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5. funqciebi 

5.1. funqciebi da grafikebi 

gansazRvra 5.1.1. x cvladis funqcia aris f wesi, romelic x-is yovel mniSvnelobas 

uTanadebs erTaderT f x( )  ricxvs, romelsac y-iT aRniSnaven. yovelive amas CavwerT Sem-

degnairad: 

y f x ( ) .                                (5.1.1) 

x-is cvlilebis X simravles gansazRvris are ewodeba, xolo y-is ( f x( ) -is) mniSvnelo-

baTa Y  simravles  _ funqciis mniSvnelobaTa are. sxva sityvebiT, f funqcia aris  X sim-
ravlis Y simravleze asaxva, rac Semdegnairad aRiniSneba: 

 f X Y x f x: ( )  .                         (5.1.2) 

(5.1.1) da (5.1.2) aRniSvnebi erTsa da imave f funqcias (asaxvas) gamoxatavs. x-s damouki-
debeli, xolo y-s damokidebuli cvladi ewodeba. 

gansazRvra 5.1.2. funqciis grafiki  ewodeba  x f x, ( )  dalagebuli wyvilebis Sesabamis 

wertilTa simravles Oxy koordinatTa sistemaSi, roca x gairbens Tavisi gansazRvris 
mTel X ares (simravles). 

funqciis grafikis magaliTebia Cven mier adre ganxiluli wrfe, wrewiri da parabo-

la, romelTa Sesabamis funqciebs miviRebT maTi gantolebebis y-is mimarT amoxsniT: 

y kx b  , y r x  2 2 , y px 4 2 ,                (5.1.3) 

sadac k, b da p mudmivebia (“+” fesvis win Seesabameba zeda naxevarwrewirs, xolo “-“ _ 

qveda naxevarwrewirs). funqciis ganmartebidan gamomdinare, wiri nax. 5.1.1-ze gamoxatavs 

funqcias (radgan vertikaluri wrfe wirs mxolod erT wertilSi gadakveTs), xolo 

nax. 5.1.2-ze gamosaxuli wiri ar gamoxatavs funqcias (radgan vertikaluri wrfe wirs 

erTze met wertilSi gadakveTs da yoveli x-is Sesabamisi mniSvneloba calsaxad ar iq-

neba gansazRvruli; sxva sityvebiT, yovel x-s Seesabameba ramdenime, saxeldobr 3, mniS-
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vneloba, maSin, rodesac funqciis cneba moiTxovs, rom x-s y-is mxolod erTi mniSvne-

loba Seesabamebodes).*) 

(5.1.3) funqciebi warmoadgens funqciis gamWvirvale magaliTebs, ramdenadac isini erTi 

formuliT arian warmodgenili. Tavdapirvelad maTematikosebi mxolod aseT funqciebs 

ganixilavdnen. funqciis magaliTia agreTve 
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tolobebiT mocemuli dirixles**) funqcia, romlis grafikuli warmodgena SeuZlebelia. 

gansazRvra 5.1.3. f x( )  da g x( )  funqciebis jami, sxvaoba, namravli da ganayofi 

Sesabamisad ewodeba 

     :)(),()(:)( xgfxgxfxgf f x g x( ) ( ) ,   :)(xfg f x g x( ) ( )   
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funqciebs. 

gansazRvra 5.1.5. f x( )  da g x( )  funqciebis rTuli funqcia (funqciebis kompozicia) 

ewodeba 
))(())(( xgfxgf   
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vTqvaT, )(xfy   funqcia iseTia, rom x -is gansxvavebul 

mniSvnelobebs y -is gansxvavebuli mniSvnelobebi 

Seesabameba. Tu y -s SevusabamebT iseT x -s, romlisTvisac 

sruldeba  )(xfy  , maSin miviRebT wess, romelic 

mogvcems funqcias, romelsac f  funqciis Sebrunebuli 

funqcia ewodeba. is aRiniSneba 1f  simboloTi da 

)(1 yfx  . )(1 xfy   (cvladebi SevcvaleT) funqciis 

grafiki miiReba )(xfy   funqciis grafikis sarkuli 

asaxviT xy   wrfis mimarT, radgan )(xfy   funqciis 

yovel ),( 00 yx  dalagebul wyvils sibrtyeze Seesabameba 

)(1 xfy   funqciis ),( 00 xy  dalagebuli wyvili 

sibrtyeze, romelic ),( 00 yx  wertilis sarkuli asaxvaa 

xy   wrfis mimarT, ramdenadac naxazze daStrixuli 

samkuTxedebis tolobidan gamomdinare, am wertilebis 

SemaerTebel monakveTs xy   wrfe Suaze yofs. 
 

 

 
**) p. g. l. dirixle (1805 _ 1859) _ germaneli maTematikosi. 
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funqcias, romelic miiReba f x( ) -is gamosaxulebaSi yvelgan x-is nacvlad g x( ) -is Cas-

miT. 

aRqmisTvis SeiZleba ufro martivi iyos rTuli funqciis Semdegi warmodgena: Tu 

gvaqvs 

z f y ( )  da y g x ( )  

funqciebi, maSin 

 z f g x h x ( ) ( )  

warmoadgens rTul funqcias. cxadia, rTuli funqciis ganmarteba gulisxmobs, rom pir-

veli funqciis gansazRvris are emTxveva meore funqciis mniSvnelobaTa ares (simravles). 
gansazRvra 5.1.5. funqcias ewodeba: 

_ zrdadi, Tu    f x f x1 2 , roca x x1 2 ; 

_ araklebadi, Tu    f x f x1 2 , roca x x1 2 ; 

_ klebadi, Tu    f x f x1 2 , roca x x1 2 ; 

_ arazrdadi, Tu    f x f x1 2 , roca x x1 2 . 

funqcias mkacrad monotonuri ewodeba, Tu is zrdadi an klebadia, da _ monotonuri, 
roca is araklebadi an arazrdadia. 

gansazRvra 5.1.6. funqcias ewodeba luwi, Tu 
f x f x( ) ( )  , 

xolo kenti, Tu 
f x f x( ) ( )    

yvela x-isTvis, sadac funqcia gansazRvrulia. amasTan orive SemTxvevaSi igulisxmeba, 

rom f x( ) -sTan erTad f x( ) -ic gansazRvrulia. sxvagvarad rom vTqvaT, f x( )  

gansazRvruli unda iyos simetriul ] , [ a a  intervalze (Riaze an Caketilze). 

luwi funqciis grafiki ordinatTa y  RerZis simetriulia (ix. nax. 5.1.3). kenti 

funqciis grafiki koordinatTa O  saTavis simetriulia (ix. nax. 5.1.4). es ukanaskneli 

imas niSnavs, rom Tu P  wertili ekuTvnis grafiks, maSin grafiks ekuTvnis 'P  werti-

lic, romelic P  da O  wertilebis SemaerTebel wrfeze mdebareobs, amasTan O  werti-
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li 'PP  segmentis (monakveTis) centria, e.i. Tanabradaa daSorebuli segmentis P  da 'P  

bolo wertilebidan.  

gansazRvra 5.1.7. y x  ,  R1 , saxis funqcias xarisxovani funqcia ewodeba, sadac 

x fuZea, xolo   _ xarisxis maCvenebeli. am funqcias biologiaSi modelirebisas 

mravali gamoyeneba aqvs. magaliTad, altmanisa da ditmeris*) mier dadgenilia Semdegi 

miaxloebiTi formula 

P w


200
1

4 , 
romelic ZuZumwovrebis P pulss (gulis SekumSvaTa raodenobas wuTSi) warmoadgens 

rogorc w wonis (kg-Si) funqcias. rogorc vxedavT, mcirewoniani cxovelebis pulsi 

ufro maRalia, vidre mZimewoniani cxovelebis (ix. nax. 5.1.5). 

gansazRvra 5.1.8. y a x , a  const>0, saxis fun-

qcias maCvenebliani funqcia ewodeba, sadac a fuZea, 
xolo x _ xarisxis maCvenebeli. is gvxvdeba, 

magaliTad, malTusis*) diskretuli modelis anali-

zisas. vTqvaT, n-iT aRniSnulia aTwleulis nomeri 

raime droidan (magaliTad, 1790 wlidan), xolo 

Pn -iT _ mosaxleobis raodenoba n-ur aTwleulSi, 

0P  mosaxleobis raodenobaa 1790 wels. malTusma 

mogvca mosaxleobis raodenobis gansazRvris Semdegi 

modeli: mocemul aTwleulSi mosaxleobis raode-
noba miiReba wina aTwleulSi mosaxleobis ra-

odenobaze am ukanasknelisa da r saSualo zrdis 

koeficientis (tempis) namravlis damatebiT. maTematikurad es modeli ase Caiwereba: 

P P rP r Pn n n n    1 1( ) .                           (5.1.4) 

zrdis r tempi aSS-Si 1790 wlidan 1860 wlamde 0,349-is toli iyo. (5.1.4)-dan cxadia, 

.)1()1()1(

......................................

,)1()1(

,)1(

02
2

1

0
2

12

01

PrPrPrP

PrPrP

PrP

n
nnn 





 

             (5.1.5) 

amrigad, 

P r Pn
n ( )1 0 ,                                    (5.1.6) 

rac imaze miuTiTebs, rom mosaxleoba izrdeba rogorc maCvenebliani funqcia.  

(5.1.6) formula SeiZleba ufro mkacrad damtkicdes maTematikuri induqciis prin-
cipis gamoyenebiT, romelic SemdegSi mdgomareobs: 

A mtkiceba, damokidebuli n naturalur parametrze (e. i. mas )(nA  saxe aqvs), 

damtkicebulad iTvleba, Tu samarTliania )1(A , da )(nA -is samarTlianobidan gamomdina-

reobs )1( nA -is samarTlianoba. 

                                                 
*) P. L. Altmann, D. M. Dittmer, eds. (1964) Biology Data Book. Federation of American Societies for 
Experimental Biology, pp. 234-235. 
*) T. r. malTusi (1766 _ 1834) _ ingliseli ekonomisti, mRvdeli. 
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marTlac, is, rom (5.1.6) samarTliania 1n -sTvis, cxadia (5.1.5)-dan. axla davuSvaT 

misi samarTlianoba n-sTvis, e. i. vuSvebT (5.1.6)-is samarTlianobas da vaCvenoT, rom is 

samarTliani iqneba )1( n -isTvisac. (5.1.4) da  (5.1.6)-dan naTelia, rom 

0
1

01 )1()1)(1()1( PrPrrPrP nn
nn


  . 

gansazRvra 5.1.9. mocemuli A dadebiTi ricxvis logariTmi 0a  )1( a   dadebiTi 

fuZiT (aRiniSneba Semdegnairad: loga A ) ewodeba iseT b ricxvs, romelSic axarisxebuli 

a fuZe gvaZlevs mocemul A ricxvs ( A ab , loga A b , lg : logA A 10 , ln : logA Ae , 

sadac e  2 7,  neperis ricxvia). 

advili dasamtkicebelia, rom  

1. Aa
A
a log ;   2. 01log a , 3. BABA aaa loglog)(log  , 

4. BA
B

A
aaa logloglog 








,    5. AdA a

d
a loglog  ,  

6. A
m

A a
m

a log
1

log  ,   7. 
a

b
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c

c
a

log

log
log  , 

sadac a, b, c, A, B dadebiTi ricxvebia, d  namdvili ricxvia, xolo m _ naturaluri 

ricxvi, amasTan 1a , 1c . marTlac, pirveli gamomdinareobs ganmartebidan; meore 

cxadia, radgan yoveli nulisgan gansxvavebuli ricxvi nul xarisxSi erTis tolia; 

mesame gamomdinareobs Semdegi msjelobidan: ganmartebis Tanaxmad, 
BA aa aBaA loglog ,  , 

romelTa gamravlebiT miviRebT 
BABA aaaa aaaAB loglogloglog  , 

saidanac a  fuZiT galogariTmebiT (e.i. viyenebT logariTmis ganmartebas) gveqneba 

BABA aaa loglog)(log  ; 

meoTxe damtkicdeba analogiurad; mexuTe gamomdinareobs Semdegi msjelobidan: 
AaaA log , 

tolobis orive mxare aviyvanoT d  xarisxSi, miviRebT 
Add aaA log , 

saidanac a  fuZiT galogariTmebiT (e.i. viyenebT logariTmis ganmartebas) gveqneba  

AdA a
d

a loglog  ; 

meeqvse mexuTis kerZo SemTxvevaa 
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meSvide gamomdinareobs Semdegi msjelobidan: gavalogariTmoT c  fuZiT 
baab log , 

miviRebT 

abb cac logloglog  , 

saidanac 

a
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nax. 5.1.6 

simaRle (sm) 

wona (kg) 

loga x  saxis funqcias (is gansazRvrulia, roca x  0) logariTmuli funqcia ewo-

deba. 

bavSvebSi H simaRlesa (sm-Si) da w wonas (kg-Si) Soris kavSiri moicema (ix. nax. 
5.1.6) 

H w w( ) , ln , 49 5 34 14 

formuliT. es formula miRebulia aSS-Si, garkveul periodSi, 5-dan 13 wlamde gogo-

nebze dakvirvebis Sedegad. 


