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MATEMATHUYHA MOJEJIb ITPOLECIB I3 3MIHHOIO ®A3010

Y po6oTi 1aHO PO3BUTOK IMPOLIECIB 13 3MIHUM ME€P10I0M (LIMKJIOM) Yepe3 MPOLECH 13 3MIHHOIO
¢azor0, sika NOPOJPKYE 3MiHY Nepiofy (HUKIIYHOCTI). PO3risHyTO npuKiIaau BIUIUBY 3MiHHOT
¢a3u Ha nepioANYHY (PyHKIIO.

Kiro4oBi ciioBa: MaTemMaTuyHa MOJIelb, IPOLIEC, 3MiHHA (a3a.

Mykola Hvostivskyy
MATHEMATICAL MODEL OF PROCESSES WITH VARIABLE PHASE

In this paper the development processes of variable period (cycle) processes through variable
phase shift generating period (cycling). Examples impact on variable phase periodic function.
Key words: mathematical model, process, variable phase.

PeanbHa jxvBa uM He KMBa CHCTEMa 3 IIUKIIIYHUM (TIEPIOAMYHUM) IPUHITUTIOM POOOTH,
sKa TeHepye OyJib-sKi BUX1/IHI IPOLIeCH f(t) , B BIIPOJIOBK 4acy CIOCTEPEKEHHS 3MIHIOE CBii

CTaH 3 anpiopHO HEBIJOMUM 3HAYECHHSM TPUBAIOCTI UKy (mepioay) T. Taki 3minu y poOoTi
CHCTEMH € a/ICKBaTHUMH 1 TIOSICHIOIOTHCSI HASBHICTIO Y i CTPYKTYpi CKJIQJIOBHX OJUHUIb 13
NaTOJIOTIYHUMHU O3HAKaMHU (DyHKITIOHYBaHHSI.

B wmaremaTuiii Ta TeXHIimi s OMKMCY TaKHMX CHCTEM B OLIBIIOCTI BHUMNAIKIB
BUKOPHCTOBYIOTH (DYHKIIIIO 13 3MiHUM IEPioJIOM Y BUIIISAiBHpa3y [1-4]:

§U)=£+T(), teR (1)

ne T (t) — nudepenIiiiioBana GpyHKIIisS 3MIHHOTO Mepioy,
Ta MUKJIIYHY YUCIIOBY (YHKIIIIO y BUIIISAI BHpasy [5,6]:

E(t)=&(t+T(t,n)), teW,neN 2)

e T (t, n) — (yHKIS pUTMY JUTsI N-TTAKITIB.

[lomanua mopeneit y Burisaal BupasiB (1-2) cTBepaXKyrOTh Te, IO HEPIOA SK SIPO
HUKJIYHOCTI (TIep10IUYHOCTI) IPOLECY §(t) € HEe3aJIE’KHO MOPOHKEHOI0 3MIHHOIO OJMHHUIIEIO.
PeanbHi mporiecu §(t), SAKI TEHepye IMKIiYHAa CHCTeMa MICTATh Yy SIpl IUKIIYHOCTI
(mepiogAMYHOCTI) JAWHAMIYHY CKJIAJOBY |/ 3MiHM CcTajmoi mepiogudHocTi T, sKa
CYNPOBOIKYETHCS 3a paxyHOK ()a30BHX 3CYBIB ¢ MPOIECY §(t):

(w — yurniuna cucmema) — (p = var) — (T = var) (3)

B waci 3miHa ¢yHKii 3MiHHOrO TmEepiomy T(t) abo 1uKIiyHOT (PyHKITT T(t,n)
MOPOJPKYETHCS 3MIHOIO (Da30BUX MOKA3HHUKIB CUCTEMH y BUIIIAI (a30BOi PyHKIIIT (p(t):

Et)=&E(t+n-T + (1)), teR (4)

ne N — Homep mepioxny (wukiny) pynkuii £(t);
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go(t) — ¢yHKIIis 3MIHHOT (a3u.
Bwupa3 (4) imrocTpaTUBHO MOJIAHO Y BUTJISI pHC. 1.

T = const
te'R
noLN olt)

t+nT f+nT+¢'-'(f)

HacmynHul yukn (nepiod)

Puc. 1. ITpouec popmyBanns aprymMenty nporecy (pynkuii) &(e) i3 3minnow0 dasoro

3 Bupa3sy (4) BUILIUBAE, 110 (a30Bi MOKA3HUKU QYHKIIT qo(t) 3aJIeKaTh BiJl MOKa3HUKIB
BUNIAIKOBOT (PyHKIIIT l//(t) cTanoro mepioxy T BIPOAOBXK yChbOTO IHTEPBATY CIIOCTEPEKEHHS
y BUIJIAJII BUPA3iB:

o(t)=g-y(t)abo pt)=p+y(t), teR ©)
ze @ — daza nporecy (dhynkmii) & (t) , @ =const .

I3 ypaxyBaHHS MyJIbTHILTIKATUBHOTO Ta aUTUBHOTO XapaKTepy BIUIMBY BUMAJKOBOI
byHKIIT l//(t) Ha (a30BUH TIOKA3HUK ¢ MPOLECY éf(t) Bupa3 (4) HaOyie BUTIISTY:

Et)=&t+n-T+p+yp(t), teR (6)
abo

Et)=¢t+n-T+o-p(t), teR (7)
e 1//(t) — BUINAaJKoOBa (YHKIA, KA BHOCUTH y TMEPiOJ BUMAIAKOBICTh 32 PaXyHOK 3MiHU

¢da3u ¢ B MOYATKOBHI MOMEHT Yacy.
Ha puc. 2 300paxeHO mNpuKIagy BIUIUBY 3MiHM (QYHKIIT 3MiHHOI (asu go(t) Ha
nepionvHy (QPyHKIIIO0 CHHYCOI/IH.
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BxiaHni curian GMiHa dazm PesynbTar ennuey
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Puc. 2. Pesynbratu BIuMBY 3MiHH (pa3u HA MEpIOJUUHY (YHKIIIO CUHYCOIAH

Otxe, mpoliec HOBOTO Kiacy 13 3MiHHO ¢a3orw (4,6,7) mae 3Mory po3poOUTH HOBI
epeKTUBHI METOJAM IIO0AO0 aHamizy (a30oBOi CTPYKTYpHd MPOLECIB Pi3HOI MNpUpPOAU
JOCTIPKEHHS.
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