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M. Anpecan

ITIPHMEPBI 59PEK THBHOI O BbhIYHCJ/IEHHA OIIPEJEJ/IEHHBIX
HHTEI'PAJIOB

B pasore npeanaraerca pAa MpHMEPOB, CIIOCOBCTBYIOINHX PA3BHTHIO
TBOPYECKHX CIMIOCOBHOCTEA H HABBIKOB YYAIHXCA. SHaHUe ONpeAegeHH
Onpeae/IeHHOr0  HHTErpaja, e20 CBOACTB U  OCHOBHBIX METOZLOB
HHTEIPHPOBAHHA 1A S(PEEKTHBHOIO  BbIYHCICHHA ONPEAEICHHOIO
HHTEIpala KOHEYHO, HEOBXOJHMO, HO HeZoCTaToyHo. Bosrukaior
TPYAHOCTH,  KOTOpbIE  MpPE0AOJICBAIOTCA  BIaroAapsa  TBOPYECKHM
CIIOCOBHOCTAM H HapBblKaM. Papora cozepXHT HECKOIBKO THITHYHBIX
pelIeHH T IPHMEPOB.
Kmogepsie cropa: OnpeaeneHHbIT HHTErpas, KpHBOJIHHEHHAA TpareriA,
moniazb Kpyra, recOMETpHYECKHIA CMbICI, KBAAPAT, pABHOBEAPEHHDBIH
IPAMOYTOJIbHBIH TPEYTOJIbHHK, BbIBO.
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M.Apresyan
EXAMPLES OF EFFECTIVE COMPUTATION OF DEFINITE
INTEGRALS
The article considers a number of examples of development of creative
abilities and skills of students. The definition of the definite integral, its
properties, the knowledge of the basic methods of integration are
important, but insufficient for the successful computation of certain
integrals. There are difficulties which are overcome due to habits and
skills. The article includes the solution of several typical examples.
Key words: definite integral, curvilinear trapezoid, area of a circle,
geometric meaning, square, equilateral right triangle, conclusion.

Npnzyu hwbignuih Jipwptipuw] puqduwpehy julmhpbbp wqudnud 6wyt
butiind npnpyurp huwnbigpuih wvwhdwunidhg, ogudtiing Uyniinn@-Luwypthgh puwtwdlhg,
quupliing  dwublipn  hunbtignnd,  Juuwpliind  ¢inthnjuwljuah  thnjuwphand,
oquugnnoliing wnhnhynipyut b Uniununnunipyuwy hwwnlnigymautipp, oquuftiinyg thoht
windbph phnptidulinhg, wumhdwih heligdwy Gnuwawlng b wyt, wdupndnd o b
Vwruwrdp wjuugliv- hup gt hbntigpup:

Npnpyuy hanbgpuih vwhdwunudp, hwnneymiaubpp, panbigpduwy hhdbuluy
tnuwuwlulipt pdwbwip npnpjury  hanbgpubipp wpymawdim - hupdtine hanfup,
hhwnlti, wuhpuwdbywn t, puyg  ny pudupun: Uewowind G4 nddupnipynia@tin, npnup
hunpwhuwpdmd G unlindwgnpowlius muwniypmiautinph b hdnnyeymiautinh unphhd:

Upjuwnwopnmid  wowouwpiynid Gy unynpnnliph unlindwgnpowljuwa
muwnipyniablinh b hdnnigymiauliph quipgugdw th pupp ophawljutip:

Ophuwl 1. Giubiny npnpju hanbigpugh Gphpogwthwlios hdwunhg, hupdt

htinlyur hawnbigpanp.
5
| = [ \/25-x7dx

Lmonnf: Y =+/25— x° Unpp hwinhuwund t X* + y2 =25 hwuuwpnidng

upynn 2pewiwiqdh Jupht fhup: Ynph wy dwup, Gpp X -p thnthnjudnud £ 0-hg dhugl 5,

puwo E wnweohtt §nnpphtwnught pumpnnid: Ujumnbinhg Ggpujugunid Gup, np

Xx=0,x=5y=0y=v25-%x*> gqotipn] uwhiwiuwthwljuwd Ynpwghd ulinwip

hwanhuwund t X* + y2 < 25 wihwywuwpnidnyg npdnn ppew@h Ubl punnpnp (4y.1):
251

Uy §npughd ublinu@h dwljtipiup hujuuwn b T :
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Nunuwrujuur T:
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Ophtwly 2. <wpyty | = J;) ‘l— X‘dX huwnbigpuip:

Lmomd: Uju hbwmbgpuip Jupbijh b hwpdb]’ oqutiim] npnpjwy hnbigpuih
uwhdwunidhg, hunnipymaubiphg, vwluyy wytith pnin oqunipyut k hwuamd af.2-md
wunipduo

x=0,x=2,y=[1-x,y=0
qolipnd  uwwhdwowthwlwo  npugqhd  ulinwop:  Cuwn  npnpjuy  humbignuih
pypuwsuthwliuwy hdwumnh wyn Ynpughd ubnuwuh Jwiliptivp hwuwuwp o oupduo
huwnbgpuih wpdtipht, wyuhup

| = [1-xdx=1

NdJup sk wuunbi, np wyn Unpughd ubnuwuh dwllinpfup Jupljh £ hupdby
wdluwhwpdwp Gnwowlind, wgugbiy, wyy pagmuling nputiv Jhwynp §ondng
pwinwnium dwljtiptiu:

Nurnurufuw@ 1:

4

Ophtwy 3. <wp b hnligpup | = jo (x—3+1x|)dx

Lndnud: Luwfu ninnualpmi@ pifupuyws §nnpphianught hwppnygyus Jpu
Junlijh £ upuonltip

x=0,x=4,y=[x-3+[l-x|,y=0
qolinn uvwhdwuwthwlJwo Ynpuighd ubinuup (W.3): Cuwn npnpjuy  huwnmbgpuih
tpipwswthwluwg pdwunh wyn npughd ubinwuh Jwibpup hwdwuwp b oupdwo
huwntigpuith wipdbipht: Uyanthtinl, panpliing wyn §npugqhd ubinuoh Jwijtipivh hupJdwy
wfiuwhwpdwp Gnuwiwlp, ndun sk vnwawy, np
4
= (x-3+1-x)dx=10

Nurnwujuw@ 10:
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Ophtudy 4. <wpdy
f(x)=x>-3x+2,y=x+2
Unptipny vwhdwiwthwlJuwo §npughd ubinuth dwlbptbup:
Loonud: Lndliing
y=x°-3x+2
y=X+2
huwuuwpnidatiph hwdwljuwpgp' nddup st uwnwbw) wyng Gnpbiph hwndwy hnbph
[nnpnhGunibipp (— 2;0), (0;2), (2;4):

Nunfpbng mpnualpmy piiopuywy §nonpphtwnught hwpenipjuy Yoo
npJud nplipny vwhdwywuluwo §npughd ubinuop (W.4), wlivhuyn t nueunmd, np
wt punugwd L hpwp hwduwuwp dhlanya S =4 dwlbpbuny bp4m  dwuliphg:
Stnbiwpup npn@tith Ywijtipiup hwdouwn t; 8:

Nunwuluwd' 8:
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L3 Ul.4
Ophtwl 4-h monudp hbwpwynpniym L niwihu Jumwpliim dh hGunwppphp
liqpujugnipyni. (— 2;0), (2;0), (2;4) ququpulipny hwdwuwpuupmt mgualpna
tnwalyw panqoduwd duuh dwlintiup hwdwuwn t uyn nwtluwy Jwfbptivh fhuh:
Bl wyn huuwuwpuwupmy ninnuiaymy Gewalmup (pugdh dhush 4 dhudnp
nnuny puwnwniuh nuetw)p, wouw wijthuyn b gueind, np uinwgyuo punwniuh@
punuguwd Gihth hpuwp  huduwuwpodbo b jmpupwysniphg Gpniwljug wopnawling
Uurubiphg: Stnbiwpun

f(x)=x*—3x+2,y=x+2
nptipny vwhdw@uthwJuie §npugho utinwah dwljiptivp hwdwuwn b wyn punalniunt

dwltiptiuh Yhuht, Uu]uhﬁpﬁ‘ 8-h: Quwn Ul.4-h npnpyur hunmbgnuih Yhongny Yumpbijh £yl
Lu vh pwuh hwduuwnpnyeynmiaubp.

.[O (x3—3x+2—(x+2))dx=Jj(x+2—(x3—3x+2) X
I (x+2)dx= I(x3—3x+2)dx

[(x-3 x+2)dx_— 2.2=2

I2(4x x)dx—— 2+4 2-2=4.
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Ophuwl 5. Gluliind npnpyuy  huwnmbgpuih  Gppuosuthuwot hdwunhg,
wujuigniglif, np

J:sin 2xdx=0

Ludnud: Uwlu wihpwdlipm b mpnualymy pifupuyws §nnpphbwnuaghy

hwppeniyeywy Ypu upuwnljtipnby
x=0,x=7, f(x)=sin2x,y =0
qotipny vwhdwuwthwlJwo Ynpughd ubinup (Wy.5):

Uyunthtiml hurpyh wnbliing npnpjur hunbigpuiih Gpipos ooy pdurunp, pun
uly.5-h, [0; 7[] dhouluypnid  pungoque Gpiim dwubliph  Jdwllinfiubiph  gnudwpp
hwquwuwn b npdud npnpjur) hunbgpuih wpdlipht: Uyumnbn wlivp b hwpdh wetl) vwl
punqoJuo dwuliph nuuunnpduionipynip:

Ay
2
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U5
UpJwo dhowluypnid punqoduwo nim dwulinp hwduwuwpudbo Gu, pan npmd
qunidmd G wpughuttiph wnwbgph wwppbp §ondipmd:  <Gnbwpwp, wlinh mah
hlinlyuw huwruiuwpnipymiap.

L”sin 2xdx=0:

Ganuljugnipymu:thnwnduwo opptwlutinh (monudubipp gnyg b wwihu, np
npnpjur] htwtignuih Gppuswthaiuwy pdwunp b Jwflipivh hwnlngymiaabnt wydbijh
rynipht b wprynigadin G nupdanmid npnp nuuh npnpjurn hanbigpa abph hwp gnudp:
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