1. PASBHOCTHDBIE
1M OBBIKHOBEHHDBIE JIN®OOEPEHIINAJIBHBIE

YPABHEHUA. SA/TAYA KOIIIN
1. PASHOCTHBIE YPABHEHU S

1.1. /IBe comep>kaTejibHBIE 3a0a4W,
IpUBOALAINNEe K PA3HOCTHBIM ypPaBHEHUAM

3anaua 1. Kongencarop emxoctn C' ¢ HAYaIbHLIM HANpsKeHueM HA HeM U 3apsKaercs 4epe3 COMPOTHUBIICHHE
R or ucrounuka nocrosiHHOM dnekrpogsuxymei cuast E (E > U) (puc.1.1). TpeGyercs HaifiTu 3aKOH MU3MEHEHUsE
HAIPSI?KEHWsT Ha, KOHAEHCATOPE BO BpemeHu U = ¢(t).
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Puc. 1: K 3amaue 1

Bydem cuumamob, 9TO KIIIOY 3aMBIKAETCsl B MOMEHT BpeMenu t = 0, a HanpsiKeHWe Ha KOHIEHCATOPE JOCTYIIHO JJIst
HaOMOeHNsT (M3MEPEHUS) MOALKO 6 Y3AAT BPEMEHHOT CEMKU

te=k-At; k=0,1,...,

rae At — 3aaHHOE TIOJIOXKUTENBHOE Yucsio (mar ceTkn). Bynem obosunadars uy = ¢(t).

Tok B MOMEHT ¢}, paBeH, KAK U3BECTHO,
. E - Uk
ip = ———. 1.1.1
R ( )

M3BecTHO Tak»Ke, 4TO IPUPALIEHUE 3aPsia KOHJEHCATOPA ¢ Ha OTPE3Ke BPeMeHH [tk,tg41] PaBHO

Ghi1 — qr = C - (upy1 — ug) = iy - At,

Ll i — TOK B HEKOTODPBIi MOMEHT BPEMEHH U3 MHTEPBaNa |tk, tit1][-
Ecau monoxurs B (1.1.1) i) = i, TO nOIyIUM

Up41 — Uk E—uk
c- - =

e = At R

njimn

At At
=(1—-—)- —F 1.1.2
Uk+1 ( - > Ug + - ( )

(3mecy 7 = RC).
Ecnu xe nonoxwts B (1.1.1) i = ig41, TO momyImum

Upt1 —Up B —uppr

igr1 =C A - R
NJIN At
) at
Ukl = ——x7 Uk + LNE. (1.1.3)
1+ — 1+ —
T T

IIpu u3BECTHOM HAYAIBLHOM HANPSKEHUHU HA KOHIEHCATOPE Uy = U KaxK/10e U3 MOJIyY€HHBIX YPABHEHU IO3BOJISET
OIPEeIEe/INTh TOCIEA0BATEIFHOCTh 3HAYEHUI HAMPSKEHNsT HA, KOHIEHCATOPE B JIFOOOM y3Jji€ BPEMEHHOM CETKH.



Ha pwuc.1.2 npencrasnens rpadukn pemennii ypapaennii (1.1.2) (touku) u (1.1.3) (3Be3mouxu) npu E =1, U =
0, % = 0.4. 3aMeTuM, YTO 3TH YPABHEHUS IIOJIyYEHbI IPU PASAUNHOIE OONYUEHUAT, U UX PEHICHUS PA3INIHbI. MOXKHO

OXKMJATh, YTO TIPU yMEHbIIeHnH mara cetku (At) pasznuuue 6yJeT yMeHbIIATHCS.

Sazaga 2. Teso Macchl M MOXKET CKOJNB3UTH 10 BEPTUKAJBHOMY crepxkHiO (puc.l.3). OHO 3aKpemieHo B TaKOM
MOJIO’KEHUH, 9TO B MPYKUHE, COeauHsomei ero ¢ "moronkom", orcyrcrByer Hampsikenue. B MOMeHT Bpemenu t =
0 Tesio 0CcBOOOXKIAETCST U N0 AEHCTBUEM CUJIbI TSXKECTH HAYMHAET ABUrATHCs. Tpebyercs HalTH 3aKOH MU3MEHEHUs!
KOODJMHATHI IIEHTPA MACC 9TOr0 TeJia BO Bpemenu I (t).

Bydem cvumamsb, 9TO KOOPAUHATA IEHTPA, MACC U3MEPSIETCS MOALKO 8 Y3AAL 8PEMEHHOT CEMKU

te=Fk-At; k=0,1,..

*

rae At — 3aaHHOE TIOJIOXKUTEIbHOE Yucio (mar cerku). Bynem obosnadars xy = x(ty)-

>
>

\

Puc. 3: K 3anmaue 2

Cornacuo Bropomy 3axkony HbroToHA, IPOM3BEEHNE MACCHL TEJIA HA €r0 yCKOPEHUE W PABHO CyMMe CuJl, AeHCTBYy-
IOLIUX HA TEJIO0, K KOTOPBIM OTHOCSITCS:
1) cuna TsecTn

f=m-g (g— yckOpeHHE 3eMHOrO TATOTEHUS);

2) cua TpeHUs, KOTOPYIO MBI 6ydem C4umMamMb MPOIOPLUOHATIBHOR CKOPOCTH v (Y4TO HOIYCTHMO B HEKOTOPBIX
YCJIOBHIX)

f=—a-v

(3HaK MUHYC TIOKa3bIBAET, YTO HAIIPABJIEHUS CHJIbI TPEHUS U CKOPOCTH MIPOTUBOIOJIOXKHBI);
3) ympyras Ciia npy»KWHBI, KOTOPYIO MBI Oydem cuumams (mo 3axoHy ['yka) mpomopnmoHaIbHOM KOOPAMHATE

f=-b-zx
(3Ta cuna HANpaBJIEHA TPOTUBOMONOKHO CMEIIEHUIO TEJNA).

3anwuiem BTOpoit 3ak0H HbioTOHA B k-M Y3716 BDEMEHHOM CeTKI

m-wgp=m-g—a-vg—b-Tg. (1.1.4)

3amerum, 4TO

Tp+1 — Tk ~
—_— = 1.1.
At Vg, ( 5)



Uktt — Y% _ (1.1.6)

rje U U Wy, — 3HAYEHUsI CKOPOCTHU ¥ YCKOPEHUSI B HEKOTOPBLIX TOYKAX UHTEPBAJA |tk, tht1[.

3amennm (CO3HATENHLHO nasi HA BHECeHME norpemHocTy) B (1.1.4) wy, Ha W, a B (1.1.5) Uy HA v}, (OpyTMe BApHAHTHI
3aMeH B TOH 337a9€ Mbl PACCMATPUBATHL HE OyJ1eM, NIPEJIOCTABUB YUTATEIIIO CAELJIATH I3TO B BUJE YIPAXKHEHMUS ).
ITocsie HECII0KHBIX IPEOOPA3OBAHMIA IOy YUM CUCTEMY YPABHEHMIA:

Tht1 = zp + At - vy,

bA¢ alt (1.1.7)

Vi1 =~ Tk — T —1)-ue + At-g.
Bydem cuumamsb, 9T0 ABUKEHME TeJIa HAYMHAETCs Oe3 Hava bHOM ckopoctu. Torna cucrema (1.1.7) mo3somsier npu
m3BeCTHBIX To = 0 1 vg = () HAKTH 3HAYCHUS TOCTEOBATETLHOCTEH (21,320 1 (Vg ) {20 B TIOGOM y3/Te BPeMEHHO# CeTKH.

Mozkuo mocrynuth u unade. Boipazum u3 nepsoro ypasaenus (1.1.7) v 4epe3 Zp41 4 X (4, CIEIOBATEIBHO, Vg1
9epe3 T2 U Tpt1) U TOACTABUM 3TH BBIPAXKEHWsI BO BTOpoe ypasHenue. Ilocie mpeobpasoBanuii (npozenaiire ux!)
TIOJTy IUM

a- At

Thio = (2 - ) “Tpg1+

(a At b-(At)?
+ —
m m

- 1) -z + (At)? - g. (1.1.8)

ITo-npexuemy zg = 0. Hdasee, yciosue vg = 0 gaer 1 = 0.
Ouesuano, ypasaenne (1.1.8) mossossier mpu usBecTHbIX £o = 0 u 21 = 0 HaliTu 3HAYEHUE IIOCIENOBATEILHOCTH
(zk)25 B moGom y3ie BpemenHoil ceTk.

3ameuanusi. 1. IlocTpoeHHbIe HAMY yPABHEHUSI IPUHSATO HA3BIBATH JUCKPEMHBLMU MAMEMAMUYECKUMY MOOCAAMY
PACCMOTDPEHHBIX COIEPKATE/IbHBIX 3aa4.

2. MBI pekoMeH 1yeM He 3a0bIBATh, YTO IPU IOCTPOEHUH MATEMATHIECKON MOJe/M Hen30eKHbI PA3HOIO PO JOIY-
menust. [losromy odha u ma otce comepKaTebHAS 330a9a MOXKET IPUBECTH K CYULECTNEEHHO DPA3AUYHDIM MATEMATIIE-
ckuM MogensiM. [Iponecc mocTpoeHust MaTeMaTuydecKol Momenu HeajaropurmusupyeM. IIoCTAHOBIIMK 3313494 JOJIKEH
CTPEMUTHCS, C ONHON CTOPOHBI, COXPAHUTH B MOJI€JIM OCHOBHBIE XapPAaKTEPUCTUKU CONEpKaTeIbHON 3aa4l, a ¢ APyroi
— IOCTPOUTH HE CJIUIIKOM CJIOKHYIO MAaTEeMAaTUYEeCKYI0 MOJENb, T.e. MOJAeIb, KOTOpas JOIyCKaeT aHAJIN3 C IOMOIIBIO
cospemennoti MaTeMaTuku. HeTpyaHO MOHSATH, YTO NPUMHUPEHHE 3TUX MPOTUBOPEYMBBHIX TpeOOBaHM YacTo Tpebyer
He3ayPsAJHOr0 UCKYCCTBA.

1.2. OcHOBHBIE OIIpEaEIECHUSA

006a ypaBHeHuUs1, Oy YEHHBIE TPU (HOPMATUIANUHT 3303491 1 TPEIBIAYIIErO MyHKTA, SBISTIOTCS YACTHBIMUA CITyIasIMU
YPaBHEHUS
Tpr1 = a- T + fr, (1.2.1)

KOTOPOE HA3BIBAETCS AUHETHOIM DASHOCTIHOLM YPABHEHUEM NEPEO20 NOPAJKAE C NOCTNOAHHLM KOXPPHULUEHMOM.
+oo 5

3ueck a — 3agannoe uncio (Koadpuyuenm ypapnenusi), a (fr),_o — 33JAHHAS [OCIEIOBATEILHOCTD (C680600Hbi]
wAeH YDABHEHUS).

Korga-to ypaBuenus suza (1.2.1) 3anucbiBaiu uHaYE, BHIHOCS B JIEBYIO YaCTh HE Tpt1, & ALy = Tpy1 — T — TaK
Ha3bIBaeMble NePebie PA3ZHOCMU UCKOMOM NOCIe0BaTEIbHOCTH. I109TOMY ypaBHEHME HA3BIBAETCS PASHOCTVHOLM.

9T0 ypaBHEHUE HA3BIBAETCS YPABHEHUEM NEPE020 NOPAJKA, TAK 0YEPEeTHOE 3HAYEHUE NCKOMOU TIOCIEI0BATEILHOCTH
BBIPAXKAETCS Yepe3 00no npedudyuiee.

9T0 ypaBHEHHE HA3BIBAETCS AUHETHbIM, KOO OHO MOXKET ObITh 3aIUCAHO B BUIE

Lz = f,

rae £ — JUMHEHRHbIH OnepaTop, CTaBsIUi B COOTBETCTBUE TOCIEIOBATENIBHOCTH () HOBYIO TOCIEIOBATENIBHOCTD IO
npasuiy (£2)r = Tpi1 — G - Ty (BCIOMHUTE ONpeeNieHne Auhetitnozo onepamopa).

W, makoHner, 5T0 ypaBHEHWE HA3BIBAIOT YPABHEHWEM C NOCMOAHMbIM KOIDdummenTtom, nbo koadduument a =He
3aBuCHUT OT k.

Cucrema ypasuenuii (1.1.7), monydennas npu hopMaau3anuu 3a1a49u 2 U3 MPEAbILYIIErO MyHKTA, SIBJISETCS 9aCT-
HBIM CJIy4YaeM CHCTEMBbI JBYX JIMHEHHBIX PA3HOCTHBIX YPABHEHUI MEPBOr0 MOPSAKA C TIOCTOSTHHBIMU KO3 duimentamMmn

Tie+1 = auZie + a2k + fik
Tokt1 = A%k + a2 +  fok-



3z1eck ai1, a12, G21, G22 — 33JaHHBIE YUCIa (KO3 IUIUEHTE! cucTeMbI), a (f1) # (f2,r) — 33JaHHbIE TOCTIEIOBATEb-
HOCTH (CBOGOIHBIE WJIEHBI CUCTEMBI).
Hecnmoxxro HammcaTh cucTeMy W3 Tpex, 9eThipex W T.h. ypasHenwmii. OgHaxo memecoobpasHee cpasy TepeidTH K
MaTpudHO# hopme 3amucu
Tpy1 = A-xp + fr. (1.2.2)

3mecs A — KBaApaATHAS YNCIOBAST MATPUILA, TOPSIIKA 71, ( fk);:g — 33JaHHAs II0CJIE€10BATE/IBHOCTh YUCJIOBbIX BEKTOPOB.

Cdopmynupyem reneps 3adawy Kowu nns ypasuenus (1.2.2):

ITocmpoumsb nocaedo8amesbHOCNbL HUCAOBHLT GEKMOPOS (a:k),j:c’z, ydosaemsoparowyro ypasnenuro (1.2.2) npu 3a-

0aHHOM HAYAADHOM 6EKMOpPE Xg.

Bameuanus. 1. Kazamocs 6er, hbopmyna (1.2.2) maeT BO3MOXKHOCTD BRIMUCIATD pemenune 3anaau Komu: no 3amauno-
My HAYaJbLHOMY BEKTODPY Lo Haxomurcs X1 = A-xg + fo, 3arem z2 = A-x1 + f1 v .. OqHAKO Ja/iee Mbl IOKAXKEM, 9TO
3TOT MPOCTOI AJITOPATM MOXKET OKA3ATHCS YUCAEHHO Heycmotinusuim. B To xe Bpems u3 (1.2.2) cremyer, 9T0 pemenne
3amauu Ko cymecrByer u e uHCTBEHHO.

2. Herpyauo 3anucarh oOIuil BU JIMHEWHBIX PA3HOCTHBIX YPABHEHUN C nepemerHbimyu KodhOuImenTamu:

Tpy1 = Ap - Tp + fr.

3aecn (Ak)Z:) — 3a/IaHHAs MOC/IEI0BATELHOCTD YUCIOBBIX MATPHIL.
MoxxHO TakKe PacCMOTDPETh HeAuHelinbie PASHOCTHBIE yDABHEHHUST

Tp4n = 90(37]9, v 'Z'k-i-n—l)a
T7e ¢ — HEKOTOpbIi (byHKIHOHAT Ha R™.

O,ILHaKO JJId TaKHUX ypaBHeHI/Iﬁ HET OGH.[I/IX METOIOB peIJ_IeHI/IS{7 KpOMe ‘{I/ICJ'IGHHI)IX; YUCJIIEHHbIE JKE MeTO,Z[bI7 KaK
y)Ke yKaBI)IBa,J'IOCB7 MOFyT OKa3aThCA HeycTOI‘;I“II/IBI)IMI/I. HOSTOMy MBI OFpaHI/I‘{I/IMCH I/I3y‘{eHI/IeM AUHEUHDLT paBHOCTHBIX
YPaBHEHUHN C NOCMOAHHBMY KOIDduImeaTaMu

B zazage 2 m.1.1 6bL1a PACCMOTPEHA €IIe OOHA MaTeMaTudeckas Mozeb. OHa MOXKeT ObITh 0000IIEHa TAK:
Tht2 = Q1 - Tpy1 + Qo - Tg + [ (1.2.3)

EcrecTBEHHO HA3BATH 9TO YPABHEHWE JIMHEHHBIM PA3HOCTHBIM YPABHEHUEM 61M0p020 NOP#AdKa C TOCTOSHHBIMU KO-
s durmentavu (ag u aq).

Boo6mie iuHeHHBIM PA3HOCTHBIM yPABHEHUEM NOPAJKA N C TIOCTOSTHHBIMU KO3(MD(MUIMEHTAMI HA3BIBAIOT yYPABHEHHUE
Thyn =Qp—1 " Tkyn—1 +.-.00 Tp + Sr- (124)

3agaqa Komm g5t Hero Ghopmyaupyercst Tax:
Hajitn umcioByt0 10CI€10BATEIBHOCTD (xk);:if) ,  YAOBJIETBOPSIONLYI0 ypaBHeHuio (1.2.4) npu 3aJaHHBIX
Z0,---,Tn—1 (HAYAIBHBIX YCJIOBUSX ).

3ameuanue. Beskoe suHeliHOe Pa3HOCTHOE YpaBHEHME TOPSIIKA, 11 MOXKET ObITh MPEeOOPA30BAHO B IKBUBAJIEHTHYIO
CUCTEMY U3 M JIMHEHHBIX YPABHEHUI NEPBOrO MOPAIKA.
JleiicTBUTENBHO, TIYCTh JAHO yPABHEHUE BTOPOTO MOPSIIKA

Tpyo = Q1 - Tpy1 + Qo - g, + [
Bsegem HOBYIO 1OCIEAOBATENBHOCTD Y = Tk41 — Tk. LOTIA
Thy2 = Th1 + Yht1 = Tk + Yk + Y1 = a1 - (Tk + yr) + a0 - Tk + fr-
Orcroa mosrydaeM CucTeMy

Tpt1 = T + Yk
Yrt1 = (@m+ao—1)-zp + (a1 —1)-yx + fo-

O‘IeBI/I,ILHO, YTO TaKYI Onepanuio MOXKHO IPOAE/IaTh C PA3HOCTHBIM YPDAaBHECHUEM JI000TO IopAOKa.



1.3. IIpousBoasmasa pyHKINSA
YUCJIOBO# IIOC/Ie0BATEILHOCTH
B 3ToM nynkTe Hyner pacCMOTPEH MATEMATHYECKHIA AIIAPAT, IO3BOJISIOMINI PEIATh 330a4u Koy 118 TuHEHBIX

PA3HOCTHBIX YPABHEHUH € TIOCTOSHHBbIME KO3 uImeHTamu.

+o0
Omnpegiertenne. I[lycrs 3aaHa YUCIOBAs TOCTEIOBATEBHOCTD (ay) . Eciu crenennoit pax Y. apz¥ cxodumes we
k=0
MoAvKo 6 Hyae, TO ero cymmy A(z) HasbBaOT npouseodaweti Ppynryuet nocaedosamesvrocmuy (ag) -

N
[pumepsr 1. Ilycts ar, = 0 npu k > N. Torna A(z) = Y axz* — nonmunowm.
k=0
= 1 1
2. Myers ay, = of. Torma A(z) = Y of2F = T— a5 Paauyc cXonumMocTy 9Toro psijia paseH Taf
k=0

VenoBumcst 0603Ha4aTh OYKBOiM L Oneparop, KOTOPLIA CTABUT B COOTBETCTBHE TOCJEI0BATEILHOCTH €€ MTPOU3BO/Is-
uryto dyskmuio. Torna pe3ysibTarT, MOIyYeHHbI B IPUMEPE 2, IPUMET BUJT

£(ab) = —— £1< L ):(ak).

C1l—-az’ 1—az

3. Iudbdepenimpys TOXKAECTBO :Z()::akzk =1 —laz U COKpAIAs Ha (v, TOIYIUM

— kk 1

l;)(k +1a”2" = m
Takum obpazom,

£ ((k+1)at) = m; o (ﬁ) = ((k+1)a*) .
4. TMosTopuo muddepentupys, noayuum (m > 1)
,c((k“)('?;n'(_kf)!m‘l)ak) _ 7(1_22),”; (13.1)

1—az)™ (m —1)!

£_1<( 1 ):((k+1)...(k+m—1)ak>. (13.2)

Paccmorpum HEKOTOpBIE CBOHCTBA MTPOU3BOAAIINX (DYHKITHIA.
1. Econ ¢, = aay + fbr, k=0,1,..., TO

L (cr) = al (ax) + BL (br) -

DTO 0YEBUIHO CJICAYET U3 CBONCTB CTEINEHHBIX PSALOB.

2. Mycre L (ag) = A(2) ,re. A(z) =ap + a1z + -+ apz™ + ...

Torma
2™ A(2) = apz™ 4+ ar 2™ 4 - a2
T.e.
L7 (™ A2)) = (k)
rnebg=-=bp-1=0; by =ag—m upu k >m.

Ymnoocenue npoussodswets ynruyuu na 2™ (m € N) ewsweaem "sanazdweanue"nocaedosamesvrocmu na m
Wa208.

3. TlepemHOXast CTENEHHBIC PSIIBI
A(z) =ag+ a1z + -+ apz"+...,

B(z)=by+biz+---+byz"+...



7 3aMedast, 9T0 K03 uimenT npu 2" B IPOU3BEIEHUN PABEH

n
agbn, +a1bp_1 + - -+ apby = Zakbn_k,
k=0

TIOJIy YAM

£ (AR -BE) = (3 arbas
k=0

n

Onpegnenenne. TlocnemoBaTebHOCTD (Z akbnk> HA3BIBAIOT ceepmKoll mocaenoBarenbuoctei (ag) u (bg) u 060-
k=0

3Ha4aI0T (@ * b)y,.

Ipouseodawas Gynryus ceepmru 08YT nocaedosamesvHocmel pasha NPou3eedenutd NPoudsodauUT GyrKuul
amuzx nocaedosamesvrocmed.

IIpoussopsimast byHKIMsT TOC/IEI0BATETLHOCTH BEKTOPOB OIIPEIEISIETCST KAK BEKTOD, KOMIIOHEHTHI KOTOPOT'O — ITPO-
u3BOsAIMME (DYHKIUU TOCIEI0BATEIbHOCTENH-KOMITOHEHT. J1J1si BEKTOPHBIX TPOU3BOASIINX (DYHKIUI CIPABEJIUBBI BCE
TIepeYnCIeHHbIE CBOUCTBA.

1.4. Penienne 3agaun Korimn
JJI YPABHEHU TIEPBOTO TOPSIKA

Banaga Kommu (B marpuunoii dhbopme) nmeer Bug

Tpt1 = A -z + fr; To — 3aJaHHBII HAYAJIBHBIN BEKTOD.
Ymuoxkum ypasrenne Ha 2! m nmpocymvupyem no k. Ecm obosmaunte X(2) = L(zy), F(z) = L(fx), 10
NOJTy IiM
X2)—xo=2-(A-X(2) + F(2)).
Orcrona,

X(z2)=(I—-2zA) (x4 2-F(2)).

3aMeTuM, 4TO BCE IeMEHTbl MaTpulbl I — 2 A — OJIMHOMBL BTOPOrO MOPSIKA, OTHOCUTEJIbHO 2. Ilo3ToMy ee ompe-
JIeJIUTENIb U BCe ajrebpandvecKkue JIOMOJHEHUS - MOJUHOMBI OTHOCUTEIBHO z. BCIIOMUHASI, 9TO 3JE€MEHTHI O0paTHOM
MaTpUNbl CYyTh OTHOINIEHUA anre6pa1/1quKI/IX ,HOHO.TIHeHI/II./‘I K ONIpEeaeIMTeJIi0, BUINUM, YTO OHU ABJIAIOTCA PAIUOHAJIBHBI-
Mu 1pobsiMu.

Ecsin xomnonentsr BekTopa J(z) — panuoHaabHbie Jpobu, TO U KOMIIOHEHTHI BeKTOPa X (2) OyAyT panuoHaJIbHBIMU
npobsivu. Eciau panmonanpHasi 1pobb HEMPABUIbHASI, TO BBIAEIUM €€ MEJy Y9aCThb — [TOJIMHOM, 3 OCTABIIYIOCS MPa-
BWJIbHYIO Ap00b paszsiockuM Ha npocreimue. Haiiast nyst kaxkgoit npocreiimeit 7pobu COOTBETCTBYIOUIYIO € M0Ce10-
BareapHOCTh o (opmysie (1.3.1), mpocyMMupyem 3Tu nocjae0BaTeNILHOCTH U NoJMHOM. Pe3ynbrar u Oyaer pemenuem
3aauu Komu.

Ecin kommosenTst F(2) He SBJISIOTCA PAMOHAJBHBIMYU APOOSIMU, TO CJIEAYET HANTH MOCIEI0BATEILHOCTH

L ((I-z4) "1 20) ult(2-(I-24)"1F(2),
a 3aTeM HCIONIB30BaTh CBOMCTBO 3 (1m.1.3):

LH(I-zA) " 2o+2-(I—-24)"" - F(2) =

= L7 ((T=24) " - mo) + (L7 (- (T = 24) ) 5 f).

ITpumep. Paccmorpum 3amady Komm
T
2 1
Tpt1 = A - zp; To = [g;—g] )

rIe
1 1
A= [ 49.5 99.5 ] )

BeinosinuM onucaHHbe BbIIIe onepanun:

1-2 -2
[-z4= [ 4952 1-99.5z ]



(I —zA)™!

(I—2zA)" -z =

1

T 1210052 + 5022

1
3(1—0.52) [ -1

49.52

1
]Q $k=§'

[ 1-99.52

(1.4.1)

Cepnesnoe npexynpexaenne. CpaBHAM MEPBYI0 KOMIIOHEHTY PeIIeHusi, mosydeHnyio no dopmyne (1.4.1) (Bropoit

cTosber] TabIUIBI) U BHIYUCAEHHYIO "B 106", T.e. o opmyie xy 1 = A -z, (Tperuii crosnber TabauIbI).

© 00Uk W= OoO

6.666667E-01
3.333333E-01
1.666667E-01
8.333334E-02
4.166667E-02
2.083333E-02
1.041667E-02
5.208333E-03
2.604167E-03
1.302083E-03

6.666667E-01
3.333334E-01
1.666697E-01
8.363286E-02
7.161875E-02
3.016042E+00
2.995313E+02
2.995209E+04
2.995208E+-06
2.995208E+08

Dddekr, HAGIIOAAEMBII B TPETHEM CTOJIONE, O0bICHSIETCS TEM, YTO CEMENCTBO BCEX PEIIeHUi HAIIEr0 Pa3HOCTHOIO
YPABHEHMSI UMEET BU/,
k
& 1
xp = 100% - Ayxzo + 5 - Asxg,
rze
4, = L 127 1 198 -2
Y7199 |99 198 |° T 199 | -99 1
Takum 06pa3oM, KpoMe yovieatoueti TeOMETPUYECKOM TPOTPECCUN CO 3HAMEHATEIEM % PEIleHne MOXKET COJIEPKATH
bviCcmpPo pacmyuwyro TEOMETPUYECKY0 mporpeccuio co 3unamenaresem 100. B mamem npumepe 3Ta ObICTPO pacTyinas
MOCJIEIOBATEIHLHOCTD MOJABJIAIACH 38 CUET CNEeyuasvhozo nodbopa navasvnoir yeaosuid (Ajxg = 6). Ilpu cuere "s

J106" OHA BO3BHUKAET U3-33 MOrPEITHOCTE MAIMHHON apudMeTrku U GbICTPO CTAHOBUTCS JOMUHUPYIOWIEH (mocMoTpuTe
HA, YETHIPE MOCJIEJAHUX CTPOKU B TADJIHULE).

OTOT NpUMEpP MOKA3BIBAET, YTO PEIIaTh PA3HOCTHBIE ypaBHEeHWs: "B j106"6e3 mpesBapuTeIrHOrO TIIATEIHHOIO UX
aHaJIM3a HEJOMYCTUMO.
1.5. Pemienne 3agaun Koimn
JJISA ypaBHeHI/Iﬁ BBICIIINX ITIOPAJIKOB

Berimre 66110 MOKa3aHo, 9TO 33ma4a Ko [1j1st pa3HOCTHOTO ypaBHEHMUsT, TOPSIIOK KOTOPOT'O BBIIIE €IUHUIIBI, MOXKET
OBITH TIPEODPA30BAHA B SKBUBAJEHTHYIO 33734y Ko 1y BEKTOPHOrO PA3HOCTHOTO YPABHEHUS MEPBOrO MOPSIIKA.
OHaKo MHOrIA 1esieco0bpa3Hee peraTh 33Ja49y B €€ UCXOJAHOM BU/IE.

Paccmorpum 3amauy Kormm mist ypaBHeHus: nopsiaka n :

Thin = Pn—1 " Thin-1 + -+ Do Tk + f&; Do 7 0;
To,---,Tp—1 33TAHBL
YMHOXKUB 06e "acTn ypapHeHus Ha z*+™ u mpocymmmposas 1o k, momydnm

“+oo

+oo

k k+n-1
E Thyn2" " =pp_1-2 E Tpan—12"T" 1+
k=0 k=0

+o0 +oo
---+p0z"2wkz’° +Z"kazk. (1.5.1)
k=0 k=0



O6osznaunm L (f) = F(z), L (zx) = X(2). Torga (1.5.1) npumer Bujg

X(z)—20— " —Tp 12"t =

=pno1-2(X(2) =20 — - —Tn22"7?) + -+ po2" - X(2) + 2" - F(2).
Pemms 310 ypaBHeHue orHOCHTENBHO X (Z), HOMydInM

1
Q) o
1—pp_1z2—...poz

X(z) =

= - F(2).
1—pp_1z2—...po2" 7P

3neck Q(z) — nomuuOM nI0padka n (ero K03HMUIMEHTET OMPEAEITIIOTC HAYAIbHBIMY yCIOBUSIMHY).

Ecmu F(z) — panmoranbaas 1pobs, To X (z) Takxke Gyaer panmoHaIbHOM 1podbo. Ecm 31a qpobb HenpaBuIbHASL, TO
BbIJIEJISIEM HEJIyI0 4acTh — nojauHoM. OCTaBIIyIOCs MPABUJIbHYIO JpO0Ob CJelyeT PasJoKUTh Ha NPOCTEHIIue, a 3aTeM
JUIS KAsKJIOW TIpOCTeifieli Apobu HalWTH COOTBETCTBYIONLYIO €if mocyenoBarTeabHocTb 1o ¢gopmyse (1.3.2). Uckomas
nocieIoBaTeILHOCTh (T) 6yaeT cyMMof HafiJeHHBIX TaKUM 006pa30M MoC/Ie[0BATeTLHOCTE.

Ecin F(z) He ABAseTcs paluoHaTLHOR ApO6BIO, TO CIeAyeT HaiiTH TOCIeI0BaTeILHOCTI

Q(2) ) 7

1—pp12—...pe2"

Zn
=L ,
0= ()

[IOCJIE YEero peleHne Haiaercs mo gopmyJie

(up) = L7 (

Tp = up + (V* fg-

3ameuanne. [Ipeaynpexgaem, 9TO peATHN30BATE MOCTIEIHII AJTOPUTM YIAAETCS IPE3BBIYANHO PeIKO!



