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MCTO,Z[I/I‘{CCKI/IC YKa3aHHA 110 BBIIIOJHCHHIO KprOBOfI pa6OTBI 10 JUCHUITIIMHE
BoruuciaurebHasgs MaTeMaTHKA

CocraBurens: [1.B. Jlo63eHko, noneHt kadenps UHpopmaTika U BoIYUCINTETbHAS
TEeXHUKA

PaccmoTrpeHo u omoOpeHo Ha 3acegaHuu  kadenpel  Mubopmartnka u
BbIYHCIIUTENbHAs TexHuKa [IpoTokomn ot «26» aBrycra Ne 1



Bb106op BapuanTa
Homepa BapuaHTOB 3a7a4 paOOThI ONMPEENAIOTCA ABYMs MOCIEAHUMHU IU(ppaMu HOMEpa
cryaeHdyeckoro Owiera. Ecim numgpsl U3 cryaeHueckoro OwiieTa INpEeBBIIAIOT HOMeEpa

BapHaHTOB, TO BApHAHT BHIOMpAETCs 10 MocieaHel udpe cTyIeHYecKoro ouiera.

TpeGoBanns k 0popMIIEHHIO KYPCOBOi padoThl

Pabora mpencraBnsieTcss Ha MPOBEPKY B BHJIE MOSICHUTEIBHOM 3alTUCKH 00BEMOM HE
MeHee 15 medatHbIX JucTOB (hopmata A4 uepes 1,5 mHTEepBana. TekCT MOSCHUTETHLHOMN
3anucku neyaraercs mpudrom Times New Roman pasmepom 14. [IpaBuna odopmieHus
COOTBETCTBYIOT IMPHUHSATHIM B (uiuane. JIMCThl MOSCHUTENBHON 3aMMCKH JOHKHBI UMETh

pamKy.

BBenenue

MHorum U3 TeX, KTO CTaJIKHUBACTCS C HAYYHBIMU U WHXKCHEPHBIMU pacy€TaMu, 4acTo
HOPUXOJUTCS ONEPUPOBATh HAOOpAMM 3HAYEHUH, MOJIYyUYEHHBIX SKCIEPUMEHTAIbHBIM MyTEM WU
METOOM clyyailHOH BbIOOpKM. Kak mnpaBmio, Ha OCHOBaHMM 3THX HaOOpoB TpeOyercs
HOCTPOUTh (PYHKIIMIO, Ha KOTOPYI0 MOINIM OBl C BBICOKOM TOYHOCTBIO MOMAajaTh Jpyrue
noyiy4aemple 3HaueHus. Takas 3ajaya Ha3bIBACTCs allpOKCHMaLMen KpuBou. MHTepnonsauuen
Ha3bIBAIOT TaKyl PAa3sHOBUIHOCTb AaIlIIPOKCUMAlUU, IIPpU KOTOPOM KpHBas IIOCTPOCHHON
(GYHKIIMH POXOAUT TOYHO Yepe3 UMEIOIUECS TOUKHU JAHHbIX.

CymecTtByeT Takxke ONu3Kas K MHTEPHOJALMU 3a/aya, KOTopas 3aKiioyaercs B
anmnpoKCUMAalUM KaKoOW-1M00 cIO0XKHOM (yHKUMU Apyroi, Oonee mpocroil ¢yHkuumei. Ecmu
HEKOTOpasi (YHKUHUS CIUIIKOM CJOXHa JUId TPOM3BOJUTENbHBIX BBIYUCIECHUH, MOMXHO
MONBITATHCS BBIYUCIUTH €€ 3HAYEHUE B HECKOJIBKUX TOYKAaX, & 110 HUM IIOCTPOUTH, TO €CThb
UHTEPIOINPOBaTh, Oosiee TpocTyio ¢yHKUMIO. Pazymeercsi, HCIONB30BaHHE YIPOLICHHOM
GYHKIIMM HE TMO03BOJSET IMONY4YUTh TaKHe K€ TOYHbIE pEe3yJabTaThl, Kakhe JaBana Obl
nepBoHavanbHas GyHKIMA. Ho B HEKOTOPBIX Kilaccax 3a/1ay JOCTUTHYTHIA BBIUTPHILI B IPOCTOTE
Y CKOPOCTH BBIYMCIIEHUN MOKET ITEPEBECUTH MOTYyYaEMYIO TOTPENIHOCTD B PE3yJIbTaTax.

HeobxoaumocTs HHTEpIONAINN (YHKIIMI B OCHOBHOM CBSI3aHA C IByMsI IPUYWHAMH:

1. ®ynkuus f(X) uMeer clnoXHOE aHATMTUYECKOE OIMMCAHUE, BBI3BIBAIOIICE ONpPEICIICHHBIC
TPYIHOCTH  TIpU €ro wucnojip3oBanuu (Hanpumep, f(X) sBusercs cneudyHKIue:
raMmmaQyHKITUEH, SJUTHNTHYECKONH (YHKIHEH U Ap.).

2. Amnamutnueckoe onwmcanue ¢pynkuuu f(X) HemsBectHo, T. e. f(X) 3amana tabmuuno. [pu
TOM

HEOOXOIMMO WMETh AHAJIUTHYECKOE OINHUCaHWe, NPUOMKeHHO mnpencrasisomee f(X)
(Hanpumep, AJ1s BBIYMCIIeHHs 3HaueHu f(X) B IPOM3BONIBHBIX TOYKAX, OTPEICIICHNS HHTETPAJIOB
U pou3BOHBIX OT f(X))



Ilocmanoexa 3a0aqu unmepnonayuu
[pocreiitnas 3amavya unmepnoiayuu 3aKkiodaercs B ciaenyromeM. Ha orpeske [a, b] 3axansr n +

1 TOYKH Xg,X1,X2,...,Xn , KOTOPBIC HA3BIBAIOTCS V31aAMU UHMEPNOAAYUU, W 3HAYECHUS HEKOTOPOM

¢byuknuu f(X) B 3THX TOUKax

f (%) = Yo, TX(1) = yi,o.0, T(X0) = Vi (1)

Tpebyercst moctpouth ¢Gynkuuo F (x) (unmepnonayuonnas @ynxyus), TpUHAIICKANIYIO
W3BECTHOMY KJIACCY M IPUHHUMAIOIIYIO B y3JIaX MHTEPIOJSIIMU Te Ke 3HaueHust, 4yto u f(X), T. e.
TaKyl, 4TO

F(XO) = Yo, F(Xl) = VYi--0 F(Xn) = Yn (2)

['eoMeTpHUYECKH DTO O3HAYAET, YTO HYKHO HAWTH KpUBYIO Y = F (X) HEKOTOPOTO OMpEIEeIEHHOTO
THII, MPOXOIAIIYIO Yepe3 3aaannyto cuctemy Touek M(x;, vi) (i =0, 1, ..., n) (Pucynok 1).

Puc. 1

B takoii 001t mocTaHOBKE 3a/1a4a MOXKET UMETh OECKOHEYHOE MHOXKECTBO PEIICHUN UITN
COBCEM HE WMETh pemieHud. OIHAKO 3Ta 3ajJada CTAHOBUTCA OJHO3HAYHOM, €CIIM BMECTO

npou3BosibHON (yHKIMK F(x) rnckars momuaoMm L(x) (unmepnonsyuonnolii noaunom) CTEEHU He
BbIILIE N, YIOBJIETBOPSIOUINI YCIOBUAM (2), T. €. TAKOMH, 4TO

L(X0) = Yo, (L X2) = Y1,..,.L(X0) = ¥ 3)

[Tomy4yeHHYI0 HHTEPHOIAIUOHHYIO (HOPMYITY:

P()x =ax, "+a, X"+ .. +ax; +a, 4)



OOBIYHO MCITOJIB3YIOT I MPUOMKEHHOTO BBIYHMCIICHUS 3HaueHHi manHou ¢Gyukuuu f(X) mis
3HAYCHUH apryMeHTa X, OTIUYHBIX OT Y3JIOB WHTEPHOJSAIMU. Takas omnepanusi Ha3bIBaeTCs
unmepnonsayuel QyHKyuu.

3aMeTI/IM, TaKXXE€, 4YTO CaM TEPMHH uUHmepnojAayuAd TPEAnojgaractT BbIYUCICHUC

HEU3BECTHBIX 3HAUeHUIl (YHKIMM Ha KAaKOM — TO OTpe3ke. Eciam ke Mbl XOTUM y3HaTh, Kak
noBeneT cebs dra GyHkuMuM manbiie (3a mpeaenaMu OTpe3Ka), TO MBI JOJKHBI MPUMEHUTH

COBCEM JIpyrHe MeTo/bl, 00BbeIMHEHHbIE TEPMUHOM 3Kcmpanoiayus. B nanHoi pabote 3tH

MCTOJbI HC paCCMAaTPUBAIOTCA.

Bce TecToBbIe BhIUHMCIIEHUS BBITOTHEHBI IO QyHKIUU (*)

fx() = arctgx*sin x +\f;

0

0,5 1 1,5 2 2,5 3 3,5 4 4,5

0

1,015985 | 1,66089 | 2,125046 | 2,266649 | 2,069564 | 1,618515 | 1,064908 | 0,584019

3aganue (Meroasl Jlarpanxa u HetoToHa):

N

N3yuuTh TEOpeTHUECKUI MaTepuall, HEOOXOJUMYIO JINTEPATypy, U3YUUTh IpUMED.

JlaTb 0030pHYI0 XapaKTEPUCTHKY METO/1a, IPUBECTU (HOPMYIIBI U T.I.

BeiOpate BapuanT 3amanus u3 I[lpunoskeHust 1 coryiacHo IByM MOCIEIHUM IHdpam
3a4€THOW KHMIKKH.

Bb4ucanTh MOJIMHOMBI BCEX MOPSAKOB JUISl 3aJaHHBIX TOYEK, OLIEHUTh TOYHOCTh (METOJ
HeroToHa — «BHiepen» U «Ha3any).

[Toctpouts rpaduk 3aBUCUMOCTH MOTPELIHOCTH OT KOJIMYECTBA Y3JI0B.

[TpoBecTn aHanM3 MOJIyYEHHBIX PE3YJIbTAaTOB, ONPEAEIUTh MOPAJOK Hambosee TOYHOH
(GYHKIIUHM U TOCTPOUTH IpaUKH 3TOM (PYHKIIMK B 3aBUCUMOCTH OT ILIara.

OnucaTth anropuT™M peleHus 3aJadyd MHTepnoisuuu Ha OBM — Hanucate nporpammy
peanu3ai METOI0B, TOCTPOUTH OJIOK — cxeMbl (cM. [Ipunoxenue 2).

Crenatb BBIBOJIBI O 1€JI€CO00PA3HOCTH TPUMEHEHHUSI METOJIOB K TaHHON (YHKITHH.

3agaHue (METO] HAUMEHBIIINX KBaJApaTOB):

N

W3yunTh TeopeTHdecKuii MaTepuai, HE0OXO0AUMYIO JIUTEPATYPY, U3YUYUTh IPUMED.

JlaTb 0030pHYIO0 XapaKTEPUCTHKY METO/1a, IPUBECTU (HOPMYIIBI U T.II.

BriOpars Bapuant 3amanus u3 Ilpunoxkenus 1 coriacHo IByM MOCIEAHMM Ludpam
3a4E€THON KHMKKHU.
IIpoBecTn JMHENHYIO,
TOYHOCTb.

KBaJpaTUUYHYI0 M KyOHWYECKYl0 MHTEpIIOJISAUI0, OLEHUTD
[TocTpouts rpaduKu NOTydYeHHBIX (QYHKIIHHA, CPAaBHUTD.

BriOpars Haunbonee moaXOASIIYI0 UII UHTEPIIONAIUN (GYHKUIUIO U MOCTPOUTH rpaduku
9TON (DYHKITUU C Pa3HBIM IIaroMm.

Onwucare anropuTM peleHus 3ajadd WHTepnoasuuu Ha OBM — HammcaTh mporpammy
peanu3anuyu MeTo/1a, MOCTPOUTh 070K — cxemsblI (cM. [Ipunosxenue 2).

CraenaTb BBIBOJIBI O LIEI€CO00PA3HOCTH MPUMEHEHHUS METO/1a K IaHHOW (PYHKIINH.

0,329218




I11. CpaBHUTENBHASA XapAKTEPUCTHKA METOIOB

1. CpaBHUTH TOYHOCTH METOJIOB C YBEJIWYECHUEM TOpsA/Ka (TEOPETUYECKH WITU
rpaduuecKn).

2. TlocTpouTh CpaBHHUTENBHBIH TpauK BCEX TPEeX METOAOB, CHEIaTh BBIBOIABI O
MPUMEHUMOCTH METOJIOB K JaHHOW (YHKIMH W BbIOpaTh HamOoJiee MOIXOISIINN
METO,.

1. TlomuuowMm Jlarpanxa Teopwus.

WurepnonsiunonHast ¢opmyna Jlarpanxa oOecrnednBaeT MOCTPOEHHE MHOTOYJICHA JUIA
IIPOM3BOJILHO 33JJaHHBIX Y3JI0B (B OTJIMYME OT MHTEPIOISAUMOHHON popmyisl HploTOHA).

ITycte Ha oTpeske [a,b] mansr N+1 pa3iIudHBIX 3HAYCHHH apryMeHTa: Xo,Xi,X2,...,Xn H

U3BECTHBI 17151 GyHKIMH Y = f ()X COOTBETCTBYIOIINE 3HAYCHHUS:

f (X0) = Yo, fX(1) = y1,..., T (Xn) = yn (1.1)

Tpebyetcs mocTpouTh MOMUHOM Lp(X) cTerneHu He Bhiiie N, UMEIOIINI B 3aJaHHBIX y3J1aX
Te e 3HaueHus, uto U pynkus f(X), T.e. Takoii, uTo

Lo (%) = Vi i=01.2,..n j=012..kk;<=n

OTOT MOJINHOM UMEET BHUT
n X =Xj

L. (X) =Z f(Xi)l_l— (1.2) i=0jiz Xi — X j

rJe X — TOYKa UHTEPIOJISINH, T.e. TOYKA, B KOTOPOH BBIYHMCIISIETCS UCKOMOE 3HAYCHUE
dynkmu, f(X) — 3Havenue QyHkmu B 1 — y3ne. OOpaTiM BHUMaHUE Ha TO, 4To | # 1. Ecnu He
COOJIIOCTH 3TO YCIIOBHE, TO MOSIBUTCS JeICHNE HA HOJIb.

Takum o0Opa3zom, uTOOBI 3amucaTh MOJMHOM OYEPEIHOIO MOpsAaKa N, HYXKHO B3ATh N+1
y3JI0B U TI0CJIEZIOBATENIFHO BBIIIHCATh BCE ClIaraeMble, YMHOKUB Ha COOTBETCTBYIOIICE 3HAUCHUE
byukimn. [Ipu 3TOM, TOUKa HHTEPIOJISIIUY OJDKHA JIEXKATh MEXKy H3BECTHBIMH y3namu. T.e.
clenyeT BbIOMpaTh OMMKalIue K 3TON TOUKE Y3JIbI.

[IpuBeaem nonmHOMBI 1 — 3 OPSIAKOB:

X=X X=X r .
a) momHOM 1-ro mopsiika (2 yzma): L()x = * Vo + *yii=01;j=0,1

Xo — X1 X1 — Xo



0) TTOJTMHOM 2-TO Tiopsizika (3 y3mna):

((x_xl)*(x_xz)

;(xu _xl)*(xu _xz)

- XX =K Yok (6= X~ X i = 01,2 = 01,2
LOX =*yo+

(X1 = Xo0)* (X1 = X2) (X2 = Xo0)*(X2 = Xu)

B)ITOJIMHOM 3-TO TIopsizika (4 y3ma):

L( )x

= (X = X)*(X = X)*(x
= X3) * yo + (X = Xo)*(X = X2)*(X = Xg) *
(X0 = X1)*(Xo = X2)*(X = X3)
( B 0)*( B 1)*( B 3) . .
+ (xzx_;) *()Z _);I*);Lzé;z ij) (X = X0)*(X — x1)*(Xx — x2)*y3;i = 0,1,2,3;j = 0,1,

(X3 = X0)*(Xs —

(X1 = X0)* (X1 = X2)*(X1 = Xs)

X1)*(Xs = X2)
U T.1.

I[J'IH OICHKHU TOYHOCTHU IMOIrp€IIHOCTHU NPUMCHUM COOTHOIICHUC 1.3:

£ (% = LiOX < Lyws(Ox = Lo()x| wm

Lo )x = La()x |S E,e0eE 3a0aemcsycnosuem, T.C.

PA3HOCTHL TOJMHOMOB CJIICAYIOIICTO W MNPCALIAYHICTO IMOPAAKOB HE OOJDKHA IPCBBINIATH
OMpeCaACIICHHOI0 3HAYCHMU.

IIpumep.

Bo3spmeM npomexyTouHyro Touky X= 4.25, mocTpouM HOIMMHOMBI 1 — 3 MOPSAKOB U OLEHUM
MOTPENIHOCTD:

a) TuHeWHast uaTepnonsauus (y3isl 4, 4.5)
—4.5 —4
L.()x= 4—-45 *0.584019+ 5-4 *0.329218= 0.4566185
4,

0) kBagpaTHuHas uHTEprosAnus (y3isl 3.5, 4, 4.5)
(4.25-4)*(4.25-4.5) (4.25-3.5)*(4.25-4.5)
L()x= 3.5-4*(3.5-45) *1064908+ (4-3.5)*(4-4.5)

*0.584019 +



(4.25-3.5)%(4.25—-4)
+ (45-3.5)*(45-4) *0.329218 = 0.4283575

[TorpemHocTs:

S, =10.4283575— 0.4566185 L 0.028261

B) KyOnueckas uaTepnioysinus (y3isl 3, 3.5, 4, 4.5)

(425-3.5)%(4.25-4)*(4.25-4.5) (4.25-3)*(4.25—-4)*(4.25—-4.5)

Lo()x = (3-35)*3-4)*(3-45) *1.618515+ (3.5-3)*(3.5-4)*(3.5-4.5) *1.064908+
(4.25-3)*(4.25-3.5)*%(4.25-4.5) (4.25-3)%(4.25-3.5)*%(4.25-4)

+ (4-3)*(4-3.5)*(4-4.5) *0.584019 + (4.5-3)%(45-35)%(4.5-4) *0,329218 -

MNopagok
NnoJINHOMA 1 2 3 4 5 6 7 8 9

MNonanHom 0,456619 | 0,428358 | 0,418772 | 0,419628 | 0,420879 | 0,42094 | 0,420849 | 0,420784 | 0,41557

MorpelwHocTb 0,028261 | 0,009586 | 0,000856 | 0,001252 | 6,08E-05 | 9,13E-05 | 6,48E-05 | 0,00520

0.418
[TorpemHocTs:

S, =|0.4187719 -0.4283575 =1 0.00958556

Janee moctpouM rpapuk 3aBUCUMOCTH IMOTPEIIHOCTH OT KOJIMYECTBA Y3JIOB JUIsl 3aJaHHOMN

TOYKH.

Tabm. 1.1.

0,03

0,025 \
0,02 \

0,015

0,01

0,005 /

-0,005

MorpelwHocTb

Konuuecrtso y3nos

Puc.2



Kak BuanMm, y:xe pu UHTEPIIOJISIIIIH TOJIMHOMOM 3 — TO TIOPSKA JOCTUTASTCS
JIOCTAaTOYHO BBICOKAsi TOUHOCTH (morpemHocTs < 0.005), 4To mo3BoJseT HE UCIOJIb30BaTh
MOJIMHOMBI BBICOKHUX MOPSAKOB LISl HHTEPIIOJISIIUU Ha BceM 3ajianHoM oTpeske [0;4.5]. T.e. mbl
JIOJDKHBI JUTsL KXKIOW TOYKH 33/IaHHOTO UHTEPBAJIA BBIYUCIUTD OJIMHOM ONPEACTICHHOTO
TIOPSI/IKA, B3SIB OTPE/ICIICHHBIC Y3JIbl. B3sIB Y3161, HAXOISAIIUECS JAIEKO OT TOUYKH WHTEPIIOJISIINY,
MBI MOXEM IOJTyYUTh HEKOPPEKTHBIH pe3ynbTaT. [ paduk MOrpenIHoCTH TOBOPUT HAM O TOM, YTO
rpaduKu, MOCTPOCHHBIC HA 4 — 8§ y37aX OyAyT MPUMEPHO OJJMHAKOBEI.

VMcronp30BaHne MaKCUMAIBHO BO3MOKHOTO KOJIMYECTBA Y3JIOB MTO3BOJUT BHITIOIHUTh
OCHOBHOE YCIIOBHE WHTEPIOJISIMH U H3yYUTh TIOBEACHNE (PYHKIIUU C NU3MEHEHHUEM IIIara.
[TocTpoum cooTBeTCTBYIONIHNE TPAPHKH.

2,5
2
1,5
h=0,25
== 11cX0AHbIN

05 [ \

Puc.3



2,5

1,5

h=0,1
== UCXOAHbIA

05 \

0 1 2 3 4 5

Puc.4

Buaum MNPaKTUICCKU HACHTUYHBIC Fpa(i)I/IKI/I, YTO IIO3BOJIACT CACIATh BBIBOJ O TOM, UTO
HCIIOJIB3YA MOJIMHOM Harpacha, MBI MOKEM BBIYHMCIUTH 3HAYEHHUE TaHHOM q)YHKI_II/II/I (He 3Hasd €€
AHAJIMTHYCCKOT'O OITKMCaHusd, T.C. q)OpMYJ'ILI) B JIIO0OH TOUKe 3aITaHHOT'O UHTCPBAJIa.

2. ITomunom HeroTona Teopus.

Ecnu y37161 HHTEPIIOISAIIUN — PABHOOTCTOSIINE M YITOPSI0YCHBI 110 BEJTUUHHE, TaK UTO Xj+1 —
Xj = h = const, To ecTh X; = Xp + Ih, TO UHTEPIOISAUOHHBI MHOTOYIEH MOKHO 3aIiCcaTh B
dbopme HrroToHa.

L()x=yo+qAyo+__ q(q-1) *Azyo+...+ g(g-1)(q- 2)(g— (n—=1)) *Anyo,
rae = X=Xo,
2! n! h

(2.1)

rae Xo — Ommkadmmii Kk X y3ea cjeBa, Yo-3HaueHHe (DYHKIHH B TOYKe Xo, N — mar,A"y, -

KOHEYHas pa3HOCTh MopsakKa N.

Koneunoii paznocmoio 1-20 nopsoka Ha3bIBaIOT Pa3HOCTb MEXKIY JBYMsI COCEIHUMH 3HAUYEHUS
M f B y3/1aX HHTEPIOJISIINH, T.C.

Ayk = Yk+1 — Y = f(;lfk.H) — f(lk) k=0,n-1.



(2.2)

Koneunoii pPAa3HOCmvio 2-20 nopﬂ()m HAa3bIBAIOT Pa3HOCTh MEXKAY ABYMA COCCIHUMHU KOHCYHBIMU
Pa3sHOCTAMU 1-ro Iopsjaka, T.C.

Azyk = AYr+1 — AYr = f(Tr42) — 2f(Tp41) + flar), k=0,n - 2.
(2.3)

Koneunoii paznocmuio nopsdka M (wist 1M = T) HaspIBAtOT pasHOCTb MEXKIY ABYMS
COCEHUMH KOHEYHBIMHU Pa3HOCTSMU Mopsiaka M — 1, T.e.

A"y = A™ Yy — A™ 'y, k=0,n —m.
(2.4)

Takum O6p330M, YTOOKI 3aIIMCaTh NOJIMHOM HEBIOTOHA caMOTo BEICOKOTO M3 BO3MOXKHBIX
MOPSAKOB, HY’KHO BBIYUCIMTH N KOHCYHBIX paSHOCTCﬁ. YT0OBI BEIYHUCIUTD KOHCUYHYIO PAa3HOCTb
nopsiaka N, Hy>KHO BBIYMCIIMTh BCE KOHCUYHBIC NIPECABIAYIIME KOHCUHBIC PA3HOCTH. ITokaxxem 3TO
Ha IIPpUMCPEC HUIKC.

[MorpemHocTh U3Mepsiercs mo popmyie: Ry()x = *AOHD Yo
(n+1)!
(2.5)
Beimie Mbl paccMotpenu T.H. monuHoM HbroToHa «Brepem». CylmecTByeT Takke |
nonuHoM HeroToHa «Hazaay. Beimuiiem ero popmyay:

1 1
L()X=yn+qAynai+_ q(g+ ) Aoyn o +...+ q(q+1)(q+ 2)(g+n- ) Anyo  rpe
q= —X—Xn’
2! n! h

(2.6)

Xn — Ommkaiiimmii k X y3en cnpaBa, Y, — 3HaueHHe (QYHKIUM B TOYKE X,, h —

IIar.

Mpumep.

[Tycts HEKOTOpas Pynkius (*) 3amana TadnuaHo (cTp.4).

Bo3smeMm npomexyrounyto Touky X= 0.7, mocTpormM TaOJIMIly KOHEUHBIX Pa3HOCTEH.

OO6paTtuM BHUMaHUE:

*  Omwkaimmit y3en cieBa oT Touku (.7 3To y3en 0.5, m03TOMy BBIYMCICHUS HAYMHAIOTCS C
3TOTO y3I1a;



*  [Iar m3MeHeHus y3710BbIX Toyek h=0.5; q= - =04
h 0.5
Tabm. 2.1.
Ay Ay Ays Ay Ays Ays Ay7 Ays
X y
0,5 1,015985 | 0,644905 | -0,18075 -0,1418 0,125669 | -0,02481 -0,009367 | 0,000732 | 0,004939
1 1,66089 | 0,464156 | -0,32255 -0,01613 | 0,100859 | -0,034177 | -0,008635 | 0,005671
1,5 2,125046 | 0,141603 | -0,33869 0,084724 | 0,066682 | -0,042812 | -0,002964
2 2,266649 | -0,19709 -0,25396 0,151406 | 0,02387 | -0,045776
2,5 2,069564 | -0,45105 -0,10256 0,175276 | -0,02191
3 1,618515 | -0,55361 0,072718 | 0,15337
3,5 1,064908 | -0,48089 0,226088
4 0,584019 | -0,2548
4,5 0,329218
Ay, =Yy, -y1=1.66089-1.015985 = 0.644905 Ay, = y; -y, = 2.125046-1.66089 = 0464156 u 1.1.
Tenepb Mbl UMeeM Bce K03 pULIMEHTHI It TOCTpoeHHs mosuHoMa HeloToHa:
L; =1.015985+ 0.4*0.644905 =1.273947 Ry =—Ary02—*qi(q—13—}: 0.2169
2!
*]) *
L,=1.015985+ 0.4*0.644905+ 2! 0.4%(0.4 *(-0.18075) =1.295637
R2= *g*(g=1)*@=2) = ‘0.009075
3!
CpaBHUBas TIONy4YEHHBIE [IOTPEHIHOCTH, MOXKEM CclelaTb BBIBOJ, YTO KBaJgpaTU4YHAas
MHTEPIIOJSIINS O3BOJIET BBIYUCINUTD 3HAUeHHE PYHKIMU ¢ OO0JIbIIEH TOUHOCTHIO, T.K. Ry < <Ry
Tabm. 2.2.
Y3nbl 1 2 3 4 5 6 7 8
MoanHombl 1,273947 | 1,295637 | 1,286561 | 1,281334 | 1,280590484 | 1,280805581 | 1,280819028 | 1,280744
MorpewHoctn | 0,02169 0,009075 | 0,005228 | 0,000743 | 0,000215096 | 1,34472E-05 | 7,48541E-05

HOCTpOI/IM Fpa(I)I/IK 3aBUCUMOCTH ITOTPCHIHOCTHU OT KOJINYCCTBA Y3JIOB
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=
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Konuuecrso y3nos
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AHaJ'II/ISI/Ip}Iﬂ 9TOT I‘pa(l)I/IK, MOKEM CKa3aTb, YTO TOUHOCTb MHTCPIOJIALUN YBCIUNINBACTCA
C ITOBBIIICHUEM ITOPSAAKA MMOJIMHOMA.

Jlanee paccCMOTPUM HHTEPHOJSILIMIO C MOMOLIbI0 NoiarnHoMa HproToHa «Hazan». CHauana
BCOMHUM (popmyity (2.6), KOTOpasi TJTaCUT, YTO

)

L()X = yn+qAyn_1 +_q(q+1 Aoy 2 +..+ q(q+1)(g+ 2)(q+n—l) Anyo,

rae 4= —— X=Xy,
2! n! h

Xn — Ommkaiimmii k X y3en cnpasa, h — miar.

[TocTporm TabHIly KOHEUHBIX Pa3HOCTEH «Ha3a/», BO3bMEM MPOMEKYTOUHYIO TOUKY X =
4.25 ¥ BBIYMCIIMM TOJMHOMBI BCEX MOPSAKOB M MOTPENTHOCTb.

Jst Toukm 4.25 6mmkaimmii y3en cipasa — y3en 4.5.

_ 45
g= — 5 X—=Xo
= 4.25



Tabm. 2.3.

X |y Ays Ays Ayr Ays Ays Aya Ays Ay Ay
4,5 | 0,329218 | -0,2548 | 0,22609 0,153372 | -0,021903 | -0,04577 | -0,002951 | 0,005699 | 0,005 0,47757
4 | 0,584019 | -0,48089 | 0,07272 0,175275 | 0,02387 -0,04282 | -0,00865 | 0,000702 | -0,472573
3,5 1,064908 | -0,55361 | -0,102557 | 0,151408 | 0,06669 -0,03417 | -0,009352 | 0,473275
3 1,618515 | -0,45105 | -0,253965 | 0,084722 | 0,10085 -0,02482 | -0,482627
2,5 2,069564 | -0,19708 | -0,338687 | -0,01613 | 0,12567 0,45781
2 | 2,266649 | 0,141602 | -0,322554 | -0,14181 | -0,332137
1,5 2,125046 | 0,464156 | -0,180748 | 0,190332
1 1,66089 | 0,644905 | -0,37108
0,5 1,015985 | 1,015985
0 |0
MonnHombl 0,201818 | 0,286601 | 0,33453 | 0,328541 | 0,317277 | 0,316612 | 0,317805 | 0,318787 | 0,407362
MorpewHoctn | 0,08478 | 0,047929 | 0,00599 | 0,01126 0,00067 | 0,001194 | 0,000981 | 0,088575
[TocTpoum rpaduk norpemHocTu
0,1
0,08 \ I
0,06
0
=
8
I
3 0,04
o
o
(=
0,02
0 T T T T T
0 1 2 3 4 5 6 7 8 9 10
-0,02
Konuuecrso y3nos

Puc.6




Kak BuauM, TOYHOCTh BHIYMCIICHHS C YBEITMUECHUEM MOPsI/IKA BO3PACTAET, OJJHAKO B KOHIIE
MIPOUCXOJIUT PE3KOE YBEIIMUCHUE NOTPEIIHOCTH. [[e1aeM BBIBOJ, YTO B 3TOM CUTYallUH
UCTIOJIb30BAaTh MOJIMHOM CaMOT'O BBICOKOTO TIOPSIIKA OyAeT HEHAEKHO.

[Toctpoum rpaduk nonmuHoma HetotoHa «Bnepen» u «Haszany ¢ marom 0.25

2,5
A
A . “
9 A
a A
A A
1,5
" Y A @ “cxoaHbil
Bnepeg,
|
1 & A Hasag
A
&
N
0,5 A
A
[
0 A T T T T T T T T T 1
0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5

Puc.7

Ha sToMm rpaguke oT4eT/IMBO BUJIHO OTKJIOHEHUE (DYHKIIMM «HA3a» B Hauajie HHTepBaia
U QYHKIUY «BHepea» B KOoHLE. UTOObI HHTEpIOIMPOBATEH BCIO (PYHKLUIO PABHOMEPHO, MbI
JIOJIKHBI UCTIOJIb30BaTh B PABHOM CTENIEHU MHTEPIOJSLUIO «BIEPEN» U «Hazan». T.e. no
CEpEIUHBI 33JaHHOT0 OTPE3Ka MHTEPIIOJIUPYEM «BIIEPEA, MIOCIIE CEPENUHBI — «HA3AIY.

B nonunome HproToHa ¢ yBenTMUeHHEM MOPSAIKA MOJIMHOMA YMEHbBILAETCS KOJIUYECTBO
3aJIeiCTBOBaHHBIX y3710B. [l03TOMY, 4T00BI MOCTPOUTH MOAUHOM 10 — ro mopsijika B cepeinHe
OTpEe3Ka, HaM HY)KHO 3HATh €IlIe 5 Y3JIOBBIX TO4EK. T0 ke caMoe U ¢ HHTepIoJsIuen «Ha3any. B
y4eOHBIX 1IeJIIX PacCHIMPUM OTPE30K B 00€ CTOPOHBI Ha 5 y3JI0B U TOCTPOUM TaOJIUILy KOHEUHBIX
pa3HOCTEM.

Ha cnenyromem rpaduke nmocrpoum moiauHoMbl HetoToHa Ha 5,7,10 y31ax ¢ marom 0.25 ¢
HCIIOJIb30BAaHNUEM MTOJIMHOMOB «BIIEPEA» U «HA3a».
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3TO0T TpaduK MOATBEPKIAECT N300PAKEHHBIH BHIIIE rpadUK MOTPEITHOCTH (PUCYHOK 5).

Hcnonb3oBatk nmonmmHoM HeroTOHA 9 — ro mopsiika B 9TOM cuTyanuu OyJaeT HEKOPPEKTHO. 3a

CaMyIo TOYHYIO (YHKLIMIO IPUMEM MOJIMHOMBI 6,7 TOPSIIKOB.




3. MeToa HaMMEHBIIIUX KBAJIPaTOB

Teopus.

[Ipy WHTEPHOIMPOBAHUHU HCIONB3YIOTCS 3HAYECHUS paccMarpuBaeMol (yHKIHH B
U3BECTHBIX TOYKaxX. Ecimm HaOOp 3KCIEepHMMEHTATBHBIX JaHHBIX IOJYYEH CO 3HAYUTEIHHOM
HOTPEIIHOCTBIO WM YKMCIIO TOYEK BEJIMKO, TO B TAKOM CIIydae arlpoKCUMHUPYIOIYIO (YHKIUIO
MO>KHO ITIOCTPOUTH € ITOMOIIBIO METO/1a HAUMEHBIINX KBaJAPaTOB.

HawuGosee pacrpocrpanes croco6 Beibopa GpyHkuud ¢ ()X B Buie IMHEHHON KOMOWHALIAK:

O()X =Coo ()X +Cr1d ()X +...+Cnm (X), (3.1)

do (0),0:1(X),....0m ( )X — Oasucuble QyHKIHM; M <= N; Cy,C1eenCm — KOIPHULUEHTHI,
onpeneNseMble TIPY MUHUMH3ALMHU MOrpemHocTd Q .MareMaTuyeckd YCIOBHS MHUHMMYyMa
CYMMBI KBAJIpaTOB OTKJIOHEHMH Q 3amuiueM, IpUpaBHUBAs HYJO YaCTHBIE MPOM3BOIHBIE OT Q
1o ko3 dunuerram Cy, 0<=k<=n:

00Q

OOdco Z oo b T o ehx) + ch(X) et e (X) - f
19(x)=0

O

DOQch =Zi=n0 [Coq)o (Xi ) + C1¢1(Xi ) +..+ Cmq)m (Xi ) - fi ]¢1(Xi ) =0

(3.2) O

0009¢Qn =Y yi=n0 [Codo (Xi) + C11(Xi) +...+ Cnpm (Xi) = fi]dm(xi) = O
O

(Godo) (Godp) - (Godn) s

CUCTCMBI
(body) (91f1) (b1om)
(3.3) ...

JMHENWHBIX ajnredpanydeckux ypaBHeHUH (3.2) onpeaenstorcs Bce K03 duuueHTs! Cx . Cucrema
(3.2) HazpIBaeTCs CHCTEMOW HOPMAaJIbHBIX YpaBHEHUNA. MaTpuLa 3T0Oi CUCTEMbI UMEET

CIEAYIOIIUNA BUL:
(Gofpm) (¢rfpm) ... (¢ndnm)

U HasplBaeTcs Marpuued I'pama. OneMeHTbl 3TOM MaTpULbl  ABISAIOTCS  CKAJISIPHBIMHU
NPOU3BEACHUSAMH 0a3UCHBIX (DYHKITHIA:



(@;.94) =20, OX b (x). (3.4)

i=0

Pacmpennas matpuna cucTeMbl ypaBHEHUH MONIYy4YUTCs 100aBJICHUEM CIpaBa K MaTpUIe
['pama cTonbra cBOOOAHBIX YJICHOB:

(90, )

(¢, 1)
(3.5)

(@n. f)

TAC CKaLIpHBIC  IIPOU3BCACHUSA, ABIAIOMIUMCCA  3JICMCHTAMU CTOJI6IIa, OIPCACIIAOTCA

ananormano:(§y, ) = D01 (%) fi.

Jlokasano, uro ecnu Gynkmma ¢ (X),$1(X),...,¢m ( )X ABIAIOTCS NTUHEHHO HE3ABUCHMBIMHU,

TO CAUHCTBCHHOC PCHICHUC COOTBETCTBYCT HAUMCHBIIEMY KBAAPATUIHOMY OTKJIOHCHUIO.

PaccmoTpuM o1MH 13 BO3MOXKHBIX 0a3MCOB — CTEIIEHHOM.

Cmenennotu basuc.

Boibepem Gasucubie Gynkuuu ¢ ()X B BHIE MOCIENOBATENLHOCTH CTENEHEN apryMeHTa X,

KOTOPBIC JIMHEHHO HE3aBUCHUMBI,

doOx=x"=1, d.()x=x"=X,...,0m()x = X". (3.6)

B »TOoM crnydae mpl OyaeM anmpoOKCHMHUPOBATh JKCHEPUMEHTATbHYIO 3aBHCHMOCTH
MOJIMHOMOM cTeneHn M<<n. Amnnpokcumupytomas kpuBas B MHK He mnpoxoaut uepes
3HAUEHUsI UCXOJHOU (PYHKIMHU B y37aX, HO MPOBEACHA M3 YCIOBHUS HAUMEHBIIETO CYMMapHOTO
KBaJPAaTUYHOTO OTKJIOHEHHUS. ODKCIEPUMEHTAIbHBIE JAHHBIE «CIJIAXKUBAIOTCA» C IMOMOIIBIO
dbyskun ¢(x). Ecnu e BBIOpaTh M=N, TO HAa OCHOBAaHUU €AMHCTBEHHOCTH MHTEPIOISIIMOHHOTO
MOJIMHOMA TONYyYUM (PYHKIHIO ((X), COBMAJAIONIYI0 C KaHOHHMYECKUM HWHTEPIOJISIMOHHBIM
IIOJIMHOMOM CTCIICHU n, AIMMPOKCUMHPYIOIIasd KpuBas HpOI\/’IHeT 4epe3 BCC OKCIICPUMCHTAIIbHBIC
Toukn W BenmumHa Q Oymer paBHa Hymo. IlocimemHee OOCTOATEIBCTBO HCIONB3YETCS IS
OTJIQJIKA U TECTUPOBAHUS MpOrpamMM, peanusyronux atroputmsl MHK.

3anuiiem pacIIMpEeHHYI0  MAaTpHUIly CHUCTEMbl HOPMAJIbHBIX YpaBHEHUM
Ju1s 6azuca (3.6):




n+1 ). 2.

iii=0i=0nn n

DY

DXL

D I TP I D 2 3.7)
0 0 0 =0 0
i i . i in
ZXim Zx;nﬂ fomz fozm ZXim fi
i=0 i=0 i=0 i=0 i=0
I'me n+1 — KOTUYECTBO Y3JIOBBIX TOYEK.
ITpumep.
[TocTporM BcioMoOraTeNibHYI0 TaOJUILY JIJIsi COCTABJICHUS! CUCTEMBI YPaBHEHUM.
Tabm. 3.1.
i X V% X2 x> x* Xy Xy
0 0 0 0 0 0 0 0
1 0,5 1,015985 | 0,25 0,125 0,0625 0,507993 | 0,253996
2 1 1,66089 |1 1 1 1,66089 | 1,66089
3 1,5 2,125046 | 2,25 3,375 5,0625 3,187569 | 4,781354
4 2 2,266649 | 4 8 16 4,533297 | 9,066594
5 2,5 2,069564 | 6,25 15,625 | 39,0625 |5,17391 | 12,93478
6 3 1,618515 | 9 27 81 4,855545 | 14,56663
7 3,5 1,064908 | 12,25 42,875 | 150,0625 | 3,727179 | 13,04513
8 4 0,584019 | 16 64 256 2,336076 | 9,344303
9 4,5 0,329218 | 20,25 91,125 | 410,0625 | 1,481483 | 6,666672
)3 22,5 12,73479 | 71,25 253,125 | 958,3125 | 27,46394 | 72,32035

[TpoBenem NMHENHHYIO U KBaIPAaTHUHYIO allPOKCUMAIUIO ATON (QYHKIUH:

a) JIMHEHHas arrpoKCcumMalsa

[Tpu nmuHEHON anmpoKCUMAIMK Hallla CUCTEMa YPaBHEHH Oy/eT BBITIIAACTh TaK

Co*(n|+1) +C1*in =Z Vi
i+Cy *inz :Z(Xi* yi)

Co*



CocraBum  matpunly I'pama w  BbIIUIIEM
CBO6OI[HBIX YJICHOB
G =n +1 Z xi10 ‘ ‘
22.5) i<ofi = 12.73 i0;A = 206.25 B=n m
71.25), xf . 27.46

ZXi ZXi222.5
i=0

i=0i=0

Uto0s! HaliTH KOI(DPHUIIMEHTHI Co U €1, HY)KHO HAUTH YacTHBIC onpeaenutenn Ag, A;.

12.73 22.510 12.73
Go ‘ =N = ‘ 289.163 ‘ G' =;A' | =-11.825
27.46 71.2522.5 27.46
289.163 -11.825
206.25 206.65
Ao==1.40323 c1=AA'==-0.0576625
co=
A
Takum oOpazom, MBI  MOXEM 3anucaTh MOJIMHOM 1 -
nopsiiKa (muueitabii): P, =1.40323- 0.0576625x

[TorpemHocTh BEIUMCIUM 1O GopmyIie: S =

Y,

Yi - 3KCIEPUMCHTAJILHOC

Zz;(ysi -y)?

n+1

[ToctpouM Tabnuily 3HAYEHWUH TOJWHOMA B Y3JIOBBIX TOYKax

crooerr

ro

, TOC Ysi - pPACCUMTAaHHOC 3HAYCHHUC

Ta6. 3.2,
X y o ()x y =0 | (y-9(x))?
0 0 1,40323 -1,40323 | 1,969054
0,5 1,015985 | 1,374397 | -0,35841 | 0,128459
1 1,66089 1,345565 | 0,315325 | 0,09943
1,5 2,125046 | 1,316732 | 0,808314 | 0,653371
2 2,266649 | 1,2879 0,978749 | 0,957949
2,5 2,069564 | 1,259067 | 0,810497 | 0,656906
3 1,618515 | 1,230234 | 0,388281 | 0,150762
3,5 1,064908 | 1,201402 | -0,13649 | 0,01863

4 0,584019 | 1,172569 | -0,58855 | 0,346391




4,5 0,329218 | 1,143737 | -0,81452 | 0,66344
5 5,644394

Taxum 06pa30M, IOrp€IIHOCTb BBIYHUCIIACTCA:

Si= %/644394—— 0.751291
10

0) KBaJpaTHU4HAs aNIPOKCHUMAITUS
Cucrema HOPMAJIBHBIX YpaBHEHUW OYAET BBITIISAICTH TAK:

(n +1)C0 + (ZXi )Cl + (ZXi2 )Cz =Zyi
(Zxi)Co+ (ZXi2)C1 + (2Xiz)Co=ZX Vi i

(Zxi2)Co + (ZXiz)C1 + (ZXia)C2 =ZXi2Yi

10 22.5 71.2512.73
G=p25 71.25 253.125; A= 6807.8 B=27.46
71.25 253.125 958.3273.32

12.73 225 71.25

Go=P7.46 7125 253.125;A,= 2082.41
73.32 253.125 958.32

10 1273 71.25

G, =225 2746 253.125;A,=10802.87
71.25 73.32 958.32

10 225 1273
G, =R2.5 71.25  27.46;A,=-2487.38

71.25 253.125 73.32

A, 2082.41 A, 10802.87
&, =687 815679 AC, = 6878365
A, —248738

C,= A= 68074 =-0.395849

P, = 0.215679+1.72365x—0.395849x’

[Toctpoum Tabiuily 3HaU€HUH TOJTMHOMA B Y3JIOBBIX TOUKaxX



Tabmn. 3.3.

X Y o ()x y —00Ox | (y-9 ()’
0 0,215679 | -0,21568 | 0,046517
0,5 1,015985 | 0,978542 | 0,037443 | 0,001402
1 1,66089 | 1,54348 |0,11741 |0,013785
1,5 2,125046 | 1,910494 | 0,214552 | 0,046033
2 2,266649 | 2,079583 | 0,187066 | 0,034994
2,5 2,069564 | 2,050748 | 0,018816 | 0,000354
3 1,618515 | 1,823988 | -0,20547 | 0,042219
3,5 1,064908 | 1,399304 | -0,3344 | 0,11182
4 0,584019 | 0,776695 | -0,19268 | 0,037124
4,5 0,329218 | -0,04384 | 0,373057 | 0,139171
5 0,47342

Takum 06p330M, MOTPCITHOCTD BBIYUCIISACTCA:

0= Q7342021758
10

Beimumiem mosimHOM 3 — T0 TIOpsIKa

P;=-0.0721594 + 2.77679x —1.01265x* + 0.0913773x’ (S; = 0.0839247).

CpaBHI/IBaH INOJIYYCHHBIC TIIOTPCINIHOCTH, MOKHO CKa3aTb, 4YTO C YBCIWMYCHHUEM IIOpsAKa

MMOJIMHOMA, YBCJIIMYUBACTCA U TOUYHOCTb HHTCPIIOJIAAINUU.

[TocTponm cpaBHUTENBHBIN T'papUK MCXOAHOM M BCEX TPEX MOITYYEHHBIX (YHKIMH B Y3JOBBIX

TOYKax.
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2 ¢
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X RyBuyeckuin




Ha stom rpaduke BuanM, yTo KyOndeckoe npuOImKeHne JaeT HanOObIIyI0 TOYHOCTb.

Puc. 9

anee moctponM KyOMUYeCKHil IOJMHOM Ha 3aJJaHHOM HHTepBasie ¢ marom 0.1.
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B 3akmrouenue IMpoBCACM CpaBHI/ITeHBHHﬁ AHAJIN3 BCCX U3YUYCHHBIX METOJOB allTIpOKCUMAIINU.

Ha cnenyromem rpaduxe nzodpazum noiauHoM Jlarpanxka 9-ro nopsiaka, noinHoM HeroToHa 6ro
NOpsAJKa U aNMpOKCUMHUPYIOMYIO0 (QYHKIUIO 4-T0 MOpsJIKa, MOJYyYEHHYIO ¢ IOMOIIbI0 METoAa

HaMMCHBIINX KBAJPAaTOB.

X y MHK NarpaHx HbloTOH

0 0 0,0138511 0 0

0,25 0,690569216 0,513547079 0,620684 0,601663258
0,5 1,015985031 0,970644013 1,015985 1,015985031
0,75 1,347195594 1,371307954 1,3519291 1,346772224
1 1,660889766 1,7046917 1,66089 1,660889766
1,25 1,927560123 1,962934791 1,9265665 1,92758225
1,5 2,125046054 2,141163513 2,125046 2,125046054
1,75 2,239880162 2,237490891 2,2402711 2,239763044
2 2,26664853 2,2530167 2,266649 2,26664853
2,25 2,207156076 2,191827454 2,2069049 2,206992029
2,5 2,069564187 2,060996413 2,0695641 2,069564187
2,75 1,867419062 1,870583579 1,8676723 1,877126632




3 1,61851492 1,6336357 1,618515 1,61851492
3,25 1,343591646 1,366186266 1,3431928 1,343589503
3,5 1,064908333 1,087255513 1,064908 1,064908333
3,75 0,80476008 0,818850416 0,8057997 0,804835239
4 0,584018936 0,5859647 0,584019 0,584018936
4,25 0,420783592 0,416578829 0,4155746 0,420939441
4,5 0,329218387 0,341660013 0,329218 0,329218387
2,5
K K
X
2 X
X
X X
1,5
X X
1 X X
X
¢
0,5 _ X
X
0 X
0 0,5 1 1,5 2 2,5 3 3,5 4 4,5
MHK A flarpanx X HbloToH
Puc.11
Ipunooscenue 1. 3adanue
(no nocneouet yuppe 3auemnol KHUICKU)
BapuaHTt 1 2 3 4
X
0 1 1 0,616850275 1
0,5 -0,418548771 1,23056044 1,652248438 1,711976984
1 -2,099088806 1,233449486 1,839263495 1,645473224
1,5 -2,98498247 1,064428635 0,733069005 1,400705407
2 -2,472238475 0,845827292 0,126874515 1,122724209
2,5 -0,913282103 0,703580596 0,020680025 0,94154699
3 0,677930271 0,73695728 0,414485534 0,956840789
3,5 1,45546871 0,995884423 1,308291044 1,218105747




4 1,368104957 1,470022436 2,243366328 1,714480474
4,5 1,043929973 2,092250749 0,995579184 2,378430571
BapuaHTt 5 6 7 8
X
0 0 0 -2 0,698970004
0,5 0,054233707 0,250935294 -1,332046078 0,579870177
1 1,216486744 0,579736354 -1,040302306 0,430609651
1,5 0,726343465 0,66506611 -0,677569053 0,111989711
2 -0,413033734 0,254696642 -0,326839789 -1,302956905
2,5 -3,508783948 -0,565438708 -0,095786578 -1,371343834
3 -1,954042931 -0,67441226 -0,073029851 -1,328631449
3,5 0,283768429 0,238538178 -0,301575818 -1,204233169
4 2,536919522 0,756645913 -0,766273755 -1,013016961
4,5 1,474783267 -0,117629303 -1,396497118 -0,742091092
BapuaHTt 9 10 11 12
X
0 1 0 1 1
0,5 0,987777969 0,722961077 1,341230171 1,056756741
1 1,136125542 1,112576605 1,32570046 0,812198927
1,5 1,063240971 1,251105082 1,053530925 0,405059111
2 0,335680108 1,216411867 0,691001881 -0,03415823
2,5 -0,586789502 1,149426139 0,389146334 -0,380200136
3 -0,987182112 1,143509677 0,259053276 -0,535887828
3,5 -0,893293207 1,24815472 0,35603998 -0,453356853
4 -0,220184979 1,500260103 0,672174043 -0,14470987
4,5 0,723297895 1,931589014 1,141331581 0,321478191
BapuaHTt 13 14 15 16
X
-4,5 -2,866190497 -1,99643512 0,328339524 -1,263496684
-4 -1,659105024 -2,208888213 0,005330341 -1,717710367
-3,5 0,052335799 -2,236095944 0,182321158 -2,006380728
-3 1,242410303 -2,000193357 0,859311975 -2,058437257
-2,5 1,480606474 -1,473311812 2,036302792 -1,858138898




-2 1,164951233 -0,672471467 1,475257621 -1,447682947
-1,5 1,004997477 0,382720288 0,510655785 -0,914527478
-1 1,266795133 1,926596667 0,046053948 -0,364535112
-0,5 1,499153383 2,084421899 0,081452112 0,122591267
0 1 1 0,616850275 1
BapuaHTt 17 18 19 20
X
-4,5 0,370359935 4,414204201 0,109835761 -1,206296731
-4 -0,916294057 7,346356379 0,33413571 -1,358882484
-3,5 -2,074618492 7,938543313 0,40172153 -1,35816801
-3 -0,108320547 7,010007503 0,244261557 -1,267241792
-2,5 1,565582558 5,323856384 -0,149980818 -1,103227502
-2 3,76745874 3,583853163 -0,732551518 -0,87687512
-1,5 0,523955387 2,445737202 -1,405208973 0,587661623
-1 -0,134518706 2,540302306 -2,040302306 0,820245961
-0,5 -0,197023266 4,502582562 -2,498133125 0,792213555
0 0 9 -2 0,698970004
BapuaHT 21 22 23 24
BapuaHT 1 3 4 5 6 7 8
X
-4,5 0,723297895 -0,256047671 -1,263257643 0,16859516
-4 -0,220184979 -0,567933488 -0,471317697 -0,466800531
-3,5 -0,893293207 -0,434152033 0,461405587 -0,902929106
-3 -0,987182112 -0,009530229 0,711124514 -1,166090983
-2,5 -0,586789502 0,27470869 0,093372236 -1,641922267
-2 0,335680108 0,109365257 -0,760792339 -0,805132677
-1,5 1,063240971 -0,39986099 -0,97278622 0,023054454
-1 1,136125542 -0,807162135 -0,201545 0,668047309
-0,5 0,987777969 -0,693339304 1,076654697 1,093549444
0 1 0 2 1,28219823

Touku unmepnoJAyuu




Narpanx 4,34 3,86 3,58 4,22 3,94 4,4 4,15 3,71 3,8 4,12
HbtoToH (Bnepes) | 0,63 0,42 0,35 0,74 0,87 0,59 0,24 0,15 0,64 0,39
HbloToH (Hasaga) 4,4 3,58 3,94 4,12 3,71 3,86 3,8 4,34 4,22 4,15

(no npeonocnedneil yughpe 3auemuor KHUHICKU)

1. Tlonunowm Jlarpanxa — GyHKIUS BEIYHCICHHUS TOTUHOMA

Ilpunoscenue 2. Illpumeput 610Kk — cxem




Polinom(int &n, float &p,
float &t, float *x, float

‘Y)

L[i]=(p-x[k])/
(x[il-x[k]);

LLil=(pxk+1D)/ | |Lfij=Lii]* (p-xlk 4 | LU
(il 1]); ['](x{:}_,fﬁd")f oA — x[k:[%;hl-

l

v, L=V |

l

t=t+L[i);

¢ KoHeu )

uukna
|

KoHeu
uukna

2. TlomuHoM HproTOHA — QYHKIMS BEIYHCIICHHS TOJMHOMA «BIIEPEI»



Newton(int &n, float
&p, float &h, float *x)

g_

Y

L[i]=
L[i-1]+r[t]*m[c]/f[t);

p>x[i-1] &&
p<x[i]

c=i-1 KoHeuy
v uMKna

fll=fli-11*};

Ko‘Heu rlil=rli-11*(a-(-1)); . Y
| | bIBOA
e L[n-1]

x[1]=x[c];
q=(p-x[1])/h;

m[b]=y[b+1]-y[b];

m[b]=w[b+1]-w[b]; w[b]=m[b];

Beoa y[i]

v
KoHey

umKna

A
f[1]=1; m[c]=1; r[1]=q;
L[c-1]=y[c];g=n-1; t=1;

3. 1.MeToa HAaMMEHBIINX KBAJIPATOB — OCHOBHAS (DYHKITUS BhIYUCICHUS KO3 dunmenTos C.



Beoa n,k

Beoa x[i].y[i]

v
KoHey

uMKna

sfillil=i-1

D

bljl=b[j}+ylil*
pow(x[ij-1);

s[il(j1=s[il(j-1]+1

Q=det(D,k)

Konel,
uvkna
A
KoHeu
uuKna

>

A

y

h 4

Z[i]jl=b(i]

clr]=det(z,k)/Q

glillil=glillil+
pow(x[r],s[il[i])

A

[T

: KoHey

v
D[i](il=glili]

umkna

uukna

uMKna

®

y
/" KoHeu
umkna

/" Konel :

Y

®



E[i]=E[i]+c[r]*
pow(x[i],r-1)

Koney
| UmKna |
L[i]=

pow((E[i]-y[i]),2)

'

pogr=pogr+L][i]

KoHey
umkna

pogr=sqrt(pogr/n)

l
/%7

3.2.MGTOI[ HAaNMMCHBIINX KBAJAPAaTOB — (1)}’HKI.[PI$I BBIYUCJIICHUSA OIPCACTUTCIIA



float det(float
a[50][50], int n)

blili]=ali](i]

KoHeu
uukna

blil(il=alil(i]

KoHey
umKna

KoHeu
umKna

v
blillil=alillil-a[k][]*
(alil(k]/alk][k]);

Konem

umKna

d=d*b[K][K]

¢ KoHeu

uukna

A 4

return d

¢ KoHey

uumkna

®
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