
 
qanqarebis jaWvi (pendula chain) 

 
 Semdeg magaliTad ganvixiloT qanqarebis jaWvi, romelic suraTzea 

warmodgenili. garda imisa, rom 
yovel qanqaraze moqmedebs simZimis 
Zala (rogorc es pirvel leqciaSi 
iyo ganxiluli), qanqarebi 
erTmaneTTan zambarebis grexviTi 
ZaliTac urTierTqmedeben. 
gamartivebul modelSi Cven 
CavTvliT, rom zambarebis grexviTi 
deformacia mcirea da hukis 
kanoniT SegviZlia visargebloT. 
ese igi Zala romelic magaliTad 
mesame qanqaraze moqmedebs meoTxe 
qanqaris mxridan proporciulia 
maTi fardobiTi gadaxris kuTxis, 

ese igi ( )34 αα −k , sadac k hukis 

konstantaa. axla Tuki kidev meore qanqaris mxridan moqmed Zalasac 
gaviTvaliswinebT, maSin sruli Zala, romelic mesame qanqaraze moqmedebs, ase 

Caiwereba: ( ) ( 3234 )αααα −+− kk . amgvarad zogadad n-uri qanqaris moZraobis 

gantoleba ase Caiwereba (ixile agreTve wina leqcia): 
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axla Tuki gavSliT ( )nαsin  mwkrivad da davitovebT gantolebaSi mxolod 

pirvel wevrs, miviRebT wrfiv miaxloebas: 

( ) ( ) nnnnn
n glkk

dt
d

l ααααα
α

−−+−= −+ 112

2
2                                           (3) 

rogorc wina SemTxvevaSi viyenebT Casmas Semdegi saxiT: 
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(sadac ϕ  mudmivaa) da CavsvaT (3) gantolebaSi. axla Tu gaviTvaliswinebT, 
rom 
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da wrfivi dispersia Caiwereba Semdegi saxiT: 

)/()cos1)(/(2 22 lgplk +−=ω  
romelsac ukve aqvs “bunebrivi RreCo” (Natural Band Gap) speqtrSi, anu ar 

arsebobs aRgznebis sixSire  intervalSi. Cven qvemoT mogvyavs 
Sesabamisi mrudebi sixSiris talRis ricxvze damokidebulebisa.  
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Cveni mizania modelireba eqsperimentebisa, romlebic naCvenebi iqneba 
qanqarebis jaWvisTvis, kerZod, CavatarebT eqsperimentebs qanqarebis jaWvis 
erTi bolodan aRgznebebisTvis, roca aRgznebis sixSire iqneba RreWoSi anda 
speqtrSi da davakvirdebiT energiis gamtareblobis sxvadasxva reJimebs 
mcire da didi aRgznebis amplitudebis dros.  

sammagi stabiluroba ( Tristability)

 






arawrfivi bistabiluroba da histerezisi

speqtrSi aRgznebisas

 
davaleba 

 
CaatareT ricxviTi eqsperimentebi qanqarebis jaWvze MATLAB-is failebis  
fputest.m da fputest1.m gadakeTebiT qanqarebisTvis.  
 





