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Tuxoxo0 K.C. — 3006ys8ay suwjoi oceimu neputoco (baxkanaspcokoco) piens
Hayxosuii kepienux: Jumosa I'.O. - k.m.H., Ooyenm
Xepcorncokuti deparcasrutl aepapHo-eKOHOMIYHUL YHIsepcumem, M. XepcoH

JTOCJIIKEHHS CTIMKOCTI CAICTEMHM EKOHOMIYHOI IMHAMIKH

[ToHATTS CTIAKOCTI BIAHOCHUTBCS JO CHTYallii, KOJW BXiJHI CUTHAJIA CUCTEMH
JOPIBHIOIOTh HYJIO, TOOTO 30BHIIIHI BIUIMBH BiAcyTHi. [Ipum mpoMy mpaBUIBHO
nmoOyJjoBaHa CHCTEeMa TOBMHHA 3HAXOJWTHCS B CTaHI pPiBHOBaru (CHokorw) ado
MOCTYNOBO HaOmmkaTucs 10 LBOTO CTaHy. Y HECTIMKMX CHUCTeMax HaBiTh MpH
HYJIbOBUX BXIJIHUX CHUTHaJTaX BUHWKAIOTh BJACHI KOJIMBaHHS 1, SK HACHTIJOK,
HEeIMPUITyCTHUMO BeJIMKI NOMUIIKH [1, 2].

OmHuM 3 mepHmx MUTaHb, 10 BUHUKAIOTH MPU IOCHIIKEHHI 1 MPOEKTyBaHHI
JTHIMHUX CHUCTEeM YTpaBJiHHS, € THWTaHHS Tpo iX cTikkicTth. JliHiliHA cucTema
HA3UBAEThCS CTIMKOIO, SKIIO TIPW BUBEJSHHI ii 30BHIIIHIMU BIIUBAMHU 31 CTaHY
piBHOBaru (CIIOKOIO) BOHA TIOBEPTAETHCS B HHOTO IMICHSI TPUIUHEHHS 30BHIIIHIX
BILJTUBIB. SIKIIIO TiCJs TPUMMHEHHS 30BHIIIHBOTO BIUIMBY CHCTeMa He MOBEpPTAETHCSA
70 CTaHy pIBHOBard, TO BOHA € HecTiiikoro. Jyis HopMasibHOTO (DYHKIIIOHYBaHHSI
CHUCTEeMH YIpaBIiHHSA HEeOoOXigHO, MO0 BOHA Oyia CTIHKOI, TOMY IO B I1HIIIOMY
BUIAJKy B Hiif BAHUKAIOTh BEJINKI TTIOMUJIKH.

Hexalt curnan y (#) BUXOXy aBTOHOMHOIO 00’€KTa ONHCY€ThCS 3BUYANHUM
nudepeHIialbHUM PIBHSHHSAM M-TO TOPSAIKY 3 TOCTIHHUMH KoedilieHTaMu 1
CTIHKOIO TOUKOMO crokoro y =0 [3, 4, 5]

-1 d’”
dyo(r) S, C20_y 0

m
d"y,(0)
2
dt”
MPOCTOTH, 110 piBHSIHHS (1) HEe Mae KpaTHUX KOPEHiB, OTPUMAEMO PO3B’ 30K

3 IIOYaTKOBMMHU YMOBaMu =0,1,2,....m—1. IlpunyctuBumu, s

V. () =3C, exp(rt), £<0. 2)

i=1
XapakTepuCTUYHUMN MoJIiHOM piBHsIHHSA (1)
a, " +a, "+ +ar+a, =0, 3)
ne r; — KopeHi piBHsHHS (1).

B skocti cucTteMu eKOHOMIYHOI IMHAMiKM oOepeMo 3MiHy Kypcy mosapa (tadm. 1)

[6].
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Tabnuug 1 — Jlani 3Miau Kypey ponapa 3 01.12.19 mo 19.03.20

No Jlara Kypc$ | Ne Jlara Kypc$ | Ne Jlata Kype $ No Jlara Kypc $
1 01.12.2019 | 24,0356 | 29 29.12.2019 23,6862 | 57 26.01.2020 24,5212 | 85 | 23.02.2020 | 24,5000
2 02.12.2019 | 23,9723 | 30 30.12.2019 23,6862 | 58 27.01.2020 24,3301 86 | 24.02.2020 | 24,4530
3 03.12.2019 | 23,9574 | 31 31.12.2019 23,6862 | 59 28.01.2020 24,5984 | 87 | 25.02.2020 | 24,4995
4 04.12.2019 | 23,9392 | 32 01.01.2020 23,6862 | 60 29.01.2020 24,7204 | 88 | 26.02.2020 | 24,5307
5 05.12.2019 | 23,9303 | 33 02.01.2020 23,6862 | 61 30.01.2020 24,8491 89 | 27.02.2020 | 24,6490
6 06.12.2019 | 23,8770 | 34 03.01.2020 23,6862 | 62 31.01.2020 249196 | 90 | 28.02.2020 | 24,5610
7 07.12.2019 | 23,8770 | 35 04.01.2020 23,6862 | 63 01.02.2020 249196 | 91 | 29.02.2020 | 24,5610
8 08.12.2019 | 23,8770 | 36 05.01.2020 23,6862 | 64 02.02.2020 249196 | 92 | 01.03.2020 | 24,5610
9 09.12.2019 | 23,7248 | 37 06.01.2020 23,6862 | 65 03.02.2020 25,0294 | 93 | 02.03.2020 | 24,5900
10 10.12.2019 | 23,6885 | 38 07.01.2020 23,6862 | 66 04.02.2020 25,0836 | 94 | 03.03.2020 | 24,8180
11 11.12.2019 | 23,6892 | 39 08.01.2020 23,6785 | 67 05.02.2020 24,8523 | 95 | 04.03.2020 | 24,9386
12 12.12.2019 | 23,6035 | 40 09.01.2020 23,8345 | 68 06.02.2020 24,7959 | 96 | 05.03.2020 | 24,8908
13 13.12.2019 | 23,5633 | 41 10.01.2020 24,1190 | 69 07.02.2020 24,5794 | 97 | 06.03.2020 | 24,7413
14 14.12.2019 | 23,5633 | 42 11.01.2020 23,9677 | 70 08.02.2020 24,5794 | 98 | 07.03.2020 | 24,7413
15 15.12.2019 | 23,5633 | 43 12.01.2020 23,9677 | 71 09.02.2020 24,5794 | 99 | 08.03.2020 | 24,7413
16 16.12.2019 | 23,4980 | 44 13.01.2020 23,9677 | 72 10.02.2020 24,5370 | 100 | 09.03.2020 | 24,7413
17 17.12.2019 | 23,4904 | 45 14.01.2020 23,9275 | 73 11.02.2020 24,5188 | 101 | 10.03.2020 | 24,9215
18 18.12.2019 | 23,4691 | 46 15.01.2020 24,0257 | 74 12.02.2020 24,4236 | 102 | 11.03.2020 | 25,3135
19 19.12.2019 | 23,4131 | 47 16.01.2020 239821 | 75 13.02.2020 24,4966 | 103 | 12.03.2020 | 25,6240

20 20.12.2019 | 23,3741 | 48 17.01.2020 24,0923 | 76 14.02.2020 24,4795 | 104 | 13.03.2020 | 25,8580

21 21.12.2019 | 23,3253 | 49 18.01.2020 24,0923 | 77 15.02.2020 24,4795 | 105 | 14.03.2020 | 25,8580

22 22.12.2019 | 23,3253 | 50 19.01.2020 24,0923 | 78 16.02.2020 24,4795 | 106 | 15.03.2020 | 25,8580

23 23.12.2019 | 23,2912 | 51 20.01.2020 24,2527 | 79 17.02.2020 24,4470 | 107 | 16.03.2020 | 26,0890

24 24.12.2019 | 23,2758 | 52 21.01.2020 24,3257 | 80 18.02.2020 24,4456 | 108 | 17.03.2020 | 26,5249

25 25.12.2019 | 23,2758 | 53 22.01.2020 24,2586 | 81 19.02.2020 24,4431 | 109 | 18.03.2020 | 27,0566

26 26.12.2019 | 23,2552 | 54 23.01.2020 243310 | 82 20.02.2020 24,5106 | 110 | 19.03.2020 | 27,2685

27 27.12.2019 | 23,2929 | 55 24.01.2020 24,5212 | 83 21.02.2020 24 4777

28 28.12.2019 | 23,6862 | 56 25.01.2020 24,5212 | 84 22.02.2020 24,4777

Jnsa anamizy CTIHKOCTI AMHAMIYHOI CHCTeMH 3acTOCyeMO iH(opMaiiiHy
TEXHOJIOTII0 ieHTr(DiKallil 1 MPOrHO3YBaHHS CTaHy AMHaMI4HOI cuctemu [3, 7]. Bona
BKJIFOYa€ B cebe KOMIT IOTepHY nporpamy «Streamlining-coefficients-sustainability,
IO HamWcaHa 3 BUKOPHUCTAaHHSM MOBM mporpamyBaHHs Python [8], sika mo3Bosisie
noOyayBaTu rpadik BXigHuX AaHux (puc. 1), chopMyBaTH po3paxyHKOBY MaTPHULIO,
BHU3HAUUTHU TOJOBHI MIHOpPM MaTpulli, il BIAacHI 3HA4YeHHS, Koe(illieHTH Ta KOpeHi
XapaKTePUCTUYHOTO PiBHIHHSL.
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Puc. 1 —I'padik BXiTHUX IaHUX, TOOYIOBAaHHUH 3a IOITOMOTOI0 KOMIT IOTePHOL
nporpamu «Streamlining-coefficients-sustainability»
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Bynyemo rankeneBy Marpuirro. sl boro B KOMIT FOTEPHiH Iporpami 3a1aeMo
novaTtkoBe 3HaueHHs (Index of first item — 1) Ta po3mip marpuni (Matrix size — 55).
Llst Mmatpuns Oyne oxorutroBaTy Bel Biomi naHi. HatuckaeMo kHONKY «Start», Takum

YUHOM KOMIT'IOTEpHA MporpamMa 3aiyckae po3paxyHokK napametpiB (puc. 2-3).
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09531822515, 0.03836302860506844]

.9375222421803655, 1.927T7631680691358,
0.9467770023182965, 0.8093159834760585,
0.597172251027066, 0.58517614412938117,
0.46375137323734858,
0.36210286712296036,
0.2754141630642872,
0.20868359612980159,

, 0.08937087190025780¢,

505, -0.12710366176583343,

35, -0.22804480154433643,
-0.3419010463088594,

Start|

Puc. 2 — PesynbraTtu moOy0BU MaTpuili, po3paxyHKy MiHOPIB Ta BIAaCHUX 3HaY€Hb

#

|55

.8945645791726683,
.5654133444726585,
.418666756129874%,
.35119302075968994,

0.61065048095365849,

0.48717616925101687,
0.373560130015€168,

0.32945023178894852,
.2557046740072743, 0.23944885770505448,
.18576781213663383, 0.1676324968959382755
.027651482258698845, -0.10938085780557

Equation coeffs are:

[1, ©0.25383545055043627, 0.0857425885024
Result is:
[(-0.126917T72527521814+0.3731875654772594
(-0.12691772527521814-0.3731875654772545

Puc. 3 — Pesynbratu po3paxyHky Koedi

Index of first item

Matrix size

Results

—-0.19814427448083774, -0.21337335424432835, -0.22804480154433643,
-0.237617573757289%, -0.313713734234078, -0.3415010463088594,
—-0.36313160807188314, -0.3660515067666621, -0.3796530263452186¢6,
—-0.422811587936911025, -0.455724974480584007, —-0.5591218425231673,
—-0.57643530454059597, —-0.555458315%008022%, -0.6164590013032886,
—0.7455981412773764, —-0.890338618245945685, -0.5421683645093264,
—-1.001697859353300582, -1.4284493623701051, -1.75%2659802462558,
—1.9653041560582523, —-3.3655797150382885]

Start

0.597172251027066, 0.5851761441298117,
0.4637513732373458,

0.3621028671229603¢6,
0.2794141630642872,
0.20868359612980159,

, 0.0937067190025780¢€,

505, -0.1271036€176583343,

7074]

543),
4331

I[IEHTIB Ta KOPEHIB XapaKTePUCTUIHOTO

PIBHSIHHS
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JIist OIIHKYM CTIWKOCTI CTalliOHAPHOI JIHIWHOT cHUCTeMH JIHIWHUX PiBHSIHB, IO
OTUCYEThCS 3BUYAMHUMU NU(EpeHIlialbHUMU PiBHIHHIMHU, HEOOXIAHO 1 JOCTATHBO,
100 Bci KOpPEeHi BIAMOBITHOTO XapaKTEPUCTUYHOTO PIBHSIHHS Mau HeraTWBHI AiHCHI
YaCTUHH, TOJI CUCTeMa YIIPaBJIiHHS aCUMIITOTUYHO CTiliKa.

JocnipkyBaHa cucTteMa SBISIETCS CTIMKOIO, TOMY IO JIHCHI YaCTMHU KOPEHiB
XapaKTepUCTUYHOTO  PIBHAHHSA  HeraTtuBHi. IHdopmamiiiHa TexHoONOris, 110
BUKOPHUCTOBYBaJIaCh JJIsl MOOYJIOBU MATPHIll 1 PO3pPaxyHKY Jli€ IIBUJKO HA BIIMIHY
BiJl CTAaHJAPTHUX MaTeMaTUYHUX JTOJATKIB.
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