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leqcia 6 

3. diferencialuri gantolebebi 

3.1  pirveli rigis Cveulebrivi diferencialuri gantolebebi. 

baqteriebis gamravlebis amocana. radiumis daSlis amocana 

amocana 3.1.1. vTqvaT, materialurma wertilma, romelic x RerZis gaswvriv moZra-

obs, 
0tt   momentisTvis gaiara 

0x  manZili. misi siCqare drois yovel t momentSi da-

vaxasiaToT )(tf  funqciiT. vipovoT materialuri wertilis mier t droSi gavlili 

  ttCtx ,)( 0

1  manZili. 

rogorc viciT, ganvlili )(tx  manZilis t-Ti warmoebuli aris drois t momentSi 

myisieri siCqare, e. i. 

 
)(tf

dt

tdx
 .                             (3.1.1)  

amocana 3.1.2. baqteriebis gamravlebis amocana. 

B-Ti aRvniSnoT baqteriebis raodenoba. Mmisi droiT warmoebuli axasiaTebs baqte-

riebis gamravlebas da warmoadgens gamravlebis siCqares. eqsperimentiT dadgenilia, 

rom baqteriebis gamravleba, Tu gamravlebis xelSemSleli raime pirobebi ar arse-

bobs, maT raodenobazea damokidebuli da garkveul pirobebSi es damokidebuleba pir-

dapir proporciulia, amitom SegviZlia davweroT 

 
)(tcB

dt

tdB
                             (3.1.2)                   

saxiT, sadac 0c  mudmivi proporciulobis koeficientia, romelic garemozea damo-

kidebuli. vipovoT baqteriebis   ttCtB ,)( 0

1  raodenoba drois nebismier t momen-

tSi, Tu cnobilia maTi 0B  raodenoba drois 
0tt   momentSi. 

amocana 3.1.3.  ganvixiloT radiumis daSlis amocana. 

eqsperimentiT dadgenilia, rom radiumis daSlis siCqare daSlamde nivTierebis ra-

odenobis proporciulia. vTqvaT, R nivTierebis raodenobaa. radiumis daSlis siCqare 

drois mocemul t momentSi tolia nivTierebis R raodenobis t droiT warmoebulis, 

e. i. 
dt

dR
-si. amitom radiumis daSlis amocana Semdeg 

 
)(tkR

dt

tdR
                            (3.1.3)                    

gantolebaze daiyvaneba, sadac 0k  proporciulobis koeficientia. ` _ ~ niSani aRe-

bulia imis gamo, rom  t drois zrdasTan erTad nivTierebis raodenoba mcirdeba. vi-

povoT radiumis   ttCtR ,)( 0

1  raodenoba drois nebismier t momentSi, Tu cnobilia 

misi 0R  raodenoba drois 0tt   momentSi. 

gansazRvra 3.1.4. gantolebas, romelic ucnobi (saZiebeli) funqciis warmoebulebs 

Seicavs, ewodeba diferencialuri gantoleba, xolo warmoebulebis umaRles rigs – 

diferencialuri gantolebis rigi. 

(3.1.1) _ (3.1.3) gantolebebi pirveli rigis wrfivi Cveulebrivi diferencialuri 

gantolebebia. 

gansazRvra 3.1.5. diferencialuri gantolebis amonaxsni ewodeba funqcias, romelic 

mocemul diferencialur gantolebaSi CasmiT mas igiveobad aqcevs. 
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gansazRvra 3.1.6. (3.1.1), (3.1.2) an (3.1.3) saxis diferencialuri gantolebis zogadi 
amonaxsni ewodeba iseT funqciaTa ojaxs, romelic, garda t cvladisa, damokidebulia 

erT nebismier mudmivzec da romlis gantolebaSi CasmiT igiveobas miviRebT.  

pirveli rigis diferencialur gantolebas aqvs uamravi amonaxsni, romlebsac mivi-

RebT, Tu mis zogad amonaxsnSi Semaval mudmivs sxvadasxva ricxviT mniSvnelobas mi-

vaniWebT. am gziT miRebul amonaxsnebs mocemuli gantolebis kerZo amonaxsnebi ewo-

deba. 

amovxsnaT Cven mier dasmuli amocanebi. 

amocana 3.1.1-is amoxsna. vTqvaT, )(tf  funqcia gansaxilvel intervalze integreba-

dia. (3.1.1) gantoleba amoixsneba uSualo integrebiT 

constccdftx

t

t

  ,)()(

0

 .                     (3.1.4) 

(3.1.4) aris (3.1.1) diferencialuri gantolebis zogadi amonaxsni, radgan is nebis-

mier mudmiv Sesakrebs Seicavs. 

vipovoT (3.1.1) gantolebis iseTi )(tx  amonaxsni, romelic 
0tt   momentSi akmayo-

filebs 

  
00 )( xtx                                 (3.1.5) 

pirobas. 

Tu (3.1.4)-Si t-s nacvlad CavsvamT 
0t -s, miviRebT 

 

ccdftxx

t

t

 
0

0

)()( 00  . 

(3.1.5) pirobas sawyisi piroba ewodeba. 

gansazRvra 3.1.7. amocanas, roca veZebT diferencialuri gantolebis amonaxsns saw-

yisi pirobis gaTvaliswinebiT, koSis amocana ewodeba. 

cxadia, (3.1.1), (3.1.5) amocanas aqvs erTaderTi amonaxsni, romelic Caiwereba 

0)()(

0

xdttftx

t

t

   

saxiT. 

ganvixiloT magaliTi. vTqvaT, (3.1.1)-Si 1)( tf , maSin (3.1.1), (3.1.5) amocanis amo-

naxsns eqneba 

000 )()(

0

xttxdttx

t

t

   

saxe. 

amocana 3.1.2-is amoxsna. (3.1.2) gantolebis orive mxare gavyoT B-ze da gavamrav-

loT dt -ze, miviRebT 

cdt
B

dB
 . 

Uukanaskneli tolobis integrebis Sedegad miviRebT [ix. qvemoT (3.2.2)]: 

acdt
B

dB
  , consta    actB ln     ctact beetB   , (3.1.6) 

sadac aeb : . 

(3.1.6) aris (3.1.2) gantolebis zogadi amonaxsni, radgan is nebismier mudmiv b  mam-

ravls Seicavs. 
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davsvaT koSis amocana: vipovoT (3.1.2) gantolebis iseTi )(tB  amonaxsni, romelic 

daakmayofilebs 

00 )( BtB                                (3.1.7) 

sawyis pirobas. 

amocana amoxsnili iqneba, Tu (3.1.2) gantolebis zogad (3.1.6) amonaxsnSi b -s ise 

SevarCevT, rom Sesruldes (3.1.7) piroba. amisTvis (3.1.6)-Si CavsvaT 
0tt   da gaviTva-

liswinoT (3.1.7): 

0)( 00

ct
betBB    

0

0

ct
e

B
b  . 

amrigad, (3.1.2), (3.1.7) koSis amocanis amonaxsns eqneba Semdegi saxe: 

)(

0

0 0

0

)(
ttcct

ct
eBe

e

B
tB


 . 

amocana 3.1.3-is amonaxsni analogiurad miiReba da mas 
)(

0
0ttk

eRR


  

saxe eqneba, sadac 

)( 00 tRR  . 

gansazRvra 3.1.8. ganvixiloT 

0)()(
)(

 txtA
dt

tdx
                          (3.1.8) 

gantoleba, sadac )(tA  mocemuli, gansaxilvel intervalze uwyveti funqciaa, )(tx  

saZiebeli funqciaa. (3.1.8) saxis gantolebas, romelic saZiebel funqcias da mis 

pirveli rigis warmoebuls wrfivad (e. i. pirvel xarisxSi) Seicavs, pirveli rigis 

wrfivi erTgvarovani diferencialuri gantoleba ewodeba. 
zogadi amonaxsnis mosaZebnad (3.1.8) gantoleba Semdegnairad gadavweroT: 

)()(
)(

txtA
dt

tdx
 .                          (3.1.9) 

(3.1.9)-is orive mxare gavyoT )(tx -ze da gavamravloT dt -ze, cxadia  

 
 

 dttA
tx

tdx
 , 

saidanac integrebis Semdeg miviRebT 

cdAtx

t

t

   )()(ln

0

, sadac constc  . 

aqedan, potencirebiT gveqneba, 

.)(
)()(

00

 dA
c

cdA
t

t

t

t eeetx


  

amdenad, 

 dA
t

tCetx
)(

0)(


 , sadac consteC c : .               (3.1.10) 

niSani `+~ an `-~ (3.1.10)-Si aiReba imisda mixedviT, 0)( tx  Tu 0)( tx , roca  0tt  . 

(3.1.10) aris (3.1.8)-is zogadi amonaxsni. 

gansazRvra 3.1.9. 

)()()(
)(

tftxtA
dt

tdx
                        (3.1.11) 

diferencialur gantolebas, sadac )(tf  mocemuli, gansaxilvel intervalze uwyveti 

funqciaa, pirveli rigis wrfivi araerTgvarovani gantoleba ewodeba. )(tf  funqcias 
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gantolebis marjvena mxare ewodeba (Tu 0)( tf , maSin, cxadia, (3.1.11) warmoadgens 

erTgvarovan gantolebas). 

mudmivis variaciis meTodis gamoyenebiT vipovoT (3.1.11) gantolebis zogadi amo-

naxsni. meTodis arsi SemdegSi mdgomareobs: (3.1.10)-Si CavTvaloT, rom C aris t-s fun-

qcia da )(tC  SevarCioT ise, rom (3.1.10)-ma daakmayofilos (3.1.11). amisTvis (3.1.10), 

sadac )(tCC  , CavsvaT (3.1.11)-Si: 

)()()()( 00

)()(

tfetCtAetC
dt

d
t

t

t

t

dAdA














  

  

)()()()()(
)(

000

)()()(

tfetCtAtAetCe
dt

tdC

t

t

t

t

t

t

dAdAdA








  

  






t

t

dA

etf
dt

tdC
0

)(

)(
)(



 ,)()( 0

0

)(

cdsesftC

s

t

dAt

t




 


 .constc   (3.1.12) 

Tu (3.1.10)-Si (3.1.12)-s SevitanT, miviRebT (3.1.11) gantolebis Semdeg zogad amonaxsns 




















 


cdsesfetx

s

t

t

t

dAt

t

dA

0

0

0

)()(

)()(



.                  (3.1.13) 

c mudmivis gansasazRvravad unda ganvixiloT koSis amocana, romelsac (3.1.11), (3.1.5) 

saxe eqneba. (3.1.5)-is gaTvaliswinebiT, (3.1.13)-dan gveqneba, rom 

ctxx  )( 00
.                           (3.1.14) 

Tu (3.1.14) tolobiT ganszRvrul c-s mniSvnelobas (3.1.13)-Si CavsvamT, miviRebT 

(3.1.11), (3.1.5) koSis amocanis 




















 


0

)()(

0

0

0 )()( xdsesfetx

s

t

t

t

dAt

t

dA 

 

amonaxsns, romelic erTaderTia. 

 


