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4. kerZowarmoebuliani diferencialuri gantolebebi 

4.1. Sesavali 

bunebis movlenaTa maTematikuri modelebis agebas, rogorc wesi, kerZowar-

moebuliani diferencialuri gantolebebis gamokvlevamde mivyavarT. 

gansazRvra 4.1.1. 
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tolobas, sadac F mocemuli funqciaa, x da y damoukidebeli cvladebia, ewodeba ker-

Zowarmoebuliani diferencialuri gantoleba u ori damoukidebeli cvladis saZiebeli 

funqciis mimarT. 

gansazRvra 4.1.2. (4.1.1) gantolebaSi saZiebeli funqciis warmoebulis maqsimalur 

rigs am gantolebis rigi ewodeba. 

gansazRvra 4.1.3. Tu gantolebaSi u da misi yvela rigis warmoebuli wrfivad 

Sedis, maSin (4.1.1) gantolebas wrfivi gantoleba ewodeba. 

gansazRvra 4.1.4. ),( yxu  funqcias ewodeba (4.1.1) gantolebis amonaxsni   areSi, 

Tu mas aqvs k rigamde CaTvliT uwyveti kerZo warmoebulebi   aris yvela 

wertilSi da iq (4.1.1) gantolebas igiveobad aqcevs. 

4.2. pirveli rigis kerZowarmoebuliani  

diferencialuri gantoleba 

ganvixiloT Semdegi pirveli rigis wrfivi kerZowarmoebuliani diferencialuri 
gantoleba 
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da Sesabamisi 
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Cveulebrivi diferencialuri gantoleba. 

vTqvaT, (4.2.2) gantolebis zogad integrals aqvs 
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saxe. bolo tolobis orive mxaris diferencirebiT miviRebT, rom 
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Tu (4.2.2)-dan ganvsazRvravT dx-s, CavsvamT (4.2.3)-Si da miRebul tolobas ),( yxQ -ze 

gavamravlebT, gveqneba 
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(4.2.4)-isa da (4.2.1)-is SedarebiT vaskvniT, rom ),( yx  (4.2.1) gantolebis amonaxsnia, 

magram ),( yx  ar moicavs (4.2.1) gantolebis yvela amonaxsnis simravles. marTlac, 

ganvixiloT 1)),(( Cyx   funqcia da davamtkicoT, rom 

)),((),( yxyxu                      (4.2.5) 
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(4.2.1) gantolebis amonaxsnia. CavsvaT (4.2.5) funqcia (4.2.1) gantolebis marcxena 

mxareSi da gaviTvaliswinoT (4.2.4), maSin 
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e. i. (4.2.5) warmoadgens (4.2.1) gantolebis amonaxsns. 

axla vaCvenoT, rom (4.2.5) aris (4.2.1) gantolebis zogadi amonaxsni. es imas 

niSnavs, rom is (4.2.1) gantolebis nebismier 

),( yxz   

amonaxsns Seicavs. marTlac, Tu ganvixilavT 

0









y
Q

x
P , 

0









y
Q

x
P  

tolobebs, romlebic (4.2.1) gantolebis ganxilvis aris nebismier wertilSi igivurad 

sruldeba, rogorc sistemas P da Q funqciebis mimarT, maSin misi determinanti 
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winaaRmdeg SemTxvevaSi miviRebdiT, rom 

0P , 0Q  

da (4.2.1) gantoleba ar gveqneboda. (4.2.6) ki imas niSnavs, rom  aris  –s raime f  

funqcia: 

 ),(),( yxfyx  . 

es ki imaze miuTiTebs, rom (4.2.5) zogadi amonaxsnia. 

analogiurad xdeba 
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gantolebis amoxsna. 

Sesabamis Cveulebriv diferencialur gantolebas simetriuli formiT aqvs 
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saxe. misi zogadi amonaxsni moicema ori damoukidebeli 

11 ),,( Czyx   da 22 ),,( Czyx   

pirveli integraliT. maSin 

),,(1 zyxu   da ),,(2 zyxu                   (4.2.9) 

funqciebi akmayofilebs (4.2.7) gantolebas, romlis zogad amonaxsns aqvs 

 ),,(),,,( 21 zyxzyxu                     (4.2.10) 

saxe, sadac   ori cvladis nebismieri diferencirebadi funqciaa.  

uSualo diferencirebiT da dx, dy, dz-is, (4.2.8)-is ZaliT, maTi proporciuli P, 

Q, R funqciebiT SecvliT, advilad davrwmundebiT, rom (4.2.9) funqciebi (4.2.7) 

gantolebas akmayofilebs. marTlac, 

,2,1,0
),,(),,(),,(















 dz

z

zyx
dy

y

zyx
dx

x

zyx
 

saidanac 



umaRlesi maTematika 2  22.12.2020 

 

leqcia 14 3 
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aseve uSualo gawarmoebiT davrwmundebiT, rom (4.2.10) akmayofilebs (4.2.7) ganto-

lebas. marTlac, 
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 is, rom (4.2.10) zogadi amonaxsnia, iqidan gamomdinareobs, rom, Tu   (4.2.7) 

gantolebis raime amonaxsnia, 
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sistemas aratrivialuri P, Q, R amonaxsni aqvs. amitom 
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rac imas niSnavs, rom   aris 1 -is da 2 -is raime f  funqcia: 
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amrigad, (4.2.10) nebismier 
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gantoleba. 

vTqvaT, 

0),,( zyxV                           (4.2.12) 

gantolebas akmayofilebs (4.2.11) gantolebis 
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(4.2.13)-is (4.2.11)-Si Casmisa da miRebulis '

zV -ze gamravlebis Semdeg miviRebT, rom 
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rogorc (4.2.7) gantolebis Seswavlisas, aqac davadgenT, rom 

 ),,(),,,( 21 zyxzyxV  ,                    (4.2.15) 

sadac 

11 ),,( Czyx   da 22 ),,( Czyx   

warmoadgens 
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gantolebis damoukidebel pirvel integralebs. 

(4.2.12)-isa da (4.2.15)-is ZaliT, 

  0),,(),,,( 21  zyxzyx  

warmoadgens (4.2.11) gantolebis zogad integrals. 


