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[image: image4.jpg]Cy3 Gommn

Maskyp kucm 26 mabpysapaH nbopar Oyam6, yrAd
aHMKMac Ba aHMK, XaMAa XOCMAac HHTErpaAAap, yAapHuHT
TAADMKAAPH, UIYHMHIACK COHAH KaropAap HasapusicHHHHT
acocmit Tywynuanapn Gaén orHaran. Xap Gup mabpy3d
MA3MyHWIa AOMD MHCOA Ba Macararap GuaaH  BoRMTHAIAH
OYAMO, MyamH(Aap MabPY3aAaPHHHI YKYB4Mra TyuryHapAH
OYAHIIMTA MHTHAAHAQD.




[image: image5.jpg]7-BOB. AHUKMAC MHTEIPAA

28-mampysa
bomaanrny GyHKIMA Ba aHUKMac MHTEIpaA
TYIYHYaAapy

1° Bounanrnu dynxips rymynsac, dapas Kuae i
auk, f(x)a F(x)dynumsrapu (a,b) murepsassa (6y wi-
TepHaA YeKAH EKH YeKCcH3 GyAMumt MymwH) GepuAran GYAND,

F(x)dbynxums  my (a,b) © Rpa  andibepentmarranysi
GYACHH.

1-ranpud. Arap (a,b) wmrepsaspa f(x) dynkwss
F(x) wuunr xocmnacu  F'(x) ra vewr, F'(x)= f(x)

(xe(a,b)) Gjaca, y xoma (a,b) pa  F(x)dynrpu
J(x) rnnr Gonnanrny MYHKIMACH AefHAaAR.
Macanas, [(x)=jlt- dynkupsmmar - (0,40) A8 Gounanriy
dynxkupsien F(x)=Inx  6yaaan,  aynru (0,+0) 22
F(x)= () =+ = /().

Airraitauk,  f(x)sa  F(x)pyucouanapn  [a,b]
cermentAa Oepuaran GYanb, [(x) dyuxums my [a,b] pa
AudxpepeniHasanyBun GYACHL.

2-ravpnd. Arap (a,h) wmrepsarna [f(x) dymxus
F(x)mmr  xocmaacu  F'(x)ra wewr | F'(x)= f(x)
(xe(a,b)) 6yaud, a ea b nykrarapaa aca
F'(a+0)= f(a), F'(b—0)= f(b) tesraurrap Yputau
6yaca, y xonma  [a.b] cermenraa F(x)pynxums /() smir
Gomnanri (PyHKIHACH ACHHAGAK.

1-Teopema. Arap (a,h) wmreppanpaF(x) na
D(x) pynkumarapunnr  xap  Gupn f (x) GynkamsEEn e
Gommanrimy  yHkuuscn  6Yaca, Y XOAAR F(x) wa

S 4




[image: image6.jpg]yHKUMANGD (a,b) aa Bup-Gupuaan Yzrapmac comra

 KHAGAH:
- D(x)-F(x)=C. (C = const)
< laprra xypa (a.b) Aa
O'(x)=f(x), F'(x)=f(x) .
Aemax, (a,b) pa @'(x)=F'(x). Y xoma mamaym
Kypa P(x)=F(x)+ C. (C=const) Gyrarn. »
! ,Sy TeopeMaaraH KyNHAArH HaTHKA KeAHO YHKapu.
Hamwka. Arap  (a,b) aa F(x)dynxums f(x) nunr
Gounanrun  yskiusicu  GYaca, Yy Xoapa
suunr  (a,b)  aarn wxuépuii  Gommanru
icn O(x) yuyn ®(x)=F(x)+C. (C =const)6yrapm.
1-Dcaarma. |-Teopemapa (a,b) munr oparnx Gyamim
Wp. Arap iy wapr G6Gaxapuamaca TeOpPeMaHMHI
W YPHHAN GYAMAcAQH KOAMIITH MYMKHH.
an, f()=x  dymeapsm £ =(~o-)U(1c)
jiAaMpa Kapacax(pasmanky, 6y E tymaam opanux Gyraam),
wa f(x)=x yyn

XZ
F(x)=7 (x€E) ra
—XZ;' arap x € (1,+0) GHca,

D(x) =1 7
%4— 1, arap x € (—e0,—1) GHAca
ap GoinaaHry QyHKIMIAGD GYAUG,

0, x € (1,+) GHaca,
o) - Fx) =1 "2

| arap x € (—0,~1) GHaca
S¥aapu. Bunobapun, D(x)— F(x) afmpma E mymaavaa

rapMac GyAMaiAK.

. 2-3caatva. (a,b)pa Gepwaran xap xamaail hyHKums
M Bownanriy hynkuusira ara Gyrasepmaiam.
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[image: image7.png]Mrucon.. (~11) unrepsasaa yuby
-1, arap -l<x <0 fyica,
S(x)={ 0, arap x=0 6ynca,
I, arap O0<x <1 dyaca
DYHRUMAHM Kapaiing
4 By  dysams (—=1,1) uurepparna  Gomasray
yHKkupsra ora Ohmaiian. TeckapHcwHW (apas KHAQMAK,
AbHU  GepHATaH fuapua  (—1,1) a3 Gonmmanrkd  dyaxuus
F(x)ra ara 6§acu;
Fly= £ e-1D).
XycycaH,
Floy= =0 : m
Gyraau. .
By F(x) dyuxumsn [O,X] cermentaa (0 < x <1) Aarpawx
TEOPEMACKHHM KYAAAS ronamua;
Fx)-FO)= F(c)-x= fe)-x=x (ce(0,%). -
KeuHra TeHTAUKARY
FW-Ho

BRI

F(x)

=1, lim =}

x foer x )
6y, F(+0) =1 Oyammm keanS wmkaaM. By aca (1)
MyHOCAG&Tra 3UAAMD,
AeMak,  Kapanagrran  f(x) pymama  (~L1)qa
Gouranrus QyHKIM, sra Gyamaitan. P
2-Teopema. Arap f(x) € Cla,b)6¥rca, v xonaa (a,2)
AR BOmIASHINY BYHRIysra sra GYATAN.
By TeopeMaHiy ycGorH 34- MabPYISAT KEeATHDHAAAN.
2° Dyarumsyyr aHHKMac HHTerpasn. MHTerparnvay
xoccarap. Airalingg, (a,b) wreppansa  F(x)dynxous
S(x) muar 6upop Gompanrus yHKIpsICH GFACHH B
Flx)= f(x) (xe(a,b)) E
Y %0AAa  GepUAIRH f(x) yHKUMSHHKE HXTHEPHI GOIIAGHIWY
DYHKUHACH




[image: image8.jpg]F(x)+C  (C=const)
YwGy
F(x)+C (x € (a,b))
x)wnmnmr AHMKMAC HHTErpaAn ACHHAAM BA
[ (s
apu. Byraa I - uHTerpaa Gearncy, f(x) wH-
yskups, [(xX)dx mnTerpar octHaaTn HOAR

If(x)dx =F(x)+C (C=const)

®Kow6, (a,b) warepsama  f(x) dynxipsaanr
q 3 (a.b) aa xocmracu ury f(x) ra renr

romanmy Kepakkn, F'(x) = x® 6§acun. Arap
1
F(x)=—x*
(x) e
nass, F'(x) =x" Gyraan. Aemax,
[ax= —:—x‘ +C  (C=const).»

I xdx
Visx?
MHTerpas TOMMACHH,




[image: image9.png]Flx)=+1+x*

PyHKOUA yIYH R

P=@exty =—; S
l+x 1+x?
6ynaau. Aemak,
I xix N+ +C. »
1+

DHAM QHMKMAC WHISTPAAHMHT XOCCBAGPHHM  KEATH-
pamu3. ByHaaH GyéH aHMKMac HHTerpaa XaKkupa rar Sopramaa
YHM KAparaéTral OParHMKAQ MaBXyA AeO, ABHH HHIerpaa
OCTHAATH  (DYHROMA  KAparaéTraH opasnkaa  Ooumnanriy
dbyHKIMAra 3ra AeG KapaimMua,

1). Yuby

d(ff(x)dxy= f(x)dx
MyHocabar YpuHAU.

< Astraitavk, F(x)dyrxous ((x) manr Somaanemy
Pynruuscu GFacuu:

Fi(x) = f(x}.

Y xoraa,
Jfdx=Fx+C (= consn) .

6yrapn. By TeHrAMKRa Amjxpepemmah aMaAMHH KYANG
TOTAMH3.

d( If(x)dx) =d(F(x)+C) = dF(x) = F'(x)dx = f(x)dx »

By xocca asmaa Audrpepetnmaa Searnen  d, cjurpa
nHTerpan Gearncu I KeauB, yrap EnMo-8H TypraHaa yaapo
GHP-GUPHHH HYKOTHIIMIH UOAAAAIIAK.

2). Ymby

j’dF(x) =F(x)+C (C = const)

MyHOCAGaT YpHHAK.

< Airaitaux, F(x)bynrnua f(x) mnsr Gonmanrua
pyurpscH GYACHE:

Fi(x)= f(x).
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[image: image10.jpg]Y xoaaa,
j f(x)dx=F(x)+C  (C=const)
BYAIAM. AvHH naitTAa
[/ = [F'(xydx = [dF(x)
6yauG, Gy TeHrAHKAGpAQH
[aF @) =F)+C

Gyautm keanb nkapu. B

By xocca aBBaa uHTerpa Gearncu I , cyurpa Audxpe-
penmyan Gearncu d xeAus, yaap éHMa-8H Typraraa yaapo Gup-
GupuHy AyKoTHImMHY anraatapm Ba F(x) ra yarapyac C own

KYIHG KYHUIT KeDAKAHTHHI KYPCaTapd.
3). Y6y

U + gk = [ feods + [g(xds @
TEHTAHK YPHHAR OYyAaAH.

< Airaiank, F(x) pa @®(x) dyukausrap moc

pasumpa  f(x) Ba g(X)Aapruirr Gomaairky (hbyHKLUAAAPH
ByACHH
F'(x)=f(x), D'(x)=g(x).
Y xonaa
[redy=Fe)+C,, [gxdi=ox)+C,

e+ [gde = Fx)+ D)+, +C, - (3)

Aitnn nairraa

[Fe+ o] = () + 50
Byarananrm cabaGan
) + glokie=Fo + @) - €, ()
Gfaapm. (3) sa (4) smymocaGaraapaan, yaapaarn C,,C, saC,

AGPHUHT uXTHEPHIT Y3rapMac JKaHAMTHHH 9BTHOOpra oand
Tonamms:
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[image: image11.png]j{/(x) +g(npr= If(x)dx + jg(x)dx >
By X0CCA QHMKMAC MHTEeIPAAHMHT SAAHTHEANKK XOCCACH
AcHuAaAl,
4). Ym6y

Jr Coydx =k [ e ®)

TEHCAMK YpUHAE GFAapm, OyHaa k Yarapmac con Ba ke,
By xocca 10KopuAaTH 3)- x0cca Kabl HCBOTAAHAAH.
3-3caarma. (2) Ba (5) Temraukaapuu YHr Ba 9an
TOMOHASPHASTH M(POAAAAD OPACHAATH aliMpMa yarapMac COETa
GapoGapaur  MaBHOCHAGIH  (JIrapMac COE  aHMKAMIMIIL)
TEHTAKWKAAP A6 Kaparanu. ¥
Mucoa, Y6y

J= ¢

HHTETPaA TOMUACHH .

4 Anuk urrerparHmHr 3)- Ba 4)- XoccarapuAaH
oiparancak, ynaa

f(l—j;;-«.’»sinx)dx =5jl—;1x—2¢x~3jsmxdx

GYAMIIN KeAnb TVKAAK.
Duan

S
1+x*

—3sinx)dx

5 1
(~cosx) =sinx, (arcigy) = ——x
I+x

Gyaummins >xTHG0Pra 0AMG TonaMHI!

5 r]—zdx—:ifsinxdx = Sarcigx+3cosx+C.
+x

Aemar,
J =5arcigx +3cosx+C. »

3¢ ACOCHI aHNKMAC HHTErPAAAAD HKAABIAH.

DaeMerrap QYHKHHSAADHMHT XOCHASAADH  JKAABAAH
XaMAY aHMKMac HHTerpaa TabpudmaaH Qoiaararnb, copsd
WKuuﬂAapHmu" AHHKMAC HHTETPAAAADH TONHMABAH. YAApHH
JRamAaB, )KaABaA KYPHHULINTG KeATHPAMH3:

1). IO-dx=C. C = const.

10




[image: image12.jpg]2). Il~r[.r=,r+C.

!

+C, (a=-I).

3 “d
)J‘A = a+|
4). f—¥='"l-\1+0 (x#0).
fa'dx-——--pC (@>0, a=l).
5). Ina
Jerar=e* +c.

6). fsin xdx = —cosx+C.
7). Icosxdx =sinx +C.

8). jﬁ:,g”c, (= 2emnez)

d: =—ctgx +C, (x#m, neZ).
X

arcsinx+C,
= { (-l<x<l).

10). j\h‘f‘: =

—arccosx + (.
). J. dx _ arctgx+C,
1+x? —arccigx+C.

12). I.rhxdx:—du{»(f.
). fohxds = shx+ C.

14). j% Lot C,  (x20),

11




[image: image13.jpg]15). j—_:hx+c

4°.An¢¢epenm|almam Ba HHTErpaAraml amaiirapu
xaKkupa. Araiank, [ (x) bynkous  (a,b0) © Raa Gepuaran
BYACHH.

Opataa, [(X) DyHKIMSHUHE XOCHASCHHH TONMII yHU
Andpeperpamam  ( f(X) bynkupsita  andrpepenumarrai
amaanim Kyanam) pedimraaau. [ (x) byuximsnunr  (a,b) pam
GownaHrHd (YHKISCHIH Tomui, sbin [ (X) HUHT aHHKMAC

HHTErpaAvHM TommMm  yHM wumTerpamam  ( f(x) dymkipsira
MHTerpaA aMaAMHU KYAAAI) AeHHAAAW.

AndxpepeHuHanian  Ba  MHTErpasall  TyWyHYaAapH
MaTeMaTHKa Ba YHUHT TaTOMKAGPHAE MYXHM POAb YHHAVAM.

MareMaTHK aHaAH3HHUHT Audxpepenumasai TymyHIa-
cHpaH GHMp KaHua MacararapHM, XXYMAAaH Xapakar KOWyHWra
Kypa HyKra XapakarHHAHT OHHW Te3AMIHHW TONMIIAG, 3IPH
9YM3HK, MabAyM GYAraH XOAAQ YHra YpHHMA YTKAsHll Maca-
AAAApHHH XaA ITHINAA (DOAASNAHMASAK.

Kym XoArappa Xapakarparn HyKrauuHr xap Gup Baxr
MOMEHTAQIM TEe3AMIH MabAyM OYAraHAa Xapakar KOHYHHEH
TONMLI, IIPH UM3HKHHHI YPHHMAcHra Kypa Y3MHH aHHKA3M
MacaranapH 103ara KeaaaW. By Xoaaa yHKIMSIIHT XOCHAA-
CHra Kypa y3uHW TONMII AO3UM GyAaan.

By iokopuaa ocaal §rHAraH Macarasapra TeCKaps
6yAub, yArap (QYHKUMSAAPHM MHTErPAAAAIll aMaAu GpAaMBia
CUHASAH.

AeMak, GyHKIMAAGDHH AM(DDEPEHIMAMALT Ba MHTE!-
PaAAall aMAANGDH Y3apO TECKAPH aMaAap JKai.

MabAymky, oJaementap  yHKupsaapHuHr  (Gympa,
paunonan (hyHKIHSASD; AQPAKarH, KYPCATKHIAK Ba AOTapu-
MUK (DYHKIMSIAGD; TPHIOHOMETPHK Ba TECKapH TPHIOHOMETPHK
(DYHRUMANAD, YAADHWHI MWFMHAWCH, aWMpMacH, KyTiadTmacy,
HHCGaTH XaM HeKAM Mapra CyNepnosHLHAAAPAGE TY3MAIGH
(PYyHKUMSAGD TYMIMHHAAAM) XOCHAAAAPH SIHA JACMEHTap (hyHK-
UMAAAD GYAGAH.

AMMO XamMma sAeMeHTap (DyHKUMIAADHUHT MHTerpaA-
AapH aAeMeHTap (pyHKIHAAAp GyrasepMaiau.

Macanan, ym6y
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[image: image14.jpg]| f)=coss’, f(x)=e”  (xeR),
f(x)= ;.?i' (x>0).
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[image: image15.jpg]29-manpysa
Mnrerpasrram ycyarapu. Coppa KacpAapHu
HMHTEerpasAan.

1" VarapyBumis aAMaurTnpn® HHTETPaAAALT YCYAH.
@apa3s kuraiAnk, f(X) GyHKIMAHKHE GHUKMAC MHTIPaAH

[ (s )
Gepuaran 6YAHG, yHu Xucobaail Taralb ITHACHH.

Kyuunua, yarapysus X HM MabAyM KOMAAra Kypa Gomxa
yarapyBunra aAMaIITHDHII HATHXACHAA OEpHATaH HHTErpaa
COAAG MHTETPAAra KeA3AH Ba YHH XHCOGAALI 0COH GYAaan.

Airraiank, (1) wmrerpassarm  yarapysas X sptd
Yyarapysuu | Guaan ymGy

1= g(x)
myHocaGaraa 6Yaus, Kyiupary wapraap GakapuACHi:

1) @(x) yurums AudipepeHIpraranysu GYACHH;
2) g(t) pynxups Gonnanrwa bynxmus G(1) ra ara, smum
G'(t)=g(), (2)
[ =Gy+C;

3) (%) dysxuns xyiuparmaa

S(x)=g(@(x))- ¢'((x) (3)
HPOAIAAICHH,
VY xoma
[r@dx=Glpta) +C;
Gyrapm.
4 Mypakkab QYHKIHAHHAT XOCHAGCHHM XHCOBAAIN
Kompacupan  oiiaaranu6, (2) a (3) mymocaGaraapiu
auTHOOpra oAMbG TonaMM3:

[Glo) + €T = G (o)) ¢'(x) = glx) - ¢'(x) = [(x)

Bynaau




[image: image16.jpg][Fdx = Gptxy+C

GYAHUIN KeAHD WHKaAH.
ly itya Guaan (1) nrrerparis xpcoaan y3rapyBuHHu
HMHTErPAAAaIll YCYAH ACHHMAAAH.

By ycyaaa, yarapyBuuny JKypa kyn mynocaGar Guaan
AAMAUITHPHII HMKOHMATH OYAraH XO0AAA yAap opacupard
KApaAaeTran MHTEIPAaAHH COAAG XMCOOAZH! YdyH KyAah XOAra
KeATHDAAMIaHMHY TanAaG OAKII MyXUMAMD . P

Muconap. 1. Yuby

fsin Sxdx

MHTErPaA XHCOOAIHCHH.
<4 by umverpaw Y3rapyBYMHE aAMALITHPAMM3:

L i 1 1
inSydx= =— [sintdt=——cog +C=——cosSx+C. p
P Sdx= a'J 5 I 5 5
2. Yuiby
dx
pr ..
I e+t
MHTETPaA XHCOOAAHCHH.
< Aspano Gepuarax m—rrerpalmu Ky#iBparnya
el
e +e 41

8346 osamus. By uxrerparmn \jzrap)'n‘umu AAMALITHPHALT
yeyaupan hoiparant xucoGAaiMm3:

=t
.’% ’ o J: I]—Z=arctgl+C=arc{gé +C»
e +

*dx=dl
3. Ymoy
dx
J=
I €os.x
MHTerpan xucoGAaHCHH.
< Pasmanku,
1 COSX _ cosx

cosx cos’x l-sin®x

Yopa
15




[image: image17.jpg]cosxdx sinx=1¢
I;o; —J = |cos xdx = di

1-sin®x
GYAUOG,

dt
of o

LI S § N
1=12 (I-0)1+1) 2[(+0) (1-1)
ﬁymmumcaﬁaﬁlm
1 cdt  dt 1 fd(]"’l) d(1-1) 1,1+
(J(1+:) J(1 x)) 32U a+n - 1))_2[H+(
Gyrapu.
Arap

li_li»sinx_' (£+£)
1=t 1-snx °272
GyAMIIHEM IBTHOOPra OACAK, YHAA

dx &
=Injtg(=+)+C
J‘cosx nllg(z * 2)|+

IKAHMHM TOnAMH3. P

4. Ymby
dx
J= (@#0,aeR)
I#xzafa
MHTerpaA XMCOGAAHCHH.
< Hnrerpanaa-yarapysunnu Kyiuaparicia
AAMAUITHPAMH3:
x+Vx+a=t
Yiaa
di=d(x+4x +a)=(+ Ydx =
X +a
:dx'+a+xdx: t dx
Vi +a X +a

GyAuG, yraan




[image: image18.jpg]GyAnI Keaut YHKaad.
Harwxapa

J=I%=ln|r|+€=ln|x+dx’+a +C )

GyAMIIHEY TOmAMuU3 . B
2% ByAaraab unrerpaaram ycyan. Papas KHAAHAMK,
U(x)eaV (x)bynxmmanap  (a,b) € Raa  yaaykens  U'(x),
¥'(x)xocuranapra sra GyACHH.
Pasmanky,
U)-V(x) =U'(x)-¥(x)+U(x)-V'(x)

Gyrapn. Aemak,
F(x)=U(x)-V(x)

SR =U'@® V@) +U@)-V'(x)
bysRupsHHHT GomaanTiy QyHKIMACH 6YAaan. ByHaar
I[U’(x)- V(x)+U(x)-V'(x)Hx =U(x)-V(x)+C
Gyaum Keaut unkapm.
AnmgMac uarerpaasunr 3)- sa 4)- xoccarappan

[V@ V@i U@ V@) - U@ r@ae 6
GYAMIIMEY ToRaMu3,
(5) dopmyranu xyitmaarnsa

Ju@)-av ) V) V() - [V ave) D)
XaM E3M10 MyMKHH.

By (5') cdopmysa GyrakaaG umrerpassais opMyaack
. YHuHT épaaMppa

o) v od
MHTerpanny xucoGaam
U'(x)-V(x)dx
: (168
MiTerpaanm xpcoGaatira KeATHPHAJAM, -\

|
i 17




[image: image19.jpg]Mucoarap. 1.
Ix cos xdx
MHTeTpaA XMcoBAAHCHH.
44 Byaaxnab HHTerpaaralll (GOPMyAICHAAH (OIAANAHS
TOnaMMa:
U=x, dU=dx
Ixcos.xdx = ;
cosxdx=dV V =sin.
=xsinx+cosx+C. ¥

2. Y6y
Js Hx’ +adx

.J =xsinx-— Isin.xd.r :

du = de, V=x

x“+a
Gynapu. Byaakrab unrerpasam gopmyracupan dorparannt

TOMaMH3:

J= ,} = ,} -
xVx'+a-— Jﬁdx xx'+a

=xq)x'+a—jv)x'+ndx+af

=xw+a-J+a

Ix+a ﬂ
x+a

w]x’uz:

I dx )
Vil+a

Aemak,

J =xwl.r’+a—J+aI

dx
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[image: image20.jpg]1 dx
J=—|xJx’ +a+ .
2[( X" +a af x’+a]
Masaymxn,

dx 3
Im=ln;x+v.t'+a HC s
)
J=I\[xz+adx=§w[x2+a+%ln'x+w/.\'l+al+c

OyAmun KeAnG arKaan. b
3. Yu6y

dx
.1,=j'm (neN,aeR, a=0)

HHTErpas XMCOOAGHCHH.
« By unrerpaspa

1
= dV =dx
(x*+a*)"

ByAapu. (5) popmyrapan doaaraHME TODAMUS:

2

X J
=t ——rrdx =
(.t2+az)" I(xz+az)"'

a x ., dx
e et

Jy =X 2n-J, ~2na*J,,

(x*+a”)
Gynaau. By renrauxaan
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p={r}

2° Aaply AUPIEHAMAQDH KAMAQ MHYETPaA WMFHHAMALYD.
Sf(x) dyuruua {a,b] aa Gepuaran Ba deraparaHral Gyacua.
Yupa

AmeR, IMeR, Vxefab) 1 msf(x)si
EyraAH.

ABTaRAKK,

P= {XO)xr’xzv"’Xw—n"‘n}

[a.b] cermenmanr Gupop 6yaakrasin GYACKH. V X0a8
6y Oyraxaammmmr Xap Gup [X X, ] (k=012 . n-))
OPAAHFHAS .

m, =inf{f (0}, xelx 5,1,

M, =suplf(x)}, xelx x.]
Mapxya 6yAuG

k=012,.,n-1
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AIMTS GOFAMK GYAGAH:
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d. Yy
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an AapOYHHHT I0KOPH HHFHHANCH ACHHAGAH.
y i n f(x) dymaupsra xamaa [a,b] wasr P
ra GoranK Gyaapm:
| S$=8(f;P) .
&k xap 6up & € {0,1,2,...,n~ l} HUHT KUAMATMAR
| cermentA MXTHEDHE &, HYKIaHH TafMBAQIMU3:
] (k=012,..,n-1). Hatwkapa [a,b] muar
ra HUcOaTan

{gn' gl‘&z""‘au%}
n Xocua 6yaaam. By wykrarappam [ (x)

SE) (k=012..,n-1)

$ re an
k=0
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OHAM [a.b] cermenTHRUr GYAGKAGWIAGD TYIA
pP= {P} HuHr Xap 6up P € p  6yraxaamra mucGaran [ ()
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Kypa yerapaaanran GyAaAn.

S-raspud.  {s(/’ ;P)} TYIAGMHMHI @HMK 10K Dy
uerapach  f(x)  dymkupsmuar  [a,b] oparnkaary iy
MHTErpaAH ACHHASAH Ba

5
[

Kabu GeArnaanaps.
Aemax,

b
Jf (e =supls( £ )}

G-raspud. {S(/;P)] TmramEMEr ann Ky uerapd
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PaAHM AEHMAAAM Ba

b
Jrtodx
Kabu GeArvaaHasy. :

Aemak,
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Treas
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AQ# é3uamimra GorAMK Gyavaiiam:
b b

[redx= [fwdr.

ap. 1. f(x)=C , CeR, xelab]

HAHMHT HHTeDAAGHYBYAHAUTH aHUKAAHCHH,
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P= {x,,..\',,xz‘...,x,,,,,x,,}

OYAaKAGIIMIH ARG, ynra nucbaran  AapGy
AMFMHAMAGDHIN TOmaMIy:
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k=0

S(C;P)="ZIC-Ar, =C-(b-a).
Bysaan k=0 s
Supls(C; P)}=C-(b—a)
r

nf{S(C;P)=C-(b-a)
GYAHG,

b b
Je-dr= [c-ax
GyAm Kean6 'nuww.a
AeMak, f(x)=C dymxuus [a,8] aa
MHTCIDaANaHyBuYH Ba
b
e dx=c.p-a).
Xycycan , f(x)=1 Gyaranmaa

5
Jar=b-a

Oyrapn. B i

2. f()=D(x) , xe[0,1] 6yacum. By Apnpicod

bysxupsicmm [0,1] aa HMHTCTPAAMAHYBYMAMKKA TOKUIHPHACIH
<« [0]] cervenmnunr HMXTHEDUH

P Gyraxnams
nucGaran Aupuxae GynKImscHiME Aapby
al

HAHPHHAHAQDH

s(D;P):Zm‘ “Ax, =0 |
A0
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[a,b] cermentu amamerpn A, <&
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i < et |
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ip0

Kalu GeArnAaHaam.

By Tabpuan Ky#maaruda Xam ailTiiL MyMKHA:
Arap

Ve>0 , 36>0 , VPep |, 4,<8 V¢
YeyH
|o(f;Pi&)-J| <&
6YACa, y XoAra .
}”{“W o(fsP&)=J

ASHHMASAH.

9-ranpudpArap A, >0 aa  F(x)  dyuce
umrerpaa wurmiaucn o(f3P;4,) vexam  J  amvante
6yaca, y xomaa f(x) dyuxums  [a.b]  cerven
umTerpamanysud  (PUMAH  MALHOCHAA  HHTEIPAAAQIYH
AeiiHAaAM, J conmranca  f(x) dymamsmysr [a{

cemek;r GYiHya QWK MHTEIPAAH ASHHAGAM \
£

: h]f (x)dx

Kabu GeArnranasm.
Aemak,

b -l
;[f(X)dx= lim > /(6)-An

Mucor. f(x)=x , xe&la,b]6yrcan, By
(PYHKIMSHHHI' GHAK METETPaAH TOIMACHH.
< [a,b) cerverThuHT uxTHEPHI
P={xg, 3,2y 08, %, }

GyraKraummny 0AnG ynra mncGaran f(X) =x  dymrit
HHTETPaA HHIMHAMCHHI TY3aMH3:
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b-a

A, < & Gyaram wxraépuit P Gyraxrain sa wxrépyi

Wlynaait xuan6  f(x) dynmupsmmr annx A
HKKH XWMA Tabpuprasapu. By Tampucaap 3K
Tabpudaap Gyraru.

Opataa, [a.h] cerment Gffimua  wirrerpas
ynkumsaap Tyuravun R([@,b]) kabu Gearmnanapsn:

f(x) e R([a,b]) & f(x) dynxms [a,b] pa
MHTerPAAARHTYBYH.
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YHKIMSIHHHT MHTerpaAAaHyBYaHAHK
Me30HH (KpuTepuiicH).

& [@,b] cermenaa Gepuaran Ba uerapararran GyAuG,
p VL P RS o RS MRS &
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HMHr AapGy HUFHHAMAADH
-l
s(f,P)= ) m, - Ax,
k=0
S(iP)=3 M, -Ax,
k=0
nf{f(x)} . xelx.x,) .

=sup{f(0}, xelx.x,]
k=012, ..,n-1

@) <s(f:P)SS(fiP)S(b-a) fuﬂmx),
32-manpysaparu (3) TeHrcusAMKAapARH

EP= {x5,%;, 55,0 X0y s X}
Gupop Gyrakaamm 6yacui. By Gyraraam-
W Bykranapn  x, (k =02, ...,n) nykrarap xa-

uykranapun Kymu6, [a.b] cersewriuur
i XocHA Kmaamua, Yiu P C P’ kabu
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[image: image55.jpg]2). [a,b] cervesrrumunr uxmuépuit P sa P’ 6y,
AALIAGDH YuyH
s(f:P)Ss(f5P)
S(fiP)=S(f;:P)
MyHOcaGaTAap YpuBAK GYAaAK.
< [a,b] cermenTHHHr MXTHEPHIA
P ={Xg, X3 X3 000n X, 2 X0 }
GyAaKAaLMaH oraiiaK. COpAABK yayn P! 6yaakaam P iy
Gapua GyAyBuH HYKTAAGPH XaMAA KyLIMMua GUTTa X' HyKiag
103ara kearan Gyacun. By X' mykra X, xawaa X,,, HyKraasp
OpaCHAA JKOMAALICHH!
b A 405 2
Aemak,
Pt =4X0, Xis Xyuners Kis Ko Bpisinons + Xpas Ko}

By Oyaakaammapra nucGaran AapOyHMET KyHH  FHurisy
AApHHH 63aMH3:

S(f;P) = myAxy + mAx, + ...+ mAx, +...+m,_Ax, |
S P =myAx, + mAx, + ...
...+[m: S = x) e m (g, - x')]+ b, A,
Syea 3
m, =inf{f(x)} , xelx,,x7,
m' =inf{f(x)} , xe[x'\x,,]
Onau m} 2my m{' 2 m, Gyaunmuam ysTHGOpra oAHd
TonaMma:
SUGPY=SUP) =my(x = )+ my (-~ X) -
—mAx, 2 m (X' = x.)+my (x,, —xX)=mAx, =0
Keitnarn mynocabataan :
s(fiP) S s(fiP)
GyAMIIE KeAHD YHKaAH.
Xyaan mrynra yxmam,
S(f:P)28(fiP)
GyAuun ucGoTAGHAAH. P
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[image: image57.jpg]]f(x)dx < [fOax

GYAun keanG yuKaau. b
2°, MHrerpaaranyBuaHAUK Me30HH (KpHTepPHIiCH). iy
[a,b] cermentaa Gepuaran Ba ueraparanran f(x) by,

HUHI @HWK MHTeTPaAHHHHT MaBXYAMMIHM MacarsacHHH Kapg
MH3.

I-reopema. f(x) dpymmn [a,b] aa mrerparraiyy
6yammm yuyn Ve >0con oamnranaa xaM [a,b)] cermerrriy
mynpait P 6yaaxaanm romuan®, yura sucharan

S(iP)-s(fiP) <€
TEeHICU3AMKHHMHT GaKapHAMLIN 3apyp Ba €TapAud.
By Teopema KyHHAArnua XaMm H(DOAAGHHIIM MYMKIHIH
S eR(a,b))=>Ve>0, BFe{P}: S(fiP)-s(fiP)<e
[SZETVR
<« 3apypaurn. Aimaiiank, f(x) € R([a,b]) 6yrcun
Taspudra GuHoaH

5 2 b
[r@dc= [f@de= [ e

Gyranu.
Wxruépuii Mycbar £ COHHH OAAHAMK. YHAZ KyWi

IOKOPH HHTEIPAAAAPHMHT wx;pndmapm‘a Kypa
Relp): !f(x)dx—s(f;ﬁk%

b
&
apelp) - SULR)- I_f(x)dr<i
Gyrann.

Oupn [a,b] cermenmunr F, sa P, Gyrakaaumnapi’
Gapua 6yayBum nykranapupan [a,b] wor P ﬁymx,\\uﬂ"
XOCHA KHAGMH3,

Papmankn, P, C P, P, C P Gyraan. AapGy i
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. MKK¥ Y3rapyBUHHHHT DAHOHAA QYHKIHMACH

. Mkxu « Ba V yarapysaunap Gepuaran 6yau6,
BUMAAD EpAaMMAA YOy

u” v (n=0L2,.; m=012.)

Ty3amns. Kyitnparn

(1,V) = G + Gt + AV + Goght® + @ v+ @y’ + ...
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M BYHAS dgq s @y Aoy seney (O, —XEKMKHT COHABD.
P(u.v) xamMpaa Q(u,v) Aap u BA v yarapysum-

R(u,v) xabu Gearurasapm:
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| X YarapyBuMHUHT
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v=p(x)
\apy Gyacui.Y xoaaa R(u,v) dymxaps  @(x) ra
WSIABDHUHT paljHOHaA (PyHKUMACH GYAaad.
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%X, (k=012..n1-1) oparukpary  TeSpaniumii '
OpKAAH GeArHAaiiMuA3.
Y xonpa

a-\ n-t
SUfiP)=s(f3P)= Y (M, —m,)-Ax, = Y @ Ax,
A=0 A=

6316, |-Teopema Kyiuaaruta HhoAaAGHAAM:

f(x) dbynxuus  [a,b]aa wirrerparranysun 6amn ¥
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GyAakramy TonauG, yHra HucGaTai

-l
Yo A <e
&=0

TeHICHIAUKHUHT GasKapUAKUIA 3apyp Ba STapAu.
Aemak,
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MK, f(x) dykuus [a,b] cermentaa yoysan
) Gyacun.
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[a,b] aa mirrerparnaiynun Gaaamn. Y.1

<f(x)dyxmms  [a,b] aa  weraparamran Gy,
Aemaxk,
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Gyraam.
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T
ACHMH3.
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yuGy
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a,b] cermentun Anamerpn A, <min(d,y)
P Gyraxraumuy oAub, yura nucGaran

5 1
Z o, A, n

anr xap  Gnp  xammaa [x,, x, ]
OPaAMKAGPHHHT  yayHAMKAapH Ay, Aap

'[‘A»xm]n(x —d,x" +6)=0
an [x;,x,,;] ra Moc xapaapuaan

Z(n,,Ax

a ﬁwmupmmy.m,,wy,‘yﬂ
XX, JNE = 8,5 +6) 20

[xe X, JN{x" =8y 20
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[image: image67.png]Xm -Ax, 2(0‘ Ax,+2 @, - Ax,

GYAMG, TEHTABKHAHT YHI TOMOHARIH KYIUHAYBYHUAAD y'-lyl-x

Ek @, -Axy € ———-T' -Ax; 52&;——”; (I?—a)-"

2 0, A% S20-T' A% $2-C-45=8C -

Oyaapu. AeMax,

w1 .
o ¢ &
Yo Ay <otme
et & 2 2

By aca f{(x) dykmusuunr [a,b] aa unrerpasnanysun
IKAHUAK GHAAMPAAH. P
Mamx, Astraiiauk,

arap 0<x <1

Sf(x)=
0, arap x =0
6yacun. f(x)e R([0,1]) 6§amun ncGoraamcur.




[image: image68.jpg]35-manpysa
1K HHTETPAANAPHIHT XOCCaAapH.

M YHIHKAMAMK XaMAQ aAAHTHBAHK

(X)€R(a.b]) sa CeR 6yca y xoma
,b]) 6yAu6,

o s =clrooar

[a,b]) Ba Ce R GYACHH. AnyK METerpar

a(C-f(NP&) = o(f;PL,),
m o ‘C~f(x):P;§,)=C~gjch,P.§.).

- (C-f(x) e R([a,b])
5 5
e rac=c [f@ax.»

S eR(ab), gx)e R(lab)
| U+ et e ()

L b
)+ (0 = [ (e~ [
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[image: image69.jpg]4 Auuk nHrerpas Taspugnra Kypa
b

Jim o/, P.&,) = !f(x)d.t.

b
lim o(/,P,&,) = [g(x)dx

Byrapu.
Papwanks,

o(f + 8 P.5,)=o(f.P.E)+o(f.P.E,)
Astvurrra sra GYAran QyKIEAAAD XaKHAA TROPEMaAal
oriparanmt,
f(x) € R([a,b]) Bag(x) € R([a,b]) sxanurupan

O+ etonde = [ (e fatorts

OYAMIIMEN TOnaMK3, P

3) Arap
S(x)e R(fa,cl). f(x) € R([c.b])
Gyaca. y xoapa
J(x) € R([a,b])
6yAuG, N
jf(x)d.r = If(x)d.r + Ig(x)dx
Gyrapm. ‘ : ‘

< Aitraiiang,a < ¢ <b 6yaub, f(x) e R([a.c]) sa
S(x) € R([e,b]) 6yacm.
Y xomaVe>0 con onmramae xam  [a,c] opaanki#
Ay, <O, Gyaran P Gyrakaamy Tonuaaanks

SUPY=sUR) <%, )

mysunraek  [a,c]  opaaukmmar 2, <05, Gyaran

GYAARAALIN TOTTHASAMKH,
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[image: image70.jpg]S(f:l’;)—s(f:l"z)<§

[a.5] opanukuunr anamerp 4, <&'=ming,d,)

P, 6yraxraumnm onamus. By P, ojrax-

S(fiP),  s(fiP)

mar [a,c] Ba [c,b] Asru 6yaysum

t0c pasuwaa yrapumnr P, xamaa P, Gyaakaam-

&

SUP)=s(iR) <2,

€

SUR)-s(3R) <5

[a,b], [a,c], [c,b] opasurrap
anira yrcGaTan MHTErPaA MIFHANAAPY
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[image: image71.jpg]ST A EE) A T fE)
GyAnG,
[EII@‘)‘AXA = %‘l./.(én ) Ax, +[¢2‘»;l/ (€,)-Ax,
OyHaa. Murerpaa Tabpudmaai Goiparasius TonaMis:
b 3 1)
[ o= [ £ (o + [ (xadx

c<a<b, a<b<cGyrran XOMAPAZ XaM XOCCAHHHI" VP
6yAuIun ueGorTaaHaam. b

4) Arap [ (x) € R([a,b]). g(x) e R([a,b]) 6yrca. y
xoma f(x)-g(x) € R{a,b]) Gyaann.

< Mopomuky, f(x)sa g(x) dykuwsmnap [a.b]
HHTEIPAAMAHYBIM IKAH, YHAR

S(;P)-s(f;P)< ﬁ (M*=sup f(x),xe[a,b)

S(g;P)—S(g;PRE%’- (M =sup g(x), x€[a,b])
ByraaH.
Airratiauk, Vx € (a,b] aa f(x)20, g(x)20
ByACHH.

Y xona Vxe[x,ix,, ] yuys

0<m, < f(x)<SM,, m =inf f(x), M, =sup [(x);

0<m, <g(x)sM,, m, =inf g(x), M| =supg()
6yAn0, yaapaaH

0<m, my < f(x)-g(x)<M, M.

GYAHIIN KeAHD YHKaAM.
Afing nanTAa
m} =inf{f () g0}, M} =suplf(x)- g0}
Aap ydyn
mgom, <my SM? <M M
GYAHG,
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[image: image72.jpg]M} —m <M, -M[ —m, -m =
=M{(M, —m)+m (M| -m])

M2M, , M'2M, skanunn smubopra

g:B) (7 &:P)= T (] - mi)<

L=

(M‘ —my)-Ax, + M ':7;:;(”2 —m})=
13B) = s(fiP))+ M(S(g: P) - s(g: P)) <
+M L cn

2M

[(x)-g(x) € R([a,b)) .
S(x) sa g(x) dykmemnap [a,h] aa

anyBun (PYKIHAAAD GYACHH.
Vx e[a,b] aa

S(x)—inf f(x)= f(x)-m20
gx)-infg(x)=g(x)-m' 20

W

W f(x)- g(x) dyxumsmn Kyiaparma é3u6

= (f(x) = m)g(x)— m’)+ mg(x) + m'f (x) - mm.
Jur Tomonmpark xap Gup kymmayen [a.b] pa
Gyarananri cabaGan f(x)- g(x) xaw [a,b)
astysan Gyaapu. >

@. Arap  f(x) € R([a,b]) 6yaca, y xoma

[a,b]) Gynaau, Synaa ne N .
ErPaAH ‘TeHTCHIAMKAAp Guaan Goraanran

S(x) € R([a,b)) 6yau6, Vx e[a,b)] ra
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[image: image73.jpg]6yAca, y xoaa
b
j’ f(xX)dx 20

Gyaanm.
< Minrerpaamunr TabpHdHra Kypa

A, 0 22 g/(g,)-m, —)I/'(x)d.\'
Gynanm. ’
Y xoma, Vxe(a,b] aa S(x) 2 065ammpan
:);f(g,)m, >0
6yAuD, yipan
5
[rwdc=0

OYAHLIN KeAHD unKapu. b
L-uamwxa. Arap f(x)e R([a,b)), g(x) e R([a,b])
Gyaud, Vxela,h] pa f(x)< £(X) 6yaca, y xanna

]l S(x)dx < ]g(x)(l(

4 Pasiianku, N

S() € R([a,b)) .g(x) € R(a,b)) = (g(x) - /(x)) R([a.b])
ByAnG,

b b 5
80~/ (0)20= [(g(x)~ /(0)dx 20 ()~ [ 1)
20= If(x)dr < Ig(.\')ir

Gyrapm. >
2-natwka. Arap f(x) e R([a,h]). g(x) e R([a.h])

6yaca, y xonaa
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[image: image74.jpg]y s]ﬁf‘(x)dx~‘ﬁg’(xnx @

aépuit o € R yuyn
b
Jo@-a-g) dez0

b b
Y =20 [ f(x)g(x)dx+ [£2(x)de =0

AT YUXaAHHHI AHCKDHMMHAHTH MycGaT
caBaban

.xk(x)dx]- - l:[f‘ (x)dx- ]g’(x)dx <0,

N
)(x)g(xu‘{s"bjf*(x)dr,ﬁg’(ndx

K Kouni -ByHAKOBCKHI TeHICH3AUTH

@p /()€ R(la,b]) 6ica. |1(x)] < R([a.b])

B :[f(x}d;i < :ﬂf(x]dx

L AR([a.b]) GyAcun.  MHTerpaaHyBuHAMK
Ve >0 oaunrampa xam  [a,b] cerverrsmmr
Al TOIHAGAMKH, yHra HucGaran

-t
S(fiP)=s(f:P) =) oAx, <&
k-0
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[image: image75.jpg]Gynaau, Gymaa @, — [ (x) dywimssmnr [x,.0,,, | aars
TeGpaHHim.

PaBlualkH, Vx',x"e [(a.b] yuyu

lret=lremfstran - e
BYAHG, yHpaan
supl‘}'(x')] - lf(.x" )B < sup‘[(.r’) - 1)

OyAmnIN KeAnD uBKasH.

Aemak,

@, <,

6yraan., Oynaa @ —lf(x)‘ ysxkimsmnr [x,x, ] aary
TeGpanuum. Wyaapry asaGopra oaub,

at n-l
SR -s(fP) = Y@ - Ax =, -Ax, <z
=) =0
GyAumIEN Tonamus. AeMax, ]f(x)l € R([a,b])
f(X) Ba '[(x)| DYHKINANGPHHHT HHTErPAA HHTHHAKAIDH
yayu AapGy TeopeMach KeATHpHAMaraH

"Z'f(:, < S ) ax,

k=0

+ YHAaR

’:[_I;X)dr‘ < :ﬂf(x)ldx

GyAMIIN KeAHG uHRAAH. P

3", Vpra KmiiMar XaKmaaru Teopemarap. Ajrraiti
[(x) dynxuna [a,b] Aa Gepuaras Ba weraparasran Gyachi:)
xoma m=inf{f(x)}, M =sup{f(x)} (xela,b]) mapxyr #
Vx € [a,b] yayu

m< f(x)sM

TEHICH3AMKAGD VPHHAH GYAaAn.

I-teopema. Arap [ xe R([a,h]) Syaca y 0¥
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[image: image76.jpg]w(m < g < M) con Maxkyaky,

[rdc=p-(b-a)

< _\(x)SM:]-md\‘s]f(x)de}de:

b
= m(b-a) < [f(x)dx < M(b-a)
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[image: image77.png]2-teopema. Arap f(x) e R([a,b]), g{x) € R([q,
6yau6, [@,b] aa g(x) dynrups Yo MmopacHhs YaraprupMa
¥ XoAaa myHaail Yarapmac p{m < g < M) con MaBRYAKu,

[F(gtndy = u [glrdx €

Oyraan.
< Anraivuk, Vx efa,blaa g(x) 20 Gyacm Yipa
PaBILAHKS,
m< f(x)sM = mg(x)< Mg(x)=>
5 b 5
=m Ig(x)dx < If(x)g(x)dx <M Ig(x)dx
6Yrapu.

b
a) Ig(x Ydx =0 6yacum. Y xonpa

.
{rmgdx=o
6yau6, wxruspuit 4(m < < M) aa (3} Ypuran 6¥raan.

b
6) Ig(x)dx >0 6yacun. ¥ xonsa

13
[rgtnd

mL St <M
[exrax
6YAHG,

b

[rgea
o= ."__;_—_
[gGyas
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[image: image78.jpg]k. K
- [f@gd= ufg(x)dx
u;MH- > ’
@. Arap  f(x)€C[a,b] 6yru6,
a,b]) sa g(x) bynaums [a,b] aa 3
prupmaca, y xoaa mykaait ¢ € [a,b]

j[f (x)g(x)dx = f(0) bj'g(X)dx

& C((~o, +)) 6yau6, y T(T #0) paspan
¥ xoma VaeR yayn

T

jf(x)dx=]f(x>4x

o
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[image: image79.jpg]36-mabpy3a
Yerapanapy V3rapysun OVAran aHug
HHTerpaAaap. 0

1". Bas3n MaBAYMOTAP. KyAuAIrAapiy Tanpud)
XAMAA KeAnnys cudpaTiaa KapaiMus:
1). Mxcruépuit f(x) dysxous yayn

Jrede=o
2). f(x)& R([a,b]) Ba a <b Gyrranaa

“« L3
Jrede==freod
b @

[DZERUS

1-reopema. Arap  f(x) € R([a.h]) 6yaca, v xonss
wxruépuis [@, ) < [a,b) yayn f(x) € R([a, f]) Gyranu

< f(x)€ R([a,b]) 6yau6, (a,ff]<(a,b] Gyrcn
VIHTerpaAraHyBaHAMK Me3oHura xypa, Ve >0 con canniranm
xam [a,b] oparvkmmir myppalii P GyAakAauiN TONMAGANEN,
yHra nucOaran

S(/iP)=s(fiP)< &
Gynaam.
P 6yAaKAaHUET GYAYBUI HYKIAAGDH X, X, Xy, oo s Xy oKy o
Katopura @ Ba f/ wykrarapiu k§um6, [a,b] oparnssynr ani
P GyAaKAQIIMHM  XOCHA KHAAMH3. Pasimank, Pc I
Byraan.
AapBy HUPMHAMAGDHHWHT XOCcacHTa Kypa
s(fiPYss(fP)
S(fiP)Y2S(fiP)
GyAUG,
S(/iP)-s(fiP)<e

Gyranm.

P Gyraxrammmir [, F] parn Gyavsau nywraratl
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[image: image80.jpg][a,5] opanmmmr Py Gxakaaumn xocun ey,
nucbaran f(x)  dymxpmuanr - Aap6y
, Ty3aMu3: -

S(LR) s(/iP)
( s(f3PY)

P) S(fP)<S(fP) -s(f3P)
3. AeMax,
S(f:P)-s(f;P)<¢
f(x) e R([a, f]) sxannuu Gusanpass. »

" Yeraparapm yIrapyBuH aHMK HHTerparrap.
)€ R(la,b]) Gyrcmn. Y xoma woKopupa
ara xypa f(x)e R([(a.x]) , a<x<bh,
[a,b] opaux Gyitnua amuk urrerparn X

" jf(')dl (xefa,b] . F(a)=0)
. Arap f(x) € R([a.b]) Gyrca,
a,b]) Gywn-x [a,b] oparnxaas mxTapuit

11 0AHO,

F(x')=F(x")

—F@)| =l]’f(1)dt < 1’[/(:)(,1; <
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[image: image81.jpg]sm:;{f(l)ﬁ :[dl =s:ffl/(l)‘»lx~.x’1 v‘
Aemak, V& >0 rakypa, 0= supl[(l)’ AeHHACS, v ‘
{ab}

XoMma !.r‘—.ﬂ <& TeHrCHIANKHYM Kanoataawupysan V', X' M?

yayn
JF(x) - F(x")| =sup| £} J—x| < sup| £ ()] - 6 =
(ab]

-l

(a6}
6ynaam. By aca F(x) dynxupsimnr [a,b) aa rexnc yaryxon
O6yAntmin Guasapaan. Aemax, F(x)e Cla,b]. »
3-teopema. Arap  F(x) € Cla,b] Gyaca, y xona
F(x) dyuxuus [a,b] aa xocuaara sra 6JAnG,
F'(x)=f(x)
Gyrapn.

< Airmaiank, F(x)e Cla,b) 6yau6, xela,b), x+Avead]
GYACHH. AHUK MHTEIPAAHNRE XOCCAABPUAAH ORAANAHHO
TOmaMH3: N

Flx+A)-F(x) _ 1 |7F P
a5 = Ax[ i (l)dt]—

~——[[f(x)dr . j“f(t)dt - ]f(r)dl]— — Ifmdl

Vpra KUMaT XaKMAAIH TEOPEMAARH d)ou,mwmﬁ yuiby

Eat A= FX), poxvi0-ax) <<
Ax
TCHIAMKKA KeAaM#a.

Keitunru renrankaa, Ax > 0 Aa aumira §ub
F'(x) = J(x)

OyAMImHE Tonamus. »
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[image: image82.jpg]a. Arap F(x) € C[a,b] 6yaca, y xoma f(x)
a 4 hyHRuMATa 3ra GYAGAM.

Y TACAME IOKOPHAAIM 3-T€OPEMaAaH KeAMD YMEAAU.
pyskupMsnunr Gomaanruy pyrKipsicH

F) = [fr

wnaiiank, [ (x) e R([a.b]) 6yacun. ¥ xaaa

]), @ < x < b 6yaub, dynrusmmar [x,b] opaank
K uuTerpaaM X ra Gorauk Gyraam:
b

D(x) = j f(dt (xela,b], B(b)=0)
ImarpaA xoccacmn domaarannt Tomamms:
j f0)dt+ j [(t)dt = F(x) + ®(x) (x=[a,b])

b
(x) = [fx)dx— F(x)

1 TeRranK, P(X) QyHKUMARMHT XOCCAAAPHHK
) YHKLMSAAPHUHT XOCCAAAPH OPKAAK
ITMHM Ky PCATaAH.
F(x) € Cla,b] 6yaca, y xoma
P'(x)=-f(x)

=[ jf«)d:—ﬁ(x)) =F()=-/(x) »
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[image: image83.jpg]Mamx. Arap
F(x) = [sin xdx, xe[-L]]
1

6yaca, y xonpa  F(X) dynxumsimnr X = 0 HyRTapnd Xocu iy
MaBXyA IMACAMIH HCOOTAAHCHH.




[image: image84.jpg]37-mampysa
MHTerpaAAapHH XucoOAam.

Al HHTErpaAAapHy Tabpudra Kypa xpcobaam.
fin)e R([a,b]) 6yrcun. Yupa  wrrerpas

fim 36 = [ o

Yy

b
Isinx dx

., J(x)=sinxe C[a,b]. Aewmax,
,6)). [a,b] oparnkun ywiGy
a+ea, .a+la,,.a+ka,..,a+na, =b

a, Oymaa @, ._-ﬁi, n Ta renr GyAaKKa
n
sa+(k+)a,] (k=02,.,n-1)
KyHMAarnua
+(k+)a, (k=012,..,n-1)
J(x) =sinx dyHRUMAHUAT METErPaA

=0

2sinZ2sin(a+ (k + D, ) =




[image: image85.jpg]2 .
[cos(n +(k +l)a_) —cos(a+(k «ri—)a‘ )
2sin—" 2 -
2
Gyraam.
Harnxapa HHTErpaA HMIMEAM ydyH yuidy

a, 1 3. ]
g=— Z[ms«n(k+-2—)a,,)—cus(a+(k+3)anl}:
2sm—2i‘ 0! -

a,

2

sin—"
2

1 1
~a.)-cos(b+—
(cos(a + > a,)—cos(b+ > a,))

TEHIAHKKA KeAaMM3.
Keitrry renrankaa 4, =Ax, =@, — 0 pAa s
yru6 Tonamus:

b
jsinxdx:cosa—cosb »

2", Huioton-AeiGmin gopmyaacn. Afmaitaux, /(%
cynkmus  [a,b] cermentaa Gepuaram Ba mry Cerveniy
yanykcus 6¥acun. ¥ xonaa f(x) Gomnanrua dyHKips

F@)= [/ @)t

ra 3ra GyAapn.
Pasmanxy, ®(x) dyskups £ (x) munr wcrnepsl
Gomaanruy yskipsicn 6yAca, ¥ Xoapa
D(x)=F(x)+C (C = const)

Gyraam.
By Tenrankaa, aBBaa Y =a pel

D(a)=C,
cyurpa  x=b pe6
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[image: image86.jpg]b
Db)= [f(x)dx+C
3. Aemak, ’
b
Jrde=ow)-d@. 1)
oH-AeiGHHI] (POPMyAACH ACHHASAM.
AR D(b)—-D(a) aiivpma d’(x){h Kabu E3uAaAH.
b

| (x)dx = d’(x)| =d(b)-D(a)

I b
xL=lnb-lna=ln-a— (a>0,b>0)

Y3 (MAGDHHM aAMamTHpHm  PopMyAacH.
uk, f(x) e Cla,b] Gyacun. By xoraa

b
- [rGxyax

Gynaam.
6y dynxuns [a,b] aa Gownanrma P(x)

Jr@dx=op)-ow

MK, aHHK MHTErpasAd X y3rapyeym ymoy
x=g(t)

HpuAran GyAnG, Synaa ¢@(t) pymxipa

Gaxapcuu:

B] 69au6, (1) bynkumsinnnr Gapua
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[image: image87.jpg]wuitvaraapu [a,b] ra rermmmn;
2 gla)=a, o(p)=b;

3) () dynkuma [, f) aa ysaykeus ¢'(t) Xocurara oy,
6YACHH.
Y xoapa

s s
Jreode=[rpwy-owar @

Gyraan.
« Paswankn, P(@(r)) mypakkad dymKups [e.f)
CerMeHTAA Y3AYKCH3 GyAHG,
(@) =P (p(0))- (1)
GyAaan.
Arap @'(x)= f(x)axannmm yETHOOPIa OACAK, Vi
(@(@(0)) = (1) ¢'(2)
Gy Tonamus.by aca D(¢A1)) dbyrkims [, [ aa
f(@(1)-@'(t) dynrupsimnr Gomranri dysxunscs |
sKaHHHHM GuaaMpaan. Hutoron-AeiGHui Gropmyracn:s kypa

A
If (9(0))- ¢'(D)dt = D(( B)) - Pl p(0)) = D(b) — Plaa)

'(2) Ba (3) mynocabaraapaan
b B
Jreade= [rip)-¢ Wt 0]

Gyauum KeAnb uuKaan. »

(4) dOpMyAa aHUK MHTErParA F3rapyBuiy aAMalITH]
DOPMYAACH ACHHAGAH.
Miicon. YiuGy

I_NI-T drx

HHTErpaA XHCOOAAHCHH.

« Bepuaran uirrerpaasa X =sint aamanrripiii®
Bakapamma. YHAQ
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[image: image88.jpg]- -
z =

j\/ 1-sin® ¢ costdr = Icos wdt =
o

e

3
j(l+lcoszz)d:=(lz+lsm2: =%
2 2 2 4 o 4

KAab maTerpaArams GopMyAacH. ANTaiauk |
ihyskuumsinaprmar xap Gupy [a,5] cermentaa
va V '(x) XocuAasapra ara Gyacui. Y Xoaaa

? xucobAall KOMAACHTa Kypa

Wx)-¥V(x)) =U"(0)- V() +U(x)-V'(x)
U(x)-V(x) dymxps [a.b] oparuraa
(x)-V'(x) ynkupsrne Gomane
Heloron-Ae#brni  (popmyAacupan

1. Y6y
2
Ix Inxdx
1
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[image: image89.jpg]XPCOBAHCHH.
< (5) dopmyrana U(x)=Inx, dV(x) = X, s0mn

Vix)= —{ Aeb TonaMms:

2 2 2 2.2 2
jxmxdx=(i-|nx)\ —]’lex:zmz-lj.rdx:zlnz Y
g 2 12 % 24 4

'

2. Y6y
.

2
J, = [sin" xdx (n=012,.)
o

MHTErpaA XMCOOAAHCHH.
< Papmanky,
<

: k
Jo=ldx== J, = fsmxdx (—cosx)‘ =1

0 2 {*

nx2 Gymwﬁepmau WHTETParHH

sm" 1 xd(-cosx)

._.u\-

= ]sin" xdx=
0
KYPHHHIIMAA 8anG, yHia 5?;\510\36 MHTErpPaAAALLl lupmynf
Hu KyAraiimus, Harwxapa
<
- 2
J, = (~sin"" x-cosx)| 2 +(n-1) js'm"'lxcos’ xdr =
o

=

x
i y
Is'm"” x(1-sin’ ¥
o

2
=(n— l) Sin" % x(1—sin’ x)dx =(n—1)
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9 БОБ. АНИК, ИНТЫТАЛЫИНГ БАЪЗИ ТАДБЩЛАРИ
39-маъруза Текис шаклнинг юзи ва уни здисоблащ
1° Текис шаклнинг юзи тушунчаси. Маълумки, (х,у) жуфтлик, (л 6 К, у 6 Я) , текисликда нуктани ифодалайди.
Координаталари ушбу а<х<Ь, с<у<(1     {а е К,Ь € К,с е К,с! е Щ тенгсизликларни кдноатлантирувчи текислик нукталарида х;осил булган Д, туплам :
Р* - {(х,у);х е [ауЬ],уе [с,*/]} тугри туртбурчак дейилади (1 -чизма)
[image: image101.jpg]



1-чизма Бу тугри  туртбурчакнинг томонлари   (чегаралар мое равишда координаталар укига паратлел булади.
2)0 тугри туртбурчакнинг юзи деб (унинг чегарасининг, яъни
х-а   ,   х = Ь
(с<у<с1),
у-с   ,   у-й
(а < х <Ь)
тугри    чизик, кесма\арининг  Д  га тегишли булишй тегишли булмаслигидан катъий назар) ушбу
микдорга айтилади.
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4 3apypamrn. Airaitank, () 1maka 103ara sra Gyscts
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sup{p(A)} = inf{4(B)} = u(Q)
OyAaam.
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HU GHPraAMKAQ e4n, YAGPHHHT KeCHILMI HYKTaAGPHIK
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aru 103a Manduii Mopa GuAaH OAHHAAK.
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(k=012,..,n-1 ; 4,=4,4,=B8)
| CeKTopyarapra aXxparamMma.

p=pl6)cCla.f]
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AC MHTErPAAHMHT SIKMHAAITYBIHAMIH.
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KYHHAQI'M TeOpeMara Keaamma.
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Mandumit 6yAmaran GpyHKIMAHHHT XoCMac
MHTerpaAAapH.

1% Mandmit 6yamaran dyskipus xocmac
MHTEIPAANHHHT SKHHAQIIYBUMAHTY.
Adrraiiank |, f(x) ynkims [a,+0) oOpaAHKaa Gepuaran
AHG, VX € [a+0)  aa f(x)20 6yacun. By (ynkumsanmn

1] na (@ <1< +m) HHTerpaAaHyBus  ASHARK:
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OGyAMIIM 3apyp B3 €TapAH,
4 3apypaurn. Arraiank, (1) mererpan ARHMHAGLITy gy
Gyacun. Tavpudra Guroan
limF(r)

-
MaBxyp Ba 9ekAn Gyraau. Ymaa, 3CeR . VI>a na F)<e
GYnanm.

Erapauanrs. Airraiang, F(1) dysxuas (a,4c) ”
JIOKOPHAQrH Yeraparanran GyacHn. Aeu nairaa (1) Joyugy,
dynkopa. Aemax,! —> +0 a2 F(f) dyskmust deran Amvpng
ora. By oaca (I) wmrerparmnm skmmaamysuM  Gyniuumgg
Grapupaan. >

By TeopeMaaan KyHMAQIH HaTHKA KeANG YHMKaAl.

Hamwxa. Arap  F (1) dyssams (¢ € (@,+90)) roxopupam
ueraparaHMaraH O§Aca, y XoAaa

Troous

MHTEIPaA y30KAAIyBSY GyAaAH.
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MaBAyM  MyHocabaraa  GyaraHpa  GHpHHEHET  XOCMAC
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Arap jg(x)d.\' SRuHAAmYBYM GYACa, y X0AAa j_/'(.l')dx .

sAKuHAAmYBIH GYAIAN.
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Arap k <+ GyAuO, Ig(x)dx AKHHAGLIYBIH GYAC,
¥ Xoma If (xX)dx xam SRMHAQUIYBH GYASAN.
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s> g(x)

GyAHG, Ig(x)dx SKUHAGLITYBIH GYACHH. Aubrres

Tappudura ﬁu:loan
Ve>0, 3t >a, V>4,
Ad
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7- 606. AHMKMAC HHTErpaA
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HHTErpaA TyuryH4aAaph
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i 8-606. AuuK MHTerpaArap

 32-mampysa. AHMK HHTErapaA TYHIYHYacH
1% Cerviesas GYAGKAGDL............coovureenei ALty
2. A\apOy iHTHEAMAGDH XaMAQ WHTETPaA
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3° XocMac HHTeIPaAHHHT SKHHAGUTYBYHAKTH .......covvrveeeresnes
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49-manpysa. COHAM KATOPAAp Ba YAAPHHHT SIKUH
AQuryBURAMIH. SIKNHAGITYBYH KATOPHHHT XOCCAAAPH.
Komn Teopemacs.
1°. COHAM KaTOp TYITYHHACH. .......conv.-
2%, SIKMHAQUIYBYM KATOPHUHT XOCCAAAPH.
3. Katopuusr skusAamrysusasrs. Koumm Teopemacs. .

..195

50-maspysa. MychaT XapAu KaTopaap.
1°. Myc6ar Xapau KaTOpAap Ba YAGPHHHI'
SIKMHAAUTYBUHAMTH. . e
2°. MycGar xapan m-mp»\apm taupcnam 'reopenanapu.

51-maspysa. MychaT XapAB KaTopAapAa
AKUHAAIINIL AAOMATAAPH.

1°. Ko aromar. ...

2%, AaramGep aroMaT.

3°. MirTerpaa aromar.

4°.Paabe aromarh.

52-MaBpy3a. AGCOAIOT Ba MIaPTAK
SIKMHAQIIYBYH KaTOPAGD.
17 AGCOAIOT Ba IIAPTAH SKMHAANIYBYH KATOPAAD
FYTEYIIBAER, 5305w sasilsansds oo PR VAL S5 TaHaTH
2°. AGCONIOT SIKMHAALIYBYIH KATOPAADHMHT XOCCAAAPH.

53-manpysa. UxTuépmit XaaAn KaTopAapaa
SKWHAANIAI BAOMATAADH.

1°. AeiHOHHI] JAOMATH. .....

2°. Aupixae-AGeAb aAOMaTH.

54-manpysa. Yekcua KynairMarap.
1°. YekcH3 KynairMa TYIIYHYACH. .........
2. SIKMHAAIITYBYM YEKCH3 KYTIANTMAAAPHUHT XOCCAAAPH.
3. Yexcus Kymaittmarap GHAGH KaTOpAAp
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Myxappup: T. Tuaraes
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Tepumira 24.03.2003 #mapa Gepuapm. Bocumra 11.06.
2003 imapa pyxcar sruapn. Bugivm 84x108 1/32,
Odpcer ycyamaa uon amuaam. Lllapran 6ocma ToGorw 1543
Llapran xp.orr. 15, 75. 100 nycxapa. OpkuH Hapxaa.

Kapum maxpy «Hacad» nampuéy. 730018 Mycraguaaux 1miox,
KyuacH, 22-yii.

Kapum AasAar yHHBEpCHTETH KHYHK BoCMaxoHackaa Gocrasu.
Kapum maxpy, Kyyabor kyuacy, 17- yit.
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