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4.3. meore rigis kerZowarmoebuliani  

diferencialuri gantolebebi 

ganvixiloT meore rigis ramdenime tipuri gantoleba. 
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gantoleba, sadac a koeficienti fizikuri mosazrebebiT dgindeba, aRwers simis 

),( txu  ganiv rxevebs da mas simis rxevis gantoleba ewodeba. 
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gantolebas ewodeba laplasis*) gantoleba, gantolebis marcxena mxareSi mdgar opera-

tors ki _ laplasis operatori. 
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gantolebas, sadac a koeficienti fizikuri mosazrebebidan dgindeba, xolo ),( txu  

temperaturas aRniSnavs, siTbogamtarobis gantoleba ewodeba. 
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gantolebas, sadac   plankis**) mudmivia, m _ kvanturi nawilakis masa,  21 , xxV  _ 

gare Zalovani velis, romelSic es nawilaki moZraobs, potenciali, xolo  txx ,, 21  

am nawilakis talRuri funqcia, Sredingeris***) gantoleba ewodeba. 

(4.3.1) gantolebisTvis davsvaT Semdegi 

sawyis-sasazRvro amocana 4.3.1. vTqvaT, vixilavT l sigrZis simis (e. i. lx 0 ) 

ganiv rxevebs, roca sawyis 0t  momentSi viciT misi sawyisi forma da sawyisi 

siCqare: 
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xolo boloebi Camagrebulia: 

0),0( tu , 0),( tlu , 0t .                    (4.3.3) 

veZebT (4.3.1) gantolebis 
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amonaxsns, romelic akmayofilebs (4.3.2) sawyis pirobebs da (4.3.3) sasazRvro 

pirobebs. 

amocanas vxsniT furies meTodiT, romelsac agreTve cvladTa gancalebis meTods 

uwodeben. vTqvaT, 
consta . 

amonaxsni veZeboT 

)()(),( tTxXtxu                            (4.3.4) 

                                                 
*) p. s. laplasi (1749 _ 1827) _ frangi astronomi, maTematikosi da fizikosi. 
**) m. k. e. l. planki (1858 _ 1947) _ germaneli fizikos-Teoretikosi. 
***) e. Sredingeri (1887 _ 1961) _ avstrieli fizikosi. 
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namravlis saxiT, sadac )(xX  da )(tT  funqciebi ise unda SevarCioT, rom (4.3.4) 

formuliT mocemulma ),( txu -m daakmayofilos (4.3.1) gantoleba da (4.3.2), (4.3.3) 

pirobebi. 

Tu (4.3.4)-s CavsvamT (4.3.1)-Si, miviRebT 

0)()(")(")( 2  tTxXatTxX , 

e. i. 
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saidanac gveqneba Semdegi ori meore rigis Cveulebrivi diferencialuri gantoleba 

mudmivi koeficientebiT: 

0)()(" 2  xXxX  ,                          (4.3.5) 

0)()(" 22  tTatT  .                          (4.3.6) 

rogorc es $3.4-Si vnaxeT, (4.3.5) gantolebis zogad amonaxsns aqvs 

xBxAxX  sincos)(  , const, BA ,                 (4.3.7) 

saxe. 

A da B mudmivebis saTanadod SerCeviT SevecadoT (4.3.3) sasazRvro pirobebis 

dakmayofilebas. imisTvis, rom 

0)()0(),0(  tTXtu , 0)()(),(  tTlXtlu  

tolobebi Sesruldes, saWiroa 

0)0( X , 0)( lX .                         (4.3.8) 

maTgan pirveli, (4.3.7)-is gaTvaliswinebiT, gvaZlevs, rom 

00sin0cos)0(  ABAX , 

e. i. 

xBxX sin)(  , 

Tu am ukanasknels gamovTvliT, roca lx  -s da CavsvavT (4.3.8)-is meoreSi, miviRebT  

0sin)(  lBlX  .                         (4.3.9) 

(4.3.9), aranulovani B-sTvis, Sesruldeba maSin da mxolod maSin, roca 

 nl  , ,2,1,0 n , 

e. i. roca 

l
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  .                              (4.3.10) 

sakmarisia davkmayofildeT ,2,1n , mniSvnelobebiT. ase rom, Cven vipoveT (4.3.5) 

gantolebis amonaxsnTa usasrulo raodenoba: 
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sin)(  , constnK , ,2,1n ,            (4.3.11) 

romelic akmayofilebs 

0)0( nX , 0)( lX n , 

 

pirobebs*). 

                                                 
*)(4.3.8) pirobebs ver davakmayofilebdiT, Tu 2 -is nacvlad 2 -s aviRebdiT. mar-

Tlac, Tu 0 , maSin (4.3.5) gantolebis zogad amonaxsns eqneboda 
xx BeAexX  )(  

saxe (ix. $3.4). Tu mas (4.3.8) pirobebSi CavsvamT, miviRebT algebrul gantolebaTa 

0 BA  

0  BeAe ll   



umaRlesi maTematika 2  22.12.2020 

 

leqcia 15 3 

CavsvaT  -s (4.3.10) mniSvneloba (4.3.6)-Si: 
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(4.3.7)-is msgavsad, (4.3.12) gantolebebis zogad amonaxsnebs aqvT 
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saxe. 

(4.3.11) da (4.3.13) CavsvaT (4.3.4)-Si, gveqneba 
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sadac 

nnn CKA : , 
nnn DKB : . 

radgan (4.3.1) gantoleba wrfivi da erTgvarovania, amitom (4.3.14) amonaxsnTa 

nebismieri n raodenobis jami da am jamis zRvari, roca n , e. i. 
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mwkrivi iqneba (4.3.1) gantolebis amonaxsni. amisTvis ki unda Sesruldes pirobebi (ix. 

qvemoT SeniSvna 4.3.2), romlebic uzrunvelyofen (4.3.15) mwkrivis orjer, x-iT da t-

Ti, gawarmoebis SesaZleblobas. 

(4.3.15) amonaxsni nebismieri 
nA , 

nB  mudmivebisTvis akmayofilebs (4.3.3) sasazRvro 

pirobebs. SevarCioT es mudmivebi ise, rom dakmayofildes (4.3.2) sawyisi pirobebi. 

(4.3.2)-dan pirvel sawyis pirobaSi (4.3.15)-is Casma gvaZlevs 
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imisTvis, rom (4.3.16) Sesruldes, saWiroa, rom )(x  akmayofilebdes sinusebis 

mimarT furies krebad mwkrivad gaSlis pirobebs, maSin nA  iqneba misi furies 

koeficienti: 
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axla (4.3.15) gavawarmooT t-s mimarT da miRebuli 
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gamosaxuleba CavsvaT (4.3.2)-dan meore sawyis pirobaSi: 
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Tu davuSvebT, rom )(x  akmayofilebs sinusebis mimarT furies mwkrivad gaSlis 

pirobebs, gveqneba, rom nB
l

an
 misi furies koeficientia da 

                                                                                                                                                               

sistemas A da B-s mimarT, romlis determinantic 0 ll ee  , vinaidan 0 . aqedan 

gamomdinareobs, rom 0 BA , radgan sistema erTgvarovania da mivediT trivialur 

(nulovan) 0)( xX  amonaxsnamde. roca 0 , maSin 0)(" xX , saidanac 

BAxxX )( . Tu axla SevecdebiT (4.3.8) pirobebis dakmayofilebas, miviRebT, rom 

00  BA , e. i. 0B  da 0 lA , e. i. 0A . 
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amrigad, dasmuli amocanis amonaxsns aqvs (4.3.15) saxe, sadac 
nA  da 

nB  gan-

sazRvrulia (4.3.17) da (4.3.18) formulebiT. 

SeniSvna 4.3.2. Cven mier amocana formalurad iyo amoxsnili, radgan (4.3.15) 

mwkrivs formalurad vawarmoebdiT. es qmedebebi samarTliani iqneba, Tu moviTxovT, 

rom: 

1. )(x  funqcias hqondes uwyveti warmoebulebi meore rigamde CaTvliT, mesame 

rigis warmoebuli iyos uban-uban uwyveti da 

)()0( l  , 0)(")0("  l ; 

2. )(x  funqcia iyos uwyvetad diferencirebadi, hqondes uban-uban uwyveti meore 

rigis warmoebuli da 

)()0( l  . 

 


