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Cuas wredSi Zabvis cvlilebis dinamikis Tvisebrivi  
da raodenobrivi analizi 

Tea xuciSvili, olRa xuciSvili, valida sesaZe 
saqarTvelos teqnikuri universiteti 

reziume 

naSromSi ganxilulia Cuas wredSi kondensatorze modebuli Zabvis cvlilebis dinamika. 

dadginda, rom Cuas wredSi Zabvis cvlilebis procesis dinamika axloa kvaziperiodulTan, igi 
xasiaTdeba persistentobis sakmaod maRali xarisxiT. naCvenebia, rom masStaburi invariantobisa 
da arawrfivi struqturis raodenobrivi da Tvisebrivi TvalsazrisiT Cuas wredSi Zabvis 

cvlilebis dinamika ganekuTvneba dabalganzomilebiani determinirebuli qaosis tipis 
procesebs.  

sakvanZo sutyvebi: Cuas wredi, determinirebuli qaosi, dinamika.   

1. Sesavali 

bunebrivi procesebis dinamikis aRweris sakiTxebi yovelTvis iyo mkvlevarebis yuradRe-
bis centrSi. amave dros cnobilia, rom bunebis atmosferul, seismur, biologiur, socialur, 

teqnikur da a. S. sistemebSi mimdinare procesebis swori aRwera, maTi Tvisobrivi da gansa-
kuTrebiT raodenobrivi analizi Zneli da zogjer SeuZlebelicaa. es siZnele ganpirobebulia 
bunebrivi sistemebis struqturuli da maTSi mimdinare procesebis dinamikuri TaviseburebebiT.  

2. ZiriTadi nawili 

maRalganzomilebiani dinamikuri sistemis masStaburi invariantobis sakiTxi Seswavlil 
iqna teqnikuri sistemis magaliTze. kerZod, Cuas wredSi kondensatorze modebuli Zabvis 
cvlilebis dinamika. Catarebulma kvlevam gamoavlina Seswavlili rTuli sistemebis qcevis 

mniSvnelovani dinamikuri Taviseburebebi. raodenobrivad iqna naCvenebi Cuas wredSi Zabvis 
cvlilebis dabalganzomilebiani xasiaTi.  

Cuas wredi, rogorc rTuli dinamikuri sistemis modeli, daaxloebiT 20 wlis winaT 

SemogvTavaza eleqtronuli wredebis specialistma l. Cuam. igi warmoadgens martiv 
eleqtronul wreds erTi arawrfivi elementiT. am wreds aqvs sxvadasxva tipis dinamiuri 
qcevis, maT Soris, dabalganzomilebiani qaosuri procesis (rxevebis) generirebis unari. Cuas 

eleqtronuli wredis sqema mocemulia 1-el naxazze [1, 2, 3]. 
 

 
nax. 1 Cuas eleqtronuli wredis sqema                nax. 2 Cuas diodis voltamperuli 

                                                     maxasiaTebeli 
es wredi Seicavs arawrfiv rezistors _ Cuas diods, romlis voltamperuli 

maxasiaTebeli gamosaxulia nax. 2. formulebi, romlebic marTaven wredis dinamikas SeiZleba 
Caiweros Semdegi saxiT: 
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aq iv  aris Zabva iC  kondensatorze modebuli, Li  aris induqtorSi gamavali deni. Cuas 

diodSi gamavali deni mocemulia formuliT:  
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sadac pB , 0m  da 1m  arian Sesabamisad wyvetis wertilebi da wrfivi daxrebi, 

romlebic naCvenebia nax. 2. 
Cuas wredis realizacia praqtikuli TvalsazrisiT arcTu ise rTulia, Tumca Sesabamisi 

xarisxis monacemTa masivis uzrunvelyofa garkveul siZneleebTan aris dakavSirebuli. sakiTxs 
arTulebs is, rom parametrebis yvela mniSvnelobisaTvis am procesis dinamikuri Tvisebebi jer 
srulad ar aris Seswavlili. maRalganzomilebianobis sakiTxis garkveva monacemebis xarisxis 

mimarT moTxovnas mkveTrad zrdis, amitom Cven gadavwyviteT arsebuli maRalxarisxiani 
masivebis gamoyeneba. 

amdenad Cven gamoviyeneT Cuas wredis standartuli realizaciis monacemTa masivebi, 

romelic misawvdomia internetSi misamarTze: www.cpdee.ufmg.br/~MACSIN/services/data/data.htm. 
Cven CavatareT Cuas sqemiT generirebuli droiTi seriebis kvleva arawrfivi dinamikis Tana-
medrove meTodebis gamoyenebiT. Cveni miznebidan gamomdinare monacemTa masivebidan SevarCieT da 

gamoviyeneT droiTi seria, romelic yvelaze naklebad xmauriani iyo. avtorebis mier Cuas 
wredis aparaturuli uzrunvelyofis Sedegad miRebulia ramdenime seria. Cven gamoviyeneT 
DSVC1. DAT seria, romelic miiReba wredSi kondensatorze modebuli Zabvis cvlilebis ga-

zomvis Sedegad. igi Seicavs 5000 monacems da Cuas wredis aparaturuli realizaciis Sedegad 
aris aTvlili [4, 5].  

realuri masivisaTvis gamovTvaleT sxvadasxva wrfivi da arawrfivi maxasiaTeblebi, 

magaliTad simZlavris speqtri, harstis eqsponenta, liapunovis eqsponenta, mcdari uaxloesi 
mezoblebis analizi, korelaciuri ganzomileba, avageT rekurentuli diagramebi da CavatareT 
rekurentuli raodenobrivi analizi (RQA).  
  Cuas wredSi kondensatorze modebuli Zabvis cvlilebis droiTi seriis fazuri 
portreti warmodgenilia nax. 3 

 

 
 
 

 
 
 

 
 
 

 
 
 

                     
                     a)                                       b) 

nax. 3 a) Zabvis cvlilebis droiTi seriis organzomilebiani fazuri portreti 

b) lorencis atraqtoris organzomilebiani fazuri portreti 
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Cuas wredSi Zabvis clileba Tvisebrivi TvalsazrisiT dabalganzomilebian process 
mogvagonebs, razedac miuTiTebs misi msgavseba lorencis atraqtorTan.  

Cuas wredSi kondensatorze modebuli Zabvis cvlilebis droiTi seriis rekurentuli 
diagrama warmodgenilia nax. 4 

 
nax. 4 droiTi seriis rekurentuli diagrama 

 

igive DSVC1.DAT droiT seriaze CavatareT agreTve rekurentul-raodenobrivi analizi.  
mcdari uaxloesi mezoblebis analizis da korelaciuri ganzomilebis Sesabamisi mrudebi 

mocemulia nax. 5 da 6. 

 
nax.5  Cuas wredSi kondensatorze modebuli Zabvis cvlilebis monacemTa masivis  

FNN raodenobis cvlileba CaSenebis ganzomilebis mixedviT 
 

 
nax. 6 Zabvis cvlilebis monacemT amasivis korelaciuri ganzomilebis cvlileba  

CaSenebis sivrcis ganzomilebis mixedviT  

 
Cven mier Catarebuli dinamikuri analizis Sedegebi warmodgenilia qvemoT cxrilSi. 
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cxrili. Cuas wredSi kondensatorze modebuli Zabvis cvlilebis monacemTa  
masivis dinamikuri maxasiaTeblebi 

harstis eqsponenta 003.072.0 ±  

liapunovis eqsponenta maxλ  031.0406.0 ±  

korelaciuri ganzomileba d2 733.092.1 ±  

rekurentobis procenti (%REC) 0.037 

determinizmis procenti (%DET) 48.028 

laminarobis procenti (%LAM) 0.05 

 
3. daskvna 

rogorc zemoT moyvanili Sedegebi mowmobs, ganxilul pirobebSi Cuas wredSi Zabvis 

cvlilebis dinamika maRalganzomilebiani ar aris. igi kvaziperiodulTan axloa da xasiaTdeba 
persistentobis sakmaod maRali xarisxiT - arsebuli trendis mdgradobiT. es procesi 
gamovlenili raodenobrivi dinamikuri TaviseburebebiT dabalganzomilebiani determinirebuli 

qaosis tipis procesebTanaa axlo (d2=1.9<5, maxλ >0). amaves adasturebs misi tipiur dabalgan-
zomilebian determinirebuli sistemasTan (lorencis sistemasTan) Tvisebrivi msgavsebac. 
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PECULIAR AND QUANTITATIVE ANALYSIS OF THE VOLTAGE CHANGE  
DYNAMICS IN CHUA’S CIRCUIT 

Khutsishvili Tea, Khutsishvili Olga, Sesadze Valida 
Georgian Technical University 

Summary 
The voltage change dynamics touched to the condenser in Chua’s circuit is discussed in the 

article. It is established that the change process dynamics of voltage in Chua’s circuit is close to quasi-
periodic, it is characterised by the high degree of persistence. It is shown that from the quantitative and 
peculiar point of view in the scale invariance and non-linear structure in Chua’s circuit the voltage 
change dynamics belongs to the low-dimensional determined processes of chaos type. 

 
 

КАЧЕСТВЕННЫЙ И КОЛИЧЕСТВЕННЫЙ АНАЛИЗ ДИНАМИКИ  ИЗМЕНЕНИЯ  
НАПРЯЖЕНИЯ В ЦЕПИ ЧУА 

Хуцишвили Т., Хуцишвили О., Сесадзе В. 
Грузинский Tехнический Университет 

Резюме 
Pассмотрена динамика изменения, приложенного на конденсаторе, напряжения в цепи 

Чуа. Установлено, что динамика процесса изменения напряжения в цепи Чуа близка к 
квазипериодическому, она характерезуется достаточно высоким качеством персистентности. 
Показано, что в цепи Чуа динамика изменения напряжения, с количественной и 
качественной точки зрения масштабной инвариантности и нелинейной структуры, 
принадлежит к процессам тира низкоразмерного детерминированного хаоса. 


