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B pabome npuseden kpamkuii 0630p umepayuOHHbIX YUCIEHHBIX CXeM, OCHOBAHHbIX Ha memoode Huio-
mona. [Iposedeno cpasHenue pa3iuuHbIX YUCTEHHbIX MeMmo008 HbIOMOH08CK020 muna. Hcciedosano enus-
HUe umepayuoHHO20 Napamempa 8 HenpepbleHoOM ananioze memooa Helomona na obnacme u ckopocms cxo-
oumocmu. Ilpednosicen nooxo0 K OnmuMu3ayuu npoyecca cX0OUMOCMU HENPepbl6HO20 AHAN02A Memood
Hvtomona (HAMH). Ha ocnoeanuu 0annoeo nooxooa paspaboman MexaHusm YnpasieHusi CKOpoCmvio ¢Xo-
OUMOCIU HENPePbIBHO20 analo2a memooa Helomona ¢ ucnonv3osanuem 6 Kavecmee ynpasisiowezo napa-
Mempa — Koappuyuenma usmeHeHus waza pasHOCMHOU cxembl OJi YUCTEHHO20 peuterus oupgepenyuan-
Hoeo ypaenenuss HAMH. Ha ochoge pazpabomanno2o mexanu3ma ynpasieHust npoyeccom cXxooumocmu ovl-
714 NpeonoAcena Moouukayus HenpepvisHo2o ananoea memooa Hotomona.

KitroueBbie clioBa: HTEpaAIlMOHHBIE METO/IBI, CKOPOCTh CXOJITUMOCTH, HEJIMHEWHbIE ypaBHEHUS, HETIpe-
pbIBHBIN aHasor metona HerotoHa.
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The short review of the iterative numerical schemes based on Newton's method is provided in work.
Comparison of various numerical methods of the Newtonian type is carried out. Influence of iterative pa-
rameter in a continuous analog of a method of Newton on area and speed of convergence is investigated.
Approach to optimization of process of convergence of the continuous analog of a method of Newton
(CAMN) is offered. On the basis of this approach the mechanism of speed control of convergence of a con-
tinuous analog of a method of Newton with use as the operating parameter of coefficient of change of a step
of the differential scheme for the numerical solution of the differential equation of NAMN is developed. On
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the basis of the data obtained during the research modification for a continuous analog of a method of New-
ton has been offered.

Keywords: Iterative methods, rate of convergence, nonlinear equations, continuous analogue of New-
ton's method.

BeedeHue

[Ipy pelieHny MUPOKOTO KPyra BHIMUCIUTENBHBIX 3a/1a4 B Pa3INYHBIX 00JIACTAX HAYKH M TEXHUKH BO3-
HUKAET NOTPEOHOCTh YMCIEHHOTO PEIIEHUS YPABHEHHH OHOTO MJIM HECKOJIBKUX TIEPEMEHHBIX, B YaCTHOCTH
IIPY MCTIONB30BAHUN HESBHBIX PA3HOCTHBIX CXEM JUISl PEINEHUs OOBIKHOBEHHBIX TU(D(PEPEHIMATBHBIX YPaB-
HEHWI M ypaBHEHMI B YaCTHBIX MPOM3BOIHBIX, MHTETPAIBHBIX U JPYTHX, KaK MMPABMIIO, HEJTMHENHBIX ypaB-
HeHuil. Mcrnonp30BanKe TPAJAUIMOHHBIX UTEPALMOHHBIX METOJO0B 9acTO SBIseTcs MaTod()PEKTHBHBIM H3-
3a JIOBOJILHO GOJIBIIONO KOJMYECTBA MTEPAIUH, YTO HEMUHYEMO MPUBOIUT K 3HAYUTENHHOMY YBEITMUECHHIO
BPEMCHH BhIYKCIICHHA. Bompoc o moctpoeHnn 3(pPEeKTUBHBIX aITOPUTMOB PEIICHUS HEIMHEHHBIX ypaBHE-
HUH OCTaeTcs AKTYyaJIbHBIM B BBEIYMCIIUTEILHON MAaTEMATHKE U €€ MPWIOKCHUAX, B HaCTHOCTHU MaTECMaTHU4C-
CKOM MOJIEJIMPOBAHNH, HATIPUMED, TIPU MOJIEIUPOBAHMH METOJIOM MOJIEKYJISPHOM JIMHAMHUKH, TJ€ HA KakK-
JIOM BpeMeHHOM mare HeoOxoaumo pemats ot 103 go 107-10° nuddepentmansupix ypasHenuii. B stom
Cilydae LieHa Jake OJJHOI MTEpaluK MPH PEIEHNH OJIHOTO ypaBHEHHUs BO3PACcTaeT B MUILIMOHBI pas [1]. Ox-
HUM 13 9QPEKTUBHBIX HTEPALMOHHBIX METOIOB PELICHHS HEIMHEWHBIX yPABHEHUH sBIseTcst MeToa HeroTo-
Ha ¥ pa3INYHbIC €r0 MOJU(HUKAIINHN B TOM yHuciie Ha ocHoBe HAMH.

B nmanHOli paboTe mpoaHaIM3MpPOBaHBl MTEPAMOHHBIE YHCICHHBIE CXEMBI, OCHOBaHHbIC Ha METOJIE
Hrrotona. [IpoBeneHo cpaBHEHHE Pa3MYHBIX YMCICHHBIX METOAOB HBIOTOHOBCKOro THma. VccinemoBaHo
BIIMSIHUE WTEPAIlMOHHOTO TapameTpa B HENPEPhIBHOM aHajiore Merona HeloToHa Ha o0macTh M CKOPOCTD
cxoaumocTH. [IpensoxeH Moaxoa K ONTUMH3AIMH MPOIecca CXOAUMOCTH HENPEPhIBHOIO aHAJIOra MeTona
Hetorona (HAMH). Ha ocHOBaHMH JaHHOTO MOAX0Ma pa3paOdoTaH MEXaHHW3M YIPABICHHUS CKOPOCTBIO CXO-
JUMOCTH HEIPEephIBHOTO aHajora merojga HploTOHA ¢ MCIIONB30BaHMEM B KayeCcTBE YNPABISIOMIETO IMapa-
MeTpa KO3 PUIMEHTa U3MEHEHHSI 11ara pa3HOCTHOM CXeMBbI [Tl YHCIIEHHOTO pelieHus TudQepeHInantsHOro
ypaBuennss HAMH. Ha ocHoBe pa3pa0OTaHHOrO MEXaHHW3Ma YIPAaBJCHHS IPOIIECCOM CXOAUMOCTU OblLia
npeiokeHa MoauduKanus HenpepbIBHOTO aHasiora Meroga HetoToHa.

Memod HbromoHa u e20 porsib 8 peweHuUU HeslTuUHeUHbIX ypasHeHuU

BriBox hopmyier Metosia HeroToHa OcHOBaH Ha opMylie ypaBHEHHs KacaTelnbHOu [2], mpoBeqEHHOM K
rpaduky ¢pyHkimn (X) B TOYKe  TOCTATOYHO OJM3KOM K perreHuto ypaBHenus (X) =0

®)= (o)t 'MX= o). 1)

[Mpenmnosnaras, uro perneHre  ypaBHeHHs (X)=0 JSKHUT B OKpeCTHOCTH TOUKH o U '( o)#0, moacTasisis
X= B dopmyny (1),

0= (o)* "(0) — (0 o 2

MOJIyYUM CIIEAYIOIIee MPUOIMKEHHOE BRIPAXKCHUE JIJIs1 HEU3BECTHOTO PEIICHHUS

~ r -1
= o— (o) '(0) ™ ®)
BTOT aJIFOpHTM ITIO3BOJIUT HOHyLH/ITB HOBOC HpI/I6JII/I>KeHI/Ie 1 K peIIIeHI/IIO ypaBHeHI/IH , €CCJIIN HpOI/I3BOI[—
Hasl CyIIECTBYET U He paBHA HYJIIO Ha BCEM ydacTke (| g)
_ r -1
1= o— (o) (o) (4)

Teneps 3T0 HOBOE MPUOIIKEHUE 1 MOXHO UCIIOIB30BATh BMECTO CTAPOTO o JJIS TOTO YTOOBI HAWTH
emé 6osiee TOYHOE MPUOIIDKCHNUE 5 K PEIICHUIO ypaBHEHHsT . ECM M3BECTHO 3HAYCHHWE _q Ha i-OM IIIa-
re UTEPAlMOHHOTO TPOIIecca, TO CIeAYIOIIee MPHOMIKEHIE MOKHO ITOIYIUTh IO (hopMyIie:

2
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= - (-0 ' -)™h (5)

dopmyna (5) onpeaencna st Beex i = 0,1,2,3... ecnu pyHknus  (X) ©MeeT MPOU3BOIHYIO HE PABHYIO
HYJTIO Ha BCéM ydactke ( o; ).

Puc. 1. Ilpumep npumenenus memooa Horomona ons peuienus neiuHelunvlx ypasHeHull

HenpepebigHbit aHarnoe memoda HeromoHa

B meTone Herotona (5) BeIUUCsieMOe Ha KOKJOM IIare 3Ha4YeHHe  MOKHO PacCMaTpUBaTh Kak (DyHK-
uro 1esoi nepemennoit i: - = (), mpuuém (0) = ( 3amaHo.

B03MOKHO paccMOTpETh HEeNy0 EPEeMEHHYO | Kak HerpepbiBHY0 niepeMennyto t, 0 <t < oo, u nmpenrmo-
naras uro pyukmus () nuddeperuupyema, Mbl BMecTo GopMyItbl (5) mosydaeM Cieayrolee BhipakeHHe:

'()== x®) '( ()10 <o, (0)= o (6)

VYpapuenue (6) 0OBIYHO MOXKHO PELIUTh TOJBKO NPUOINKEHHO. MOXKHO HCIIOJIb30BATh JJIs €ro peliie-
HUsT MeTon Diinepa[3], oJMH U3 MPOCTEUIINX METOJI0B MPUOTMKEHHOTO PEIICHHS 3314 OCHOBAHHBINA Ha
MpUOTMKEHHOM MPEICTABICHUU Npou3BoaHoN '( ) B (hMKCHUpOBaHHOMU TOUKe t B BHIE!

()= (+A)- () ()
A )
rae A — Maroe npupaiieHue apryMeHnTa
3agaauM CHCTEMY TOYEK:
t= ,i=0,123..., = 41- , 0=0, >0;
IJIc — PacCTOSHUE MEXIY COCEAHMMHU TOYKaMHU. MBI MOXKeM, UCTIONB3ys (7), TMONyYUTh B KAXKIOW TOUKE

MIPUOIKEHHOE COOTHOIIICHUE JIJIs1 ypaBHEHMS (6)



CeTeBoe Hay4yHoe nsgaHme «CucTemHbi aHanns B Hayke 1 obpasoBaHumy» Bbinyck Nel, 2017 roa

(0= O o (N C(NL (0= o) iI=0,1,23....

[Tepexo kK TOYHOMY PaBEHCTBY CBSDKET MEX1y NPUOIMKEHHBIMU 3HaueHHsaMU = () pemenust (1) B
COCE/IHUX Yy3J1aX, B Pe3y/bTaTe MbI IOJIY4UM CIEIYIOUIYIO GOpPMYITy:
= - -1 (- -)7Th i=01230 (8)

Koa¢ddumuent pazmepa mara 10mkeH yAOBIETBOPSITS yeaoBuo 0 <7< 1.

lMpeumywecmea HAMH neped opysumu memodamu

BaxxubiM gocTonHCTBOM MeTona HEBIOTOHA sIBIsieTCS KBaJpaTH4yHas CXOJUMOCTh BOJIM3U HCKOMOTO
kopus . Opmako eciim ' (X) MensteT Ha oTpe3ske < X< ,q CBO# 3HaK, MeTo1 HbI0TOHA MOXKET HE MPH-
BECTH K PEIICHUIO  , TO €CTh MOCIEOBATEILHOCTh  MOXET OBITh pacxonsiielics. [TpeaensHbIM cirydaem
PacXOAMMOCTH IOCJIEAOBATSIILHOCTH MOKHO CUMTATh «3allMKIUBAHUE», KOTOPOE BHIPAXKAETCS OTHOILICHUS-
MU:

1= 0-— (o)™t (o) 9)
2= 0= 1— ()7 ()

Takoe «3alMKINBaHUE» MOKHO HAOMIOAATh, HAIPUMeEp, AT GYHKUUHA (X), y KOTOPBIX peLICHHE  SIBIISCT-
Cs1 B HEKOTOPOM CBOEM OKPECTHOCTH TOUKOM LIEHTPAIBHONH CUMMETPHUH, TO €CTh BBIIIOJIHSIETCS YCIOBUE:

()=- (@2 -).

SIcHo, 4TO ecnu HaWAETCS Takoe g, VISt KOToporo 1 =2 — o (  HEW3BECTHO), TO B CHIIY MOCJICIHEr0
YCIIOBHS IPOU30MIET «3alIUKIIMBAHUE» 2 = .

[To cpaBHenuto ¢ MeToioM HbI0TOHA €ro HEeTpephIBHBIN aHAJIOT MO3BOJIIET YCTAHOBUTH CYIIIECTBOBAaHHUE pe-
[ICHUAS ~ HEJIMHEHHOro YPaBHEHHUsT U CXOIMMOCTb K Hemy mpu t — oo cBoero perenusi (t) oT Ha4aIbHOTO
yenosusi  (0) = o, mpu MeHee OrpaHUYCHHBIX YCIOBHSX, HalaraeMbix Ha QyHkuuo ( ). BBexenue mapa-
MeTpa T MO3BOJISIET YBEINYHTH 001aCTh CXOJAUMOCTH METOJIa U, COOTBETCTBEHHO, HE JIONYCTUTh 3al[UKJINBa-
HUSL.

+ i)

XQ:1.2

o

flx)=sin(x) XI(T: 0=~ 0
Xi=n=- 1,4 areary

— 1 e X2e=n=4,4

Puc. 2. Ilpumep npeumywecmea HAMH nepeo Memooom Hviomona

s pemenns ypasuenus (X) = sin(X) (puc. 2), npumensiercs meton Herotona, HAMH npu 7= 0,7 u
7=0,5. HavgansHoe mpuOmMKeHne BHIOPAaHO HA MOHOTOHHOM Y4YacTKe (YHKIIHH, COJAEPIKAIEM KOPCHB:
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o = 1.2. B pe3ynbrate 0nHON UTEpAllMH BHIMOJHEHHOW AJISI KAKAOTO M3 MEPEYHCICHHBIX BBIIIE METOAOB
MOJTyYeHbI 3Ha4eHus A 1. Jnsg metoga Hetotona ato Oyner | = — 1.4, HecMOTpS Ha TO YTO 3HAYECHHUE 110
MPEXHEMY NPUHAUICKUT MOHOTOHHOMY Y4YacTKy (DyHKIMH, COIEpXKalleMy KOpeHb, OUEBUIHO, YTO PE3YJib-
TaT HEKOPPEKTEH U METOJ PacXOJUTCs, B Ka4eCTBE MOATBEP)KICHUS 3TOW TMIOTE3bl MBI MOKEM IIOCUUTAThH

> = 4.4. Tlocuntanueii s HAMH nmpu 7=0,7: | = —0,6. HecMoTps Ha yMEHBIIICHHBIH pa3Mep IIara,
OYEBU/IHO, YTO CIICAYIOUIME HTEPAlMU CXOIATCS K PEIICHUIO YpaBHEHHWS. 3HAUY€HHE, ITOJNydeHHOE JUIs
HAMH npu 7= 1 emé Ommxe k koparo 1 = —0,0 8.213 3Toro MoXxHO clenaTh BBIBOJ YTO HECMOTpSl Ha

MEHBIIIYI0 CKOpocTh cxoaumocTi, HAMH obGecrieunBaet 6oJiee yCTOHYMBYIO CXOUMOCTh YyeM MeToj, Hero-
TOHa, a YAa4HO MMOJ0OpaHHOE 3HAYEHWE YIPABIIONIETO IMapaMeTpa T MOKET 3HAYUTEIHHO YMEHBIIUTH KO-
JINYECTBO UTEPAITUH.

Criocob 3adaHus yrpassnsouwezo napamempa ona HAMH

B craree [4] nokazano 4to, Hcmoiab3oBaHue Gopmyiisl (8) yMeHbIIUT 3HaueHHe HbIOTOHOBCKOM TMO-
MpaBKH |, BCIEACTBUE 3TOTO, YBEIMYUBACTCS 00JaCcTh CXOAUMOCTH MeTo/1a. Tak Kak He0OXOUMO ClIIeNaTh
OoJiblIee KOJMYECTBO 1IaroB Mo METOLy Diijiepa, TO 3TO MPUBEAET K YMEHBIICHUIO CKOPOCTH CXOJIUMOCTH.

EctecTBeHHO BO3HHMKAaeT 3ajaya: HayduTCs YIPaBJIATh pa3MepoM KodpHUHMEHTa  TakuM o0pa3oM,
9TOOBI OH 00ECTIeYNBaT MAKCUMAJIbHYIO CKOPOCTh CXOJMMOCTH Ha KaXKJIOM IIIare UTepalioHHOro mpolecca.

IMpu = 1 ureparmonHslii mporecc (8) coBmagaet ¢ KIacCHYEeCKHUM MeTo0oM HbroToHa.
B paborte [4] nokazaHa cXOAMMOCTb UTEPAIHA:

() =— (), s41= + v,i=01,.,0< <1 (10)

K pECIICHUIO SBOJIFOLIMOHHON 3a4a4u:

— @) =- x@®).x(©0) = o

Ha KOHe4HOM oTpe3ke 0 < < mpu  — 0, ecim B OKPECTHOCTH perieHust  ¢yHkius  (X) yaoBIE€TBO-
PAET HEKOTOPBIM JIONIOJIHUTENBHBIM YCIOBUSM.

B nmpakTudecknx pacyerax HTEpanOHHBIN porecc (8) TOMOTHIETCS alrOpUTMaMHK 3aJJaHus mara , OT
YJa4yHOTO BBIOOpPA KOTOPOTO MOXKET 3aBHCETh KaK CXOJUMOCTh METOJa, TaK M CKOPOCTh CXOIUMOCTH. B
HAaCTOSIIIEE BPEMs CYLIECTBYET HECKOJIBKO AJITOPUTMOB 3aJaHus 111ara

[Tycts B HexoTopoit chepe D ¢ meHTpoM B Touke ¢ cymiecTByrOT npousBogubie '( ), ' (') mpudem ju-
HeliHbIi oniepaTop ‘() - 0OpaTUMBbIil U UMEIOT MECTO HEPAaBEHCTBA!

I () 1<B,1 "(")I<M. (11)

Ipeamnonoxum, 94To Bce MPUOIIKEHHs , TIONyUeHHbIe ¢ moMoIbio urepaiuii (10), npunaanexat chepe D.
Tornaa jerko nokasars [2], 4To:

( +1)< (O ()L i=0,1,..., (12)

rie koddhdunmeHT mepexona 41( ) OT UTEpaAIUK K UTEPALNH OTIPEAEISIETCS 10 GopMyIIe:
2
ca()=1- +5MB2 ()L0<t<l. (13)
Bribepem  Tax, 4TOOBI BHITIOHSIIOCH YCIIOBHE:

+1( )=min  44(),0<t=<1

Takoli mar  Ha30BEM ONTHMAIBHBIM M UTepaunoHHbIN mpouecc (10) ¢ onTUManpHBIM aroM  Ha30BEM
ONTHUMAJIBHBIM 110 CKOPOCTH CXOJIUMOCTH.
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Touka MuauMmyma GyHknuu (13)
=( AT =) . (14)

IMyctb <1.Torma = 1 ,T.¢e.BotoMcinydae = 1wummnodromy +q( )= +1(1)< % .Ecmmxe >1,

1 1
To <1 u, cnegoBarenvHo, 4+1( )=1- 5 >3 Opnnako ecnu B oneHkax (11) KOHKpeTHbIE 3HAUYCHUN

KOHCTaHT B u M HEn3BECTHBI, TO HAUTH TOUKY MUHUMYMa HEBO3MO>KHO. BMecTO onTManbHOro mara
HE00XOUMO HAUTH JIPYTOH Iar, MO3BOJISIOIINN YMEHBIIATh HEBSA3KY OT MTCPAIUU K UTEPALUU. 3aMETHM,
uro st GyHkiwn (13) BBIMOTHACTCS YCIOBHUE:

"+1(0)= "(0)=-1. (15)

ITotpebyem, 4T00bI qUCKpeTHbIe aHatord mpou3BoaHbX ' 4 1(0) ' '(0) ToXke yA0BICTBOPSUTH COOTHOIIIE-
Huto (1.9), 1. e.

[ «2()- «@1/ =0 (-1)- O/ -1 (16)
IMoxacrasisist (13) B coorHomenue (16), momyuaem (8):
=L O, (7)

T

UccnedosaHus koaghbuuueHma pasmepa waea onss HAMH

B mpouecce pacuéroB no merony (8), cToUT MoApoOHO PpacCMOTPETh MOMEHT, Koraa ( ) MEHseT CBO
3HaK Ha oTpe3ke [ _1; ]. B cuny Hamero npeanosiokenus, uto () UMeeT eIHHCTBEHHBIH KOPeHb * Ha
orpeske [ _q; Ju '( )#0, oueBHOHO, YTO, 3HAYEHHUE _q JOJDKHO OBITH OOJIBIINE 3HAYCHUS 41, B OTOM
cllydae HET HEOOXOAUMOCTH B pacuére KodhPUIMeHTa .1, IPH MOMOIIK adroput™a (8) Tak Kak HaM H3-

BECTHO 3HAUEHHE _ 1, KOTOPOE MOXKHO MCIIOJIL30BaTh Ui pacuéra koddduimenra 1. 3amagum kodpdu-

-1 <, Hcnonb3ys Gopmyity (8) MbI MOXKEM BBIUUC-

()
JIUTb 3HAYCHUC 1, HCO6XOILI/IM06 JJIsA TOI'O YTOOBI +1=

reHtT K, 00603Hauaromuit Takoe  _ 1, IPA KOTOPOM

_ 1.
v=( -1) (1) (18)
(= -1)
b1 = .
Ecnu BeIUKMCIEHHOE 3HaYeHue > 1, Torma Mbl 3a0aéM = | u ucnosnb3yem aaroputm (8) mis pacuéra

, COXpaHssl MPH 3TOM KBAAPATUYHYIO CKOPOCTh cxoaumocTH. Haubonee nHTepeceH cinydvaid, korna <1,
OYEBHHO YTO HEOOXOANMO YMEHBIIUTH 3HaueHHe mara. Ha oCHOBaHWHM JaHHBIX MOJYYEHHBIX B XOJ€ psaa
TECTOBBIX Pacy€ToB, OBUIO MPHUHSATO PELICHUE UCTIOIB30BaTh CICAYIOINN aJrOpUTM:

@) _ () 19
( )+(1 O ( )
> .

3HaueHne HaxoauM mpu nomoiiu anroputma (18), koaddunmentst m u | 3HaueHns o ocu abderyce, Mo-
Jy4eHHBIE B MPOIIECCE PEIICHNUS, MPEINIECTBYIOIINE KaX bl CO CBOCH CTOPOHBI K 1 cooTBeTcTBeHHO. Ha
ydacTke, rie (GyHKLIUS MEHSIET CBOM 3HaK, BO3MOXHa KpaliHe HH3Kasi ckopocTh cxonumoctn HAMH, nono6-
HBIN ciy4aii orucad B [3], ObUIO IPUHSTO peLICHHE, IPH yCIOBUIX:

Ll s> 402123, 0
=+ =

F,I[e I'— KOJIUYECTBO I/ITepaL[I/Iﬁ noApsaa CACIaHHBIX B YCJIIOBUAX I[BYXCTOPOHHCfl CXOJHUMOCTH.

Hcnonb30BaTh aNropuTM A ONPEASIEHHOTO ara 44

o2 = w (21)
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Creyromiuii mar CYuTaeTcs, yiKe HCIob3ys anroput (18).

OueBuaHO, YTO anropuT™ (21) yBeTHMYMBAET CKOPOCTh CXOJMUMOCTH MO CPAaBHEHMIO C TEM YTO NAET METOX
HetoToHa B momo0OHO# cHTyalny, Tak e UCKIIoYaeT 3aurukiuBanue (9), yBeaunanBas 001acTh CXOAUMOCTH.

Ha pucynkax 3-4 npumensercs momuduuupoBansslii anmroput™m HAMH ans pemeHus ypaBHEHUS
(X) =sin(x) — 0.5 1 (X) = Sin(X) cCOOTBETCTBEHHO, 3HAYCHUE MMOIYICHHOE MTPU TTOMOIIM 3TOr0 METO/Ia CpaB-
HUBAIOTCS CO 3HAYSHHSIMH, TIOJTYYSHHBIMH ITPH oMot oosraaoro HAMH.

+ fx)

Vpaerenue: f(x)=sin(x)-0.5 o .
- -

Puc. 3. IIpeumywecmsea moougpuyuposannozo HAMH

-~
¥

x*=0.115

L
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Puc. 4. Moouguyuposannwiii HAMH 0ns ciyuas ¢ 3ayuknusanuem
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sty

f(x):((X—E)*(X—Z)*(}%})—siﬂ(x))/1 0-x*x*xr+1

0.5

Puc. 6. Ipumep npumenenus moouguyuposannozo HAMH 0a5 pewienus Heaunetinvlx ypasHeHul

3aknroyeHue

Ha npumepe paspaboranHoro anroputma aist MmoguduuposanHoro HAMH, 6bu10 nokaszaHno, 4yTo BO3-
MO>KHO YIIPaBIATH CKOPOCThIO cxoauMoctd HAMH, ucnions3yst KoagpuuueHT n3MeHeHus mara pa3HOCTHOR
CXeMBI JIJIsl YrcieHHoro pemenus auddepennuansaoro ypasaennss HAMH, kak ynpapisiiomuil napamerp.
JanpHeee pa3BuTHe MPEANonIaraeT UCIOIb30BAHUE METOIOB WHTEPIOJSAIUH ISl PACCMOTPEHHSI CITydaeB,
He npexycMoTpeHHbIX Monudukanneii HAMH. Pa3paboTka u BHepeHne MEXaHU3MOB YIIPaBJICHUS UTEpa-
[IMOHHBIMH TIPOIIECCAMU PEUICHHS YPABHEHNH MMO3BOJIMT 3HAYUTEIHHO CHU3NUTH BpeMsl HEOOXOIMMOE Ha pac-
94ET MCKOMOI'O 3HAYEHUs], YTO 3HAYMTEIBHO HOBBICUT 3(G(EKTUBHOCTH AJTOPUTMOB PELICHUS HEJIMHEHHBIX
YpaBHEHUH.
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