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1.8. furies*) trigonometriuli mwkrivebi. 

gansazRvra 1.8.1. 
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)(xf  funqciis trigonometriuli mwkrivi, xolo 
nA , ,2,1,0n , 

nB , ,2,1n , koe-

ficientebs furies koeficientebi ewodeba. 

Teorema 1.8.2. Tu )(xf  funqcia uwyvetia   ,  segmentze, garda, SesaZlebelia, 

sasruli raodenobis pirveli gvaris wyvetis wertilebisa [e. i. wyvetis 
0x  

wertilSi arsebobs  00 xf  marcxena da  00 xf  marjvena zRvari da 

   00 00  xfxf ] da aqvs eqstremumis (maqsimumisa da minimumis) wertilebis 

sasruli raodenoba, maSin (1.8.1) trigonometriuli mwkrivi )(xf  funqciis 

uwyvetobis wertilSi misken krebadia, wyvetis wertilSi iRebs 

   
2

00 00  xfxf
 

mniSvnelobas, xolo segmentis   da   bolo wertilebSi _ 

   
2

00   ff
 

mniSvnelobas. 

  ,  segments miRma )(xf  funqcia da misi Sesabamisi (1.8.1) trigonometriuli 

mwkrivi SeiZleba 2  periodiT gavagrZeloT. aseTi gagrZeleba mogvcems mTel RerZze 

uwyvet funqcias, Tu )(xf  uwyvetia   ,  segmentze (es ase Caiwereba: 

  ,)( Cxf  da   wertilebSi iRebs tol mniSvnelobebs. 

am Teoremis damtkiceba Cveni kursis miznebs scildeba. 

nawilobiTi integrebis formula 1.8.3. Tu ],[)(),( 1 baCxgxf   (e. i. f da g funqci-

ebs ],[ ba  segmentze uwyveti pirveli rigis warmoebulebi aqvs da, aqedan gamomdinare, 

uwyveti funqciebia ],[ ba -ze), maSin 

 

b

a

b

a

b

a

xdfxgxgxfxdgxf )()()()()()( .                (1.8.5) 

damtkiceba. marTlac, niuton**)-laibnicis***) formulis Tanaxmad, 

                                                 
*) J. b. J. furie (1768 _ 1830) _ frangi maTematikosi. 
**) i. niutoni (1643 _ 1727) _ ingliseli fizikosi da maTematikosi. 
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xdfxgxdgxf )()()()( .                       (1.8.6) 

axla, Tu (1.8.6) tolobidan misi marjvena mxaris pirvel Sesakrebs ganvsazRvravT, mi-

viRebT (1.8.5)-s. 

Teorema 1.8.4. Tu   ,2 Cf  (e. i. f-s aqvs meore rigamde CaTvliT uwyveti war-

moebulebi), )()(   ff  da )(')('   ff , maSin (1.8.1) furies mwkrivi Tanabrad 

krebadia   ,  segmentze. 

damtkiceba. vTqvaT, 

 
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,
xfM


 . 

(1.8.3)-Si movaxdinoT nawilobrivi integreba da gaviTvaliswinoT, rom diferenciali 
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radgan 

)(')('   ff  da )cos(cos  nn  . 

analogiurad, radgan )()(   ff , gveqneba 
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(1.8.7)-dan da (1.8.8)-dan gamomdinareobs, rom 
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rogorc es magaliTi 1.6.13-is ganxilvisas vnaxeT, mwkrivi, romlis zogadi wevria 

                                                                                                                                                               
***) g. v. laibnici (1646 _ 1716) _ germaneli filosofosi-idealisti, maTematikosi, 

fizikosi da gamomgonebeli. 
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2

1

n
, 

krebadia. amdenad, krebadi iqneba 4M mudmivze (e. i. sidideze, romelic n-ze ar aris 

damokidebuli) gamravlebuli 

2

4

n

M
 

zogadi wevris mqone mwkrivic. maSin, (1.8.9)-is gamo, Sedarebis 1.6.5 principis 

Tanaxmad,   , -ze Tanabrad krebadi iqneba (1.8.1) mwkrivic. 

Teorema 1.8.5. Tu )(xf    , -ze kenti funqciaa, e. i. 

)()( xfxf  ,                          (1.8.10) 

maSin 

0nA , ,1,0n .                        (1.8.11) 

xolo Tu luwia, e. i. 

)()( xfxf  ,                          (1.8.12) 

maSin 

0nB , ,2,1n .                       (1.8.13) 

damtkiceba. marTlac, (1.8.2)-dan da (1.8.10)-dan gveqneba, rom 
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am gamoTvlebSi Cven kvadratul frCxilebSi moyvanil pirvel integralSi jer 

gamoviyeneT (1.8.10) formula, Semdeg movaxdineT 

tx   

Casma (saintegracio cvladis Secvla) da gaviTvaliswineT, rom 

 



 0

0

)()( dttfdttf . 

SevniSnoT, rom, faqtobrivad, davamtkiceT zogadi faqti: simetriul sazRvrebSi 

kenti funqciidan aRebuli integrali nulis tolia. 

roca )(xf  kenti funqciaa, kosinusis luwobis gamo, nxxf cos)(  funqciac kenti 

iqneba da misgan simetriul sazRvrebSi aRebuli integralic nulis tolia, e. i. 

0nA , ,2,1n . 

analogiurad, roca )(xf  luwia, nxxf sin)(  funqcia, sinusis kentobis gamo, 

kentia da (1.8.4)-dan gveqneba, rom 

0nB , ,2,1n . 

Sedegi 1.8.6. Tu )(xf    ,  segmentze kenti funqciaa, mis furies mwkrivs aqvs 




1

sin
n

n nxB  

saxe (e. i. mxolod sinusebis mwkrivad iSleba), xolo roca )(xf  luwia, mis furies 

mwkrivs aqvs 


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


1

0 cos
n

n nxAA  

saxe (e. i. mxolod kosinusebis mwkrivad iSleba). 

Tu )(tF  funqcia gansazRvrulia  LL,  segmentze, maSin 
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cvladTa gardaqmnis Semdeg miviRebT x-is 







 x

L
Fxf


)(  funqcias, romelic 

gansazRvruli iqneba   ,  segmentze, radgan, (1.8.14)-is ZaliT, Lt   mniSvnelobas 

Seesabameba x  mniSvneloba, xolo Lt   mniSvnelobas _ x  mniSvneloba. 

amdenad, mis Sesabamis furies mwkrivs eqneba (1.8.1) saxe. axla, Tu t cvlads (1.8.14) 

tolobiT davubrundebiT, davaskvniT, rom )(tF  funqciis furies trigonometriul 

mwkrivs  LL,  segmentze eqneba 
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saxe, sadac 
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marTlac, (1.8.15) miiReba (1.8.1)-dan, Tu iq (1.8.14)-s CavsvamT. (1.8.16) _ (1.8.18) miiReba 
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gamosaxulebebidan, Tu bolo integralebSi (1.8.14) Casmas movaxdenT: 
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SeniSvna 1.8.7. Tu )(xf  funqcia uwyvetia   ,  segmentze, sasruli raodenobis 

maqsimumebsa da minimumebs aRwevs da segmentis boloebSi tol mniSvnelobebs iRebs, 

maSin, Teorema 1.8.2-is Tanaxmad, 

 





1

0 sincos)(
n

nn nxBnxAAxf ,   ,x ,              (1.8.19) 

sadac koeficientebs aqvT (1.8.2)-(1.8.4) saxe. 

axla, vTqvaT, sruldeba (1.8.19) toloba raime nA , ,2,1,0n ; nB , ,2,1n , koe-

ficientebisTvis da mwkrivi Tanabrad krebadia. maSin (1.8.19) mwkrivis SemosazRvrul 

mxcos , ,,2,1,0 m   1cos mx  funqciaze gamravlebis Semdeg kvlav Tanabrad krebad 

mwkrivs miviRebT. Teorema 1.6.8-is ZaliT, SeiZleba misi wevr-wevra integreba da in-

tegralebis jami jamis integralis toli iqneba: 
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formulebs, nebismieri naturaluri an nulis toli m  da n -isaTvis miviRebT, rom 
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garda amisa, 

0cossin 

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mxdxnx ,                      (1.8.23) 

radgan mxnx cossin  namravli x  cvladis mimarT kenti funqciaa, roca 0n , xolo 

roca 0n  integralqveSa gamosaxuleba nulis tolia. 

Tu 0m , (1.8.20)-dan, (1.8.21)-isa da (1.8.23)-is Tanaxmad, 
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[es ukanaskneli uSualod gamomdinareobs (1.8.21)-danac, roca 0n  da 0m ]. 

e. i. 
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Tu 0m , (1.8.20)-dan, (1.8.21)-isa da (1.8.23)-is Tanaxmad, gamomdinareobs, rom 
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Tu (1.8.19)-is orive mxares gavamravlebT mxsin , ,2,1m   1sin mx , 

SemosazRvrul funqciaze, miRebuls  -dan  -mde vaintegrebT da gaviTvaliswinebT 

(1.8.22) da (1.8.23) formulebs, gveqneba, rom 
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[es ukanaskneli uSualod gamomdinareobs, agreTve, rogorc integralqveSa funqciis 

kentobidan, aseve (1.8.23)-dan, roca 0m  da 0n ]. 
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. 

amrigad, rogorc mosalodneli iyo, furies koeficientebisTvis miviReT (1.8.2) _ 

(1.8.4) formulebi. 

gansazRvra 1.8.8. ],[ ba  segmentze gansazRvrul integrebad funqciaTa 
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gansazRvra 1.8.9. Tu (1.8.24) sistema orTogonaluria, 
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ewodeba )(xf  funqciis Sesabamisi furies mwkrivi, xolo n  koeficientebs furies 

koeficientebi (1.8.24) orTogonaluri sistemis mimarT. aq vgulisxmobT, rom 

)()( xxf n  integrebadia. 


