YucneHHble meToAbI peLleHus
HefIMHeNHOro ypaBHeHUs1 ¢ O4HON HeNn3BeCTHOM

Ilocmanoeka 3a0auu

Jlano HenuueitHoe ypaBHeHus X -1 1x+30, HHTEpBaT MOMCKa KopHs [3;5.5] 1 urar hx=0.3.
TpeOyercsi:

— OtnenuTh NEPBBII KOPEHb YPaBHEHUS IIIAaTOBBIM METOJIOM;

—  YTOYHHUTH 3HAYEHUE KOPHS METOJIOM JIEJICHHS TToroiaM ¢ ToyHOCThio €=0,01;

— YTouHUTH 3HaUYeHUE KOpHS MeToIoM HeroToHa ¢ TouHocThio €=0,001;

—  YTOYHUTH 3HAYEHUE KOPHS METOJIOM MPOCTON UTEpaIuu ¢ TouHOCThIO £=0,03.

Illazoewtit memoo
Jliist oTAeneHust KOpHeH BOCIONb3yeMcs aroBbiM (TabnuyHbiM) MeTosioM (Puc. 1).
6

O e» a» oo a» > > > D G G G D G G G G D -

2 3 33 3.6 3.9 42 45 4.8 5.1 54

Pucynok 1. I'pa¢guk pynknuu f(x) Ha 3a1anHom uHTepBaJe [3;3.5]
Wnest meTona COCTOUT B BBIYMCICHUM TAaOMUIBI 3HaUeHUH (PpyHKIMu y=f(X) npu n3MeHEHUH Be-
JMYMHBI X HA 33JJaHHOM MPOMEXKYTKE C BbIOpAHHBIM 11arom hx:

X 3 33 | 3,6 3,9 42 | 45 | 48 | 5,1 5,4
f(x) 6 1459336 231 | 1,44 0,75 0,24 |-0,09| -0,24
N3 ananuza mosydeHHOW TaOMUIBI CIAEAYeT, YTO Ha KOHIAX mpomexyTka [4.8;5.1] dyHkums
y=f(x) mensiet 3HaK ¢ (+) Ha (-). I3 HenpeprIBHOCTH (YHKIMU CIIEAYET, YTO HA HEM €CTh TOYKA
x1, rae f(x1)=0. CnenoBarenbHO, 3TOT MPOMEKYTOK SIBIISIETCS MHTEPBATIOM H30JISLIUU KOPHSI.

Memoo nonosunno2o oenenus

Wnes meTona coCTOMT B JIEIEHUHM HMCXOJHOTO MPOMEXKYTKA M30JSIUU KOPHS IMOMOJaM TOYKOMN
Xop=4.95 M BBIYMCICHUU 3HAYCHMI ¢bynkiuu Ha neBoM koHie f(4.8)=0.24 u B cepenune
f(4.95)=0.053. Tak kak ux mpousBeneHue >0, To cMeHa 3Haka GyHKIHUHU OyJeT Ha MPaBOMl MOJO-
BHUHE, BEIOMpaeM €€ B KauecTBE MepBOro npuommkeHus [4.95; 5.1], HCKIIIOUYMB JIEBYIO MTOJOBUHY.
TakuM oOpa3om, Ha TEpBOM UTEpAIMU TOJIy4aeM MHTEepBall (C KOPHEM) B JIBa paza Kopode, Ha
BTOPOM — B YETHIPE pa3a U TakK 0 TE€X MOp, I0KA UHTEPBAJI U30JsLMN He cTaHeT MeHblue €=0,01.
Llepsas umepayus:

_4.8+5.1 — 4,95

chp -

f(4,95) = 0,053 — BbIOHMpaeM MpaByro MojoBuHy [4,95; 5,1]
f(4.95)-1(5,1) <0,

Bmopaﬂ umepauus.
495+5.1

chp -

=5,025

1(5,025) =-0,024 — BBIOMpaeM JIeByI0 MoJioBUHY [4,95; 5,025]
£(4.95)-(5,025) <0,



Tpemus umepayus.:
_4.95+5.025

=4.9875

X2cp

£(4.9875)=0,013
f(4.95)-(4.9875) > 0,

— BbIOMpaeM MpaBylo nmoynoBuHy [4,9875; 5,025]

Yemeepmas umepayusi:
_4.9875+5.025 —5.00625

X3cp -
£(5,00625) = —0,006211
£(4.9875)-(5.00625) < 0,

— BbIOMpaeM JieBy1o noyioBuHY [4,9875; 5,00625]

IIamas umepayus:
~ 4.9875+5.00625

X3cp -

(4.996875) =0.003135

(4.9875)-1(4.996875) > 0,
— BBIOMpaeM IpaByro NoyioBUHY [4,996875; 5,00625]

=4.996875

[TocTtpouM Tabnuily WHTEPBAJIOB, MOCIEAOBATEIILHO BHIOMPAEMBIX aJTOPUTMOM METOa
JICJICHMsI TIOTI0JIaM, BKJTIOYasl UX IIUHY |a,-by. 3aech u nanee k — Homep urepamum.

k 0 1 2 3 4 5
ay 4,8 14,95 14,95 4,987 4,987 |4,997
by 51 |5.1 5,025 15,025 |5,006 | 5,006
lby-a] 10,3 0,15 |0,075{0,038 |0,019 |0,009
[TocTpoum TabJIMIly CepeMH MOJYYEHHBIX HHTEPBAJIOB.
k 0 1 2 3 4 5
XC 4,95 15,025 {4,987 | 5,006 | 4,997 | 5,002

[Toctpoum Tabnuity 3HaueHuit GyHKIUH f(X) HAa KOHIIAX U B CEPEANHE BEIOUPACMBIX HH-

TCPBAJIOB IO UTCPALIUSM.

k 0 1 2 3 4 5
f(axy) 10,24 10,053 [0,053 0,013 0,013 0,003
fby) [-0,09 |-0,09 -0,024 |-0,024 | -0,006 |-0,006
f(xc) 10,053 |-0,024 |0,013 |[-0,006 |0,003 -0,002

T.x. nmuHa uaTepBaiia [4,996875; 5,00625] na 5-it urepanuu pasHa 0.009375, 4to MeHb-
e 3aJlanHoi jponyctuMoi norpemnoctu €=0.01, To B kauecTBe NpUOIMAKEHHOTO 3HAYE-
HUS KOPHS MOYXHO B3STh JIOOYIO TOYKY M3 MOJYYCHHOTO WHTEpPBaJa, BKIIFOYAsl TPAHUIIBI.
Bo3pMeM B kauecTBe KOPHS CEPEIMHY MOCIEAHEr0 NATOro nHTepsaia xc=>5,002, mockob-
Ky U3 U3BECTHBIX HAM TOYEK ISTOTO MHTEpBaJa as, bs, XCs UMEHHO B CEpe/IMHE MHTEepBaJia
3HaueHue GpyHkuuu f(x) ommxke k Hymto: f(xcs)=-0,0015. Takum o6pa3zom, Tpedyemast To4-
HocTh €=0,01 B cmbIcie 6im3ocTH K Hyro pyHkiuu f(x) qocturnyTa Ha 3-eii urepanuu, a
TpeOyeMasi TOYUHOCTh B CMBICJIC BEIMYMHBI MHTEPBaAIa U30JSAIUA KOPHS TOCTUTHYTA HA 5-
Ol UTepaI METO/Ia JICJICHUS TIOTIOJIaM.



MemoO HbromoHa (Memo0d kacameJsibHbIX).

Wnest metona cocTouT B 3aMeHe pyHkuuu y=f(X) e€ TMHEHHON MOJeNbl0 B OKPECTHOCTH Hayvajlb-
HOTO 3HAYEHUS KOPHA X B BUJ€ KacarenbHOH. COOTBETCTBYIOIIEE HEMUHEHHOMY YPABHEHUIO JIH-
neitroe ypasuenne f(xo)+f (Xo)(x-Xo)=0. TakuM 06pa3OM, UMEEM B KA4eCTBE PEIICHHMS MEpPBOE
npubImKeHne K KopHIo X;=Xo-f(Xo)/f '(X¢). YTOUHUM KOpEeHb ypaBHEHUSI Ha UHTEPBAJIC N3OSN
Meronom HeroTtoHa.

Hynesas umepayus:

Jlnst  ompeneneHusi HYJIEBOTO MPUOMIKEHHS TPOBEPUM  VCIOBUE  CXOOUMOCMIUL:
F(x0)*F"(x0)>0.

F(x0)= x*-11x+30 F"(X0)=2

JIna x;~4.8 F(xo)=4.8°-11%4.8+30=2281,2>0 F(x0)*F"(x0)=2%2281,2>0 — ycioBue
BHITIOJTHSIETCA. B KadecTBe HyseBOro mpuOIMKEHUsI BO3bMEM JIEBYIO TPaHUIy MHTEpBaja
u3oJisiuu kopHs [4.8;5.1]. xo=4,8

Hepeaﬂ umepauu.
f(xo) = x> — 11 - X+ 30=4,8"—11-4,8+30=0,24>¢ = 0,001
f(x0) =2 Xo— 11=2-4,8 - 11=-1,4
xi=xo- L0 —48 SO _gq 02 _ 48 (0,171)=4971
S'(x) /'(4.8) (-14)
fx)=x"—11-x;+30=4,971>—11 - 4,971 + 30 = 0,029 > ¢ = 0,001
X1 —Xo=0,171 > ¢ = 0,001
[Iponomxaem urepanuu. TpeOyemast tounocts € = 0,001 emre He JOCTUTHYTA.

Bmopasa umepayus.:

(x))=2-x;,—11=2-4971 — 11=-1,057

xo=x - L) = 4971 - SEITD _4 97y 0029
S'(x) f1(4.97]) (—=1,057)

f(xy) = X" — 11 X+ 30=14,999*— 11 - 4,999 + 30 = 0,0007728 < £ = 0,001

x;—x1=0,028 >¢=0,001

Tpebyemast Tourocth € = 0,001 B cMbIcie 6au3octu K Hyto GyHKOuH f(X,)nocrurayra. Tpedye-

Mast TouHOCTh € = 0,001 B cMmbIciie OIM30CTH K HYJTI0O AX=X, — X €lIl¢ HE JOCTUTHYTA.

= 4,971 -(~0,028) = 4,999

Tpemvsa umepayus.:

(x2) =2 -x,—11=2-4,999 — 11=-1,002

f(x,) — 4,999 — £(4,999) ~4.999 _ 0,0007728
f'(x,) f'(4,999) (-1,002)
f(x3) =x3°— 11 - x3+ 30 =5>— 11 - 5+ 30 = 0,0000005954 < £ = 0,001

X3 — Xo=0,0007716 <& = 0,001

Tpebyemast Tounocth € = 0,001 B cMmbicne O6au3zoctu K Hyto ¢yHknun f(X3)aocturnyra. Tpedye-
Mast To9HOCTh € = 0,001 B cMbIcie OIM30CTH K HYJITI0O AX=X3 — X, JJOCTUTHYTA.

Ecnu mopa morpentHoCThIO BBIYUCIICHHSI KOPHS MOHUMATh Ay — OJIM30CTh MO MOIYJIIO K HYJIO
dbynkiuu f(x), To st goctuxeHus Tpedyemoit Tounoct €=0.001 Tpebyercs 2 utepauuu. OTBe-
TOM sIBIsieTCs X,=4.999 (f(x,)=0.0007728). Ecnu e moJi TOUHOCTHIO BBIYHCIICHUS KOPHS TTOHH-
MaTh AX — OJIM30CTh MEXKIY JABYMSI TIOCIIEAOBATECILHBIMEI TPHOIMKCHUSIMU K KOPHIO, TO OTBETOM
spisgercs x3=5 (f(x3)=0.0000005954, Ax= x;- x,=0.0007716<0.001).

Pe3ynprarsl BEIYMCIEHHUI M MOTPEIIHOCTH HA KaXKJIOW MUTEPAUM MOYKHO CBECTH B CIEAYIOLIYIO
Ta0uILy:

=4,999 - (-0,0000005954) = 5

X3= Xp -



Ne urepaunu k 0 1 2 3
[Tpubnmxenue xy 48 4971 4,999 5
Ommoka [f(x)| 0,24 | 0,029 | 0,0007728 | 0,0000005954
Omumbka [Xy-Xy.i - 0,171 0,028 0,0007716

Memod npocmol umepayuu (Memod nocredoeamesibHbIX NPUGIUXeHUl)

Wnes metona: Jlano ypaBaenue f(x)=0, TpeOyeTcss HATH KOpPEHb, HAXOSIIHMICS Ha MHTEpBAJeC

U30JISIIHH [a;b].

— 3aMeHMM HMCXOJHOE ypaBHEHHE PaBHOCHJIBHBIM ypaBHeHHeM X = @(X) (ureparmonHas ¢op-
MyJia)

— Bsibepem X, € [a;b]

- HOI[CT&BJI?ICM €T0 B IIPpaBYIO 4aCThb, IOJTy4YacM:

X, = @(X,)

_ YUTU TIOCJIEZIOBaTeNbHOCTh uncen X, = @(X, ;)
X, = (X))

Bo3moskHO n1Ba ciyyast:

— TIOCJIEIOBATENIBHOCTD Xg, X1, X2,. .., Xy CXOAMUTCS, TOTJA IIPEAEII MOCIEA0BATEIbHOCTH SBIIETCS
peLIeHUEM JTaHHOTO YPaBHEHUS

— TIOCIIEIOBATENBHOCTD Xg, X|, X2, . ., Xy PACXOJUTCS, TOT /1A MPEIEIIa HE UMEETCH.

Teopema cxooumocmu: IlycTh Ha [a;b] uMeeTcs eIMHCTBEHHBIN KOPEHb YPAaBHEHHS M BO BCEX
TOYKAX 3TOTO OTPE3KA BBINOJHSIETCS HEPABEHCTBO |¢/(x) <1, TO UTEPALMOHHBIA MPOLECC CXOIUT-

csa. UeM MeHbLIE |go’(x)| , TEM JIy4Ill€ CXOAUTCSI UTEPALIMOHHBIN IIPOLIECC.

3amennm ucxoxmoe ypasuenue f(x)=0, rae f(x)=x’—11x+30 nreparmonHoii Gopmymnoit x=¢(x),
x* +30
11

, 2
rae ¢(x) = , ¢'(X) ETh

9'(4.8)=0.8727 <1
9'(5.1)=0.927 <1

B nanHoM ciydae mpousBogHas GpyHKIMU ((X) OnHM3Ka K €AUHUIE, TTOITOMY CXOJIUMOCTh OyaeT
oueHb MenneHHOW. [lompoOyem HaWTH APYryr0 UTEpallMOHHYIO (OPMYIY, BOCIIOJIb30BABIIKCH
CIIETYIONINM CTaHIapTHBIM mpueMoM. [IpeoOpasyem mcxonHoe ypaBHEHHE K BUILY X= X-A-f(X),
rae A — MakcCuMyM Tpou3BoHOMN ¢yHKkuH f(x) Ha mHTEpBaie [4.8;5.1].

HpOBepKa Ha CXOJUMOCTB:

f'(x)=2-x—11
£'(4.8)=-1.4
£'(5.1)=-0.8

Takum o6paszom, ucxonuoe ypaBuenue f(x)=0 cBOIUTCS K paBHOCHUIBHOMY ypaBHEHHIO X=0(X),
re '(x) = =
P ()= 7%
fx)=x*—11-x+30
$(x)=x+08 f(x)=0,8-x"—7,8 x+24
¢’()C) = 196 X = 798

9'(4.8) =1.6-4.8-7.8| =|7.68—7.8 =|-0.12| =0.12 <1
@'(5.1)=[1.6-5.1-7.8| =[8.16-7.8| =|0.36| = 0.36 <1

[TpousBoanas oT HaligeHHONW QyHKIMKM ((X) Ha KOHIIAX MHTEpBaJia MOMCKA KOPHS MEHBIIE €lIu-
HUIBI, CJIEJIOBATENbHO, JJI MOJYUYEHHOTO YPAaBHEHUS ¢'(x)=1,6-x—7,8 METOJ MPOCTONH UTEpaluU

[IpoBepka Ha CXOIUMOCTb:

JIOJDKEH CXOJUTCS, PUYeM, TTOCKOJIBKY BO BTOPOM cityuyae ¢'(x) He Tak OJu3Ka K €IWHHUIIC, KaK B
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ClIy4dac YpaBHCHHA 2 x» TO CXOAUMOCTB B 3TOM CJIy4dac NOJ’KHA OBITH OOJICE 6BICTpOI>i.

P'(x)= T
Hynesas umepayus:
B kauecTBe HyJeBOro npuOIMIKEHHUs] BO3BMEM JICBYIO TPaHUILy MHTEPBaIa U30JISIIIUU KO-
ua [4,8;5,1]. x;=4,8

f(xo) =xo" — 11 - X0+ 30=4,8"—11-4,8+30=0,24>¢=0,03

llepsas umepayus:

X1 = 0(Xo) =X + 0,8 - f(x0) =4,8 +0,8 - 0,024= 4,992

f(x))=x,"— 11 -x;+30=4,992— 11 - 4,992 + 30 = 0,008064 < £ = 0,03

X1 —X0=4,992 -4,8=0,192>¢=0,03

Tpebyemas Tounocts € = 0,03 B cMbiciie 6IU30CTH K HyII0 GyHKIHH f(X;)1ocTUrHYTA.
Tpebyemas Tounocts € = 0,03 B cMbIciIe OJU30CTH K HYJIIO AX=X, - X; €1l€ HE JOCTUTHYTA.

Bmopas umepayus.:

Xy = 0(x1) =x%x; +0,8 - f(x;) =4,992 + 0,8 - 0,008064= 4,998

f(x2) = %" — 11 - x,+30=4,998"— 11 - 4,998 + 30 = 0,001551 < &= 0,03

X, — X1 =0,006451 <e=0,001

Tpedyemas Tounocth € = 0,001 B cmbiciie 6u30CcTH K HYMO QyHKIMM f(X;)10CTUTHYTA.
Tpebyemas Tourocts € = 0,001 B cMbIcie OIM30CTH K HYITIO AX=X, - X; JocTUTHYTa. [Ipe-
KpalaeM uTepaluu.

Ecnu moa morpentHocThi0 BBIYUCICHUS] KOPHS MOHUMATh Ay — OJIM30CTh MO MOJIYJIIO K HYJIO
¢ynkuun f(x), To ana goctuxkenus tpedyemoil TouHoctu €=0.03 tpebyercst 1 urepauus. Ote-
ToM siBisieTcsa X;=4.992 (f(x,)=0.008064). Ecnu ke moa TOYHOCTHIO BBIUMUCICHUS KOPHS MOHU-
MaTh AX — OJIM30CTh MEXKIY ABYMS MOCIEA0BATEILHBIMU MPUOIMKEHUSIMU K KOPHIO, TO OTBETOM
sBisieTcs X,=4,998 (f(x,)=0.001551, Ax= x,- x,=0.006451 < 0.03).

Pe3ynbTartsel BEIUUCIEHUN U MOTPEMIHOCTM HA Ka)KI0M MTEpalMd MOKHO CBECTH B ClIE-
TYIOIYI0 TaOJIuUILYy:

No urepanuu k 0 1 2
[Tpubmmxenue xi 4,8 4,992 4,998
Ommbka [f(xy)| 0,24 0,008064 | 0,001551
d(x5)=x+0,8*x 4,992 14,998 5
Ommbka [Xy-Xy. 1] - 0,192 0,006451
Ommoka |d(Xy) - Xi.1| - 0,006451 |0,001241

Ha nepBoii e urepanuu ommoOka B BhINOJIHEHUH paBeHcTBa f(X,)=0 crana pasuoit 0.008,
YTO MEHbIIE JonmycTuMon morpemHocTd €=0.03, mosToMy B KauecTBE MPUOIMKEHHOTO
3HAYEHUS] KOPHS MOXHO NPUHATh X=X;=4.992.

Ecnu ke moj TOYHOCTHIO BBIUMCICHUS KOPHS YpaBHEHUS MOHUMATh OJU30CTh K HYJIIO
pPa3HOCTU ABYX MOCJIEIOBATENbHBIX MPHUOIIKEHUNH AX=|X;-Xy 1|, TO TpeOyemass TOYHOCTh
€=0.03 nmocturaercs Ha 2-i urepauuu, rae Ax=0,006 < 0,03, u Torga B KauecTBE KOPHS
ypaBHEHUS CIEAYET B3SATh X=X,=4,998



YucneHHble MeToAabl pelweHnsa CucCtemMmbl JINHEUHbIX ypaBHeHVIﬁ

lNTocmaHoeka 3ada4qu: [JaHa cucmema JIUHelUHbIX YypasHeHUU:
-7X,+ X, +3x;, =3
2%, = Tx, +3x; =2
-1x,-2x,+7x; =4

TpeOyeTcs peluTh CUCTEMY YPABHEHHM, UCTIONb3YS:

— Meron I'aycca;

— Meroa npocrtoit urepauuu (3 utepanuun);

— Merop 3eitnens (3 utepanun).
Memod lNaycca

-7x, + X, +3x, =3 -7 1 3||x
2X1 —7X2 +3X3 :—2 UIn 2 —7 3 . x2
—-X,—2x,+7x;,=4 -1 =2 7] |x

-3
=|-2
4

Nnes MmeTroga COCTOUT B paBHOCHUJIBHBIX MPEOOpPa30BaHUSAX CUCTEMBI K BHY, KOI/Ia Mat-
puua A[3;3] npuMer BUI TpEyrojabHON MaTpulbl — 3TO nmpsMoil xox meroaa ['aycca. Ilo-
CJIe HEro JIeNaeTcsl TaK Ha3bIBaEMbIl OOpaTHBIN XOJ: U3 MOCIEAHEr0 YpaBHEHUs BbIpaka-
€M X3 M MIOJICTABIIIEM €ro B Ipeamnociennee ypasuenue. [lonyunm x,. [loacraBum x, u Xj3
B [IEPBOE YPAaBHEHHUE U MOJYYUM X. ECIIM BBINONHATH BEIYUCIECHUS B OOBIKHOBEHHBIX JIPO-
051X, TO MOJIyYUM TOYHOE pelIeHHe, Tak Kak meroA ['aycca sBisiercst TouHbIM. [Ipu koMm-

IMbIOTCPHOM PCIICHNH BO3HHUKACT omunoOKa OKPYTJICHUA.

Urak, B pesynbTate npsavozo xooa metona ['aycca monyyaem cuctemy cieayroliero Bujia:

1 a1, a3 X b,

0 1 a,;||x,|=|b,

0O O 1 X, b,
Obpammusiii xo0 meroaa ['aycca:
X3=b;

X;=b, — 23 " X3
X1=b; — 12" X2 —aA13 " X3

A TCIICPb AJIA HAILICTO ClIy4das:

Illarl Pa3genum nepBoe ypaBHEHHUE HA -7, 9TOOBI TIOJIYYUTH a1=1:

1 3 3

X1_7X2_7X3:; (1)

Jls1 3aHyneHus a1 YMHOXUM ypaBHeHue (1) Ha a,,=2 U BbIUTEM U3 BTOPOTO YPABHEHHUS:

2x, =7x, +3x, =-2

w2y 6 _6
X, 7X2 7x3 = (2)
47 27 20
—— X, t—X; =——
7 7 7

Jlnist 3anynieHus as; yMHOXUM (1) Ha a31= -1 U BBIYTEM U3 TPETHETO YPABHEHHUS:



-X, -2x, +7x, =4

1 3
-Xl+7X2 +7X3 :—7 (3)
15 46 31
X, — X, =—
7 7 7

Takum 06pazom, B IepBOM CTOJIOIE MOTYYHIN THArOHATBHBIN 3JIEMEHT a;1=1, a Mo HUM
Bce K0A(DUITMEHTHI HYJIEBBIMU (a3,=a3,= 0)

Hlar 2 Paccmotpum cuctemy 0e3 mepBOro ypaBHEHUS:

47 27 20
—— X, t—X; =——

7 7 7

15 46 31
——X,t—X; =—

7 7 7

IToctynas, anasiornuHo mary 1 caenaem ax=1 u a3;=0, T.e. IMaroHaJIbHbBIN PJIEMEHT MaT-

pUILIbI — €IUHUYHBIM, a [10JI HUM HYJIEBBIM. Pa3fgenumM nepBoe ypaBHEHUE HA —g , YTOOBI

MOJYYHTh ay=1:
27 20

X, = - X3 =~ 4)
47 47

15
J171s1 3aHyJNIeHUs a3; YMHOXUM ypaBHEHUeE (4) Ha a,, = R MOJy4YUM

15 15-27 15-20
— =X, t——— X, =— Y BBIUTEM U3 TPETHETO YPABHEHUS:
7 7-47 7-47
15,46 31
7% 777
15 15-27 15-20
- X, t—— X, = ————
7 7-47 7-47
251 251
—_ X3 e
47 47
251
Ilar 3 Paznenum nocnenHee ypaBHEHUE Ha 4—7 , IoJlyunMm: X3;=1.

Takum 06pa3zom, ¢ TOMOILBIO PABHOCWIBHBIX IPEOOpa30BaHUM CUCTEMa MPUBEJIEHA K Tpe-
yTrOJAbHOMY BUAY, KOorja ko3@duuuentsl MaTpulpl A[3;3] Ha AMaroHanu paBHbI €AUHUIIE,
a IOJI AUaroHajblO PaBHbI HYJIIO.

ot 3.3
A B
47 27 20
——X,+t—X; =——
7 7 7
X, =1

Teneps nemaem oOpaTHbI X01 Metona ["aycca. M3 tperbero ypaBaenus Oepem Xx;=1 u
IIOACTAaBJISIEM BO BTOPOE ypaBHEHHE. Tenepb U3 BTOPOrO YPAaBHEHHS JIETKO BBIPAXKACTCS
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x,=1. [loacraBnsiem HaliicHHBIC 3HAUYEHUS X; U X3 B MIEPBOEC YPAaBHEHUE M HAXOAUM TaKUM
oOpazoM x;=1. Utak, meToom ['aycca HaliileHbl KOPHH JIMHEWHON anreOpandecKkoil cuc-
TE€MbI 3-0r0 NopsiaKa

x, =1 X, =1 X; =1

[Ipu BbUKCIEHUSIX B OOBIKHOBEHHBIX JIpo0sx MeTon ['aycca maer touynoe pemienue. Ho
ATU BBIYMCIIEHUS HEYJIOOHO BBINONHATH. [IpuBeaem peanusanuio merona ['aycca B aecs-
TUYHBIX JIPOOSIX.

LIpsamou xo0 memooa I'aycca:

-7 1 3 -3
a=| 2 -7 3| b=|-2
-1 -2 7 4
-7 1 3]-3 1 -0,143 -0,429/0,429 1 -0,143 -0,429 0,429
2 =7 3|=-2|~| 2 -7 3 -2 |~|0 -6,714 3,857 |-2,857 |~
-1 -2 74 -1 =2 7 4 0 -2143 6,571 4,429
1 -0,143 -0,429/0,429 1 -0,143 -0,429|0,429 1 -0,143 -0,429/0,429
~0 1 -0,574{0.426 |~ | 0 1 -0,5.74{0,426 | ~| O 1 —-0,574{0.426 |~
0 -2,143 6,571 4,429 0 0 5.34 | 5,34 0 0 1 1

[Ipsimoit xon merona ['aycca 3akonuen. [lonmydyena cnemytromnias nuHeiiHas anreOpandeckas
cucrema:
x, —0,143x, - 0,429x, = 0,429
X, —0,574x, = 0,426
x; =1
Obpamubiii x00 memooda I aycca:
x;=1
xz =0,426+ 0,574 - x,=0,426+ 0,574 - 1 =1
x; =0,429 + 0,143 - x, + 0,429 - x3=0,429 + 0,143 - 1 + 0,429 - 1 = 1,001
[Ipu BeIUKCIEHUSAX B AECATUUHBIX Ap00sX ¢ TouHOCThIO € =0,001 momyunsocs pemeHue
1,001
x=| 1
1
Ommbka B mEpBOl KOMIOHEHTE BEKTOpPa X OOBACHSETCS OMMOKOW OKPYTJICHUS TPU BBI-
YHUCIJIEHUAX ¢ ToYHOCTRIO 10 0,001.

MemoOd npocmoli umepayuu

Nnes merona mpocTol WTEpalMi COCTOUT B Pa3pEelICHUM MEPBOTO YpPaBHEHHS OTHOCH-
TEJIBHO X, T.€. BBIPAXKAEM X| YEPE3 OCTAJIbHBIC HEU3BECTHBIE X,, X3. M3 BTOpOro ypaBHe-
HUSI BBIPAXKAEM X, 4epe3 X, X3. M3 TpeThero ypaBHEHUS BBIPAXKAEM X3 YEPE3 X1, X».

Torna momydnm CIEAyrOIINE UmepayuoHusvlie GOopmyabl mMemood NpoCmblX umepayutl,
UHAaue HA3bl8aAemMo20 Memooom Axkoou:



(k) (k)
k1) _ b, _(aIZXZ + 25X, )

a11

(k) (k)
(k+1) _ b, _(a21X1 T a,3X;5 )

X
2 5
a,, ®)
(k) (k)
x & b, _(331X1 +anX, )
b =
a33

rae k — nomep urepanuu (k=0,1,2.. Koy, Kinax — MaKCUMaNIbHO JOIYCTUMOE YMCIIO UTEpPALIUid).
[Toncrasnss npu k=0 B mpaByro yacTh OT 3HaKa paBEHCTBA B UTEpallMOHHBIX (opmynax (1) Ha-
qanpHOe mpuomKerue K uckombiM Bemmanaam X, x,”, x3”), paBHoe Hymo, HaiinéM B neBoit
gactu nepeoe npudmmkenne X;, x,V, x5V, k xopHAM X, X, , X3 . Jlanee, MOJICTABIIAS B IIPABYIO
4acTh NepBoe MpHOIMKEeHUe, HallIEM B JIEBOM 4acTU BTOpPOE MPHUOJIMKEHUE, U TaK 10 TeX Iop,
MoKa He OyJIET BBHIIIOJHEHO PABEHCTBO BO BCEX YPABHEHUSAX C 3a/1aHHONM TOUYHOCTBIO WM HE OyJeT
oOHapy>XeHO, 4TO uncio utepanuii ncaepnato (k>kp.y).

Venosue cxooumocmu MeTosia MpOCTOM UTEpAIUU MPU K—>00 MPOBEPSETCS MOCTAaHOBKON
korddunrenToB marpuiibl A[3;3] B ciemyronue HepaBeHCTBA:

lay [>la, [+]ag; |
lay >la, [+]a,] (6)
lay; [Play [+]as, |
Ecnu Bce HEpaBeHCTBA BBIMOJIHSAIOTCS, TO BEIYMCIUTEIbHBIN MPOIECC CXOUTCS, T.€. CYLIECTBYIOT
* . k . .
npenensl X; = ilm X; (J=1,2,3), KOTOpBIE U SIBIAIOTCSI KOPHAMU UCXOAHOM CUCTEMBI.
—>00
VITepaIMOHHbIT IPOLIECC BHIMOMHSIETCS 0 TEX T0p, IOKA BCe X; ) He CTAHYT AOCTATOYHO OITH3KH
k-1 .
K X" Kputepuii GIH30CTH MOKHO, HAIIPHMED, 3a[aTh B CIICAYIOMEM BH/IC:

MY =max | x® - x*V|<e.

O 6nu3octu HaliaeHHOro Ha k-oif uTepanuu peleHrus U TOYHOTO MOXHO TaKXe CYIUTh MO Tak

Ha3bIBAEMOU HEBA3KE — PA3HOCTH MPABOM U JIEBOM YacTel ypaBHEHHUI CUCTEMBI ITPU MOJACTAHOBKE
Ko (k) L (K

B HEe MPHUOIMKEHHOTO PEIICHHUS (x,® %%, x;,).

Dopmynbl 0151 8bIUUCTEHUSL OUUDOK (HEBSA30K) 8 bINOIHEHUU PABEHCNG:

Oi( =| allxi( + alZXl; + 313Xl3( —b|

012( :| aZIX}( + 322X12( + 323X13( _bz | (7)

05 =l a;X) +a;,X; +a;Xx; — b, |

HDOG@DKLZ VCII06UA CX00UMOCHIU.

|=7T>1]+]3]

EISPIEY ®)

| 7> -1]+]-2]

YcaoBus CXOONMOCTHU BBIITOJIHAKOTCA. BLIpaSI/IM N3 IICPBOI'0 YPaBHCHUA X;, U3 BTOPOI'O —

X3, U3 TPETHETO — X3.

B Hamiem ciyuae UMeeM: X = _%(_3 —x,-3x,)
) .

[Tepenuiiem cucrtemy B Buje (5) {x, = —7(—2—2x1—3x3) 9)

X, =%(4+x1 +2x,)



1
2 = —— (=3 - x! = 3x{")
7
l
K =225 - 3xY) (10)

x§k”) = (4 + x(k) + 2X§k))

BBez[eM HEKOTOPOE MepPBOE MPUOIIIKEHHUE K PEIICHUIO dTOW CUCTEMBI, 0003HAYUB €T0 Ye-
0) (0 .
pes3 X © %, ;. HHogcraBum s10 npubamxkenue B (10) u Halizem HOBOE MPUOIIKEHHUE K
1 1 1
pemeHmo cuctemst X, x,'", x3'". Bo3bMeM B kauecTBe Hy/IeBOrO IPHOIMKEHHAS HyIIH.

HV]Z@@Oe npud/lu.?fC@Hu@ K KODHAM.
X1(0)=0 X2(0)=0 X3(0)=0

Owiubxu (Hegs3Ku) 01 HY1e8020 NPUOIUNHCEHUS
050) =|a, 1X(O) Ta,,X; Xy + a,3X (O) -b, |

oY =a, x” +azzx(0) +az3x(0) b, |

OgO) :|a31 Xy Tas)X, x§ Ta53X; x§ — b, |

0,%=3 0,%=2 0;%=-4

Ilepsoe l’ll?lxl6]l1/l[)fC€H1/l€ K KODHAM.

x = —;( 3—x” —3x1")

1
K = - (-2- 2" -3x")

xy) = (4+x<°> +2x,7)
x1<”=0.429 x,"=0.286 x;"=0.571
Owubku (HeeA3KU) 0l nepeoco npu@zuofceﬁuﬂ
M _ ) ) )
O)" =a,;;x;" +a,,X;" +a,;x;" —b|
) ) Q) M _
O," =a,X;" +a,,X; +a,;X;" —b,|
oy’ =la, x4 a32x“) +a33x“) b, |
0,"=2 0,'"=2.571 0;'V=-1

Bmopoe I’lDu6JZu9fC€HU€ K KODHAM.

1

xl(z)— —(-3- x(l) 3x§1))
7
1

xéz)— (2 2x(1) 3x§1))

x? = (4 +x{" +2x3")

x1<2>=0.714 x,%=0.653 x;=0.714
Owiubku (Hees3KU) 01t BMOPO20 NPUOTIUNHCEHUS]

) ®) ) @ _
O, —|a11X +a,,X; +a;X; b, |

% b,| 0,%=0,796 0,2=1 0,9=-1.02

&) 2) @ _
O3 =a, x|” +a,,X;" +a,;X;

) 2 2 (2)
O; |a31X +a;,X;" ta55Xy by |

10



Tpembe nDu6]Zu9fC€HM€ K KOPDHAM.

1
6 == (3-xf? -3a?)

* = —%(—2 —2x® ~3x)

@”:%m+ﬂ”+m§b

x;=0.828 x,%=0.796 x;=0.86
Owubku (Hess3Ku) 0l mpemve20 NPUOIUNCEHUS
0 =[x +a,,x5" +a,;x5 —b, |

3) _ 3) 3) 3)
03" = A, X7 +a,,X,0 +a,5Xy —b, |

3 _ 3) (3) 3)
05" = a5, X, Ta5,X," +a55Xy —b, |

0,%=0.58 0,%=0.665 0,%=-0.399

Caenem Bce pe3yiibTaThl BeIUMCICHUH B Tabauubl. [locnenoBarenbubie TpUOIUKEHUS K
S . K o (k) o (k
peleHunIo TuHeiiHo# anreGpamdeckoit cuctemsl (X", x,",x,"):

Ne ureparuu k 0 1 2 3
X 0 0,429 0,714 0,828

X5 0 0,286 0,653 0,796

X3 0 0,571 0,714 0,86
Hess3kn O; :

No urepanuu k 0 1 2 3
0, 3 2 0,796 0,58

0O, 2 2,571 1 0,665
O, -4 -1 -1,02 -0,399
Oumoku sl(k)=xi(k) - xi(k'l):

Ne ureparuu k 1 2 3

€ 0,429 0,286 0,114

€ 0,286 0,367 0,143

€3 0,572 0,143 0,146

HJ’IH AOCTHUKCHUSA BBIIIOJITHUMOCTH PABCHCTB CUCTCMEI C OOJIBbIIIEH TOYHOCTBIO HeO6XOI[I/IMO
YBCINYUTH KOJIMYCCTBO HTepaHHﬁ.

Memod 3etidens

Nnes merona: Uteparuu o Metoxy 3edaenst OTIMYAIOTCS OT MPOCTHIX UTEpAlMid TEM, YTO MPHU
HAXO0XXJIEHUH 1-Oi KOMIOHEHTHI k-ro mpulOimKeHHus cpa3y UCHOJIb3YeTCs YK€ HalJeHHbIE KOM-
MOHEHTH! k-TO MpUONMKEHNsS ¢ MEHBIIMMU HOMEpaMu. Yciosue cxodumocmu Merona 3euens
COBIIAJaeT C AaHAJIOTUYHBIM YCIIOBUEM METOJIa TIPOCTON MTEpaluu: Ipu K—»00 poBepseTcs: mo-
cTaHOBKOM k03 urmentoB marpuiisl A[3;3] HepaBeHcTBa (6).

3aMeTHM TaKke, YTO METOJ] IPOCTOM ureparuu (Meto SAkodOu) u MeTo 3eiiens UMEIoT repece-
KaloIrecs, HO HeCOBIMaAaroImue 00JacTi CXOJMMOCTH. B citydae, Korza BHITOTHIETCS JOCTAaTOY-
HO€ YCIIOBHE CXOJIMMOCTH, CXOJSITCS 00a MET0/a, OJHAKO €CJIH ATO YCIOBUE HE BBINOIHSIETCS,
OJIMH U3 METOJIOB MOKET CXOAMTHCS, & IPYTrOl — PaCXOJIUTCS, TIOCKOJBKY 3TO YCJIOBHE HE SIBIISI-
eTcst HeoOxoaumbIM. Kak mpaBmiio, meton 3eiiens maér Oosee OBICTPYIO CXOIUMOCTh, Y€M Me-
TOJ MPOCTOM uTepauu (MeTo1 SAKoom).
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Umepayuonnvie ghopmynvt memooa 3etidens:

®) ®)
x & _ b, _(a12x2 +a,X; )
() —
all
k+1 k
X(k+1)_b2_(a21xg+) +323xg)) (11)
(o) —
a22
b —(a x4 a x(k”))
X(k+1) _ 3 3171 3222
3
a33
HVJZ€80€ npu@zuofceﬂue K KODHAM.
0 0 0
x, =0 x,"=0 x30=0
OwubKu 0151 HY1e8020 NPUOIUNHCEHUS]
0 _ (0) 0) (0)
O," =la,;x;" +a,,x;" +a,;X; —b|

0 _ (0) 0) (0)

O, _‘az,lxl +a,,X," +a,;X; -b, |
0 _ 0) 0) (0)

0; —|a3,1X1 ta;,X," +a5;X; —b, |

0,”=3 0,"=2 0;"=-4

H€D60€ npu6ﬂu9fceHue K KOPHAM.

1
5 == (3 -2 -3x")

1
K== (2- 24" - 3x(")

0 = %(4 + x4+ 2x0)

x1"=0.429 x,"=0.408 x3"=0.749
Owiubxu (He6s3Ku) 011 nep8oco NPUOIUNCEHUS
O =la; ;xi" +a,,x3” +a,;x5" = b, |

_ 1) 1 1)
|az,1X1 +a,,X," +2,;X; —-b, |

=
G
|

Ogl) = 33,1X§1) + as,zxg) + 33,3Xg1) —b, |
0,"=2.656 0,"=2.248 0,"=0

Bl’i’lODO@ I’ZDM6]ZM91‘C€HM€ K KOPDHAM.

x? = _%<_3_ng> ~3x)

@ = —%(—2 —2x® —3x{y

1
K = 4 2)

x,%=0.808 x,7=0.838 x;7=0.926

Owubku (Hees3Ku) 01k BMOPO20 NPUOTIUNHCEHUS]
2 2 2 2

0}? =| al,lxg "+ al,2X(2) + 31,3Xg) —b, |

2 _ 2) 2) 2)
03" = A, X" +a,,X," +a,5X; —b, |

2 _ ) 2) 2)
03" = a5 X" +as,X," +as5X, —b, |

0,%=0,96 0,%=0.531 0,%=0
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TD€H1b€ nDu6]Zu9fC€HM€ K KOPDHAM.

£ = —% (-3-x =3x?)

XY = —%(—2 —2x® —3x{)

1
x = 7(4 +xP +2x)

x,=0.945 x,=0.953 x;=0.979
Owubku (Hess3Ku) 0l mpemve20 NPUOIUNCEHUS
0} =| al,le) + al,2X(23) + 31,3X23) —b, |

3) _ 3) 3) 3)

03" = A, X" +a,,X," +a,5X; —b, |
3 _ 3) 3) 3)

05" = a5 X" +as,X," +as5X; —b, |

0,%=0.272 0,¥=0.157 0,¥=0

CeeneM Bce pe3ysibTaThl BBIYMCICHUNH METOJ0M 3elens B cienyromue tadauisl. [Tocme-

JAOBATCJIIBbHLBIC HpI/I6JII/I}KeHI/ISI K pGHIeHI/IIO HI/IHeﬁHOﬁ aﬂre6pa1/1quK0171 CUCTECMBbI
k) o ) o (ky.

(Xi Xi L5Xj )-

Ne ureparuu k 0 1 2 3
X1 0 0,429 0,808 0,945
X5 0 0,408 0,838 0,953
X3 0 0,749 0,926 0,979
Hess3kn O; :

No urepanuu k 0 1 2 3
0, 3 2,656 0,96 0,272
0O, 2 2,248 0,531 0,157
OR -4 0 0 0
Oumoku sl(k)=xi(k) - xi(k'l):

Ne ureparuu k 1 2 3
€ 0,429 0,379 0,137
€ 0,408 0,43 0,115
€3 0,749 0,177 0,052

]_—[JIH JOCTHIKCHHS BBIIIOJTHHUMOCTHU ypaBHeHI/Iﬁ CHUCTEMBI ¢ OOJIBIIIEH TOYHOCTBIO HEO0OXO-
AUMO YBCINYHUTHb KOJIMICCTBO HTGpaHI/Iﬁ.

YucneHHble meToabl peLwieHus

3agaduv annpokcMMauum U UHTepnonauum
lMTocmaHoeka 3ada4u. [JaHa mabnu4yHasi pyHKYUsI:

i 1 2 3 4 5
x(i) -1 0 1 3 4
y(i) 3 -1 2 1 0

Tpedyercs:

— Pemuth 337a4y KyCOUYHO-TMHEWHOW MHTEPIOJSALMU METOJAOM HEONPEIEIEHHbIX KO3(D-
(GUIIMEHTOB I KaKI0U MOCIeN0BaTebHOM maphl Touek 1+2, 2+3, 3+4, 4+5, pe3ynb-
TaT 0POPMUTH IpaUUecKy;
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— Pemuth 3a7a4y KyCOUHO-NApa0OJIUUECKON MHTEPIOJISIIIUM METOJ0OM HEOIPEACIICHHBIX
KOA(DPUIUEHTOB ISl KaXKJAOW MOCJEeN0BaTeIbHON Tpoiiku Touek 1+2+3, 3+4+5, pe-
3yJbTaT 0(QOPMUTH rpadUUECKH;

— PemmuTh 3amady anmnpokcMMaiyy MOJUHOMOM 1-i ¥ 2-i CTENEeHUu METOJ0M HaWMEHb-
MIMX KBaAPATOB Uit BceX Touek 1+2+3+4+5, pesynbpTat ohopmMuTh rpaduueck.

KycoyHo-nuHeuHass uHmepnonsayus
a) bepeM U3 maHHBIX KOOPAMHATHI IEPBOM U BTOPOI Touek. TpedyeTcs onpenenuTts Kodd-
(GUIMEHTHI 8y U a; UHTEPIOJIALIMOHHOTO MOJIMHOMA NIEPBOTO MOPSIKA

P1(x)=apta;x (12)
U3 YCJIOBUM MHTEPIONISIIUY (MMPOXOxkaAeHHe rpaduka uckomon Gpyukimu y=P1(x) uepes
BBIOpaHHBIE TOYKH):
P1(x1)=y:

P1(x2)=y> (13)
Merton HeonpeaenéHHbIX KO (DHUIIMEHTOB pean3yeTcs MoACTaHOBKOM BhipakeHus (12) B
cuctemy (13). Torna noayduMm CUCTEMY ABYX aJr€OpanyecKUX YPaBHEHHH C IBYMs HEU3-
BECTHBIMU BEJIMYHHAMM A U A

a, +a,X, =Yy,

14
a,ta;x, =Yy, (14)

Ilepsvuit unumepsan (om 1-oti 0o 2-oti mouxu):

a) [loncrapnsig yncioBele 3HaYeHus X, = —1, y; = -3, X,=0, y, = — 1, umeem
a,—a, =-3
0 1
15
a, =-1 (15)

Cuctemy (15) MoxHO 3amucath B MaTpUIHOM hopme

C-a=b, rne (16)
C — Mmarpuna ko3(h(PHUIMEHTOB, a — BEKTOP-CTOJIOCI] HEU3BECTHBIX ), a; , b — BEKTOP-
cronber. PemmmB cuctemy (16), Haitnem ko3dduiments moauHoma y = P1(x).

N3 (16) cnenyer:
a=C"'b (17)
B namem cnyuae numeem:

I -1 -3
C= b=

I O —1

1 -1-3 I -1-3 1 0]-1
1 0]-1 0 1|2 0 1/2

Pemus (15) meTonom I"aycca-XKopaana, nosyunm matpuily pemeHuid 4 =

-1
2

3ameuanue:
Jlns pelieHusi CUCTEMBI 2-0r0 MOPSAKAa U HAXOXKACHUS allpPOKCUMHUPYIOIIETO MOJIMHOMA 1-0i
CTEIEHU HalAeHo pemreHue metoaoM [aycca — JKopmana, Korja ucxoaHasi CUCTEMA JTMHEUHBIX
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anreOpandecKuX YpaBHEHUN C MOMOINBIO SKBUBAJICHTHBIX MPEOOpa30BaHUM MPUBOIUTCS HE K
TPEeyrojibHOMY BHY, Kak B MeTojie ['aycca, a K IMaroHajibHOMY, I/I€ 110 AMaroHaJId OKa3bIBAIOTCS
k03 (UILIMEHTHI, paBHbIE eauHUIE. B 3TOM ciydae B cToJIOIIE CBOOOHBIX YJICHOB Cpa3y MOyva-
eTCsl pellieHue cucteMbl. B aToit Mmogudukanuu Meroga ['aycca oOpatHbiit X0 HE TpedyeTcs, 3a-
TO TPeOYIOTCS JOMOJIHUTENbHBIE 111ard, TOCKOJIbKY MbI IPUBOJIMM HCXOAHYIO MaTPHILy HE K Tpe-
YTOJBbHOMY, a K AMarOHaJIbHOMY BUTY

Bui HHTEPIOIMPYIONIEro MOJMHOMA HA IIEPBOM HHTEPBAJIC:
Pl(x)=-1+2-Xum P1(x)=2-x-1

Pucynok 2. I'paguk pyHKIUM KyCOUYHO-IMHEHONH aNMPOKCHMALIMY HA EPBOM UHTEPBAJie HHTEPIOJISIIUN

0) Bmopoti unmepsan (om 2-ou 00 3-eti mouxu):

Tenepb 6epeM U3 TaHHBIX KOOPJUHATHI BTOPOM U TPEThEH TOYEK U MO aHAJIOTMH HAaXOJIUM
KOO PUIMEHTHI 4y U a; HHTEPIIOJISILIMOHHOTO noiauHoMa P1(x)=ap+a;x a1 BTOporo ydacr-
Ka

P1(x2)=y2

P1(x3)=y;
a,+a X, =Yy,
) +a,X; =Y;

[ToncraBnss uncnoBele 3HaUeHus X, = 0, y,= -1, x3= 1, y3= -2, umeem
a, =-1

a,+a, =-2

1 0 -1
C: B:

1 1 -2

1 0]-1 1 0]-1
1 1}-2 0 1}-1

PemmnB cucremy meronom I'aycca-’Kopaana, monydnm matpuiy pemennii 4 =

-1
-1

By MHTEPIONUPYIOIIETO IOJMHOMA Ha BTOpoM uHTepBane P1(x) =—x -1
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Pucynoxk 3. I'paduk pyHKIIUM KYCOUHO-TUHEHHOMH annmpoKCUMANU
HA NePBBIX JABYX HHTEPBAJAX HHTEPIOJISILIUA

B) Tpemuti unmepesan (om 3-ei 00 4-0ui MoyKu):

P1(x3)=y3

P1(x4)=y4

{ao taxX; =Yy,
a, ta X, =Yy,

[ToncraBnss uncinoBbie 3HaUeHUs X3 = 1, y3 = -2, x4=3, y, = 1, umeem
{a ,+a, =2
a,+3a, =1

1 1 -2
C: B:
11-2) (1 1}2) (1 1-2) (1 o]-35
131 ) (o 2/3) Lo 115) (o 1]15

PemuB cucremy metonom ["aycca-Kopnana, momyunm mMatpuily pemeHud @ = (

By MHTEPIIONUPYIONIEro MOJMHOMA Ha TpeTheM uuTepBane: P1(x)=1,5x —3,5

y+1,5x - 3,%

// 3 4 b

N

[y

P

Pucynok 4. I'padpuk pyHKIIUM KYyCOYHO-JIUHEHHOMH anpoOKCUMALINA
Ha NepPBBbIX TPEX HHTEPBAJIAX HHTEPNOIALUN

-3,5
L5

|

16



r) Yemeépmuiii unmepsan (om 3-eu 00 4-oti mouxu):

Pl(x4)=y4

P1(x5)=ys

{ao TaXy =Y,y

ay T, X5 =Y;

[ToncraBnss uncnoBbie 3HaUEHUS X4 = 3, y4 = 1, Xs=4, y5 = 0, umeem
a,+3a, =1

{ao +4a,=0

I 3 1
C = B =
1 4 0
I 3|1 1 3|1 1 0|4
1 4/0) (0 1]-1) (0 1]-1
4
PemuB cucremy metonom ["aycca - JKopaana, moiaydum MaTpuily petieHui d =( j

-1

By MHTEPIONUPYIOIIETO IOJMHOMA Ha YeTBepToM uHTepBane: P1(x)=-x +4

o]
z

y=1,5x-3,5

1
I

ray
U

2 a1 1 / 3 4 5 6

y:

2x - 1

2

/ y=-x-1
=3

A4
-

Pucynok 5. I'pa¢uk pyHKIUM KYCOUYHO-TUHEIHON aNlMPOKCUMALMHU
Ha BCEM MHTEpPBaJie HHTEPNOJASLUA

Kyco4Ho-napabonu4eckass uHmepnonsyusi
a) bepeM u3 TabnuIbl KOOPAUHATHI TIEPBOM, BTOPOU M TpeTed Touek. Tpedyercs omnpene-
JTUTH KO3 (GUIIUEHTHI 2y, a1, ) MHTEPIOIAIUOHHOTO TOJTUHOMA BTOPOTO MOPSJIKA
P2(x)=ata;x+a,x (18)
U3 YCJIIOBHI MHTEPIIONISINY (MPOX0XkKaAeHHE rpaduka nuckomon GpyHkimu y=P2(x) gepes
BBIOpAHHBIE TOYKH):
P2(x1)=yi
P2(x:)=y> (19)
P2(x5)=ys
Merton HeonpeneaEHHbIX KOd(PPUIIUMEHTOB peann3yercs MoJACTaHOBKOM BbipakeHus (18) B
cuctemy (19). Toraa nonyyum cuctemy TpEX aiareOpanvyeckux ypaBHEHUN C TpeMs HEu3-
BECTHBIMU BEJIMYUHAMH ), a1, ) :

17



2 _
a,+a,x, +a,x; =y,
2
a,+a,X, +a,x; =y, (20)

2 —_—
A, +a,X; +a,X; =Y,

a) Ilepsuviii unmepsan (om I-oi 00 3-eti mouxu):
[ToxcraBnss uncnoBble 3HaueHus X; = —1,y; = -3, x,=0, y, = -1, x3=1, y3= -2, umeem:
a,—a,+a, =-3

a, =-1 21)
a,+a, +a, =-2
Cucremy (21) MoxHO 3anucatb B MAaTpUYHOU opme
C-a=b, (22)
rae C — marpuiia k039G QUITMEHTOB, a — BEKTOP-CTOJIOEI] HEU3BECTHBIX ag, a1, a3 , D — BEK-
TOp-CTOJIOEN.
PemmB cucremy (21) unu (22), HaiigeM kodQhUIIMEHTHI.

N3 (22) cnenyer:
a=C"B (23)
B Hamewm ciryuae:
I -1 1 -3
C=l1 0 0| b=|-1
I 1 1 -2
I -1 1|-3 1 -1 1(-3 I -1 1(-3
1 0 o-1(~j0 1 =112 |~]0 1 =12 |~
11 1-2 0 2 01 0 0 2|-3
1 -1 1]|-3 1 0 0f-1 1 0 0 -1
~10 1 -1 2 |[~|0 1 =1 2 |~|0 1 0/0.5 |~
0 0 1|-15 0 0 1|-15 0 0 1/-15

P2(x) =-1,5x> +0.5x —1
-1

PemmB cucremy meronom XKopaana — ['aycca, momyunm marpuiy pemennid @ =| 0.5
-1.5

B HHTEPIOIUPYIOLIEro IOJIMHOMA Ha repBoM untepsane; P2(x)=—1.5x" +0.5x —1

18
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Pucynok 6. I'paduk pyHKIIUM KYyCOUHO-NIAPA0OTUYECKO HHTEPHIOJISIINU
HA IePBOM HHTEPBAaJie HHTePHOJISILUU

0) Bmopoti unmepasan (om 3-eui 00 5-0i MoOuKu):
P2(x3)=y3
P2(x4)=y4
P2(x5)=ys

a,+a,X; +a,X; =y,

a, +2,X, +3,X; =Y,

a,+a,X;+a,X; =y,

[ToncraBnss uncnoBble 3HaUeHus X3 = 1, y3= -2, x4=3,y4= 1, x5=4, y5; = 0, umeem
a,+a, +a, =-2

a,+3a,+9a, =1

a,+4a, +16a, =0

B marpuuHOM BUE 3Ty CUCTEMY JIMHEWHBIX aliTeOpandecKuX ypaBHECHUN MOYKHO 3aInCcaTh
CIEAYIOIIMM 00pa3oMm:

C-a=b,rue
I 1 1 -2
C=|1 3 9| b=|1
1 4 16 ’ 0 ’
ay

a=| a, | - BEKTOp KOA(PPUIIUEHTOB UHTEPIIOIUPYIOLIETO MOJTHHOMA

a,

19



I 1 1}(-2 I 1T 1(-2 I 1 1}-2
I 3 91 |~(0 2 83 |~|0 2 8|3 |~
1 4 16/ 0 1 4 16/ 0 0 3 152
1 1 1]-2 1 1 1] -2 1 1 1 -2
~(0 1 4/15|~/0 1 415 |~|0 I 4 15 |~
0 3 15/ 2 0 0 3-25 0 0 1/-0.833
I 0 =3 =35 1 0 0 -6 1 0 0 -6
~0 1 4] L5 |[~/0 1 4 1.5 |~|0 1 0 4833
0 0 1/-0.833 0 0 1/-0.833 0 0 1/-0.833
-6
Pemus cuctemy metonom XKopaana — I'aycca, nonyunm perenue: ¢ = 4,833
—0.833

By MHTEPIONUPYIOIIETO IIOJMHOMA Ha BTOPOM UHTEpBaie P2(x)=-0.833x" +4.833x -6

y =-0,8333x + 4,8333x - 6

Pucynok 7. I'paduk pyHKIIUM KYyCOUHO-NIAPA0OTUYECKO HHTEPHOJISIINU
HA BCEM MHTepBaJje HHTEPHOJISIUNU

Annpokcumayusi NonTuHOMoMm 1-u u 2-u cmeneHuU MemoOOM HauMeHbWUX Keadpamoe
Nnest MeTo1a HAMMEHBIIIUX KBAJPATOB 3aKIII0YAETCS B HAXOXKJICHUH alllIPOKCUMUPYIOILEH
dyrkimu P1(x) = ag+a;x (11s moIMHOMA mepBoii cremneHn) mwim P2(X) = ag+a;x+a,x° (wis
MOJIMHOMA BTOPOM CTENEHU) U3 YCIOBHUSI MUHUMAJILHOCTU CYMMBI KBaJpPaTOB OTKJIOHEHUMN
9TOM (PYHKIIMU B JAHHBIX TOYKAX OT COOTBETCTBYIOIIUX TAOIUYHBIX 3HAYCHUH.

a) Annpoxcumayusi NOJIUHOMOM NEPBOU CIMeNneHU.

20



5 5
5 in a ZYi
s 15:1 { 0} — 51:1
in lez o ZXiYi
i=1 i=l i=1

KBaJIpaTOB I MOJIMHOMA |- cTeneHn

- CHUCTEMa HOPMAJIbHBIX ypaBHCHI/Iﬁ METOJa HAMMCHBIIHNX

X, =-1+40+1+3+4=7

M-

I
—_

M

y, ==3-1-2+1+0=-5

1

M-

x; =(¢-1)?+0)* +17+3* +4° =1+ 0+1+9+16 =27

M-

Il
—_

Xy, =(=1)-(=3)+0-(=1)+1-(=2)+3-1+4-0=3+0-2+3+0=4
70-5) (1 14-1) (1 14]-1

7 2704 ) (7 27/4) (0 17,211
1 14|-1) (1 14 -1 1 0]-1,895
0 17,211) (0 1/0,64) (0 1] 0,64

Buo annpoxcumupyrowezo nonunoma 1-oii cmenenu:
y =0.64x —1,896

V)]

Xi,t

Pucynok 8. I'paduk pyHKIIUM TUHEHHOI anmpokcuManuu
METOAOM HAUMEHbIINX KBaJAPaTOB M0 ATH 32JaHHBIM TOYKAM

0) Annpokcumayus nOIUHOMOM 6MOPOLL CHENeHU.

5 5 5
2
5 in in Zyi
i=1 i=1 i=1
5 5 5 5
ZXi 2xf 2xf la, |= inyi - CHCT€Ma HOPMAaJbHBIX ypaBHEHHH METOJa Hau-
i=1 i=1

=1 =1
5
2
ZXiYi
L i=I _

5 5
MCHbIINX KBAAPATOB JIA IIOJIMHOMA 2-1 cTeneHu

5
2 3 4
PRAEDR AP IR
| i=l i=l i=1
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X, =-1+0+1+3+4=7

1

M

1

M- 1M 1P

y, ==3-1-2+1+0=-5

M-

i=1

[

1

M-

a, 5 7 27

A=|a, |, C=|7 27 91| B=

a, 27 91 339

5 7 27|-5 1 14 54|-1
7 27 9114 |~ 7 27 914
27 91 339 4 27 91 339 4

1 14 54| -1 1 14
~(0 1 3.0930.64|~(0 1
0

1 0 1.07|-1.895 1 0

~(0 1 3.093 064 |[~/0 1 3.093 0.64

0 0 1 |-0.106 00

X;=(-1+0+1+3°+4° =1+0+1+9+16 =27
X =1 +0+1+3+4 =—1+0+1+27+64 =91

X! =D +0" +1* +3" +4* =1+0+1+81+256 =339

53.2 193.2] 31 0 0 28.651

X,¥; = (=D (=3)+0-(=-1)+1-(=2)+3-1+4.0=3+0-2+3+0=4
1

Xy, =(=1D)?(=3)+0 - (=D +1° - (=2)+3° - 1+47 - 0=-3+0-2+9+0=4

54 -1
532|111 |~
0 532 193231

14 54| -1

1 3.093 0.64 |~
0 1 |-0.106
0 0/-1.782

0 0.966

1|—-0.106

Buo annpokcumupyrowezo nonunoma 2-oii cmeneHu:

P2(x) = —0.106x > +0.966x —1.782

Xj,Xg

Pucynok 9. I'paduk pyHknumn napadoandeckoi annpoKCUManuu
MeTO0M HaMMeHbIIMX KBAJAPAaTOB 10 NATH 3aJaHHBIM TOUKAM
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