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yvela ufleba wignze ekuTvnis avtorebs. am wignis arc erTi nawili aranairi formiT an saSualebiT, 

maT Soris beWdviTi, eleqtronuli an sxva, ar SeiZleba gamoyenebuli an gavrcelebuli iyos avtore-

bis werilobiTi nebarTvis gareSe. 
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I Tavi 
 

erTi cvladis funqciebis gamokvleva  

warmoebulis gamoyenebiT 
 

$ 1. funqciis warmoebuli,  

misi geometriuli interpretacia 
 

ganvixiloT funqciis zRvris zogierTi gamoyeneba, kerZod ganvixiloT axali 

cneba, romelsac warmoebuli ewodeba. ganvixiloT Semdegi amocana 

amocana 1.1. (mogebis analizi) vTqvaT kompania awarmoebs yvavilebis qoTnebs, 

yvavilebis x  qoTnis gayidvisas mogebis funqcias aqvs saxe 
15000,02,030)( 2  xxxxP , 

romlis grafikic gamosaxulia naxazze  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) rogori iqneba mogebis cvlileba Tu 100 qoTnis nacvlad gavyidiT 500 

qoTans? 

b) ra iqneba mogebis saSualo cvlileba produqciis raodenobis aseTi 

cvlilebisas? 

amoxsna. a) rogorc CvenTvis cnobilia mogebis cvlileba, anu ramdeniT moimatebs 

mogeba 100 qoTnis nacvlad 500 qoTnis gayidvis SemTxvevaSi, gamoiTvleba 

Semdegnairad  

$7200280010000])100(02,010030[)500(02,050030)100()500( 22  PP  

maSasadame produqciis raodenobis 100-dan 500 qoTnamde gazrdiT mogeba 

izrdeba 7200$-iT. 
b) imisaTvis rom vipovoT mogebis saSualo cvlileba mogebis cvlileba unda gavyoT 

produqciis cvlilebaze, e.i. gveqneba 

$18
400

7200
100500

)100()500(



 PP

 

maSasadame miviRebT, rom mogebis saSualo cvlileba 18$-is tolia. 

)(xP
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C

vTqvaT mocemuli gvaqvs )(xfy   funqcia, maSin am funqciis saSualo 

cvlileba ax   wertilidan hax   wertilamde tolia 

h

afhaf

aha

afhaf )()(
)(

)()( 





,    roca 0h . 

zemoT Cven ganvixileT funqciis saSualo cvlilebis ricxviTi interpretacia, 

axla ki ganvixiloT misi geometriuli interpretacia. vTqvaT )(xfy   uwyveti 

funqciaa, romlis grafikia C . )(xfy   funqciis grafikis nebismieri ori wertilis 

SemaerTebel wrfes mkveTi ewodeba. Tu funqciis grafikis mkveTi gadis ))(,( 00 xfx  da 

))(,( 00 hxfhx  wertilebze, maSin Sesabamisad misi kuTxuri koeficienti toli 

iqneba funqciis saSualo cvlilebis e.i. 

h

xfhxf

xhx

xfhxf )()(
)(

)()( 00

00

00 





. 

 ganvixiloT )(xfy   funqciis grafikis P  wertili ),( 00 yx , sadac 

)( 00 xfy  . vigulisxmoT, rom  P  wertili ar warmoadgens funqciis grafikis 

kidura wertils. ganvixiloT wrfe, romelic warmoadgens )(xfy   funqciis 

grafikis mxebs P  wertilSi. ganvmartoT Tu ras vgulisxmobT am terminis qveS. Tu 

Q  aris )(xfy   funqciis grafikis wertili, romelic gansxvavebulia P -gan da L  

aris wrfe, romelic gadis P -ze, romlis kuTxuri koeficienti udris PQ mkveTis 

kuTxuri koeficientis zRvars, roca Q  miiswrafis P -ken )(xfy   funqciis 

grafikis gaswvriv, maSin mas ewodeba )(xfy   funqciis grafikis mxebi P  wertilSi 

(nax. 1.1) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.1 

 

SevniSnoT, rom nax. 1.2-ze gamosaxuli SemTxvevebidan L  wrfe warmoadgens 

)(xfy   funqciis grafikis mxebs mxolod b) da g) SemTxvevebSi, Tumca TiToeul 

SemTxvevaSi L  wrfe mxolod erT wertilSi kveTs )(xfy   funqciis grafiks. 
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a) b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                    g)                                    d)  

 

nax. 1.2 

vinaidan C  warmoadgens )(xfy   funqciis grafiks, amitom yoveli 

vertikaluri wrfe aRniSnul grafiks gadakveTs erT wertilSi. vTqvaT P  wertilis 

koordinatebia ))(,( 00 xfx , xolo ))(,( 00 hxfhxQ   wertili gansxvavebulia P -gan, 

rogorc zemoT aRvniSneT PQ -s sakuTxo koeficienti iqneba 

h

xfhxf )()( 00 
. 

aRniSnul gamosaxulebaSi h  SeiZleba iyos rogorc dadebiTi, aseve uaryo-

fiTi, imis mixedviT Q  wertili aris P  wertilis marjvniv Tu marcxniv. Tu f  

funqcia uwyvetia 0xx   wertilSi da arsebobs 

m
h

xfhxf
h






)()(
lim 00

0
, 

maSin wrfes romlis kuTxuri koeficienti m -is tolia da gadis ))(,( 00 xfxP   

wertilze ewodeba )(xfy   funqciis mxebi wrfe (an ubralod mxebi) P  wertilSi. 

maSasadame mxebis gantolebas aqvs saxe 

00 )( yxxmy                             (1.1) 

x x

y yL

L

O O

yy

x
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y

maSasadame, 
h

xfhxf
h

)()(
lim 00

0




 aris )(xfy   funqciis grafikis mxebis kuTxuri 

koeficienti.  

amocana 1.2. ipoveT 2xy   funqciis grafikis mxebis gantoleba )1;1(  

wertilSi. 

amoxsna. SevniSnoT, rom am SemTxvevaSi 2)( xxf  , 10 x  da 1)1()( 0  fxf . 

maSasadame kuTxuri koeficienti toli iqneba 

2)2(lim2lim121lim1)1(lim)1()1(lim
0

2

0

2

0

2

00














h
h

hh

h

hh

h

h

h

fhf
hhhhh

. 

maSasadame mxebis gantolebas (1,1) wertilSi zemoT moyvanili (1.1) formulis 

Tanaxmad eqneba saxe 

1)1(2  xy  an 12  xy . 

ganvixiloT 3
1

3 xxy   funqcia, romlis grafikic gamosaxulia nax. 1.3-ze  

 

 

 
nax. 1.3 

aRniSnuli grafiki aris gluvi wiri da Cans, rom Oy  RerZi warmoadgens 

aRniSnuli wiris mxebs koordinatTa saTaveSi davasabuToT aRniSnuli mkacrad. 

ganvixiloT zRvari 




 3/20

3/1

00

1limlim)0()0(lim
hh

h

h

fhf
hhh

. 

aRniSnuli zRvari ar arsebobs, e.i. koordinatTa saTavis da wiris sxva Q 

wertilis SemaerTebeli mkveTis kuTxuri koeficienti miiswrafis usasrulobisaken, 

roca wiris Q  wertili miiswrafis koordinatTa saTavisaken, e.i. mxebi aris )0,0(  

wertilze gamavali vertikaluri wrfe, e.i. Oy  RerZi. 

 axla ganvixiloT 3/2)( xxf   funqcia, romlis grafikic naCvenebia nax. 1.4-ze 
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              nax. 1.4                                  nax. 1.5 

 

aRniSnul funqcias ar gaaCnia mxebi koordinatTa saTaveSi, marTlac ganvixiloT 

Sefardeba 

3/1

3/2 1)0()0(
hh

h

h

fhf



, 

romelsac ar gaaCnia zRvari, roca h  miiswrafis nulisaken (marjvena zRvari aris 

 , xolo marcxena ki  ). am SemTxvevaSi amboben, rom wirs aqvs wamaxvileba 

koordinatTa saTaveSi.  

zemoT moyvanili magaliTebidan Cven SegviZlia ganvmartoT vertikaluri mxebi 

Semdegnairad: Tu f  aris uwyveti funqcia ),( 00 yxP   wertilSi, sadac )( 00 xfy   

da  




 h

xfhxf
h

)()(
lim 00

0
 an 


 h

xfhxf
h

)()(
lim 00

0
, 

maSin vertikaluri wrfe 0xx   aris )(xfy   funqciis mxebi P  wertilSi. xolo 

yvela sxva SemTxvevaSi Tu aRniSnuli Sefardebis zRvari ar arsebobs, maSin )(xfy   

funqcias ar gaaCnia mxebi P  wertilSi. 

amocana 1.3. gaarkvieT aqvs Tu ara xy   funqcias mxebi 0x  wertilSi 

amoxsna. am SemTxvevaSi, Tu ganvixilavT nebismier 0h , maSin gveqneba  

 











     roca       1,-

 roca        

0
0,1

sgn
00

h

h
h

h

h

h

h
 

 

vinaidan hsgn -s aqvs gansxvavebuli marjvena da marcxena zRvrebi 0  wertilSi 

(kerZod 1 da -1), amitom aRniSnul fardobas ar gaaCnia zRvari, roca 0h . aqedan 

gamomdinareobs, rom xy   funqcias ar gaaCnia mxebi (0;0) wertilSi. (nax. 1.5) 

ganvixiloT )(xfy   funqcia, Tu arsebobs 

h

xfhxf
h

)()(
lim 00

0




 

xx

y
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e.i. aRniSnuli zRvari sasruli namdvili ricxvia, maSin mas ewodeba f  funqciis 

warmoebuli 0x  wertilSi da aRiniSneba )( 0
/ xf  an )( 0x

dx

df
, xolo f  funqcias 

ewodeba diferencirebadi 0x  wertilSi. SevniSnoT, rom aRniSnuli zRvari  

warmoadgens )(xfy   funqciis myisier cvlilebas 0xx   wertilSi. 

 maSasadame ganmartebis ZaliT /f -is gansazRvris are aris f -is gansazRvris 
aris is x  wertilebi, romlebSic f  funqciis grafiks aqvs aravertikaluri mxebebi 

da /f -is mniSvneloba aseT wertilebze emTxveva )(xfy   funqciis mxebi wrfis 

kuTxur koeficients. 

 aRniSnul ganmartebaze dayrdnobiT ganvixiloT Semdegi amocana 

 amocana 1.4. ipoveT )(xf  funqciis warmoebuli, Tu 

a) baxxf )(                  g) 
x

xf
1)(   

b) 2)( xxf                      d) xxf )(  

amoxsna. gamoviyenoT warmoebulis ganmarteba, maSin miviRebT, rom 

a) aa
h

ah

h

baxbhxa

h

xfhxf
xf

hhhh








 0000

/ limlim)()(lim)()(lim)( , saidanac 

gamomdinareobs, rom mudmivi funqciis warmoebuli nulis tolia. e.i. Tu axf )( , 

maSin 0)(/ xf . 

b) 









 h

xhhxx

h

xhx

h

xfhxf
xf

hhh

222

0

22

00

/ 2lim)(lim)()(lim)(  

 xhx
h

hhx
hh

2)2(lim2lim
0

2

0






. 

g) .1
)(

1lim
)(

)(lim

11

lim)()(lim)( 20000

/

xxhxxhxh

hxx

h
xhx

h

xfhxf
xf

hhhh

















 

d) 













 xhx

xhx

h

xhx

h

xhx

h

xfhxf
xf

hhh 000

/ limlim)()(lim)(  

.
2

11lim
)(

lim
00 xxhxxhxh

xhx
hh











 

SevniSnoT, rom aRniSnuli funqcia ar aris warmoebadi 0x  wertilSi. 

 amocana 1.5. vaCvenoT, rom Tu xxf )( , maSin x
x

x
xf sgn)(/  , roca 0x . 

amoxsna. maSasadame Cven gvaqvs 










0,
0,

)(
xx

xx
xf

 roca

 roca
 

rogorc zemoT ganxiluli amocana 1.4-dan Cans 1)(/ xf , roca 0x  da 1)(/ xf , 

roca 0x . agreTve amocana 1.3-dan gamomdinareobs, rom f  ar aris diferencirebadi 
0x  wertilSi. maSasadame miviReT, rom (nax. 1.6) 










0,1
0,1

)(/

x

x
xf

 roca        

 roca         
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nax. 1.6 

ganvixiloT funqciis warmoebulis zogierTi gamoyeneba ekonomikur amocanebSi 

amocana 1.6. kompaniis sruli gayidvebis moculoba t  Tvis ganmavlobaSi 

gamoiTvleba Semdegnairad 2)(  ttS . ipoveT )25(S  da )25(/S  da gaanalizeT maTi 

mniSvnelobebi. gamoiyeneT es monacemebi gayidvebis sruli moculobis Sesafaseblad 

26 da 27 Tvis Semdeg.  

amoxsna. SevniSnoT, rom 7225)25( S , agreTve amocana 1.4-is gamoyenebiT, 

miviRebT, rom 
t

tS
2

1)(/  , e.i. 1,0
252

1)25(/ S , rac agreTve warmoadgens gayidve-

bis sruli moculobis myisier cvlilebas 25 Tvis Semdeg. maSasadame 25 Tvis Semdeg 

gayidvebis sruli moculoba SeadgensG7 milion dolars da izrdeba 1,0  milioniT 

(100000) yovelTviurad. Tu es gazrdis siCqare darCeba mudmivi, maSin gayidvebis 

sruli moculoba gaizrdeba 7,2 milion dolaramde 27 Tvis Semdeg da a. S. 

miuxedavad imisa, rom )(/ tS  ar aris mudmivi funqcia am SemTxvevaSi, es 

mniSvnelobebi uzrunvelyofen gayidevebis sruli moculobis sasargeblo Sefasebebs. 

 

 

 

 

 

savarjiSoebi 

 

 

1. vTqvaT mocemulia funqcia 25)( xxf  , ipoveT 

a) 
)2(1

)2()1(

 ff

              g) 
h

fhf )2()2( 
 

b) 
h

fhf )1()1( 
     d) 

h

fhf
h

)2()2(lim
0




 

x

y


