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leqcia 11                                                         kalkulusi biologebisTvis

leqcia 11
6. integrali
6.1. integralis cneba. farTi
SemoviRoT gansazRvruli integralis cneba 5.1 paragrafSi SemoRebuli cnebisgan gansxvavebuli formiT.
gansazRvra 6.1.1. 

 funqciis gansazRvruli integrali 

 segmentze, romelic




saxiT Caiwereba, warmoadgens im figuris farTs, romelic SemosazRvrulia




funqciis grafikiT da



, 

 da 


wrfeebiT (ix. nax. 6.1.1). aRniSnuli figuris farTs SeiZleba mivuaxlovdeT naxazze da​xazuli marTkuTxedebis farTebis jamis zRvris saxiT, roca marTkuTxedebis maq​si​maluri sigane nulisken miiswrafvis:


[image: image1.wmf](

)

(

)

å

ò

=

¥

®

®

D

D

=

n

k

k

k

n

x

b

a

x

f

dx

x

f

k

1

)

(

0

max

lim

:

)

(

x

.               (6.1.1)

es zRvari damokidebuli ar unda iyos qveintervalebad dayofaze da 
[image: image2.wmf]k

x

 werti​le​bis SerCevaze.

Tu



,

radgan marTkuTxedis farTobi misi sigrZisa da siganis namravlis tolia, cxadia,



.

gansazRvra 6.1.2. f funqciis dadebiToba Cven mxolod farTis cnebasTan mi​mar​Te​ba​Si TvalsaCinoebisTvis moviTxoveT. (6.1.1) tolobiT gansazRvruli integralis cne​bis gamoyeneba maSinac SeiZleba, roca f funqcia uaryofiT mniSvnelobebs iRebs.

gansazRvra 6.1.3. Tu 

, maSin
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Teorema 6.1.4. vTqvaT, f da g funqciebi integrebadia 

-ze da c mudmivia, maSin:
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[image: image4.wmf]ò

ò

ò

+

=

+

b

a

b

a

b

a

g

f

g

f

)

(

;

3. 

, sadac 

;

4. 

;

5. Tu 

 da 

, maSin 

.

gansazRvruli integralis yvela es Tviseba advilad mtkicdeba rimanis*) integra​lis zemoT moyvanili ganmartebidan gamomdinare.

Sedegi 6.1.5. Tu f uwyveti funqciaa 

-ze, maSin
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damtkiceba. Tu gamoviyenebT 6.1.4 Teoremis me-5-e Tvisebas, sadac



,

miviRebT, rom
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analogiurad miiReba qvemodan Sefaseba.

6.2. kalkulusis ZiriTadi Teorema
Teorema 6.2.1. Tu f uwyveti funqciaa Ria intervalze, romelic 

 segments Seicavs, maSin:

1. 

;                                       
     (6.2.1)

2. Tu 

, maSin 

.   

    (6.2.2)

am formulas niuton-laibnicis formula ewodeba, romelic 6.1 paragrafSi gansazRvruli integralis ganmartebad miviReT. 

 funqcias, rogorc es 6.1 paragrafSi iyo aRniSnuli, ewodeba 

 fun​qciis pirvelyofili, primitiuli funqcia. mas uwodeben agreTve antiwar​moe​buls an ganusazRvrel integrals da weren 

 formiTac.

damtkiceba. warmoebulis cnebis Sesabamisad
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vTqvaT, 

, maSin, 6.1.5 Sedegis Tanaxmad,
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D

-ze gayofis Semdeg, 
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Tu (6.2.4)-Si 

-s nulisken mivaswrafebT, miviRebT, rom
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saidanac
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roca 

, maSin (6.2.4)-is analogiurad miviRebT, rom
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saidanac, 
[image: image14.wmf](

)

b

D

-

-ze gayofisa da 6.1.3 gansazRvris gaTvaliswinebiT, gamomdinareobs, rom
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aqedan, 

-s nulisken miswrafebis Semdeg, kvlav miviRebT (6.2.5)-s.

(6.2.3)-dan da (6.2.5)-dan gamomdinareobs (6.2.1).

Tu (6.2.1)-s gamoviyenebT, gveqneba, rom 

-sTvis



.

cnobilia, rom Tu raime intervalze funqciis warmoebuli nulis tolia, maSin es funqcia raime C mudmivis tolia. amitom



.                     (6.2.6)

Tu am ukanasknelSi CavsvamT



,

miviRebT, rom



,

saidanac



.                            (6.2.7)

amdenad, (6.2.6)-dan da (6.2.7)-dan davaskvniT, rom



.                     (6.2.8)

Tu (6.2.8)-Si CavsvamT



,

cxadia,


.

rac emTxveva (6.2.2)-s, radgan advili misaxvedria, rom integralis mniSvneloba sa​in​tegracio cvladze damokidebuli ar aris.
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nax. 6.1.1








*) g. f. b. rimani (1826 _ 1866) _ germaneli maTematikosi





PAGE  
2

_1230033267.unknown

_1230546256.unknown

_1260182442.unknown

_1263121846.unknown

_1292228221.unknown

_1292228423.unknown

_1293444889.unknown

_1292228359.unknown

_1292228187.unknown

_1260182770.unknown

_1260183138.unknown

_1260182571.unknown

_1230546797.unknown

_1234959846.unknown

_1234959996.unknown

_1234960089.unknown

_1234959854.unknown

_1230547033.unknown

_1231159362.unknown

_1234959826.unknown

_1230547111.unknown

_1230546913.unknown

_1230546660.unknown

_1230546744.unknown

_1230546554.unknown

_1230034421.unknown

_1230545384.unknown

_1230546046.unknown

_1230546192.unknown

_1230545605.unknown

_1230034688.unknown

_1230035126.unknown

_1230035483.unknown

_1230034661.unknown

_1230033839.unknown

_1230034313.unknown

_1230034376.unknown

_1230034244.unknown

_1230033331.unknown

_1230033537.unknown

_1230033291.unknown

_1230030152.unknown

_1230032703.unknown

_1230033114.unknown

_1230033154.unknown

_1230033043.unknown

_1230031320.unknown

_1230032630.unknown

_1230031032.unknown

_1230029593.unknown

_1230029662.unknown

_1230029682.unknown

_1230029634.unknown

_1230029438.unknown

_1230029469.unknown

_1230029388.unknown

