1 IlocranoBka 3amaum
B obmactn D = {a <ux <b |y* —yb| < b} € R*T! oupenenena dynxmnus

F= gt g™, ()€ D.

Heobxomnmo maiiti perenne

YAOBIIETBOPAIONIEEC HATAJIBHOMY YCTOBHIO

4 4Buble meroansl PyHre—KyTrbl

Pyure, Xoiin n Kyrra npeyiozKuiin 10o/xo/1, OCHOBAHHbIII Ha IIOCTPOCHUN ¢, KOTOPas MaKCHMaJbHO DJIM3Ka K
A e conepxkuT npouspoansix ot dpyuknun  f(r, y). Dror nponece "nogronxkn" pasos Teitopa n nassizaeTes
npununom win metoaom Pyure-Kyrron, Kyrra gan ero obuyio cxemy.

Onpenenenue 1. Ilycrs m 1eJI0€ TIOJIOKUTENbHOE HHCI0 («HHCJI0 cTaaumiis, WIH «3TANOB») H
asy, Az). ... Opls Q2. ooy Gom—1. bi. oo by, e, ... ¢, — Bemecrsennsie kKoagbguumen-
1. Toraa mero

m
ylwo + h) = z1 = y(wo) 4 Z"’i;"f“’})-
i=1

ky(h) = hf(ro,y(ra)). (13)

j=1
kj(h) = hf(xq + cjh,y(xe) + Z ajpky(h)), j=2...., m,

=1

HA3BIBACTCS m— omnanisim asusim smemodom Pynee-Kymmer (IMPK) s 3aaaun Komm (1), (2).

Jhiotoit AMPK xapaxrepusyercs uuciiom stanos (JacT upeacraBienne O TpebyeMpix BLIYHCINTCIbHLIX 30~
TPATAX) 1 HOPSLIKOM.

Onpenenenne 2. AMPK (13) mveer nopadox q (nopadokx mounocmu wa waze), ecjin Jiis JIOCTATOYHO
raakux sajaq (1), (2)

[[y(xa +h) — 21| < ChatL, (14)

Hnaue rosopsa, ecam paast Teiinopa aia Tounoro pemenns y(.oo + h) n noy4ennoro npubanzKenus K HeMy )
COBIAJAIOT J10 “wieHa hY BRIOYNTE/IbHO

SAMPK mpeannno npuenocobyien s IPAKTHYCCKOTO PACHCTA: OH He TPeDVET BLIMHCJICHHS JIOMOJIITHTE L
HhIX HA'1AJIbHBIX 3HAYMEHHIT M HOZBOJHET JIerKO MEeH:ITh 11al’ IIH'I‘EI'I)HI)OH&HHH. ]IpH‘IeM B OTJIH'THE OT MeTo/a
Teitopa 3/1ech He TpebyeTcst BRIFTHCIEHHST MOJIHBIX MTPOH3BOIHBIX TOYTHOrO perenns. M npupamenne nmercs: B
BHJIC JHHCHION KOMOHMHAIINHN BLIMHCICHHI NPaBoil 9acTH HeXOAHoro AudDepeHIalbHoro YPABHCHNS Ha IHa-
re unrerpuponanud. Jns mamoxkenns ajropurMa nocrpoenus m— stannoro JIMPK - mopaaka epenem B
paccMorpenne pyHKIMI

m

W(h)=yle+h)—ylr)— Z biki(h). (15)

i=1

KOTOPVIO B JlajibHelinmemM Oy/1eM HAZLIBATE MeTOAHYeCcKOn (J'IOKEUII:HOI"I) MOTPeNnIHOCTRID OJHOIITATOBOTO
MeTona.



IIpejnosiaraen, 1ro B pacemarpupaenoii objaacru [, y) MMeer HelpepbIBHBIE ACTHLIE [IPOH3BOJIHBIE JIO
HEKOTOPOIo Hopsjika . Toria nckomoe pemenune Oy/IeT HMEThH HEIIPEPLIBHLIE IPOU3BOJIHBIE 10 HOPsiKa g+ 1.
Bribop nocrosHHBEIX (mapaMerpos Meroga) by c;.a;; IPOMSBOMUTCH TAK, YTOOBI PA3IONKEHHE MEeTOIIYeCKOl
norpermoctu (15) o cremensam h B pax Teitnopa

q )
W) (0) ; Glat)(gh) - ) i
T(h) = E —h' + TE] RATE rme 0 < 6 < 1, (16)

: i!
i=0

HAYHHAIOCH €O crenenn g + 1 npn npoussosbnoii gyukmun f(r,y) u nponssonanioM mare h, T.e.

wlat)(gh)
(g + 1!

A 370 BO3MOXKHO TOT/IA H TOJIBKO TOT/IA, KOTJIA TAPAMETPEI METO/IA by ;. aj; 0DECHeTTHBAIOT BHINOJTHEHNE

W(h)= RO e 0 <6 < 1. (17)

paBcHcTn

T (0) =0 (0) = ... = T@D0) =0. (18)

(DuKeHpyst “TMCJI0 STANOB M. B paMKkax onpesenentoii erpykryput AMPK (13) mur haxrnteckn dpuxenpyem
KOJINIECTBO MAPAMETPOB MeTO/Ia by, cj. a;j, TIO/UTEKANAX ONPe/Ie/IeHnio. 3ajiaBast ke TOPsjIoK ¢ MeToja, ¢
y4eroM TpeboBaHns BbIOJMHeHHA paseHceT (18) dopmupyem cnereMy HeJmHeHBIX anreGpanvecKnx ypaBHEHHIT
cBA3BIBAIONIY 10 apaMeTpsl m— stanuoro IMPK ¢— ro nopaaka — ycaosus nopadia. Jlioboe gacrioe
pelnenue 3Toil cucTeMsl (yCJIOBHIl MOPsIAKa) JaeT pacdeTnyio cxemy m— stanaoro AMPK ¢— ro nopsuka.

ITpumep nocrpoenusi asyxaranHoro meroja PyHre-Kyrrbl. Kojniecrso seriuciennii npasoit 1actu
Ha 1Mare HHTerpHpoBadns pasHo jeyMm m = 2. Merojg uaTerpuposanns nMeer BT

gyl 4 h) = yle) + bk (h) + baka(k), (21)
e ky(h) = hf(e. y(x)),
112(1[4} = -“.if{i’ + t"zh. y(.:') + f':zjﬁ-']_(f?}).

]\"]E’I'OJI,II'IECKH.}I (..‘IOK&'IhHﬂ.}I) HOTPEenHOCTE OLPeeJIHeTcs] PABeHCTBOM

W(h)=yle+h)—yle) — bk (h) — boko(h). (22)

st roro, arober nupoussoaubie Gyuxuun W(h) npu snavenun =0

T(0) = (1= by —ba) f(,y). (26)
W (0) = (1= 2e3bg) fy (. y()) + (1 = 2a01by) £ (. y () £ (. y(0)), (27)
U (0) = (1 = 33ba) faa (. y(w)) + (2 = 6eaao1bo) fay (. y()) f (. y(x)) +

+(1 = 3c3yb2) fyy (. y () [f (2. ()] + fyla,y(2))y” (x). (28)

oDpala/IiucL B HyJIb, HE0OX0IHMO H JIOCTATOMHO, 1TO0LI HAPAMETPLI METO/IA V/I0B/IETBOPSLIN CHCTEME Y PABHEHHIT:

by +bo=1. (29)
1
(‘2’12 = 3 (30)
1
f!?]hg = —) (31)

Pemenua cucrempt anreGpandecknx ypapnennii (29)-(31) obpasyior ognonapaMerpideckoe cemeiierso. Mz no-
coteannx apyx ypasnenuit cueremnt (30) , (31) enenyer |, uro o # 0. asy # 0. by # 0. Ilpnnnmas co 3a
CBODOINLIH TAPAMETD, HOJIYYIHM

1 1

g — 2, 52 = 9( . b| = 1 - 9(" N (5] 74 0. (33)
=tz =t2



Tak, manpumep, nonarasgs ¢ = |, nojayuum JByxarannyio pacuernyio cxemy AMPK sroporo nopsyika
(Meron Xoiina):

1,
ylo+h) = yle)+ E_h[h) + ka(h)]. (34)
e

ki(h) = hf(e,y(r)).
ko(k) = hf(e + h,y(e) + ki(h)).

HH}KE HPHUBEIEM HECKOJIBKO HPI.HGOJIE‘E‘ yl]O’I‘pQﬁH'l‘&ththX PacHueTHbIX CXeM HHTerPHPOBAHW TPeThLero 1 uer-
BEPTOTrO NMOPAIKA TOYHOCTH.
Pac-eTrHnie cxeMnl TpeThero nopsaka tpexsransoro AMPK:

Hl‘..‘pB‘dH HMCCT BHIL

y(x + h) ~ y(r) + —[!. (h) + 4ka(h) + ka(h)]. (36)
e
ka(h) = hf (. y(2)),
oK) = hf(e + 3hoy(e) + gha(R).
ka(k) = hf (2 + hy(e) — by () + 2 (h)).
Bropas :
y(o+h) = y(r) + %[’*'1 (h) + 3ka(h)]. (37)
e

ky(h) = hf(e.y(e))

koK) = hf (e + Shoy(e) + sha(R).

l
3
2 ka(h))
Ska(R).

ks(k) = hf(x + gh-y(' )+

Yerpipexatanubie MeTonpl Pyure-KyTTer yerBeproro nopsigka.
Ipasuno odnoii weemoti( Kaaccuneeruti memod Pyneze-Kymmot)

e+ B) = yl) + 5 R (h) + 2a(h) + 2ks(h) + Ka(h)]. (39)
e
ka(h) = hf (2, y()),
oK) = hf (e + Shy(e) + Sha(h).
ko(K) = hf o+ 3hoye) + gha(h))
Fa(k) = hf (o + hy(e) + ka(h).



Pacuemmnas opmyaa Duana

y(e +h) = y(e) + (ljf‘-l(h} 13 (1 - \;}) ka(h) + 13 (1 + \;}) ka(h) + [1}1‘-4(1;;. (40)
e
(k) = hf (o y(),
kalk) = W e + 5h ) + ;A (h)),
a(K) = hf (o + ghoy(e) + 5 (V2= Dka(h) + (1 —\%}An(h)).

ky(k) = hf(e+h.y(x) — ﬁf\'g(h) +(1+

Meroasr Pyure-KyTThl “UC/IEHHOIO MHTErpupoBaHusi cucreMm 0DbIKHOBeHHBIX JguddepeHuanb-
HBbIX YPAaBHEHHI1

Heobxoiumo vaiitun pemnenne

ol i )
Y— fi(ayt,. oy, i=Tn (83)

dr

VAOBJIETBOPSIONIEE HAYAJBLHOMY YCJIOBHIO
g (ro) = _:_.ff,. i=1.n. (84)

Obmas cxema merojaa Pyure-Kyrrer gnenensoro pemenns sagaun Komm (83),(84) mveer si

mi

Yo + h) = y( Zbu;.u (h), i=1.n (85)

rjie KoppexkTupyiome hyukimun kij(h) BRIMHCISIOTCS IO NPABITY:

ki (h) = file.yt, ..., y"). i=T1.n, (86)
ajind }=4..... 1y
-1
Jl-'ij{h) = h(l’ + f‘ijh. ‘f}]' + Z {I;‘J]_&A’]&UJ ..... j J‘- Z(!;Jn‘s;rng h } (87)
£=1

Meromuueckas norpenmocts (85)-(87) W(h) — BekTop-hyuKnus, Kaskaas KOMIOHICHTA KOTOPOil

Mg

\Pi{h) yi(‘r th) yi(.tr) Zb”}f{j{h). i = 1.n. (88)

[lo cpasrenuio co ciyuaem O/IHOIO ypasHeHnust 1 = 1 1pu nocTpoeHnn OJIHOIATIOBLIX Hpasu THina Pyuare-
Kyrrot B ciyuae cucrembl (7 > 1) oOblKHOBeHHBIX JidppepeHIMaibHbIX YPABHEHHH IePBOI0 HOPsi/IKa HPe;i-
CTABJANTCA enle OOJBIIHe BO3SMOKHOCTH B ITOJIYYEHNH PA3IHYHBIX PACYETHBIX CXeM OHOTO H TOTO ¥Ke IMOPHAIKA
TOYIOCTH, TAK KAK YHCIIO CBODOIILIX MAPAMETPOB MPH 3TOM CHJILHO BO3PACTACT. DTH BO3MOMKIOCTH PCATH3YIOT
kpaiine pejiko. Bze ypasnenusi cucrempl MOXKHO CHUTATH PABHOIDABHBIMHI, HApAMeTPL MeToa bi; = by, ¢i = ¢4,
Qijye = @ij M HUHCJIO TANOB 1M; = 1M BBHIOHPAIOT OJAMHAKOBBIMH LISl BCEX KOMIIOHEHT HCKOMOH BeKTOD-
dyukmn, 10 COKPAILACT YHC/I0 HAPAMCTPOB, & 3HAYNT CYZKACT BO3ZMOMKIUIOCTH B HOCTPOCHUN PACHCTILIX CXCM
OAHOrO NOPsAKa ToUnocTH. Ho 3310 3ua4nTe/Ibiuo yUPOIAeTCs KAK BLIBOJ CAMUX DACHCTHDLIX CXCM , TAK M HX
MPAKTHYECKAS PeATH3ATIHA.



