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3.2. pirveli rigis Cveulebrivi diferencialuri gantoleba gancalebad 

cvladebSi 

ganvixiloT 

)()( yBxA
dx

dy
                            (3.2.1) 

gantoleba, sadac )(xA  aris x-is uwyveti funqcia, xolo 0)( yB  y-is uwyveti fun-

qcia, Sesabamisad, [,] ba  da [,] dc  intervalebze. 

gansazRvra 3.2.1.  (3.2.1) saxis  gantolebas ewodeba diferencialuri gantoleba 

gancalebad cvladebSi. 

Tu (3.2.1) gantolebis orive mxares gavamravlebT dx-ze da gavyofT B y( ) -ze, mivi-

RebT, rom 

dxxA
yB

dy
)(

)(
 .                           (3.2.2) 

radgan  

)(

1

yB
 da A x( )  

uwyveti funqciebia, arsebobs maTi  

 )(
)(

yB

dy
yb  da  dxxAxa )()(  

antiwarmoebulebi. ase rom, (3.2.2) SeiZleba CavweroT 

)()( xdaydb   

saxiT. ori funqciis (aq y  ganxilulia, rogorc x -is funqcia) diferencialebis to-

lobidan ki gamomdinareobs, rom TviT es funqciebi mudmivi SesakrebiT gansxvavdebian, 

e. i. 

   CdxxA
yB

dy
)(

)(
, constC  , 

romelic SeiZleba 

CyxF ),(                              (3.2.3) 

aracxadi saxiT gadavweroT, sadac 

  dxxA
yB

dy
yxF )(

)(
:),( . 

(3.2.3)-s ewodeba (3.2.1) gantolebis zogadi integrali. geometriulad zogadi integ-

rali warmoadgens sibrtyeze wirebis erTparametrian (parametriT C) ojaxs. maT Cven 

diferencialuri gantolebis integralur wirebs vuwodebT. integraluri wiri 
amonaxsnis grafikia. C parametrisTvis sxvadasxva mniSvnelobebis miniWebiT viRebT 

gantolebis yvela amonaxsns, garda, SesaZlebelia, gansakuTrebuli amonaxsnisa. imave 

terminologias viyenebT ufro zogadi 

),(' yxfy                               (3.2.4) 

gantolebisTvisac. saxeldobr, mis zogad amonaxsns da zogad integrals aqvT Sesaba-

misad 

),( Cxy   da 0),,(  Cyx  
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saxe. SevniSnoT, rom (3.2.4) gantoleba gansazRvravs sibrtyeSi mimarTulebas, xolo 

integraluri wiris yovel wertilSi mxebs gantolebiT gansazRvruli mimarTuleba 

aqvs. 

magaliTi 3.2.2. ganvixiloT 

xy
dx

dy
 , 0y ,                          (3.2.5) 

gantoleba. (3.2.5)-is orive mxaris y-ze gayofisa da dx-ze gamravlebis Sedegad mivi-

RebT, rom 

xdx
y

dy
 .                             (3.2.6) 

(3.2.6)-is integreba (zemoT miTiTebuli azriT) mogvcems (3.2.5)-is zogad amonaxsns, 

romelsac aqvs 

c
x

y 
2

ln
2

  
c

x

ey


 2

2

  
c

x

ey


 2

2

           (3.2.7) 

saxe. 

magaliTi 3.2.3. 

21' yy   

gantolebis zogad amonaxsns aqvs 

)sin( Cxy  , 
22


 Cx , 

nax. 3.2.1 

 

saxe*). Sesabamisi integraluri wirebi warmoadgenen sinusiodebis naWrebis ojaxs, 

xolo maTi 1y  da 1y  momvlebebi _ gansakuTrebul amonaxsnebs (ix. nax. 3.2.1). 

es magaliTi imas gviCvenebs, rom diferencialur gantolebas, garda zogadi 

amonaxsnisa, SeiZleba gaaCndes gansakuTrebuli amonaxsnebic, romelsac zogadi 

amonaxsni ar Seicavs. 

Sebrunebuli amocana 3.2.4. vipovoT diferencialuri gantoleba, romlis zogadi 

integralia 

0),,(  Cyx .                           (3.2.8) 

                                                 

*) 
21 y

dx

dy
      dx

y

dy


 21
     Cxy arcsin      )sin( Cxy  . 
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gavawarmooT (3.2.8) x-is mimarT*) 

0'),,(),,( ''  yCyxCyx yx .                    (3.2.9) 

(3.2.8), (3.2.9) sistemidan C parametris gamoricxviT miviRebT im 

  0',, yyxF  

pirveli rigis diferencialur gantolebas, romlis zogad integrals (3.2.8) warmo-

adgens. 

magaliTi 3.2.5. vipovoT is diferencialuri gantoleba, romelsac akmayofilebs 

Cxy 22                               (3.2.10) 

gantolebiT mocemuli parabolebis ojaxi. 

(3.2.10) gantolebis x-is mimarT gawarmoebiT gveqneba 

Cyy 2'2  .                             (3.2.11) 

(3.2.11) tolobis orive mxaris (3.2.10) tolobis Sesabamis mxareebze gayofiT C 

nebismieri mudmivi gamoiricxeba da miviRebT saZiebel diferencialur 

xy

y 1'
2  ,  

e. i.  

0'2 yxy  

gantolebas. 

3.3. pirveli rigis erTgvarovani gantoleba 

gansazRvra 3.3.1. pirveli rigis 

),(
)(

yx
dx

xdy
                            (3.3.1) 

diferencialur gantolebas ewodeba erTgvarovani, Tu ),( yx  funqcia SeiZleba war-

movadginoT, rogorc Tavisi argumentebis Sefardebis funqcia**), e. i. Tu 











x

y
f

dx

xdy )(
, 0x .                       (3.3.2) 

Tu SemoviRebT 

x

y
t :                                (3.3.3) 

aRniSvnas, maSin (3.3.1) saxis gantoleba daiyvaneba (3.2.1) saxis gantolebaze. marTlac, 

(3.3.3)-dan gamomdinareobs, rom 

                                                 
*) Cven aq gamoviyenebT mravali cvladis rTuli funqciis gawarmoebis wess. saxeldobr, Tu 

),( yxfu   da )(txx  , )(tyy   da yvela es funqcia warmoebadia Tavisi cvladebis mimarT, 

Sesabamisad, raime aresa da intervalze, maSin 

dt

dy

y

u

dt

dx

x

u

dt

du









      kerZod, Tu    xt  ,   

dx

dy

y

u

x

u

dx

du









 . 

am ukanasknels u  funqciis x -iT sruli warmoebuli ewodeba. 
**) vTqvaT 0 . ),...,,( 21 nxxx  finqcias ewodeba   rigis erTgvarovani funqcia, Tu 

),...,,(),...,,( 2121 nn xxxxxx   . radgan ),(),( yx
x

y
f

x

y
fyx 



 

















 , ),( yx  

funqcia nulovani ( 0 ) rigis erTgvarovani funqciaa, amitom ewodeba (3.1.1) gantolebas erTgvaro-

vani. am tipis erTgvarovani gantoleba unda ganvasxvavoT im erTgvarovani gantolebisagan, romelsac 

erTgvarovani ewodeba misi marjvena mxaris nulTan tolobis gamo. 
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txy   

da 

dx

dt
xt

dx

dt
x

dx

dx
t

dx

txd

dx

dy


)(
.                  (3.3.4) 

(3.3.1)-dan, (3.3.2)-isa da (3.3.3)-is Tanaxmad, gveqneba, rom 

)(tf
dx

dt
xt 

 

anu ttf
dx

dt
x  )( , 

saidanac SegviZlia davweroT, rom 

x

dx

ttf

dt


)(
, 

romlis integreba mogvcems 

 


cx
ttf

dt
ln

)(
, ,constc                     (3.3.5) 

gamosaxulebas, saidanac vipoviT t-s, rogorc x-is funqcias. misi xty   tolobaSi 

CasmiT miviRebT (3.3.1) gantolebis zogad amonaxsns. 

(3.3.5)-Si igulisxmeba, rom ttf )( . im SemTxvevaSi, roca ttf )( , (3.3.1) gantole-

bas aqvs 

x

y

dx

dy
                               (3.3.6) 

saxe, romelsac martivad amovxsniT cvladTa gancalebis meTodiT. marTlac, 

x

dx

y

dy
   1lnlnln Cxy    01 C   1lnln C

x

y
   21 : CC

x

y
   xCy 2 , 

02 C . 

meore mxriv, 0y  (3.3.6) gantolebis amonaxsnia, raSic uSualod gantolebaSi CasmiT 

SeiZleba davrwmundeT. amdenad, zogad amonaxsns aqvs 

Cxy  , 1RC , 

saxe. cxadia, integraluri wirebi am SemTxvevaSi koordinatTa sistemis saTaveze gama-

val wrfeebs warmoadgenen. 

magaliTi 3.3.2. ganvixiloT 

x

y

x

y

dx

dy











2

, 0x ,                       (3.3.7) 

gantoleba. 

cxadia, tttf  2)( . (3.3.5)-is ZaliT miviRebT, rom 

  cx
t

dt
ln

2
 cx

t
 ln

1
 cx

y

x
 ln 

cx

x
y




ln
.       (3.3.8) 

(3.3.8) warmoadgens (3.3.7) gantolebis zogad amonaxsns. 

 


