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4. hiperboluri gantolebebi 
 

4.1. talRis gantoleba. koSis amocana 
 

talRis gantoleba n sivrciTi damoukidebeli cvladis SemTxvevaSi ewodeba 
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gantolebas, sadac i-s mimarT ajamva 1-dan n-mde xdeba. 

(4.1.1) gantolebis kerZo SemTxvevebs warmoadgenen simis rxevis (ix. $1.1) da mem-

branis rxevis (ix. $1.2) gantolebebi. amaSi advilad davrwmundebiT, Tu movaxdenT 
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gardaqmnas. marTlac, (4.1.2)-is gamo 
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da, magaliTad, roca n  1 , x x: 1 , (4.1.1)-dan, (4.1.3)-is gaTvaliswinebiT, miviRebT 

simis rxevis 
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gantolebas. (4.1.4) gantolebis maxasiaTebel gantolebas 
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saxe aqvs. saidanac 

dx adt   

da amdenad 

x at c   , c  const , 

wrfeebi warmoadgenen (4.1.4) gantolebis maxasiaTebel wirebs. 

SemoviRoT axali 

  x at ,   x at                     (4.1.5) 
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cvladebi. maSin an $2.6-is analogiurad, an (4.1.5)-is gardaqmniT davadgenT, rom 

(4.1.3) gantolebis zogad amonaxsns 

u x t x at x at( , ) ( ) ( )    1 2
                  (4.1.6) 

saxe aqvs, sadac    C R2 1 ,   12, , nebismieri funqciebia. (4.1.6)-s dalamberis 

formula ewodeba. 

4.1.1. koSis amocana usasrulo simisTvis. vipovoT (4.1.4) gantolebis amonaxsni 
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koSis pirobebs. 

CavsvaT (4.1.6) gamosaxuleba (4.1.7)-Si, miviRebT, rom 

  1 2 0( ) ( ) ( )x x x  ,                 (4.1.8) 

  a x a x x  1 2 1' ( ) '( ) ( ) .              (4.1.9) 

(4.1.9)-is integrebiT gveqneba 
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sadac C nabismieri mudmivia. Tu amovxsniT (4.1.8), (4.1.10) sistemas, cxadia, 
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Tu (4.1.11)-s CavsvamT (4.1.6)-Si, miviRebT, rom 
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saidanac, gamartivebis Semdeg 
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cxadia, (4.1.12) akmayofilebs (4.1.4) gantolebas   areSi da (4.1.7) sawyis pi-

robebs. agebis xerxidan gamomdinare, (4.1.12) amonaxsni erTaderTia. davamtkicoT 

amonaxsnis mdgradoba drois nebismieri winaswar dasaxelebuli 0 0 t t  monakve-
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sadac  0

1( ) ( )x  da  1

1( ) ( )x  axali sawyisi monacemebia, (4.1.12)-is gaTvaliswinebiT, Se-

sabamis amonaxsnTa Semdegi sxvaoba 
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amrigad, sawyisi monacemebis sakmarisad mcire cvlileba iwvevs koSis amocanis amo-

naxsnis ragind mcire cvlilebas, rac swored amonaxsnis mdgradobas niSnavs. ase, 

rom ganxiluli amocana koreqtulia. 

gaverkveT amocanis fizikur SinaarsSi. jer davuSvaT, rom 
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am SemTxvevaSi (4.1.12) miiRebs 

 u x t x at x at( , ) ( ) ( )   
1
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saxes. 
1

2
0 ( )x at  warmoadgens mudmivi formis mqone SeSfoTebas, romelic a siC-

qariT moZraobs x RerZis dadebiTi mimarTulebiT. es naTeli gaxdeba, Tu damkvir-

vebeli sawyis 0t  momentSi x  wertilidan gamova da a siCqariT gadaadgil-

deba x RerZis dadebiTi mimarTulebiT, e. i., t momentSi misi abscisa atx  , 

rac igivea, atx  . aseTi damkvirveblisTvis simis )(
2

1
0 atx   gadaxra darCeba 

mudmivad, radgan es gadaxra )(
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1
0  -s toli iqneba drois nebismier t momentSi. 
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naaRmdego mimarTulebiT gavrceldeba. am SeSfoTebebs talRebi ewodebaT. pirvels 

_ pirdapiri, xolo meores uku (Sebrunebuli) talRa ewodeba. Tavidan xdeba 

talRebis erTmaneTze zeddeba, Semdeg isini erTmaneTs ufro da ufro Sordebian. 

simis yovel nawilSi orive talRis gavlis Semdeg (sawyisi SeSfoTebis aris miRma 

ki mxolod erTi talRis gavlis Semdeg) mosvenebuli mdgomareoba isadgurebs. 

SeSfoTebuli simi sqematuradaa gamosaxuli nax. 4.1.1-ze. 

vTqvaT, axla  0 0( )x  , xolo 1( )x -s (4.1.14) saxe aqvs. am SemTxvevaSi amboben, 

rom sims aqvs mxolod sawyisi impulsi da ar aqvs sawyisi SeSfoTeba. Tu 1( )x  

funqciis pirvelyofils aRvniSnavT 1( )x -iT, maSin (ix. nax. 4.1.2) 
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   (4.1.15) 

xolo (4.1.12) formula miiRebs 

 u x t
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x at x at( , ) ( ) ( )   
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1 1     (4.1.16) 

saxes. am SemTxvevaSic simSi vrceldeba ori talRa: erTi _ pirdapiri da meore _ 

uku (Sebrunebuli) talRa. iq, sadac orive talRam gaiara, simi mosvenebul mdgo-

mareobaSi mova, magram, sazogadod, sawyis mdgomareobas ar daubrundeba, radgan 
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drois sakmarisad didi mniSvnelobebisTvis x at k   da 1( )x at  funqcia mud-

mivis, xolo x at k    da )(1 atx   nulis toli iqneba (ix. nax. 4.1.2). marT-

lac, roca 
a

k
t  , Tu kk 1  da ganvixilavT atkx  1  wertils, misi (4.1.16)-Si 

Casmisa da (4.1.15)-is gaTvaliswinebis Semdeg miviRebT: 
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