTepnonsiuus GpyHKIMiA

3anaua uHTEp- Ha otpeske [a, b] 3amaHpl ynopsymodyeHHbIe n+1 TOYKM M 3HAYCHUS
MOJISAIHH (GyHKIMH B 3TUX TOUYKaX, T. €. 3a7aHa Ta0auIa 3HaueHu (QyHKITIH y=f(x):
a=x, X, X, pA x,=b
S(x) | S(x) f(x,) f(x3) f(x,)
TpeOyercsa HaiiTu 3HaYeHHS] STOW (PYHKIMH AJIS MPOMEKYTOUHBIX 3HAUYCHUN
apryMeHTa, He COBIMAIAIONINX C MPUBEIACHHBIMU B TAOJIHIIC.
Omnpenesienne WH- @®ynkuusa F(x), KOTOpas JIErKO BBIYUCIIAETCS M MMEET Ty JKe Tal-
TEPHOJISIHHOHHON U JMIlY 3HAYCHHH, 9T0 U f(x), T. €. F(x,)= f(x,)=y,> i=0,1,.,n,Ha-
HHTEPIOJIMPYeMOii . ' ' '
dyHKIHH 3BIBACTCSl MHTEPHOJSIIIMOHHON. McxonHas QyHKIus f (x) Ha3bIBACTCS
MHTEpIoMupyeMor (yHKIuel. 3HaueHus apryMeHTa B TaOJHIle Ha3bIBa-
FOTCSI Y3JIaMH HHTEPIIOJISIUH.
HHTepnosinuon- (x—x)(x—x) - (x—x ) (x=X)(x=x,) - (x—x,)
nast popmyaa Ja- | Ln(*) = ot Nt
( xl)(xo x,) ( -X ) (% _xo)(xl X)) (g =X, )
rpaH:ka
(x—=x)(x—x) - (x—x,_ )X —x.,) - (x—x,) v+
(5 = X%)0g —x) - (o, =% )0G =X, ,) - (3 — x,)
L e x)r=x)-(x—x,) Z H(x X;)
(x, =x)(x, =x) -+ (x, —x,_ (g —x)




IHorpemHocTs WH-

[TorpemiHocTh MHTEPHOISAIMOHHON (dopMmyinbl Jlarpanxka mpubiu-

TEPNOJISIIHOHHOH | )KEHHO MOXHO OLEHUTH 110 hopmyJie
(bOpMy.]'ﬂ)I Jla- (x_x )(x_x)...(x_xn)
rpaHKa IR,(x)|<M,, (a, b) | : 1 ,
(n+1)!
_ (n+1)
cxe M,,1(a,b) = max| /" (x)].

Uurepmo- q(g-1) q(g-1)..(q—n+1) ,
JSIUOHHAS N(x)=y+q Ay, + T Ny, +..+ ol Ay, rae
dbopmyaa . )
Hrnrorona ) q= P O, Ay =y, -V, Ay, =Ay, —Ay,,..—  TOCIeIOBaTEbHBIE
AJIs JIeBOM
HOJOBHHLI | KOHEUHBIE PA3HOCTH (YHKIHU Y.
oTpe3Ka

IHorpemHocTr WH-
TEePNOJSALMOHHOM
¢dopmyast HbroTO-

[TorpeurHocTh MHTEPHOIANMOHHON (Qopmynsl Heiorona mnpubiu-

YKEHHO MO>KHO OIICHHTH 1O (hopmyIie
n+l

Yo

Ha R,(x)=—="q(q=1)-(g-n).

(n+1)!
Hurepmno- q(g+1) ., q(g+1)...g+n-1) .,
JIAMOHHAS Np X)=y,+q-Ay,, +TA Vo ot - Ay,
¢popmyiaa ) :

rae

HeroTrona ey
AJIs MPABOH qg= ~ A, =Y, =V, Ny, ,=Ay,,—Ay, ,,..—  TOCIeIO0Ba-
M0JIOBHHBI h
oTpeska TEJIbHbIE KOHEYHBIE PA3HOCTH (QYHKILIMU ).

§ YUucinenHoe peumieHre 00bIKHOBEHHBIX JU(PepeHINATBLHBIX YPABHEHHU I

ITocranoBka 3ana-
g

Haitu

/

y

JOBHAX Y(X,) =V, -

yacTHOoe  pemieHne  AuddepeHunanbHOro  ypaBHEHUS

f(’x9 y) Ha OTPC3KE [a, b] IIpU 3aIaHHBIX HAYAJIbHBIX YC-

MeTtona Jiiepa

/I _
JI71s1 HAXOXK/ICHNSI YACTHOTO PELICHHs ypaBHeHus V — f ()C 4% )
C 3aJIaHHOM TIPeIeNIbHON a0COIOTHON MOTPEITHOCTHIO A

OTpEe30K [a, b] gensiT Ha 7 paBHBIX OTPE3KOB Toukamu X; = X, + 1/,
b-a

n
Juddepennnanbaoe ypaBHEHHE MTPEICTABISIOT B BHJIE

Yian = Vi +h'f(xia yi)‘

<\/X, i=0,1,2,..,n x,=a, x,=Db.

e h=




Onenka morpem- | CpaBHUBas 3HAYE€HUS MCKOMOW (D)YHKIIMH, TTOJIy4YE€HHBbIE C IaroM s u 2h,

HOCTH MeToaa M- ‘ (n (2h)
jJepa mo NpaBHJIy Vi <A
Pynre BEIYMCJICHHS 3aKaHYMBAIOT, €CIIU .
Mertox Pynre- _
JIyist HAXOXKIEHMS YACTHOTO PEIIEHHs ypaBHeHus V = f (x » YV )

Kyrra

C 3aJIaHHOM TIpeIeNIbHON a0COTIOTHON MOTPEITHOCTHIO A
OTpEe30K [a, b] NensaT Ha 1 paBHBIX YACTHYHBIX OTPE3KOB TOUKAMHU

Xin :xi+h,
b—a

n
JuddepenunanbHoe ypaBHEHHE IPEACTABISAIOT B BUJIE

Vi =V AV e

<4\/X, i=0,L2,...,n-1, x,=a, x, =b.

n

rie h=

1 . , . ,
=2(@" 424, + 245" + 4",

1 1 h
al’ =h fp) g =k SO +2y yo+ Iy,

(1)

(l) = ). f(x +ﬁ +%, (l) =h- f(xl+1)y,+Q3’))

Onenka morpem- | CpaBHUBas 3HauU€HUs] UCKOMOM (DyHKIMH, IOJTy4YEHHBIE C aroM s u 2h,

HoCcTH MeToAa PyH- (h) _
re-Kyrra mo mnpa- Vai

Buiy PyHnre

(2h)

<A.
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