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CY¥Y3 BOMHU

Ymby yKyB Kvaazama 1986 finmu Bamp stearan «MareMatuk anamus,
1- xucM» KHTOOWMUSHHHT JaBOMH OVNHO, Maskvp KYPCHHHI KOMTaH awea-
HaBH{l MarsynapusM ¥3 ignra onzpn. KVnanMaHH esuinfary acocHi npHH-
munaapuMus 1-KueMra ésunran ofs Solimia KeATHDHITAH, 2- KHCMHH Taii-
épnal KapaéHHIa yaap JeapaH $sraprand HyK, ®akar KYHAumarH MyJo-
¥3a3anapuME3RH KYINEMUA KHAHIDEW JO3HMM TOHaMH3,

Kyanauma kym YsrapyBupan QYHKUIMAAap ka YJAapHEAT JH(XpepeHLHan
Xucobn GafHuparn Golnianaid. Mabaymxuw, Gup Yerapysuwiu Ba Eym ¥ara-
pysunIu GyHKUNSNAp YuyH AndkpepeHinan Xucc( MacaqdnapHHHET  KViy-
JUNIM Ba euHRINN opacuia yxuemmuxiap Ba TadoByTaap Oop. Dbwus ama
Iy ¥Xmalwapknap ra TaoBYTAApHH GYTYH AH(pepeHINay XHCOG NaroOMH-
A3 SKKOAPOK, TabRUIAAINTa XApaKaT KHJIUK.

Batsun massyjapra oflatlaruiaH Kympok 3bTHECp Oepannd, yaap Kyna
Gatadcun Gaén KuauBIM (Macanad, Kappand Ba Takpopuii JHMHUTAADP, QYHK-
LHOHAM KATOPJAPREHI TEKUC Ba HOTEKUC SIKUHJAAWYBUHAMIY, ~I2BpuUil
Gyaran XamAa paepuil Gyimaran (yHKUHsAAp Ba X0Kaso). Dy Ypumia my
MaR3YJAPHUHT MABXKYL agabuéThapia eTapauga €PHTHIMATaHJIMTHHH XHCO0-
Ta OJUIHE.

Afinn maiiTAa 623y MaEsyJsapra, MEcanaH, KappaidH HHTETpaasiap, CHPT
NHTerpalaapH, SIPH UM3UKAR WHTETPafap MArsyJApHTA ONATARTHAAH KaM-
pox 3 BTHOOP GeprauG, ynap Kuckapox Gaéw sthamd. Hlyum xam afitei
KePAKKH, 3TPH YH3HK, CHDPT, XECM KalH TYIIYHUaJAp TeOMeTPHS Kypoaa-
pria tyna GalH STHANIUFHY XHcoBra oaub, GH3 YNaPHMHD MaTeMaTHK aHa-
Jus KVpCH YuVyH 3apyp O¥srap ypuHAADHHEIMHA Keatupauk. IOxopuaaru
HHTETpaiyap TYWYHYANAPHHRHT KHPHUTUARLIH BA VPTAHAJHILH  KapaéHu
Gup-Onpura ¥XIam OYATaHJIMTH YUVH XaM YJiapra KaM FPHH 2Kparguk.

KyaneHMAHRHT BAMMI Ba METONHK JKWXATEAH SXIMNAHHOIMIG V3 XuC-
canapuaM KYIraraukaapH yuys mnpogeccopaap A, C. Cawxyanaes, X. P,
Jlatknop, pomentiap M. 3oxmpep, 2. X. 9ry6oB, bB. Hanmmonos,
A. Bopucos, P. Fapuxyikaepnapra, lIyRUHTAEK, YHH Hampra TaBépaalijia
KaTHamras A. ¥Ymapor (Tow V) ra MunRnatTROpIMIHK CHAZMPaMB3.

Kj.nanManary XaMupnuk/japHH GapTapag 3THILTA Ba YHHHT CHQATHHH
AXIWTANTA Kapatuaran QREP BA MYNOXasanapnHu OuARRpran VpToKjapra
ABEAJARH ¥3 MUHEATAODYHAHIHMUSHH GHJAHPAMES.

Asropjap
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12-60B
KV Y3rAPYBUNJIH oYHKUHSIAP, YIAPHWHE JIUMHTH, Y3NYKCHIIMTH

¢«MaTeMaTK aBaan®» KYPCHHEHT |-Kuemdna Gup  YarapyBunin  (QyHK-
uusap Garagenn Ypranaamy.
MateMaTuKa, (usuka, TeXHuKa Ba QaHHUHT OOINKA TYPJH TapMOKJap-
Ja myHjpafl QyHKURAAD YUpPaBiuKH, Yaap x¥nm  Yarapyeyusapra GORJIMK
Gynana. Macanan, JOHPABWil UHMHADHHHE XaKMH
Ve=n-rth (i2.1)

HKKH Y3TrapyByl: r — pajuyc Xamua f — GanjaHgnHRKa GORMUK.,
Tok kvun

.. - .
z% =E (12,2)

XaM HKKH Yarapysus: E —— 37€KTP WOPHTYBYH KYY Ba R -— KapUIMTHKHHAT
dyurmyacy 6yaann. Byuma wunnezpsunt xaxwme (12.1) dopmyna épaamu-
na Gup- Onpura Gorauyg Oyamaran r Ba /i Y3rapVBuH apHUHP KMEAMATIAapUra
KYpa, ToK Kyuh (12.2) dbopmyna épramuna Cup- Gupura Corauk €yamaran
E pa R Vsrapypumnapeudr kuiiMataapura xypa tonunagu. Lllymra yxmuam
MHCOANAPHN KYAa Kymnab KeJarTuphul MyMKur®, BunoGapuH, gyn yarapysqu-
Jad GYHKLHANAPHA OKOPAZATHACK 4VKYppoK VpraHuil Bazudacu TYRHAAIH,

" K¥n {arapysussy yaRuuArap HasapHAcHAZ XaM  6up  Vsrapysumad
dYHKLMAASD HasapuacujarHiek, (GYHKUUA Ba YHHMT JHMuTH, (QYHKUHA-
HUHP Y3AYKCH3AHIrA Ba XOKaso Kabu TymyHuaaap ypraueaapd. Byusa Gup
Yarapysuuay (pYyHKOIUAIAD XAKUZATH M2bAYMOTJPAZH MYTTacwa (dolinaia-
Ha Gopunany.

Mapaymgy, Onp Varapyeuwid GYHKUHASAPHM  VPTaHHWMHHE  VJADHHHT
ANKKIAHUN TYOAAMAZPKEER  {COXaJapHEK) VYPrasumfan  Gouwiaral SRuK,
Kyn Ysrapysuuan GYHKUHAAGDHY YPrauAlIHY XaM VJIADHHAHT AHWKJAHHLI
TyIaaMIapHEE {coXanapuun) Gadp sTuigan Ooilnalimus,

1-§. R™ thas0o Ba yHHEr MyxHM T¥naaMaapH

1. R? R® pasonap. Hxmépuil mxruta A Ba B TynXaMrapHwur
Hexapr Kynafitmaca GusaH Tamumrad saui  (KapaichH, 1-guew, 1-600,
1-§). Suan A Ba B tympamaap e R tymnaman ogafiak: A= B=R,

Yuaa
AX BzR A R ={(x1, x?): xIGR, xaeR}
GyJaun. '
*Cupacund afitranga, aciuga TaGuatna, ¢an TapuoLTapula, XYBX3AHK XaérAa  Jde-
APAH XAMMA BaxT K¥n ¥srapysunnn QyHKUAARapad yupaTamus. Ammo, Ou3 amma1 cox-

PANEK YuyH Oup Varapysunin QyHKOHARApHd mydaccan Ypradrad SApR  Ba MaTeMaTHK
AHaXUIHHKT aCOCHH MaCanaRapHHy Wy cOATA XOM yuyd Ty mydud errad S4uk.
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W mﬁy
{(xi, x): % ER, X €ER}

t¥niam R myjnaam pe® atarapy. Papwaukn, K3
TYIAaM 3JeMeHTAApH KYQTAHKAap Oynagn. Y aap {
ny TYIaM Hyxmasapn jed oputaiany. Ogaraa R? |
TYmaaMHUHET HYKTach GurTa Xapd, macanan (xy, X,)€ i
!
!

Ly———=—"" 1 Mix o)

¢ R? HykTa X OpKadH Oearanamamu: x = (X, Xp).
ByHJa %, BA X, COHNAP X HVKTAHHHT MOC PaBMILIA

Bupuruy BA UKKURYL KoopOuramasapu refwmagu, @ 6 X
Texucnkia TYFpa Oypyaxau Oxy [lekapr xo-
oppuuaranap cacteMacHH® oaafinvk. Ox ¥xja (aGe- I- quana

uucca YKuAA) ¥y Y3rapyRUMHMHT  KHiMaTzapu, Oy
Yxna (opaunata  YRMEA) 3ca X, YITaPYBUHHMHT KufAMaTAapd KOHAITAH
G6Yacur. ¥ xoaga (X, X,) KYQTAUK TEKHCIHKAA KOOPAMHATANADH X; BA X,
Ovaran M (x,, x,) HykTann nozanafizm (1- unisma),

Xakmigufl CoRap TYamid R Ouna# TYFPU yuanK HYKTanaps opacHia
{sapo Gup KMAMAT/IM MOCAHMK YpRATHATAHH KaGH (KapaJcuH, - kucM, 2-606,
10-§) R? Tyniam HyKTanapp OnnaH TEKHCAMK HYKTAaPH  OpacHia ¥aM
{3apo 6up’KAHMATIH MOCHUK VpHATHIM MYMKMH. By sca R?  riniaMHUHT
reoMeTpHX TACBHDUHH TeKHCAHK Ae6 xapall HmgoHnuu Oepaan, HOkophia
R? TynnaMusEC 3JEMEHTNAPMHM HyKTa jAe avajranvsier GoucH Xam
WVHARAUP. AHanUTAK reoMmeTpusi KypcHla KeTHpuaTauniex,R® Tynnamia
(TEKHC/;iMKAA) HKKH HYKTA Opachziary Macopba TYWYHYACHHEH KUPHTHIH MyMKUH

x =2y, X)ERY y =Y, ¥,) € R* Gyncuu.
12, l-tavpug. ¥

Pl )=V (H — 0P + (4, — %)

MEKAOD X = (Xy, Xp), ¥ = (¥, Y,) HyKTajap opacunarM macogpe neé ara-
nagi. Kupuruarad p(x, y) Macoda Kyilugaru xoccanapra sra{6yHna v x4,
z € R%: :

1°. p(x, 4} =0 Ba p(x, ) =0 <==-x = y*.

2. ol ) =0y, X

e A<eln y)+ely 2.

By xocca.nap]ﬂlr HcGOTH Kelfiuury MYHKTAZ (YMYMUH Xonja) ReJTupH-
RaTH.
Onaraa R?® t{mnam R® ¢raso (uxku jawceau Eexaud (asccu) peb ara-
aaam. .

Suad R® hasodnnr xearycuia Tes-Tes yupal Typasurax Oawsu  Gup
MYXHAM TYTIAAMAADHEH KEJATHPaMHS,

R GasoHuHT @ == (g, o) HYKTACHHH Xamaa Myclar r COHHW oJallmuk.

K yitnaarua

{(r, QER*:(ty —a P+, —af <77}, (12.3)

*Arap X == (£5, %) € R% y = (y,, ¥} ER® uygraaap yayn x; ==y, Y=y, Of1-
ca, ¥ Xoaka ¥ = g JHef atanang.

5
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i
e &, X
2~ yH3Ma : 3- yuzma
{{x, X ERY: (1 — @) - (v — 2 < 1%} (12.4)

TYmraMaap Moc paeddipa doupa XaMmpa oduk Joupa neb aranapu. DBywna
@ HYKTa Ooupa maprazy, r 3ca doupa paduycu Jefiunapn. ¥Ymby

{(x,, xo) ERE (r— @)’ + (g — @) = 1%}
TymnaM afinasa petindand. By alirana (12.3) sa (12.4) fnompanapunur ge-
rapacy Gyaapn.

(Uxtuépuit TinaaMuuar gerapaced TaspUGHAN KEHAHPOX KeJTHPaMH3.)

(12.3) T¥nnaMHuHr TEOMETPHK TacBupH 2- yR3Mala MpoAajaHraH.

(12.3) T¥nnamaa (Roupaja) fouMpa verapacH Wy TYRAAMIa  TETHIVIH
6ynanu, (12.4) T¥niamaa aca {oua gowpana) poupa uerapacu (12.4) Tio-
JaMra TerHwAn Gyamadigu,

OuuK fompa xaMfa 0y moupa gerapacHuudr Gabsn Oup HyKrasapHiaH
nGopar Gyaran TynsamiapHd Ty3ud XaMm Kapawl mymxud. Macaras, 3-uus-
Maja OYMK IOHPA XAMAA YHAHE YerapacHdMHr IOKODH SPHM TEKHCAHKAA
wofipamran HYKTAKAPHIAH HOOPAT TYIIAM KeJTHPH/TraH.

Macopa Tarpupuian dofnanauud, foupa xaMAa OYHK ZOHPAJAPHH MOC
paBHIIAA KYHHAATH

(xeRBp(xr, ) <7}, (12.3) (rER%p(x, a)<<r} (124)

TYIIaMiAp fe6 XaMm xapam MyMKHH.
a, b, ¢, d — Xakuxuil counap Ba a<< b, c<<d 6yncun. Kyimparu

{{x. DER%: asc, Kb, o< < d}, (12.5)
{(5,, xJERYL a<Cuy; < b, ¢ %< d} C(12.6)
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Tinnamaap, Moc paBulAZ MYFpH mypmOypHaK XaMua  CuuK muFpu mgpm-
Gypuax pe6 atamagy. by (12.8) TVnnam 4-umamana Oxy TeKHCAHKAATH
INITPHXAAHTAH COXA CHDATHIA TaCBHPAAHTAH.

Vusy ("“'2“’ , "+d)eR~ nygra (12.5) sa (12.6) mdrpu  mgpmsyp-

HAKAZPHUNE MAPRA3! NeRHAAJH.
R? dbasonuer yiuby
o XDER: 4,20, X, 20, x,+ x, < 1) (12.7)

nyKranapupan uopat TVnnaM (HKEW VAUORJH) cumnaiexe AeQ  arajany,
Oyema h— mycBat con. Cumnnege (simplex) satunua cys 6VunG, v comna
AeTaH WMabHOHH aurnataiu. (12.7) TynnaMauEr reomerpuk TacBUpH 5- yn3-
Maga HpoRananrad.

3unu R® ¢aso TywyHuacn Guial TaRUWaMus, R® daso xaM IOKOPHAA-
i R? dazo wabn ravpudwanaizz, Vxkura tyonampmur Mekapr kiymafitma-
cr xabu uxrTuépuilt yura A, B, C rynnamepur Xam Jlekapt kynafitmacy TY-
IIyHuaCH KupuTHaaid. XycycaH A = B =C = R Gyaravza

AXBXC =RXRXR={{xy, %5, 3500 X,€R, %,ER, %,€R}

Oynan. -
¥moy

{(‘rh xﬁ’ X3)' xle R’ x2ER» xSER} .
rynam R® mgnaam ne6 atanam. :

R?® T{nsaMHEHD 3J€MEHTH (¥y, Xy, Xy) VMK WY TynnaM HYKMGCH
nefinnagyu Ba YHW, ofaTAa OuTTa Xapd, Macalam, X opKaad OeaTHAAHAAM:
x =(Xy. Xy, X3). DYHna x,, X, Ba X, COHNAap ¥ HYKTaHWHT MOC pasuiiza
Ouplriai, UKKUNYE BA YHUHYY Koopduramaaapt JeBviiaiu.

daszona TYEpH Oypuarnd Oxyz I_leKapT KOODMHATANIAD  CHCTEMACHHH
onailaak. Ox VKia x, varapyaqnmmr gufiMataapy, Oy YRAQ x, yarapye—
YRHURT RufiMaraapy Ba 0z VKAA X3 Y3rapYBUMHMHT KHEMaTAapH 3OMAAll-
rag OyAcuE. ¥ X047a (Xy, Xy Xg) Yunuk (asona KOOPAUHATANADH X, X, BA
Xy OVaran M ayirann nbogaiafing (6-yusma),

R rimnamaa uxTHépHi X = (X;y
Ko x'x) y =Yy, Yo Y5) BYKTANAPHU
ojafiag, Yoy _ z
plx, H)=
=V (r—0 P50+ (s —xf 4N

I

MHKEIOP X Ba Y HYRTanap opacH- _ |
Jarg macoga pe® atanaga. Wiy .
, |

]

!

|

Tapsia AHWKASHTAH Macoda yxyfu-
Jary  Xoceamapra sra (Oymia ¥ X, :
y, 2ER?): - 7

px, ) >0 Ba p(x, y)=
= (}d=ztr x = y*.

*Arap ¥ = {¥y, ¥z, Xg) Ba § = (Y1 ¥etfa) : : E
HYKTAAAp YUYH Xy =ly, KXo =Yp X = = .
=gy GYACa, ¥ X0oANa X = Y Nel arahal. _ G- unama
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A__Tv-'_lmsua
AN
- 8- unam
2. p(x, ) =p(y, ). | v

F.oole, <l )+, 2
Dy xoccapapHHHI HCOOTH 2-IVEKTAAZ (YMYMRH XONZa) KenTHpHaaid.
bay IOxopuaa wearupuaran R® 1vmnam R® gaso (yu jatosau Eewaud pa-
socu) Jel atanam.

3uan R? (hasoHHHT MYXHM TYTHIAMAADHHE KeJATHPAMH3.

R® (pagonmur @ = (a,, dy, d;) HYKTACHHH ¥amza Myc6ar r cOHHH ojall-

sk, Kyiiugaru
{{x) 13 X)ER: (=) + (o — @) Ho—af < rf, (12.8)
{(x1, %o 25) € R®: (17 — @) + (6 =" + (55— a5)° <<r%} (12.9)

TYNNaMAApD MOC PABHINJA wiap Xampa odux wap pet aranag. bysma a
RYKTa wap mapeasu, r sca wap paduycu Nedunaia. Yoy

{(x5, X5 x) ER®: () @y) + (¥o — @ + (3 — ag)* =1}
Tynnam cgepa  zefingamu. By opepa (12.8), (12.9) wrapaapHuur "yerapacu

Gyaapd.
IOkopuza wearappiran (12.8) TYnaaMHUHD DeOMETPHK TacBMPH 7- yH3-

Mafa HboOzajJaHray.

Hemax, (12.8) 1¥nnamaa (Wwappa) wap verapacy LIy TYynJamMra Ter#-
s 6ynamu, (12.9) Tymiamaa sca (oumk Iuapaa) wap gerapacu {(12.9) 19n-
Jamra Teruuwig GyaManni.

R3 dazoparn Macopa TYWyHuzzupaH dolilasasad, wap Ba OuMK HAp-
JAPHH MOC pasula yigy

{xER* p(r, a)<<r}, (12.8) {xER* p(x, a)<<r} (12.9)

TynaaMaap cudaTria XaM aHHKAA MYMKHH.
8
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Yty

{(xp px)ER aS <h e < 4,

< x5 s},

{(x1y X3 X} € R a<Txy<Th, e<Txy < d,

{ < x5, <C 8}

rymamnap (Gynga a, b, ¢, 4, 1, s—xa-

KHKHA COHJIap) MOC DaBHULUEA napaisese-

nuned Xamla ouur napanrsenenuned 2e6 4

aranand. lOkopulla KeaTHpWIraH mapan-
Jejienanex 8- unsMana TacBUPJRHTaH. 4

Yoy

{(xy, xo, X)EREX >0,% 20, x >0, .
N "

TVTIaM cuMnaesc (yu ganoeau cumniexc) Nefinnanu, 6yupa i > 0—ysrap-
Mac coH. By tVmnam 9-qusmana taceuppanran,

&)

2. R™ paso. m 1a Ay, Ay, ..., A, tynnamaaprumar Hexapr kynatr-
MacH ukxHTa A Ba B Tynnamnapuupr Hexapr kjnafitMackra yXwan! tab- .
prpaanamn. Arap Ay =A,=... =4 =R 6yaca, y xonra

A X AsX oo X Ag=RXRX ... X R={r, Xpr-.., %)t LER,
xﬁER)‘oo;meR}
6ynann. Yy
{(x, Koo or Xl X ER, X,€R,..., x,€ER}

TinaM R mynaam 566 atanai. R™ t{mnaMaunr saeMertim (X, Xy, . . .
Xp WV mgneaM  AYyKmacy  gefimpagu Ba Y ojgatia Gurta Xapd -

GHtaH GearunaHaan: x == (xy Xgv oo v oy Xm). DYHAA X, X0, <. .+ 5 X, COHJIAD X
HYKTaHUHT MOC DaBHINA  Oupusdy, ukKumuu, .. .. m-Koopdunamasapu
neituaann. -

R TSOAGMIA BXTHGPHE X = (tyy Xy - » Gad § = U Uy - -2 Yr) VK-
TaJapHM OJIaHJIHK. '

Ymoy

006 9=/ (g, — %+ e — XF 4 oo F W) =

=/ g,wrxf (12.10)

MURXOp ¥ Ba Y HyKTalap opacularu sacoga ne6 aranape, ByHialt aumg-
JIaHTaH Macoda KYAuard xXoccanapra sra (GyHfa 3 x, i, 2€ Ry):
F.p(x,9)=0 sa p(x, ) =0-<=x=y*
2°, plx, g) =p(y, x). B
F.opx.<ple,n+p0 2). Bl
*Arap x==(Xp Xy ... o X ER™, y=={yy ¢ + -+ Y} € R™ wuyyvanap yuys
K==l Ko =Yg + 0 s X = Y OFAC2, ¥ X0AZ X =y Jeb aranajgd.
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By xoccanapru wcGornaiinng. [(12. 1(}) MyHocaGaTaan. O (¥, ) MHKNOp-
HHHP Xap JonM Mambuii sMacaurumn  Kypamus. Arap p(x, ) =0 6yica,
YHIA yl—’clﬁO Yoy =0, ..., ypy— X, =0 60, x; =1y, X, =
== y,,,. ey =y, AbHA X =y Gynagu. AxcuHd4a X =Y, ABMU X = i,

=g e s xmmym Gyaca, y xoanz sHa (12.10) nam p(x.5) =0 69-
.mium xenub uynkaxd. by sca 1°- xoccaHu meormaimm. (12.10) MyHQCa0aT~
JaH

Pl ) =V lh—0F + =2 + . At =
=V (Q— P +ta—4F + - . da) =0y, %)
Gynand.
Macoganngr 3°- xoccacH yuioy

1/?:1(&‘.—%(3‘.) V }1 & +]/ s b (12.11)

TEHICH3AUKKA acociapud webotianand, OYHIA a4y, ap .. ., 4, b,, bay ...,
by — BXTHEPHH XaEuKAR COHNap. ABBaJIO HIY TEHTCHSMHKHARL TYEPHARTH-
HH K¥pcataHumK, PaBmaHKH,V X€R YyuyH

;(a £+ 0 =

ByHpan x ra HucGaran Kaanpa"r VYXATHUHT Manpuli sMachury
m
(Z a2)x2 (QH a b ) x+2 52
i=1 1 i=1

kenmd unkagy. Jemak, 6v Keajipar yuXai uUKKHTA TYPJIH XaKUKHA IS
ra sra Gyamafiny. Bnﬂoﬁapﬁﬁ, VHURL JUCKPHMHAHAHTH :

-—Za b2+[§ rgo

f=1 ;=l =
Gynuua kepak., byupan sca

m m

nt
E a,- bi Q Z a? - 2 b?
=1 i=1- =1

m 1 mn 2
S aefnerZans|)/ 8 af 4

Gynb,

" .
+[ 2 b?] +2 z"j,ag- C B
i=1 ¢ =1 =1
6yaany, KeftaHry TeHICusaHKAaH 3ca

T - — o
]/él(a‘-‘rb‘.)zg]/ Za+] &b (12.11) .

10
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6yaunm ke unkazu, Oparaa (12.11) Tenrcusaux Kouwt — Byuaroscrutl
meHzcuszaney 160 atanan,

UIxTiépuit X == (Xy, Xgy o ooy X)) ER™ Y= (U1, Uas .« ., Ym)ERM, 2=
(2, 2oy .« .« - » 2} € R™ HYKTAJIADHH 0JU0, yAap opacuparx Macodautu (12.10)
(popmy.uagaﬂ qaoﬁzxanaﬁuﬁ TODAMUS!

p(x-y)“]/z (G, —xR

Pl A= ]/E;(Zsfyaﬂ, (12.19)

o(x, 9= 1/; (2, — 5.

3unu Ko — Byrakorckufi renrcusnurn (12.11) 2a
_ a=Y— Xy by=z,—y, (i=1,23,...,m)

Jef oscak, VeI o '
a+b, =2, —x, (i=123,...,m)

Gy nub, ' '

" : H lm
2 .(zg—x;‘)zi& g (yg“-f;)2+1/ 2__11 (2~

6ynanu. KOxopunarn (12,12) mynocalatnapHy 3BTHOOPTa OAHG, TOMAMMS:

plx, <px ) +ely 2.

By aca 3°-xoccamn ucSormafipn. Onatra 3°-Xocca Buian wdojaiaHaZHraH
TEHICH3JIMK Y40ypuaK mexzctzauen (yabypyak OHP TOMOHHHHHT Y3YHJIMTH
KOJIrad HKKH TOMOH ysynnamapﬁ f{HPHHILHCHH.aH KaTTa SMaCAHCHHH 3bTH-
Gopra o.mﬁ) 1e6 wopuTHIasu®,

R™ 1ynaam R™ haso (m gavossn Esxaud hasocu) xe aranamy. DHH
R™ daszouuar 6an3n GHp MYXHM TYnJaMAapHHH KeJATHPAMHS.

Bupop a=(ay, @, ..., ) € R™ HygTa Ba r >0 CcOHHH oJaiinHK.
Ky#uzary

=0 £ XD ER™ (—a) 4 (a4 ... +

+(p—an) <17, (12.13)
(X = X oo, XD ER™ {2y ~— @) + (g —as¥ + ...+
+ (xm — m)z‘:-: !"2}, (12.14)
ABHE
{xeR™ p(x, 2} <1}, _ (12.13)
{x€R™ p(v,a)<<r} | (12.14)

*R™ dasomuur uxTREPHR UKEHTA %, y (x & R™, y € R™) nygratapu yayn 1°—3°%
[HAPTAAPHA KAHOATAHTUDYEUY QYHKUMAAAPHE KYIVIAG TORALT MYMKUH, WLHH X, § HYKTa»
Jlap opackaa maco@a» TYIIYHMACHHH TYPANYa KupHTRIN MyMKHH {0y Xakza 14- 606, 1-§
ra Kapaur),

- 11
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TYTNAMAap MOC PpaBHuA ap Xamja ounx wap pe® atasand. Bynna a
HYKTa Wap Mapxasu, r 3ca map paduycu Aefunain.
Y6y

{xz(xlv Koy v vy xm)ERm: (xl—"al)z';"(xz_az)z'{'- .t
(K 8y =17,
STBHH
{xER™ plx a)=r}

TyIAaM chepa ne6 aTaramu. By chepa (12.13) sa (12.14) Tynaamaapausr '
uerapacu Gjwany.

Ymly {x ={xy, X9 ..., ¥ ER" i< Xy <O <Xy Kby, ot -,
A S Xy bm}’
=%y Xar . o» Xg) ER™ &y <X << Bys 80 Xy Dy v s
Tymnamnap (OyHAa @y, g ..oy Gy by bar ooy by — XaKukuil  COHA2P)

MOC PapulLIA naparserenuned Xampa owus napariesenimed heG atanagu.
Yoy

{xﬂ(xl, xz.. ...,xm)ERm: xl;zﬂ, ngo, . ..xm}(), xl"—!—xg-i—
+ oo F X< A

TVnnaM cumnaexc {(m- jfadoean cumnaexc) Ie6 araaamu, 6yHia i — myc-
Gart coH.

KOkopuza KenTHPRATaH TYIVIaMJap Te3- Te3 HuAaTHAKG Tvpuaaan. Yiaap 8
épraMua MyXHM TYINYHUajap, »KyMJaafaH arpod TyuiyHdack Tawbpadaa-.
HalH,

3. R™ tpasona ounx Ba €MUK Tynaamuaap. Brapop x0=(x3, x5,

.., X)) HyKTa Xamfa &>>0 CONHH onailavK.

12.2-rappud. Mapkasy 1° HYKTajia, PaBHVCH & ra TeHT GVarad oyug
map x° HYKTaHHAT cepur ampoqbu (e-ampogpu) pefinnain pa U, {x%) xabu
Genrananagu:

| U % ={x€R™ plx, :H<e}. (12.15)
Hyxraunar Gomkava arpodpH TYUIVHUACHHE XaM KUPHTHLI MYMKHIH.
12.3-tanpud. Ymly

x=@, X oo, X)) ER™ x?—61<lx1< A+ 8 v v
Xy O < Xy <+ 8, (12.16)
OuHK napaifieienuiiefl x® HYKTaHUHT napassesenuneduan ampopu ne6 ara-
mapm a Ug o . | (1°) KaGu Gearnnanamn.
Xycycan 6, =38, =. .., =0, = & 6ynca, (12.16) oung napanresennnex
ouHK Kyfra aﬁnanam Ba ylm U (x°) xaGu Gearunanaiy.

lyspait kamo, R™ dazona HYKTEHHHI‘ HKKH XHT arpodura Tavpud
Gepralu.

B2 mytgz?om kutubxonasi™ \:}



12,1-aemMa. 1° € R™ nyxmarnunz xap xandad U (1% ciepur am-
popu osunzanda xam Xap Joum O rygmarune wyrdalt Us o 4 (X7
napaasseaenuneduan ampod magxcyoru, oynda
8 (%) < U, (xY)
Gyjaaou, .

[ynunedex, x* nyxmanune xap Kauoatt Uy 4 ,ﬁm(x“) napasse-
aenuneduar ampogu osurzanda xam gap Ooum wy HyKmarude wyroad

- U, (% cpepux ampogu masncydeu, Gynda

U, (%) c'uap 5

......

Ogaadu.
. Hcoor. xP€R™ yykTauuuT chepuk arpodu

U, (%)= {xER™ p(x, x9) <2}

Gepuaran Gyncnu. Byngara e >0 conra-kipa § << # TEHICHAHKHH Ka-
: m

HoaTnanTHpyBul & cownn onamus. Cyur x® HykTammar yudy _
Uy ={x=(%p ¥ ..., X )ER™ byl 48, ...,
Koy — 6 X< X + 6}
napasieNieMuNesnal aTpodHHY TY3aMH3.

3v“:«:EUﬁ(M") 6yacun, Yuma |x£—x?l<ﬁ i=12,8 ..., m 6y
JHG, :

i=1 i=1

Gynazy. I0xopraarn 8§ < 1—% TERTCHIAHKHK 3BTHEOPrA OANG TONAMH3:
mn

plx, 19 = ]/ i\‘éfl(.x:f —)r<e,

Hemak, p(x, 29 <<e. By sca x €U, (x% skanunn Guipupann. [Mysnait ku-
JHG, .

¥ Y €U, (= x €U (20,
ABHH | .
Zf'ﬁ (K< U, (x9
Oynanu.
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'€ R™ uyKTaHHHT
Useber 0, O ={( %oy o oy %) ER™ £] — 8 <ty <K+ 8,0 .,
Ko e B < Koy < X0 B
napasnesenanesHan arpodn G62puaran 6yicud. YHza
e=min{d;, &, ..., 8,}
Hu om0, x® HYKTAHUHT chepHK aTpodu
U () ={x e R"™: p(x, 1%<&}
HH TY3aMH3, o :
W €U, (x9) Oyacnn. ¥ Xonza

p(x, ¥% =]/g1(x£-—x_?)"<ss; 8, (i=1,23 ..., m
63aan. Hemak,
—_
lx‘.——x?| = ]/;;1 (x‘.——x?)2<_6‘., t=12 3, ..., m.

Byngaun sca ¥€ {751‘ 5
F:): (o

5, {x°) 6ymun keaub uMKamH, 'Iﬂyﬁﬂ,aﬁ Kl

.....

N xeU = x€T, o s (9,
ﬂLHH
U 00Uy o6 049

6yaaau. Jlemma ucor 6yaau.

R™ dasopa Gupop G Tymnam Gepunrad 6yacud: G R™. Arap x°€ G
HYKTaHUHT UyHAaH OGupop e-arpobu U, (x°) masxkyn Giacaru, Oy ar-
popruET Gapua HykTanapu wy G rtymaamra terauwi 6yaca (U, (%) < G),
y xonaa ¥ HyxTa G TYmIAMHHEC wesd Hykmace feb aranand.

Mucoanap. 1. Quug map
A={x€R™ p(x.a)<r}

HHAT Gapna HYKTAnapH YHHHT IMKE HyKTas1 Sytain. Byuu wbornafimuk. W x°€A
HYKT2aHA QHG, YISy § =r — P (x', g} TedrmdK Outay  amn (sanalvrag § COHHEM 0.4 -
MH3. Pasmangy, § >0 Syaags. Mapxasa x? uygraia, pasuyen & 6yaras

Ug () = {x]Jc R™: p (x, ") < &}
OuMK, Iap x® HYKTAaHAHT obepuk arpopu Gyaus, wiopuaard 4 TYNTAMHHHT KHCMR G-
AagM. Xaguxatad xam, ¥ ¥ € Us (%)= p (¢, #% <Z § 6§au6, wmacopanuur 3°- xoccacura
K¥pa
Pl a<<p O +o (0 a<<d+pla,x% =r
Gynany, Hemak, ¥ x €U (xM) = x € A. By sca Uy (x*)= A skawaaruuy GHAARPanH .
-Bynnan A OUK WAPHAHT Xap GHP HYKTASH HYKH HYKTA SKAHIMTH KeAuD SUKakd.

14 :
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2, Yméy _ - _ .
CC=AU{r, 0,0, .., 0, 0,50 ...,0,...,0,00 ...;0 10}
TYRIaMBHHT Hymaﬂapu opacula YHHHT WYKH WyxTacH OFJmarad Hyfg'ra;lap Gop. Maca-
haa, (r, 0, » 0) € C nygranuir pxToéphit U, ({~, 0, O, » 0)) {e = 0) che-
PHK arpobMBR OATAHWMH3 A XaM, yrra TeTmuin 6yaran {r -}———, 0,0 ..., B¥K-

2
1a C Tynramra terHummH G§amatinm.

- 124-Taspud. G TYnAaMHUHT Xap OHP HYKTACKH VHEHT HUKH HYKTACH
Bynca, Oynaall TinaaM ouuk minaeam 86 atanais,
) Macasian, ouRK LUAp OUMK TYIIaM GYnamd.
: R™ asona Gupop F tynnam pa Oupop x° HykTa Oepmnran OVJcHH:
Fe R7x0€ R™
12.5-tanpud. Arap x° Hygraduar nerapras chepux arpodu Ue (xM
Ja F 7innaMpunr x° JaH ¢apkJau Kamuaa 6uTTa HYKTaCH TORNMACA, x® HYK-
12 F TYMIaMHBHT aumum RYKmQcH pet atajgand,
Yoy R~ {x€ R™: p(0, x) e} ounk T{nnraMoo <HYKTa» HURHT ampodi
Jefunany (0= (0,0, ..., O).
Kapanaérrah x® HyKTamuArT Yau F ra Terninag OYMILM XaM, TETHLIIRN
6VIMACAHTH XaM MYMKHH (KY{HIATH - MHCOATA Kapawr). '
F 1{naaMradr Gapua JuMHT HYKTalapuAaH TALKHA TOONraH Tymjaam F
TYNRAMHHRE ¥ocuaasui mgnramu nefinpaix sa F/ raGu Genrunaxann.

Ywy F U F' t¥nnaM F Tymnamuvr énuamacy Aehmnam Ba v F ka-

6u Gearunapanm; 0 27t . ‘\}
g — /’;:?ﬂ
F=F{§ F. . _+ £

o \.
Mucoaaap. 1. Kylurars S

£ ﬂ A= {xER™: pix, &% <+}

A\, 0unK, mapHy xapakaux.By T¥nnam yayu wy ringamannr Gapua HYKTaAapH xamta ywsy

NCIE A {xER™: p (x, X% =1)
oepannEr XaMwma RYKTazdpE JAMAT HYKYa 674 1. ,IIemaK..'A HHHT XOCHTABHN TYmAamu
A ={xER™ p(x, 2)<7), A
A mnnr Ennawact A =AU A’ = A’ Gynana. R
2, Magp

ol .
E={x€R™ p(x, ¥) <r} '\“”\“'/
HENTr Gapua RYETajapH [HY T?nﬂaMHHHr MHMAT HYKTARapHAHD. Byina Some
—~E, E=E e
6§ aanm. Li"’"’"}Z}T{
12.6-tappucd. FC R* TynnaMHuHr Oapua JAMHT HYKTaaapu wy Tyn-
naMra terauwid Gyaca, F énuk mgneam 1e6 arananu, WZE‘\_
By xoma F'czF, F FF'=F=F, va) J
[fTap . _ SN~ T
_ = {xCR™ p(x, x) <1}
énug, TVosaM Gyaagd, MyHKM E = E.
)

15
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Bupop M < R™ rynaamun kapaitnuk. Papmangn, R™\M adwpma M

f{’rmgman §1;2”‘ TYIIaMra TYAZapyBus TynaaMm 6Ynamu (kapascun 1- kucm,
-606, 1-§).

12.7-takpud. Arap »°(x* € R™) HYKTaHHHI HCTajraK U, (x% atpo-
duna xam M rimnampmar, xam R™ \M t{nnaMbaHr Hykranapu 6aca, 10
HyKTa M T¥nnamuuar veeapasuli nyxmacy pe6 artanagn. M tynaamuuHr
fapua uerapaBuii HyKrajapudan ubopar rymnaM M TYnAAMHUHT Yesapact
Zefunazu Ba YHH ojaraa d(M) kabu 6enrunauany.

By Tymynsa épramufa énmy, TYnAaMHH KYHuarnya XaM TabpudbJaln
MYMEHH. .

12.8-rawpud. Arap F(F < R™) tinaaMuuur uerapacy wy Timiamra
reruiuy, AvHY O(F) < F 6Yaca, F énux mignasam 1e6 aranaiu.

IOxopuna wentupusras émuy TymaaMuuHr 12.6- sa  12.8-tavpudaapn
SKBHEANICHT TabpHpIapaAdp.
"~ Bupop M < R™ tynnram Gepunran GYJCHH.

12.9-ravpup. Arap R™ dasosa wyHnaii wap

Ut={sER™ p(x, O)y=<<r), (0=(, 0, ..., O)

tonuncaku, M < U® 6yaca, y xoana M wezaparancan minaam 1e6 araianm.

Manbaymku, 6npop £ < R tymiiam Gepuaran 6¥an6, wyniaft ysrapmac p
COBH TONWICAKH, % X € E yuyH {x!|< p, abku £ TyniavMuunr 6apua saeMeHT-
aapa (—p, p) uHTEpBaina Koflnamca, £ yerapajanraH TymjiaM Aed atasap
snd. IOkophna keaTupuarad Tawvpud m == | 6yaranfa Xyamu Iy Tappup-
HHHT Y3u GYiaiu.

R™ ¢asopary 1ap, napajinenemines, CHMIIERCAap uverapalaHraH Tim-
JaMAaapaup.

Ymby

Di={(x %3 ooy X)ER™ 5,20, %20, ..., X, 20}
TyIJaM gerapanaEMaray Tynaam O6ysiand, avHEH R™ ja xap Kauiai
Ub={x€R™: p(x, O)<r} o P
map OJHHraHfa xaM xap jouM D rtymaamza wyHAad HyKTa, Macaiad,

(@, 0, 0, . .., 0) HyKTa (@, >>r) Ttonunafuky, 6y Hykra U® Tymaamra re-
remiad GyaMaiay. !
Masnymry .

X = x(t‘),} -~

y=y@) @<i<b) &8 (12.17)
apar {x(), y¥({)} cucrema (r¥mnaM) R* dasona,

¢ = x(t),

y=y(), (12.18)

=z{) | (a<ig)),

spuu {x(f), y (), 2()} cncrema (rynaam) R® dazopa sTpd uMsHKHH MdOAANTap
aau, OyHaa x(f), y() xamna z(f) —[a, b] cerMeHTAA Y3AYKCH3 PYHKIHSA-
gap. Xycyca, x =t + 8y, y=cf+ s 2=agi+ By (—oo<Tti<
< o), @y, @y, @5 F= 0 (@ Gy, g B, Ba Bz — xaxuKHit connap 2a a,

16
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Oty Oty JAPHHMP Xeu GYnMarapfa GuITacH HOATa  TeHT 3Mac) Gyarampa
(12 17) pa (12.18) cuctema MOC pasHIlAA R® pa R® asonapra TYFpH uu-
sHKJap Gynany. -AHa Wy TylyHuanapra yxwew, R™ ¢azoaa xaM  3Tpu
YH3HK XAMJA TYFPH uM3HK TYLIYHUATAPH KHPHTHIANM.

@apas Kuaaiauk, x,(f), x,(0), ..., X, (/) OYRKUMANAPHUHE Xap Oupy
[@, b] cerMeHTAd aHUKAAHCAH BA YSAYKCH3 OVJCHH.

Ywdy

(0200 %O, - -0 %)} @< E< D) (12.19)

cHCTeMA EKH WYKTajap Tymiamu R™ asona sepu wusuk Beb  atanany.
Xycyean, xy=a;t+PBy =0l fs ..., kp=Qnl+hp(—o0<
< <00, @y, Ay e es Gy B Bos + 4 o s By—-XaKHKHA COHJIAP Ba o, . . .,
O, JAPHHHP Xey GyMaraHja OW1TACH HOJTA TEHE 3MAC) 6y.r1raHﬂ.a (12.19)
cucrema R™ cpaso;[a mt;rpu WU Tefunanm. R™ ¢asona HUXTHEPHH HKKUTA
& =X, Xzp - .., xm) B2 ¥ = (x|, Xz, ..., Xm) HyKTAHH ONaizuk, By
HYKTanap opKanf YTyBUM TIFPH uU3HK KYVHAMZAard

{3+ £ —x1), %o E(Eo— X2}, 2« s X (o — X))}
(— oo << - o0) (12.20)

CHCTEMA 6man HCI)O.IlaJIaHaILH Bynga t=0 Ba {=1 Gyaranga R™ daso-
HHHT MOC paBmuna x' Ba x” Hymanapn xocus 6ym6, 0 << Gyaran-
Ja (12.20 cucreMa R™ dasoma x’ Ba x” HYKTaNapHH GUPAALUTUPYBUH TVE-
pH umM3HK KecMacH Gynaiu.

R™ (paszoga 4eRnH COHJAMH TYFPH UHSHK KecMAaNapuHU OUPHH- KETHH
GUPNALTHPHINAAE TAHIKHI TONUAH WM3HK CHUHUK 4u3uk ne0 atazapH.

M < R™ rinjaM Gepuarad GVacuH.

12.10-taspud. Arap M TYnnaMHHHr UXTHEPHH HKKH HYKTacHHH ORp-
JAMTUPYBUH WIYHAAH CHHWK UYHIHK TOmMncakd, y M tymnamra teruwan
6Vaca, M Ocraaman minaeam  1e0 arajann.

Mucaonaap.l. R™ daoparn napannesenuned, map, cHMIAeRCTap Cormamad Tyn-
RaMNap 6yna_aﬂ

2. R™ dasowwer wkkuTa X' Ba %" HYKTanapmia Tawxna Tomrax {x', x"} Tinaam
({x', "} = R™ Goraamau Timnam  GYIMafiAK, YYHKR Oy HysTaxapad GHpASHITHDYBYH
e g, wnsng {x7, 7} TinaaMra ternutiu smac,

12. 11-Tappud. Arap M < R™ Tinnsam ouwdx XaMpza GOFaMIH TYIAM
6yaca, v coxa ned aranany.

Rm™ qhason,am OUHK MapajyiesienIuiel, OYHK MMap, OUHK cuMnJaekcnap R%
$asogarn coxanap Gymaad.

2- § R™ ¢azona KeTma- KETAYK B2 yHHHT JHMHTH

Harvpan connap r{maamu N Ba R™ ¢aso cepuaran Oyaud, f xap Gup
n{n€N) ra R™ dasoruur Gupop myaian x™ = (x{”, &7, ..., ) eRm
HYKTACHHU MOC KVIOBUUM AKCAAHTHpUUI GVACHE:

N—>R? &xn n—>x" (D, 49, ..., ¥
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By akcAaHTHPHUIHE KYHAATHYA TACBHPJAMI MYMKHH:

1 - 1 i
1-—».1:”—-:(,\:”, x(2)’ e, Xm))
2 2 42
2 ‘”:(x{ &, D,
3 (3 3
3 =GP, L8, a5,
‘
ﬂ.—-)-x(m = (xm), x{”, ey Xg:)).

fiN—>R™ axcranmpmusinr TacBRpaapu (o6pasiapu) JaH TysHAram
; 2 3
B N N - (12.2D)

TVIaM KemMa- Kemauk 16 atanany Ba v {x™" " kaBu Cenrupmaraau. Xap
6up £ (n=1, 2, ...) R xemua- kemauxnune xadu Aetunam. Jewax,
(12. 21) rerma- KBTJIHK Xaanapu R™ daso HykranapuiaH nbopar,

Wysu yapkufaaw Kepakky, {3} KeTMa- KeTMMKHWHT MOC KOOpAMHATa-
napuman  rysuaran  {x{"}, {&8™}, ..., {2} nap comau ketMa- KeTAuR-
nap Gyamb, {x'} erMa- keTmcEH my M1 T4 KeTMa- KeTANKHANT (MABayM
Tapmﬁ,aam) OHpranukia xKapaauum fed }gncoﬁnam MYMKHH, ’? AR

KerMa- Kernnerapra muconnap KeXTHPaivK,

e e R CRIN ST ;) Y
(o) (0 (30 K

=(0, _‘-) 2, 1), (0, —‘5) (0, —;;) ..
4, V= — 1)"+‘ (=Bt D=L —1, (1, b, ...

5 £P=(1, n): (1, N, ({, 2, (1 3, ..

By kearnpunaran Kewa -KeTankap R? jaso HyKTanapujad Talukua Ton-
Faf. ReTMA- KeTIHEAAP NP,

1. KerMa-ketaukuunr gumuaru, 283 (12, 21) getMa- xeTauK-
HHHT JUMHTH TYLIYHAacWHH Kuputamu3, R™ (asoga KeTMa- KeTJHKHHHT
JUMHTH TYWYHYACH XAKHKRH COHNAp KeTMa- KeTANTHHUHT JHMMYH TYLiVH-
YACHTA YXILaul KAPUTHIALM,

R™ hasoga Gupop

ko

)

B AL A (12.21)

KeTMa- KeTJHIK XaMaA | @ =={dy. dy, . . . , G,) € R® HykTa Gepuaran Gya-
CHH.

12.12-rabpuld. Arap’ ¢ >0 oaupraufa xaM, mysmafl n,€ N 1o~
AWICaRH, 0apua 72 >>ng y4vH

p(x™, ay< e o (12.22)
18

www.ziyouz.com kutubxonasi



TEHICHIMME akapiJjca, a HyKTa {x( N Kemma- Kemauxsurz  aumume
Je aTadaid Ba

limx'™ =g éku n—>oo pa ¥ ->a
s

| SN e I CTR M
Kabu GearunaHasy. - L

1-§ na KexTHPHATAH @ RYKTAHHHE &- ancxpn TABPRDHHE  FBTHOOpTA
oanG, {x™} KeTMa- KETVHKHHHF JRMHTHRM KY{MZaT#uz XaM TabpHpaca
Gyranu. .

12.13-ravpud. Arap a uykramusr nxruépuii U, (o) atpopr onun-
ranfa Xam, {x‘"’} KeTMa- KeTnKHuHr Oupop Xasupan Goumnad, kelunru
Gapaa Xamaapy wy atpodra termuwid 6yaca, a {x} xemma- KemaukHuHe
Al mumy fe6 atanagd.

Arap (12.21) xeTma- KeTailK JHMHMITA 5Ta OVACa, Y AKuMAaiLysuy Kem-
Ma- kemauk 3e6 atananM. '

JTumur Tasprdugary WAPTHH KAHOATJAHTHPYRUM @ MaBxyn Oysmaca,
(X} KeTMa- KETAK NEMMTFa ra 3Mac feiuAaNd, KeTMa- KeTIMKRUHT YaH
3ca yaoxaquuyedl neb artanagu.

iyrra amuﬁop GEpHI KePAKKH, KETMA+ KeTIUKHUUE JARMUTH TABPADH-~
MATH €& HXTHEpHH mychaT cou OVanG, matamadrrag n,{#, € N) »ca my e ra
(pa, TalnmiikH, KapamagTran KeTMa- KeT/uKKa) OOFnuy paBHliia TONUNALH.

11 1
Mucoannmap. 1. rR" drazoma ymoy {x }-—-{—n—, BT —;} KeTMA-Ke IAUR~

HUHT JHMHTH & = (91__ 0, ..., O) Gyanmw xypeatuacan. % s>>0 counn onaiiank. 1y
g ra k¥pa my= [1—/—;“—— + 1 wr Tonamms. Harmmana 6apua 7 2>y yuyn
_ 1 1 _ Vi ¥Ym  Vm
)y —y —7 =5 =y
p(x ,ﬂ)——P((n PEEREEE ﬂ) (0, 0,..., 0)) = g lm]+l<8
’1\_% e
Gjnagu. Hewmaxk, tawp #ira xipa (b
: .

Tim x(“}—hm(-—,—*,..., ) {00 0)=a

00 naeol 1 ] n
- GYAanm.
2. Kyintare {x™} = {((— )L ~0"+0)):

{1, 1), (—L —1), (1, D, (—1, —1), ...
KeTMa- KETAHKHEHD MEMETY MABRKYL svacauru Kypcatuicud. Tecrapueunu dapas kuaal-
AGK, SBAH OePHATAH Kerua- KeT/MMK JLIUMHTTAa 304 Ba Y @ == (@, ¢p) Ta Tenr Gyacuu,
Jasut 1anpadura K¥pa v e >0, kyuaalan €= 1 yuyk wyntad n, N TOUHJ‘IEULHKH,
Gapua 11 > Hy YUyH
((]! i}v (als 39))<B, 44 {{—*l’ '_'1]! (ala a‘.‘})<5

oyaann. By sca ymly
2V 2=p (=1, =1}, (I, Iy <P ({(—1, 1), (@, a2} +

+p (@, @), {1, h<ete=2e=2
SUARMATTA ou6 KeRand. Byura cafal xapafastrad KeTMa- KETARKHUNT JHMHTCA 3Ta He-
Auannmanp. Jemar, GepHATAH KeTMA- KeT/IWK JTUMUTrA 3ra Mac.
.
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R™ pasona {x"}={({", &”, ..., x%) xerva- xeTaux Gepuiran 6y-
aub, y a={ay @, ..., Q,) MMMUTTa 3ra OYJICHH., Y X0aZa AUMHT Tab-

pudura Kypa, % e>>0 Oepuaranta xam, {x"’) xet™a- ketaukuumr Gupop
o XaIujan Gollial kefiMHry Gapya Xaljapn @ HYKTaHMHT
U @={x€R": p (x, )<<z}

cheprr aTtpodura teryuian 6yaamm. By cdepux arpod ywoy Gobuunr 1-§
Aary 12.1- nemMara Mypoduy wy @ aygrannur U, (a) napainenenuueiuas
aTpotbUHIAr KucMu Oaann:

U @< U: (a).

JHemax, {x"} KeTMa- ReTAHKHHHT VINa Mg xamula 6owaad, KefHHIH Gapua

XapiapH @ HyKTaHHHD U; (a)} arpodnna €rany, swu 6apua n>>n, yuyH
SETU @ ={m , 2 » ..., ) ER 10 — e Tt <<m+
+e .8, —e<<x, <a,+t &}

6fnaan. ByHAaH 3aca, Gapua 11>, y4yH

a —e<xW<a e,

@, —e<xiW< a, + ¢,

o, —e<lxi<a, +¢
6ynmun keaud wnkamn. Jemar, % e >0 oaudrania xa™, wynsai n, ¢ N
TONHAAAUKH, Gapya n >, YYyH

¥ —a l<e, ld—a,l<<e, ..., (2P —a l<e

6Vaaan. By sca

im x =
lim x{® =gq,,

LRS-
lim x{™ = a,,
=00
lim ¥ =a,
s
SKANAUTHEH OHNAHPATH, .y i
W (7] n
Uliynzait xuan6, R™ pasoma {x™}={(x1", ¥, ..., xm)} KeTMa- KeT-
DAHKHKHHT JHMATH @ =(Qy, Q,, ... , @Q,) O¥aca, ¥ Xoaja Oy KeTma- Ket-

JMKHHHT KOODAMHATANApHJAH TalKWaA TONraH COHMAD KEeTMa- KeTAHKJapH
{0y, {0 ... L {49} xam ammutra sra 6§amG, yaap MOC paRHMOUA 4

HYKTAaHUHT &, Oy, . . ., d, KOOPAHHATAJIapHTA TEHI.
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JHemag,

lim x

BR—ac

]

lim 4 =
N0

lim x{ = a,,
= g=> fi-po

lim #%=a,

oo

(12.23y

Suant R™ dagopa KeTMa- KeTIHKHUHT KOOPIHHATARAPHIAH TAWKRJ TONras

) A,

KOOPAHHATARAPH &y, Oy .. . , O, AAPra TEHF 6yﬂCHH

, Qp) ER™
1im xi’”: a,
It ~0r
lim X =a,,
n—co -
tim ¥ =a_
H—ro0

£

eov o, {xY comnap  xeTMa- KETJHKAAPH JHMHTra sra 6yasb,
YHapHUHT JUMETAApH MOC paBuiia a =(a;, Qi - . -

HYKTa

ok
Slamur Tawprdura dcocan, % e>>0 oauHrapia xam, Va ra Kypa wyn-
m

Jaft n{ €N Tonmramuky, Gapua n >>n{d yuys

fx — g <l =

Vm '
wyHAalk n2 €N tomaaanky, Gapua n > nfd yuyn
\xtn) —_ a2]<_l/_ ,

Ba XOKaso, WyHJalt ni™ €N

L —a, <

6ynamu. Arap n,=
n>n, yyve Oup iiysa

) — g, | << =

max {al, n{»,

TOORJAARKNY, Gapua >ntm} YuyH

Vm
coe s ™) 1e6 oncar, ymaa

V‘ (=12 ...,m

TEHICH3ANKNAp Oaxapuiaan. ¥ Xoaaa

‘/2: (xtim—ai)?-(‘/fg (ﬁ)a

6ymb, yHjaH

i

p (7, )< e

www.ziyouz.com kutubxonasi ,
e
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R™ dasoma {x}={({", £7, ..., ¥V} Kerma- keTank Gepuiran 6y-
A6, v a=(0y Qg ..., ) JUMHITA 37a OVACHH, ¥ XOnja ANMHT Tab-
prdura kypa, V e>> 0 Gepuaranna  Xam, {x"" KeTMa- KeTIHKHMHT dupop
no- Xaaunad Gowaad weiurd Oapya XallapH @ HYKTAHUHT

U@={xecR": px, a)<e)
cepuk aTpopura Teruman 6yaaau. By cpepur arpod ywly GoGHunT [-§
mary t2.1- gemmara MysodMy Wy a HYKTaHRHE U, (a) mapajnenenuns auan
aTpouHUHr KucMi G uaan:

U, @<= U, (a).

£Max, ™) xerTMa- KETAHKHKAT Y10 72, XAIWIaH Hfow1ab, KeAnury Gapua
} 3 o X p
Xaanapu @ AykraHuHr (/ (a) artpoduia €tand, abHH Gapda n2> n, y4yH

Af{")‘if{j'E (@={xi, x2, .., wm)ER"a —e<<i<<ar+
+e ., a,—e<<x, <a,+¢)
G6ynann, ByHaan sca, Gapya n>n, YYyH
a,—e<<xM<la e,
a,—e<x{"< a, +¢,

@, —e<xM< a,+e
6Vmunu ke unkamu. Jemar, 3 e >0 oauHrawga Xa™, myrmai n, €N
TONUAaANKH, Gapya 1 >>n, YUyH
e —a <o, [sPM—a)|<Te, ..., [xP —a,|<e
6yaazu. By sca
lim X" =a,,

-0
lim x4 = a,,
Alson

i n) =
lim xM=a,

n—oo

SKAHJAUCHHH OHAAUPAIH. R

Ulynmail ka6, R™ dasoga {x™}={(:1", ", ..., xm)} Kerma- KeT-
JHKHHHT JUMATH @ == (@, @5, . .. , Q) OYJCA, ¥ XOAMA Oy KE€TMa- KeT-
JMKHHHI KOOpJHRATaJapuiaH TallKHA TOWraH COHJaP KETMA- KeTJHKJApH
{xy, {x), ..., {x™} xam oummtra sra 6yamHG, yaap MOC parnwa 4
HVKTAHUHT &y, @y, . . ., &, KOODIHHATA/APHTA TEHT.
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opTHAOPra onub, Gus Kyhuma R™ dasoga KeTMa- KeTJHKAAD JHMUTAZPH 1=
sapuscuauar Gaénuia acocnil (GAKTAAPHHIHHA KeJTHPULL, YJAADHUHE aipuM-
JIAPHHMTHHA HCOOTAAIN GMIAH YerapanaHaMus,

I0xopuaa ncbor 3THATAH TeopeMa xaMla AKHHAAWVEBUY COHJAP KEeTMa-
KEeTIMTHHUHT Xoccanapuiad R™ (pasoja AKMHJAWIYBYH KETMa- KeTJIMKEHHE
KYHHarn xoccaslapd Keant uyuKanu.

R™ gasofa {x"} KeTMa- KeTIMK GepuaraH GYscHH.

1°, Arap {x*’} keTMa-KeTAMK AKMHMAIUYBYM 6VJica, YHMHL JHMUTH

ArOHAAD.
Ke#tunrn XoccanH KeaTupuwaas assan, {x"’)KeTMa- KeTAMKHHHT uera-
paJaHTAHJUCH TYHIVHU2CH GRIAH TaHHIAMAS.

Arap {x""} Rerma- KeTMMKHMHI 6apua XaAnapumaH TYSWAFaH TYnJiam
yerapasaHral 6yJca, {x{"’} KeTMA - KETJIHE #e2ApaiaHzan KemMa- Kemauk

JeG artanaiy. _
R™ gasoma {x™} = {(x{, x{M, ... , x™)} ReTMa-xeT/IHK verapasanrar

6yncan. Tavpudra kipa (12.9- tanpudy) wynnaii map U={x€R™: p(x,0)<r}
Tonanamukn, v n €N yayn x* €U® &Ynamn. Hemak,

| e ", 0<r.
Kefiuury TeHrcusaukaal 3ca

| < r, [2<r, oL, |6 <y (+ nEN)
Gy ket unKagH,

Wiynnait guant, {«™} ={(x", *{, ..., ¥} kerma- KeTtuk uera-

Janrad OYusca, Oy KeTMa- XeTIHKHHHT KOODAMHatanapufiaH uGopar {x{},
{x), ..., {x) xeTMa- KETVUKMIAPHUHT Xap Onpu XaM verapanauran 6y -

Jap 9KaH.
Auau {(x) = {(x{M, x, ... , x)} Kerma- KeTJMKHHHT KOOPHHHATa-

aapunan HGopar {x{M}, {x{M}, ... , {x\V} kerMa- KeTIMKIAPHHHF xap GupH |

yerapanadrad 6§JICHH. COHJ]&IJ KETMa~- KeTANTHHHHT  yeTapanaHTalanT i

tappudmra kypa (1-gucm, 3- 0606, 2-§) wyngait C,, C,, ... , C, Ysrap-
Mac COHJMap TONWNANMKH, ¥ nCN yuyH

| xg‘l I < C2)

<< C,

Synamn. Arap C =max {C,, C,, ..., C,} se6Joncax, [x™|<C (k =
=1,23,...,m 6yanG, yasan v n€N yuyn

P, 0)<<CVm

Gyaumung Tomamus. By aca {x™'} KeTMa- KeTIMKHMHT uerapanaHTAHANTHHH
" Gunnppajy.
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~ Wyngah xam6, {x™) = {{(x{", x, ... , 1)} KeTMa-KeTIHKHUHT KO-
opannaramapupar wéopar {¥M}, {xP}, ..., {xM} werMa- KeTIHKAAPHUHT
Xap Gnpuumur serapananraunuruzan {x™) KeTMa- KeTAHKHUHT teTapajaHraH-
JUry Keaus wIKap sKan.
Haruxapa xy#ugard teopemara Kenamus.

12.2-Teopema. R™ gasoda {xM}={(x'p, ¥, ..., 20} xemma- xem-
AUKHUHZ deeaparanean  Giautan yayr 6Y Kemma- Kemaux KoopOunama-
aapudan ubopam {x}, (XY, oL, {#} consap Kemaa- Kemaukaap u-

HuHe xap Gupurure weeapasanean O 3apyp eq emapau.

Macanan, R* dasoma {(—'-, ~—l—)} (n=1, 2, ...) ReTMa-KeTIuK gera-
13 n

panaural 6ynand, 4yHKy Oy KeTMa- KeTiMK KoopAHHaTamapuuzaH nbopat
KeTMa- KeTJUKJaPHUHT xap OMpH yerapanaHranmup. R? daszoma. {(n, n)} (n=
=1, 2, ...) KeTMa- KeT/im¥ uerapajaHMarad KeTMa- KeTiuK,

IOkopuaa kearupusran (1, 1), (—1, — 1), (1, D, (—1,-—1), ... xer-
Ma- KETJHK XaM JerapajlaHra KeTMa- Keriug Ginamu. By Mucoajgad kypu-
HaJUKH, 4Yerapananral KeTMa- KeWMKAaap JuMuTra sra CYauud Xa, Jui-
MMTFA 3Ta OVAMACHUTU XaM MYMKMH SKaH.

2°. Arap {x} KeTma- KeTANK SKUHIALYByA 6§JCa, Y yerapataHrau 6y-
JaJu.

SKuHDalIyBIH  KeTMa- KeTAHKAD YCTHAZ apuMeTUR aMaJiapHu Ypra-

HUIIRAH aBpad R™ asd 2/eMeHTApH YCTHAA OaKapuAaAurad aMalIApHd
KeJITHpaMUs.

R™ (a3oHHHT HKKHMTA @ =(2y, @y ... , &), 0=, by ..., b))
HYKTACHHH ORARNUK,
R™ casonnnr (a; + by, @y + by ... 4 Gy -+ 0y,) HYKTaCH @ Ba & HYK-

Tadlap furunducy Nel artanaiu Ba a--b kabu GenrunaHaiu: @ - b= (a; +
+bh ag":“bge = . :am+bm)- -

R™ hasonuHI (4 Qy, Ly, . .. , %@y} (& — XaKUKHA COH) HYKTaCH &
XaKMKUA coR Owian a € R™ uykrta Kjnadmmact Jed atanain Ba o g Kadu

Gearnnananu: ag ={oy, 0, - .. , & dy). R™ dazouar @ Ba & HyKTasa-
pu opacugard afupma aH-(—1)-bKYpUHHINZA adHKNaHALH BAa g —b KalH Gen-
runadaju: a— b =(a;— by, a5~ by, ..., @y~ b,}. IyHnafi kuausé, R™

$az0 HyKTanapn yoTHjna Kyiowin, afnphimt Ba R™ $aso HYKTaCHHH XakHKHI
COHrd KYNAHTHPULI AMAJJApH KUPHTHAIH.

R™ ¢asoma ukxnTa {x™} ={(x@, »#0, ... , ¥®), ") ={{D,
g, ..., yMxetma-Ketank Gepuaray Gyncun. Ymcy
{0 + o0 2P+ DN =123 ...)

ketMa- kerouk {x™} Ba (4™} xemmo- Kemauxsap durunducu ned atanagu

pa {x™ + 4"} kaou Genrumanam. {x™} ea {y™} kemma-xemauxaap atup-
Macn 3ca Ky#Huiari

{0 — g, KD —y®, L, X)) (=1, 2, 3, .. )
KeTMa- KeTaur cupatuza amniaanagy Ba {x* — ™} kabu Gesrmnanami,
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R™ pasozarn {(o £, axP, ..., ax)} KerMa- KeTJHK o cont Gusan

"™} kemma-remauk xgnadmmacy 1e6 aranamp va {o x™} Kabu Genrmna-
HAuM.

2. Arap {«"™} kerMa KeJMK sKMHAAWYBUR GYAMG, VHUHD NHMHTM
a(@a€ R™) 6¥aca, y xomta {ox™} (z€R) KeTMa- KETJHK XaM AKHANAWYBYH

RYIRRS

4, Arap (¥} xamma {5} KerMa-kermENAp SKUHAATYEGH 6F5RG,

ZT_ YJapHWHT JHMHTH MOC pasHuiia a Ba b 6yaca, y xonfa {x™ =4 ¢™} ger-
DA Ma- KeTVHK XaM AKMHJIAIYBUH 6¥au6, Gy KeTMa-KeTJHKHUHC JIMHTH a = b
-=~ Ta TeHr Gyiaamm

A 6ymb, 6y KeTMa- KeTIHKHYHT JUMHTH o a@ Ia Ter OyJiamu:
rag 1 ) __ . : fn)

—_ imoax"=oa=calimx"

- R—=00 =00

o

o

e Hm (¢ £ ¢ =a+ b6 =1im £ x lim .

?\ ] now B-»oa

J 5°, Arap a uykta M (MccR™) TYniaMHuHT JHMHT HyKTacH 6y.aca, ¥
= xonga M TynnaM Hyxrajapnjak @ ra nHTHayBun {1} KeTMa-KeTJHK (x"e
o EM, n=1, 2, ...) axpariul MyMKuH,
— Mawaymku, @ uwykra M TYmiaMHEET JuMdT HYKTacH 6yaca, @ HMHT

v~ Xap 6up U, (@) atpodmna (e =>0) M TyniaMHREF yeKCH3 K¥n HYKTanaph
6¥nann.

M
-:. l
Hoara wHTUNYBYH MycGar”coHAap KeTMa- KETJHIH €, =—— HH OJHO,

4 y . n
£ HYKTEHH ”“"'\ i AN " 29 ST e
/‘/P' >§ ) ; k"-.T L NI
A /i _§>~J v, (ﬂ)={x€R’": p(x,a){—}
T L S e ry . n
a9 e X
arpopunn Tysamas. By @ HygTa M TynnampuHr JMMAT [RYRTacH OYnraHm
" yuyn a Ryxramuar U, (@) atpoduna M tyniaMeHHr @ IaH Qapiim HYKTa-
napn Gynaxn. Yaapumar Supmun xU 1e6 onamms. D @ HYKTAHHHC
U, (a) arpopumn kapadank, By atpodna xav M TYnAaMHEHT & JaH (paprau
2
nyxTanapn 6ynamu. Yoaplan x'V ra rteur Gjysmarau GupuHu omm6, YU
% et By xapaéuuu namom TTHDHG, n- Kazavaa a wykrasnar U (a)
"
arpodn oiuHca, 6y atpodza xam M TYnaMHEHr @ AaH (GapyIH HYKTanaph
6ynann. Yaapna x. xP, ., ¥V pykranapuunr xap Oupura Ter
6Vnmaranagn o6, yuu ¥ Guaan Gearnmaivus. Slma 6V JKapaHuM Ja-
BOM 3TTHpaepamus. Hatmwxana M tymaam jmyxraiapmnan {x™}:
Mm@ ) -
x + x

PRI AN

axpanagn. by keTMa- KeTauk yuyn
1
P(xm), a) < ?(11"1], 2,...)
6yaranu cabaGau, n -0 32 x—o GYmMuM KemmS uMKALML.
25
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2. Kowu teopemacy (FIKH'HJIELUHUJ OpUNKEHDR). ABB&H aft-
T™HE y'rraﬂnmmnex, KeTMa- ROTNUKHVHT KauOH JIHMHTTZ 3ra  GYIMHIRNH
aHBKALL JIEMUT/I2D HA3APHSCHHAHT MYAHM Macanajapsiay Gups.

IOkopuna kearupuaray 12.1-rteopema, R™ dasoma {xjrerma-geraun-
HHHD AKHHAAIIYBYH OVamm Oy KeTMa- KeTyiuk Xalnapy KOoOpAHHATAaNapH-
JaH TALKWA TONTGH COHAH KeTMa- KeTMKJApHUHT AKMHJAAWyBuk Gysamiun
OpraaH HQOIRIAHHIIHA KYpcaTain.

Agpsano, 6y epia xaM QVHAAMEHTAI KeTMa- KeTIHK TYIRYHYaCH Guman
TAHUmAMHE,

R™ dazona {x™} kerMa- wernug Gepwaran GyaCHH.

12.14-rabpud. Arap % & >0 ouuHranza xam, Lu}mtaﬁ noEN TO-
aincaxy, Gapua.n >Ry, P >R, Jap YuyH

p (x{Di’ x\“))< e

TEHrCHaNAK Gamapusnca, {x"‘-’} yndarenman Kemma- Kemaux, et artanami..

‘ t 1
Miucosnap. 1. R® dazoma ymdy {(—;—, -—;)} KeTMa-KeTArK hyHIAMEHTaH KeT-

Ma- KeTABE Gyaamn. Xaxuxaran,

() (‘i"“ﬁ‘))ﬂ =)= -

—- 1
ety
| —) Y
Arap ¥ e >0 cotra k¥pa n, Hatypal coHnn
o ¥
Ity == [ V :’+ {

el oncak, ¥ Xoaia Gapua N > fy, p =1y Jap yayd
11 11 ] - 2VZ
—-‘3 - L —_" - — 2 8 = e
p((n n) (p p))<(no + )V PRV
G MRIMBEL TONAMUS. ,[Lemax. Bepuaran KeTMa- KETJIHK @yﬂﬂamemannup
t
2. R? dazsopa wy#iagarn {(x;, W); x, =4+ — —§— + . +-—— KeTMa- KeT-
auk dyrnamenTan SyamMailzy. Aakuxartan xaM, Oy xerma- RETANK YUYH, Macanag, n>>p Ia
P ((¥p, O Htn O) =V (g — 3p)t = (20 — 1) =
1 n—p

=p+l+p+—2+ LA G

Ofmb, n=2p Oiaranga sca

-1
P ((xp, O, (%, U)}>-2_‘
SRamamurH KeauG wakanw. By sca Gepuaran KeTma- RETAHKRART ciayunauenran SMacH-
THRH K§pcaTanm.
26
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dapas gunaiank, {x™}={(x7, ¥, -+, x%)} Pyusaventan Kerma-

etk Ovacui. Tavpubra xiypa, & >0 OMVHTARAAgNAM, WyHAal 1,EN
TOmANaApKY, Gapua i == H,, P> A, YUyH

p " Me T
R < -
Gynagu. By TeHrCHsAMKHYM KyHuuarnua al _&'.M, Lt k
p

5

'l//v (x(ri) — x(P])2 <@ { f{kﬁyﬂ)/
i=l -
€a3us, yHiaH _
‘ I x(:}) - xig)).q: P
Gymummpy Tomamus. By sca {x7), {2}, ..., {&IP} xerma- keTimKAAp-

HUHT Xap OupH GYHIAMEHTAJ KerMa- ReTIHRJAp (Kapaiced, l-guc, 3-600,
10- §) srammmrnun Gunanpasn, Wynzah gua6, R™ ¢dasoma

L) = {(x), ¥, -, A))
KETMa- KETJIMKHUHE $yHIAMeHTan OVInUMAAH OY KeTMa- KeTuK KoopAnHa-
Tanapugad uGopar {xP}, {x}, - -, {x{?} xerma- kermuknaprayr xap Ou-
PHHUHT (pyHAAMEHTan OVANIM Kenal yiyap 5Ka.
e B9rmr {x™} = {(xD, xP, --- , XM} xerMa- geTMK KOOpAHHATANAPH-
xan ubopar {x9}, {x{), --- , {&P} kerMa- KeTAHKNAPHUHT X2P OupH

e
odynnamenran Syacun. ¥ xoaga % & >0 oJuHranza xaMm, Vo ™ Kypa
‘wyasafi gt s, ..., nlP) warypan conaap TONHIAIMKH,

§ }
gapua n >>nQ, p=>ad = | — 0| << — V_ , ‘%:»"C..‘ K-
Gapwa 1 >0, p>nd = | P — P | < ]7:_; .

P T N T . T S N S Y

Gapua n = alls, p =0l = | x‘;’ — X2 < i;_

Synamn. Arap ny=max {nQ, ¥, ..., n@} 1e6 ouacar, yHpa Gapua
1>y, p >, yayHn fup fijaa :

£ .
‘x(r?—x”:),<ﬁ (*:::11 21 R ,f?l)
TeHrcusauKNap Gaxkapuaaid. HaTemaza

31 (x1 — xR < ]/ MO R

i=1 =1

6yaanu. Hemar,
p (« o, e,

by aca {x‘“)} $YHAAMEHTAT KeTMa- KeTJHK sKaHuuH CUIAHpai.

. 27
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Haruwxaga Kyfiygari teopemara Kenamua:

12.3-reopema. R"™ gasoda {xy = {(xP, 5 ... |, D)} kemma-
Kdmaur pyndasenmar Bjauuis Yayu 6y Kemma- Kemauk KGOpOURAMQ-
aapudan ubopam {xM}, {¥©}, - | (¥} xemma- kemauraaprune xap
Gupunune pyndamenmua Gimm sapyp ba lemapau.

HOxopuzarn 12.1 Ba 12.3-teopemadapaan R™ dasoma {x"} keTma-
KeTJUKHUHT AREHAAUIVBUHINCY AAKHAA KYHHIar TeopeMa KeaHO <uKanH.

124-teopema. {x"} remma- Kemauk sKuraapents Sl ayn y
Pyndamenman Bfavues 3apyp ea emapal,

By teopema Kourw meopemacu éxv skursauiuul  npuruund  get
aTanagd,

3. HuMa-uy xoffnawwiranmapaap npHHIHNH. <MateMaTuk
aHAMB) KYPCHHHHT 1-Rucmu, 3-606, 8-§ Aa Xawkugub comaap Tymhamu R
HHHT TYAHKJHTHIA aCOCAaHTaH HuMa- H9  OHAAWTAH CeTMEHTAZP NpPHH-
e Kapa® Yrunran sag. lynra yxwaw npirgan R™ hasona Xam ypuHau-
Iup Ba yHIaH Kearycuga Ous kin mapra oliiananamus,

Mapkasaapu a = (a,", a,’™, ..., a%)CR™uyxTanapaa, paanyciaph

nERy(n=1, 2, ...)) OVarag vwoy
' Sy =81aM, r)={x€R™: plx, aV)<n),
So=S,a®, 1) ={xcR™ plx, a®) < ry},
Sa =S¥, ra)={xER™: p(x, ALKl
mapaap S:panrag Gvacuu, Arap wyimsars
' $,08, ... o8> ...
MyHocaar ypudau OVaca, vy Xonza {Sa) uuma-ue sclicriean wapaap
Kemud- Kematize Ge0 atanagu.
125-tecopema. R™ dazofa ouma-uy Hofaqu 2GH Wapaap Kenma-
wemavzn Sy} Oepuacan Gfrcun. Aeap n oo (o wap paduycrapl In HoALR
uumuaca, awRU

limpy =0
L= on

6Ggaca, y yorda bapua wapaapea mezuuwiay O0gsean a(aCR™) Hyxma Mae-

- oyl sa Azonadup.

HeboT: {Sa}— R™ (Haszofd MaMa- HY SKOHAQIITAH Wapiap KeTMa- KeT-
aury GYNcHH. By wap mapxaziapd a® (@MER™, n=1,2, ... ) pau {a™}
KeTMa- KeTiHK  Tysaimxk, Paswaanxd, a™€S,, Arap p>>n 6yaca, yHaa
Sp o S, Gynraumurumas alPICS, 6yaamu. Moaomukw, alM€Sa, aPIE€S, aKay,
yaaa .

p[a("), a®y<g D ¥n
Oy.agn. TeopsmaHuur ulaprara Kypa, n—oco Ja rn—0 JaH Ba loKOpu-
Jarg TeHrcu3MKAaH {a™} -— PvHIaMEeHTa! KeTMa- KeTJHK SKAHJUTH Keadb
uyukany. Komu TeopaMacura acocad 0y KeTMa- KETMUK JHMUTra sra, bus
yHH @ 6ua3H G2ICHMALS UK:

lim a™ =g

no0

28,
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Hixtuépnit So(n=1, 2, ...) wapau onaivmk. By map {a¥} kerma-
KETAMKHUHT GHPOP XadulaH Oomnab kefuHrH Oapya XaMJiapHHH V3 H4HTa
onadu (oG Gopea, {a™} KeTMAa- KeTAUKHHHT wekay congarn ¢V, a®, . . .,
a"" xapnapuruia S, IIapra Terutuim 6yaMacyura Mymius). Hewmax, a
HYKTa S, HAHT JAMMHT HYKTach Ba S, émux tymjaam 6Oynrans YuyH
atSa(n=1, 2, ...} 6yaanun. [vAnai guaud, ¢ HyKTanunr Oapya Iuap-
Japra TervMAH IKEHANCHHE KYPCaTAUK, DHAH OyHOaH ¢ HYKT2HUHT ATOHa-
JurHig  Kypcaramnz. @apaz Kuaalnuk, a HykTagzaH Qapyan Gapya wap-
napra teruiid Ofaram b nyxTa Xam Gop Ofachn: BES.(n =1, 2, .. )
b+a. Macoda xoccacuian ofranagnG TOMAMH3!

5

a pla, b) < pla, a™) +p(@™, By < 2-ra.
Byugan 3ca n—oc 33 ry —0 Oyaranm yyyn
ola, &) =0,

vy a = b 6yaumm keau unkanu. Teopema ucoor Oyamm.
4. Kucmuft kerma-kerauraap. boabunano— Befiepmirpace
reopeMmacu. R™ dasoma {x™}):

0, B am L (xERM, n=1, 2, .. )
KeTMa- KeTauk Oepuiiral Of/icuH. BY KeTMa- KeTNMUKHUWHT 7y, #,, ... ,

K Ry oo (T, . < Re<T ..., B EN, k=12, .. ) HOMepAH Xag-
AAPUAAH TAWKUA TonraH ymby

X0 )L amy L (P £ R™)

.'}xe‘rma-xemﬂx {x'™Y  werMa- KeTAMKHUHT KucMuid xemma-Kemaneu 126
aranam Ba {x®¥} xabu Cearuiadanu, Macanay, R* dasosa gydhunarn

4 ' 11 1| I
% (I? 1)' ('E't "é")r (’Z& ";')’ vy (_2_;;! 2‘;)7 -
' 1 1 1 1 ] 1
(1’ l)! (2_8-’ '2_2')! (3:2" é‘;); . v e g (;;1 ;;)- P :
KETMa- KeTIHKIap SR

: 11 (I s
(l’l)‘(Q’ 2)""’(;:’??)"" SO
KOTMa- KETJUKHHHI KHCMHE ReTMa- KeTJHKAapH OViAali. -
Papuiauky, GHTTa KeTMa- KETAHKARH JKYA& Kyn TYpauda KUCMHE KeTMa-
KeTJHK/IAD aMpaTHil MYMKHH.
12.6-reopema. Aeap {x™} remma- kemaux sgunrawyesn 6Gyaub,
yHune aumumu a (a€ER™)6gaca, y xorda Oy Kemma- KemauxHune xap
Kanodad Kucmud {X9} Kemma- Kemauay xam SKussauyeus 65aub, yHune
Aumumy xam a 2a mene 64aadu,

By teopemanuur ucGoTH KeTMa- KeTJHKHMHT JUMHTH Tatpuhuian Se-
BOCMTA KeMud dHKamH.
12.1-scaarma. Kerma- KeTARKHRHT KHCMHH KeTMAa= KETJAHI'H JIUMHTH

29
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MaBXyn Oy/munan [Gepuaray KeTMa- KeTIMKHHHT JHMATH MABKYE GV~
JHIEY Xap MOHM Keand uukasepmafifn. Macanan, yuoy

G =1 =1, (L D (= L—=1), ., = I, (— 1),
KETMA- KeTVIAKHHHT

G, D) (L ), .., 0, .. , :
(—_'1’ "—I)$ (-_1' — l)v LR (‘“‘11 -——-1), ..

KHCMUIT KeTMa- KeT/HKAapY Jumutra sra (vaap moc pasuiga (1,1) ea (-1,
—1) Hygrasapra teur) Oyaray Xomla Oepurran  {{(— 1)+, (—pjm+ip
KeTMa- KeT/IHK JINMATTa 3Ta MAC,

Hemak, {x™} keTMa- KETVIMK JUMHTCZ 3Ta HyIMArad Xoq5a YHHHD KHC-
MHI KeTMa- KeTJIMKAApY JIMUTITA 5ra OVJIMIIM MYMKHH SKaH.

12.7-treopema(boarnano—Beliepmwrpace Teopemacn) Xap
KanOal wecaparGHIQR KemMo- Kemauk0ar AKUHAQUIYeY KUCMUT] KemMa-

KemAaux aucpaniiiill MyMRur.
Ncesor. {6} ={6", £, ..., x)} kerMa- keTmK werapanawraq

6yncus. Tazpupra rypa wynaail map {x€R™: p(x,0) < r} vonnnamixy,
 {x™™} geTma- KeTAMKHMET 06apua XanaapH wuy apia €Taim,
Arap yuwby
{€R™: plr, O) < 1} = T(0)
MyHocaGatau swTlopra oncak, y xoaja Gapda 12 aap yuyH
' —r<EPLr (=12 ..., m
6ymuum Tonmaamn. By sca {x ™}, {x,™}, ..., {x{"} kerma- Keraukaap-

HHHT XaPp GHDPYHHHT Qerapanaucaufurvny Ghanupaiy.
I-gueM, 3- 606aa kentupuiran Boabilano-—Bejfiepairpace Teopemacira x¥pa

{x/™} KeTMa- KeTIMKAAH AKPRIAUYBIY KucMAl KeTMa- kewmK {x,("#)} mu
akpaTHi MyMEuH. Harmxana, GupHRUM KOOpAMHATACH SKUHIAUIYBYH GYqe
rag yuoy

{(xlf”kx}, xg“nkl ). PP xm““k‘))}
KHCMHA KeTMa- KETTHKKA Kenamus,

3 =
2umu {xg( ’“J} KeTMa- KeTJHKHH Kapalinuk, By ReTma- KeTJHK XaM yera-
panapran. $lua Doabuano — Befiepmtpace Teopemacura xypa {xz(”*=}} HEAH
SKUHAAIUYBOH KACMUA KeTMa- KeTANK {xz(nkﬂ} HH ampaTHll MyMKHE. Ha-
THXKAJR, OHPMHIH Ba HKKUHYY KOODAWHATalaDH SKUHJAAINYBuH GYIraH
)y
{(xl("k), P A xﬁn’ﬁ))}

KACMHil KeTMa- KeTJIMK Xocua Gyaanu.
FOxoprmary kapaéunu JaBoM STTHPA GOpRS, m KajlaMiaH xeBun, Gapuya
KOODIHHATANAPY axuAnamysay Oyaran ymoty

{(xl(ukm)’ wftn) xm(“km))} _ {x‘"*}n’}

30
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KHCMUH KeTMa- KeTAnKKa 3Ta Glnamus. Pastianku, 6y keTMa- Ketaux {x}
KeTMa- KeTAHKHUHT KHCMEH KeTMa-Ketaurn Gyaamu., WKKuH4H TOMOHMEAH,

. g ) o
12.1- reopemara xiypa{x "’m} AKUHIAILYBUM KeTma- Kethhk  Oyaasm. Teo.
pema ncOOTJIAHAM,

3-§. K¥n ysrapysumir (yHKLMS BA yHMHT JHMUTH

Hactaagu tyvimyrvyanap xaropuaa (l-gucwm, 1-Gof, 3-§) nxtudpuii E
T¥iiaMHn Forynnamra  akeasHtapiin (D:L —- F) TyiwyHYACH KentupHarat
smr. Ciur E=N, F=R, E=R, F=R Ba E=N, F = R™ et yuby

FN—-R (fn—>x, neN, x,6R),
@:R—R (px~=y; xER, yeR),
PN > RG> (53, Ky oo o %) 08N, (4, Xor . o %,)ERT)

aKcaanTHpuiizapra sra 6yaauk. Dy akcnantupuinap Moc pasMmaa coHnap
KeTMa- KeTAUTH, QYHKIMAR Xamaa R™ daso MyKTanapu KeTMa- KeTJAUrHn Ty-
wynyanapura ojud kenin. CoHmap Kerma- KeTJWTHM Ba  VHHHT JHMHTH
l-gucMHUAr 3- 606U, GYHKUMA Ba VHEHT JAuMutd - KuCMHUHr 4- Sobuja,
R™ azo HyKTanapH KeTMa- KETJTUCM Ba YHHHT JHMHTH 3Ca ymﬁy BOGHUHT
2-§ Aa Garagenn GaéH TUAIN.

o E=R", F=R pel [:R™— R axcJIaHTUPHLIHU Kapanmus By
Kyn Vsrapysunnau (YHKUMA TYIWIyHYacura oaud kenain.

1. @ yuxnna Bupop M (Mc R™)tinaam Oepunrad 6yacus.

12.16-tabpud. Arap M tynaamnare xap 6up X =(x;, Xp . .. , Xm)
HyKTara OHpPOp KoWla @KR KOHYHMa Kypa OuTTa xakuguil con y (#€ER) moc
gyimaran oOynca, M tinnavna «gn fseapyedusu (moma fgaeapyedud)
Gyrxyua Gepurear (anuKaanzam) pe€ atanatv ga VHH

Filen, e, ooy X))y €xu y =f0r, Xy ..., xp)  (12.25)

KaOn Genrujianamy. Byama M — @yuxyuanunz Sepuuus (aHuxaanu) nijn -
AQMIUL, Xy, Xgy oo ., Ky SPKIN YITAPYBUHNAD ~~ PYHKYUSL GPSYMERMAGPI, Y
9PKCH3 ¥3rapyBuUM — Xy, Xz, . » . , Xp YSTAPYBURIADHUHD hyHiyuicw Je-
HumAH. _

(x4 %5, ... , X,) HykTa Ourta x Ouias GeArmNaHuIOHRU YbTHOOPTrA
ou6, OyHpaH KeBuH [edpadK XaMMa BaKT (X, Xy, ... , X,) VpHUra X

HH HIifatasepamis. YHia wokopuapard . (12.25) 6e.nr1-mamnap Kyhugaryda
é3uaany.

frx =y &ku y = J(x) (x€R™, YER).
DyHKIMAAKHr Gepuayin TYIaMHOAH oJuHraH x°cAM Hygrara Moc Ke-

JIYBYUA Yy COH Y = f(X) QYHRUMSHHHT X == x® HYKTAEara xyecycuti sulisami
Ieh aTanamgp:

Mucoaaap. 1. f—=R™ c[mo:nrt 1P Sup x Hy\rara WY HYKTa KOOP}UIH&T&-'
JIApR KBaRPpaTAAPHHHHN BUFHHAHCHHH MOC KVIOBYH  KONNA, ABHH

f:x-—»xl-{——xg—]—- .. .—}—xm

6yacun. By xonfa y =x§+x§ J ...+ x_;)'n dbyHkuna  xocunm 6ynand. By  Qyrruma
M = R™ tynnamua Gepumrad.
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2, f—xap Gup xCM = {xCR™:p(x, 0} <C 1} HyxTara ywly

2 _ %
x-a-V 1 —xf—x;—.. .—-xfn
Noula Guxan OuTTa XakmKHD comHm Moc kificnr. By xoama xam Kin Jsrapysuain
y=VI—R—2— .-

dyrruwsira sra 6yaamus. Papmankn, 6y dynkuns M Tynaamza Gepuara,

f(x) dyaguua M < R™ tynaampa Oepunrad Gyackd. x ysrapysun M
Tynsamia Yaraprasaa GYHKUMAHHHT Moc xufiMaraapugan ubopar {f(x)pxeM}
TYIAaM pyARyua Kuldmamaapu mgneamy (ysryuanune Jseapuut coxa-
cu) Be6 aranamu. HOkopuia KeNTHPHNITAH MHCOJIMIAPHUHE  OHPHHUHCHIA
(DYHKUMAHUAT  KuimaTaapy Tymiamu [0, < co), Hkxuuaucuia aca [0,1]
CerMeHTIaH HOOpaTaup. . _

[Myuu sipa 6up Gop rabRULAGAMUZKY, KT Yerapypun/n (7 1a §arapyBunam).
dyHRnAAapia GYHKUHAHEAT GepIANLT TYIVIaMy R™ dasoxary TynaaM 6yaub,
0y QYHKUHA KHAMaTiapH TYOJaMM 3Ca XaKMKHH COHNGPHHHT KHCM TyTJia-
MHOAH wOOPATAHD.

Rm+1  dazounr {x,y) {(x€R™, y = [(x) € R) nyKranapupran séopat ymby

{(x.f(x )} ={(x.f(x)): x€R™, F(x)ER}

Tymnam y = f(x) ¢ynkyua epagpuen ped aranamy,
Macanan, m = 2 6ynranga (R® ¢asona)

Y = XXy, § = 22433,
y=Yl1—x—x

$yHRIOMANAD rpadMrH  MoOC PpaBHInja
R? dasoga runepbonuk napabonoui,
afiianMa napaGoJoMl XaMBa IOKOPH
ApuM  ciepanapiad  nbopatanp (10-
qH3Ma),

Mo R rimaampa ¥y = fixy= .
=X, X3y + v 5 Xp)PYHKIHA OepHi-

1 « wHaMa
32
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rat 6YauG, Xy Xa, ... . X, JNapHRHT Xap Oupu T < R® (REN) tynnamza
Gepuira ¢yHKuHANAP GVJICHH:

=q {0 =0 (p o ..., 1)
=@ (f) =gy Lo . .. 5 1),

=Qpl) =0l tas ..., 1)

Bynuaa t = (f, &, . . k) Jarapysuu T < R* 1ynaamna Yaraprama ynapra
MOC X =(Xy, Xg, ... , xm) nykra Mc:R™ Tynnampa Gyacum. Ham}xana
Yy Varapyeun x = (X}, X, . .. , Xy) ysrdpyaqn OpKayH ={f;, 1y, . .. , 1)
VarapysuuMapHUHL (bYHKLHACH 6),.?13)1;1 A
to>x—>y
((t]_, ta, . .r oy tk)"""‘(xl, ng . .?. 2 xm)"")'y),

By LA

y = f(-’t(f)):f(%(fp fs' e ’tk)r %(51: t%’ L J !"t.k)r AL (Pm(tly tg: e oa oy tk),)
dynkunn mypaxxab Gynryua &k f(x) xamia off) G=1,2 ..., m)

GyrKyuARap Cyneprozuyuch 1eS aranand.
dneMentap GyRKuuANAp ycrHaa KViuuiu, afinpani, Kynaumpam Ba GY-
JUM aMannapd XamAa QYHKHAANAD CYNeprosuiMscH &pAamMMAa Kym Yara-
PYBUMAH 3NEMEHTAP (QYHKUHAJAAD XOCH/ KH/IHHAIH. YIIGY
Y = ex.-x.-...-:m, y — an X + x2+ . _{_ xm,
Y == sinfxy- %o} + Sin{xy- xg) + ... + sin(x,—y x,)
dyHELHANRAp LHyJap’ KYMAACHIAHIHD,
fx)=F(xy, Xo, ..., x,) Gyukuns M R™ 1ynnampa ﬁepnnraﬂ 6y.r1cnu
Arap 6y ¢ynruna mnﬁmamapn TYILaMH

Yo={f{xp xp o0 o s Xp) (00 X o ooy 2) EM)
W Koputa (Kylinpan) werapananran Gyaca, AbHH WyHpafi ysrapMac C (Vs-

rapmac P) coH TOUHJICAKH, (X1, Xa ... » X} EM yuyn
f(xl' Koy o0ty xm){ac (f(xl’ Koy -"' L) meQP)
TEHICHMMK VYpuHau O¥aca, f(x) =f(¥, x5 ..., x,) dyskuss M tyn-

Jampa roKopudan  (Kydudam) uwezapasaHcan el atanajy, akc XoJina,
ABHH Xap rgam(ai'l KaTtra MycGat S coH oaMAranua xaw, M TyrmaM;La WYH-
paft (2, x0, ... %) myxra TonmmcaKy,

f(x“, £ R ) > (£ N A e R ).

TEHFCH3NHK YpuHAH O¥sca, f(x) = f(x,, Xz, . . . , X,) dvHKHHA M T¥naaMaa
roxopudan (Kyaudan) wesaparanmazan 1eb aTanajiu.

Arap f(x) == f(x1,%s, . . ., Xp)byHKUHA M TYTIIAMAA XaM IOKOPHAZH, XaM
KYyAnfaH uerapasaHra ﬁy.nca, hVHKUHA WY  TYmiaMaa 4ezapasaHzarn
Jefinnaany.

Macanan, M = R*\{(0,0)} na 6epuiran

flxpxg) = "'1_2

o+ 5 _
3—2149 ' ‘ 33
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bywkups wy M Tina
pasiauMaraHaup: Y

2. GyHRUHAHERTY AMETH. R™ dasoga cupop M T¥naam omafinnk,
a nygra (@ = (a, a%. . s Op)) WY TYIAAMHHHE JHMHAT HYKTacH GYJICHH.
Y xonma M tynnamMfuur HWYKTanapuaaH @ ra  HHTHAYBuH Typad {x(}
(x™ M, x™ + a, n;

pit:} K}FI:IH,ILaH yerapajaHrat, aMM O WOROpHIAH 4eTa-

E.;l’ 2, ... ) KeTMa- KeTJHKNaD TY3HW MYMKHH:
- lim x™ = g.

f=»0xy
a Gupop Y = f(x) dyuruHa Gepunran Gyacua,
p Ta®pudH). Arap M TYnnaMHHHT HYKTanapu-
1 Xap Kaumait {x™} (x"==eq, n=1, 2,..))
gy Moc {f (x)} kerma- KeTIMK XaMMa BakT
e uMUTTa HHTHACA, b f(x) Pyrkyuanune a
R aumumu® ne6 arajafy Ba YHH

€K X ~»a Ja f(x)—>b

Srav my M 1Y
12.16-raspud ( _
JAH TY3WIFaH, a Fa NHT
KeTMa- KeTJIHK  OJIHHI;
arosa b (uekan €xu g
nyxmadazu (éxu X -
[im
Xl
Rabu GeJraaanand.
OyHKUHA JTHMATHHH GOILKS
12.17-ravpud (Kowu
1ai 6 >0 Tonuncaru, ydy
pysan Gapua x€M Rykranap

XaM TabpHpAanl MYMKHH.
bpubH). Arap ¥ e>0 con yuyH mvH-
(%, @) <8 TEHrCU3MUKHE KAHOATAAHTH-

p—ol<e

TEHPCHATUK Gakapmica, b coH W{x) OYHKUuAHUHT @ ryxmadazu {(x>a

Jary) aumumy et aranajid.

myunaﬁ 6::-0 TONHACAKH, Yy -
JaHTHpyBan Gapuya x €M Hyma.uap

- 6Yaca, f(x) QYHRUMAHHET ¢ HYK
wam 0O} HeHHIANY.

Wynpait Kunu6b ¢YHRUHSHAHD
TaLpHpIap SKBHBATCHT TaprQmaanp ByHuar HeBorH 1-KHeM, 4-606,
3-§ Ha KenTHpH/IraH GHD Y3rapyBYH/H QYHKIMSA JUMHTH TabpHDIAPHHHHT
3KBHBAJIEHTIHTHHURT HCGOTH KaGHIp.

tOxopuzaru 11m F(¥)==b éxn x—a za f(x)—>b Oearufauwiapud x =

Murn MKk Xun Taspudnanin. By

=X, Xg « - 4 xm) a=(a, a, ..., a,) Xamaa
Xn—=-a,
a0
xm——»am

* bus Ky#maa xyn JarapyBuHili byt yayH JNEMETAAD TYWyHuYacH Goxaua
KHPHTHAKIIE XaM MYyMKHELTHTHHMH KYpaMHs. ¥Yaapaan dapx) st yuyw, Gansad, 6y aH-
MHT Kappadl JHMHT JIe6 XaM aTaJdajiH.

M
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YRAHAHNTHHE 3BTHOOpra O/M0, KYHRAaraua
lim fley, Xg - 00 s X)) =0 x>y

Xy—y -

oy 8K xpg=ay Lo Ja f (X, Xe oL, Xp) b

iy, ) S
Xy —Q,

ésca xaM GyJiamy. .

R™ (asopa Gupop M Tyrutam Gepunran GYHO, co sca my TYmAAMHHHP
AMMUT RyKTacH OYacnH. By M tynsampa y = f(x) dynkuna Gepuaran.
12.19-travpud (Teline rappudn). Arap M rynaamuunr mygra-
JApUfaH TY3uiAraH xap kautafl {x™} xeTMa-KeTauk yyyH x> o0 ja
moc {f (™)} KerMa- KeTVIHK XamMa BAKT ArOHA' b Ta uHTHACA, b F(x)
(PYHKYUAHLRE X~ 00 Oaeu aumumi 166 aTanaad sa
limf(x) =5

X—ag
K¥abu GearniaHany. ' :
12.20-vappud {(Komu tanprdu). Arap v e>0 com yuyn

wyngait 6 >0 romtacaky, ymby p(x, 0) > 8 TeHrcHsimKEM KanoataanTu-
pyBun Gapsa x €M nyKranapia

)b <<
TEHTCHAMNK Gamapunca, b f(x) Pyuxuuanune x—> o0 Ogen aumumu pe6
arajagd Ba _ S '
limf(x) =5
X=ad .

Kau SearHaasany. .
[lyan tapkpanam JOSUMEH, (GYHKUHMA JIMHTH TYIUYHYRCH KHPHTHIU-

UIHJA JIIMHTH KapanaéTraH HYKTaza QYHKUHAHBHT Gepuunily (AHHKaHULIIM)
niapT sMac.

12.2-scnarma. IOKopuna Gyrroua aaMutara Gepunran Iefine TabPH-
¢umaHE MoxusaTd, xap Kaulall {x™} (Meea, n=1 2, ..., 14
KeTMa- KeTJK yuyi Moc {f(x™)} KeTMa- KeT/IMKHUNT NUMHTH OAuHTan { £}
KeTMa- KeTJIHEKA GOFHK OV IMacyHrHIAAHD. :

Mnucoanap. 1. Ywoy

. L s L .
fFl)y=flxy, x) = Vmg arap X} +’.‘r§ =0 6yaca,
0, arap x%+x’5’=0 6Y.aca
GYRKTHAAUET X = (X;, %,)~> {0, O (won %;— O, x,~»0) Jarm JUMHTU HOTb sxan-

Jiuck Kypeatrncud. By dyaknua R? Tynaamna Gepuaran 6jan6, (0, 0) myxra wy T¥i-
JAMHHHAT JBMHAT H}'KTEICH.

a) Tefine Tanpubn Gjfimsa: (0, 0) wyxrara nATHAYSUN RXTHEpEA X = (xi")'
xg")-—» (0, 0) (7vwu xf;i)_,_ 0, x‘z"’«-*- 0) (x™ == (0, 0)) KeTMA- KeTnrk QJNaMHs. YHAA moc
{} (x(W)}} ReTma- KeTAHR VYYH KyBHRarnua.

(), n) n N
(x( n)) = f {x(lfl). xgt)) = xl x? = x 1) - x(2) . VW
o ) R+ oy Wy iy VAN <
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I ¥
g{/-g_ o 4 xi’”xg”

6yan6, V>0, x =0 na
) lim f™ =0
(0, &
6fmazu. Memaxk,
lim fl)=tm _J1% _ —q
=00 T VetTs

6) Komu tawprdn Gyiinva: % >0 comra wypa 6= 2& 1eb onunca, y xonla

G<p(x, 0) < 8 TeHrcRaANKHH KanoaTAAHTHPYBUH Gapua x HykTamapia
1 ; 1
'2— p{x, 0} =< -2*6=s

boxgexs | _dnf el 1
L- zg 2 fo—{—xz_‘

) —0f =
Varal Vs

TeHrcHINMK YpHEIH Ginamy. By aca
. . X X
lim f{x)=Ilim ———="= =0
x—+(0,0) .;::'(3] |4 x‘% -+ xg'

AKaH/aHTHER GHINMPAAH.
2, Kyduparn _

2 2

x; X

f:x] mf(xl, Xg)z . 5 2

x| - ¥ (X— xg)?

)— (0, O) (spHH x;—> 0, x,~ 0} Rarf AHMUTHERAT M3BK YR
y dyurann xam REN{(0, 0)} tynrasta Gepuaran 6yaund, (0 ,0)

¢jrﬂxmmnunr x=(x;, %
3MACINrH K PCATHICHH., g
HyyT2 MY TYNAaMHRHr JHMBT HYKTacH.,
{0, O) HyRTara MUTHAYBUH HKKHTA
1 1
xw___(_, ~)+(o, 0),
non
1 1

—_— _—“)-—y (O, O)

a .

oL R
x )-_-(n

KeTMa- KeTAHKNIAD OQMHCA, YAAD YUYW MOC paBHulaa
l .

pt
f(x(n)) =..T_= -1,
i

n

L=

_ to1
{n) —_—— — .
fey=7—7=7~> 5

nt at
‘%= (0, 0) ma Gepuaran GYHKUMSHHAD JIHMHTH MABXKYL SMac/HCHMR

Gyaanu. By st
GHshMpait. :
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3. UeKCH3 KMYHK Ba YeKCH3 KaTTa GpYHKRHAaAap. 1-KHCM-
nyar 3- 6064, 4-§ xampa H-§ JapHAA UEKCH3 KUHMKK Ba YeKCH3 KATTa MHK-
Jopaap TYWyHyanapd, 4- GofuuAr 7-§ naa s3ca UeKCH3 KaTTa Ba 4eKCH3
KMYBK (GYHKUMARAD TYINYHYAAAPH KHAPUTUAHG, V.ap Kypcam.nraﬂ naparpad-
sapia YpraHuiraH spH.

Xvaag wyHza TYWYRUAAAp K¥n Vsrapypusan QYHKUMAAAPra RACOATaH
XaM KUDHTHAUIK MYMKHH. YNapHH ¥pranvul sca Gup Varapysuuan (pyHK-
itus xonnparura Yxmam OGVJATaHAMIHHH 9BTHOOpra OJHG, YeKCH3 KHUHK
XaMAa uyeKcH3 KaTTa Kyn ysrapyBunHia GyHKUHAAAD XAKHAATH MahayMOT-
NapHH caHaf VT GunaH KudosnaHamis,

Bupop a{x) dyrkuua M < R™ tinnamaa Gepunran 6§aub, a {(a & R™)
HYKTA WY TYMJIAMHHAAT JHMHT HYKTACH GYJICHH.

12.2l-Tanpud. Arap x—-a fa oX} HUHT JHMHTH HOAb, SBHYH

lime (x) =
X=sgd
6¥aca, y xoana ¢ (x) ¢yHkuua x —a na HEKCUI KUUUK qbyrm;u.sz zeb ara-
NAJH,
bepraran f{x} ¢yHKuHMA x —-g Da uekaH & JmMurra sra GVIHNI VYVH

@) =F () —b

9eKCH3 KHYHK GYHKIMS OYAULK 23pyp Ba eTapiu.

DysuHr HcGoTH GYHKUMAHWHT JHMHTH XaMAd YEKCH3 KuYHK YHKUHS-
HUHT TabphaapulaH Keand udKamd.

Hlyunat wuanb, x—a ga f(x) Gyekuua & ammurra sra 6yuaca, Oy
(DYHKURAHK Xap ACHM

f)=b+aln

k¥punamMdaa udojanatii mMymxuH, OvHna o (x) -— ueKCcU3 KHUHK GVHKIMR.
Yekens xuunk dyBKuusiiap gyinaarn xoccanapra sra.
®apas gunaiauk, P (x) pveRuws xaM wy M tinaampa Gepuarad 6y.-
CHH,

1°. Arap x—a 1a «(x) Ba B (x) byHKUHANAD UEKCH3 KHUUK DYHKIMA-
nap 6yaca, Vv Xoia yJapHiuT fmruaauca o (v) + P (x) pysxuus xam yek-
CH3 KHMYHK YHKHHA GVaanm.

2°. Arap x—~ana o(x) uekcnz nuwguk Gyakuua 6ymm6, B(x) GyHK-
U sca verapananran ¢yHKRMA GVaca, Y XoAla YJAPHUHT KYnaiTMacH
o (x) - P(x) xam vekcus Khunk GYHKUMA 6Ynazy.

12,22-tanpud. Arap M rinnampa Gepraran y{x) dynxuas yuyyn

limv(x) =

OFaca, y(x) dyuxuus x --a Aa wescuy Kamma Pysxyus nel artanani.
3°. Arap x—a ma a(x) Gyrkuua uexcuz Kugrk (% (x) == 0) byuxuas

- i o
6¥aca, ey GYHKUNA X ->a 13 YeKcH3 KaTta QYHKUUA Gynazd,
o

1
°, Arap x—a na y(x) $yHKIHS yeKcu3 KarTa cpymcuua ﬁv.uca ‘ﬂ

(PYHKUHR ¥—a Ja YeKCH3 KuuMK (yHKRHs 6Ynanu.

www.ziyouz.com kutubxonasi



4. Jlumutrasra 6VAran QYEKNHAJADHHETD X0CCadapH.
Yekan JauMHTra 2ra 6yarag Kyn ysrapyBusaH (GYHKUHAAAP XaM YeRJH JH-
MHTr4 ara Gyarap Gup Y3rapypumid (GYHKUMANADHHAr Xoccanapura (Kapaj- |
cuy, I-wucm, 4-606, 4-§) Yxwmamm xoccanapra sra. Yaapunur ucloTn
Xyany 6up YsrapyBuliH QVHKUHAMAD XOCCANAPHHHAT HCOOTH KaGuIHp.
Illyen 2wTHbopra osmb, Ous Kyimia wekaw JuMurra sra GYarag Ky
Jarapysuni QYHEUMSMAPHAAT XOCCAMAPUHM HCOOTCUS KeNTHPAMHS.

bupop M < R™ tynnampa f(x) ¢yuxuns Oepnirad Gyimb, a(aeR”’)
nyra wy M TYNAAMHRHD JHMHT HYKTACH GYJCHH.

1°. Arap

limf(x) =4

X
MaBxya 6yaub, b >>p (b<Iq) Gynca, a RYKTAHHAT eTApJR KUUHK aTpodu-
aara x €M (x == a) nygranapaa f(x) >p (f (x) << ¢) 6¥nam, Xycycan, ps<0
6%aca, v Xoala @ HYKTaHWHT eTapaxya Kuuuk aTtpouia f(x} = 0 6ynamm.

2. Arap

limf{x) =28

. . X—b{d
MaBxKYZL OyAca, @ HYKTAHHHT eTapjd KHUuK aTpourard xEM (x #a)
#yktanapaa f(x) dbyHKums verapatanrad GyJand.

Dumw M pa ueenta f (%) Ba f,(x) tpyuxuuﬂﬂap Gepﬂ.nrau 6y.ncm1

3°. Arap

lun f1 (x)= by, Ilm Fl(x) = b,

6Y/mu6, @ HYKTAHUHT Ua (a) anocimnam fapua x Hykrazapma {(x €M

N Us(@) fr(x)<fo(x) GFnca, v xomma b, < b, Gynam.
4°. Arap a HyKtanuur U (a) arpopmpare x €M (| Ug(a) wygranappa

L <TW < il

6yau6, x—a 1a fy(x) Ba fy(x) GymRuuAIap nuMuTra Sra xamaa
llm fl (x) 'llm fz(x} =b

GyJica, y Xonga f(x) QyHRUHS XaM JUMHTIA 9Ta Ba
dim f(x) =
L=l

6¥nagu.

5°. Arap x—a pa fi(x) Ba "fz(x) GYHEURSAAD JHMHTIA ara 6yaca,
fi(x) &= f2(x) bynkuaa Xam smmuTra sra 6yaamt Ba

llm [fi(¥) = ()] = lml fl(x) + llm fo).
6°. Arap x—a ja 'f,(x) Ba fy(x) cpym—;uuﬁnap JHMHTTA 3ra Guca,

| f1(x) - fo(x) Dynxums Xam sumurra afa 6ymany Ba|
Hmify () fo () =1im 1,09 - lim £, (0.
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7°. Arap x—»a 7a f,(x) Ba .fg\(x) $yHRUHRAAP N@MuTrA 3Ta GYaub,
lim f5{x) = 0 6aca, é(% byHRugA XaM auMuTra sra 6ysaasd Ba
X2 . .

limf, {x)
lim f1l0) L S
x—a [a{X) lim f5 {x)
X=X

12.3- scnatma. Bup Varapysymwmi GYHKUMANADIATHAEK, X—& 13
fi(x} pa f(x) QyHKUAANAD BuPMHAMCH, KYNaliTMacH Ba HuCOATHAAaH nBopar
GYaran GYHRKUHAZADHHET JAUMATrA 3Ta OYauumpa 6y GYHKUASIApHUED
Xap OWpHHMHI JHMHTTa 374 OYNHIM KejiMb uHKapepMaluu,

12.4- scanatma, Arap x-—a ga 1) f,{¥) Ba [,(x) pyukausapuunr
xap GHMPHHHHC JRMHUTH HOJMb (KU uewcns) Gyaca, f: (:)) udpora; 2y fL(x)—0,

fa(x) = oo Gyaranga fi(x)- [o(x) nbona sa wuxoar 3) fi(x) Ba fo(x) Typam
BIuOpass uekcHs AuMmwtra sra &ysramma fi(x) + fo(x) HuruHng Moc pa-

0 /oo
BHLIZA '6“(';; ) (.00, 00 —co KypuHHmiAArTE aHHKMACJHKJApHM wbOIA-
BE)

Arap x—a ja 1) [(() =0, [1(x)—>0 6§nca, 2} fi(x)>1, fylx)—>oo
6vaca, 3) fL(x)—oo, [,(x)=>0 O¥aca, y xoaza [f,(x))"s(*} moc paBuuina
0% 1%, oo RypuHmIDAATH aHUKMACHUK/APHE udolaiafind. ByHgait anuk-
MAcqiEKNap Oup Yarapyswdnu QYHKDUANAPAA KapaaraHufek, f,(x) sa f,(x)
DYHRUKSHUHT §3 JHMRTIEPHIA MHTHMM XaPakTepura kapa® ournai.

5. Taxkpopuit mumuraap. bus roxopura f{x) = f{xy % . . ., me
QYHKUMAHMET & = (@), @9, + . ., @,) HYKTAATH JHMHTH

Hmf)=5b { lim iy %y -« %) =0

H-=iX Xy—+y -
Xl
Gmnal taumMmauk, [emak, QYHKUMAHMHT JAUMHTH, VHHHE apryMmMeHtiapH X,
Xgy - .. X, JApHWHT OWp iyna, MoC paBmLnA d,, &, ... @, COHNAPTA

HHTHATAHJATH JHMHTHAAH HGopaTiHp.

K¥n yarapysunan ¢$pyHkuusiap yuyH (ynapraraga xoc Gyaram) Gomuka
(hopmanari JHMHT TYIIYHYACHHH XaM KHPUTHLI MYMEHH.

Flxy, Xg o4 xp) byuxmua Moz R™ ryunamaa Sepuarad 6yaud, a =
=(a, Gy .. ;) HYKTa M TynnaMHUBEr JHUMHT HYKTacH OysicuH. By
(hVHKUMAHHAT X, — & Jard (GolKa Gapya Y3rapysquaapHy Tahiunaal) JaMuTd

limf(xlr x2r LELRES ) xm)

Xy—»dy

HH apaiinuk. Papmiagkd, 6y aumur, OupuHuMpah Gup ¥3rapyBuuad yHK-
LHs JUMHTHHHHT V3THHACH, HKKAHUHIAH ¥ X5, X4 . .., ¥, Y3rapyBYWJI2pra
GOFIHK; '

limf(xl! Xz o v o xm)-__"q)l(x‘.b Xgp « v o xm)- -

Xy~adhy

iy
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xam 0 ra tewr, XaKnyatax xaM,

- 40 www.ziyouz.com kutubxonasi

Cyur @(xe X3 ..., Xp) GYHRIUHAHEHT X, —@, faru (Goitka Gapua ¥sra-
pyBUHMAPHHE TalftuHaal) AuMUTH
hmq)l(xZ’ Xpp o v 0 xm)mtpz(xs‘ Xt v o ny xm) .
Lg—+dy
HH KapanJuk.
lO}ggpnnarmen OnpHH-EETHH X, =0y, Xg >0y, - .., X, >0, A3 JH-
MmuTra Yreé

lim lim wlim fle, xg, oL, X,)
K=y Xpmt =0l X1

HU XoCH KHyjamu3. By ammut f{x,, %, ..., X,) Pynkyuanunz maspo-
puit aumumu pe6 atanagd. -

Jemag, QYHKHUAHAHT TAKPODHMH JMMHMTH, YHMHT apryMEHTJIApH X, X,
.+ e Xy JAPHAHT XAp GUPHMHHT OHPRH- KeTHH MOC DaBHILAA @y, O, . ..,
a, COHMApTa WHTHATZHJATH JIHMUTHA2H HOOpar.

Xymm 10KOPUIATHIER, f(xy, Xy « . o, Xp) QYRKUHAHAHE X, 2 Xp s Xy
aprYMERTJIADH MOC PaBHIUAA 4y, Gy, . .., @; Japra HHTHATAHAATH TaKpo-
pull INMHTH

lim ... lim f{x, X5 ... Xg)

xik‘-# a'ik x;l—m;l

HH XaM Kapaill MYMKHH.

yan xam afiTHID KepakeH, f(xXy, X4, ..., X,) OYHKINS apryMeHTJa-
PH X5, Xay ..., X J4P MOC pABHLIAZ &y, dy, . . ., G, COHNAPrAa TYPJH
TapriGAa HHTHATAHAd (YMKUHAHUHE TYPJH TAKDODHE JIMMHTIApH XOCHJ
Gyaanu.,

Mucoanaap. 1. Ymby naparpaduunr 2- NnyHKTHAA KeATHPHAIEH

X1 = Xa

CF - et arap xf -+ xg > 0 6¥aca, |
\ %ﬂ“‘" A Vx‘;’ Iy l
ﬁ ke 0, amap xl+x5=0 6yaca ‘
$yHRUMAHUHT .rmMH‘m
L. f) lim { (5, 29 =0
Xy=el
x;—+0

LR G KypcaTl‘aH on. By oysxunssynr Taxpopuit JumuTaapH Mamxyn Ba yaap

. .. Xy " Xy .
limf (e, %) = lim————=—= =0, lim lHm f{x,, t)=0.
x;—+0”1 ) xp—wl V-x%_{_xZ fa 2)

xy—0 xpl
I yuunraex,

Ilmf(xl, Xy} = I:m =0, lim l!mf(xl, x) =0,
xy—0 Xy ]/xl + x2 xi=+0 xyel -,

Hemax, Gepuaran (GYHKUHAHARF Takpopull JHMHUTAApH MaBXya Ba yrap OH ﬁupur'
TeHr 6yuG, 0y TAKpopHd JUMATAAR DYHKUASHUHT (KAPPATH) JHMUTHIA TEHr GYJaNM.




2. ¥moy

2x, — 1,
F g, 23) = f?ﬁ’ arap x, + 3x, = 0 6¥aca,

0 , arap x; + 3x, == 0 6¥aca
YHEIHANH Kapaikaux, By bysKLMAHMEr TAKpOpUR JHMATIApY KyHuEaraua:

2%, —x, 1 ., . 2 xy— x 1
lim ——=% — — —, lim lim ———" = ——,
20 X 3xs 3 =0 x0 X - 3, 3
2%, — x. . 2x—
lim —4+—2% =2 lim lim ——2 29
-0 X1 3, £+ xg=0 Xy -+ 3 X,

Jemak, Sepraran GYNKUHAHHAT TAKPOPHH JNHMHTAZPH MapXyn GYan0, ynaphesl Oupw
-3 ra, MKKMHYHCH 5c8 2 ra TeHr, '

Brpox x = (x;, ¥2)— (0, O} ma §(¥,, %) bOYHXUHAHHHT (Kappanu) JAHMHTH MABMYA
smac, Yyugn (0, 0) HyKTara HETHAYBYH KKKUTZ
1
(L, «-)—»(o. o,
non

';(n)z(.i, i)_,_(o’ 0)
n n

HeTya- KeTAHRJIAD ONMHCA, YAap Y4¥h MOC DaBHluAZ

1 1 11 ( 5 4% 6 6
’F —, = = =, f . T = T agm T
non ) 4 4 non ) 17 17
6ynazn. By sca {x;; ¥)—- (0, 0) ga Gepaaran Qy#KUHAHHAL (kappaiy} AHMATH MaB-

YA IMACAHCHIM GH/JAAHDAILH.
- 3. Kyfiwparw . - :

X x4 (v — xp)?

f(x‘l’ x&) =

" YHKUHARMHE TAKPOPHEL JHMHTAADH

_ xi - % . LR
Hm. PR =0, lim lim > 5 =0,
a0 k) - xs 4 (g — )t X300 x7 ey - {5y — Xp)3
PRy P
. 1 Xy . . 1 %
lim 5 =0, im lim T o =0
x>0 x§ - (xg — x) 21000 2=y x4 (0 — £2)?

6iaagn. [euak, &;grﬂrak (YHKRHAHHAT TAKPODHA JHMATJADE MABKYX Ba yrap Ghp-
GHpHFa TeHr skad. DH3 oKophAa 6y yHxmuTHUHT (X;, Xg)— {0, 0) ma (kappanud) an-
MHTH MaBXYI SMACHHIHHH KYPCATTAH SAHK.

4. Yoy :

. 1
Xy 4+ %z 5in o arap x; ¥ 0 6¥aca,
0 . arap x; =0 6jnca

dyuxunany Kapafinux. By Q)yuxuuﬁ YUyH

lim f (%, %) =%, lim lim (¥, ;) =0
Kyl x; =0 Kyl

.f(xl’ Xg) =

tiang, lim lim f (xy, x,) — Masxyd smac, Jemak, Gepriran hyHNcunauuar GUTTa Tak-
X—+0 xp=0

41
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POpHE AHMRTH MABKYA G4m0, HaxAuH Takpopmil RAMUTH S0A MABKYA 3Mac. AMMO
1 %0 22) — 0 = [ 23 + xy sin ;“ Llaj+]x] (<0
1 .

mynocaGatRan (xy, %) — (0, 0) 1a f(x,, x;) PyukusREANT (Kappaln) AHMHTH MABXYA BA

imf (x, ) =0 . H

X3—0
.t,—r_U
OYaTHUR ReARl uuials.
5. Ky#unara

Fan x)=(n+x)-sinl sinl
X1 Xy .
dynkusrunr xapaiinuk. Dy Pymkumsnkr x>+ 0 Haru AEMHTE §MaBAYA svac. Uymxn
HOAra HHTHRYBYM HKKHTA
i — 2
n __ 2 () . SN,
x =—=0, x = — 8 {n
YT = Garpa )

HeTMa- KeTARKAAP OAHHCA, YAap YMYH MOC paBmmaa (X, 5= 0 fa)

i 2 ot ' _
o) =0 1 (G =)= o, |
Gynann.

Xylnu fuysra yXwam kypeaTuii MyMEWHKK, _
1im0f {x1s X" &
Xg—> .
xam Ma pxyA Oyamaling, Ammo f P i
N
(x; + x,) sin — sm—lilxx'\-l-(xa(
Xy Xy

Tenrcunmgaan  (x,, x)—(0, 0) ma f(x,, x,) dyuxunapwar (KAPPAAH) AUMHTH MaB-
YL Ba )

| Fxy x2) =0 =

limf{xy. x5) =0
#1—0
xz—»\')

Oy ARIMMHA TOM 2MH3.

IOKopuna KenTHpHAraH MRCOMIAPIAH KYPHHANHKH, (YHKUHAHHHI GHpOp
HYKTala KappanH JRMHTHHHHP MaBxyH OVAHMEAH, VHEHr Uy HYKTaja
TAKPOPUA JUMHTHHAHT MaBXKYyR GV/HWIN Ba akcHeda, (OYHKUMAHWHT GApop
HYKTaja TAKPOPHH SHMUTNAPUHUHT MABXKYHL GYAMIIMNAH, YHHHT WY HYK-
TAJA KappanH JMHMUTRHUHC Mapikyh Oyauom Keau® qMxaBepMac SKaH. YH-
JaH TamkapH (YAKUHAHWHT TAKPODHH nuMutiapd Oup-Gupura xap JouM |
TeHr GyyiaBepMac 3KaH. !

Dus Kyfiupa QYHKOUAHHAT KappaiW Ba TaKPOPHH JIHMHT/IADH OpacHAa-
T GOFJAHHIN XaMIa YJaPHHHT MabJAYM MApPTAapna y3apo TEHJHPH XaKkH-
Ja reopema HcHOTAARMKS.

flv, x) dymxmua M ={(x;, x)ER2:|x — xY[<C a), |x, — 20| << ay}
Tyniiamaa Oepunran 6yJICHH.

12.8- Teopema. Aeap 1) (x), xp)—>(x}, x5) na fix, x) ynrgus-
HUHE KAPPAALL AUMUMU MABHCHD:

lim f(xy, x,) =5, -

Xy—rX

-

Ly—+X . . Y

Y

42
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2) xap bup madursanzan x; 0a Kyindazu
lim fxy, xp) = ‘P(xl)

x,-»x N

aumum maexcyd Gfjaca, y xeadn
lim-lim §(x,,%,)
X 1"‘-\71 x.-rx:
maxpopult aumum xam maswyd Ofaud,
lim limﬂ Fix, s =0

x.qx‘ Xy—vx,
Gifaadu,
HMc6or. fle, x) dymxuns (x,, x)—(x0, 10 Ia Kappann
lm f(x,, X) =0
Ir-’xl

]
B et

JHMUTTA 3Ta ﬁy.ncun JumutauHr Tawprdura Kypa, V2 ::-0 COH OJHH-
raHJa xaM, myuaai 6 >0 Tonunafuku, ywéy
(e D ER: n—x] <8, Ju—xi< ﬁ}cM

TynnaMeruar Gapua (xy, X,) HYKTaAape ydvH

[f(xy, ) —b{<<e {12.26)
Gynann. DuAn TeopeManuHr 2) wapruuw swTaGOpra oaub, X, yarapysum-
HUAP | %, — x$[ < & TEHrcHanUKHH KAHOATIAHTHPAXHTAH KHAMATHHM Taiusi-
aal, x,—-x5 ga (12.26) redrcusnukzd JUMHTTa §TuG

lo() —b] <
Hu Tonamus. Jemak, ¥ € >0 con omdHramia xaM, mysgafi 6 >>0 ronm-
aAaankH, |x, — &% | << & 6yaranga | @ (x) — b| < e 6¥nanu. By aca
lime(x)=2>0
3 lh-*xl
Oynmuuey Sungupagn. Kelimuru mynocabarian

llm I:m flxy, x) =06
xl-ax x,—»xg

6yammy keanb unxann. Teopema ncbor Gyaan.

Kyilunary teopema Xyaau wyHra yxu.am HCBOTNAHAM.
12.9- Teopena. Aeap 1y (x;, xp) = (x3, xJ) Oa f(xl, xz) q‘)yuxqux-

Hit N2 xappa,uu ﬁeumumu Masoyo: @,.
- . @ o ;‘li‘:lf (xh\fz) = b: j j\ ;{(L) )

[ . .
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2) xap bup madunsanzan x, 0a Kyiudaeu
Fim f (xy,. 25) == ()
Xi—sXy
aumum maswyd bjaca, y xoada
llm llm’ ftxy, x2)

,r,;-px2 Ky y

makpopull sumum xam masxcyd ofHaud,
lim lim f(x;, %) =25

a
¥yoady XybX,

Siiradu.
12.1-HaTuxa. Arap Gup Baktaa tokopupard 12.8- ea 12.9- Teope-

_ ManapHuur wapraapy Gaxxapunca, y xoaia
lim f(x,, .1’)——11!‘11 lim f{x,, x2)=limolimof(x1, X

Xy=dy Hy+K ) Ay, X=Xk, Ky,
sy
6nanu,
Bus ugxu }’SF&pyBlIHJIH CbYHKI.lHHHHHF Kappaay Ea TaK]DO]JHPl JIHMHT.H&-

PH opacHiard GOFAaHAIHY WhONANOBYH TEOPEMAJapHd KeJTHDAHK. i
Xynzu 1oxopularugex f(x,, X, ..., X,) OYBKUHAHHHT STRE FRIDVE: S

yarapysuynnapyu 6Yiinga
Ilm f(xh xg; ey xm)

xj
iy . B
u"l

X' f,

oo
X X,
k—. ip
Kappaay xamjia

]im0 lime. o lim flxy, xe, o oa, X
x;l—-rx‘.‘ x,‘z—-bxia x;‘k—-rx‘.k

'raKpopHi’x JUMATAADH Ba YJAap opacuaary GOFJaHHLIHK Kapall MYMKHH.
. KomwH TeopeMach (RKHHAAIMMNII NpUHHUUNH). JHAR KV
yarapysqn.nn GYHXUNA AUMATHHUHT MABYATHIH  XaKHI YMyMuUii TecpeMa

KeNTHPaMH3,
R™ dasoma M TyrmaM fepuaran 6yaub, a(g € R™) YHHMHMr JIHMHT HVK-

tacu Gyncim. By TYmaamma f(x) dysxuna Gepuaras.
12.23- rappud. Arap €20 con yuyn myngalt § >0 cou Tonun-

caru, yuoy 0<z p{x, ay< 8, 0<Cp{x, @) <O TemrcusmiKRapHu Kanoar-

JAHTBPYBYH MXTHEpHIt X Ba X (¥ €M, x€ M) mykraaapaa
l[m—Fm<e

TeHrcHsMuK Ypuran 6¥aca, f(x) dbyukuus vuye o Hygraja Kouue mapmu

Sascapusadu pehunanu,
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12.10- TeopeMa (Kowu Teopemacu). f(x) pynxyus o nyxma-
da wexas aumumea seq Gfauwu yuyr a Hyxmada Kowu wapmunuse
Baxcapuantatt 3apyp 64 emapiy.

Hcdor. Bapypaurn x—a ga f(x) GyHKIMA 4eKid JHMIT

lim f(x) =

X
2 - B
ra sra Gyacun. Tawpudra Guncan, 7 & >> 0 CoH OAHHTAHIA XaM, '5: ra

kypa wydgaii 8 >0 ronunaauky, ywby O<<ply, @)<I & TenrcHIMKHH
KAHOATIAHTHPYBuH Gapya x(x € M) nyxTanapia

HOBYIESS

mymnagia 0< p (x, Q)<< 8=|f (T‘)*bl-fi% 6j’méz1n. By TeHICH3AHK~
napRau
HE—FOI< -0 +|[()—bl<e

Syl gemb sukany. DBy sca f(x) dymxups yuys a Hykraga Kowu
WapTHHHHF 6a}l{ap}IJ1HLUHHH Kypcaranu.

Etapaupaurn. f{x) yukuuda yuyH @ HykTaga Kowm nmpru Gaxa-
pHJICUH, SBHH 7 € >0 COH oJMHraHia xaMm, mysgaid 6>>0 TomunaiHkH,
ywby 0<plx, a)<C§, G<p(x, )<< § TEeHTCUBRMKNAPHY KaHOATJAHTH-
pysun HxTREpuit x Pa x (x, x € M) HyKTanapza

HW—fm)<e

Gyacua. Dy xonga f(x) OYHELEA ¥ —4 B3 YeKNH JuMHTra sra GYauun-
HH K¥ypcaTamus.

a nykra M tynnaMuuar anmur Hyktac. Ulywunr vayn M rynnam-
munr nykramapuzab {x) (e = a, n=1, 2, ...) KeTMa- KeTJHK TY3HII
MYMKHHKH, OYHAa

in)

limx"' =a

H=—sou

Gynany. JIMMHTHHHT Tappubnra GHHOAH, HOKOpHAA KeaTHpuaran § >0 ra
Kypa, wynpal no& N romunajukm, Gapsa n>n,, p>>n, yivi O0<C
< p(™, a)< 8, 0<<p (™, a)<< & 6ymamn. By TeHrcHanMEAAPHAHD Ga
JKADHJIUILMAAH 5ca, tapTra Kypa: _

) — ") <e

6ynann. HeMak, {f (x')) — pyrnameHtan wetMa-keriux. 2-§ fa KeaTH-

punrad 12.4- Teopemara kypa {f (x "} KeTMa- ReTAMK AKUHAAWYBYH. By
KeTMa- KeTIHKHHAL AUMATHHM b OufaH OearHnainpk:
lim f(x"™) = 6.
e G )
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Sumr M TYIaMHWHT HYKYaNapHIaH TY3UATaH Ba @ HYKTATA HHTHIYS-
ait uxracprit {x)} kerma- ket ' o

X sa (@@ ean=12...)
ONUHATAHAZ XaM MOC {f(}("’)} KeTMa- KeyiMK (Y 10K0phild  K{pcarraHyMns-
ra OuHOaH sKHHJAWYBUH 6Ynafu) xaMm ¥Yia b ra WHTHAHIIMHM KypeaTams,

®apas Kuaafimk, 2P —a @™ = a, n=1, 2, ...) 6yarauza

F )b
O e,
{7, &} kerma- keTaHK Xapmapupan ywéy
1y — 2y —2 -
AT e e

KeTMa- KeTJHKHY Tyaafinuk, Paswmanxu, 6y ketmMa-ketauk a{a€ R™) ra
HHTHNAOM. ¥ Xo/Aa

gl 2 - ™ :

FON), fENH®), FED, L P, FE), ... (122D
KeTMa- KeTAHK YeKad JHMHTra 3ra. YEu b* opkanu Cearmnaiinus. Arap
{F (2™} Ba {f (X"} rerma- xeTAuKMapHHET Xap Gupu (12.27) KeTMA-KeTAHK -
HHHT KHCMAR KerMa-KeTJurfaps SKauAarHHY 3BTHOOPra oJcak, ¥ Xo/1a

) 0%, (7)ot
Oyanuus Tomamus, Hemak,
Pr*=b=0"

Miyunait spmb, f(x) pysxupa yuyH ¢ sygraza Koy mapruHEHr Gaxa-
puaHiEiad M TynAaM HYKTAJApuiaH TY3WIraH Ba @ TA HHTHAYBIH Xap
KaHzaf {x‘”’} (x("’ #=a, n=1,2, ...) KeTMa-KeWMK OJUHTaHJA XaM,
moc {f(x'")} KetMa-keTaHK GurTa COMra METIMUIMHH TOUAHK. By 3ca
dyukuma umuraHpdr lefime Taspudgura xypa f{x) dynkund a HyKraza
HeKNH JUMUTra sra Oyammumnn Sunaupand, Teopema ucSor Gyana.

125- scnarma. Konm mapra sa Kown teopemacy X — oo Ja XaM
IoKopHaaTHra Yxmam whopananaiu Ba HCOOT ITHAALH.

4- §. Kyn yarapysunad (GyHRKUKSHAHT Y3JYKCH3IHTH

l. Pyakuus yaaykcusaurs taspnbaapu. M R™ 1in-
navpa  F(x) = Ff{Xp Xs ..., X,) OYHKuMs Oepunrad 6yaud, acM
(@=1(ay, a5 ..., a,) wykra 3ca M TYNIAMHEHT JNMHT HYKTacH OYJCHH,

12.24- ravpud. Arap x—>a 1a [(¥) QyHKUHAHHNT JIHMHTH MaBXKYH,
6yud, : :

: UMy Xgo v 0o X)) =[(a1 2 .. ., @),
limf=f@} x5 )
x;n.—-':“.m

OYnca, f{x) pyukuns a ayxmada ysaykcus Reb aranaiu.
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Mucoan Yty

) Xy Xy

Vo o e x + x5 % 0 6juca,

Hxpx) = 1+ %3

0 , arap x%~1—,1§= 0 6¥aca
dyskunaEn Kapaizuk, By QynKuassenr uxtépii (1), x3) 75 (0,0) HyxTala ysaykens

Gymnupny SYHSRLEDA JUMBTHHEHT Xoccanaphiay dolijananuC TonaMns:
o 0
XXy X ] '152

—V.t%—}-x% - V(x?)z—}-{xg)*

1]
lim {2, %) = lm = j{ x?., ).

X+ Ryrx

+ L]
Xyx, XK,

_ Ymey GoGumar 3- § Aa weATHDHAraH Mucoara ripa
: X1'12
1im fxy, 1) = lim 7= = 0 = {{0,0)
o F et V X + i

Xy Xy
6Faub, yruan Gepuaran Gynkuwisupst (0, 0) RYKTana XaM YINYKCH3 SKAHAHTH xeaul wi-
xamn. Jemax, xapasabrran dyngmua R2 TnnaMia yasyKcus.

IWynjak koG GYHKUMSHUHT YSAYKCHSNUTH YHHHT JIMMBTH OpKaJH
Tabpudaanap SkaH. DYHKUHSHMHT JuMETH 3ca §3 HapGatsna Tefiwe sa
Kown tabpugnapura sra. Wyvay swrubopra onuG, PYHKUHA YANYKCHIIHTH-
Hunr Tefine Ba KomM Tabphgpapiny KeaTHPMILl MYMKHH,

12.25-Tavpud (Cefive Taspudu). Arap McR™TYNAIMARET HYK-
Tanapunan TysaraH, a{acM) ra meTRRyeun xap kampal {x™} xerma.ker-
AAK onnETaHia xam. Moc {f(x™)} Kerva- ketaux xamMa Bakr f(a) ra BHTH
ca, f(x) dyukuma a syxmada yaayxcus pe6 aranaiu.

12.26-1avpud (Komu Tampndu). Arap ¥ e>0 coH yuyH
wypzan § >0 Touuncakd, YmGy p(r,a)<< 6 TeHICHINHKHA KaHOATHARTH:
pyeur Gapua x€M nyxTanapna

[{ O~ Ra}|<<e
TEHICU3MHE Gaxkapuiica, [(x) GYHKUMA @ HyKmada Yyaryxcus JeS avanamu.

Arpody Tywysuacn Spnampna DYHKUMARWHT  YARYKCHIJIHCHHH KyHinaara~
yd Xa™ TabpHOIAN MYMKAUH.

12.27-tawpnd. Arap v & >>0 cod yuyn, myngail §>>0 romuncaxy,
Gapya xeU (@) VM nykrazapza f(x) dymkmusmmr gnivariapy f(xEU (fla)
6Vaca, apEn

Vo

b "(-; xg Uﬁ(a) ﬂ M= f (x) € Us(f(a»
Gynca, f&r bynruna a syxmada yaaykcus ae6 arvanaiy,
FO) = fixn %o« o %) QYRRRMANKNT G = (a7, Oy, . . ., O,) HYKTAHA Y2
AYKCH3MTUNE ¢ YHRUWS oprTupMach éplamupa XaM TabpudJiauni MYMKRH.
OYERINA apryMEHTNAPUHHAT OPTTHPMANApH :

Ax1=x1-—a.1, Axs:_—.xz_-az, e A =X, — Ay
ra MoC yuby
[ (x}— Ha) =_f(x1' Xy oo Xmd— @y, @y, -« o Gy} =
= flon -+ Axp,ay + Axas . ., @+ AX)— a1, Ber .+ 5 Q)
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afiupma f(x) QYHRKIMARUET 0 BYKTaZarH myaus opmmupmact Ie0 aranagu
Ba Af éru A j{a) waGu 6enrunanaps:

Afl@)=fla,+Axpag+Axy oo ... » Gn+ Axp) — fla @, .. ay).
K yitugarn
Hay+Axy Gy o ll) — [ Ty -y )
fla, ap + A xpaq, . . 0, — Hana,, .. ., a,),

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

f(a,, az, cees Gy by A —Hapa,, .. ay)
afimpmanap f{x) GYHKUAAHUHT @ Hymaﬂam Xycycuit oprrapManapu Aefin-
namu Ba yaap moc paeumia A f A Fo.. A | Kabd Genrunasand.

HOxopunars (%) Jumur Myﬂocaéawaﬂ TONAMHU3;
lim f(x} = fla) = lim (f(x) — {(@)] = 0

Harnxaza () TeHrang gydiunard
lim A f(a) = G, sphu limA fia)=0

K= Axp—D
Agy—sl

: : ax,;,_—»ﬂ .
Kypnnnmra renany. Hemak, f(x) dyHKuuasEr @ Hyt(;ranam yanvxcnsnﬂm
' hmAf(a)h- O /limAfl@y=0
¥—ia-—0 &x;-»O
Axp—0

KaBu XaMm Tanpubnagaii MYMKAH SKaH.

12.28-ra spug. Arap f(x) pynruus M(Mc:R"‘)TynnaMHnHr xap oup |
HyKTacuaa ysnykcus OVaca, ¢ywkuus wy M minaamoa ysayxcus ped
aTanagm.

Bus woxopiura KeJTHPraH K¥n y3rapysunad QyHKUUAIADHUHE Y3MVE-
CH3/MTH YJApHHEr Gapua {srapysudnapu Oyfinya y3AYKCHB/IMTHHM, SABHA
6up Hyna yanyRCH3UIHAK HpORanaliny.

ApBanruier f(xy, Xg « « o Xp)  DYHEIHS Mc R Tynnampa GepuaraH

6yncun. Bepunran byHkumsHuRr 6npop xp(k==1,2, ..., m) aprymMeHTHIAH
6owxa Oapyua aprymeHTAapHHH Taflunjad, Oy x, aprymenrra A x, opTTHpMa
Gepalinug, Gynia (Xy, Xg + .oy Xp_1.Xp - AXpy Xpgys + - o0 X)EM  OYICHH.
Hatmkana flxy, x5 . . o %) GOYHKIHA xaM

Axkf = f(xl’ Ky - o os Xpows Xp T DXy Kpy, oo oy X)) — [ (0 Xay o - o %)
(#=1,2, ... m) xycycuil opTTHpMara »ra Oymaany.

Arap A x,~~0 Ja QYHKUHAHUHT XYCYCHE OPTTHPMACH Axkf %aM Hoara

HHTHJICA, STBHU
lim A f 0
) . Akaﬂ
Gyirca, f(oxp, Xa . - o X)) QYHKIHS (Xg, Xy . - o,X,,) HYKTAZA X, YBrapyBaHCH
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Oyfiuua y3nyreus geG aranami. Ofatia. QyHKUMSHUHT GyROall Y3nyKcH3-
JIHTH, VHHHT Xap OWp Vsrapysuuck OVinua xycyculd ysagxcusauzi et
aranajd. h

Hemak, kyn ¥arapyBynin (HYHKUHAHMHC xap Oup yarapysuncH Gyiluya
Xycycufi Y3AykCHaaury, Gup VArapyRUHIH (HYHKUHA V3MYKCUZIUTHHUHE XyA- .
M ¥30 9KaH.

Arap flty %o « . o Xp) Oymimus (x0x8 ..., x%) €M myxtana (6up
Hyﬂa) y3nyrenus Ofvica, ¢yHRuMA WY MykTala xap 6up VarapyeumcH OF-

Wua xaM Xycvenft yanyxcna Gynamn. Xakdgartan xaM, f(xp, Xo . . ., Xp)

$vHKIA (xl,xQ, .o X2)EM mygrama ysnykcn3 Gfacui. Tawvpudra xypa
lim Af~ lim [f(x"—l—Axl,x) +z3x2,. co Xy F AL — S, L x0)]=0
Axy—0 Agy0

ﬁxm -90 ;lx —0

Gynamm.

XycycaH, : _
Axy=Ax,= ... =85, =8xp,=~... =Ax,=0,Ax,+#0
k=12, ...,m

6ysranna

alxl,:ﬁoﬂ kf-_ Jlr:l] O o x  Axx e X8 —
— e 2l . D=0

. Gynagu. By sca Gepuaran ¢yukuaanuar (x5, x2, . . ., x0) nvkrasa x(k =
- =1,2, ..., m) yarapysyucu Gyitdga XYCYcHH YysivKcH3 GVJHLIHHH Ounny-
anu. -
b 12.6-3cnarma. f{x, xs .. . X,;) OVHEKUHAHHHT OHpPOp HVKTaga Xap
Oup YarapyruMcH OFiuua Xycycuil Y3ayKcns OyAMIHAaH, YHHHT Y HYK-
raga (6up fina) yarykcHs GYAHLIH xap AouM KeanG uukasepmaitau. Ma-
cafad, ywly
Qxl‘x.z

Kpx) =1 Hx
A 0, arap x;+xi=0 6§nca

, arap x; -+ xi# 0 Gjaca,

dhYHKUERHA Kapaflauk. Dy GyHRugaHuHr Xap 6up yarapyeguca Gyimua vs-
NyKcH3z G¥aMmuHE Kypcatamus. Papwankn, f(x,, 0) = f(0, x,) = 0. Mixrnépuit
(xy, x)ER? HyxTa 004G, YHmA X, V3rapyBuMHH TalHHJaiMu3,
Arap x, = 0 Ba x, — 1l + 0 6¥aca,
Qx".\fz 2xh

lim f (x), x,) = lim =
xi__‘xof ( 1 2) a? X? —}—.t ("'1 }2 f ( 2)
Gynamy. '
Arap x,=08a x; — ¥ % 0 6Vnca,
' limfx, 00 =0=f{x},0)

x1—+1‘? . i
6ynanu. _
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Arap x, =0 Ba x,—0==0 Gncs,
lim f (%,,0) = 0 = [ (0, 0)
L=}

6ynagn. [JHemax,

limf (xy, x,) = (4%, x,).

P,
17

By sca Gepuaran f(v,, x,) ¢yukuus x, yarapyeuncH OViinsa Xxyeyenil ys-
AYKCH3 SKaHauTHHH Ounpupanu. Depunran dyuxumsHnnr x, yarapysuncn
O6Viinga xycyenil yaAyxkcns OYaMIIM XYIIH IIYHMAa VyXWaml RypcaTHAapu.
Jemak, f(xy, x,) dyRRuMs xap 6up VsrapyBuucH 6ViAHYa XYCYCHH YSIYKCHS.
bupor, 6y dyakuus (0,0) HyKTaZa ysnykens smac, Dy HygTafa (PyHKUHA
XaTTO JHMMTIA 3ra 3MacJurhH kypcarainnk. Xawukaran xaum, (0,0) myx-
TAra HHTHAAZHIaH KYHRIATH HKKHTa {( i-, L)} Ba
’ n i3
JHKJAp:

(+3)=>00 @)

(3,%)—40,0) (n— o)

n
OMMHTAHNA, YJapra Moc Kenalurag GYHKUHA KuAMarTaapuiaH néopar

{f('!?, l)l Ba {f(%,—i)} KETMA- KeTANKIAD YUVH

non;) .
f[i,-:;)=1—»1,f(%,_£)=%_,%

n fi
G6ynagn.
Bus oxopua Kin ysrapysuunn f(x, X, . . .. X;) $YHKUHAHRET Xap GHD
X (k=1,2, ... m)Varapypuucu 6Vfiuga XYCYCHH Y3JYKCHANHIY TYilYHua~

- CH OHnaH TAHMUAHK. f(xy, Xy . . ., Xp) OYHKUMRRHHT 3%, ,. . . X, Y3

rapyBunaapH 6yAnua YaAYKCH3NRTH XYARH IUYHra yxwan TtavprdraHamy.
12.29-Trappud. Arap x-+a na f(x) QYUKIHAHHHE JIAMUTH MaBXYA
6yaMaca, éxn
lim f(x) = oo,

X=ri3
éxH (QYHKDMAHUHT JHMHTH MaBXYZ, yekan G6aud,
lim f(x),= b # f(a)
X+d

6¥Jca, ynila QYHKUHA a Hykmada ysuautued 3ea Jel aranapn.

Mpcoxnqap. 1. Ywey
Hxy %) = xf-—i—ng, arap {xy, xs) % (0, 0) &fuca,
»wvg ) =
t, arap (%, xg) = (0, 0) Gysca
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dyrrnuaun Kapaiunrk, By dyuxuna RE t¥npnampa Gepuaran 6§au6, yuuar (0, 0) Hygra-
JAarH RUMHTH L

Hm fx;,%5) = 055 f(0,0) =]
A
xy—+D

6ynann. Hemak, Ceprnrad dynxuns (0,0) nyxTaja ysmaunra sva..
2, Ywéy GoGuuur |- § una Reatuparan

1

frox) =1 %+ %
0 , arap (¥, x3} =(0,0) Gfarca

, arap (%, xy) 7=(0, 0) 6¥uca,

GYRKI@S y3HAMUIrA STa, YYHKA

lim f(x]_,xz) = lim ————— + oo,
x—= Ky—vlF x2 2
x:-—HJ x:—sl) 1%

3. Kymw.aﬁ;
1

Flxy, x5} = x% + x22— 1

0, arap x;+ 3 = 1 6yaca

, arap x} 4+ x3= | Gfaca,

dyrguma { (x, ») € th%-‘rx% =1} TYunaMHHHT Xap GHp HYKTacHaa YIWAHILTA ora
Gyaanm, yyHEH (X, X3} — (x?, xg] ' (.1c(|"l 24 (xg *=1 ga 'f (x), x;) QYHKUHSAHHHT YeKIH
JUMHTH MaBKYA 3MAC,
4, Ywmiy
2y — Xz
(%5 Xo)== %y == 31y '
b, arap x; - 3x, =0 6¥aca

bynkuna (0, 0) oyKTana ysmaMwmra =ra, uyHKH (x;, X)—- (0,0} na Gepunrag dydkuus-
HHHI JHMHTH MaBXyA amac (Kapanacun 41-Get).

arap x; - 3x, %= 0 6¥aca,

IOKopURa KenTApHAraH MHCONMAPREM KYPUHAMMKM, [(X;, Xo} (YHEmAS
TEKHCAHKHHHT MYafsH HyKTasiapula kM TeKHUCTHKRNarR OHpOp YH3HKHWHT
Gapua HyKTajapdja (AbRH qn3ug Gyilnal) vsunuiH MYMKHH 3KaH.

2. ¥Y3aykcus dyuKLugnap ycrula apupMeTHK amMaa-
aap. Myparkat QYHKUUSHHHET Y3JYKCU3IAHTH DHIH Y3IVK-
cH3 QYHKUASNADHAHT UuFpMIMCH, aivpMacd, KynafiTvacd Ba HUCOaTHHUHT
Y3NYKCHS/NIH MacafacuHu ypraHamus.

12, 11-reopema. Azap fi(x) 6a [o(x) dynryuaraprune xap oupu
M c R™ mynasamda Gepurzan Giaud, yrap aEM nyxmada yssyxcus
Gaca,

A 2L @ L6 w22 @) =0
fyukyuaap xam wy nyxmada yaayccus Gygraod. :

Hcdéor. Dy Teopemanunr ucGotH, acaHia JUMHATra ara 6YiraH VHK-
UHRAap yCTHAZ apudPMeTHK aMmaaiap XakuAarH MasaymoTmapiaH  (ywby
6o0uuar 3 § maru 5° 6° pa 7°- Xoccanap) 6eBocHTA KeqHG YHKAmH. YHU
JHMHTra 5Ta 6y/ran (GVHKUUSHHHT Xoccanapy (3-§ Zarn 1° Ba 2°- xocca-
nap) xaMia OepuiraH QYHRUUSHUHT HYKTAJA Y3MYKCU3ARTHEAH doknananud
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xaM HCOOTNAI MYMKHH. DBu3 KYARZA UKKW (GYHKIUA HUCOATHHHHT YanyK-
cH3 6y/mitunK Kypeatamua. f,(x) Ba f,(x) GYHKURSHUHE Xap OMpH @ HYK-
Taga y3nykens 6yang, f,(e) = 0 oOyncuu. Papwanku, x-—a ga f,(x) ea
fo (x) dyuwumanap moc pasuifa f,{a). f,(a) numuznapra sra:

1im i) = f1(@). lim fo00 = @ (aa) + 0).

Y xonza ywby GoOawar 3- § niard 2°- xoccara KVpa, @ HYKTaHHHT eTap-
apya Kegkk atpod U (@) = {x€R™: p(x,a)<< &) na f(x)paf,(x) byux-
LUATap uerapajaurad Gy.namd:
my < fr(0) << My, my< fo(x) << M,, x€ U@( (@),
Gynna my, M, pa my, M, — yarapMac connap. MIKknaun ToMoHAaw f,(a) = O
6varananra cabaGan 3- § aark 19 Xoccara kypa WY @ HYKTAHOHT €TapAn
ik arpodh Uy (@) = {x € R™: 0 (x, a) < §) fa [, (x) + O 6ynann.
Dpan ywby
h(x) 1(a)
—— 2t (xEU, (@
- b h@ V@)
- afinpMakd KapalaHK. YHH Kyvinjaruua é3u6 onamua:
h(x)_fl(ﬁ) - f1{x) [ a) — Y]"F ! [ x) — a]
fe (%) f2(a) }2_(0”2(") fz( ) fz (‘) feta) fl( ) fl( ) ’.
Arap & = min{§,, &} ne6 oncak, yHsa % x €U, (@) yuyn

il hig) M, . N\
fatx)  falm) < my-fa (@) ‘ |2 — (@] +

+ 1 h ()~ @) (12.28)

fa{a)} |

OVnamy.
fi(x) Ba f,(x) YHRUHANAPHAHI @ HYKTaJa Y3MVKCH3JMTHIA 2COCaH,

“ g >0 COH oJuHTaHJa Xam, ﬁ-’gﬂ—-a ra kypa myagali 8" >0 Tonu-

Jannku. v x €U {a) yuyn

1w — R < ﬂf—;ﬂ e, (12.99)
ITYHHRPJEK, Yia e >0 ojuuranpa xam, ﬂ:’-—fﬁ(ﬂ —Z— Ta Kypa lynzai
&” =0 tonumanuky, % x € Uy.{a) yayn '
R —h@l<|[=E2 2 a2.50
M, 2

GYaamn. Arap & = min (&', 87,8} ne6 omumca, vela ¥ x€Ufa) yayw
rokopuzard (12.28), (12.29) sa (12.30) MynocaGatnap Onp #Hyaa ypauin
6yan6, parwxaga yuGy _ :
) _ h@

fa (%) fala)
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TEHICHaMKRE 5ra Gynamus, By aca «;‘f‘(i? PYHRKBMAHKAT G BYKTAJa V3AYK~
iz X

CH3 - SKAHJHTHHK ORNAHpARH,

Xyaau wy #ya Gunad TEOPEMAHHHT KOATaH KHCMaapd xam  udcloTas-
HajH.

12, 7-3cnarMa. HKrura dyHkuna {AWFHHANCH, alupMacH, KynafT
Mac Ba HACGATH Y3NYKCH3 SYAHWMAIaH Oy GYHKUHANZPHHHT Xap GHPUHUHE
Y3nykcH3 GYanILE KeaHG SHKARepMariil,

Mucoa Yuwby D= {{x;, ) ER2: 1x; 11, VxS 1) = R® kpagpatay onnd,
YHHHT pAUHOHAA HYKTAAALH ( AbHHL XaD HEK2Ta KOODAMHATANADU DALHOHAZ COH 6y.l1rau
nykTazapu) Tyaaanuun D, 6uray Genrunafimwz. By D Tynaamma Kydhufars

1, arap (x,,x) € Dy Giorea,
(s = ,
. L0, arap (xy, %) € DN\Dp Gfaca

Xamaa L o o
carap (x;, x D, G¥nea,
£ (xe, xg]_ p (23, x5) € ¥
. . 0 arap {xy, Xz} € D\D Gyma _
¢yuxummapun KApaiianK. By d)yuuuna.nap AUFHHIRMCH, f1{X¢, Xof -+ fa (x,.xg) =0 (u (xy,

) €D) 6yaus, y wy Tynaamia yshykcus Gyaca-aa, f {xl,xﬂ), f2 (%1, x5) dyaKuna-
JAPHUET xap Gupn D Aa Y3AyHCHI 3Mac.

HOgopuia KeaTupaaran Teop:Ma KIWAYBYHNAD XaMmia Rymafiryeydnap
COHH UXTHEPUA uekau GYaraH xonga Xam Ypuuig OVARLIMEH KYPCATRLI

KMIIMH 3Mac,
DHAM MypakKa® GYHKIMAHHHT Y3NVKCHIMUCH XAKUIATH TEOPeMAHH Ken-
THPAMUZ, '

®apas kuwmaimiK, M R™ tinaaMpa ¥y =[() = f(xn x5 . . ., Xp
GyHKnEa Sepuarad OYanG, x), X, . . ., X, J2PHHHT Xap 6upn T < Rk(kGN}
Tynnamaa GepunraH GYHROHARAD Gyﬂcnﬂ

= D=0 .4 .. " te)
Xy = Qo {l) = @l o - o o0 L)
"’Cm-t (Pm(t) = Qg ¢ t?..' oo e
Bus t=(fi, s .. . 1)ET GyaraHia yara MOC X = (X1, Xy, - . ., Xp) €M
ne6 Kapaiimuz, By byHxuusaap épaamuna

g=flo ity oo B Callole ool o @l o o s ) =

=@ty - .. =00
Mypam{aﬁ dynKupaHH Tysamu3 (kapancu, 33-Ger),

12, 12-Teopema. Aeap @, (t)-_tp‘(tl,tg, cenly E=1,2, . ...om)
Pynryussapuune xap 6upu * = (813, . . ., 1Y) nyxmada y3ayrcus 6§aud,
FQO = F(xux . . . X)) PyHK{UA aca £° = (t° £ ... 1)) nyxmaza moc
=0 x L xl) (=0, 1, AN, =@ (10,8, L LB, L x =

— me @8, ... ) -
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12, 13-teopema (Boabnano—KowHHUHT GUPHHYH TEOpe-
Mach). ¥ =[(x)==f(xy,%,.....%,) Pyrxyus 6oraamau* M <= R™ min-
aamda Gepurean ea yaryxcus Ogacur. Acap 6y Gyuyua miniamuuns
urkuma a=(ay,,0,,...,0,) 62 b={(b.b,,...,b,) Hyxmacuda xap-xus
uopasu Kuismamaapea sza Ogaca, Y x0200 WYROAE ¢=(C,, Cy,...,Cm) EM
Hyxma monuraduxu, 6y ryxmada Qynxyus Horea adranadu:

fl)=flcrco. .. e )=0. _ ,
Hc6or. Aunaknux  yayn flo)=f(a,. a5, ...,0,)<<0, f®)=[(b,
by, ..., by) >0 6fnonn. M R™ Gopnaman TYruiaM Gynraus yuys oy
& Ba b mykrasapuny GupaamTupysud Ba M Ttinnamia EryBUH CHHHK UH-
3uK TonHAaAH. DY CHBHK wu3kK yanapu 6¥arad nyxtanapaa f(x) ¢dyuxuua-
HHHT KHAMATAapHHH Xpcobnad Gopamn3. Byuzma MEKH XoJa 03 Gepajg:

1) Cunnk yusuy yunapuHiHr Oupraa f(x) vHKUMS HoAra ainananm.
By X0/10a cHHUK UN3WKHHHT WY VuHHY Teop:Maiard ¢ HYKTa ged onmuca,
f{c} = 0 6Y.au6, reopema ucGoTnaraim.

2) Crunk ynsnk yunapunz f(x) dyHruus Hoara afinaHmaiing. By Xoa-
Ja CHRVK YH3HKHUHI IDYHARH KecMacH TORWNANMEH, YHUHT Yyujapuaa f(x)
(OYEKUUAHHEI KHAMATAapH Xap xua wiwopand O6ynagn. CHHHK  4H3HKHHHT
XYARM WY YunapHHUET SupuBu a’ = (a,,a,,. ..,q,) GUNa¥, HKKHKYH YuH-
uu sca & =(0],0,,...,b,) Ounan Gearunacax, ysia :

f@y=f@.a,...,a)<0,
fO)y=[@®.b;,....6,)>0

x=a, + b, —a),
Xy =a, 4+ (b, —ay), )

........... RV L
Xp=a, +E1,—a) 7

{0 < ¢t 1) kVpunmuaa ésmnagy.

Arap y3rapyead x = (X3, X,....,%,) €M HYKTaHH CHHHK YHIHKHUHT
wy EKecMacH Gyfiuwarnua {arapagu 1e6 oauHajgurad 6ynca, ¥ Xonia
F(x)y=f(xy. Xg ..., X,) KYN Yarapysannn ryHKUHS KyHRIaruga

Fl)=[@ +t—a)a,+tb,—a)....,a, +1ib,—a,)

GuTra ¢ YarapyBuHHUHT MypakkaG ¢Qysgumsicu OVnné konaiu. Mypakkad
(DYHKUMAHMED Y31VKCH3THTH XaKuiarp Teopsmara kypa F({} byHxkuua
[0,1] cermenTaa yanykcuanup. Mrxumuu TtoMmoHaaH f =0 Ba {= | ga 6y
DYHKUMA TYPIH HWOPAAH KUAMATsapra sra:

FO)=f(a,a,...,a)<0,

F()y= (6,00 ..., b7) >0.
Wyvupait kuan6, F () $yasums {0,1] cermMeHTAa Y3nyKcH3 Ba HIY cer-
* BORMAMAH TYIIAM Tabpadury |- §, 17-Beraan Kapar.
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MEHTHHHT HeTKil HYKTanapula Xap Xu/7 HUIOpAnH KuiiMaraapra sra. ¥
Xonna 1-gucwm, 5-606, 7-§ marn D.5- reopemara kipa, (0,!) HHTEpBARLE
wyHaal {, HYKTa TONHAAAHKH,

Fitg=0"
6vaanu. Jemak,

Flo =1+ tolby —a) 2 Llolly=—a),. o Lol — &) =0.
=t -

Arap
b = b — ),
Co=ay+ by (by~-ay),

= s

c=a,tib,—a,)
166 O/caK, PABILAHKK, € = (Cy, Cg -+, Cu) EM Ba f(Q) = {01, Car. . ., C) =0

GYnagn. By w0KOpRAa KeNTHPUATAH TEOpEMAHH ncboTnanay.

meaam TeopeMa Xam IuyHra yxwam ucGoranan. :

12.14-teopema (BoabuaHo—KoOWHHUHT HEKHHYR Teo-
 pemacH). f()=F{t, ..., Xy QyHeyua Ooraamaw M R™ min-
Aamda Bepurean sa ys;zyrccus 6];@:.:6 M mgnaamHunz ukKuma a =
=Gy gy .+ -, A) 82 b ={b1, by, ..., b,) nysmacuda f(a)=A, f(b)=
A= B oy wun A Guaran B opacuaa xap Kandad C con cauHca A;a.n
M mgnaanda wyudai ¢ =(Cy,Ca, . . . ,Cm) HYKMA MORLAGOUKH,

f(C)=f(Cpcg.-.., Cm)=C
Giaadu.

12, 15-teopema {BefiepmtTpacCcHUHT SupuHuN TeopeMa-
cw). Aeap f(x) ynryus wezaparanean énux M R™ mgnianda Gepuiean
6a yaayrcuz Gyaca, ghynruus wy M mynaanda sezaparanzan 6gaadu.

Hcoor. Tecrapucniu $papas KUn3ANHK, sbHH fFlx) ynKuRA yerapa-
sanran énux M Tynaamaa ysaykcus 6yJca XaMm, y my T jflamaa uerapa-
Aanmarad 6yacu. Y fomsa % n €N yuyuw mysjai Y€ Muykra Tomu-
ANANHKH,

(12.31)

6ynamn. Bynpait Hyxranapias {x0}, xmeM (n=1,2,...) keTma-ker-
JHK Ty3amuz. Mogomuku, M TynmnaM yerapamanran skaw, yH;[a {¥™} ger-
Ma-KETAHK XAM Yerapaiauraninp. Bonsuano — Befiepiurpace Teopemacnra
(ywby 606auHr 2- § ura) kipa {¥™} KeTMa-KeTIMREAH AKHHAAWYBYH GYyaran
{xe} KACMHIl KeTMa-KeT/IHK DKPATHE MYMKHH: {xe)) > 10 (k —00). M
énug Tymaam 6yarann yuyH x°€M 6Ynams. f(x) dyukumsmmsr M TVn~
Jamjia YaNYKCH3 3KamINrHIdH 3ca

fEe) — [ ()
Gymmmn Kennﬁ YHKazW, Hartwwaga 6up ToMomzan (12.31) mymocabarra
Kypa

[f (x)| =>n,,

AeHY [ (400 - 00 (B — oo ma) 6ynca, uxwMHIU ToMOMmax f{x!"#)—= f(x"]i
6¢nu6 Konau. Byanadt sunauar f(x) dyurmnans M rynaamza werapanatd-
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Marau 2e6 oymBuWH okuGatHna xeaul umkAn. Jemak, f(x) byukous M
Tynaamna gerapananrad. Teopema ucbor 63ad. : ‘
12,16-teopema (BeflepmTpacCHHHT HKKHHYH TeopeMma-
cH). Aeap f(x) cpynryua ueeaparanean énux, M R™ mynaamda
QHUKAQH2AR 60 Y3ayKeu3 04aca, y Wy mynaamoa JsuHunz anux oKo-

pi xamda anur Kyilu weeaparapuea §puadu.
By reopemanuur ncGotu 1-knem, 5-606, 7-§ garm 5.8-reopemanunr
HCOOTH KaOumHp. VHu ucorhatiu VKYBuwra xaBojga oTaMus.

6- § K¥n ysrapyBunar QyBKUHARUHE TeKAC YIIYKCHIMUIH.
Kantop teopemacu

Ymby maparpadia Kyn ¥Yarapysuwsn HYHKUHAHHHT TERHC VI/TYKCUSIH
TH TYMYHYaCHHH KMPHTAMH3 B2 YHu Garadcan Ypramamus, :

F () dynxupa M < R™ rynaaMaa Gepuiran Gyacu.

12, 30-taspud. Arap e >>0 con yyyH, wynpai 6>>0 Tonumca-
kd, M tymraMHrHT O {x', x")<C 8 TEHICU3NUKHE KAHOAT/AHTUPYBYY HXTH-
épuit x’ Ba x"(x' € M,x" € M) Hygranapuma _

) —f ()] <e "
TeprcHamuK Gamapunca, f(x) dyuxuus M minsemdo Imexuc yaaprxcus

yrryus ned aranajn.
DYHKOVAHAAT TEKUC Y3AYKCHIMMTH TabpHdumaru § >0 coH € >0 ra-

rina Goesmmk Gysatu. Tabumiiku, arap f(x) ¢ymruma M < R™ tyoaaMaa
TeKHC yanykcps 6%aca, y my TVmiamia ysaykcus 6yJagd.

Muconanap. 1. Yudy .
: (e, %) = 2+ 2 -

dynxunsnnr D = {{x,, x,) E R%: xf -+ xg = 1} T¥nnamaa Tekke YIIYECKHZ O yaHmH Kyp-

CATHICHH.
£
W &0 conpn oaug, YAra xypa tonunaguray 60 couny 6« — ReS ojcax, y xomma

o4, K= p ({5, 3D, (6], 5D} =V = 2T ]~ )< 8
TEHrCH3/MMKHA KAHOATNAHTHPYBUH ¥ (x;,x;) ED, ¥ (x’l’, x’z’) D wuygranap yuyu
L] G) 2 —Hal )1 = () + )2 — [ (2 + 6D [ =1 (] — =) () + )
+0 ) g+ <2 =l — 2 O] ) e =

== 4§ < & 6¥nanm. Jemak, Gepunrad pyremua D < R? tynaamaa Texkuc y3AykcHS,
2. Kyttwgaru ’

1
Flr 29} = X%

drynruusnn A= { (xy, 5) ER2: 0 << .r‘? + 2 I} rymnamaa kapaiiink. Pasmanxu, Oy

dbyrrupa A T¥nnamia yaryrcus. Bepox xapanaértran dysxuma yuys A tinramma te-
KHC Y3AYECHINMK TabpHHIATY wapr SamapHaMainy, AsAH % § > 0 yuyn mywaaii £ >0
Ba x'= (x;, x;)EA. x= (xl", x;} ¢ A vyKranap Tomunmagpku, @ (x', x”) << & xampa

1, e —Jal )l >e
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’ i 1 1 1
Gyrann. Xaguxaran Xam, ¥ §6>>0 ywyre=1 ze Ba (? - )EA, (2n ' Qn)éA

i
HYKTaAAPHW 0ACaK, A > f, = {m] yayu
of(L L) (L L)) =y <
n s} \21'2n ny 2

|G )
Oynamu. .

I0xopraa Keartupuara MucoJAapiaH KypHHaAuKH, OHpop TVmnamfa
yanyrcns 6yaran GyHRUMAAAD Xap JOHM MY TYNAaMAa TEKHC Y3JyKCHs-
JHK Tabpaduiary WapThH Gaxapapepmac KaH. AMMO KyHumaru teopema
YPHHARAND.

i2.17-teopema (Kantop Teopemacu). Aeap f(x) ¢ynxyus
secaparanzan énux M (M < R™) minsamda Oepirzan 6a  ysayxcus
Oiaca, pyuryus wy miniamda mexuc ysayxcus 6faadd.

Hcoor. TecKapucuun dapas KHAAWMK, ApHR [(X) (QYRKuMA verapa-
Janrad éauk, M TYIJAaMIA Y3AVKCHS OVICHH-Y, aMMO TEKHC VaTYKCH3AMK
Tabpubnnary mapt GaxkapmiMacud. By xoana Owpop € >0 coH Ba Hxrué-
puit 62>0 con yuyw M tymnamza p(x’.x")< 8 TEHTCH3/IHKHH KAHOATAAHTH-
pyBus mymfait x' Ba x"{x'€M,x"€M) HYKTanap TONHJIAZHKR,

[fe)— &) =e

Xamlla
=3 >1=¢

6¥nann,
Hoara maranysun Myc6ar comnap kerma-geranra 6,6, ...,8,... mn
OJTAAJIHK ;

8,20 (3,0 n=12,...). (12.32)

dapasamusra Kipa, okopriary >0 coH Ba nxruépait §, >0 (n=1,2,.. )
. yuyn M t¥maampa myugafi o™ pa b"(n=1,2,...) HyKrajgap TOmHJa-
HHKH,

P (@, 50)<<8, Ba | F(a®) — F(60)) e,
p(a,b)< 8, 83 |F (@) — FOD)| e,

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

Gynann. :
Moznomuku, M — verapananray Tyniam Ba a™EM (n =1,2,...) sKan,

yiaa Bosprano — Beltepiurpace TeopeMacura xypa {a™} KeTMa-KeTHKIAH

AKHHAAYBYH KHCMHE {a"#'} KerMa-KeT/MK aKPaTHIl MYMKHH:

lim a"? =a. (12.33)

koo
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M énug tynnam Gjaramm cababanm a®€M GYaaau. FOkopuparn {Ht}
KeTMA-KETIHRAAH axpaThiran {62} KHCMUH KeTMA-KeTJNHKHHHT JHMHTH

XaM @® ra TeHr GyJaay. XakukataH xaM, ywéy
P (6%, a%) < p (60,40, - p (a0, 0%) < 84y + p (@, 0%)
TeHrcuaukiarn §,, va p (@@, a®) nap yuyn (12.32) sa (12.33) mynoca-
Gatnapra xypa koo pa
6,0, p (a,a) -0

Gymuuinny svrHdopra oaub, k—-oo ga p (b"0,a%) >0 sxamauryE TO-

flaMH3.
Ulynnait xuaut, k—>oo pa

ka) —_ Qo, b [P N aﬂ .

Kapanaérran f (x) dyHruusuuar, mwaprra kypa M tinsampa yaaykcns
SKARKTHIZH
f(am0) [ (@), f (60} — F{a)
6ynu6, vnaprad aca
(g ) (@ g}
FO ™) —f@ )0
Oyauim Kenu6 wukafd, By sca N, Jap yuyH

FO™) — @™y e

Ie6 Kuannrew Qapasra suagup. Bydsall swiaMATHHHT  KenH® YHKBINHCA
cabad f(x) QyukunaHuar M TVINaMpa TEKHC VBAYKCH3NHK IUAPTHHH Ka-
HOATNaRTHpMaian ge6 oaunmwwanp. Jemax, ¢yuxums M TVmnamaa TerHC
yanykcus. Teopema meor dyaagn.

Bupop M < R™ r{nnam Gepunran Gyacuu. Dy T¥nnamaa nxruépnit
ukKnta x” Ba x” HyKtanaphm onmus, vaap opacamaru p{x’, x”) macodanu
Tonamus. Pasumaukn, macoda ofuHraH wyxramapra Gorauk, (ymamd. Arap
x' Ba x” Wyxranepun M ryunamma Varaprapa Gopcak, yuaa {p(x’,x")}
Tynaam xocua 6ynagu. Omataa, 6y tymiaMuaHC aHUK IOKOPH uerapacH
sup {o{x’, ¥} (¢ €M, x" €M) M TYnnamHanr duamempu Je® aranaiv Ba
¥y d(M) Kabu OGearnnaHajn:

d{M)=sup{p(x’, x")} (' €M, x" €M),
fl¢) byukunas M < R™ tynnamsa Gepuiaraet ©yJCHH,
12.31-rasprd. Ywdy -
sup{[f (=) — FOHI} (€M, x"€ M)y
mukzop f(x) ovasuuaHer M tinnamiaary mebpantun 166 atanajn Ba
v off; M) kavn GaarunaHamgu:
off iMy=sup{|f(")— F(D} (EM " EM).
IOxopuna wesrrnpunrad KaHTop TeopeMacHaaH MYXHM HaTHXZ Keqnb

YHKAAH. _ .
12.2- waTuka. [{x) pyaruud uerapaianraH enyx Tynaamaa OGepus-

iz
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rai Ba yanykcu3 Gyacma. ¥ xoana % € >>0 com onmdramsa xam M Tim-
JaMHH YeKJH coMpary M, Tymnamsapra ILIYHRAAR Qxpartdill MYMKHHKH,

l:eﬂ’k:M’ M, ANM=0k=]) s o(f;M)<s

Gynanu.

HcéoT. f(x) dyuxkuur uwerapanatran émuk M T¥nnamiza y3aykcHs
&yncun. Kaurop teopemacura xypa Oy ¢ynxkuua M 1inaamas Ttekuc ys-
AYKCcH3 Gynagy. BudoBapuw, % e >0 yuyd wmyngaii 0 >>0 Tomanaauwy,
e, x)<< 6 oYaram A xx" Aap yuyH [f(¢)—Ff(x")|<<e OVnama
M 1ynnamun  puamerpaapu  my & 6Varam M, tinnamnapra axparamus.
PaBmankn, 6y xonta + x' € My, ¥ ¥ € M, nygranap vaya p{x’, x")<< 8
6yfiaan Ba neMax,

Oy —FHi<e

TeHCen3Muk Gaxkapunand. DyHIAH 3ca

sup{| f(x")— F{x)]} < &,

of M) <e
Oynmmn keaud unkand. Hatuxa ucbot GYapn.
Buz ym6y naparpapia (GpyHKusHAHHAT TEKUC Y3RYKCH3MUrH OumaH Oop-

NRK 6§AraH OYHKUHAHUHE Y3AYKCH3NHE MOAYAH TyiIyHuack Oujad xaMm
TAHRLUAMHS.

f(x) dynxuna M < R™ tinaampa Oepraran Oyacun. % 6 >0 coHuu
onnd, M rimaaMuuar p(x’, ¥") < & TeHrcH3AHKHN KAHOATAAHTHPYBYH HX-
Tuépuit x” Ba x” (x' € M, x7 € M) nykranaprarn yHKupA KHAMATJIApHIAH
tyaunrad | f(x”) — f(x')| alinpmanapin yapainuK.

12.32- Taspud. Ywdy

[F) =T T EMx"eM)
afiupManap TYMIAMHHRHD SHUE OKOPH uerapacy

sup | F " — D]} (' eM. X" EM)
pilx’. xy <6
F () dynruusaunr M TynnaMparn ysaygouzasnx mo0yan ne6 atanaln Ba
o(f; 0) xaby OGearnnanagm:

of ;= sup  {IJG)—FW)} eMx"eM).
[ T

By Tabphbian, GYHKUMAHHET Y3AYKCH3MMK MOAYAW O HHAD Manduil
6yamaran QyHKuuACH 3kaHMHU Kypamus. Bywpan tamgapn 8,8, >0
6ynranza yuoy

sup  {{fGN =T = sup  (|f)—Fx)}

e aTi ey P, x7) <6y
(x' €M, x" €M) renrcnanuk YpuHad 6Ymd, ynzau
o(f;8) =05

SKaH/MHTH KenuG uukamd. By asca o(f;0)— &8 muar Ycybun QyHRUHACH
3KAHUHK Guaappand,

AbHH
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Ouau f(x) OYHKUMSAHEHT TEKHC Y3AYKCH3MMCH OUJIAH YHAHT Y3JYRCH3-
JWATH MOAYJIH opacuiary GOFNAHHEIHH HbOJANafjAran TeODEMaHH KejTnpa-
Mu3.

12.18-reopema. f(x) ynryuanune M R™ mignaanda mexuc
yaayxcus G yeyn :

lim m(f 6)
S0
bgmuuy 3apyp 8a emapau.

13-BOB
. K¥N ¥Y3FAPYBUUINU SYHKIUAHUHT XOCHJIA BA IHOOEPEHLHAINAPH

Ywby 6o6na Gu3 Kyn Y3rapyeuwin GpyHRuussap gudxbepeHiman Xuco-
61 OunaH WyrysanaHamus. KMpurHnaauraH Ba VpraHujajural Xocwianap
Ba JudxbepeHunaInap TYLIYHUANApH OHP YSrapyBYHHHHE QYHKUHANAPH YIYH
RUPHTHAPAH MOC TYNIYHUYAJAPHEHT TETHOILINYA YMYMIAINTHPHAHIINAAH HGO-
par oysaxd, Afinu maiitia, 6M3 Kypamu3wy, Kyn Ysrapysuxau dYHRUMsAP
YayH xoc GyaraH OMp XaHua aurd TYmyHRuanap xaM (AyHaimm 6Viimea x0-
cuna, thaa duddpepeRnuan sa XOKaso) YpraHUmaju.

1- § Kyn y3rapysuuau $yHKUHARNHT Xycycuil XocHaasapu

. @YRKINA XYycycuh XOCHJIACHHHHI Tabpudaapi.
f(x) Flpxe, .o vy X5) cl:ynmma ourk M(M < R™) tynaamaa Gepunran
6yacnn. By tymnamma x* = {x}, 13, ..., x0) Hykra oami, ymumr Gn-

pUHUH KOOpAMHAaTacH x°, ra myrmau Axy (Ax; = 0) oprrupma Gepaiiauk-

ki, {xf -+ Axy, x,.., x},'?) €M 6yancun, Hamokaza [fi(xg, X - . ., Xp)
dymama xam (9, 0, . .., 2%} ByKraza x; Yarapysaucu GYitvaa
A f=F(x) +Ax, 2 oo aQ)—F (28 ..., 20)
Xycycnit oprTupMara sra Gymamu.
Yoy ,
é_{‘_)‘__:f(x?-!-éxl,xg,... ] f[xl,xQ,...,xg,) (13_1)
Ax, Ax,

nicOaTHu Kapafuk. Pasuwianky, 6y Wuc6at Ax, HMHD (yHKuuscH GYaud,
y Ax; HUHD HOAJAH GapkAn KufiMaT/iapria aHKKJ3HTaH,
13.1-tappud. Arap Ax, =0 )1a (13.1) HPICﬁélTHHHP JNUMHTH

lim 8] i £ (885 s ooy ) —f (Do . 5Y)
Axy—0 Ay, Axy—0

Axy
Mamxvn Ba wexsam Oyyca, Oy Jammut f(xy, xy, ..., X,) OYHKUHSHHEHT
(xl, X9, ..J, x3) HyKramara x; ¥arapysuucu Gyftuda xycyeud xocuaace
ne6 aranaji® Ba
af(x 1, 2, ...,x?,,] a A
dxy Tow

N AR A N
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OeArusapHuUHr Gupn Gunan Gearunamagu. Jemax,

0 af(xO) im Bef
fxl( ) 29} A':xll-)i[} ﬁ\xl )

Arap i) -1 Ax, = x; ne6 oncax, yana Ax; =x;—x} Ba Ax,—0 ma
x,—x] 6yanG, HarHKana

0 0 0 0,0 )
lim = .ﬂf = lim f[x,+Ax1,xg, e, xm)——f(x!,xg, e xm] -
Axg0 Aty Ax—0 Axy
] o0
lim Flep 20, oo, Ay —Fad oD, 2D

: xi—px? xl—x?
6ymamu. Jemax, f(ry, X5 . . .5 Xp) GYRKUMAHEHT (15, 20, . . ., *0) HYK
TamardH x, ysrapysuucH Oyfiuua XycycHE XocujacHHu ymby

f[x,,xg,... ]—v,f(xl.xg,...,x?n)
' x1~—xl

HHCOATHHHT X; ~—>x} Jard muMuTH chdbatujia Tanprdmall MYMKAH.

Xyana wynra Yxwaw f(xy, Xg, . .., X;) OYHKUMAHUHET GOLIKA ¥ara-
PYBUMJIApH GyEuya Xycycuil XoCHaanapH TabpHhAaHALA:

o .0 0 0
a.f IlI'Il ﬂng____ li.m f(xl‘x2+Ax3, X3, + 0 0y )~f(xl,x2,...,x )
Bxg Axy—0 DXy Axy—0 . Ax,
0 0 ]

af = lim Ei’ﬁf.: lllT! f{x?’ x20’ e xr?t—l‘ x?n_!_Axm] “'_f( Xl Xgr v e ’xm]_
axm, Ax Axpy Ax 0 Ax,,

HeMar, Kyn §srapyBuad [(X;, Xg» . . - 5 %p) OYHEUHAHEHT GHpOD

(0 28, ..., x0) HyxTama x,(k=1.2,. . ., m)ysvapysaucu 6yfinya Xycycui
XOCHJACUHH TABPUPJIAIIAA 6Y QYHRIMAHUAT Xy (k=1, 2,...,m) ¥arapyreHIaH
GollKa Gapya yarapyeumnapu yarapMac jaed XHCOGaHAP SKAH. Ulynnafi Kuno,

f(r %o « o ., Xp) OynxuusHmbr xycycnit xocmnazapu f,f., ..., f

1- xueM, 6- 606, 1-§ na ‘ypramunray xocuna — Oup Yarapysumnu q)ymcmm
xocumacH KaOd SEaHAMCEHH Kypamms. Jemax, Kyn {srapyBunny ¢yEKINS-
JAPHEHT XYCYCHH XOCHAanapuHH XuCoOnauiia GHp Varapyeuriad (YHKOHA-
HHHT XOCHJIaCHHH XHcOGaallfaTH ManayMm OYaraH koHfa Ba KafBajjapiay
TYaHE, QofinanaHam MyMKUH. -

M geoxmap. L fla, n)=) P -I-?~‘2 GYncun. By ¢yuxunaumu~ ¥ (%1,
xz) € R® myiranare xycycnfl xoCHhalapH

LA S .  E—
oy Vx‘f+ P o V &2+ 2
G¥nain.
% .7
2 fx, %)= V~= 27 (yuxuHAHMHE  (¥), X5) € R (x; > 0) mHyxgTazarn
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xyeycull xocHraaapuan XucoGaaiuas:

ad_2(L, o ! ke
5-’51—6151 Vx: )—»—2 x_ze
o 8 ( ) - adn )_ { fn
0%y _—axz V;‘; 2 V X2 ¢ )
. o
B . X -l;r, B 1 . X, 2x . 1.)
2 Vx-z -2 VIT‘. Xy )
3, Yméy
(225 arap (x5 0, 0) 6,
fla, x)y= x? + x3
l 0 , arap {xg, X} = (0, 0) Gyirca

DYHKUPARHHED XyCYCHRt XOCHIANAPUHH TOMHAT.
Abralimug, (xy, %) 7 {0; ) 63acun. ¥ xonza

fi%f_(ﬂ)‘%m*"3)_2"1"2% 2 (4~ )

ool At (G+8F (4P

oo (2am ) uldtdi-touee 24 (A- 4

Oy Targ \at 3 T (24 23 (2 + <)
Gyaand.,

Supu (3, x,) = (0, 0) 6facun. ¥ xoana

ax, = da~0 Ax,
af {0’ 0} _ lim f(o’ sz)—f (0, 0} —0
N ~0 Axy

Synand.
HeMax, Gepuaran [ (x), %) Gysgiupa ¥ {x1, xz) € R® 1a xycycnii xochmamapra sra.

2. XyCcyCcri XOCHJAHHUHT IeOMeTPHK MabHocHu. Commanuk
VYYH HKKH VSrapyBuuau (pyHKUMA XYCYCHH XOCHJIAJADPHHHHT IEOMETDHK
MABHOCUHH KeATUPAMHE3. i}

f (1, %,) dyaxina oung MM R®) tynnamua Gepuaran 6yam6, (x?, xg) ¢
€M 6yncun. By dymcuus (1), x3) HYKTana fxl(x?, i)s £ (X0 xg) Xy~
cycuii xocuaanapra sra 6yacnn. Taspupra xypa [ ( «f, xg) Ba f{ 9,
x3) xycycuil xocunanap Moc paBMIliza ywly ¥, = fx, ¥} Ba g, =
= f( x'lJ, xg) Oup yarapysunii GOYHKIWHAJAPRIET x? Ba xg Aarn  xocuaana-
prHuoan utopar.

dapas Kuaaimk, § = f (x,, X») GYHRUUIHEHC Tpadurn 11- unsmana kyp-
CATHATAR CHPTHM TACBHPJacHH. YHma y; = f(x, x9) Ba gy =F { 1), x)
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dbyHrRUpATAPHUHED TPadhUKAaPH MOC
pasuiga y = f(xy, x,) CHPT GHNAH
X, =X TEKHC/MKHUHT XaMpma Iy
CHPT SUaH Xy = X} TeKHCAUKHHHT

KeCHILMIHAaH xocun 6Yaran [ Ba
[y unsukyapian woopar.
MavayMky, Oup Ysrapyeuuian
4= @(x) QYHKUUSHHHT OUPOP X,
(x, €R) AyKrajgard XOCHUNACHHUHT
reomMeTpur MavHocH (- Kucw, 6-
605, 1- §) 6y dyHEURA TacBHPJa-
rag srpu uusHkKa (%o, ©(x,)) HyK- 11- qusma
Taga yTRasunraH YpPRHMaHuWHT Oyp-
49K Koa(upALUHERTHAAR, SBHY YPUEMaBunr Ox Yku OHAAH TALIKHJ STral
GypyakHMHI TaHTeHCHIaH ubopar smm. f, ;{ xy, x8) Ba Fr (%% %8) xycycui

xocunanap Moc papumga Iy ea I, sTpu umspkaapra (%, #0)_myraza yr-

Ragunran  ypunManapHuur Ox; Fa Ox, YRnap GWneH Tamwkma 5Trad 6vp-
9AKHHAT TaHreHcHHu Guaaupazi. Ilemaxg, f; (xll', xﬂ) g ( %9, xﬂ) xyey-
; 2 Xy 2

cHil Xocunanap Y = f(xy, x;) CHPTHHHT Moc paemwza Ox, Ba Ox, YR@p
AyHanumy GYfNUa Yarapuml JapaikacHHE KypcaTaj,

3. PYHKUUAHHRHT Y3AYKCH3 OY AUy Gunad YHHAT XYCY-
CHHl xocunarasra 6y auIly opackjaaru Gornauum. f(x) dysk-
s owik, M(M < R™) thnnamia Gepuiran 65iu6, x,€ M HykTaza uerad

f. () xycycult xocunara sra 6¥ncun. Tampudra kjpa

Af
‘()= lim -ZC
fxl(xo) hxl —1 ﬁxl

60, yHIan ,
: Aof= fx; (%) - Axy + o Ax,
GyauuaHE Tonamus, GyrAa Axy—0 ga ¢, — 0. Haraxana
lim A, f =ﬁ]in}J {f, (5% Axy+ oA, ]1=0
X - 1

&xl—»ﬂ

: GYaand. By sca f(x) dyuruusHBHr x® HyKraga x, Vsrapysuicu O6Vitma
| xyeycnit YaAYKCH3 9KaHAHTHHE Ouwnagupagu. Hemak, f(x) GVHKIRA x° HYK-
Taja 4exmH [ (M k=1,2, ..., m) Xycycuit xocunara sra 6§aca, f (x)

| OYHKmHA WY HyKTaia Mot x,{k=1,2, ..., m) YsrapyBuunapy GVimua
{ XyCycu#t yanykchs 6ynanu. :

Bupog kyn ysrapysauan f{x) ¢yrkuusuusr 6upop x° Hykraja OGapua

Xycvenit xocunanapra sra OyaulnpicH, YHHAT WY HyKTaga vanvkcns (Gap-
9a ysrapybsuaapr Oyfuua 6pp f¥na yanykcus) OVapiH xap ACHM KeiHd
L uHKaRepMatigH.
1 Macanan, ywly maparpaguuHr l- nYHRTRIA KeAITUPHATAH 3- MHCOJJATH
f{xy, X} dyEREHA %/ (%3, X)) € R® HYKTaga gj— , }% XYCYCHH XocHaanapra
sra 6yaca-aa, 6y ¢ynrkuma (0, 0) nyxrana Y.?:HYKC;?. (MKKaJsa YarapyBuHCH
Oytinua G6rp HyJsa yanykcns) smac (kapaiachil, 12- 6o6, 1-§).

5--2149 www.ziyouz.com kutubxonasi

fiA




2- §. K¥n YarapysuuaH @yHKUAANAPHRHT AHDpepeHuua MauysHIRra

1. QyHKUUAHHHT aHpdepPeRONA NaAHYBYH ANTH TYMYH-
yacy, AudpdpepeHunanIadYBUYHAHKHUHAT 3apypuﬁ uapTHh.
F(x)=F(x, X9 « o o, Xp) bysroua oung M (M < R™) tynaamna Gz2pua-
ran GyacHH. By TynRamia { %], x5, ..., X0} =x° nykra GunaH Gupra
(x) -+ Axy, x) +Axy, .., X, AXy) HYKTAHR OMNG, GepHATAH (yHE-
WMAHUHT TY.1a OPTTHpPMAcH
AF() = F{x} + Axyy x) + Ak, ..o, X b Axp) —F (x4 ..o, £0,)

HHY KapalAMus,
Paewanku, ¢ynkunanuar Af («*) oprrapmacu aPryMeHT/1ap OpTTHpMaTa-

pu Axy, Axy, ..., Ax,, napra Gopnmg OVanb, Kymunank xoanapia Axy,
Axy, ..., Axy, ﬂap Gitnan Af opacupara Gorsamumt mypakkaG Gyaan,
Taﬁnﬂﬁmi Gyﬁﬁa Axy, Ax,, ..., Ax, fapra xypa Af Hu aHHK €Ru TaK-

pubnii xHcobaamm mmnﬁﬂama;m I-Iammana opITHPMacH  Axy, Ax,, |,
Ax,,, oprTupManap OunadH copafapog, OGoFsamdmpaa  6ynrad quHKuuﬂnapHH
Yprasum MacafacH 0sara KeJamd.
13.2-Tanpud. Arap f(x) pyuruwpanuur x* gyxragacun Af (x°) oprrup-
MACHHH
Af (xo) IAxl + A ‘sz +AmAx + cxlA}‘;l + G(.gA)Cz + L +
oAy, (13.2)

RYpuHpLIAa pofanall MyMKHH G¥uica, f(x) pyHkuus x* syxmada Oud-
gepenyuanranyetn fed atanamd, 6ynia Ay, A, ..., A, nap Axy, Ax,,
, Ax, hapra Gorauy GyJsmaran ?3rapmac.nap, Gy Ogy + - .+, Oy JIAP

sca Axl, Axyy ..., Ax, napra GoranK Ba Ax; -0, Ay,—
Ax, =0 aa a;—~0, 0,0, ..., o, >0{dx, =Ax, = .. —-L’.\xm—'O
OYaranna oy =, =. .. =0, =0 J1e6 oauHazu).

Arap f(x) ¢yuxuma M r¥nnaMBEMHET Xap Owp HyxTacuza auddpepen -
UHaMIaHYBUH Ovaca, f(r) gyuknua M mgnaamdn Jugpgepenyuarranyeuu
JEe0 atanami.

Mucoa Yuwby f(x, xp) u-xl 4+ x2 DYFRUNANE  kapafinnk, By  dyskopa
W [x], xg) € R3 nyxraga mudbeperunannanysud 6yaazy. }s‘a:gmgarau XaMm, [x'f, xg)
HykTana Geprarali QyHEIMAHEHE OPTTHPMAach

Af—f(x] + Axy, x:,-{—Axg)——f(xl, x2) (-"1 —}-Ax,] [xg—l- AxQ)g—
—(A) (P =2l dnt+2fdn+Anp +@x*
6yaus, yuma A, = 2¢7, Ay = 25, oty = A x;, @ = Ax; nefiunca, Hatwkana
Af=AAxn+ 485 tadatabdx

Gynagzy. By sca Geprarai QyHRUHARHHD % (¥, %) £ R?® Hygraga anddepepugaananysan
SKaHNHrHEY GHAAHDALH, :
f (x) dyaxumuanuEr x° HyKTana pubdeperudanmanysynauk wapta (13.2) -

HH KYHUjarn
Af) =48+ 85+ ... +Andx,+o(p) (13.3)
66
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- MyHocaBaraa

KYPHHRIIZA XaM E3ulll MYMKHHIHTMHE Kypeatamus, OyHma p (9, %3, . . -
xgﬁz);x“ Ba (X} +Ax, %] +Ax, ..., 20+ Axp,) RYKTANAD OpacHAATH -
Macodas .

O=Vdx)+ B+ .. Ax) ’
PaBiiiangH,
Axy,—0,Ax,—-0,..., Ax, =+ 0=0p->0
Ba .
p—~>0=Ax =0, Ax,—0, ..., Ax,,—0

Oynaau.
Bum Ax;—0, Ax,—0, ..., Ax,—0 ra (13.2) myuocabarnars
oA+ A Xyt ... + &, Ax, MERAOP p ra wHcOaTaR 0KOpH Tap-

THONA UeKCH3 KUGHK MHKIOP SKAHAMIHHH Xypeatamus. Arap

A A
_ al.ﬂxl—(focg&xg—l-... Fa,Ax,=p (ocl—i-)ﬁ+oc2?xz+.. .+ .

AXm
+ p) (0 = 0) -

’%gl (=12, ..., m

GyaMIvHE 9HTHEOPra O/CAK, VHJA
lag AxyFaaA Xyt oo oy Axyl < (fog] a4 .00 e

6fnamn. Hemaxk,
ar Axy oA, ... Faydx, =0(p)

Nlyupait ka6, (13.2) mapranur ypunay 6ymmaan (13.3) vuar  jpruau
GYawIM Kestng quKaH. _

Arap f(x) ¢yHkuuAHEAr x° HYKTaza InbhepeHIVaARYBYWIHE IIApTH
(13.3) x§punnmuga ypunau 6ynca, 6ydiad 6y wapramHr (13.2) xjpump-
K XaM YpuHau Oysaumu kemud unkaad. Ilymn ncGoTraiinuk.

Arap p=0 6yaca, yuia Ax;=A4x,= ... =Ax,=0 Gyamu Ba
(13.3) man (13.2) keaw6 wyuKamy.
o+ 0 6yncnd. Yuia Axy, Ax,, ..., Ax, naprupr Gapuacu Onp Ay~

Ja "ogra Ter 6ynmabiau, Hiymu spThbopra ommG kyfufarvHg TonaMms:
i{ A x,)? Avyrt. .. A xp)? Axy
jofp) {Axy)? - (Ax) -+ + (A %) — fo (p) i *5 o, Az, +

] =
== o e P
+—°—§i R At + 2 R A, — A A
F
4ot oA,
6yHaa

ofpy TAxe
a,:.,____.___.—-——k=l,2,.o-am)
e
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6ymub, p—0, geAn Ax;—>0,Ax,—0, ..., Ax, =013 o,—0, a,—
-0, ..., a,—0, o
Hemag, f(x} pyuxupanear x° HyKrafa gHepeHunanIanyBIMANrdHUET  §
{13.2) Ba (13.3) wapraapu ¥2apo 3KBHBAJEHTAUD.
DHAY AHdepeRRMAMIaHYBYH (PYHKUMANAD XaKHIA MKKHTAa TeopeMa Kea- ¥
THPAMH3, :
13.1-teopema. Azap f(x) pyuryua x* nygmada dugppepenyuasra- 8
ryeun Ofiaca, Y xoada Oy ¢hynsuus wy Hyxmada ysayscus 6fradu. 1
Hetot, f(x) qhyHKuHﬂ %% Hygrafia gubdepHIMANIAHYRYH GYVICHH.
VY xonma tanpudra Kypa GYHKHHA OPTTHPMACH YUVH

Af(x% = Alel—IwAzsz A Ax, e Ax, FasAx, +
~[—o: Ax,
Gynamn, 6vana Ay, A, ..., Ammyarapmac Axl—»o Axy—0, |
Ax,~+0paa,—0 a—0, ..., a,—0.

IOxoprAary TEHrAHKJAR
' lim Af(x°) =0
Ax;—0
Axy —0
Ay
OYmm kesmS wugand. By sca f{x) ¢yarumanunr x* wykrama yanyKen3- g
JuTHHY GuAAWpaan. Teopema ncbor 6ynzu,

13.2. reopema. Aeap f(x) pyaxyus x° uygmada dugpepenyuan-
aaHysuu Bgacae, Y yoada Oy ynxyusnune wy sysmada bapua  xycycud
yocunanapu (), f, &) ..., [, (x) maswyo sa yrap moc pasutiuda

{13.2) Myuacat%amaaaz: A, A, ..., A, aapea menz 6gaadu, AsRu
F o= A f () =4y .., [, (=4

HecGor. f(x) dyHruna x* HykTana Audb2peHUuHAANIHYSUH OVJICHH.
VY xoana Tabpudra Kypa GpYHKUMS OPTTHpPMAcH YUYH
AfM=A A+ A0+ . . A A, oA+ oA+
ctandx, (13.2)

6ynanu, By TeHraukia
:ﬁxl#lo. Ax2=Ax3—_—-‘.,. - =Axm=0

ne6 oncax, vuza (13.2) vy
Axlf(x")= AAx o Ax,

RYpuHEIIEN onafn. By TeHIIHKSHHMr Xap HKKH TOMOMHHH Ax, ra .GyJind,
¢yVHr A x; — 0 jga aumurra yub, KVAMIArHHH TOMAMH3:

A, FO
m 5 _ lim =
P’ Axy o’ (4 + e = Ay

JleMak, )
£ () = Ay
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Xyamu wysra Yxmewm f(x) dyrkumsnunr x* Hykraga f, (), f, (%, ...,
f;m (%) xycycuil X0CHAANAPHHHHT MaBKYAAMTH XaMmaa : ’

o 60 = A F 60 = A o £ 09 =4,

skamury kypeardiagn. TeopeMa ucfor &yazd.
13.1-natuxa. Arap f(x) dyvkuusa x* Hykraga muddepesnnania-
Hyeun Gynica, ¥ x0oada

AfG) =F, 6NAx + [,V A%+ .+ () Ax, +o(@)

(RENER
13.1-scanarmMa, f(x) dyngunanuar Gupop x* Hygraga Oapaa Xycy-
cuit xocunmamapn f, (x%), f. (%, .. ., f;m (x") HEHr Mapkys Gyadmuaad, -

GyHKUUSHERT Wy HYKTaga AuddepeHuHaiianypud GYJIMINN Xap JOHM Ke-
JIHG ynKapepMaiigH.
Macanan, yuby

Xy Xs

Frn xe)=l1_—_’/;?+—f§ , arap (x,, xy) # (0, 0) 6¥nca,

0, arap (x,, )= (0, 0} 6ysca

dyaruusHr gapafimk. By dyskmma (0, 0) mykrapa xycyCnH XxocHaajzapra
ara:
fax, O —f©@ O _

{0, Oy= i 0,
fxl ©. 0) .&x,lgl 0 Axy
0, 0= li [0, A —F0,0__4
OO
Beprunran ¢yarussuur (0, 0) ayKragard OpTTHPMAcH
Axy-Ax,
AF0,0) = f(Ax, Ax)—F(0, 0) = ———t—%—.
F0.0 =% S0—10.9 V Bn) + Bx)®

6yau8, yuu (13.2) éku (13.3) xypumunmma undomanat Oyamalign. Byuu
HCGOT/IAMI MaKCafka, TECKAPHCHHM, aHH f(x,, X,) dyHkuma (0, 0)f wykrazia
mudxpepenipaniaH Vel GVACEH gel (apas Kumalank. Ynua

AFOO) =] (0, 0)Ax, + [, (0, 0} Axy + 0, A%, + g Ay = o, +
At (13.9)
- 6yum6, Sy mynocabatia Ax,—0, Ax,—0 18 a0, 2,—0 Gymazy. Hemaxr,
. AxiAx, '
V (x)2 + (Bxy?

Mannymkn, Ay, Ba Ax, Aap BxTwépril oprrupManap, JKymnanaw, Ax, =
= Ax, Oyaranga (13.5) renrank ywmoy

i‘-;‘,—; = Axy ey + @)
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KYPHHHIOTA Keau®, YHIAH 3ca

123

Gt =

Oyamnn gennb uwnkazw, Hammana Ax—0, Ax,—0 2a o, Ba o,
MHKJAOPJAPHHHET HOATA HHTHAMACAMTMHA Tomamus. By aca f(x, x,) ¢yHK-
uusHrer (0, 0) myKraga DubdepeHuMannaHyBuH GYJACHH Je0 KWinHCad
chapasra 3ug. Hewmax, Gepasras ¢ymxuns (0, 0) ayxraza xycychi xocuna-
Jiapra sra, aMMo y Ity HYKTaZa AuddepeHuHaNNaHYBUHIHK IUAPTHHH Oa-
sKapmaiin,

Mywpaii Kpn6, QYHKUMAHART GUPOpP HYKTada 6apua XYCYCHH XoCH-
Janapra sra 6yauiny, GYHKUMAHHHT 1Y HYKTafa AudbepeHuHaianyBud
GUJMIIFHMAT 34 p Y pull wapTiiad HOopaT sKaH.

2, Gyakunua gnddepeHIHANAAaHYEUUAHTHHUHT eTapin
mapry. JuIH Kyn Ysrapysuuan ¢yHEuus ZudbepeHLUAMTaHyBUY Gyau-
IMMHHAT €TaP/AH IHAPTHHY KeNTHpaMus,

Fx) = f(x, xz. . e.y Xp) byHRUHA oung M (Mc: R™) TynaaMaa Gepra-
ran 6ysmb, x° ==(x}, x%, ..., x%) HykTa wy TYniamra TeruusH GyacHH.

13.3-reopema. Aeap f(x) pynkyun x° nyxmanurz Oupop ampo-
¢uda Gapua tazapyedurapi Ofduta xycycuid Xocustsapea 320 6yaub,
6y xycycull xocusarap wiy x® myxmada ysaykcus Ggaca, f(x) Pynryus
10 nygmada Jugppeperytiarranysuu Gijradu.

Hebot., x*%cM HykTana onub, YAEUHC KOODIHHATAJAApUra MOC DABHIII-
;La mynazait Axy, Axg, ..., AXx, oprrapmanap OGepallHkkh, (X3 + Ax,
x9+Ax%, ..., ) —;—Axm) HYKTa X° WYKTAHWHT afTuiIraH anoq)Hra Te-
mme Gy, Cynr dbvERUMR TN OpTTHPMACH

AfCO)=FO+Ax, 20+ Axpe oo, X5+ Ax)—F () 20 o0, 3D
HH KyAujaruua éspl onamns: '
AfG) = +Axy, x0-+Axy, .0, 20+ A%, )—

— S Ay L xR ARYI O, ) F AR AN, ..,
OAAx ) 2 234 Axy, L A IO A
0 L, x8 +Ax)—f A0 K, ., 0L

m—l?
By TeHCAMKHHHT YHT TOMOHHAATH Xap Oup afiupMa Termumy O6uTTA apry-
MEHTHHHT OYHKUHACH OprTHpMacd cudaThia KapajuiiH MYMKHH. YHWHT
yayH JlarparK TeopeMacHHH TAaTOMK KHAA oOJaMH3, UYHKH TeOpeMaMmusza
KeJTHpHJITaH LIapT/ap JlarpaHK TeopeMacH LUAPTJIADHHHHT GamKapHAMUIHHU
TABMUH AL

Af()y=f, (3+0Ax, 3] +Axg ..., 20 -Ax,)-Ax +

—i—f;’(x‘l’, WNE0A D4+Ax .., 20 FAx) A+ (13.6}
IR AN N 0 A v Ay

70
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GyHna

0Ot (=12 ..., m.
Quarna (13 6) gynxuua opmmupmacunuﬂe gopuyaacy ne6 aranagd.
[laptra kypa x® myKraza f f ..« [, Xycycmit xocunanap ys-

aykcus, [lyara kypa
F +88x, xfhAxy 0w F AR =F () +ay,

Fo08 30+ 0, Ak, K+ A, XD+ Ax,) = 106+t
LR R A 0 Ak =, () Fa,  (13.7)
OYsnb, VHIa &xl—ro, Axe=0, ..., Axp~>0 ma a—0, a0, ...,

a,—0 GYmamy,
(13.6) Ba (13.7) myHOocaGarsapiaH

Af(%y =} (xDAx, -+, (x°)Ax2—|-f' (Ax, + o Ax +ogAx,

+ +am&xm
6yaning keaud upkaiu. by sca f (x) (bYRKUHAHUAE x® HyKTama ,lIH(Zl)El}epeH-
UHAMNAHYBUH SKaHAMTHHH OunAppaju. Teopema mcGor GYnnu.

bBup pa xyn VerapyBunnu dryHrumsinapia ¢$yHROUAHHHT Apddeperran-
JNAHYBYHIHCH TYIIYHUACH KHpuTHANH (kapancus, 1-kucm, 6-606, 4-§ xamaa
yuby GoCHUHr 2-§.) YnapHH conumThpHG KVIMAAry XyJaocajapra KenaMmus.

{} Bup ¥srapyeunau QyHruuanapia xaM, Kym ¥ysrapyBuwid (yHKURS-
qapja xaM QYHROMAHRHT GHpGD HYKTala audbepeHOHAMAAHVBUH OYAALIH-
JaH YHEHE 1LY HYKTAga yaaykcus GYammu kennd uukaiu. Jlemak, up Ba
Kyn ysrapysunan dyHRUHAAApAA YHKIUAHAHT AnddepeHUHaIIAHYBUH Oy~
JHLIY OWNAH YHHHT Y3AyKCH3 OVJIMIUM opacHAarH MyHocaGaT Oup -xud,

2) Mavaymxs, 6up YarapyBunan QyHKuNAAapIA DYAKIMAHAHT GUpOp
HyxTaja JndgdepeHupanjaayBud OYIHIGHIAH YHHAL 1Oy HYKTaja YeKau
X0cHara sra OY/MINH Keau® uwWKaAW B3, aKCHHYA, (OYHRIUAHHHP Gdpop
HYKTaa deRaIu Xocumara sta OVAMWIMEAH YHUHT My Hyxraga Auddepen-
UHaAAAHYBYH OY/HIM Kenu YAKanm,

K¥n ¥Ysrapysunan ¢pyHRudsanapia (YHKUMSHHHT OHpoOp HyKTaga Aud-
depennrannanysud  SYAMIHNAH VHUHT Yy HyKraja Oapua gekad xycycufi
XOotHNanapra sra Oyawim Keqan® uwugaaw., Bupox, (OYHREHAHUHD  GHPOD
HyKTaga Oapua YeRJIH XycycHil xocuaajapra sra OYJIHIDNAAH YHUHT IOy
HYKTajla ,uucbd:epenunamaﬁysqu OVMuIM xap AOMM Keand yHKaBepMadmy .

Hemak, 6up Ba Kyn ysrapyBunin OYHKUHAIAPDAA OYHKUHSHAHT Au(p-
depennpanianyBy GYyaMWA OHUMAH YVHHAT XOcHJaara (Xycycufi Xocuuara)
3ra Oynump OpacHIaTk MyHocaGar OHp Xusl 5Mac 3KaH.

3-§ Hyvamun 6yitnua XocHaa

Mawnymkn, Oup YarapyBuuan ¢ = f (x) dyugunannar (x€R, yCR) f—}
. 4

. XOCHRAacH 6y (BYHKUMAHRHT V3rapulll TesuriHu Sungupap sam, Kyn ysra-
CPYBUMAM Y = f(Xy, Ko ... , Xp) OGYHRUMAHUHT ((xq, X, ... , X, )ER7,
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YER) xycycnt xocunanapi xaMm Gup . "
Y3rapyBuaAd (bYHKIHARKHT xocmacai
KabH SKaHAHMHRH THGOPra 0146, 6y .

o 3t o ‘é
e T xycyenii  Xocw
Janap xaM y=Ff (xl. Koy o vv s xm)1

GYHKUMAHHAT MOC pasuinia Oxy, Gx,, -

, Ox,, VxJap Oyfinua (R™ daso- -
Ja) Varapaml TessuruHd hbolanafing -
JeG AHTHII MYMKHH. l

SHAM QYHRUHAHHAT BXTREpUH #Y-
Haju GYhuga Varapuul TE3NHIHHY |
nhoJaOBUH TYIIYHUA OHJaH TaHH- |

12- yuama wafinnk, CORNAANK YUYH HKKH Vara-
pyBuntH OYHKUHANH Kapaiimus, '
¥ = f(x, %) =F(A) dbvakuua oung M rymiamaa (MER?) 6Gepunran
6yacun. By TYunampa mxruépuit A, = (x), x)) uyxramm onu6, y opam
6upop Tyfpn ynsHK  VTKAsafIHK Ba YHZATH HRKY HYHanHunaH OHPHHHM |
Mycﬁar HyHanHm. HKKHHUHCHHU MaH(ui hyHammn fe6 KaByn Kulalvk.
By #iyHanran THFpH UHSHKHH { meBinng.

o Ba B ne6 ! hiyHanran TYFPH UuSHK MycOar ﬁyﬂanamn Ouian Moc pa-
BHAa Ox; Ba Ox, KOOpIMHATA YKJAPHHUHI MycOaT HyHAMHLIH opacunam'
Oypuakaapuu onaiek (12-unsma), Ynpa AA,AB nau

0 9
nTu = c0S &, Sl =rcosg

6yanmn keqn6 wokagu, Opatza cosa Ba cosf Jap ! TVFpH  UHSHKHHHAT
AYHANTHPYBUH KOCHHYCJIApH JeHJIann.

! 7¥Fpu umsukza A, sygragan dapgan Ba M rymiamra Teruuuin Gya-
ran A Hygranu (A = (x;, x,}) onafianrku, 4,4 kecma M Tynnamra Te-
runuy 6¥acun. Arapia A Hygta A, ra Hucéa'raﬂ { TYPpH UHBHKHUHT
MycOar HyHANHIY TOMOHHAA 6yaica (makagaruaex), _Xoaza A, A kecma
yayHaure p(A, A) Ha mycGar mmopa GanaH, Mchpma HYHANHILH TOMOHHIA
xofiaray 6yaca, Mabult nmopa 6Hnar oammra KeaHaivInk,

13.3- rabpud. A mygra ! hysanran tyepu umsug 6yfinad 4, nyg-
Tara ustairanfa {(A—-A4y ywby nucGar

(A)—f(4y _ [ m)—] @ 2
pid A P(GF D (e )
HHRT AHMHTH MaBXyA 6yaca, 6y ammur f(x,, x) ={f () ¢ynkumAHHAT
A, = (xl, X3) HyKTamaru [ dgrasu Ggiduva xocusacy e laranagy Ba

O (A gy OTO1, 2D)
i ol

Kaln Gearsaanamn. Hemaxk,
¥ pym =1

of Ady P (A, A
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3
/
Ouau f(xy, x) dyurumpaHunr { AyHanHm OYinda XOCHNACHHMAT Mag-
MYLMMIY XaMIa YHH TOMHII Macafiach OHAAH LOyFyJ/IIaHAMU3,
© 13.4-~teopema. f(x, X)) pymxyua owx M minramda (MR
Gepunean Gfjacun. Aeap 6y pynxyua A, = (1, x5 uyxmada ((x2, 1€
€M) Ougppepenyuarsanysuy Gfaca, y x0a0a dynruyus iy wykmada xap
Kandai | dymasuw Ogduua xocuraza sea 6a

Ay _ oGy _oteh sy o e

at o ax, @+ ax, 0s . (13.9)

Hcoor. Waprra kYpa f(xy %) dyHrung Ay — (xh xg) HYKTafa nud-
beperumannanysun. Jlemak, GynKuus oprrrpMacy

FA)— A =[x x> —F(), 29
yayu

A~ f(Ay=
6yaagy, OyHOa
p=p Ay A=V = 5P+ (t,— 2.

(13.9) TeHIAMKHEHT Xap HKKH TOMOHMHH D =p (4, A) ra 6yacak, y
xonja
q

FA)—Fdy _ O %) —x.+6f{x‘1’: B x—ip

3 () ¥
ox,

3f (<, £

(4 — )+ = (1, — ) + o) (139

+9~%” (13.10)

P (Ao A) 2 P Oka - p
Gynann,
Harixaza (13,10) TeHrHK ymoy
o 0 0o 0
FA— Ay _ Ok x) 0 (xy, x3) o (p)
o (Ao A) o] cosa + B cosf + 5

KypuHHWra Kesami, By tenramkma A—A, Aa (swuu p—~0 ) JumuTra
yrear, yiza 0 a .0
lim LA =14 _ i EA —f (A _ A5 ol 1)

A=de p(Ag A) £~ r axy Oxy

cos B

 Gynaan, Hewmak,

s .

RN L N L SN (G 2. D
oi ol %, —‘“‘a

By 3ca reopematit ncGoTnalnH.
Muconnap. I. Ymoy
Flx, 1) = arctg££
Xy

HYHKLIHRHA Kapainuk.
! Sapunvu keappawrrunr (1, 1) wykragar ¥rysun Ba (0,0) mykTamam (1, 1) HyR-
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%4 Tara xapa6 fijHanran GuoceKTphcacHAaH HGopar

g (13-unsMa). Bepwiraw QyHRuuanunr A, ={I, 1)

uyKralard { A¥Hanam GiHUuA KOCHJAACHHH TOMMHT.
Bepuarax

| X
| Flxy, x}=arclg 2
i . *2 y
dyaxunsanar Ay = (1, 1) wyxTata AndepeHunan- ;3
! AAAYBYH SKARMHCH pasilaH. YHEA WOKOPHAZ KeNTH- |
| . Dunrag (13.8) dopMyrazaH doiinananns,

N { X . .
t af (1, 1) - af(t, ) cos-iﬁh af (1, 1) «
ol 8xy 4 oy

13- uusma wcos L ( X X4 ) Vo
: L2 L2 2 2
o \xTh SR I S
: xg=1

GYNAMMAR Tonasua. [Jlemax,
df(1, 1)
N

__ Kapama@rran ¢ynrunsnnur 4, = (1, 1) nykranarn Ox, sa Ox, KOOPIHHATA FKNapH
OFfigua XocHNAnapn MOC paBhmAa

=0,

gLl _t o aUb ot
axl - 2 ’ a-tg - 2
6yaann.
2. Kyhanaru

) f(xl: x2)='l/-‘r?+x§
ynxunsuar Ay = (0, 0} sykraga weranran I fiynamim Gyitmua xociaack
40,0
e
Gynagy.
XakHKaTan xam,

f—tg VEITEE o

_— = l
P (Ao, A) p P
&¥aub,
lim 1) —1 ) _ |
£—0 P (AOI A)
Gyaanu.
3. Ymby

Flxy, x) =5 +1 %

dymxupauner (0, 8) nykrana Ox; xoopissata yxu €Vénua xocumacn 1 ra tenr Gyang,
Ox,; KOOpIHHATA VKM OVHHYAa XOCHAACH MABKYIL 3mac.

13.2-scaaTMa. QynKuun GHPOp HYKTaja avgxpepeHnuaiTaHyBqlinK
INAPTHHH KAHOATJAMTHPMAca XaM, y UIy HYKTaja 6upop HyHamun Gyfinmua
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'Ba XaTTO Xap KaHmait HiyRaMum Gyfiada XoCHiAra Sra  GYAHUE MYMKRHH,
“Macanan, yéy

Fley %) =1/ xi+ %

Gynrnua A, = (0, 0) HykTaga muddepeHUHANIAHYBURINK [LAPTHHA 6a>1§ap-
mafan. HOkopupa k¥pankku, 6y dyakmus (0, 0) Hykraga ucraarad HyHa-
Juin Gyfinua xocusara sra.

4-§. Kin ysrapypunan mypakkaG (yHKUHaMapHHET Rudrdepenunannanys-
yuaHrs. Mypaxka® GyHEHUMAHHHC XO0CHJACH

Y= f(xy Xa ... > Xp) QyHrung MM R™) Ttyunamna OGepuara
GYub, Xy, Xay ... o X, V3rapyBuusiapHMHT Xap Oupun ¥3 HasGaruma I,
ty ..., &, ysrapyeunaapuur T (T R*) rynnampa Gepuaran  QyHKuus-
cu 6facux:

=@t b ..oy ),

Xy = qja(tl’ t?.! ey t.!c)t
X =Qulty &2y ..., B (13.11)
Byuna (¢, f, ..., t)ET 6yaranga yura Moc (X, Xa ... , %)M G6YI-

cuH. Haruxapa ymby

y= f(%(fb fz: vee oy fk)’% (fb 1‘2, IR tk)’ ve ey ‘Pm(tv fe' se fk))=

= F(ly fg ... sty

Myparkal dyHKuHAra sra Gyaamus,

L. Mypagxkab dyHRUHAHVHAT AHDbEepPeHIHAANAHYBYH -
JUTH,

~ 13.5-teopema. Aeap(13.11) pynsyusraprune xap Supn (%, 8, .. .,
i) €T nywmada dudepenyuarranyeun 6aub, ¥ =[x, Xo ... , Xp)
pynxgus sca moc (x3, x5, ..., x0)EM nyxmada (x) = @ (9, 13, .. .

), Q=W 8 )., K=, @8 L, D)) Oup-
pepernuairanysiu Ogaca, y xorda mypakkabd pyukuus F(ty, t, .. .,
1) xam (8, 15, ..., 1Y) nykmada Oupdepenyuarranyeun 6 fradu,

Hctor. (&, £, ..., £ €T HyKraHn oaMb, YHUHT KOOPAMHATAJApH-
ra moc pasHuiga myHsai Aié, Af,, ..., Af, oprrHpMmanap GepaliHrKH
@ +AL AL, oL +AL)ET Oyneni, Y oxomma (13,11
upopazarn xap 6ap ¢GyHKIHA xaM Ax;, AXg ..., AX, OpPTTHPMARAp-
ra Ba HHXOAT ¥ = (¥}, X ... , X,) Oymxkmn Af oprmupmara sra 6§~

_ JiajH.

Maprra kypa (13.11) nponanaru Gpyrxuusapruar xap Gapu (89, 45, . . .,

¢)) uykraga audoepeHunanianysun. demak,
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Ax =2 A+ Al L+ g:c—‘Atk—{—o(p),
3

0f Oty .
A zﬁ%mﬁ §f2Atg+ ot %Afk-f—o(p), (13.12)
Ax, = a;;m:ﬂuag;” Ay .. axmAtk—l—o(p)
1 o
6ynazy, Gvena gf‘ (=12 ...,mj= 1, 2, . .., k) xycycuil xocn-
Janapumur (6, 49, .. ., 1%) HyKTajarn xpiMaTIapH ONUHCaH,

p=V@AL;r+ QAR + ... + @52
Ilaptra acocan, ¥ = f (%1, %o . .. , m) qJ\ rEag (x9, x5, ..., x9)
Hygraga Iupdepeduuannanysun. emax,

Af___g_f_Axl_i_isz_}__ + fo FoAxyFaAx, +. ..
e 6X3

+c¢mA Xm (13.13)

6yaanm, GyHna ;—*F(i = 1,2, ..., m) Xycycuit xocumanapuunr (x%, xJ.. .,
Xf

x%) HyKtaparu KuiiMaTiapH osmETaH Ba A x—0, Ax,—0, ..., Ax,—0

Ja o0, a,—0, ..., a,—0 6yaau.
(13.12) Ba (13.13) MyHOcaBarnapiaH TONAMH3:

=B ant Sant .+ 0G0 ]+

oty
af axy O, 5‘52
axg [axl Ml+w2At3+ R —J—o(p)]
6xm 6xm Fxy __
3xm[6fl Aty 28 Ay . Atk—f_o(p)]H
o O O
[ ax3 3y + - +8xm a:l} Ant
9 am,af 95 I %] 4
+[6x1 Ay Oxp Ofy T +6‘xm ot, fo ot (13.14)
o on oo O Ot
+[ % azk+ o, afk+ +6xm oty ]M”‘
J
Harl+ a—j ]-o(p)+a1.Ax1+azAx2+. oz,
1 L .
by renriuriaru o —{— + ...+ L fmpanna YarapMac (p ra  Goe-
axl ﬂxz axm
JHK, 3Mac) OYuranganrd cababiu
laf 49 [/8 + . ﬁ]O(p) =0 (p)
x,  dxy T
6ynanu. :
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MJ,(HOMHKH =ity by ... By (E=1,2, ..., m) OyRKupsap

@, ... ., 1) nykraza JudepeniannaHysdl 3KaH, yaap LY HyKTa-
Ja yanykcus 6yaanu, Y upa yanygcHaInK Tabpadura kipa A4, -0, AL—0, .. .,
Af,—0 pa, sean p~»0 ga Ax—0, Ax—0, ..., Ax,—0 6yaamu. SHa
XaM anukpoK afircak, (13.12) qopmynanapian p—0 1a Ax, =o(p), Ax,=
=o0(p), ..., Ax,=o0(p) SKAHJIKTH KeAHO vHKAAH.

Ax—0, Ax,—0, ..., Ax,—0 1a sca a0, a0, . .., a,—0.
Jemak,

p—0 = Gapua Ax;—0 =+ Gapua a;—>0=>ct, Ax; +atAxy + ... +
+opd X, =0(p).
Hlvunail kHaud,

[6_,?_'__;_,{__{_ BN *f""il'o(?)'f—alfﬁxl‘f‘@zﬁ%‘l: ..+
3

dxy X Oy

-ty A Xy =0 (p) _. (13.15)
6Ynapu. Arap ymby
O o Ot
Axﬁaxl 0k {-512 ot T +0xm ot

(i=1 2, ...,k Gearwiamud wuprrcak, y xouia (13.14) Ba (13.19)
MyHocabarnapian

Af=A4AL+ 4,00 + ... + AyAt+o(p)
ke ykamm, By sca y = F (@, Gy . o . 5 80) @ty o B @ (e - o
Y =F(fy, by . .., t) MYpakKaG ¢yswpusmuar (f, 15, . .. , /9 HYKTa-
Ja JaudxbepennuaniaHyBYH SKAHJHTHEM OHATHPAIH. o

Teopema ucbor Oy,
2, Mypaxka® PYHKUHRHBEHT XOCHJAaCH, SHIH

y=f@ltn to oo v B @ty b oo B s Ol L )=
=Fn by ..., 1)

MYpakKa® QYHRUMSHMHT #;, £y, ... , 1, Varapyeunjap O6yfinua xycycnit

XOCHJANIAPHHH TONAMES,

Arap (13. 11) ¢ynkuksa:prEAT Xzp Oupn (i, 3, . .., £ €T HykTama
Jncbep ennHANNAHYEUM 65au6, ¥ = f(xy, Xy ... , X,) OVHKIMA 5ca MOC
(«% %2, ..., x7) BygTaga andoepernuansanyeun Gysica, y Xonza My-
paKKa® GYHKIMA '
yzf(q}l(tl’ i2$ LSRN ] tk)9 (Pg(f]_, tz- et tk)' LI q)m(tl’ f2' AR tk))

xap 6up fy, fa ... , I, Yy3rapyBunch GViimma XycyCuH Xocuaajapra 3ra
6yanub,

o _ O on O 9
Oh, dxy 0, Oxg Oy et 0%y Oy
) of dx, , Of @ . OF ox
O _OF 9%, OF 9%, 4 O %m
By Oxy Oty Oxg Ofy X Of
of _OF 0% O 9% 4 OF Om
U,  Oxy By Oxy Oy T Gxy Ot

. . 77
www.ziyouz.com kutubxonasi



Gynamu, 6yHIa ax’ i=1,2,...,mj=1,2, , B Xycycm,[ X0

cuaanapuunr (£, tU, eo., 19 uygTagars, (z =1, m) xycy-
cuft Xocuanapaur sca (x5, 19, ..., x“) Hy[g"ra,uaru Igﬁﬁmamapu OHH-
TaH. '

13.5- Teopamara kypa MypIKKiS dynkums (£, £, ..., {2 Hykrama |

Juddependinaaaagypin Ofaand.
Hemaxk, 6up romonaaH

Af == Ay-Afy + Ay 8y + .. A+ Ay Ay 0 (p) (13.16)
6yaub, GyHaa

_IOf om0 0 Of Ot i 1
Po oy ox 0l + +0xm at; G=t2-h (30

 {gapancun, 13,5-Teopema), HKKuHuM ToMoHEaH 13.1- maTmmara acocaH

Af = aafAtl—l— S Atyt oo+ 2L Aol (13.18)
iy O

6ynamu. (13.16), (13.17) ra (13.18) mynocabatiapra

O O om0 x OF dum

O,  Oxy Oty %y Oty e F 0k, O
af af le laf 'ax% af axm 13 1
—— = —— =, 19
612 6‘x1 6‘12 + axg afg + + axm_ afg ( )
OF _OF 0%y, Of 9% O Om
e  Oxy B Oxg Oy T dxm Oy .

GYNHIIHAE TOMaMH3.
5-§ Kyn yarapyednin dyHKUHAHuBr RHgibepeniiann

I OyHkuns AHQpepeHNHaIHHUKHT TabpHOH ¢ =f(x)
dyuxuua oung MM < R™) rynaamua Gepraran 6yanb, OV TYnAaMHHHC
x° Hygracuaa AudpepeHimaninanysun  Gyncur,  Taspubra xjypa, y Xoaga
f(x) dynxuusnanr x® HyKTagard opTTHPMACH

Af(x) = MHAx,+ 4 Ax4 ... + Al +0f@) . (133

6Yu6, GyHia ,

.-_-_@L"”} G=1,92 ..., m
Ba Axl—»o Ax,—~0, . Axm—»-O m p—0 6yﬂa;m (13.3) Tenrnk-
HUET VHr TOMOHH HKKH lgncmnaﬁ 1y Ax, Ax,, ..., Ax, opTTrpManap-
ra Huc6aran wusukan upoma A Ay, 4 AyAx, 4 ... +A,Ax, jaH,
2 Ax,;—>0, Axy—0, . Ax —~0 pa, avHr p—0 ga p ra uurcbaran

IOKOpH TapTHOMM MercH3 KH;'-IHK MUK A0p © (p) nad nbopart.
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Hiyuunraer, {13.3) mynocabataan, p >0 A, A% 4+ A;Ax, + .. . 4
+ A A X, — ueBcH3 KHUMK MEKIOp A f(x%) — veKcHs KuuMk MHKAOPHHHT
00LI KHCMH SKAHJIHTHHH TafKafiMH3,
184-Tabpud. f(x) dyukina oprrupmack A f(x%) mmEr Ax, Ax,
, Ax,, Japra BucbataH uu3MmIH GOl KHCMH

ApAn+Ay Argt . oo + Ay A, af(x"}A +6f(x)A L4

af(x"
+ My Axm
f(x) dyukupsaaubr x® sysmadaeu Jupdepenyuant (miaus, Ouddepenyu-
aat) ne6 atanams Ba df(x®) &xw df(x9, x2, ... , x0) walu Genrunanapy.

Hemaxk,
dix® =df(x}, 23, ..., &%) =A;-Ax,+ A Ax, .+ A, Ax, =
af(x") Ax af(xc’}Ax EE. /L€ 3f(x°) Ax

dx; Oty
Arap xy, Xy ..., X, 9PKIH }3rapquH.napHuHr HXTHEpUH OpPTTHPMAJApH
Ax, Ax, ..., Ax, nap mMoc paenuia Oy Vsrapyeudnapunr audde-

| peHmHanaapH dxy, dxs, ... , dX, T4 TEHr 2KAHJMIHHH bIHGODra OJCaK,
yapa f(x) dyHknuaHuHr AudxbepeHuMand KyHuard

] a.
df(x°)=%"-lldx1+é’%?dxz+ Y —t’%dxm (13.20)

KYpHHMILTA Kenaa,

Ognatia a—fdxl, ey, ., ;dem azp f(x) yRKUMAHMHT xycycud
Xa X
aaqbepepem.;ua.elxzapu ne6 atananu Ba ;.nap moc pasmusa d,f, 4. f. ...,

dxmf kabuy Genrynanan:

of
= d = Yo =9 4
d xlf o, dx, f drz . 4, f ™ X e
Hevax, f(x) QyBRUNSHHHT x" Hy¥Tanary nﬂqlcpepeﬂunam{, YHHHT 1DY
HYKTaJarH xycycwfi nndbepenunannapn HRFEHANCHIAE uGopart.
Mucour Ywmoy

. 150X,
f(xls x2}='9 ! :

dynEuET ¥ (%), X)) CR? HynTafga AnddepeHnuadnanysyi GFand, yuuur anddepernaati

5’f of

. x, sin
dxl-{—-—- dxy = sinxg e *

Xy sin x;
dx, =
A2

df = Cdxy ;X008 Xy €

= &M S % (in podie) - 4y €08 Xp diy)
GYaanu.

[lyns TavKUAAAll JO3UMKM, f(X, X . .. . X,) OyEKuuauusr audg-
deperuamy (¥, x3, ..., x%) wykrara Gorsug Cynmmm Gunan Gupra 6y

YarapyBunIapHUHE OPTTHPManapu A x, =dx, Ax;=dx, ..., Ax,=
=dx, fapra xam GOFJHKIHp.
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PDyHKuHIHAHT THdpepeHHatd cOAla NeOMEeTPHK MAbHOTA 3ra, ;Kyﬁﬂ-
Ja yﬂu KeJTHpaMH3,
= f(x) = [y, Xps « - -, %) DyH KUK Ouuy M TVRAAMEA (M C:R”‘);ﬁepﬂ.ﬁ-

raH 6?.;1146, X ={x, 2, ..., %) wyxrama (x° €M) aaddepeHtHanIaHys-
up 6yncun. Hemak, Oy QyHKumARMHT x° HYKTajard OPTTHPMAacH '
Afx®) =J(+Ax, 23+ Axy, 0o, 20 4Ax)—F(3, #2, ..., x0)
yuyH
A () =F, &) ey — )+, 60—+ o+ F, O, —
— x5+ ()
Oynazy,

®apas guaafuk ¢ = f (v} dysxuusnanr rpagurk R+ gasomark yi-
6y '

(Sy={(x0 %5 oo s X3 B (%0 X2 ... 5 XR) ER™, YER}
cupmau uGopar 6yncun. [eoverpusjan mannyMxu, 6y chprauar (x9, xJ,

x0.. ¥ wygracmnam (g, = (&, x3, ..., x2))§TyBun xampa Oy YKH-
ra rlapa.:meﬂ Gimaran TeKHC.FIHK.IIapHHHi‘ y‘MyMHﬁ TeHTJIaMacH

Y —yy=A,(X,— )+ 4,(X, — A X, — )
6ynagy, 6vuma X, X, ..., Xg, Y—Texucnumam y3rapyBuH HyKTa-

HUHT KOOpAUHATAJAPH.
Xycycan, ywudy
Y —yp =T, (O — 2D+ 00—+ .. +f 6O, —x7)
(13.21)
TekuCTHR 3¢a (S) cuprra (19, x3,...,x%, y) HyKracuia YTRasmira

ypHHMa TEKHC.HHK ne6 aTanafu.
Arap x, —x\=dx, x,— xJ=dx,, ..., x, ~—x) =dx_  pefinnca,

yana (13.21) ypunma Terucank
Y— y,= f;t(x") dx, + f;‘ «Ode, £ ...+ f;m(x") dx, = df (x)

KYPHHUIITA KeAafd.

Hamizkana Kyiinparira xemamug: y = HJ'
=f(ty %3 ..., Xp) DydKuHA apry-
MEHTIApH xl, Koy o v s ,xm JEPHRHT x] =
=, X,=x2, ..., X, =x% Kpiivar-

JiApMra Moc paeuliia oprrapManap Sepai-
UK. ¥ xonja (YHKURAHAHT MoOC OpT-
THPMACH

AF(x9) =f|(x‘f + Ax, xJ4+- Axg, Ce 0 o

X0, FAx)—F(, 1. . xY) =y — o yn X2
oy (eupr (8, 1 L., L g) (.2

pa (¥ -FAx, 8+Ax, ..., 4+ K LA VASY
+Adx, 4 14- upama
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HYKTANADUHHEHT OXUDPH, ¢ KOOPAMHATACH OJTra# OPTTHPMaHH GHIIHpajH.
DYHKIMAHHHD 1Y HYKTaZard nudxpepentivand sca

df () =Y —y,
ypomma tekneauk (<, &% ..., 20, gy ma(x) FAx, S 4A, ...,
x% -+ Ax,, Y} nygraJapHRRHT OXUDFH, y KOOPAMHATACH OJral OPTTHPMAHK

GUAIUpand.

Xveyean, y = [ (xy x.) dyskuna ounyy M Tymrampa (M < R%) oepua-
ran 6946, (x, x3) €M Hygrana Aubdepennuanianysun 6yacu. By ¢yHk-
UHSHOHT rpadury 14- unsMana TacupsaHrad (S) cuptHn udonanackH. (S)
cuprra (9, 3, y,) HyKTacHIA (g, =f (8, x3)) VTRasunran ypumma TeKuc-
JIHK Yuisy

2, £ (3, =9
¥ —gp= Ly T,

Kypurmuga 6yanG, yHIaH )

Y Ty, =df (xf, x)
SKaHMUCH Kef6 unkalu. Jemak, y = f(x,, x,) dynxuusuuar (x9, xJ) nyg:
Tagary gubdepenuuanu Oy dynkuma rpapurara (x5, 13, F(x3, 13) Hykra-

cuia VTKA3uIraH ypuHMa TEKHMCAWK aNMAHKAaTaCHHMHT OPTTHPMACHIAH HGo-
patr 3KaH.

2. Mypaxkka6 GYHKUUSHHHT JAHpepeHUMANH  y=
=fl¥, X5 ..., xp) OYyHRINE M (M c R™) rinaamaa Gepunray  6y.aub,

X X3+ .. 5 Xy V3TapyBUHNAPHENT xap OHpH V3 HasOatnga f, 4, , ... , 1,
Yarapysywnapapsr T (T R*) rymiamaa GepunraH (pYHKIMACH  GYJCHH:
Sl 2 (TN PR P X '
xzztpz (fl’ ta, e e s tk), (13.1])
xmztpm(tb tg, '--rtk)- : )
byrna (fy, 22 ..., ) €T OYsranfa yHra Moc (%), X ..., XJEM
6yaus, ymgy
Y=F@ultn o o oo s B Raltn b oo B o @G fa e )
Myparka® QVHKUuA TY3HNTAH SYacHH.
®@apas Kunaiyuk (13.11) dysxunsaapuunr xap Gupu (&, 2, ... , B)ET
HyKTaga nudpepenuuanianysyn 6yand, y = f(xy, ¥z ..., X,) OyHKUus
sca Mo (xf, 20, ..., ¥ )EM HyxTala nudgepeHnNaNiaHyBud  GYICHH.
Y xoana 13.5- reopemara Kyp2 Mypakkal ynkuus (£, 0, ... , {9);HyK-

Tafa gudxpepeHnuanaanysau Oynazn. YHAA Mypakka® (YHKIMAHHAHT LY
HyKTagary AudipepeHIHajH

N Of s of
df b afl dtl + 6{2 @ + v +a[k dl‘k
Gynamy.
. 9F o of . -
Ay -, — ., , —— xycycrit Xxocmnagapad, ywy GoSHHHr
o By oty
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4-§ za xenrupuiran (13.19) Qopmynanapran  ¢ofigananué xucoGmafiMs:

B Y 9 9 0w O dp
o, 0%y O + dx, 0ty e +&xm Ay’
Of 0 0 o 0n O Om
o, Oxp Oy Omy Ol Bxp  Ofy
OF o on o dn o, Oxn
PO T dx, oy ey By
Hartnxana
{ 8f ox; df  Oxy of  ax
df =120 0 —_— s P ———-——@d
f \ax1 atl + a.\'g afl + 64\7”3 6i1) tl-}-—
aF dx, 9f  oOx, OF  oxy
L Ch gy 9 9 %m ) o4
+( oxy O, | ox, ol + e 052) bt __
o At |, Of  Ox, af B '
R e I L. I
+(6x1 aszr dxs Bty + +6xm ark) e
af 6151 3x1 a.r
= =Lt d A
o (Ghdty 2ty + S diy)+
6 a £
o (axg df, + 2 ax_ dt2+ +~‘?x—dfk)+
axg dtl
4+ C e .
of {&xmd c?r,.,, dx,, ;
i £ dt . dt
Ty o g e TGS :)
6y1azu.
Arap

94 g, + 2 gt
at, N ot o EA

ax'g axz
et P dly

6xm 0%,
df L)) —
a, ‘+ a:a 2t T ot

SKAHJMTHEN 3BTHOOpra oncaK, Y X0nja Myparka$ ¢yHkuua Auddpepenuua-

JH YYVH
| df=ﬂdxl+-aidxz+ . +
ax2

VMmN KeHb uuKATM,

Mypakkat yHKIHA Judpepenunanunn Hpoanosiu (13.22) dopmyaa-
Hu aBsajit Kapa® yrtaaran (13.20) bopmyna Grnad co.num'mpnﬁ dbynxInA
MYPaKKab GysraH xoapa xaM Gydxkuua Juhdeperupand QyHKIUR Xycycuit

g2 :
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XOCHAAJAPH o (x x;;‘ REL) (i=1, 2, ...,m) 6uran (6y xosama x,,
{

Xos .+ . » X, APTYMEHTJAPHHHT Xap Owpn £, 1. . .. , f; ysrapyBunsaap-

HUHE HYHKIUACH) MOC aprymenT Audxpeperudasnapy dx, i =1, 2, ... ,m)

kimafiTMacuzal WOOPAT SKaHHHA KypaMus. :

HlyHnai xuaud, KapasdaérraH QyHKUHANAp Mypakka® :

Floultn fo oo o0 82), @olte fo o o o 5 Ep) - e {0 (PP I 1Y)
(x, =0t 1, ..., &) (i=1,2 ..., m) xjpumnwpa OGyaraHpa
xam, 6y pyuxunsiiapuuHr augdgepernuamapy 6up xua (13. 22) dopwmara
sra Gvnann (apHn duddepenuyan dopmacu caknadanu}. Ofatna 0y xocca-
Hu Authbepenupan (PopMACHHHMHT (IWAKNUHHAT} “H8apuaHmatat JeHAnanu.

Hemak, xin Varapysuman ¢yHKUHARapIa XaM, Gup srapypuuan ¢yHK-
LuAapaaTuIer, JHhGEpeHIUHA WAKAMAHHT HHBAPHARTIHIH XOCCACH YPHUIH
SKaH.

I0yun anoxuia Tabkupiam JjosaMky, (13. 22) nbonana dxy, dxe. . . .,
dXy 8D Xy, Xg, « « « » Xy JADHEHT MXTHEDUH OPTTHPMANAPU A Xy, Axy, . . .,
Ax, map 6yamaciad, yaap £, &, ..., Iy ¥3rapyRUMJGPHHHT (DYHKUHUA-
Japy {yJann.

3. Pyuruna AudpdepeHLUaTUHA XHcoOAaMHEKAT coala
Kouganapu. u=f{x) sa v=g(x) pyvaruuanap ounyx M(Mc R™ tin-
Jnamia Gepuarad 63/n0, x° €M avgraga ynap AubdepeHuHaINAHYBYH HY-

CHH. ¥ xosifa # + 0, u-v, ~:— (v 0) pynrumanap xam wy x° Hyxraga

. Mudpepennpannanysan 6YnanM Ba yiapHuHT AvddepeHuHannapt YIyH Ky-
Hujaru

i) ditt £ v) =du = dv,

2) du-v)y=u-do+v-du,

3) d(%):ﬂ%“‘& (0= 0)

dopmynanap ypuHaH Gynagm,
by smynocadarhapiau 6Hpmmﬂr Macajad, 2) HMHr HCHOTHHH KeaTHpPHIN
Grnax gerapaiaHaMHs.

u = f(x) Ba v = g(x} dynxuusanap x¥nafirmacunn F yuKuus Ae6 Ka-
paitnuk: F =u.v. Hatwxaga F QyHRUHA @ Ba © Jap OPKaId Xy, Xp, . . . ,
Xy Y3rapyBUBAAPHAHE (€= (X, X3 ... , X)) MypakkaG QyHxuusacu &y-
Jaid. Myparkad OQYHRUHAHHHD AndgepsuiuadHHH  TOnHW  opMyaacu
(13.22) ra xiypa..
dF‘::._af_ .du_}__ai.dg
. du G
oynand,

Arap

3
"
\.

oF dF
—_— o= — =
du
IKAHIMIUHH a‘b’mﬁopra oJcaK, yHla
dF =v-du+4-u-dv
6ym1mnm1 ronamus. femak,
d (u U) = vdu 4 udo.
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4. Taxpuo6uit popmynanap, Maprymkn, OYHKIHA MaTeMaTHK
aHasii3 Kypcula Vpraemaajurad acocuit ofpekr. Kynruha macaganap sca
GyHKuHANApHE XucoOnam (Gepunrad HyKTaga KUAMATHHH Tomal) OHJaH
Gorang, Kapajaérran (yHKUHMA Mypakka® kypmuuuumiza GYnca, papinaHki,
YHUHT KHAMATHHE aHUK Xucaljanl KuPMH, Oabsija 3ca MaBxyn ycyJanap
€pAamMpia XHCOONAHMAH KOJHIIA MYMKHH®.

Uexcus conjard onepaunasapian Gaxkapuir Ounan xan Oynagurad Maca-
- NafapHy, EKYMAagaH Sab3n QYHKUMAJAPHHHT KHAMATAapuHH xpcobgaam Ou-
Jdan G60F/HK MacanasapHd euHiufa KapanaérraH YHRUMS YHAAH COJBAPOK,
Xucobdalll YIyH ocoHpok, OViaradH ¢yHxOHA GuiaH agMaiiTapunagy. Bye-
Aad  anmawTaphiioap ©nnan Takprbuit  opMysanapHH XOoCHAN  KuAHIIZA
(OVEKUMARKHE Audxbepenliiasid TYIIYHYACH MYXHM pojib iiHafiu.

f(x) dyuruua ounk M (M < R™) t{nnamaa Gepuaran 6jum6, x*EM
HyKTaja ayddepernuannanysun 6yacHH. Y xoala Tabpudra xypa

af {20 ¢
Af:Af_(xﬂ)zi;:lel+ -——‘%i—glez-{- . +—a’g-f:—}Axm+
= m

+o@) =df(x} o)
6yam6, yupan (df = 0)

lim AF _ lim _4te® _
p->0 df  p=0 df

GVmum kesn® yukanw, byHian sca gyfiugard
AFE = df(®) o (13.23)
TaKpuGHit popmyna renud unkany, By (13.23) hopmyna x0=(x3, x2, . . ., &¥

"
Hykraga audpepeHumnasnanysun f(x) QUHKLUHAHBAT my Hygrajara A f{x%)
OpTTHPMAcHHE, VHHHT x° HyKTajarn df(x%) AuddpepeHiwamu Sunan Taxpu-
0aH anMalTHPHIU MYMKHHAMTHMHH Kypcataad. By afMalITHPHIIHUHT MO-
XUATH IYHAGKH, (YHKUHSHUHT Af OPTTUPMACH X3, Xs, .. ., X, (¥ =
= (X, Xar . .+ ,gxm)) ﬁ'srapyaqndjfip Axy, Ax,, I Ax, oprrapmanapu-
HUHF, YMyMaH afiTraia, Mypakkad QYRKIMsCH OYAraH Xonaa QyHKIHAHUHT
df nudipepenuran sca Axy, Ax,, .. .. Ax, NapHHRC YUBNKJH GYHKUMSCH
Symmunaanup.
(13.23) dopmynanu yuby
FOO+ A, 3+ Ax, ., 20+ Ax ) f(d, x5, ..., x0) 4
B (£, %0, . .., 2) e K, ... 40
‘ P Axy - : S Ax,+ ...+
dx; , dxg
f (8, 22, . .10

Ay (13.24)

! m
0%,

,._]_.

Ky PHRHILIA XaM é3Hi0 MYMKHH,

* Tyrpn, QyHKUBATAPHEHT KUAMATHAH XHCOGIALIAA SMeKTpOH XHCOGIAl MaUimuaIa-
puga Kenr Qodfananmnaiu. [lyGxacus, x03HDru 3amoH  3AekTpOR XHCOGREEl MAalMHa-
hapH KECKa BAKT HUHAZ KYAR KYN onepauMixaapry OaxepH6, KifipArad MacanalapHH
wppekTHB xan KHANG Gepand.
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Arap Ay, =x, —x%, Ax,=x,— %3, ..., Ax, =x, —x} okanuEmM
prHbOpra oncak, yHza wxopudard (13.24) dopmyaa kyfiugaruga Gysazu:

of (0, x93, .. ., 1)
flxp Xy oo 0x,) = fa,25, .., x0) -+ ’ ;x (e, —xD +
of (xo, 2., ..xg,) af ol x93, ..., x,?,)
+ : 2@ (6= 2]+ . . "a (x,, — x°).
x2 xm

Xyecycan, (x3,x9, .. ., x0)=(00, ... ,0)€M 6ynranma

Fty X o o0 %) 2 OO, ..., ) L& ‘j.j;' o O

1
30,0, ...,0) o .+ 3 (0,0, ..., 0 o
9x, Oxm

x4

-+

Gynay.
5. Bup muucnw dyHRuUHANAP. f(xXy, Xy . . ., X)) GYPRUHA OURK
MM < R™ tinnamga Gepunran. M T1ynaamaa  (x,, Xy, .. ., Xp) HYKTa
Gunal ywoy (fxy, txg . . ., LX) HYKT2 (— oo << c0) xam wy M Tin-
Jamra TerHnuH OYcHH.
13.5-taspud. Arap f{ry, Xs - . ., Xp) OYHREHA YUYH

X X9 oo o ) =0"F (21, %3, . ..\ Xp) {13.25)
{(xy a5 + o, xm) eEM, pe R)
GYaca, [lxp, Xg - o . Xp) p-Oapascarn 6up acuticau yrkyus jeb atanaym,
Muconnap. 1. f(xy, %)= x4 %3 GYRKUNS WKKMHUH ZSpaxard 6D  KHMCH

dyaxnua 6¥nans, 9yBEH
F g #xgd =" 2 J2 - (t xp)% = 12 (xf + xg) =12 f(x], x9).

X
2. ¥y, xo) = arctg %2 4 " dynxuamne xapaiiux.
} Xy
Bynza
tx, Jf}_
flx, te) =arctg P22 p o 1™ =aretg ™ o 2= f(xy, 2)
fx; X

63’manny JlgMax, oepuarad PyRKLUES HOAHHYM RApasand GHpP KHHCAH PYHKIMST 2xraM,
3. Yuisy .

fty,x)=e sin 1%
ynrung yuyx (13.25) wapr Gamapumalizu. Hemar, 6y Gup xuHCAR GYHKUMS 5Mac.

Dapas kuAafinuk p-Zapakanu GHp MHHCIM f(Xy, X . . ., X)) GYHKUHA
M timnampa juddepedunannanybyy GYscHH. YHAa

flxyixy, oo ) =80 f{x18xp, . . ., Xp)
85

www.ziyouz.com kutubxonasi



TeHIVIMKHUHT Xap HERH TOMOWWHHW ¢ G¥yiinua auddepeHuuannad Kyhugarnng
TOIaGMH3:

A (g, fxay o - oy EXp) Xy Bf (xy, txq, . . ., fxp5)
3 (txy) a(fx5)

Ofixy, tay, - - o ¢
f‘( xl ax(gtxm) xm) p tp ]f(.rl, 4\,2, e xm).

Xycyean, { =1 6yaranna

-+

Af(xy, %o, -« oy Xm) (21, sy - . o, Xm)
X X, ..
o 11 o 2 - +
+ OF (X1, Xar -+ <, Xpm)
0%y

=pfxnXa, .« Xp) (13.26)

Gyaam. By (13.26) dopmyna Jdaep opmyrace Ael arananm.
Afraliivg, f(x,, X2, . . ., Xm) QYHKUYA HONWHYA BApaxkasH OUp KHHCJH
$yukua 6ynacun. Tawvpudra Kypa

Flctxg, . txn) =18 F 0 Xoy o X)) =F(xn 250« o X))

Gynanu. Arap Gy TeHrWKMa ¢ = (x> 0) me6 oncak, yuaa

X

Pl ox) =112 5, )

X

Gymub, HaTWKajda m Ta Ysrapysuura 601-‘.:1141«; 65’1311"31{ 0 Xar o o oy Xp)

Gypruns m—1 18 Y. Yy o o o Yy (yl-——, Yo= = o Uy =

1

—»—‘) yarapysudra GOFJIMK Gyaran (pyuxunﬁra afinanaln:
o1

f(xl, xg, .oy )Cm) = F (y]_,yzy PR ] ym_i)-

Sunu f(xy, X5, . .., Xy) QYHKUHS p-mapamanu GHP KHHCAR dynruHA
6vacuH. Y xoaga

flley, t520 o0 oy !xm) =0 (X, Xg, - - ox Xp)

O¥nand. By TeHriwkia xam f —_\— (x; == 0) zecak, yHIaw
1 1 % Xy xm) (x2 Xy x,,';)
=Ty e Xy = ...,—==F~~,...,—
xﬁ’f( 1r +2 m) f( 1 £ xl,xl 1

Gyanumy Keans yugkamu.
Hemax, p- papamann Oup KHHCAH QYHKUMA ymﬁv

PO Xon o oo Xy =20 F 252 ,@J
"Xy xl_ X1

KypunHymra 3ra Gyaap sKau.
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6-§. Kfu ysrapysuuan diyHKUMAHRHT OKOpH TaptHlaH xocuna Ba Xad-
thepernpamapi

I, PYHKUHAHUAT WKoepPpy TaprTulau xycycnu XocHJa-
AApH. X1 % -+ . 4 X)) PYHRKUHS ounk M (M < R™) tynnampa Gepun-
ran 6ynn6, yapHr xap O6up {xy, x,, . . ., X,) HYKTacHia f fx8 el .
xXycycult xocnnanapra sra 6yncmi. Papmanku, 6y xycychit :gocy.na.uap V3

HaB0ATHAA X5, Xas « - .y X, YETAPYBUMNApra GOFARE, OyaH0, YIAPHHHI (yHK-
uaamapn  6vnamd.  Jemak, OepuaraH QyHKUHR XYCYCHAl  xocHianapH

Fepfep o f;m JMAPHHHT XaM XYCYCHH XOCHJaJaphHH Kapaii MYMKBH.
13.6-Tranpud. flry xs ..., x,) GVHRIMA XYCYCRit XoCHJanapH
Fepfon o fxm napuuHr x (k= 1,2, . . ., m) yarapypun Gifinea Xycycuir

XOocHAaNapn Oepuniral GVHKUMSHHEHD UKKHR4L mapmubat  xycycuwd  xoctt-
aaaapi peb atagaid Ba

fxlxk,f;z T f:m“‘k (k = 1’2’ SR m)
&gy .
9 f 0% i bee1. 9
3 e ey T =Ll 4 .
ax’ axk ax2 3.% 6xm (S‘xk ( )
Kabn Genrpnanagu. Mewmax,
Cid B :a(af)
oxy axk T fmxg Bxk 0%y !
f w3 ( af )
%y Oxy *z Xg % dxy J
at f " a ( ) f; 1,2
= = = ey )L
0%y Oxp f"m *k X, \ Oxpy ( )
By HRKHEYW TapTHOAM XYCYCHH XOCHJAMAPHH YMYMHH XOJIHd
orf 2 . R
L = (i=1,2,...,m k=1,2,...,m
6x£ 6‘x;, fxi "k( }
KypHHHUpa ésum MyMkuH, Gymia k=={ Gyaranza
#r
Oxp Oxy *p ¥y
16 ésum Ypuura
. a2 " O
=7
0%y,

2e6 ésuaani.
Arap I0KOpHAATH HKKMHYH TApTHOMM XYCYCAH XOCHIAJAp TYpaH yara-
pysunaap Oyiinua odunrad 6jnca, yuaa Oy

o
— i E
Pl VT )

2-TapTH6aM XYCYCHIl XOCHIANAp apasaut xocusdrap Jeb atanand.
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Xynau wywra yxmam, flxp,xs, ..., X,) OYAKUHSHHHC YuiHgH, TYp-
THRYM Ba XOKa30 TapTHOJATH XYCYCHH xocunanapu TabpudazHazd. YMyMa,
Fxxa, . . 00 X)) dysRIHA (7 — 1)- TApTUOIH  XyCyCHil XOCHJACHHHHT XY~
CYCHH XOCHJACH OepHiTaH (OVHKLUHAHHHI 71- TADTHOAH XYCYCHA XOCHJACH
Ae6 aTajaiu,

[Uysn xaM afiTHIN KePaKRKH, f{Xy, Xa . « ., X,,) DYBKUUARRHD XipXpso ooy
x, Yarapysuuaap Gyiinua TypaH TapTHSIA OJIHHraH Xycveuil J-;ocmanapﬂ
Oepnrad GYHKUHMSHUED TYPIH apalail XOCHJIafiapHHu 103ara KenTHpajd,

Muconaap. 1. ¥Ymdy

Xy .
F(xy, %) = arctg x_:; (xs 5= 0}

dynxuaayuHr 2- TAPTAGAN XycycHll XOCHAANAPHAH TCIIAMHS,

_aj_ - X of i xn
9xy SRR T
id B ( F N @ ( ) 2
a8 axp \ ox )H ox, xl+xf, (xl-i-qu '
#2f 3 (6{ 2 ( )_ H— 5
dxy Oxy Gxy \ dx, ) T = + xg (3 4+ .1c9)2
of 2 ( 3f 3 ( 5 )= x2—x2
9% 0%y Ix; \ Gxg ) Ty xy 43 (2 A
of 0 L'Gf 8 ( x )_ LA
axi  ox2 \ 9x, )‘ ox, o+ (x}+x3)
2. Yugy
H xf—xg -
_ S+ a3#0 6jaca,
f oy ) = G e arap xj- %3
0, arap q+x=0 Gynca

@yﬂxuﬂﬂmmr apasall XOCHAATAPHHNH TONAMHA.
Abralinng (%, xp) 5= (0, 0) Gjwcun, ¥ xonga

o (oE g e dod
O R
LJ o of A5 ( 84 4
on dx 0% ( 6x1)=_7?+x3 03+ 1) ) )
of [ of xf~x§(l 8% %] ) . |
sz 0.171 - 5.171 (dxs )“hx?+xg + (x?+x§)2
- §ynamd. -
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Bepuarad f (%), ¥o) dyngumsnuar (0, 0) nykragarn xycycufl xocHaanapusy Tab-
pubra Kjpa Tomamus:

(0, 0) lim FAx, 0)—}(0,0) -0
Dxy  Ax=0 Ax ?
of (0, 0) , f(0, Axy) —F(0,0)
—_— —  lim =0,
dxy A ks 0 A xy
2100 _ . 9%, M um — A e
axl axg Ax,—14 &XQ Axy—0 Axg '
' A (A x;. 0} of (0, 0)
92f(0,0) lim Ox, ¥ _ im Ax -
axgaxl A xp ~+0 Ax1 . Ax -9-'3 Ax 3

By ReaTHpRATH MHCOANAPAAH KYPAHANHKY, bYHKUMAHEHL — ;x B
1 3
2

'3}6"5"_ apasialll XocuJiaiiapy GUp- Gupura TeHr OVAHIIE XaM, TeHT GyaMacii~ -
2 Xy

TH %aM MYMKHH 3KaH.
13.6-teopema, fx,x,) ynxyus ouux M (M < R*) minaamda be-
peazar 6gaub, wy mynaamon f, [ xamda Frvey Feue, @POAGUL YOCUAQ-

rapea sea Ofacun, Aeap apa,aauz A;ocuﬁa,mp (x5, x3) E M nyxmada  Ys-
- Ayxeus Offaca, y xoada wy Hyxmada
Fow, O ) =T, (D, 2
Gijaadu,
Hcbor. (¥, x)) HyKTa KoOpAMHATAJNApHTA MOC PaBHULIA myn)laﬁ Ax >
>0, A Xy >0 oprTUpManap GepaltnkiH,

D={r, 2)ER: N, K<V +Ax, <<+ A} M
Gjacur. By TyFpu TYprOypuak yumapunu nboganosun (x), xJ), (x% -
+ Axy, x8), (29, #34-Axy), (%8 Ax,, x5+ Axy) HyRTANapAa GYRKUHAHHH I
KHIAMATAAPHHR TODHG, yaaphaH yiby
P =)+ Axy & Ax)— F (0 -+ Axy, 20— F (sl KHBx )+ F(, 10
wponanu Xocha KMaamus, By ndopamn Xyhaiare MKeH

P=1{f(d+Axy, 23 FAx)—FxP -+ Axy, D] —[F (D 2+ Ax)—
- f (xp xg)]!
= (08 4 Axy 23 F Axg) — (% 28+ Ax)l— [ (4 + Ay, 2 —
— F () x)
KYPHHHIIZA €310 MYMKHH,

Dunn Gepunrad f(xy, x,) GyHKOHA épiaMufia x; yarapyeuhra GOFJHK.
Byaran

@ (xy) = f(xi 2T+ Ax) — Flxn 2.
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%, §arapysuura GCoramy Gyaram
: B (o) = FOQ Ay 1) —F (2, x)
Pyuxuuasapun 1ysafisuk. Pasmankn, ¢ (x,), ¥ (xy) GyHFUHAIZD
@ () = f;l {2 Xg +Axy)— f;, (¥ -’63),
W (xy) = f;z (o 4 Axy, x)— f;g (x5, x3) .'
Xocusanapra sra 6VsmG, Jlarpasss TeopeMacHra acocas
¢ (1) = lex, (x5, %3+ 8, A xp) A xy,
Vx) =, (] + 81 Axy x)Ax, (13.27)
G¥nam, Gyafa 0< 0,0, <7 1.
HOxopnaa Kemupn.nran P udopaun cp(al) Ba P (x,) OyHKUMANAD OpKa-

41 yudy
P=q>(x‘,’+flx1)-—%(x?),
P=1p(+Ax)— )

KYpuHHmAa é3u6, cYHr Ana JlarpaHK TeopeMacHun Kymiad ﬁyﬁmlamﬂap-
HU TOMaMu3:

Pe=o/ (Q4+8Ax)Ax, P=Vy (2 +0,Ax) Az,

(0=<<8, 8, <C1). (13.28)
Hatwxaga (13.27) Ba (13.28) myunocaGarnapaan
= froe, @F f_B;Axl, 40, Ax) Ax A,
P = f“l(xﬁ' F 0, Ax, a04+-0, Ax)Ax Ax
HyuG, ynapiaad sca
oy 00+ 88y, 28+ 0,80) = f, (40,40, -+
- + 8, A x,) (13.29)
Oyamun geJadt duKanu. '
Ulaprra xypa fx s, B2 [, apanawm xocunanap (xf, x9) Bykrana ysny}a-
cua. Ulyaunr yuys (13 29) na A x,—0, A x,— 0 (Gyuza x§ - 6; A x, — x{,
20+ 0 A — 1l 7+ 6, A%, 2% 28+ 00A v, > £Y) smmuTra  Yreak,
f XX (x 2) = f ;,x, (x?’ xg)
Gynaqu. By sca TeopeMaHu ncorsaizu.
Arap f(x,, x,) dysxims owug M (M < R?) Tinramaa 0Kopd TapTHO-

JIH Y3MYKCH3 XycYcuH xocuhasnapra sra Giaca, 6y xocmiaanapra uncOaran
JOKOPHAATH TEOPeMaHH TaKpop KVJLIALI MYMKHH,

Macanan, f , fx, fm Japra TeopeMaHd TaTOug 3TU6 xgyﬂanamnapﬂn
TONAMMS;

f!t! —f . L
Kiky | T xaxgxy T T xexexy?
fl’f - f’! — fi#,
Xy XpXs XX 1 Xy XgXg¥y *
f(w) f(l\e') — fm«’) — f{l‘\’) f{]V‘) — f([V]
X1 X4XaXe XyXpX Xy X AzkaXy XaXyXpXs HoX Xy Keka¥i¥y'
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2. d)yHKuHHHHHr WKOopH TapTudau nuddepernuaia-
pH. Kyn yarapysyuian (yHKUHAHUHT 0KOPH TapTHOM audkbepeninand Ty«
INVHUACHHH KeJTRpHitigaH aBbas, GYHKUuMSHEHT n (n >> 1) Mapra guddepen-
IHAAHYBIAAUTH TYIWIYHYACH OHIaH TaHULIAMU3.

f(x) dyrRups ouuk M (M < R™) Tynﬂawla Geprsran  6VamG, ** €M
6Vacun., Mavnymed, f(x) QYHRUMAHUHT £° HYKTAJarH OPTTHPMacH LGy

Af®) =4, A 0, - AAx+ ...+ 4, A%, F+0(p)

KypuHdWAa ndofadganca, ¢ywkupa x° Hykraza  AuddepeHuHannanyBun
ne6 aranap 3am, Gymma Ay, Ag. ..., A, —¥srapmac cousap, p ==

=V{@Ax) +{AxP+ ... +(Ax,)° . By xomna xypran sgukkM, A, =
=01 h=19,...,m). '
a.l‘g

Apmaimg, f(x) dymknus M 1ynaamma [, f, ..., f;m XYCYCHE X0-

crianapra sra 6yncud. Arap Gy xycycuil xocunanap x° Hygraga RudwpepeH-
nyaamanyeuy 6yaca, f(x) Wy HykTajga HkKe Mapta OuddepeHIHaMIAHYBYU
(bYHEUHA 16 aTanajy.

Yuyuman, f(x) ¢pyuruus M tYmnamua Gapua n—1-taprabad  xycycuit
xocwnanapra sra Oysm6, 6y xycycufl xocmnanap x® € M uykraga nudepepe-
wwannanyeun 6yaca, f(x) ¢vekuua A° wykraga # Mapma Oughdepen-
YUANRARYBULL dyukyua ned aranaiu,

13.7-reopema. Aeap owux M mijnsamda f(x) dyncuyusnune bapua
n-mapmubau xycyculi xocurarapu masocyd ea x* € M nyxmada ysayxcus
6aca, f(x) pyuryua ¥ nyxmada n mapma Ougpepenusiairanyeus Gij-
Aaou.,

By rteopema ¢ymruus AuddepeHiHaNIanyBu OVIAWHHEET €Tapay  tmap-
THHY HpoJAROBUM 13.3- TeOpeMaHHHT HCGOTAAHTAHNRIH KaOn HcHoTaaHamy,

dapaz Kunalinwk, f{x)=f(xy, Xp ..., X,) OyHRUHA oung M (M = R™)
Tymmamna Gepaaran 6Yimb, ¥ X = (%y, Xy ..., X, ) EM ByxTaza Andde-
peHIpanAaHyBUH 6Yachd. Y Xonga 6y @ym{umnyﬂr X BYKTagaru Juge-
peHLHAaH

df—ﬁdm L 4 +6f

Xy 1 (13.20)
6ynazy, 6ynna dx,, dx,. . dx .nap Xps Xgsn oo s Xy yarapysqmapﬂnnr nx-
THEPHI 0mepma.napmmp

Sumy f(x) ¢yakuust x € M HyKTaja nKKu Mapra ,nuq)qaepeauuamanys-
4YH GYNCHH,

13.7-taspud. f{x) Gysruusunkr ¥ Hyxragars audodepenuuant df (x)
HUHT Juddpepenunany Gepuaran f(x) (YHKOHAHUHT UKKUHYY mapmuﬁ.m
Quppepenyuaru 1e6 atanamu Ba Y d°f xabu Genrmnananu:

& f =ddf).

FOxgopunaru (13.20) mynocabatiy sb1UG0pra oG, ugdepeHuUanam Kou-
JanapugaH ¢oiijanannd KYRHIATHHH TODAMKS:

Ef=ddp= d( & -~ dr g di,) =
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=dx,d(_-§l—)+dx2d(gz) . bdxd (af’f)_

X1
3f a2f 04
— _”_‘d 5 - PR d d
(ax‘f ch Ay g dxs+ + 6xlaxm xm) ft
—]—( ag’f + fdx—f—...w— dx \dx
Bxy0%, o z dxgaxm " 2T
3% 3 ki _
+(6xm0x| dot — o dig ... g dx ) A= (13.30)
=% 4 9 af o
6x2 + y At +dx2 dt
, f a*f .
4 26x16 " dy, dxy, -+ 2 c?x,axa dedxs+ ...+ 2 rorr dxydx,, +
8% af
-+ 2:3;—0_‘ dxgdx3+ ga dxgdxg .+ 2 dxgdx —f—
o2f
+2 PR, dx, _dx,.
FOos Xgs + « v %) OYHRUUAHEET (%, X5 ..., X,) HYKTANALH YuHHuM,

TYPTHHYH Ba XOKa3o TapraGad JubhepeHInainaps XaM Xy/IM 10K OPHAATH-
JeK TawbpubaaHani.

Yuyman, f(x) YHKUNAHUHT x HYKTAZard (1 — [)-Tapruban Aubdepen-
nuani d*~! f(x) mEAr Aapdepenupany Gepuaral f(x) GYREIMSHMHT Wy
HyKTafary n-Tapthosan ampdepenunanu neG aranazn Ba d"f Kabu Oearu-
Jiapagn. Jlemak,

dif=dd—"f).

Bus 1oxopuaa f(x) dyuruusHaar urkAHUM TapTHOAR AndbepeHuHANM
YBRHHT Xycycuit Xocrnanapa opkaad (13.30) myHocaGar GuitaH  HdoZasau-
WHHH KVPOMK.

f (%) dysxunsmunr kefivary Taprubau AuddepesuvaniapuHuhr - QyHK-
1A Xycycuil xocunanapl opkamu HugofacH GopraH capH MyparkaGawa
Hopagy. Iy cababan roxopu Taprubnn AudxpepeHuuaIapHt, CHMBOJHK pa-
BRInfla, CoAmapoK ¢opMaja Hporanan: MyxHM.

f (x) dynxuus nmbcbepeﬂuuaﬂai

df ==L di + Ty 4 +‘”

HH CHMBOJIMK paBHIIAA (f HY :popman paBUIZA KaBC Tauugapucnra YUK APHE)
KyitHaruua

a d J
d =(—-—dx —dxy ... ——dx)
f axl 1 + ax2 2 + + axm g3 f
-€3aMu3. YHNA PYHRUMABWHT HKKHHYH TaprHOAd AuddepeHunaaimg

42 = (T dx, +...+a:;dxm)2f (13.31)
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2e6 xapaumr MyMkHH. DYHZA Kapc MYHAard HOFMHAM KBajaparra KyTapuaus,
cyHr f ra «kimadirupunamiy. Keftun Japaka KypcaTRaynapH xycycHit xocu-
JNanap Taptaod med xucolGaHamd.

Iy Tap3ra KupHTHITAH CHMBOIHK HpoAasaw f(x) clJyHKuaﬂHHHr - Tap-

Taban nEbhepeHIHANIHR
d*f (axl dx 6x2 dxg -+ ...+ axm dxm, f
KaGu Eésull MMKOHHHY Gepany.

3. Mypakkat PYHKUUAHUHT WKopu TrapTHBan Oudde-
peuunan.ﬂapn Yy HYHKT}Iaf(xl, Xas o v s Xg) (57 =@y ({s Bon « . . (L),
K= Qalfnty . s Ep ) oy X = P ), £y - . ., £ )} MYPaKKAO QYHKUHAHHHE
HOKOPH mpmﬁnn qupnpeﬂuuan NAPUHH TomaMus.,

Mawaymin, (13.11) dyuxnusrunr xap 6upu (&9, 8, . .., 1)) €T Hygra-
Ja guddepermdantagy suubyans, f (X, Xy, . . . , X} OYHKUHA 3¢a Moc (x),
x5 ..., x%) €M nykrama jubdepenunannanysun 6yaca, y xoama 13.5-
TeopeMara kKypa MypakkaG ¢yaxums (13, &5, ..., %) wykrama nmbdepen-
unasnanyeuy 6¥nanr Ba auddpepeHUpan WaKMHHHHT HHBADHAHTHK XOCca-
CHra acocaH MypakRKa® QYHKUMAHHHT IuddepeHunand

of af of

df-—ald + dxy + . +axm _

dapas kuaafimag, (13.11) (pym{unﬂnapnunr xap Onpu (%, 13, . .., (DET

HYKTaja MKKd Mapra AuddepenuxannanyBun, f(xy, Xg, ... , Xp) DYHKHHS

aca moc (x}, x3, ..., x%)€M Hyxraza MKKM Mapra Au(xpepeHIUasIaHyByH

6yncnt. Y xonmia Mypakka® QvHemMa xam (%, 4, ..., ¢}) HyKrama HKKMH

mMapra nudpepenumanmanyesn 6yaaan. Jupdepenupannanr xounanapuian
¢dofiianaund KyAHIarHKH TONAMH3!

£f = d(df)=d (-éf—dxl—l— LiNp . +££:dxm)=
( )dx-l— d(dxl)—f-d( 2) dx2+id(dx2)+
+ . +d(‘f’f’)dx +id(dv)

HE*

=d(§f; 1+d( f)d.x2+ +d(a~)dxm+' - (13.32)
—I—ﬂ- d2x1+——d2x2_|_.,, aif— X ==
m
—_—(—‘3_}—:da:l-{—-—d,\c2 +—~dxm) f+
of

+ ax;
My #yn Oanan Gepwirag  Mypakkad cpyHKuHﬂHHHr gefiuaru  raprubpara
AuphepeHUHAMIApH TOMHIATH.
(13.31), (13.32) dopmynasmapuy cOMUMTHPUO, HKKHHYA TapTHOIH Iud-
depeHtManapia aH(GPPeHUHAN WAKIMHART HESAPUAHTANTH XOCCacH §PHH-
JH SMacHUTHHE KyPaMH3.

ax, + %i— d*xy + . + dzxm
2
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13.3-3cnarma. Arap (13.11) dysximsaapauar xap 6upa fy 4y, . . .,
t, Y3rapyBUMIapRHHT YUKW QYHRLUSACH

Xy =l + oty .ol + By
Xo == Olgyl) -+ Qaaly 4 . o .+ Gaply - Bo " {13.33)
X = Cpply + Cmely - .. - Ul B
6¥aca (o, B;(i=1,2,... % j=1,2,..., m)—- §3rapmac cornap), y xo/-

ma Oyazam f(xy, Xy - . -, X,) MYPaKKa® (pYHKLUHAHNAT I0KOPH TapTUOAH b
tepernuasiapy AHQOEPEHIHAN WAKIHHHHT HHBAPHAHTAATH XOCCACHTa S5ra
Gy namu.

Xarukatan xaMm, (13.33) ndomamarn ¢yrruusgapuy  Audxpepennyamia-
CcaK, yHAa _
dey=aydlty Fapdl+ . oy dl, =0, Al o Al a, AL,
dxy = Qgydty + Ggutlly + . . - 09 dl, =g Ay +apAly + ...+ oy AL,
dx, ___amldt] +am2d£2+ vor a‘mkdtk =am1At1 + O:mzAf2 +...
T G AT,
- 6ymmb, dx,, dxs, ..., dx, napHMHT Xap 6upn i, %,, ..., !, Varapysuniapra
- GOPMHK 5Mac/IHFHHE KYPamus. PaBlmangy, GyHaaH d2x1 =d 2‘x,_,'=. .. =d2xm=0.
BunobapnH,
2 — — a2 e/ o -
# d(df) d(axl da Oxy dxz+.n+axm dxm)__-
= of o I
=dxyd (2] +avd (370) . +avnd (o) =

ad i a 2
=( dx1+a—x2dx2+...+mdxm)f

%,

GYnanu, - :
Hemar, nkxnnyn Taprufinn gupdepenunannap aaddepeHnyan IMaKARHRHT
HHBAPHANT/AHTH XOCCACHTA 3TA 3KaH.
Hlyura Yxutam, 6y xonga Mypakkal (YHEKUHAHMHT HKKHIAH KarTa
_raprubnaru uddepesnHananapyia AHGGEpEHIHA NIARIHHAAT HHBAPHAHTIH-
TH XOCCacH YpHHJH GYJMUIH KypcaTusagd.

7-§. ¥pra KuilmaT XakuAa Teopewa
F)=F(xp x5 . .y X)) [bysrura M (M c R™) rinnamna 6epuarad.
by tynnamna wynlalk a =(a,, da, ..., a,) Ba b =(b,, by . .., b,) HYKTA-
JIApHH ORARMMKKH, 0 HyKTanapHH GUPRALNTHPYBUYH {TYFPY UHMSHE KecMacy
A ={(xlv Xos v vuy xm)eRm: =0 -+ t(bl‘—' a])’ KXo ==y -+ ¢ (b2_ a&)’
vers g =g+ t0,—a,);, 05t 1}
my M tynsamra Termmuin Gymcna: Ao M.
13-teopema, Aeap f(x) pynryua A xecmanune a sa b Hygmasapu-
O0a yaryrcus 6ifaub, xecmanune Koazan OGapua u_yrgmampuaa Pynkyus
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duppeperyuansanyeun  Ogaca, y xorda A recmada tuyndai ¢ nyxma
{c =(Cp Cor . . . Cp)} monuaaduxu,

FO—fHa)=F ©b—a)+] ©b;—a)+... +f ©0.—ay)
Oiradi.
Hcbor1. f(x) dyakuusnn A tynnaMaa gapafiink, Yuza
F@ =0y %o X)) =, +H O, —a) e +t(By—ay, ...,
qm +f(bm_am)) (Oéfé 1)

Gyaub, f({l, Xgr ...y Xp) £ VarapyBuunnnr [0,1] cermentaa GepurraH (yHK-
wdscHra alnanazu;

FO)=fla+tby—a) ag+tbs—ay), ..., a,+t{,—a.).
By ¢vugpma (0,1) uutepsanna ywGy
Fry=F, (by—a)+F, by —a)+ ... +F, bn—an)

xocunara sra Gynand.

Jemar, F () dyuxmua [0,1] cermentaa yanykcus, (0,1) uxreppanza sca
F7(fy xocunara sra. Yuta Jlarpamwx Teopemacura (l-gucwm, 6-Gof, 6-§)
x¥pa (0,1) unrepsanga wyHZal {, HYKTa TOMUIAJURH,

FH—F{0y=F({y O<i<<]) © (13.34)
- 6Yaany. Pasuaok,
FOy=[{@), F()=7i®)
F') =F, @+ bi—a), @+ bby— a0, .., ap+ by (b —
a0 (b, —a) + [, (@ 4 Lo (b, — @), (g +ty(by—ag)s ..., G+
+lgbm— ) br—a)+. .. ... L. -+ (13.35)
+ f;m (ay+ L6, —ay), ag+ by (b,—a) ..., a, +
+ ty (b — 8n)) (O — ap).
a -+ b —a) =¢y
@+ (by— a) = ¢y,

Arap

&y + tﬂ (bm —ay) =,
ned Cearnpacak, YHIa ¢ =(Cy, Cq0 . - « . Cp) €A 6YanG, ogopunaruy (13.34)
Ba (13.30) TeHraukaapaad

O —F@=[, ©Ob—a) +f Qb:—a)+ ... + [, (bn—au)

gequt uukanu. Teopema ncbot 6yanm.
By teopema ypra rufiMat XaKxuZary teopema Ae6 aranaiu.
13.2-uaruxa. f(x) pyarunas HSoraaman M (M < R™) tynnamaa Ge-
pHaTaR GYJHG, YHHHT Xap OHp HyKTacuaa AudipepeHUHANMAHYBUH GYACHH.
Arap M rtymnamaudr xap Sup uykracuia f(x) dvexuusaaar Gapya xycycui
XOCHAANApH HOAra TeHr Gynca, dyakuud M TynnaMpa ¥srapmac Oyaanu,
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- Hlysn uc6ornafiymg. M riniamaa a =(a,, a,, .. ., a,) XaMla HXTHEPHI
X =(x, Xg ... X,;) HYKTANaDHH oNafauk. By HYKranapHu GupJaIUTHPYB-
ur KecMa Wy M tymiamra rermuauiGyacun. Y xonza my KecMa HYKTa-
napuja 13.8- reopemara kypa '

F@= )+, Q@ — %) 4 £, © (aa— 1) - o f, (O @ — %)

Gynanu. PyekiuaHuur Gapua Xycycuii XOocHaaNapu HOATA TEHT SKaHHNAH

f@=/@)
GYMMIM Kenut qHKA.

@ Ba X HYKTanapuu Gupnatapysud kecMa¥M tymiamra rermund Gya-
Maca, yHIa M Ttymuamuanuar GOFsaMJH SKaWAMTUJAH @ Ba X  HYKTa/JapHH
OUDJAUTAPYBYH BA LY TYMAAMIa TerHuttd GYAraH CHHMK 9HSHK TOTHJAmH,
By cunmk ynsuy KecManapura loxophaaru 13.8-tecpemanu kyanafi Gopu6.

f@) =i

GVIHIIHHE TORBAMHS,

8-§. Kyn VsrapysunaH dyHxuusnuur Teilrop dopmynacn

1-gueM, 6-606, 7-§ za Gup Varapysuusmm yskuusauar Tefiaop gop-
MyJacH, VHUHT TYpJH Qopmaia esumuiun xamaa Teiviop ¢opMynacuHHHD
TYPJH (HOPMAjary KOMIMK XaLaapH ypraswaran aad. Macanahw, F{f) dyuk-
UHA ¢ =1, HYKTaHUHT aTpoduna Gepuiran 6yimb, ymma F'(f), F'(1),...,
Foe+b () xocunanapra sra 6yarania

F@y=F)+F (t —1) + 5 F ()¢ — 1+ ... +
+— FO— 1"+ RO - (13.30)

6¥nagu, Gyrza KOJJHKE xan Rn () sca Ky#mparuya
g n=F"00 e — ey
a) Kown kypusummga R, () =—7q (¢ —int (1— 0",

o Fir+li(c)
¢) Jlarpaux xypusmmmna R (1) = T—H-JT} (E— t)nt, |
8) Ieano xypuaummma R_(f) = © (({ —7,)") ésmnazn (Gynna 0<<0<C 1,

c=1,+4 0 (—1))
flxs %30 o .. Xp) Gynxoaa oung M (M < R™) tynnamaa Geprirad,

By Tyrnamna o3 o2 ..., x) HyKTaHa oaub, yauur Ug (], oo,
29) © M arpodunn xapaiimuk. Papwangn, % (¥, x5, . .., xm)€ U, (],
x, ..., x0) Hykta fmmad (x§, X3, ..., a%) nyKramu OupAAlUTHPYRUH
TYFpH YM3UK, KECMacH
A={{x, %3 ..., x,,,)ER”‘:xlsx?—}—t(x;-—x?).
X=X 2D ey X=X (X, — 0oty

wy U, ((x?, 2%, ..., +%)) atpora Ternwii Gymanu.
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Adralinug, f(xy Xy .. -5 Xp) dyREwus Uy ((x.'f, X3 oo, A man41
MapTa AnddepeHiunannanysud OVAchH.
SHM f(% Xp ..., X,) Qynxumann A tynaampa xapaiinmk. Yupa

Floy X o ooy ) = FOTH£00] — 2%, 28 £ (x; — 1),
xron + t(x:n— J(?"))

6yml, f(xy, x ..., X,) & yarapysguauar [0,1] na Gepuaran ¢yHRuAS-
cura afinanu Kornamn:

FO=F0)+t(—x), 2§ +20— 59, ..., &+ 10, — %)

O i (13.37)
BY OYHKUMAHRHI XOCHAAJApHEY XHCOGARRANK:

F (@) = f(x X0 f(xg g)+,..+_;—f(x;ﬁ—xg,)=

a ..,
= (5_()61 _x‘l})+-—-(x2-—x‘2’)+- .. "I‘a—;;‘(xm"“x?n )f,

P = ey B4 T ey
| O i
+25 T PP TRy

OX 19Xy
—'*,,.)=(f—(x'—x°)+—a—(x"—x°)+. o+t w — 10 21
/ axl 1 1 axz 2 2 axm 1t m
YMyMaH k-TaprHO/M xochna ywby
Dy =2 — 0 L — x PPN IeY
FOQ = =D+ 2 b s, — Ay

(k=12 ..., n+1) - (13.38)
Kypunnumna 6ynand, (YHuUHr TUFPRANTR MATEMaTHK WHAYRLMS MeTOZM &p-
JaMuia HCGOTMAHARK.)

YOxopuzaru £/ (f), F7 (), ..., F () xocmnanapmusr nponanapura
KHpra® f(x;, Xy ..., X} QyBxunasanr 6apya xycycnit xocunanapy (x{ +
+ t (x; - x?)’ xg + t(xé— xg)’ e x?rz + t(x;n m» H}Ih,’ra,na XHCOﬁ'
JIAHTaH. ' )

(13.36) dopmynana 1, = O;za £ =1 pe6 onmnca, ymudy
CFU=FO A+ F O+ F O+ PO+ F)
'_ <0< ) (13.36)
;. xocun 6ynam, (By eppa konapk xan Jlarpanx KYpuHuIuMEa OJMHTaH.)

i (13. 37) Ba (13. 38) mynccabarnapian (ohganakul KyiRIATHAAPHU TO-
naMH3:

F©O =F@), %80 « v vy o)
F(l)mf(x;, .t;;., se ey J.':ﬂ), )
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(k) ='_‘7__ ' O oy 9 00\
FOO) =(3-05 =D+ -0 —D +. .+ 52, xm)) f
k=12, ...,n41).

Kefnnru 'reur.nuwlam [ (xy X9y o ooy Xp) QyHRUHsIHAHT Gapya XycCycHi

XOCH/IANIAPH (x2, x8, ..., x%) uyKraja xucoG.aHraH.
JHemak,’ (13. 36) popmysara Kypa

FE Xy oo ) =00 2% ..., &2 +(——(xl 2 -
0 ,. (7]
+-072<X2—x‘£)+---+a—x;(xm—x?n))f+
1/9 ,. o ,. 2 2
+_2T(—a:;(xl_x?)_l_éz(x2_xg)+"'+ax_m‘( m= z) f'

LY A S R __"_'_On
+ al (ax] (xl xl) ' ax2 (x2 xg) I-. M {— (xm X ) f+
1 ' v . By 1

Tot l)!(ax —A)+ 5 (x2 —H Tty (x x'")) !
6ymanu, 6ynna f(x, Xy . ... ,,) (bYHKUMAHKHT Japqa 6le/IH‘IPI, UKKHHYH
Ba X0Ka30 /1-Tapru6ad xycycuit xocuaamapu (x0, x9, ..., x%) nykrama,
wy ¢yukugsHuar  Gapua (1 - 1)-TaprubaM  xycycudl XoCHaadapH  3ca
(3+0(x —xD, 2] +0x—x), ..., 2% +0(x,—2%)) (0<<O<<Y)
HyKTaza )gucomaﬂrau.

By ¢opmyna kyn yarapysuusd f(xy, Xg ..., Xp) QyHRudsHudar Te#-

Jop cdopmyJgacu jeb ararajd.
Xycvcaﬂ HKKY Y3rapyBumiu (byﬂxummuﬂr Teftdop GopmynacH

KyAuaaruua 6yaafu:

31ix}, x5 of (11,
o 5= 1 )+ 2D (A (g
1 X

1 [ oz @, Xg) . a2 (3, «% ]
+§I_{ axf (xl—xtl’) +2 Ox; Ox, (xl_xg)(xz—xg)_*—

32f (x° 9"t (1 %
N f(xn»"g)—(x2~xg)2]+...+—L[—M—(X1—x?)"+

ox} " oy
" 0’ 0 " ’
Cr‘l f (x1, Xo) (o, — xO)n-—l (t, — x ) - __f (xl xz) (ty — xg)n +

ax'l"'léx, 0xy

L " D 40 (g — 20, A0 (s — 1)) o1 |
! ' (xl_.xl) R
(n+ D! o
50 10 (x5, — 2%, 2O+ 0 (x,— 22
4 fey 46 (x ’2: xp 1 0 (xp —xp) (6, — 2"+ .
oxy™
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¢-§. Kym Jarapysunma ¢yHKUMSAHHHT 3KCTpEMYM XuiMatiapH.
3KCTPEMYMHHHr 3apypHii L1apTH

. DYHKHUHSAHUHT MaKCHMYM Ba MHHHMYM KHiiMaTJaapH.
K¥n i'arapymmnn (DYHKUHSIHHHT 3KCTPEMYM KuHMaTnapH tabpudaapH XyAIH
Onp VsrapyBuns (hYHKUMSHHKH CHHFapH KHDHTHAAJH. Fx)=F(xy X9 . - -
Xn) byHRUMS f»Hpop oak M (M < R™) tynnampa Gepnaran 6ysm6, x° =

(% x5 ..., 20)EM 6¥acun.
13.8-Tabpud. Arap x° nykranunr wyngait Uy (x°) = {x = (x;, %3,.. .,

X)) ER™: p(x, x%) = ]/ ey — 2P 4. (o — XnpE< 8l M arpopu
MaBXya Gyacakd, % x €Uy (x%) yuyH

FR<ICE) ()= F)

6ysca, f(x) (pyﬂxmm x° uvKTana Makcumymea (Murumymea) sea AewH-
aaiH, f(x% guivar aca f(x) PYHKLHSHHHT MAKCUMYM (munumym) xutima-
mu EKM maxcumymu (Murumymu) jeHHNaIN,

13.9-Tabpud.Arap x° uygranuur wyngaii Uy (x°) atpodn maBxyn
Gyacarh, v x €Uy (0N} yayn f()<<[() (f(x) >[(x) 6Yaca, f(x)
(GhyHRIMS x° HYRTa%a Xamowl MaKcumymea (Kamouil muHuMymza) 31a
Joitnagu. f(x% xuifivat aca f(x) (GYHKUMSHMMC Kamoull maxcumym (mu-
HuMym) Kudmamu €xu Kamoull maxcumymu (Kamoull mMuHumymu) Jehn-
JAJH.

IOkopunaru Tavpudiapaaru x°® HyKra f(x) hyHRUMSITa MakCHMyM (Mu-
nimym) (13. 8- tappudaa), Karvuit MakcumMyMm (kateuit MuHHMYM) (13.9-
Tanpuia) Kufivar Oepajura HykTa Je6 arasajiu.

¢ YHKUHSHUHT MaKCHMyM (MHHHMYM) KufiMaTi Ky#ujarnua GesrHiaaHaiu:

fO)=max {f(x)}, (F&) =min {f(x)}.
xcUs %) xEUg (=9

DYHKIUSAHHHT MaKCHMYM Ba MHHHUMYMH YMYMHIl HOM GujaH YHUHI 9KC-
mpemymu pe6 atajaiu.

Mucoa, Yuw6y
f(x x2)=1/-l—xf—x22 (7 +<

dynkunsnn kapafiamk. By dynkuna (0, 0) HyKtaga Katpuii MakCHMymra spuiiafd. Xa-
wixaran xam, (0, 0) RyKTaHuur ywmey

Ur(Q,0) = {tn, i €R: A+ H<rl) O<r<)
ntpodu onruca, yaa ¥ (¥, %) € U, (0, 0)N\{(0, 0} yuyn
How =) 1—2—2</0, =1
of aann,
13. 8 Ba 13. 9- Tavpudnapaan KyprHauuKH, f(x) QYHKUMSHHHT Xx° HYK-
Talard kuAMatd f(x°) HH YHRHP 1Y HyKTa aTpodHaard HyKTajapiard Kui_
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Martiiapy OuaadHrusa cofmwmrtHpuiaap SKaH. UlyHuur yuyd GYHRUMAHUHT
IKCTPEMYMH (MAKCHMYMH, MHHHMYMH) ackaz sxcmpemym (aoxKas magcu-
MYM, A0KOA MUHUMYM) 1e6 aranaiy.

2. DYHKUHA 5KCTPEMYMUHHHT 3apypuit waptu. f(x;, X,

.y Xy Gynxuus ogynk M (M < R™) tynaamia Gepuirad. Adraiyvk,
F(n %o « ooy Xp) pynkmus x°=(x], x5, ..., x%) HykrTaza Makcumywmra
(MunuMywmra) sra 6yucud. Tawpupra kypa x° = (x4, x3. ..., xJ) Hyxra-
HHHT wyndail Ug (x%) © M atpodn Masxyakd, V¥ (X Xg .« . . xm)E Us (%)
YUYH

[ 0
Flt %o oo oy X)) < F(x1, X2 o ooy Xm) (FlXp Xos oo ny X)) >

o 0 1]
>i(xly X2y os oy XM))’

XycycaH
[ X9, ooy X< f(x?, B e xw) (Flw 59, oo, xm) >
>, B oeny 20)
6yna;m Haruxana 6up ysrapyaqura (x, ra) 6oraug Eyaran f(x,, xz, ceey

xm) byaruusauar U, (x°) Ja Hr KaTTa (3HC KUUHK) guitMatH f(xl, X2 ..

Xm) Ta SpUUIMIIMEY Kypamu3s, Arapia x° HykTaza fe. (x%) xycycuit xocuia
MaBKyA 6yica, yHaa Pepma rTeopeMac (kapajicud, l-kucu, 6-606, 6- §) ra

Kypa
fa (e 5 oo 0 20) = (1) =0
6yanu.
XYM WyHHHELEK, fr, (), . .., fx (X)) Xycycuit XocH/iajap MamKya
6yaca,
Feo () =0, foa(® =0, ... ..., fr. (=0
6yJHUIMHY TODAMHS.

Hlynpait kuaub gyingary TeopeMara KedaMus.
13.9-Teopema. Aeap f(x) pynryus x° nyxmada sKcmpemymza

apuuica 6a wy HYKmaoa 6apia fr, fey - . .y fx, Xycycud xocusasapea
sza Gyaca, y xorda

Fa GO =0, fo(®) =0, ..., fun(x)=0

6yjaadu.
Bupok f(x) dyuxuustHuHr 6upop x' € R™ HykTajza 6apya XyCycH# XOCH-
Jlanapra sra Ba

Fer) =0, Fo &) =0, ..., frn () =0

Oy/MiUKAaH, YHHHT Wy x’ HYKTaJa SKcTpeMyMra sra GyJ/HIIH Xap AOHM
XaM Kesub uuKaBepMaiilH.
Macanan, R® tynnamja GepuJrad
[len x9) =X x,
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(PYHKUMAHK Kapaiauk. By  GvHRUAR [i, (X, X)) = Xy, f;, (x1, x5) =x1
xycycu#i xocunanapra sra 6yau6, yaap (0, 0) myKTaga Hosra aiaaHand.
Ammo f(xy, x,) = x;, x, dyHkuus (0, 0) Hykraga 3xcTpeMyMra sra smac
(6y dyHruMsHuHT rpadurH runepbosHK napaGosonaHd Hpomanafiau, KapaJd-
cu 12-606, 3-§).

Hemax, 13.9-TeopeMa Gup apryMeHTH (YHRUHSAJADAATHAECK (YHKLHST
3KCTPEMYMra SPHIIHILHHHAT 3apypuil IADTHHH udoAanap sKaH.

f(x) dyHrums xycycuit XOCHAAJApHMHH HOAra alIJAHTHDAIMTaH HVYKTaJap
YHHHT Cmayuorap Ryxmarapu Jefunaiy.

13.4-3cmatMa. Arap f(x) pyukuus x® Hykrtaza JmpdepeHunania-
uysun 6yaca, v xosda (QYHKUHSIHUHT 3KCTPEMYMra 3SpPHILHINHHHHT 3apYpHi
IUapTHHH  yLUby

df(s® =0 (13.39)

KYpHHHILAA GSHLI MYMKHH.
Nakukatan xaM, [(x) GpYHKuHSHUHT 'x° HyKTaja JupdeperuHanIaHyBIl
GyamiuMAall YHHHT WY HYKTaAa 6apua [y, fe, ..., [y, Xycycuit xocmaa-

Japra sra OyJsMluH xesmub unkagy. x® HyKTaga (QVHKUHS SKCTpeMyMra apH-
UMLIKAAIl TeopeMara Kypa

F () =0, fr, (x9 =0, ..., f5,(x) =0
6ynaas. Bynnan sca (13. 39) Gyauwm Tonunazu.

10- §. PyHxlUHa IKCTPEMYMHHHHr eTapiH waptH

Bu3 oKopuaa f(x) GYHKUMAHHHT x° HYKTaja 3KCTPEMYMIA SPHIUMUIH
HUHT 3apYpHii LIAPTHHH KYPCAaTAMK, DHAH QYHKUMSHHHL SKCTPEMVMra 3pH-
IIHIIMHHAHT €TaPJH 1apTHHA YpraHamus.

[(x) dynkuusa x°€ R™ HyKTaHuHT OHPOP

Ug(x9) ={xER™:p(x, X< 8} (6>0)

arpodusa Gepuarad GysicuH. ¥Yinby

A=f(x)—f(9 (13.40)
afiMpManH Kapaitiuk. Pasruanku, Gy aitupva U, (x%) atpodaa ¥3 mwmopacH-
HH caknaca, sibHE Xap AouM A >0 (A < 0) 6Vaca, f(x) pyuxuus x° nyk-
Taja MHHHMyMra (Makcumymra) spuwiaid. Arap (13.40) afiupva xap xaH-
Jait Us (x°) arpodna xam V3 mumopachHH cakJjamaca, Y xomna [ (x) ¢ynk-
nust x°® HYKTaZa sKcTpemy™mra sra Oyuvaiau. Hemak, wmacana (13. 40)
afinpMa §3 mmopacuun cagnaiimuran Ug (x%) atpod masxyamu €km HYKMH,
LWIYHH aHMKJangaH ubopar. By macasanu 6u3, Xycycuit xonpa, sieHH f(x)
(PYHKUMST MabayM 1UapTiapHH 0aXapraH XoJua eyaMmus.

f (x) byHxuus Kyhuparn wapraapau GaxkapcHH:

1) f(x) pynxuus Gupop Uy (x,) na ysaykcus, Gapua ysrapysuusiap 6y -
fAnya CHpHHUM Ba MKKHHYH TapTMOJH Y3MYKCH3 XVCYCHH XocuJanapra srd;

2) x° nyxra f(x) QyHKUMSHHMHT CTAUMOHAp HYKTACH, S'BHH

For G =0, fe,( =0, ..., frn () =0.
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FYw6y Go6uunr 8-§ nza kenrupuaran Tefiiop dopMyaacuiaH dofiza-
JaHuG, x° HYKTAaHWMHT CTalMOHAp HYKTA SKAHJIMTHHH 2bTHOOPra OnMG KYHH-
JarHHH TONAMHS:

FO) =F(9) + o [fa A+ g A+ .o+ fip A+
+2(Frn Andn + Ak + o oo+ ap 2 Ax, Az, =
=1+ funArAx,
ik=1
By myHoca6arna f(x) dyHKUusiRMHT Gapua XyCycu#l XocuJanapH fx
G k=12, ..., m) aap ywoby
(x‘:+eAx1, L4+0Ax, ..., xn+0Ax,) 0<0<I)
HyKTaja xucofJlaHraH Ba

*k

(1] 0 (]
Axy=x,— X1, AXg=Xg— Xo» o+, AXpy =X, — Xin.
Hewaxk,
] m
=—2~2k, lf,,t,,kAxiAx,a

Bepuaran f(x) yHKUHS MKKMHUM TAPTHOJM XOCHJAJAPHHHHT CTAUMOHAD
HyKTajaru KHAMAaT IADHHH KyHuaaruua Gesardialinank:

Qp=frp O G k=1, 2, -+, m).

Yuaa |,

4 5 (x) HuHr x° HyKTaZa y3JYKCH3JHTHIAH

fx.:xk x:xk (XO—}-OAxl, x2—{ 04 %, +-- x,2,+0Axm)=a,k + oy,

¢ k=1,2 -+, m) 6yimun keau6 unkaiu. By MyHocaGatia "A x; —0,

Ax,—0, ---, Ax,—0 na Gapua a;,— 0 Ba 6-§1a keqrupuaran 13.6-
TeopeMara acocal

Qp=ap (k=12 .-, m
6ynaau. Harmkaga (13.40) ajimpva ywGy
A=L (> arlxAxp+ D e Ax Axy)
2 i Fml 1, %=1

KYPHHUIUHH oaaid. DyHH Kyfuzaruua xaM €sMil MYMKHH:
m

A=p—2(Ea Ax Axk_i_z Axl Axk)
P .

i, k=1

Arap

z,=A_;‘L (i=1,92 -, m
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Je0 6earuiacak, YHIa

p3 m
A= —2 (Z Q;p Ei Ek + Z %Ly El §k) (13.41)
i k=1 i k=t
Oyaaiu.
Yiuby
m
P (El, E2’ ) Em) ZZ bir Ei glz
i, k=1
iwpoza &, &, -+ , &, ysrapyBuusapHuHr keadpamux chopmacu ned ara-
am. by (i, k=1, 2, -+, m) aap sca KBaApaTHx opMalUHr KOG u-

yuenmaapu pefinaaan. PaBuiasku, xap Kawjal Ksagpatk ¢opMa V3 Ko-
ADULIMEHTAZDH OPKANH TYJa aHukJaHaid. Kpajpatuk ¢opmagap anarefpa
Kypcupa OGatadeua ypramunau. Kyhuma 6u3 Ksajpatuk opMara JOHD
0ab3n (Kearycuja KyJaJaHuaauran) TYLWYHYaIapHH 3cnatud yramus.
PaBuwanky, & =E§,= ... =&, = 0 6yaca, xap Kanaai KBaapaTuk (opma
YUyH
P00, ---, 0=0
Gyaaan.
SHau GollKa HYKTaNapHH Kapahauk. Kyiupars xomaap 6y/umn MyMm-
KHH:
1. Dapua &+ &+ --- + & >0 nygraaap yuyu
P (glv Egy trt &m)>0-
by xonia KBaipaTHK copMa mycbam QHUKAQH2AH JEHUJAIH.
2. Bapua & +- E2+4 -+ + E2, >0 nykranap yuyn
P (gl, §2’ Tt Em)< 0'
by xonna keajapatuk cdopMa Maupul aruxaaHzan KefiuAan.
3. Bavau (§y, &, +-- , &) Hygramap vuyn P (&, &, ---, &) >0,
Dab3d HyKTanap yuyH
P & -, E)<TO.
By xonza kBajpatnk ¢opMma Hoanux peidnaiu.
4. Bapua & 4 &% + .-+ 4-E&2 > 0 uykranap yuyH
P(Elr Ezv DR Em)>0
sa yaap opacuia wyspait (&, &, --- , &,) Hykranap xam Gopkd,
P (El’ 221 Ctt gm) =0-
5y xoala KBaJpaTHK (opMa spummyc6am QHUKAAH2QH JeAHJad.
5. bapua & + & + -+ 4+ &, >0 uykranap yuyH
P(&l:gzv"':gm)go

a ynap opacuiia wynaait (&, & --- , &,) HyKkTanmap xav Gopkd,
P Cé-l‘ §2v DI Em)'—_‘o
3y xoaia KBaipaTHK (opMa spummanuil anuKiaHzan Jefiunaan.
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1. Yoy
QCEunk -, E)=) ap b &

KBaApaTHK (hpopMa MycOaT aHHKJaHTaH GyJcHH. ABBasO I0KOpHJAru
o= AR +ABZ+ - + AL

g,=“% (=12, m)

TEHTJIMKJIapAaH
B84+ =1
9KAHJHMTHHH Tonamu3. Mabaymku, R™ asoaa
Sl((»:sl ((0» 0, ---, 0»={(§1» Ezv T Em)ER”’:
8+84 - +8=1
mapkasu 0 = (0, 0, ---, 0) HykTana, paauycu | ra Tenr cdepanu udo-
nanaéinu. Ciepa énuk Ba uerapasiadrad TViam. Befiepurrpacciuir GHPHHYM
teopeMacura acocad wy chepama Q (&, &, --- , &,) [byHkuna yanyxcus

(GYHKUMA cupaTHIA uyerapajaHraH, XYCycaH KYHHAal ucrapajaHraH 6y.a-
JiltH

“Q & e 4 B >0 (c—const).

Arap Q &, &, --- , &,) [kBampatux [opMaumHr Myc6ar [amuKJanran
SKaHJUTHHE 3BTHOOPra oJicak, YHAa ¢ > 0 OYjumuHE TonaMHs.

MKKuHyM TOMOHAZH, BelepiiTpacCHHHT MKKHHYH TeopemacHra Kypa 6y
Q &, &, ---, &, oynxuma S, (0) chepana YsuHuHr amu KyHu uera-
pacura spuiagy, seeu Gupop (85, &, -+ , E) €S, (0) yuyn

Q (2?: Eg) cr §9n =min Q (El’ EQ’ MR ) gm)

6yaanu. na Q (€, &, -+, §,) KpampaTHk (opMaHHHT MYycBAT aHHKIaH-
FaHJMrHIH 3bTHOOpPra oJICaK,

Q (g(l’y §g, T E"OL)>0

skauuHu Tonamus, [Hemak, S; (0) cdepana

m

Q(gl’ Ez» M sgm)=2 Qi g! §k>c>0

t, k=1

Gynapu.
SHau
m
> bl
i k=1
104
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nn GaxonaiiMus. Kouu — ByHsikoBcKull TeHrcusmurufad Qofgananué, To-
HaMu3:

m n m
X enbb]=[X (2 ol ll<
i, k=l =1 k=l
m m -I— m —l
<& errr o
— [\ \ 2< [N (B VO] 2 = (V" o2 2,
L s 5 < Ic=x 1(2-le ik pys )] x,(;?:l i)
Mapaymky, Ax,—0, Ax,—0, --- | Ax, >0 na Gapua oy —0.

I>yH21aH oiijiananuG x° HyKTaHHHT a'rpocbmm CTApAUYA KHYHK KHJIHG OJHLL
xncofura

m 1 ¢
(> a?k) ? <‘—2"
i, k=1 -
TeHTCH3AMKKA spuinkm Mymxun, Jevak, (13.41) nan
— « pz 4 . 920
A=5(S wbb+ anbit)> S (c—5) =5 >0.
i, k=1 i, k=1
2. Ky#uaaru
m
Q& & - =3 anbt

i, z=1
KBajpaTHK (popma Mancgpui aumgnam‘an 6yacun. By xo.rma x° MYKTAHHHT

erapiiua Kuunk atpoduia A = £ (2_' a;, B &+ 24 e & &) << 0 6§-

£,h=1

Juiy 1- xoazarura yxuaru K)pca'm.rla,m. Harixana Kyfuaary TeopeMara
KeJiaMu3.

13.10-treopema. f(x) gynryus x° nygmanune 6upop Ug (x°) ampo-
puda (8 >0) bepurzan 6Gyarcun 6a y ywby wapmaapHu 6aIAPCUH:

D [ (x) pynxyus Uy (x°) da 6apua gseapysuunrap x,, Xq, » + -, X, Oyjtiuna
Gupundy 60 UKKURIL mapmubal Y3AYKCU3 XYCYCUL XOCUAGAGped 3ea;

2) x° nyxma [ (x) pyrxyuanUHE CMAYUOHAP HYKmMacu;

3) kospguyuenmaapu

G =l 00 G k=1,2 -+, m)

binean

QG & ---» &) = 2 a;, & &

{, k=1
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keadpamuk gopma mycbam (manguil) anuxaanean. ¥ xeada (x) pyux-
yus x° nygmada munumymea (Maxcumymea) spuuaou.

By Teopema (pyHKUMA SKCTPEMYMHHUHI €TapJaH 11apTHHH Hpoja-
Jana.

3. Arap
Q ¢ By oo &) = }_: 7 & &,
k=1

KB3JpaTHK (opMma HoauHk 6yaca, f(x) pynkuust x® HykTaza skcTpeMymra
spuwMaiipy. Llynn ucGoraafmk. &, &, -+, &, gapuunr wyupan (h,,
hy -++ , hy) Ba (hy, by, ---, h,) KUAMATJADH TONUJARHKH,

Qhy hoy +o+ , B) >0, Q (A}, by -+, Rp)<<O (13.42)
6yaaau.

WO=(0 X, -, x8) ma (04N, x) Ay e, 20 R

HYKTaJapHH GHpJAIUTHPYBUH
x, =0+ thy,
= 53+
(13.43)

.

x,=x0+th, O<I<1)
KECMaHHHT HYKTanapu yuVH sokopufiari (13.41) myuocaar ywfy
12 m n
A = (Z Qphi e + 3 aphy hk)
1

£ b= i, k=1
KVpHHMIUTa Kejafd. DY TeHrJHKHMHI YHT TOMOHHAar# GUpHHUYH KYIIHJYBuM
(13.42) ra kypa MycOar 6Yyaaau. Hkkunuu KVyummayeuu sca, [—0 na
Hoara MHTHIAAM (dynku {—0 Ja Ax, = x, —x?—> 0, Ax,=x,— x>0,
coo, Ax, =x, —x0 —0). Hdevar, (13.43) recvanumr x° uyKkrara crap-
JHua SIKHH OY/raH x HyKrasapH yuyH A afipma MycOaT, sibHU
[ () >F ()
63 naau.
XylaH WwyHra yxiiari,
— 40 U 4}
xl - X‘ i thl’
— 40 h
x2 —_ x2 + th2’
— 40 ™
X, =x,+th,

KecMaHuHr x° HykTara etapanya SKUH GY.iraH x HyKrasapi yuyH A aiiupma
MaH(pu#, SpHH
f)<<i()

6y KypcaTuaaiu.,
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1

Hevex, A= f(x)—f(x° abupma x° HyKTamuHr Xap KaHmaii erapiuya
KAYMK atpopuna Y38 MWopacuux cakmamafian. By sca f( x) dvHKuusiHHHT
«° HYKTaJa 3KCTPEMYMra SPHLIMACJUIMHA GHIIMpaiH.

4—5. Arap

! m
QGo & s &)= anbil
ik=1
KBajipatHKk (opMa ApUMMYcOaT aHHKJaHran Gyiaca CkH ApuMMaHobuit anuk-
JaHran 6yaca, f(x) dymkuua x° uykTaja SKCTpeMyMra SpHILHILH XaM,
SPUIMACUTH XaM MYMKuH. Dy «uy6xanm» x01 KyinuMuya TeKIUHPUG aHuK-
JaHalH.

IOxopuaaru 13.10-teopemanunr  3- wapra, svun Q (&, &, ---, E,)
KBaapaTuk <popMaHHur Mycbar €kd MandHil aHUKJANTAHJIHKKA aJoKailop
1DApTH TEOPEMAHHHI MapKasHi KMCMHHH TallKua 3Tajd. Keaapatuk ¢opma-
HUHT MycOaT €KH Maibuil aHUKJaHTalIATHHK aare6pa KypCHJIaH Mabiym
Oyaran CusbBecTp asoMaTHiaH Goigananus tonuit Mymud. Ky#uza Gy
4J0MaTHH HCOOTCH3 KeaTHpaMus.

CuapBecTp anoMaTH. Yoy

P (Ely §2’ Tt .Em) =2 bik gi gk

k=l
KBajgpaTHK (hopMaHMHr Myc€aT aHuxJauraH OYJauInH yayvH
by bm te blm
Doy bgy +++ b
>0, -0, |72 0 0 T s

e s e e

bll bl2

b21 22

%>M

bml bmz Tt bmm

TEHICH3JHKJIADHUHT, Malbuil aHuKIaHTaH GYJIHIUE YuyH
bll bl2 eve blm

b byp by
0, <0, ,bu b1z >0, by byp by |<<0, =+, (— )™ br102s .o bam >0
21 V2o b31 b32 b33 see ses s

bmlbm2' . bmm

TEHTCH3IHKIAPHUHT GaXXapHJIHINK 3apyp Ba eTapJiH.

Xycycufl X04HM, (YHKUMS HKKH VY3rapyBuura OOFAMK OyJran xodHu
KapailJiK.

f(xp x,) dyuruusa x° = (x), x0) Hykramuur Gupop atpodu

Ug () = {x=(x, x)ER?: p(x, x)<< 8} (6=>0)

Ja Gepuirad Gysacud Ba Oy arpopra Oapua OHpHHUM, HKKHHUM TAPTHO.H
Y3JIYKCH3 XOCHJjajapra sra OyacuH. x® sca kapasiaérrad (pYHKUUSHUHT
CTaUMOHap HYKTacH OyjcHi:
. ’ 0y — 4 0y —
) fo () =0, fi (%) =0.
Ouarnaruaek
1%z

a,= f:‘,: (x%, a, =f; (x9), ay, =f;: (x°).
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1°. Arap

a, a
W =a, a,,—a2>08a q,>0
Qg Ay
6Vaca, f(x) dyHkwus x° HyKTaZa MHHUMYMra 3pHLUIAAH.

Arap
a8y —a;>0 ra a,; <0
6yaca, f(x) dyuruus x° HyKTaja MakCUMyMra 3SpHINAH.
°. Arap
2
ay @y —a;3<<0
6yaca, f(x) gynkuus x° HyKTaga SKCTPeMyMra 3pHIIMaHiu.
4°. Arap

o
ay, @y —a,; =0

6Vaca, f(x) ¢yskuust x® HyKTaZa SKCTPEMYMra 3pULIMINM XaM MYMKHH,
IPHIIMACJMTH XaM MYMKHH. Dy «my6xaniu» xos KVLIHMya TeKIUMpHiI €p-
JlaMHA aHUKJaHa H.

Xakugaran xa™, 1°-Ba 2°- xosapia KBapatTHK (opMa MOC papHulIa
MycOaT aHUKJaHTaH €éKH MaHbuit aHuknanran 6yaaad (kapaacHH: CuabBecTp
aJI0MaTH).

3°- xomA2, S'BHH

a, a,,—a3<<0 (13.44)

6yaranza Q (&, &) =a, &+ 20, & &, + a, &} keampatuk QopMa HoaHHK
6yaamu, Ilynu ne6oTHANANK,

a,, =0 6yacun. By xonpa (13.44) mau a,, = 0 Oy/umn Keaub yuka-
an. Hatuxkaga Q (&, &,) Keazpatuk opma ywby

Q Gy B)=Qapb+a, 8§
Kypunniura Kesaju. Dy xBajpatuk ¢opma
g = 1—ap, g =1

2a5,
KuiiMaTaa MycOar:
Q (——l_a”, 1) =1>08mBa § = Itay y =—1,

[t 2ay

KulimaTaa sca Mandui:
Q(‘T&, _ 1)=__1<0
2012
6ynanu.
Oumu a;, >0 6yacun. By xoaga Q (§;, &) Ksampatuk QopMaHH KViin-
Jaruga €sub 0JaMMs:
alla22-alg

2
Q G &) =ay [(El“"sl—zgg) +——a2——- Eg:] (13.45)
11

11
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Keilunrn Tenramknan & =— 42, £, = | gufivataa
an
Q (-5, 1)<
an ]

a 2
Ba ¢ E>— -2 4 / 2% — | gpiimataapia sca

ayy alf

Q& >0

OVJIHIIHHY TOMAaMH3.
B4 nuxosT, @y,<<0 6yacuu. By xoaza (13.45) mynocabaraan ¢oiiaa-

JIaHHﬁ[ Q (&, &) xBappatuk ¢opmaHHHr §, = —a’—”, &, = 1 guilMaraa Myc-

6ar Q{ D 1)>0}33 v §1>— —|—1/ _a“a” £, = 1 kuilMat-
an 012
Japia 3ca MaHpuil
| Q & >0
GYJHLUMHH TONAMH3,
[Mynnait ka6, a,, a22—al§<0 6yaranaa Q (&, &) xsappatuk ¢op-

MAHHHI HOaHMK OYJMIUM HCOOT STHJIAH.
o 2 & A
4°-xoamH, ABHU a;; Ay, —a,3 =0 OYarad x0axM Kapainuk. By xoaza,

a,=0 6ynca, vHaa a;,, =0 6Yms, Q (&, &) KBaIlpaTHK (dopma ywoy
QE, &)=a,8

KYPHHHILHH OJIaJiH.
PaBuiangy, a,, >0 6y.nraHAa

¢y, B>
a,, < 0 6ysranza
Q& B)<
6yau3, &, HUHr MxTHEpHI KuilMaTupa
Q (gl’ 0)=

6ynam.
Arap a,; >0 6yuca,

2
Q (Ep gz) =day (El + :ﬁ Ez) = 01

0, << 0 6¥aranja

QG H=ay (E _l_a,, )2< 0
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60, & Ba &, JapHuHr

— s
B=— g
an

TEHIVIMKHH KaHOATJaHTHPYRup Oapua Kuiimatnapuiaa Q (,, &) keaapartuk

¢dopMa posra teHr 6ymagu. Mewak, apamaérran xosma Q (§, &) keaapa-

THK (bopma sipuMMycOaT aHMKJaHral éxu sipuMvaHuil anugiauran Gyjanu.
SHAM MUCOJIaD KapaiMH3.

Mucoaaap. 1. Yusy
f (s x2)=x?+x§—3axlx2 (as= 0)

Oyuxwiand Kapalnk. By OyHkuusuuir GAPHHYM BA MKKUHYH TaplMGau XOCHIAIADH

<

f;l (x;, %p) = 3% — 3ax,, f;’ (X1, x) =3 x5 —3ax,
f:: G %)) = 6x,, f:;x, (x1, %) =—3a, f;; (xps X9) =625

Gynany.
{3x%—3ax2= 0,
3x§—3axl=0

cucTemanu cuul, Gepuara QyaxuusHuaur craudonap uyxratapu (0, 0) Ba (a, a) skanunn
TOnaMHs.
(a, a) nykraga
a;; =8aq, ap=—3a ap="06a
Gynub,,
a —22=97>0
11 922 R=
6y1an u.
Hevak, & >0 6¥arauza (ay >0 6m6) yukuns (@ a) HYKTa MHIMMYMIA 3DH-

many, a<<0 Gyaranna ¢yukuus (a, a) Hyirana MakCHMywra gpumaid. Pasinanky,
f (@, @) = —ad (0, 0) wykrana

ayy ap—ay; =—9a°<0
6ynamm. Jewak, Gepuaran ¢yuxuus (0, 0) nykraza skcipeMmymra SPHIIMARAM
2. Kyituaaru
ey x)=(@— %)%+ (1 2)
dysxnuaun Kapafiank. Depuiran dyuxuuauaur crauuonap Hyglacd (— 2, — 2) myK1a
Gynanu. By nykiapa
. 2 _
apap—a;=>0

Oyauurany Tomdm kuiinn swac. J:Mak, Ousz Oy epla jogopddard 4°- «wyGxaan» XOAHH
yuyparanvu3. IkerpeMys Gop- Y (IMCHHY aHMKIAUL YuyH vxd'mmma TeKUIMpHID ¥TKa3H-
HIUMH3 Kepaxk. (._2) _..2) HyKTalad S‘/‘[‘quH X3 =X TYFPH UHIUKHHUHD H)’lg'laﬂapﬂﬂ"
Kapaitmu3s. Pasmauku, Gy I§Fpu uusug uy (1asapHia Gepuarad ¢ynkuns

f(xr %) = (xz - 203
6916, X, << —2 1a f (%5, %) <0, X, >—2 1a [ (¥, x,) >0 Gyranu. Hemak, f (xy,
%) pyuxuusa (—2, —2) nyxia arpozbu'xa nwopa caxnavafian. Dunobapuy, Gepuarai
dyHgUAL (— 2, -— 2) Hy{Ta1a 3xcrpevy (ra 3pau4afilf.
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1{=§. Ouwxopmac dynxkuusnap

. OmKopmMachyHKIHUA TYWYHuacCH. Maskyp KypcCHUHT 1-KHCM,
4-646, 1-§ wnia vnkuMs TabpHPH KEATHpPUJIraH 3. YHM 3CjaTHO
Yramus. Arap X rynaamaars (X < R) xap Gup x comra Gupop KonIa €Ku
Konynra k¥pa Y tyniamaan (Y < R) Gurra y con moc kyBuaran G6y.ca,
X Tinnampa (pyskums Gepuaran j1e6 aratap Ba Y

fix—y é&n y=f(x)

Kabu|Gesrunavap 3 u. ByHaa x ra y HM MOC KysauraH Kouja €KH KOHYH

TYPJlua, XKYMJajaH anaNHTHK, dXKaasasd xamia rpapuk ycyasapia GYmaming-

HH KJpMuK. Macanan, QYHKUMAHUHT rpaduk ycyaia Geprauinuia x GHiIaH

Y opacuaary GOFJAHRIL TEKHCJMKIATH STPH uH3MK E6paaMHaa GakapHJiapaH.
OHIH HKKH x Ba y aprymentaapuunr F (x, y) dbyHKumscH

M={(x, PER:a<<x<<bh c<y<<d}

|
'ri"nﬂair«:la Gepuarad GyacuH. Ywby

! F(x,y)=0
TCHTAIdMaHH KapailauK. BHpop x, coHHH (X, €(a, b)) 0aH6, YHH 10KOPHAATH

TeHraamajars X Huur Vpuura xysmus. Hatwxkaza y uy TONMIU YuyH KyiHH-
jaru

F (%9 =0 (13.46)

TeHTaMara Keiamus. By TeHrJaMaHWHT €uMMH XakHja ymly xojsap G6ys
JAMIOH MYMKHH:

1°. (13.46) Tenrsama srosa Xakukuii y, eymmra sra,

2°. (13.46) TeHrsiama GuTTa XaM XaKHKHIl €uHMra sra smac,

3°. (13.46) TeHr;aMa Gup neuyra, XaTTO YCKCH3 KyN XaKMKHA €YuMra
sra.

Macanan,
— [y—=x?, arap x>0 Gyaca,
Fx o) {y'z -+ x, arap x<<0 6yaca
6VacuH. Y xoza
F,y)=0 (13.47)

TeHrJaMa x, > 0 6Yaranja arona y = x3 eunvra, x,<<(0 OGyJuranga HK-
KHTa

!/=V" Xo » y=‘_‘V"'xo
equmMJapra sra GyJjalu.

Arap Gupop F (x, y) =0 renrsama yuyu 1°-xosn Ypunan Gynca, Oyu-
Jafl TeHrjama 3bTHOOpra JOAHMK. YHuMHr épiamupa (YHKOHA aHuKJIaHWIUH
MYMKHH,

DHaM x y3rapyRUMHMHT KMAMaTjapuzad uGopar myHaai X tyniavuu
KapaluKkd, Oy TYMJaMJaH OJHHraH xap Gup xuiiMaria F(x, y) =0 Tenr-
JaMa sITOHa eyuMra ara GyJICHH,

X Tynnhamjan MXTHEpHH x cOHHHM 0au6, 6y comra F(x, y) =0 TeHraa-
MaHMHF srOHa eynmMu Gyaran y cownu moc kysmus. Hamixaga X tynnam-

"
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flaH OJMHraH Xap GHp X ra 10KopHia KypDCaTHAraH KOMxara kypa Gurtd y
Moc Kyitunu6, pyHKuMs xocun G6ysamd. Byuna x sa y Yarapybumsap ppa-
cufary Gornandw F(x, y) = 0 tenrsama €piavuaa 6yaanu. Oparza Gyu-
Mail Gepunrad (aHMKJaHTaH) GYHKUMS OwKopMac Kgpuruwda Oepupean
Gynryus (Exu owkopmac gynxyua) Ned aranamu sa
x>y F (x4 =0

Kaou OejaruiaaHaliy.

Mucoanap. 1. Yuby

Flap=yV¥—1-2
bynkunsany Rapaiisauk. Pasuwanku,
Fit, )=y Vr¥r*—1—2=0 13.48)
tenrsavMa x wir R\ {*CR: —1 < x < 1} han oamuran xap Gup KuitmaTia sbona
_2
V= yE—1

equmra sra, Gyujau ;

2
= 0. !
F(x']/xz—-l ) :

Hartuxana (13. 48) Tenrstava &piavuia Gepuirai ywe6y

2 :F ( x 2 0
V=R T\ MVe=1)~
OILIKOPMAC KVPHHHWLIAFH QyHKUusira sra G§raMus.)
Ywby
1
F(x, y)=x—y+-2—siny=0 (13.49)

TeHrJaMany Kapaiink. Yuu Kyiurarnaa
1
x=y-——~2—siny=(p(y) (Y€ (—o0,00))

Kypunuwiaa é3u6 omawus. Paswanku, ¢ (y) Pyuxmus (— o, o) Xa yaaykeuz Ba
1
e H=1— - cos y >0 xocunara sra.
Yiza teckapu dyuxuus Xaguwaard teopaMara k¥pa (l- gucu, 5- 605, 7-§) y =

=@~ (x) dynkmus MamxyxaEp. HeMak, (— 2, ) JAH OMNHFAN X HHHT xap 6up
Kuimatuga (13.49) TenryiaMa siroHa y = <p"'l (x) euuvra sra, Gyuaau

Fx,9~ (x)=0.
Xap Gup x ra :(p—1 (x) ma Moc Kyitu6,
x> @ Fle, 971 @) =0

owKopMac K¥puHMIIIard Qynkuusara sra GyJaMu3.
3. 1Oxopuaa kearupuiarad (13.47) tenrnama xav x> 0 xa

x—>x2:F(x,x}) =0

OLIKOPMAC K§PHHHILATY (YHKUMAHM anugAaHBH.
4, Kyiignara

Fx,py=x2+y2—1ny=0 (y=>0)
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TeHrMamany Kapafamk. By 7Tenrsama X umnr (—oc,00) opantukaan OARHTaH Xed GHp
wuiiMaTuna eunmra sra sMac. Yymxks xap mowm y2—Iny>0. By xoapa Gepwiran
TeHrsama Cpaamuiia QynKuHS anpkaanMaian.j

13.5-aclnatma. dapas gunaivivk, ymoy
Fr,y) =0

TeHI/1aMa OLUKOPMAC KYpHHMILJArd (VHKUMSIHH aHAKJaMacHi. Bawbsan, Gy
X0/a Y ra MabJyM wmapT KYHWII HATHXKAcMZA IOKOPHAATH TCHrJama oul-
KopMac KYPHHHIUJAIH (DVHKUMSIHH AHHKJALIA MYMKHH.

Macadan, Ky#naaru

Fr,p)=x*+y*—1=0 (13.50)
TeHI1aMaHu Kapailiuk. By tedrsama x muer (—1, 1) opanmkjan  odauHran
Xap 6up xuiAMaTHIA HKKHUTA
y=—V1=#,
y=V1i—x
eyumjapra sra. Arap y ra, yHuur kuiivatiapa [— 1, 0] cermentaa 6Va-
cuH, 1e6 wapt kyiuaca, y xomaa (13.50) Tenrsiama GpAaMuid aHMKJIAHTAH
x>—VT1 %, Flx, —VT—x )=0
OIIKOpMAC KYPHHUIATH DYHKIMST XOCHA Oyaaiu.
2. OwkopMac pYyUKUUAHANT MAaBXKYAAUTH, Bus 10Kopuaa
Fx, 9)=0

TEHIJIaMa épAaMHIA Xap JOHM OIIKOpMac KYPHHHIAAry GYHKUHS aHUKIaHa-
BEPMaCJUIHHH KYPAHK.

Auay Teursaama, avid F (x, y) dyHkuus xasaai wapriapun  Gaxap-
raHja OLIKOPMAC KVpuHuinjary (YHKUHSIHUHT aiug/aHwmyg, Oolkaya adT-
rafHia OWKOPMaC KYPUHHWIAATH QYHRKUHSHHUT MaBXya Oyiuiud Macajacu
OHJaH IDYFyJ/IaHaMHu3.

13.11-teopewma. F(x, y) dyuxyus (xy Yo) € R*> nyxmanune 6upop
Upr((*0 90)) ={(x, Y ER®: 2 —h<<x <Xyt b Yp— k<
<Y<Y+ £k}

ampoguda (h >0, k> 0) bepurean 6a y xydudaew wapmaapuu Oaxcap-
CuM:

1) Un.e (x4 Yo)) Ou Yanyxcus;

2) x yseapyeuununz (xo— h, x, + h) opasuxdan osuncan xap 6up
matun Kudmamuoa y yszapysuurune QyHryuace cudamuoa geyeuu;

3) F (1 yo)=0. v

¥ xoa0a (x,, y,) Hyxmanunz wyxOai
Use (% o)) ={(x, YER*: x,— 8<Tx<Txp+ 8, yo—e<Ty<<yo + ¢}
ampoge (0<< 8 < h, 0,<< e<< k) monuraduxu,

') N x € (xg— 8, xy + 6) yuyn

Fx,y)=0
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menzaama f20Ha Y ewumea (Y €(Y,— &, Yo +¢€)) 9ea, avuu F(x,y) =0
merzaama Epdamuda

x>y:F (x,y) =0
OWIKOPMAC Kijpuruwdasy Gyukyus anukranadu,
2') x = x, Oyreanda yuea moc keszan y =y, 6jaiadu,
3') owkopmac Kpuruuda anuKaanzan
x—=>y:F(x, 9 =0
pynkyus (x,— 98, x4 - 8) oparuxda yaayxcus 6gradu.
Hc6oTt. Uy ((xeye) atpodra ternmimn 6yaras (x, Y, — &), (Xy Yo +

+ €) Hygrasapuu oJainuk. Pamianku, [y, — &, Y, 4 €] opamigia F(x, y)
dynkuust Veysuu 6ynaau. Lemak,

Yo— e Yoy= F:(xm Yo — &) < F (x4, 4),
Yo+ € =>Yo=> F(xg, Yo + €) > F (x4 yo)-
Teopemanunr 3-waprura xipa
F(Xo’ yo'—'e)<07 F(xo’ !/o+ ﬁ)>0
6Vaa1u.

Teopemanunr 1- waprara kypa F(x, y) ¢ynkumst Une (g Yp)) 22 ya-
aykens. Bunobapun  F (x, y,—¢€) Ba F(x,y,+ &) yukuusaaap (x,—h,
X, -+ h) opasmkia y3jayKcH3 Gyaain. YHAA Y3AYKCH3 (YBKUMSIHUHT XOCCa-
cura kypa (kapasicuH, 1-guem, 5-606, 7-§) x, HyKTaHuHr 1wyHmall atpopu
Xg— 08, xo -+ 0) Tomunammkn (0<<3<CTh), x€(x,—9S x,+ 8 yuyn
F(x,yy—2)<<0, F(x. yy+ &) >0 6Vnaum.

PaBmanky, (x, y,) HyKTaHUHT YIGy
Usx((x Y)) = {6, HER*: 2, — 8T x<Txg+ 8, 4y — k<TY<< Yo+ £}
arpodu yuyH TeopeMaHuur Oapua iuapraapy GaxapuiaBepaiH, YYHKH

Us.i (<00 Yo) << Upoe (%gr Yg))-

VA xX* € (xg— O, x, -+ 0) HykTanu oauG, F (x*, y) GyHKUMAHH KapaHJHK.
By ¢ynkuaus, wkopuaa aituarauura xypa [y, —e, Yy, + €] opanukia ys-
JIVKCH3 Ba YHHHT YeTKH HYKTaNapuia TYPAH Huiopaiu KuiiMataapra sra:

Fx* yo——e)<<0, F(x* y,+ &) >0.
Y xonaa BoabuaHo — KOIMHHHT GHpMHUM TeopeMacula Kypa (KapaicHH,
1-guewm, 5-008, 7-§) mynaaih y* toumaamuku (y* € (y, — &, Yo + &),
F(x*. y*) =0
6ynapu. By tonmaran y* droma G¥sanm. Xakukaran xam,
y#yr=Fi* g+ FN Y, (Y€lyo—e ¥ +e))
uyHkh, F(x¥ y) Jcypuu Ofarannurn caGaban y >y* yuyn F (% y) >
> F(x* y*) Ba y<<y* yuyn F(x* y) << F (v* y*) 6Vaaau.

Wynnait kuaud, x HuHr (xo — 6, x, + ) opasukgan oauuran xap Gup
Kuitvatuaa F(x, y) =0 TeHrsama siroHa y eyuMra 3ra SKaHJdrd Kypca-
THAIM. By 3ca F(x, y) =0 Tenrsama épaamuaa

x—>y: F(x,y)=0 (13.51
OIUKOPMAC KYPHHHMILAATH (DYHKIHS AHHKJIANTAHJANCMHM CHAAHPALH.
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X = x, 6VAcHH. YHAa TeopeMauuHr 3-imaptu F(x,, y,) =0 aan, x, ra

Y, HM MOC KYHH/IraHjaruua:
Xo—>Yot Flxg y)=0.
Jevak, x = x, ga omkopMac QYHKUUAHHHT KHAMatH y, Ta TeHr OViaiu.

DuaM oluKopMac (VHKUHAHHHT (xo— 6, X, + 0) opajmkiaa yanykcus
OVJIMIIMAN KYpcaTamus.

Paswianku, x€ (xo— 8, x, - 08) ra Moc xyiunamuran y€ (y, — &, Y, -~
- &) 6aamu. Dy sca owkopMac GYUKIUSHHHT X = X, HYKTaja V3JIVKCH3
SKAHJAHCHHH GHAAHPAIH.

OmwkopMmac GpYHKUpsIHHIT 3 X* € (x, —0, x, + 8) HyKTama yaaykcus 6y-
JauHHA Kypearuin Oy (GDYHKUHSHHHE X, HyKTala y3ayKcu3 OYJMIIHKEH Kypca-
THIE KaOuaup.

Xaxkukatan xaM, F(x,y) =0 TenriaMa (xq, Y,) HYKTAaHHHT aTpopH
Use (x5 yo) Aa omkopvac (YHKUUSHUK  AHHKIATAHJMIHAAH, 1YHAH
y* € (Yo — &, Yo -+ &) Tomuraguku, F(x*, y*) =0 6Ynazu. IOkopunaru
mysoxasanu (x*, y¥) Hykrara nucbaran toputub, F (x, y) =0 Tenraava
(x*, y*) HYKTaHHHT aTpodhu]a OLIKOPMAC KYPHHHLIAATH (hYHKUHSANM aHUKJIALIH-
nu (0y anukaanran ¢Gyskiwst (13.51) nuar ysu 6ysanu), yun x* wykraza
Y3aVKCH3 EyamimEy Tonamus. Jiemak, oikopmac ¢yHKums (xo — 0, x, + 0)
opajHKaa Y3aykcu3 cyuaad. Teopema uc6oT 6.

13.6-acanatrma. 13.11- reopema, F(x, y) dyHKuus x V3rapyBuHHUHT
(xo—h, x4--h) opanuKAaH oJMHraH Xap OMp T4iHH KMHMaTHAa Y V3rapysup-
HUHT QYHKUMICH cudatHila KamaloBud Oy.raliia XxaM YpuHJH GYiaiu.

Bus oxoputa F(x, y) =0 TeHraamans (x,, ¥,) HYKTAaHHHT aTpoduia x
HH Yy HMHT (QYHKOUACH CHpATHAA aHUKJAIUMIE HbOJasaiIHraH  TCOPEMAHH
KEJITHPIHK.

Xyamu wynra $xmam, F(x, #) =0 Teurnama (x4, y,) HyKTaHHHT aTpo-
¢una y HM x HUHC QYNKuMaCH cubaTHAa aHukJamuud  Hdojanadaurag
TEOPCMAHK KeJTHDULIl MYMKHH.

13.12-teopema. F(x, y) Pyncyus (% yo) € R? Hyxkmanune 6Gupop
U (x4 4o)) ampogpuda (h >0, k >0) bepunean 6a y xydudasu wapm-
2apHU OAAHCAPCUR.:

1) Upir ((xgr 90)) Oa yaayscus;

2) y iaeapysuunune (Yo — k, Y, -+ k) oparukoar oaurean xap 6up ma-
dun Kuldmamuoa X §32apysuuniune pynkyuacu cupamuoa jeyequ (Kamaseuu),

3) F(xy yo) =0.

¥ xon0a (x, Y,) Hykmanune wynoai

Us.e((xp 40) ={(x, ER®: x,— 0T x<<Txy+ 8, yp—e<<y<<y,+ e}
ampogu (0<< d<<h, 0<Te<C k) monuraduku,

1) ¥ y€(yo—8, Yo+ &) yuyn

Flx,y)=0
menerama seona x (x€(xy — 8, xo -+ 0)) ewumea sea, awsnu F(x,y) =0
menenrana épdamuda y—x: F(x, y) =0 owkopmac kyjpunuwdazuy pynx-
yus anuKaaraou;

2y y =y, Ogreanda ynaa moc Kereaw x = x, 6yaadu,

3) owKopmac Kypunuwoa anukiaunean QyHkyus

y—o>x: Fx,9)=0
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(Yo— 2, Yo+ €) Oa yaayxcuz 6yaradu.

By TeopemanuHr nctotn roKopuaa kearupuarad 13.11-TeopemanuHr He~
60TH KaGuaup.

3. OmkopMac GYHKUMSHUHT XOCHJNAaCH. JSHEM OWKOPMAC
OYHKUHSTHIHT XOCHJIACHHM TONMII GHJIAH IUYFYJJIaHAMM3,

13.13-teopema. F(x, y) pyuxuus (x4 y,) ER? nyxmanunz 6upop

U (%) Yo) ={(%. MER*t xg—h<<x<ixy -+ b yo—h<y<<y,+ &}

ampoguda (h >0, k> 0) bepurcan sa y xydudazu wapmaapru 6Gaxap-
cun:

D) Upe (X0 Yo) 08 yasykcus, )

2) Upe((xe 4o) Ja ysaykcus F (x, y), F’y(x, Y) xycyculd xocuaarapea
sea 6a F, (x, 4o) 70;

8) F (xy 4o) =0.
Y xo0n0a (X Yo) HYKmMaHuHe wynoai

Us.e ((xg o) ={(6, YER* 1, — 8T x T X + 6, Yo — e <<y << Yy + €}

ampou (0<< 8<Ch, 0<<e<< k) mecnuraduxu,

1) & x€(xg— 6, x, + 8) yuyn

F(x,y)=0
menerama a20Ha Y euusmea (Y €Y, —¢e, Yy, -+¢)) sea, asnu F(x,y) =0
menzrama Epdamuda
x—>y: F(x,y)=0

OWKGPMAC KYpuHwubaz QysKyus anuKkianadu;

2’y x = x, 6yazanda ynea moc Keraluear Y =y, 6yaaodu;

3') owKropmac KYpUHUIOG AHUKAQHZAH

x—=>y: F,y)=0

pynruus (x,— 90, x, + 8) oparuxda ysaryxcua 6ijradu;

4") by cwxopmac kjpunuwoaeu Gynxkyus (xo— 0, X, + &) opaauxda
Yarykeus xocuraza sea 6iyaradu.,

HcSor. laprra xypa F (x, y) dynkuns Uy, (X 4g) 22 yauykcns
Ba F (%, Yo) # 0. Anukouk vayn F, (xo, 4o) >0 geinmk. Y xoaza ys-
JIYKCH3 (DYHKUMSTHHHT XOoccacura Kypa (X, ¥,) HYKTaHHHT WIvHAQ

Us.e((xe: 90)) ={(x, YER* 2 x,—8<Tx<Txp+ 8, yp—e<y<<y,+ &}

atpopu (0 << 8<T h, 0 << e<< b Tomuaamure, ¥ (x, y) EUs e (X, Yy)) yuyH
F,(x. y) >0 6ynam. Hdevak, F(x,y) odyHkuua x Y3rapyBuuHvHr (xo —
— &, x, + ) opanukiay onmHran xap Oup TaiHH KufMaTHIa, Yy y3rapyBuM-
HUHT (yHKOMsicy cupatuda yeysud. IOxopuaa uc6or atuaran 13.11- teo-
peMara xypa

F(e, ) =0
TedriaaMa (x, — 6, x, -+ 6) ja
x>y F(x,y)=0
OWIKOpMAC KYpPHHHUIAArH QYHKUMAHH auH{Nali, x = x, OyaraHia yHra
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MOC KeJarad y =y, 6ytalu Ba omkopmac (GyHKuusi (x,— 6, X, + 8) 12 ys3-
JYKCH3 Gynaau.

DHAM OWKOPMAC (HYHKUHSHHHT XOCUAACHHH TONMAMH3. X, HYKTara wyH-
Iait Ax opTtupma GepaliiukKH, x,+ Ax€ (x,— 8, xo + 6) 6yncun. Hatu-
Kaja

x—=>y: F(x,y)=0
olKopMac (YHKUHs XaM OpTThpMara sra 6y.aub,
F(XO+AX, !/0+Ay)=0
6Vaanu. Jemak,
A F(xy Yo) = F (o + Ax, Yo+ Ay) — F (x5, yo) = 0. (13.52)

Waprra xypa F,(x, ) Ba F,(x y) xycycuit Xocunanap Use (xo. ¥o))
Ja vanykcus. BunoGapun F(x, y) dysxuus (x,, Yo) Hykrana audpepeH-
IHAIaHYBYH:

AF (% yo) =F (X Y) Ax + F (X y) Ay + 2 Ax + B Ay. (13.52")

By myHoca6ataaru o Ba P sap Ax Ba Ay napra Gorsimk Ba Ax—>(Q
ma Ay—0, a—0. §—~0.
(13.52') Ba (13.52) MyHOcaGaT1apaH

Ay F;(xo»yo)+a
Ax F; (Xo'yo)'{‘ﬁ

3KaHJAHTH Kesuh YuKaIu.
OwKopMac QYHKUHSIHHHT X, HYKTaja Y3NYKCH3JIMTHHU 3BTHOOpra osHe,,
KeHUNTH TeHrJmKIa A x-»0 jga amMutra YTHO KYHMAArMHH TONAMH3:

lim _é_y_ = lim __Fx(xo'y0)+a —_— Fx (o, Yo) .
Ax-0 A x Ax—0 Fy (x0, 40) +B Fy (%5, 4s)
Hemaxk, ’
’ . Fx (x.li !/o)
Yymrg=— -

Fy (%o. 90)

Us.e (X0 Yo) 12 F' (%, y), F y (x, ¥) xycycu#t xocumanap Y3IyKCH3 Ba
F,(x, ) + 0 6y/mumias OLKOPMAC QYHKUHSHHHE XOCHJIACH
F,(x,
= ,: {x, y)
£, (x9)
HuHT (x,— 6, x, + O) opaiukia yanykcus OyJHLM Keddd uMKaad. eope-
Ma ucGor Gyniu.

Mucoa Yu6y
F(x,y) = xe¥ L gyge* —2=0 (13.53)

TenraaMann Kapaiuuk. Paswauku, F(x, y) = xe¥ 4-ye* —2 dynkunn {(x, y) € R%:
—o LX< R, — 0 Yy<< oo} Tynaamaa ioxopuparn 13.11- Teopemanunr Gapua
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mapraapunr xanoaraautupand. Hemar, V{x,, ¥,) € R? nygranunr Ug,e (x5, 5o))  ar-

poduaa (13.53) Tenrnama owkopMac KYPHHHIDNArH Oyukuusauu andkaaign sa €y olu-
KopMac QyHKUMAHAHT XOCHAacH

F(x, 9) ¢¥ 1 get

T Fxy e

y' =
Gy aam.
OwkopMac KypuHumaard GYHKUHSHUHT XOCHJIAaCHHH KYAUJdarHda XaMm

xucobaaca OV/an. y HHHT X ra GOFJIMK SKaHHHU 3bTHOOpra oauf, F(x,y) =
=0 Jan Tomamms:

Fo (6 0) -+ Fx.p)-y =0.
Byuaan aca

, Fo(x, 9)

Fy (5 9)
OyuIng Kequb uHKaaM.

IOxkopyna xenmupuaran (13.53) Tenrsiava @épampna anux1airas ot-
Kopmac Kypuumuaard QYUKLMSAHHUT XOCHJACHHH XHCOBAaHaHK:

F (x, )+ F,(x,9)y =e¥ 4-ye* 4 (xe¥ 4-¢*)y’ =0, ®
‘e e¥ 4 ye*
y= eX L xe¥

4. OwkopMac GYHKUHSHHUHT 10Kopu TapTtubam xocuia-
Japu. Papas KuaAanIuK,

F,y)=0
TeHrJ1aMa (X, o) € R? nykrauuar Us,e. ((x, y,)) aTpodhitiia omuKopMac KYpHHHLI-
Jarn QysKuHsHA anuKyacki. Arap F (x, y) ysxuus Us.o((x,, ¥,)) A2 yaaykcus
F, (%, y), F,(x, y) xycycuit Xocuaasnapra (F, (% y) == 0) sra 6yaca, owxop-
MaC Kypunuiard ¢yHuKoHs y3aykcus xocujaara sra Gyau6,

i )

= - (13.54)
l:y (x, ¥)
6Yaaau.

Ouan F(x,y) dynxuust Uy, ((£4. Yo)) 33 Y3IYKCH3 HKKHHUM  TapTUOAH
Foxy) F (% y), F{¢,y) xycycut xocuiaaapra sra GV/CHH. y HMHT X
ra GOFJIMKMIHHA 3bTHOOPra oqmb, (13.54) Tenr.aukuu x Gyitiua aupde-
peHUHanab KYHHAarHHH TONaMH3:

v Fe(69)) Fy(r,9) —(F (5, 9), Fy (%)
o F, (5,9 ) )

Arap
(F.(69)),=Falny) +F, (x,9)y,
((F,0p)), = F () + F.(xp)y (13.55)
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9KaHJUTHHH Xucobra ojcak, yHjia
y_ Fuln )+ Fip (2, 9)4) - Fy (3, 9) — (B (5, 9) + Fy (5, 9)-9")Fy (1,9)
Y= -
(F (x,43)*
Fye (%, 9)-Fo (%, 9)—F x,) - Fo {2 9)+HF 2 (%, 9)- Fy (%, §) —F o (2,9)F  (£.9)]y’
(Fy(x,9) )

; Fo (%)
HHMarHn 'F;I(Ty-j- HH

TapTHOJIH XOCH/1a~

O6Ynanu. by wnhonanaru g’ wunr Vpumura“yHuH

Kyiino, owkopmac KVpHHHILAArH GYHKUHAHMHT HKKHH
CH YuyH KyHHAard (opMyJara KelaMmus:

= 9F, (%, 4)-Fy (%, 4)-Fyy (%, ) — F (x, ) F,
(Fy(x9)?

Xynnn wy #ya GunaH omkopMac (GYHKUMAHMHE VUMHUW 'Ba XOKa30 TapTHG-
JIATH XocHJsianapy Tonmazm

13.7-3caarma.
/g F(x,J)-—o

mpmémf XOCHJa 1apmm Kyhaujaruga xaM xnc,o641aca
F(x,y) = 0 nn puddepenunasnat,

F (6y)+ F (x, 9)y"
6yamimHE Tonran 31uK. DyHu sHa 6np MapTa ;qupepeﬂuuamamm \
(F (e, 9),+ (F (v, 9) g k=
=(F.(xy),+y F, (), +F x4y =0
IOkopumaru (13. 55) mynocaGatian (ofisasancak, y xoria yuby
Foa(5,9) 4 2F,, (5, 0) 4 + Fia(, 5)-4' + F (x, 4)-¢ =0
TEHIVIMKKA KeJaMHu3. YHja 3ca
Fia(x,9) - 2F 5 (5, 9)-9" 4 F (x93
Fy(x, 9)

Gy iy Ke.m46 unkaad. By TeHrJMKIars y' HMHC YDHHTa YHMHT KHAMaTR
Fr(x,

-:y)—'Fx:, (x:y) F;,I (x~y)

Y = —

Hu KYHcak, yHia

TR (% )
¥
, 2F (%, 0) Fy6,9) Fry (,9) = Fy (. 8) Feel,9) = Filx, §)-Fia (%, 9)
¥ = (Fyx, 1) P
63naan.

MHEG::. Yty
Fix,yy=2xeY - ye*—2=0
A Y
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s

s auddepentnannab (Kapaacau (x) Gopmyaa),
e¥ + ye* + (xe¥ +-e*)-y’ =0
SyadmunE TonraH sauK. Bynn stha 6up MapTa mudxpepcHnuannaG TonawvHs:
ey’ +y'eF yeX + ey’ xeVy -y’ + xedy”" - y'e* +y'e¥ =0,
ABLHH
y"(xe¥ - eX) + CeVy' -+ 2e¥y’ L xe¥y’2 L yer,
Byunan aca

207y’ {- 2e*y’ L xeVy’? - ye*

Yy’ =
xe¥ 4- ¢*
Byauum keaub yukanu., By tenrsukdaru y’ yuuur §paura yuunr xpfimaTi
fo_ Etye”
y== e* -+ xe¥

HH KYAuG, omkopMac QOYUKUUAHMHT UKKHHYH TAPTHOMH XOCHAACEHH TOIAMH3.

5. Kyn yarapyBunan owkopmac pyHruusnaap. Kyn Vara-
PYBUHIM OUIKOPMAC KYPHHHILAATH DYHKUMUST TYILYHHacH IOKOpHAa VpraHui-
rag Gup VarapyBum/iu OLUKOPMAC KVpHHMiiaru pyHKUMs TYHmiyHuacH KaOu
KHPHTHJIA,IH.

F(x’ !/) = F(xl' xz, M xm’ y) (DYHKU.HH (x = (xb x2> s v ey xm) E Rm)

M = {(x’y)ER,"+l : al<x1<b1’ 400y am< xln<bmr C< y<d} Tg’ﬂ-
Jamjla Gepusras GVackH., Yy

Flo,g) =F(xnxp oo s X)) = OE (13.56)
“TeNTJIaMalH Kapaiuk.

X € R™ nyxranapian nbopat wynjait X tvmaamiun (X < R™) kapaiiuxk-
K4, 6y TynnaMasH oauHraH xap Oup HyKkraza (13.56) Tenriama grona
XaKuKHi eynmra sra OYncuH. Hmu X TYnaaMAQH MXTHEpHH X HYKTaHH
046, 6y HykTara (13.56) TeHrmaMaHHHT AroHa euuMH OYaraH y HU MoOC
Kyamn3. Haripkaga X tymnamjan onuHraH xap GHp X HyKTara, OKOpHaa
K{pcaTnaran Kowjara Kypa, 6urra y mMoc KyHuiub, Qynkuus xocun Oyna-
An. Byngail anukaanran ¢GyHKUMst Kyn y3rapyBuniad (m Ta  yarapyBuuUH)

OUIKOpMac Kypunuwda Gepuaran GyHkuus pe6 aranaju Ba
(FoXor ooy Xm)=>Y: F(Xp X . o0y Xmt)=0
€KH
x—>y:Fle,y)=0
Xaby Gesrunanaju.
Mucon Yy
F(xy, X0 y) = x? Xa — *‘%9 + x4
byukupsun xapaifiauk. Pasmauku,

2
F(xy, 2 4) = x? Xo—Xoy+ X 4=0
www.ziyouz.com kutubxonasi
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tenrsiaMa R2\ { (x;, %) ER? : x; =x§} TYDAaMRad oamirad xap 6up (x;, x;) HyKTaia
SiroHa

X5 X
142
y= 2
2%
eypMra sra, AbHH
2 Y
Xy X
F (xl,xQ,.—El_Q_. =0,
12“—xl

Jemak, Gepuaran TeHrJava €pAaMula X;, X3 Y3TapyBUHJAPNBHT OIKOpMAC KYPHHMIIAATH
QyHKUHACH aHAKAAnANK:

2 2

Xy X X7 X,

(xy, x2)—+_.2_‘_2___: F (xl, xz,._;i_ =0,

Xo—x) \ X3 — Xy

SDuag KVn Y3rapyBuiii OHIKOpMac KYpHIMILIATH (DYHKUMSIIUHE MaB-

KYMTHCH, Y3AYKCH3AUTH XaMJa XOCHJaasapra 3ra OVamim XakularH Teo-
peMasiapHH KeJTHpPaMus.

13. 14-Tteopeva. F(x,y) =F(x;, %o -« o X Y) pynryus (x%y,) =
= (%13, ... X0, 4) ER™ T nygmanune 6upop Uy, .hmk((x", Yo) )=
={(¥,%p .. o XpERTFTI: x) —h < x;<<x0+ Iy, 25— hy<< x5 <<
<x3Fhg oy X <k << XY s Yo — R Y < Yy kfampo-

puda (h,>0,i= 12, ..., m, k>0) Gepurean 6a y xydudaeu wapm-
AQPHU Oaxcapcur:

DUy s,. 2 ((x% y,)) na yanykcus;
2 x= (X1 Xz -+ . Xp) Y320pyeurite

e by

{(xp X0 oo o X ER™ ] — By <2y <X -+ Ry, X3—hy <y, <9+ hy,
. xg!——h,,z< Xy < X2+ hm}

mgnaandan orutean xap 6up matun Kuimamuda y §zapysiunune Qynk-
yuscu cugpamuda geyequ (Kamarosuu);

3) F(«°y,) =0.

¥ xoada (x°%y,) nyxmanune wynoai
UG‘ 6 ... 6mg((x0’ Y))={(xpXe oo 0, Xm Y) € Rm+1 3-"?—’ &< 0 <<x;-+6y,
X9 — 8y << ap<T A+ 8y v . oy X0 =8 <, <x) A0, Yy —e<<Y<J Yo+ &}
ampopu (0<< §,<<h,i=1,2, ..., m,0<<e<<k) monusaduxu,

1Yy M E{(KpsXas + « s Xp)ER™ 1A — 8 <<, <A+ 8y, . . o, X0, —
- 6m< Xm < X?n_l_ 5m}' Yuyr

F,y)=0 (13.56)

menenama Az0Ha Y (Y €(Yo— &, Yo -+ €)) ewumea sea, avuu (13.56) mene-
sama x—y: F(x,y) = 0 owkopsac kjpunuwdazu YHRKYUARYL aruKIaiou;
27) x = x° 6grzanda, ynea Moc Ker2an Y = Y, 6ijradu; ~_—
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3') owkopmac Kjpunuwda anuxranzan
x—=>y: F(e,y) =0
dynryus
{Onxy « oo X ER™X]—8,<T ity <+ 8y, 23 — 8, < x, << 29+ 6,

v 20— 6, <x,<<il -+ 8,}

mynaamda ysaykcus 6ijaradu.
13.15-teopema. F(xy) pynxyus (x° y)) € R*+1 nyxmanune 6upsp
Upp, .- Iy £ (% y0)) ampoduda Gepurean 6a y Kydudazu wapmaapnu

bancapcun:

D Uh,h,..,hmk( (% yo)) Oa yzayxcus;
2) Uh'h’ e hmk(xo' yo)) Oa yaayreus F;; (xl’ Xoy o v oy Koo .l/) (L = 1, 2.
v m)y FoQe, o, oo o X Y) Xycycud xocuaanapea sea ea F; (X1 X35« < o
Xm Y) % 0;

3) F(xU, y()) = 0'
Y x010a (x°,y,) uyxmanune wyndal Uses,. . s,:((x° ¥)) ampopu
O<b<h,i=1,2, ..., m0<e<<k) menuraduku,

) o x€{(xy, %, . . 0 X)) ER™: X0 — 8, <, < 20 8, 49— B, << 1, <<
<X+ 8 .y X0 — 8, <x, <<%+ 8, yuyn

F(x,y) =0 (13.56)

meHzaama aeona Y (Y €(y,—e, Y, + &) ewurea sea, avnu (13.56) mene-
aama x—y: F(x, y) =0 owkopmac kypunuwdacu pynxyuanu anusiaiou;
2"y x=1x" 6yneanda, ynea moc keraduean y =y, 64radu;
3') owropmac Kipunuwda anuKianzan HGYHKYUL

(g oo ) ER™: ) — <ty <XV 48y v ooy 28 — 8, <X, <<
<xp+8,)

mynaamda ysayxcus Oijradu;

4') 6y owxopmac KfpunwwIazi GYHKYUL Y3ayKcus xycycuwld  xccuaa-
nrapea 3ea 6Gtjradu.

By Teopemanapuudr uc6orn ioxopuAa Keatupuarad 13.12 ma 13.13-
TeopeMaslapHUHT MCOOTH KabGHiaup. Y apud HCOOTAALIHH VKYBYHra XasoJsia
3TaMus.

Kyn ysrapysuuan omwkopMac GpyHKUMSHHHI XOCHJIaJapH XaM ICKOpHia-
THra VXual XucoG/aaHad.

Papas kuJafiiuK,

F(XpXar «nr Xy 8) =0 (13. 56)

TeHrJama Oepuaran Oymub. F(xy, X, ..., Xp ) dyukuus 13, 15- reope-
MaHuHr Gapua ILUAPT/IADHHH KAHOATJAHTHPCHM. Dy TeHrnava aHHKJjara
OKOPMAC (DYHKUMSHHHT XYCVCHH XOCHAAMapDUHH TOMAMHM2. Y HHHT X, X,
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« o Xp Japra BOFaMK sKaHuHH 3bTHOOpra oau6, (13.56) aan xy#nzaru-
JapHH TOMaMu3:
F;‘(xlix2l .. wy vay)_]'—F‘;(xl,xg' ..oy xm‘y)'y;l=0,

F;z(xl.x2, sy xm.!/) +F;(xb Xog « v oy Xpps y)'y;2 =0’

e o o o ® e ® € @ & & 8 s a ®¥ s s e 9 ¢ & o o

F;m(xl; Xoy o« o Xm» _!}) —;— F!;(xlrxzr DRI xm,y)'y;m=0.

Kefinury TeHrMKJiapAad sca
,
Fro (%0 Xay o o 0y Xy 1)

I3

y = 7 y
*1 Fy (x‘, x2r .. o0y m,y)
y, _ F;, (x‘,xz, R )]
, = = ’ b4
T2 Fy(x‘, x2) L] xm,y)
. Fro (2, 2a0 o oo Xpa 1)
yxm =

F;(xtnny LY ) xm! y)

6V KeanG YMKaau,
F(x,y) pymxuan Uy, 5 ((x°,4y)) Za YSIYKCH3 10KOpH TapTaban

Xycycnii xocunasapra sra Gyaraupa F(x,y) =0 Tedrjama aHuK/arad ou-
KopMac KypHHHUAard GYHKIHAHHIT XaM IOKOPH TapTHOJ/I XOCHUJafiapH MaB-
XKya Oynazu.

Miucoan Yty N

Fxy, %0, ) =42 — 3%y %,y — 1 =0

TenrJaManu Kapaitauk. Paswanxw, F (X, %,.4) = i3 —3x; x, y —'1  dyukums 13. 15-
TeopeManuur Gapua MAPIIAPHHA KaHOATAauTHPad. Dy Tenwrdama &phaviHia auHKAAHTan
OLIKOPMAC KypHHHULATH DYRKUMAHHIT XYCYCHA XOCHAaNapHAH XHcoOraliuua:

Fy (%1, %2, 9) —35y Xy
’ 1
= — a3 = —— = = X X
Y Fy %0, 9) 3y2—-—3x, Xg y?-—-.\:1 xy ' @ 1%)
’ F;’(x:th»y) _"Bxly xly
U = T gy B — By G — it xy
gy ¥y 1 %2 ¥ 1%2

By owkopmac GyHKUHSHUHT MKKUnHu# TAapTHGIH XOCWIadapa KYAHAArd4a TOMAIAkH:

WP x) xoy, —xe y Yy, — %))

9 =
yxl (yZ — "1 x2)2 ?

2 ’ 4
(" ~—x %) % 4y, — ¥y (299, —x)

n2 =
Yxa (y2 —x x2)2 ’
" (7 —x %)) (!/+x2y;)—x2y(2y-y;’——xl)
yx X, = 2 .
1 X3 (y _x‘ x2)z
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DR

(4 » » o
By reurnuknapiars y’ .y, AAPHMUT YPHHrA VAADURNT KUAMATAApHAH KYAuG Kyhunaru-
JiapHY TONaMmua:

X, XsY
2 — X,%,)%, £ — Xy 2y —x,
S (y 1%2)%; 7 — xir oY (2y P, 2) _
* (42— x,%,)°
3
' 2x) x5y
B (!/2_x1x2)3,
XY Xy
(y? — Xy x) %, —————— — 2y (Y ————— — &
.o Y o) Yr—x1 X% 9 (2 Y2 — X %3 ) =
SO (4 — xyxp)®
3
_ 2x %oy
(0* —x x)8
s Xy XYy
P—x 1, Xy =Xy (2y———— —x
. (v 1 2)(y+ 2y""—xlx2) 24 ( P — %% 1) _
Yae = (¥2 — x1 x5)% P
2
__!/(lf—'?[/ x1x2—-xfx§)
G — x %)

6. TenrmaManap cucreMacH 6uJgal anHKAaHaAHraH Ol-
KopMac GyHKUHAAAp. Duau, Kearycujda OH3 YuyyH Kepak Gymagurau
AHaga YMYMHHDOK X041 OH/aH, TeHrsamaliap CHCTEMacH OpKaad aduKJiaua-
Jurai Gup Heua (DYHKUMsJIap cucreMacy Ouaan TaHUmAAMMK.

m-+n Ta Xy, Xp - .. X BA Y13 Ygs + . - Y, APTYMEHTAAPHUHT YIUOY
n 1a

FixsXo . o0 X Yol -+ o Y (=12, ..., 1)
$yukuuanapy R™+" (asomaru Gupop
M={(x,Xp « . oy Xy YpslYpr - -» Y)ERT T
< <b,a, << x,<<by, ..., 0,<x,<b,,c<y <d,...,
G < Yp<d,}
‘Tynaamia Gepuarail 6yacun. Kydniaru
F1=F1(xbx2v ey X Yu Yo o o0 or yn)=0 l
F2=F2(xl. KXo oo oy Xon Yt Yor « « oy yn)=0 (13-57)
Fn=Fn(x‘,X2, e ony xmvy!'yy LIRS ] n)=0
"TEHr/IaMaslap CHCTEMACHHH KapalauK. X == (X, Xp . » «» Xp) Y3TAPYBUHHHHT
KuiiMatsapuan ubopar wmyniai
Mo={e=(p% ..., 5 )ER™: a<x<b,0,<x,<b, ...
a,<x,<b = R™
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TYMAaMHR KapafiHKKH, 6V TynaaMiad OJMHTaH Xap 6up x' = (x}, x5 ...,
x,) nykraga (13.57) cucrema, sibuu

Fi(xpXp oo or X Yo Yoo « = Y) =0

Fo(du Xy o ooy Xpo Yo Ygr + o Y =0

Fa(xp Xy o oo Xpp Yyl oo ) =0
CHCTEMA SITOHA eYHMJAD CHCTEMACH Y, Uy - - -» Y, Ta 3ra OYACHH. Iuau
M, tynaavnan uxTHEDHE (X[, Xy . . ., X,) DYKTauu oaub, Oy Hykrara
{13.57) TenrnaManap CHCTEMacHHHHI SIPOHA €UHMJAPH CHCTEMacH GyJraq
Yi»Ygr - - o Y, HA MoC K¥simus, Hartuxaza M, TtyniaMpan oJHHraun xap
GHp (X3 X - . .» X,,) TA I0KODHA KYPCATHATAH KOMAAra KYPa Yys Yy, « - o Y,
Jiap Moc KYArIMG, n Ta pyHKuust XocHa Oynaa. Bynjalt ankkaaurad ¢yunk-
wusinap (13. 57) Tedraavanap cucreMacH ¢paaMHia anMKJaHray OLIKOpMac

Kypunningary QysHkuysiap Je6 aramagu. Kauzat mapraap Gaxapuniraxja
wy (13.57) renrnamanap cucreMacH Y, Yo . - -» Y, JIAPHUHI Xap Oupuuu

X1y Xao « o o0 X, YBrapYBUHNADHHHT (QYHKUMACH CupaTHAa alUKJIAUIH  MyM-
KUHJIMTH XaKUZard Macaja MyxuM. Dyngadl YMymuil Macajand xaa Kuiuil-
HU OMTTa COLJIAPOK XOJH VpraHumgan Golusiaimus.

Wkku Fy=F (X1, X3, Y1, Y) B8 Fyp= Fy(x1, X3 Y1, yp) Pysruns (x9,x)
YY) €ER* wuykrauuur  Gupop Up oot (G x99 ={(x) %0, Y1 9, €
€RY: X —h < x <X by, 1) — By <ty << 53+ hyg, 4] — Ry <<y, <Y} +
+kp Y3 — Ry <<y, < Y3+ k,} arpopmaa (b >0, h, >0,k >0, £, >0)
Gepuaran 6yJcuH, Yoy

F1=Fl(x,,x2,y1,y2)=0}
Fy= Fy(x, X2, Y1, Y2) = 0

»
’

(13.58)

TEHrJIaMasap CHCTEMACHlH Kapaiuk.

Suan Fy(xy, X Y1, Y2) Ba Fy (x5, X, Yy, o) QYHKLHSAAAP KAHMAN [HADTIADHA
Oaxapranaa (13.58) TeHrnamanap CHCTEMACH OWIKOPMAC (YHKUIHMAJAPHH
aHHKJIAWM MacaslaCH OHMaH LUYFYJIIaHaMK3.

@apa3 Kuialnnk, F(xp, x5 Yy, y5) Ba Fy(xy, Xy, Y1, ) OyHKOHAAAD yuyH
Fy (e xp o1, 99 = 0, Fy (65 x5, 4%, 47) = 0
Gyncuu. Byunan Tamwkapu KapanaGrtrad (YHKuusiap Up e, (60 25, 6% 99)
Ja y3ayKkcus Gapua XyCycHM xocmaasiapra sra Ba, aiTalJHK,
aF[ (X?: xgv y?’ !Ig)
o
Gyuicun. Y xonma 13.14-teopemara xypa (x9,x3, 49, 49) HyKTauuHr wyHpah
Uy atpodu (U, = U,y 4 (0,59, 40, 49)) TOmunasuky, 6y atpodaa

Fy(xy %0, 41, 42) =0

#0
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TeHraaMa
(1 Xor Yo) = Y1 2 Fy (g, Xg Y1 42) = 0
OILKOpMAac KYpHHHUILAATH (YHKUMSHH auukiafiau. Uly dyukuusnu
= [1 (%1, X2, o)

1e6 Genrunaiauk. Bynu (13.58) cuCreMaHuHr MKKHIGH TeHTJaMacHaaru
Y1 HUHT §puura KViHO KyHHIarHHM TOnaMH3:

Fy(xy, 9 1 (x4 %9), 4) = 0.
SAuau
oFr, (x?, xg. s (x(,], xg),y(,))
0y
6yscHn gefiank. Y Xoada sma 13. 14-Teopevara kypa (x, x3, ¢9, 49) HyK-
Tanaur wysjai U, atpopn (U, < Uy o, (9,43, 47, 49)) TOMMRAmIKH, GY
atpodaa

0 (13.59)

Fo (g, X9, (X1, X9).4y o) = O
TEHrJiaMa
(1. X2) > Yot Fo (x, Xo, f (%1, X,), y) =0
omwKopMac Kypuuuw/ard "QyHKuusHE anuknafizn. By OyHKUMSEHH y, =

= f, (X1, X,) 7166 GeaTHIailImK.
Wynpait kuu6, (13. 58) renrsamanap cucremacu (xS, x3, 49, ¥) nyxra-

HHHT GHpOp -aTpoduia Y, Ba Y, JapPHH X;, X, Y3rapyBUMJIaDHHHI (DYHKUHSCH
cudatuaa anuknainm:

Y= [ (1 %o f5 (%1, %9)),

Yo = [2(xy, %o)-
Pasmanku, f, (x3, x39), f, (3 x9))= 4, f, (x}. x)) = y3. FOkopunaru (13.59)

LIAPTiM KyAHAarHya G3uIl MYMKHH:

OF,  0Fs, Oy

_a 77;‘. 9y
Bynga Gapua xycycuit Xocuaanap (x93, x3, 4%, y3) HyKTana xucoGnanran, Arap

# 0.

OFy
o
0Y» - oF,
oyx
SKaHHIIM 3BTHOOpPra OJICaK, YHAA

OFy  OF, 0y, _ OF, &( _?_.‘/g)= P
d. T Bys  Ogy  Oye T Ay \ OF, oFy
omn Oy
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6yaanu. Mopomuky,
AF, 0
9y, i
3KaH, yuia
dF, OF,  9F, OF,
dy: O dyy Oy, =0
SIBHU
0F, OF,
0y Oyp
oF, oF,| ™0 (13.60)

Oyy  Ouy

6Vnamn. Wynuaih xunn6 (13.59) myHocaGatuu (13.60) kypuuuiuza ésumn
MYMKHH 3KaH.

Harmxana ymGy Teopemara xenaMus.

13.16- Teopema. Fi(xy, Xy Y1, Ys) 6a Fy (%1 X5 Y1 Yo) pyHKyus-
aap (€}, x3, 1f}, ¥9) € R* uykmanunz 6upop U, , ., ampoguda (h, >0,
hy >0, by >0, ky>0) 6bepuscan 6a yaap Kydudaeuw wapmrapru Oa-
HAPCUH:

D) Uppoge, @3 23 43, 4)) 0a ysayicus;

2) Uppyeyr, (0 %3, 40 49) Oa Gapua xycyculi xocunarapea sea éa
yaap ysayxcus;

3) xycycuid xocunranrapuune (x3, x5, 4%, y3) nykmadasu Kuiimamaapu-
O0an my3unrean ywby Oemepmunanm HOa0QH phapKau:

o 9F
Oy 9y,
OFy OF;
9y, 94

+ 0;

4) (5, 23, ¥, 1)) Oa
Fi(8 23, 4% y) =0, Fo(«8, x2, 4% 4% =0.
Y xon0a (x, x3, 43, y3) nyxmanune wyndal Ug 4., (<, x5, 43, 43)) am-
pohu (0 << 8, << hy, 0<< 8,<<hy, 0<<&y<hy, O0<<e,<<ky) monuaraduxu,
6y ampogda
1) (13.58) menesamarap cucmemacu OWKOPMAC Kijpuruwidneu
9= N X ol %), Yo=Fa (01 xp)
PyHryuarapru anukaalion;
2) (xp x3) = (x9, xJ) Otjncanda, yrea moc xenaduean
Yy =y? = fl(x(l,’ x‘;, fa (29, Xg)). Ya=yy=" (X(i, x3)
b6gradu;
3') owxopmac Kkypunuwda anuxasanear [, 6a f, dynxyussap
{(xp x)ER%: x)— 6, <<y <04 8y, 23— 8, <Tx, <) 4 0,}
mijnaanda ysaykcusd 6a Gapua ysaykcus xycycul xocurarapea sza 6y-
radu.

127
www.ziyouz.com kutubxonasi



Ilyngait Kuaub, GdyHKUMOHAN KeTMa- KeTJAMKHUHT Xap Gup Xagu, 6u3
apBan l- kueMm, 3- 606ja Kypran COHJIH KeTMa- KeTIMKHHHT XalllapHAaH
dapxan §1apox MyaitsH QyHKUMsIIApAaH HOOpaTaup.

llyun xaM Tapkuadawl JosHMKH, fi(x), f(x), ..., [,(x), ... kerMa-
ReTMHK TYPJM XaJUIBDHHUHT aHHKJAHHILI COXacH, YMYMaH afTraHia, Typiuua
6y MyMeuH. bus 6y epia X cudaTHIA 1y COXaJapHHHT VMYMui
KHCMHMHU OJIHO KapaiMus.

(14.2) ketMa- keTauKAa f,(x) QYHKOMS Iy KeTMa- KeTJHKHHHT YMYMmul
xadu (n- xadu) nefimnamn. Hemak, (14.2) dyHxumoHAN KeTMA- KETJIHKHUHI
YMYMHH Xagd x Ba n yarapysuwiapra (x € X, n € N) Gorank Gyaapu.

Mucoanap. 1. ¢ — xap 6up HaTypan n coura dynkunsany IMoc x¥ioBun

2 1.x2

akexautapaw Gyacad. ¥ xonia ywldy X = (— oo, —',—’olo)-r'rxymxa.\ma Gepuiran
1 1, 1 1

1422 g4 o 77 prga

GyHKUHOHAN KeIMa-KeTIHKKA 3ra GyaaMda3. DBy KeTMa-KeTAHKHA BT yMmymut Xazm

fn(x)=

ey Gynany.

2. @ — xap Oup marypas n COHra sin'_/__x_ JPYHKIMSIHE MOC K VIOBUM AKCAAHTHPHII
n
6yacun. By xoama kylmaaru
.V . Vx LV .V x
sm}iﬁ, sin¥ % sinV %, .., sin !{_ﬁ, .-

hr et

1 2 3 n
BYHKUHOHAT K2rMa- KeRAMK XO2Hi Gyaaxu. ¥ X =1[0, 4-) Tymavza Gepuiran Gy -

UG, yMyMuft Xamu f, (x) = sin]_/% Gynanu.
3. Ywby e
Ve, 2, Vx,...

QYOI 11T K201 KA01ALTE  KApalinuk. DBy xerMa- KeT/AHKuMHT TOX HOMCPAH ¥pHHAA
Typrau xai11apa (—x, --») opaaugia G2pairan ¢yakuusaap 6yaub, xyypr HoMepad
$pauaa rypray xatrapa sca [0, -f->) opaankda GepHaras byskuusiapisp. By x -
kerauknd X == [0, -} ~0) opanukAa Gepuaran je6 KapaivHs, YHHHT yMymuil x (f

e
ea . Ny
fn(x)=4q x * , arap n — 10K con 6jca, /(/9
V x, arap'n — Xyt conr Gyaca !< ,(j’
X rynaaMaa Gepuarad GUpop ~‘ / e
fs (0 oo F(0)s oo @22) '
KeT™Ma- KeTJIMKHH  Kapaisuk. By X rtynnavaa  xq(x, € X) HyxkTaua o6,
(14.2) xerma- KeTIMK Xap Oup f,(x) XaAMHMMD 1Y HYKTaAard KuiMaTHHH
xucobnaitvus, Harwkana gyhiugaru -

() afe (Eoh o oo Fu(e)s « o (14.3)

COHNIAP KeTMa- KeTAUTH XOCHT Oysamd,

CoHJlap KeTMa- KeTJHTH 34, aHAKPOFH Y.IapHuHr FSIKHH/AIUYBUHMTH,
YSOKJIAIIYBIHIHIH, SAKUHJAUIYBYH KETMa- KeTJHKHHHT XOCCAaNapd 1~ KuCM-
HUAT 3- 600uaa Gartadcui Yprauwirad siu.

Gyaanu.
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14.1- Taspud. Arap {f,(x,)} coHnap KeTva- KeT.IHTH SIKHHJALIYBYH I
(ysoknamysun) 6§aca, {f, (x)} ¢yHxkmOoHan KeTMma- KeTIMK X, Kyxmada |

akurrauysdy (ysoxaawyeuu) neb ataaaiu, x, HyKra 3ca 6y (pyHKIMOHAN

KeTMa-~ KeTJIHKHUHT aKuxiawuu (y3oxaiawuul) Hykmacu jaedunand.
{f,(x)} byHKuHOBAT KeTMa- KeTJHKHHHr Gapya AKHHJamWMW (Y30KJja-

) ByKTajzapufiaH nbopat TymiaM {f,(x)} KeTMa- KeTIMKHHHT AKuHAQ-

wiuw (ysoxaawuut) coxacu (mijnaamu) 1e6 arajaiu.
bus 6avsan M tynnav (M < R) {f,(x)} $ysKuHOHan KeTMa- KeT/IHK-

HHHF siKuHJawmi  (Vsoknammil) coxacH (Tynsamu) 6yacuH jeran néopa
ypuura, yHuHr sksuBanieHTH — {f,(x)} ¢yHKnHMOHan Kerva- Ketnk M co-

xafa (TymaaMaa) sxHHJanyBun (Y30XJalnyBYH) GYJICHH JeraH HOGOpaHM M-
JlaTaBepamus.

Bupop {f,(x)} dynxuponan Kerma- kersmK Gepuiran 6yan6, M(McR)
3Ca Wy KeTMa- KeTJMKHHHI JauMm coxacH OYJCHH. YHAa ¥ x,€M
YUYYH yHra MocC

f1(xo)s cor [a(xo)s -

KeTMa- KeTJHK llmf (xg) o ata Gynamu.

Arap M(M = R) TynJ]aMlIaH OJMHTaH Xap GHp x ra, yYHra Moc KeJja-
aurad f,(x), f.(x), y (%), - ... KeTMa- KeTAMKHHHF JIMMHTHHH MOC
KY#icag, sbHH

i—rc0

f:x—tlim/‘n(x)i

yHza M tynnamaa Gepunraw f(x) Gysrums Xocua 63naan. By f(x) bynkuusau
{fn (x)} reTMa- KeTJIMKHHHT aumum GyHryuscu 1e6 ataiimus. Jemak,

lim f, (0) = [ (1) (x,€ M). (14.4)
My coxalafpt1.! Ymey
- 1 - .
; fﬂ (x),=l{n2+ xz} (n =,ls 2, .. -)

ObyHKUHOBAA KeTMa:- KCTHHK % X € R ja axunjawysun 63ak6, AM1 T dyvknes afinan O
ra TeHr: ¥ x € R yuyn,

' ’li n = l 0.
. m f (x) = lim 2_*_ 2| ; ff ]?
2. Ky#ugaru

{in) = {n*x+1} (=1, &
dynkiponan xetMa- ke dagar 6urra x =0 I'Hyrg'ranamna SAKHIMIAIUYBYH, KOJTaH N
Gapya HyKTaJlapia y3oxjamysun GyJjanu:

-"‘-*Vl‘m-

lim f, (x) -—llm (n2x+1)=

n=»00

3. Yuby

~- o0, arap x >0 6yuca,

{ 1, arap x =0 6yuca,
— oo, arap x<<0 6yaca.

{fn(x)}={n smV—} =1,2...)
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Pyugumonan kerma- kemx ¥ *ER 4 A2 AKHIALYBIH 6ym—15 YHHHD JTHMAT QynKUuds -
ca f(x)=V x Gynragu. Xaxukaran XaM,

V x
Sin T—

Vi _ Iim

hm fn (x)—hmn sin T = lim Vx

Vi=Vx.

4. Kyfunary
n()}={"} (n=1,2,...)

yHKUHONAN KeTMA- KCTAMKHE Kapadnuk . DBy dynkuvonman kerva-kersmk yuyn, ¥ x¢€
€(l, +oo) na

lim f, () = lim x? = o0,
n—o00 n-»o0

x=1 6yaranza
limfp(l) =1lim1? =1,
n—oco n=-»00

¥ xE(—1, 1) 2a 5
lim x) = lj =0,

N-sco in ( ) flep0O - -

M x € (—oo, —1] 6yaranaza sca Gepuaran GYHKUMOHAT KSrMa- KeTMUKHHAT JIHMHUTH

MaBxKyd 3Mac.
TyHnait xunnG, Gepunrau {fn (0)} = {x"} QysKUHCHAN KeTMA-KCTIHKHMHT SIKHU-

aamuw coxacH M = (—1, 1] 6§au6, mumar pynxuus
_ 0, arap — 1 <x <1 Gyica,
f(0) = { 1, arap x =1 6ynca

Gynagw.
2. dynknuonana Karopaap. Bupop X(X < R) rymnamma u, (x),
uy(x), ... U, (x), ... OYHKIHONA] KETMA- KeTAHK Gepuaran GyJcum.

14.2- Ta’pr(I) Kyi’mllam
Uy () bty () 4 o 1, () -

o
upoaa pynxyuonan Kamop 2e6 aranajy Ba y Zun (x) Kabu Gesrunanaiy:
n=]

Pu, ) =u(x) +u (). .. 4w, (x) 4. .. (14.5)
n=4 ’
Uy (x), uy(x), ... dynkunsnap (14.5) yuryuonas ramoprune xadrapu,
(1, (x) aca gynkyuonar kamopuune ymymuid xaow (n- xadu) ne6 aranaid.
DyHKUHONAT KAaTOPra MHCOJIIp KeJITHPaMHU3:
LS = I x4 . (—00 < x< 00)
n=1

X

s St -
" (=D M+ 1) 1D D) @t nT

X
terrne+y T 0<F<=)
Iynaait Kumb, bYHKUMOHAT KaTOpHUHT Xap Oup Xaad, assan (l-gucM-
132 G e (07
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nuHr 11- Go6una) ypranuaran COHAM KATOPHMHT XaAdapujan (apkau yaa-
pox, Mya#siH (yHKIUsIapAaH HOOpaTaup.

0
14.1- scnatma. Y u, (x) Gynkuponas Karop TYPaH XalJapuHHIT Ge-
n=]
puaHHL coxanapu (T¥msavaaph), yMyman aHtrania, typauya OyJiagu. Bus
Oy epaa X TVmsiaMm cudaruaa LIy COXaJapHHHT YMYMHH KUCMHHH TYIuy-
11aMu3.
X tymaamaa xi(x, € X) uykraun oau6, (14.5) ¢pynkumonas KaropHUHT
xap oup u,(x)(n=1, 2, ...) Xaaunuur Wy HYKTajar® KMHMaTHHH TOna-
smu3. Harmmxkaza viusy

% b 5]
Zun (Xo = ul (x(]) + u2 (XO) + LI + un (‘x(}) ‘{‘ coe (146)
n=4
CONSH KaTop XoCH.a G¥.jamu.
Mabayvku, colid Kartopsap, WHapHHHr SIKHHJAINYBUMHIH, Y30KJalllvB-
YHJNTH, SIKHHJAILMUI AJIOMATIapH, AKMHAAUIYBYH KATOPSAPHHHT XOCCAJapH
1- guemuunr 11- 6o6uia Gatadensa Oadu dTHATAH M.

o0
14.3- Tavpud. Arap N u (x,) COHIH KATOP AKMIIAWIYBUM (V30K.1a-

n={

o0
wyeqs) 6yaca, M4, (x) dynkuuonal Katop xo(xo€X) nyxmada skuuia-
n={
wyeqn (ysoxaauiysiu) 1e6 aranaiu, x, HyKra aca Oy dyixuxOnaa karop-
HUNT sAKunrauiuw (ysoxaawuw) nyxmacy JeRunain.

oo
M u, (x) gynkuHonan Katopuunr Gapya sIKHRVIALHLL (Y3OKJALLHI) HYK-
n={
Tajapufiail uGopat TynjaM, Oy (YHKUHONAN KATOPHHIr sxuriaquus (Y30K-
aquiuur) coxacu (mgnaamu) HeHUaiu.
o0

Kefiunru Gaénmnmusia 613 Zun (x) (pynKuuonan KATOPHHUIT AKHHJIaIIHI
n 1

oo
(yaokaawmw) coxacu M rynaaM 6yacud acimw Ypuara M4, (x) ¢yskuuo-
n=14
Haa karop M tVivamia sKHnnawysyH (Y30KJallyBuH) OyvicHH JeraH HOO-
patiH XaM HULIaTaBepaMH3.

Bipop iun (x) dyukuuonaa karop Oepuarau 6yau6, M(M < R) sca

n=1{

Wy QYUKIHOHAA KATOPHHHI SIKMHJAIUHII COXaCH GYJICHH. \ X, €M yuyH,
[s-]

yHra Moc Mu, () =uy(xg) -ty (x)+ . . . +4,(xp) +... KaTop SIKHH-

n={
JAlYBYH, YHHHT HHFHHAMCHIHN 3Ca S, AeHJHK.
Arap M TtyniamjaH oJsiMHrag xap OHMp X ra ynra MOC KeJjajHrat

S“. u,(x) =ty (x) +ua(¥) 4. ..+, (x) +... KaTOPHHHT HHFHHAMCHHHU

n=1

Moc Kyicak, ynga M Tynsampa OGepuaran S (x) QVHKIHMSA XOCHA GYjaalu.
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» Joo

By S(x) dynkuwnamn ¥ u, (x) = u; (x) +uy(x) + . . .+ u, (x) . . . GyIK-
Ny

ILHOHAJ KATOPHMHT UurunOucu ne6 ataiivus. Hemak,  x€M yuyn

00
N (x) =u,(0) Fug(x) + .. 4w, (). .. =S(v).
n={
DynKiuHOHa1 KaTopJapia XaM, XYAAM COHJIHM KaTopJapiard Kabu, Ka-
TOPHMHT KHCMHH HHFMHAMJAPH TYIUYHYACH KHDHTHJIAIH.
(14.5) (pyiKIHONAn KATOPHUHT JAacTSalku Xainapuiad Irysuaran ymby

Si(x) =1 (x),
Sq (%) = 1y (1) + uyx),

aurnuannap (14.5) GyHkuuoHaa KaTOpHGHr kucmull durundurapy Aeiuna-
. Ievak, (14.5) ¢pyHkunoHaa1 Karop b2paaran xoaaa xap jgoum Oy xa-
TOPHHHI' KHCMH#l HuFHHAWNApuian nbopar {S, (x)}:

Sii(), S, .. Sg(e) .. (14.7)

(OYHKIHOHAM KeTMa- KeTJAHKHII XOCHJ KU/MIN MYMKHH,

Axcunua, (14.5) (GYHKUNOHAT KATOPHAHT KUCMUHA HFHHIMIAPHIAH HGO-
par (14.7) dyHKUMOHAS KeTMA- KeTAHK O2pHAraH Xo/1a, Xap AouM Xalja-
pu (14.5) (pyurnHOHAA KATOPHAHT MOT X3aA/Napdra TeHr GyJaraH KyH4Aard

Si()HISs(®) =S, () + ... +[S,()—S,_ I +...

YHKUMOHA KATOPIH XOCHA KHJHII MYMKHH.

COHAN KATOPIMHI  SKHBJAINYBYHINTH (Y30KJAWYBYMJIHTH) TabPUhHHH
scna6 (xapasncud, 1- gueM, 11- 506, 1- §) (14.5) dVHKUMOHAN KATOPHHHT
X, HyKTaja SIKHHJIAUIYBYMIMIY (Y30K/IALUYBYHJIHTH) HH KyHHAArHUa XaMm Tab-
pudaain MYMKHH.

14.4- rabpud. Arap n-—>oo nma {S,(x)} yHKIUHOHA KETMa- KETJHK

-
Xo(%o €M) HyKrama sikuHiamyBud (y3oKaawysgu) Gjiaca, Wu,(r) dynx-
n=={
LHOHAN KaTop X, Hyxmada sxurarauysuu (y3oxsauiyeds) ne6 araiaiu.
By QyHKIHOHAJ KeTMa- KeTJMKHHHT SIKMHJAumM (Y30KJallHII) COXAcH
(Tynnamy) TerHUIH (HYHKUHOHANA KATODHHMHT Axuraauiuus (y3oKiawuut)
coxacu (mynramu) ne6 aranaji. .
(14.7) dyHKIHOHA K€TMa- KeTJIHKHHHT JHUMUT OYHRIusicH S (x):
limS,'(x) = S (x)

n—»c0
(14.5) ¢ynkuuonas KaTOPHHHI furunOucy 1e6 aranapy.
Mucoanap. 1. Ymo6y
ix”“*: 4 x4 224 ... fx"1 4. .,
n=4
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d)yuxunorlan KaTopHH Kapaitauk. DBy xatopuunr xap GHp xalu: ¢, (x) = x"~1(n =
=], . ) dyHruna R = (— o0, 4 o) pa Gepuaran. Kapanadrran ¢ynkuuounan ga-
'ropmmr x\ucmuﬁ AHFHHIHCH
1 —x" .
S,()=14x+x24.., Lx"—1= I_x,arapxaéléynca,
n , arap x=1 6yaca

6yuann. Yiaa

1 x" 1
VXE(—1, 41 yqyu llm Sy (x) = llm( )=

l—x Tl—x P —x’

¥ x €1, + o) yuyn lim S,l (x) =00, ¥ x€ (— oo, —1] yuyn {S, ()} dynkuuonan
n-yo00

KeTMA-KeTJIHK JIKMUTTa 5ra aMmac,
Ilyunak xui w6, Gepuaran (yHKUWOHAT KATOPHMHT SKHHAALMI coxacH M = (—I,
-i-1), ysoxnammnm coxacit 3¢ca R\ M = (— oo, —1] |J [}, - o) Aam uGopar.

(— 1, 4 1) oparuza by HigHoHAT KaTOPRUUD HH Frugucy S (x) = 6yaazu.

2. Kyiinaaru

)_J (n—l)x——l](nx—l p O<r<+=)

dynxupona’ aTopHn Kapaiyiuk. By KaTOpHHHT KHCMEA HHTHHAHCHIE TOHaMH3!:
. n

o= S - Bl
n —H-[(k—x)x—x~1](1ex-'r1)_k_1 (k—1)x+1 kx-1]  nxtl

Yuna .
O lme,,(x)—-"an;[]———l;—l-]-—l O<x< 4 o0)

Gyaany. Jemak, Gepuarad kaTopHuur fweuugucu S (x) = 1 Gynaan.

Dus 10KopHA2 (PYHRIMONAA KeTMa- KeTAuK Xamia (GYHKLUHOHAJI KaTop-
Jap, YJapHHHT SIKHHJAUYBUMJIKTH (Y30KJALYBUHJNIH) TYLIyHYajapH OuaH
TAHWLULHK.

Acawna GyHza#l TyuyHuanap OGuaaH Gus, apaJd, xycycudt xoama (ysra-
PYBUH X HHHI Xap Gup TaiiuH KuiMaTtHaa) 1- Kucmumur 3- ra }1- 606na-
pUAa COMAAp KETMa- KEeTJHMIM, COHJIM KaTopJap Ae0 TaHHIMOG, yJapuu Oa-
Tagcua ypraurai 37uK.

X.03UpTH X0d, SIbHH (pynxumﬂaa KeTMa- KeTJIHKHHHT JUMHT (DYHKIHS-
cu f(x), dynkunonan Katop AurHuaucH S(x) aap x YSrapyBuHHHHT (DYHK-
unsiiapy 6yanum 6y f(x) Ba S (r) napHUHT GYHKIHOHAA Xoccajapuid Yp-
FaHMINHH 1aK030 3TajlH.

Macana {f, (x)} GyHKIHOHAA KeTMa- KeT/mK Xap 6up f,(x) (n=1, 2,.)

XaAMHUHT GYNKIKOHAA Xoccanapura Kypa (y3aykcuaaurh, aupdepenimas-
JAHYBUHAMTH Ba X0Ka30) [ (X) JMMHT QYHKUMSHHOT MOC XOCCAJIapHHH,
o0

Y u, (x) dynkuponan Karop xap 6up &, (x) (n=1,2,..) Xanu bysKIHO-
n=={

HaJl XOCcajapura Kypa, Kartop iwFnpaucH S (x) HHHT MOC XoccaJapHHH
ypranumpan H6opar.
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By f(x) xavna S (x) gyuxumsmapusur xoccanapuny yprauwuuia, {f(x)}
KeTMAa- KeTJHKUHHT JHMHT (yreuus f(x) ra, Karop Kucumuil HuFruHaMCH
S, (x) HuHr xarop #HurumAucH S(x) ra sKUHJANMW (MHTHIMIL) XapaKTEpH
MyxuM poab yiuakad. UIyHuHT yuyn 6IéHuavu3ny GyHEKIHOHAT KeTMa- KeT-
JIMK XaMaa (DYyHKUMOHAJ KATOPHHHT TEKHC SIKHHIAIUMIUM TYIIYHYACHHH KH-
puTHIU Ba YHH VpramuiugaH Gomuiaivus.

2-§. PyHKUHMOHA] KCTM2-KETJHK Ba KATOpJApHUHr TEeKHC sIKHHJALyB-
YHJIHMrH

1. PyHKHHOHA KETMa~KEeTJAHKHHUUT TEKHC IKHHAAIWY B~
uuauru. Brupop {fa (x)}:

Fr@. fa(x)s ooy fa(x)s - .. (14.9)
¢dyukuHoHan KeTMa-Kersuk Oepuaran 6y, M(M c R) sca Gy kerMma-
KeTJAMKHHHT SIKHHJaumir coxack Gyacud. f(x) dyuxuus (14.2) dynxuuonan
KeTMa- KeTIMKHUHT JMMUT ypxuusca Oyacun. Hemak, {f»(x)} ¢yHruu-
OHas KerMa-keTJmk M TynaaMuMHT Xap Oup xo(x, € M) nvgracuga, n — oo
na MoC f{x,) ra WHTHJIA/u:

lim fa (o) =  (xp).
n—oo

Kervia- KeTJIMKHUIT JHMHTH Tabpudura Kypa Oy KYHHAACHHH aHTrJaTain:
\# € >0 con onmMHTamia XaM, wyHzal 7, €N Tomdnaauku, 6apya n >>n,
yuyn
a (o) — [ (xo) <

6yaaan. Bynja ny, narypaa con € >0 ra Ba OJMHraH X, HyXTara OOFJHK
Gyaagn: ny =ny (e, x,) (4yHKd, x ysrapysBunuuHr M TtyngaMaaH o;auirad
Typau KuiiMataapuza {fs(x)} KeTMa-KeT/IHMK, yvMyMal aiTranga, TypJadua
6yaann).

M Tynnavzarn Gapua HyKTajap YuyH yMyvuit 6ysran s, Hatypaa
COHHH TONMII MYMKHHMH JE€raH caBos Tyeunagd. Dywu xviimmaruua tyury-
HHUI Kepak: % € =>() COH OJIMHTaHAa XaM /1 >N, Ba' x € M yuyH (fn (x)—
— f(x)|<< e 6Yaapuran ny €N Tonunazumu?

Kyinaa KeJNTHpHJAJMraH MHCOJJIAD KypcaTafKy, 0ab3H GYHKIMOHAN
KCTMd- KeTJIHKJIap yuyn OyHAaH n, HaTypaJ COH TONMMJAAH; “ab3H (YHK-
[MOHAJ KeTMd- KETJIMKJAp YUYVH 5Ca TONHAMAHIH, SILHH Gupop gy >0 COHH
yuyH HcTajgrall Karra n€N coHM oamHramja xaM wysgai# x € M mykra

TOMNHJIAJAUKH,
Ifn () — [ ()] >
TEHICH3MUK OaxKapHJiaiu.

sinn x
n

Mucoanaap. 1. Y6y
() = {

GYHKUHOHAM KCTMA- KETVIHKHH Kapafmuk. By XerMa- KeMIHKHMHT SIKHHJA LMW COX acH
M= (—o0, 4+ o), THVHT DYHKIHACH 3ca
N . sinnx
lim f,(x) = lim—— =0
n—oco n—oco N
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Gynaau. Lemak, fx) = 0. By sxHHJAWHINNKHC XApaKTepd KyHufaryqapup:

1
% &€>>0 COH OJHHTANAA {XaM fy = _a—| neftunca, Gapua n>n, fa Ba ¥ xE M na

sinn x 1
— <~ <
n n

Va(0)—j(0))=

Oyaanu.
By xosaa n, uatypan cou (akat ¢ raruna GorIMK 65nu6, kapanaérran x(xC (—oo,
—+ o)) Hyk1ara Gorauk sMac. Dowkaua afiTranga, TORMAran ny HaTypag coi Gapya x

(xS (— o, < o)) uykTanap yuyH ymyMmuigup.
2. Y6y

nx
{fn(X)}={l—+u—+x} o<y

(YRKHHOHAT KETMA-KCTIHKUH KapaiIuk,
Dy ¢ynxuuonan xerma- KCTAHKIHNT JuvuT dynrumsich f(x) = x Gyragu:

nx
—— =X
wl4n-tx
By AKMWJANHMEHHT XapaKTepd XaM aBBAIH  nCoJjarniex. Xakuxatian xam, ¥ e >0
(e<< 1) connn oaafink. n, cudaruiaa

)

HH OJCaK, ¥ n>>ny Ba x - [0,1} nyxra yuyn

f (x) = lim f, (x)=lim
n—roo nN—

n Xy Xo (1 1) X (11 xp)
_ = — el 14.8
U (xg)— [ (x0) | = I+ ndxg Xy l—{«n;xo\ 2 -+ ng+ % <& (14.8)

Gynazu. By epaa, paBluankd, f, COH & ra Ba X, nyxtara GOoraukaup. DBupog n(’) Bc6
. [ 1
ng ==!max n, =[2 (-——— l)]
0<x<) € 1

oaunca, W n>n{, Ba % x € [0, 1] yuyn (14.8) Gaxapuaasepann. ewak, n(; Harypasn
cou Gapua x (0 < x << 1) uykranap yuyd ymysait Gyvialu.

3. Kyifunara
nx
{/n (0} ={m} O<x<)
(yHXIHOHA KATMA- KCTJAHKHH KAPAHAMK. YIMHT JTHMHT QYHKUUACH
nx
== lim x)=lim ———— =0
f(x) Jim fr (%) PRy

Gyaauu. By sca Tanpudra Kypa, KyHRuaaruud GHAZnpajiu:
W ¢ >0 con osmHranjga xam,

1
ny==ny (¢, x)=[;] (x5 0) N (14.9)
Iefiniaca, Gapua n > n, yuyu
() . OI . l ] 14.10
— )= = — .

lfn () =1 ll+n2x2 14-n2x2 <nx<(no—}—l)x<8 ( )

¢ynapu, x =0 6yaca, paswauxku, ¥ n yuyu f, (0) = f (0)=0.
137
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1
Bupok, macamam, “o="T I omcak, mcramram »"H comm Ba X = — HYKTayIyH

1

YrH-H- -7
) 1 ,(i}-[ -— =4
O¥mam.

eMak, Gapua x (0" x;" 1) Hykramap yayH

JMK OaKApHIATHTaH ¥, ajr coH TomsmMaiy.  (by xXymocara KHIOPHEATH £, YIyH
(14.9) dopmymarm yprarmd (kypars6d Typmbmmkm, vy epma x-+ 0 ma 1I,->- + 00) xaM
KeMMIll  MyMKHH 5[IH.)

i 6ymran Ba (14.10) TeHTCH3-

i w sesoe S R L SR
(x£M3m£lgé eITIANTHK,

14.5-tappud. Arap \/e>0 ommraHna xam myHmad »£M Tomur-
CaKW, UXTVEpHI #>n, Ba UXIMEpHH x£M HyKranap ydyH OWMp Iyma
\IHT~(x)\<e
TEeHICHMHMK Oakapiica, {/ (x)} QyHKIMOHAT KeTMa-KeTTMK M TyIUmaMma

/ (x)Tamexuc ﬂxumamaanu (PyHKUUOHGA KEMMa - KeMAUK MEKUC SKUHAA-
utyeyu) ned aramamd. Akc Xomma, (IpHH \/-p "/ omHTaHma XaM, IIyHImai

e, >0 Ba x £M mapxyn Oyicak,
Vilxy) — Ix)\>e,
TeHICHIK Oaxkapivica) {{ (x)} QYyHKIMOHAT KeTaa-KeTIMK M TyIuamma
I(x) Ta mekuc aKuHAQUMALOU ((PYHKULHOHAA KemMa - KeAUK IeKUC SKUH -
Aauyyy amac) ned aramaad. {/,,(*)} QyHKIMOHAT KeTMA-KeTIMKHAHT A(X)
ra TeKHUC SKUHIAINTYBIUAIY KyHHIAIda Oc AIaHA
1) W) ~(EM).
(3L X
gl%ymanKM(c?HéHJ]Ia Ilégll\rla—KeTJ]I/IKl\%fﬂ\dI/]T cl)yronGHpﬂ }(x)gglarz{l} ”[GC)}I]_ opamgua\ )
KIC IKIHIIAIIAI, ’
FTA_0(0<x<]).
ny

VauraicHaa 3ca, IpHU {/, (X))} = nX
[pyHKIHIOHAT KeTMAa-KeTIHMK
Hx)=0 mivir QyHKITHSATA  AKUHIAIICA-aa
1 . X _
br——=0,
WOHHH KeTMa-KeTMK YIYH TCKHC SKHHIAIAIN IMapTH OaKapiUl-

14.1.-teopema. {/(x)} ¢pynxuyuonan kemma-xemauxknune M myn-
Aamoa }(x) ea meKuc SKUHAGUILIN YYYH
Hm s3up W (x)- /(41=0

Oyauwi 3apyp 6a emapau.
138
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HUcbor. 3apypnuru. M wimamm {/,(x)} GyHKIMOHAT KeTMa-KeT
TWK A(x) mamur QYHKIMSTA TeKWUC SKUHAMCHH. Taspudra kipa, v e > 0
OMHIAHMA XM, ImyHmaid i JA tommmiky, »>n, Oymanma M 1yi-
JIAMHUHT Gapda X HYKTATApW YIyH

\ue~ m\< 8
Oymamu. bynman sca V on>n, yayn
M~V — J)\<e
xEM
Oy Kemo k. JeMak,

HrM,=Hr sup|/.(x)[-/(x)]=0.

n—Io0 n~*oo x C.

Erapnunuru. M thummna {/,(¢)} $yHKIMOHAT KeTMa-KeK /(%)
JIMHAT (PYHKIHSTA 5ra OVIHO,
Hr sup Y x)-}x)\=0

I-wo x (C M

oyneuH. Jlemak, Ve >0 omHmaHm xaMm, MmyHmid 7,6 N “TOMURIMKY,
Gapaa n>n, ydyH

3up !/,(*) — /(x)[<e

x£EM'
Oymami. Arap ymoy
1/,()-/N<p1/a()/ (1 (Fem)
xam
MYHOCOATHH 3HIMOOpra ONCaK, y xomma \/X£M yayH
\IT-J(x)\<e

Oy Toamus. by sca M tymamma {/(r)} dyHKIMOHAT KeTMa-KeT-
MK }(x) TAMHAT (PYHKIHATA TSKHUC SKUHANAIIMHA OWTIHPAIH.
Muconnap. 1. Yuby
Ay = {e-*-")

(yHKIHOHAN KeTMa-KeTHMKHH — ¢ <X <¢ (¢>0) wuurepanma xapaimk. by ¢yHk-
IMOHAT KeTMa- KeTIHKHIHT JHMHT (QyHKITHACH

f W—Z%J/ﬂ {*) fng&e e~ "@w) =

6¥mama. Hamokama

W= M (*)-/()= emp | e=(AT=I) 0}~ m§<;<ce~a—u-n)>:
som Se=)e
630, yHman
Mr M, =Hr e-“-"""'=0
TI~>00 n—>0a

OYIMIITAEA  TOIAMM 3.
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Hemak, Gepuiran QyNKUHOHAL KeTMa- KeTAMX (—C, ¢) opammkaa f(x) =0 nnmH1
PYyHKUNATa TEKHC SKUHAAUIANN:

e = > 0 (—e<<x<; ¢>0).

2, Kyimaaru
(ta ) ={n () 24 L= Vi )} 0<x< )

BYHKUHONA KOTMA- KeTAHKHH Kapailiux. By GyHKUHOHAT KeTMA- KCTIMKAWHT JIHMUT

DYHKUHACHHA TONAMH3:
| . AT s
lim f,(x) = lim n(l/x+_—'l/x)—llm n -

e l/x—{-;-‘f"[/;
1

= lim — (0<x< ).

neroo Vx +—1-’1‘ -V* 2Vx
n

— = —_— o= ! —
Hemak, | (x) = . By xoaza M, osff<oo|f" {x)—f ()} oiggim}n( V x+_r_z

1
Vi

1

] / X+ -H/x V=

~VZ)-

2V—| == 0<X\oo

eV
_ l/x+n v ~ l _

P —_— P
0<lx<oo - 1 — Q<x < o0
A V) (ST
n

=00 6yaul Gepunras, OQYUKUHOHAT KCTMa-KCIIHMK yuyH 14.1- Teopemannnr waprs €a-

KapHAMANaH.

Mavaymku, 1-guem, 3-606, 10-§ na comaap KeTMa- KeTJIMPHHUHT JHI -
Mutra sra Gyanmun xakuna Kowwd TteopemacH keardpuaran v, llynra
VXwai TeopeManu HYHKUHMOHAN KeTMA- KSTJIMKI4pIa XaM afrdil MYMK4H .

bus gyfuia ¢ysKUMOHAN KeTMa- KeTJIHMK Kahjal mapria JuMdr GyHK -
usara sra OVJMIDH Ba YHIa TeKHC SKHHJAWMWAHA HDoAamaliacad T20pe-
MaHH KeaTHpaMus. Aspajs (yHaaMeHTasl KeTMa- KeTVIHK TYWIYHJYacH O41aH
TaHHLIAMH3.

X (X< R) tynaavza {f;(x)}:
G, fa(), ey Fa(0), .. (14.2)
(bYHKUMOHAT KeTMa- KeTaMK Oepusrad OYJICHH.
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14.6-tabpu . Arap ¥ e>0 CcOH oauHraHja xaM wWyHAaR n €N
COH MaBXYA OVJCakH, n>n, m>>n, 6yarania % x €X HyKTajap yyyH

6up Hyna
o (¥) — fm (W)} <e (14.11)
TEHTCH3MMK 6a xapuica, {f,(x)} ¢yHKuHOHaa KeTma-kKetamk X TynJamaa
pyndamenman Kemma- kemaux Je6 arajaju.
Macanan, I0KOPHAA KeJTHPHJraH

i (x>}={““""}

n

dynguHonaa kKerma-keramk X =(— oo, -} 00) Tymiamaa ¢yuaamenTan
KeTMa- KeTJIMK OVJaaji,
nx
o) ={m)

1 4 n2x2
Kerma-ketamk 3ca X =[0,1] Tynnavaa ¢yHAaMeHTaa KeTMa-KeTJHK 6YJ-
Mabiin.
14.2-teopema. (Komu teope macu.) {f,(x)} dynxyuonar rem-
Ma- kemauk X minaamda aumum Qynkyusea sea Ofauu éa yHea me-
Kuc akunaawuwn yayn y X mignaamoa pyndamenman 6faumin 3apyp 6a

emapat.
Uc6or. 3apypauru. X tymiamia {f,(x)} KeTMa-KeTIMK JIHMHT
dynkara sra 6yaHb, YHra TeKHC AKHHJALUCHIL

[n()Ffx)  (x€X).

&
Tekue sKMHIAIMI TabPUPHTa MYBCHHK % &>>0 COH ONHHTAN}A XaM, — T2
¥

Kypa uiyHpait ng€N ronwaamuku, n>>n, Oyarapia % x€M nyKrasap
yuyn

) — Fl <%,
WYNHITAEK , m>n, Gyaranaa v x€X yuyH
nl) — FOAI<

Oynazn. ¥ xoapa n>n, m>n, Ba N x€X yuyH

(o () — [ () < U (0) — F OO} +-1f e () — F () <le
6ymamn. By sca {f,(x)} kerMa-kersmk X TYmiamaa, Gynaaventan KerMa-
KeTJHK 3KAHHHH OHJIAHpPaIH.

Ertapaunuru. {f,(x)} ketMa-kermux X Ttynnamia QysnaMeHraln Ker:
Ma-KeTHK Gyacun. X TymnamiaH osuran xap 6up  xo(xp € X) ma {f, (x)*
GyHkuMoHas kerMa-keTauk {f,(x,)} comnap KerMa-KeTJIMrHra anJjaHajH.
Pabwanky, {f,(x,)} KerMa-keTHK ¢ynJaMeHTa] KeTMa-KeTiauK Oyiand.
Y xosma Komm reopemacura acocan (1-xucm, 3-606, 10-§) {f, (xo)} axun-
Jamysyu. Ilevak, X TYynaaMuuur xap Oup X, (%€ X) nyktacuma {f,(xo)}
KeTMa- KeTJiuK skunaawyBun. By {f,(¥)} KeTMa-KeTJHKHHHT JHMHT ¢YIK

uuacuuu f(x) AcHauk:
lim f, () = 7(x) (<€ X). '
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dumu (14.11) ‘renrcusaukaa m-—»oo ja (6ysga n Ba x Japuu TaiHiIab)
JHUMHTrA JTHO KyHUAArHHU TOMAMHS:

|fa (¥) — F (] < e

Bynnan sca {f, (x)} dynkuuonan kerma- keTHKiUHHr f(X) JuMuT QyHKIHATa
TEKHC AKHHJAUMIN Keaud unxajd. Teopema ucGoT tyJau.
2. YHKIHOHAJM KAaTOPJAPDHUHI TEKHC SKHHJAMWYBUH-
auru. M(M < R) tynaamaa Gupop
«©

DU () =u (%) Fug(x) ...+ u, ). .. (14.5)
n=\
¢ynxuuonasn xarop Gepuaran 6yscux. By dyuxuuonan xarop M Tynnamna
SAKUHIAWYBYH 6§y, ynudr #uruuaacH S(x) Oyacuu. [Jevak, M tyn-
JaaMpa
Hm S, (x) =lim [u,(x) + uy(x) ...+ u, ()] =S(x)
n=>00 n—»o0
6ynanu, 6yuna {S, (x)} — Gepuiran GYHKUHOHAM KATOPHUUT KUCMHH HHFHII ~
unapyjan nbopar GYHKUHOHNAA KETMa- KeTAHKIHD.

o0
14.7-tabpud. Arap M tynnamaa >ty (x) YHRUMOHAN KATOPUHHD
n=1]
KHUCMHI HUPHHIHAApHAZH uGopar {S, (¥)} QYHKIHOHA KeTMa- KeTJUK Karop
AvFHHIMCH S (X) Ta TeKMC sIKUHJAInCa, Yy XoaAa Oy (pyHKUHoHaa katop M
TYynJamJa mekuc axusnaauiyeuu Je6 atanaid, akc xoada, sisia {S, (x)}
GyHKIHOHAN KeTMa-Keruk M Tyniamaa S (x) ra TeKuc SIKHHJamMaca,
(14.5) ¢ynrunonan arop M tynnamaa S(x) ra mekuc axuriquMiOu
Jefivnaiu.

Ulynpait k4aub, QYHKUMOHA] KATOPJADHHHT TeKHC SIKHHJAALIYBYHJIHTH
(IXKMHIALMOBYHIMIY) TYWIVHYUACH XaM, YJIAPHHUT OANME SIKHHJIALIYBYMJIACH
CHHrapH, (YHKLHOHA KeTMa- KeTJHKJIADHHHT TeKHC SIKHH/AIUYBIHIHTH
(AKMHJIALUMOBYHJIATH) OPKAJH KHPHTHJIAILH.

Mucoamap. 1. Yuby

o 1
Y o (0 < + )
2, ermeraty OS

(GyHKOHOHAM KaTopHH Kapailmixk. By KaTOpHuHr KHCMHE AMFHUAUCH

1 1 ! B
SO =T et T eroe T T et At

1 1 1 1 1 1 -
=(x+1 - x+2)+<x+2 B x+3)+"'+(x+n_x+n+1)
1 1
T x4+l x4ntl

6yAul, YHUHI AHFUHIHCH

. 3 1 l = l
s(x)=L1_r)nmS,, (X)_r}f:o(X’f‘l _x-l-n-l-l)_ x417

1
Tabvpadra xypa, V* & > 0 con omurransa ng =[;—— (1 x)] Aefinsca, Gapua n>n,

-
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YyuyH
1 i

=x+n-}- l<x+no+2<8

(14.12)
Cynanu. Bynzaru n, HaTypar con & >0 ra xamaa x (0<C x {4 ) nyKranapra Gor-
auK. Bupox 7y ned

Y R S
‘Sn(x)'“s(x)l—lx+,1 xt+n+1  x41

’ l ' ]
N, = max — -1 x||l=|— —1
0 0(:(00[8 ( + )] [ & ]
BY OJMHC3, Yhia n >n(', Gyaran n nappa toxopuparu (14.12) TCHTCREAPK Camapriase-
pazn. Ilemak, Gepu/iras (GYEKUHOHa1 KaTop yuyn Tawnpudary ng Hatypan con Gapua x
(0 << x << o0) nykrasapn yuyn ywymui 6yaaiu, suhl X ra Gorang Gyamanaun. Jemaxk,
Gepuaral QYRKUHOHA/ KATOP TeKHC AKHAAAIYBYH.
2. Ky#npary
o« x
5.'
n=y [(n— x4 1] (nx+ 1)
GynKuHOHaT KATOPHH Kapaiiuk. By ¢yuxuyoHan KAaTOPHHHT KHCMHR HIFHHIHCH
Spl) = o 2 g
X) = cee =
" 1o (x4 1) 7 (x1)(2x41) fn—D x4 1(nx+1)
(l 1 n ( 1 { ) + + ( 1 1 _
U Tkt 1) 241 2241 T (=) x 41 nx+1)
1
nx—+1

(0<< x<C )

6ynE, yHHUr HAMFUHAHCH
1
=1im § =lim|] ——— =1 (0 .
$ (@) =1im s, (3)=lim| nx+1) (0< 1< )

171 -
Tavprdra kipa, ¥ &> 0 con onuwrania n, = [: (; — 1) ] (x5% 0) nefinnca, Gapua

n>n, yuyn
1 1

150~ S @ =11= = —ll=r g S ey <

Gyaanu. Arap x =0 6ynca, papwankd, % n yuyn S, (0)=S(0)=1 6Jm6,

S (0) — S(0) =0}
6ynanu. Bynaaru n, satypaa con € >0 Ba x (0 <Cx<< co) HyxTanapra Gormug 63.au6,
y Gapua x (0 < x<C-}o0) HyKTarap yuyH ywywuit Gyaa oavahiau (6y xoama ny ==
= l_l— ( _L.._ 1)] punr (0, -+ co0) 13 x GyHnYa MakcHMYMH YEKJH COH 3Mac).
Jltiomiqaqa KUAHG afiTranja HCTaArall n HaTypal COH OJCAR %aM, WyHpad e, >0

1
(Macanau, so=-‘1—) Ba X = —;l- €(0, 4- ) nyxra TOnNHMIANHKH,
1 1 1

1
()=l e
n n—]-

G¥nanm.
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|

14.3-reopema. M (M < R) mgnramda 2. ul

mop Gepunrcar 0yaub, ynune turunducy S ( x) 6ijpcun. By hyHKyUoHAA
Kamoprune M Oa mekuc sKUHAQUIYGHL OGautll, YayH, YHUHE KUCmuil
durundurapu  kemma- kemaueu {Sn(x)} Huue M Oa ¢yndamernman
Kemma- Kemaux Ogauuy 3apyp 6a emapau. ;

By Teopema ¢dhynkuuonas KeTMa- KETJHKHUAT T2.{HC SKHILIALIHMIIHE XaKH-
Jdary 14.2-rteopemanu (YHKIMOHAJM Kartopra HuchataH adtHaumy 6y.ub,
YHHHr HcOoTH 14.2- TeopeMaHMHT HCOOTH KaGMAMP. T

GviKIHOHAN KaTop

S 0,0 =0, ()4 h( T+ 4D

HUHT TEKHC mgmmamvatm GyJun  xakuaard 14.7-tavpuwd xamia Pyik-
LHOHAT KETMa- KeTJIMKHUHT TEKUC SIKHHJALIYBYH 65nﬂu1mmur 3apyp Ba
erap/d wapTHnM Hpogasosun 14.1-rteopeManan ofifasanub KVHAHIATH TCO-
pemara KejaMis.

(x) ynryuonar xa-

14.4-teopema. 2‘ u, (x) dynxyuonas gamop M mgnaanda S(,x) 2a
n==}
MeKUC AKUHAQUIILL YUyH

lim sup 1S, (¥) — S ()| =

n-»o0
Ojauuu 3apyp 6a emapau.

Mucoun Yuby
02 =l 24 . 2.,

n=|1

¢dynkanonan xatop (— l.-|-1) za 4 nuaawysyn Gyau6, YHHHT HusuHAuCH

Sx =

| —x
SKAHUAA KYpPras sauk. Dy dyHKuuoHAN Katop yuyn

1Sp (£) =S (1) = (xe(=L+1)

63am6,
sup 1Sy (9 —S (9| =+ oo

—l<x

6 snean. Dovik, C(praran xatop (— 1, + 1) opanukaa TeKHC SKMHIAUMIYDYH SMAC,
14.5-teopema. (Beitepmrpace aaomaru) Aeap yuby

Oi u,(X)=u, )+ v () +...+ g, ()+- .. (14.5)

=]
Pyukyucnar Kamopruune xap 6up xabu M (M < R) mynaamda kytiudazu
e, )N<¢, (n=1,2,...) ()
MeHeCUBAUKHI KAHOAMAGRMUDPCA 64
e, =c+c+ .o T+ (14.13)
n=|
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CoHau Kamop aKunaauiyewu 6ysca, y xoada (14.5) pynkyuonaar xamop
M mgnaamda mexuc) axunsauyswu 6gradu.

HMc6or. Moromury, (14.13) xatop sgumaawyByu skai, 1- Kuce, 1 1- 606,
2-§ za xeaTupHaran| teopeMara acocan, #e>0 CoH oauHrasza xau,
wynaait ny € N TonuJANHKH, Gapyan >>ny, m>r yuyH

fopt T+ e F o F m<e

6yaamu. (*) Tenrcusadkaan ¢ofigananuG, M Tynaavmunr Gapua x(x € M)
HYKTa/1apH YUYH

bty (0) + Uy (0) + o0+ s ()] <o
Gyaumuny Tonamus. Bywjan sca 14.8-rteopevara Kypa Gepuaran ¢yik-
LMOHAN KATOPHHHI M TyniaMAaa TCKHC SAKHHJIANYBYUH OYaumM Keaub uu-
KazH.

Mucoaanap. 1. Y6y
& 1
(X4 1)

GYyNKUMOHAT KATOPHHHT TEKHC SKUHAAMYBUWINIH auAKAaHras 33u. By xatophuur Texuc
A uuIaWyBusanrkn BeflepmiTpace anoMaTtu epraMaia OCOHrHHA KYpcaTuil MyMKHH. Xa-
KHKaTan xau,

0L x << 4 o)

| 1 1
Lan O = T G Fat Dl Ixdallrtnril~m

Gysmiun xavaa
1

ne

DM

n=|

KaTopiuur sxuiIaysuunuruaaan Gepunran  dynxumonan xatopuaur (0, - o) na 1ekuc
SAKHHAUYBYHIMTH KETIHO YHKAZH.

2. Ywoéy
oo (-] nx
Y N
Up() = —— » (K< x<<+ >
X =2 7 N O<SE<+®)
¢dyukiponan xaropud Kapainuk. By dynxumonan xatopuuur ymymuil xaau
nx
u,,(x)=m n=1,2,...)

odyuxunagan u6opar. By dyskuusuu [0, -- o0} oOpalMkaa 3SKCTPEeMymra TeKLKpaMH3
5 5

Uy (x) OYHKUMSHHHT XOCHJIACH siTOHA X == 1 2

craugouap uykra). by crauuowap HyxTaAa

HYKTaja IioJara ainananu (x =n 2

wof ca

ty(n %)< 0 g
_5 T
Gyanann. Hemak, u, (x) dyukudg x = 3n 2 €10, 4 ) nyK1aga MAKCHMYMra SpHILAAH.

l -—
YHUBT MaKCHMyM KHAMaTH sca? n % ra tenr. Jemak, 0 << x << -+ oo na
nx 1
lug (x)) = <3
1 4 nb x2 on?
10—2149 145
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|

o
Gynagu. Arap 2 3 KATODHHHI SKHHJIAWIY BUHARIHHH 3'b'niﬁopra oacax, ynna Befep-
n==] on 2 !

ITpacc aaoMaTHra Kypa, Gepuaran ¢yHximonan xaropuuur |0, -+ 00) Ia TCKNC AKBHe
JIAYBYH JKAHJIHTHHH TOHAMH3. i

3-§. dynkuuoran XaTop HUFMHAMCHHHHr XaMmaa dyhKkuuoHan KetMa- Ker-
JHK JHMMHT (YHKUMSICHHHHI Y3JYKCHBJIHMH

1. Pyukunonan Kartop AUFHHAHCHHHNT Y3JAYKCH3JHTH,
M (Mc R) tynnamaa 6upop sSIKMHJALIYBYH '

o0

|
;z;l Ug(B) =y () + () + .o . Fu, @) ... (14.5)
(yiKuHonas Kartop Gepuiran 6%smn6, yuuur fimrunuucn S (x) 6yacun.
14.6-TeopeMa. Arap g u, (x) pyuxyuonar Kamopruwne xap 6up

n=1
xadu u (x) (n=1.2, ...) M mynaiamda ysryxkcuz 6yaub, 6y pynxyuc-
Han Kamop M Oa mexuc akunaauyeuu 6iaca, y x020a KAMOPHUKE UUFUH -
ducu S(x) xam M mgnaamda yaayxcus 6jradu.
Hco6oT. x,—MTynaamian onuuran MXTHEPHA HyKTa. PYHKHMOHAN Ka-
TOp TekHuC sikMujamysud. Tabpudra xypa, ¥ £ >0 osjudranaa xam, IyH-
zait ng€N tonmiaiuxkn, M Tynnamuunr Gapua x HYKTajgapd yuyH Gup hyna

|Sa () —S@I< (14.14)

KyMJajaH
1 Saled = S(x) |< = _ (14.15)
TEHICH3JHK O2XKAPHIAIH.

Moznomuky, (14.5) ¢ynkuuoHan kaTopHuir xap Oup xamu M Tynaamaa
Y3JYKCH3 SKaH, YHJA

Sg¥) =u(¥) + () -+ ... 1, (x)
¢Gyuxkuusa xaMm M g1a, XyMJajaH X, HYKTaga ysnykcus Gynamn. [emak,
1oxopuiars € =0 o/MHrasia xam, % ra Kypa wymiaii 6>0 TonmJamuky,
|¥— % |<< 8 O6ynranna
| Sa (1) — Sp (o) | <+ (14.16)
GynajH.

1Oxopuzaru (14. 14), (14. 15) xamna (14. 16) Tenrcuanukaappan doiiza-
JaHKH6, KYWHJATHHH TOINAMH3;

1S () —S (x| < |SH)— Sq |+ ]S, () — S, (xg) |+
IS, ) —SI< 5+ 7+ ==
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Hemar, e >0 o.nu!{ralma xaM, wyijgai § >0 ronuaamury |x — x,[<< 8
6yarauga |
[SG)—Sx)|<e
6yaanu. By 3ca S(x) dyskuussunr x, (V x, € M) HYKTala y3TYKCH3 9KaH-
Jnuruan 6uajaupagd. Teopema ncGor GYJaM.
By Teopemanuur mapriapu Gaxapuirasia yiuey
S (xp) =1im (lim S, (x)] = lim[lim S, (x)]

x—3Xg N—>0 n—  x—x,
MyHoCabat YpHuIy, Gynan.
oo
14.2-s3cnatma. 14. 6-Teopemanarn ) 4, (x) ¢yurumonan Karop-

n=|
pur M Ja TeKHC SIKMHJAILYBYMJHK 1UApTH (DYHKUHMOHAJA KaTop HHFHHAUCH
S (x) nudr ysnykcus OyJMIIM yuyn Xyda Myxumaup. Dy mapr Gaxapus-
Mali KoJica, TeopeMajard TacIHK, ymyman adtranja, tyepu Gyamaiiau. Dyu-
ra gy#lulara xarop MHcos GyJa onamu:
00

nz;x"—l(l_x)=(1_x)+x(1—x)+x2(1—x)+ ek

F "1 —=x) 4 .. (0<<x]))
DynruHOHa KATOPHHHTr Xap OHp u, (x) =x""1(1 —x) (n=12, ...) xamu
[0, 1] opanugga yaaykcus. Katop HUFHHAMCH

0, arap x = 16yaca,
St = { p y

1, arap 0 << x << 1 Gyuca
sca [0,1] opanukia (aHHKPOFH, x = 1 HyKTaza) ys3JaykKcus smac.

AfiHu na#Tia, KAaTOPHHHT TEKHC SIKMHJIAILYBUMJIMIH €TapdH wwapT GyJaub,
3apypuli xaM smac. SbHH 02B3AH TEKHC AKHHJIAIIVBYMJMK HIAPTHHH 6Gakap-
maran (YHKLHOHA KATODHHHT HHFHIAMCH XaM Y3JIYKCH3 GYJHIIM MYMKHH.
Macanan, ym6y 6o6uunr 2-§! na Kesrupuiran

o

N X
Z —Dr+lern O<r<+oo)

n=]

¢dynkuuonan Karop (0, 4~ oo) opanHMkia TeKHC SKHHJAINYBYUMJIMK ILAPTHHU
6axkapMaca- fia, 6y (QyHKUMONAJA KATOPHHHT HuFMujucH S (x) =1 (0, + o)
OpaJMK/a Y3MyKCH3HUD.

2. PYHRKUHOHANM KeTMa-KeTAUR JNHUHMHT QPYHKUHACHHHHT
yaaykcusaurua. M (M < R) tynnamaa {f,(x)}:

FoGs fale) ooy o) o (14.2)

(YHKLUHOHAT KeTMa- KeTyIMK Gepusirad 6ysHC, YHHHT JuMAT (yHRuuscH f(x)
6yancuu: )

lim f, (1) = £ (o).

n-o

14,7-teopema. Aeap {fa (x)} Pynxyuonar xemma-kemauxnunz xap
oup f.(x) (n=1,2, ...) xadu M myniamda ysayxcus 6gaub, 6y Pynk-
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)
i
i
yuornanr xemma- kemaux M da mexuc mgunxzatuyequ‘ 6gnca, y xoa0a f(x)
aumum pynxyus xam M migniamda ysayxcus 64aadu.
By reopeMmannnr mapraapu Gaxkapuoranpa ymoéy

f)=Ilim[lim f @)]=1im [limf ()]

1-vx oo 00 I-rx

MyHocabar Vypuuau 6yaauu.

4-§. dyHKUMOHAA KatOpaapla XamAaa q;yHKuHOHa.n KeTMa- KeTAuKJapia
xalnab JHMHTra YT

l. ®ynxunuonaa garopJgapia xaanaG JAHMHTra yTHIL
M (Mc R) tymnavMaa sSiKMHJAYBYH

[y ]

Du, =@+ u)+ ... +u, O+ ... (14.5)

(pynhumHann:aTop Gepuaran 6yaub, yuuHr fAuranmacu S (x) O6VacuH. x,
HYKTa 3ca M TYMIaMHHAT JUMHT HYKTacH.
14.8-Teopema. Aeap x—>x, 0a ﬁ u, (x) pynkyuonar KamopHune
xap 6up u (x) (n=12,...) xadu ttne_—;l/zu
limu,(x)=c, @n=12 ...) (14. 17)
/zumaumea 32a 617/m6t—2;/ Kamop M Oa mexuc swumsawysuu 6iaca, y
xo010a

2 Ca=C+C+ ... +c, +...
n=l

Kamop xam SKunaawyedu, yuure Uurunduce C sca S(x) HuHe x — X,
Oazu aumumu

lim S(x) =

XXy

ea menz Oyaadu.

M c6oT. aprra kypa (14. 5) dbynKuuonan Karop TEKHC SIKMHJALIYBYH.
Y xonza 14. 3- TeopeMara acocad, % & >0 osauHranja xaM, wynjai n, €N
Tonuaaiuky, Gapua n>n, m>n Jap Ba M TyniaMuuHr Gapua x uykKra-
JlapH yuyH

[y ) et )+ o+ 4 () <e (14.18)

Tenrcusank Gakapusaaid. (14.17) waprau abTHGopra osmo, (14. 18) renr-
CH3JIHKJA X — X, Ad JIHMHTTA S”Tlflﬁ l{VﬁH,ZlaI‘HHPI TONAMH3!

VeppytCapat o e, I<e

Hemak, ¢ >0 onunranja xaM, myugail 7, €N tonusafHkH, Gapua n >
>ng, m>n Jap yuyu

[y F et -0 Feul<e
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TENTCH3JIMK Gadkapuiap skan. Katop SIKMHJALIYBUMJIMTHHHHT 3apYpHH Ba
eTap/u wapTuHd MoAanoBun Teopemara MyBodHK (Kapaicuu, 1-guewm, 1i-
606, 3-§)

e, =c+c+ ...+ + ...

n=1
Katop sikuHAalyByn Gyaaax. [lemak,
lim C, =C,
n—oo0

6yHaa
C,=c¢,+C+ ... +¢c, (n=12,...).

Suan x—x, Aa (14.5) (yHKUHOHAA KATOP HMFHHAMCH S(X) HHHT JH-
MutH C ra Teur, sibHu

lim S(x)=C
X-3Xq
6yauunHH kypcatamus. Hly makcanaa ymGy
Six)—C

afupmanu oMb, yHH Ky#Hiarnya €ésaMmus:

S®)—C=[S(®)—S,M]+1S,®—C,1+IC,—Cl (14.19)
Synia

Sp() = (D) + () + .. ., (0.
Teopemanunr maprtura kypa (14.5) QpyiKuHOU4 KaTOP TEKHC AKHHAAINYBYH,
Hemak, % € >0 onunranja xam, -g— ra Kkypa wysjiaf n € N TONHIAAMKH,
Gapua n>n, sBa M T)"(H.JlaMHHHI‘ Gapua x HYKTasnapH YuYyH
1S, () =S W<+ (14.20)

TEHTCH3JIMK GaxkapHJiaju.
(14.17) waptian poiigarann® KyAHIATHHH TOMAMH3!

lim S, (x) =1lim [4,(x) + 4, (D) + ... Fu, W] =c;+c+ ... +
+c,=C,.

Hemaxk, 3 &>0 oaunranna xam, —3— ra kypa wydaait 6>0 Tonunaunugu
|x—x,]| << & 6yaranna
[S,(x) —C,|< % (14.21)

TEHICH3IMK GaXKapHaaiu.
IOKopuaa uc6oT aTHAranura Kypa

limC, =C.

n—o00

www.ziyouz.com kutubxonasi 149



JHemak, % & >0 oauuranga xau, -?a ra kypa, wynjait ny€N rtonunazuky,
Gapya n >>n; yuyH '

|c.—cl<% (14.22)

Oynazn. Ilysn xaM afTH KepakkH, arap N, = max n,, né} Je6 OJIHHCa,
yula Gapua n>n, yayn (14.22) pa (14.20) tenrcusmukjap Oup BaKTia
GaxkapHJiaay.

Hatmxana (14.19) mynocabarnan, (14.20), (14.21) Ba (14.22) tenrcus-
JIMK/IaDHH 3BTHOOpPra OJraH XOJAa, KYAHIArHHH TOMaMH3:

IS —CI<IS()— SgW) | +1S,(0—C,| +1C,—Cl<
e , & , & _
<-3—+-§~+~3— =g,

Hevak, V& =>0 oaunrania xaM, wyszait >0 ronunamuky, |x— x,|<< 8
yuy (x€M)

[S)—Cl<e
TeHrcHaMuK Gaxcapunafu. By sca 1im S (x) =C skaunuu Gusizupanu,

=X,

Teopema ucGor 6yaad.
IOKopuaary aHMHAT MynocabaTHH KYHMJAArHya xaM €SHIl MYMKHH:
o] oo
lim 3y, ()= 23 [lim u ()1
x—x9 =1 n=l x-x,
By 3ca 14.8-Teopemanuir maptaapi GarkapHaranja yeKCH3 KaTopJapia Xam
Xazgnab JHMHTFA VTHIE KOWJIACH YPHUIJAHM OYJIHIUHHH KYpcaTajy.

2. dyukuuonaa KeTMa-KeTAHMKJIapAa xaanab JAUMHTTa
yruw. M (Mc R) tynaamaa {f, (x)}:

P17 P17 PN £ N (14. 2)

(YHKIHOHAT KeTMa-KeTIHK Oepusrad OYJyHG, | YHHHT JIHMHT (bYHKUHSCH
f(x) 6yacuH. x, HyKTa 3ca M TYDJIaMHHHT JIHMHT HYKTacH.
14.9-reopema. Aeap x — x, Oa {f,(x)} ¢yuryuonasr xemma- kemaux-

Hune xap 6up f,(x) (n=1.2, ...) xadu uexiu

lim f,(x) =a, (n=12,.,.)

X—+Xo
aumumea 3za 6yaub, 6y xemma-kemaux M Oa meKkuc aKuxiauiysul
6yaca, y xorda {a,}:

Qp Qg oo vy Ogp o v

KemMa- Kemaux xam AKunaquiysqy, yrune a =lima, muMutd 3ca [ (x)
n—oo
HHHI X ->X, JarH JUMHTHI@ TeHT

lim f(x)=a
6Yynand.
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5-§. PyHKUMOHA KaTOpAapHH xamla (QYHKUHOHAN KeTMa=KeTMdKJIapHH
Xxajlaab HHTErpannai

1. bysryHonan KaTopJapuu Xannab unterpaanau [a,bl
CerMEHTAA SIKHHJIALYBUH

w)+u)+ ... e, )+ ... (14.5)
(pyHKLMOHaN KaTop Gepuaran 6y.u6, yuuur iimpuuauch S (x) Gyacuir:

SW=3 u,(x).

n=|]

14.10-Teopema. Aeapzw u,(x) Kamoprunz xap 6up u (x) Xadu
n=]
(n=12, ...) [a, b) ceamenmda ysayxcuz 6jub, Oy xamop wy cez-
MeHmOa mexuc skuxaawyeuy 6gaca, Y xoa0a Kamop xalsapuHUHZ un-
meaparrapudan mysurzan

?{ul(x)dx+b5u2(x)dx+ +}un(x)dx+

b

Kamop xam sxunsauyswu Gyaadu, yrure dururducu 3ca f Sx)dx ea
a

mera 6yaradu: .
© b
> J"un (Xdx= jS (x)dx.
n=la a
Nc6or. Bepuaran ¢yHkumonan KaTOPHUHT Xap GHp «, (x) xamm (n =
=12, ...) [a, b] na yanykcus, neMaK, u (x) (n=1, 2, . ..)dyHxuus-
nap [a. b] cermentaa mnrterpajnanysun. (14.5) dvHkumonan Karop [a, b]
CerMeHTAa TeKHC AKMHIawyBun., YHAa 14.6-Teopemara k¥ypa, dyHKUHOHAM
KaTtopHHHr HHPHuZHCH S (x) (yukuus [a, b] ra yanykcus, gemak, vuterpas-
JaHyBuH OyJand.
Aspano (14.5) GyHKUHOHAI KAaTOP XaAJIapDHHUHT HHTErpaiiapujal Ty-
SHJITAH

2.0 Eun(x)dx= ?ul(x)dx—!- Ij'uz(x)dx—l- - —i—?'u,,(x)dx—(— e

n=la

KATOPHHHT' SIKHHJIAIUYBUH OYJHLIHHH KypcaTaMmus.
Iaprra xypa (14.5) dyskivonan Katop [a, b] Aa TeRUC sKuHNAWYBYH. Y

xoaga 14.3-rTeopemara acocad, % &€ >0 onuHranja xam, b—§_ ra Kypa,
—a
wynfa#i nyg€N Tonunamuky, n>n,, m>n Gysrania
€
|ty )+t () + .. Fuy, (x)|<b—_—a

6ysamu. By tenrcusmikaan ¢oiiganannd KyimJar#dHH TOIIaMHA3:

b b b b
ftp Rdx+ fu, K dx 4 ..o+ fu, (@) de) < (| u, () +

a

161
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i+ e, (9] de< —i—(b;a)=e. (14.23)

Hemak, V¢ >0 osunranga xau, WwyHaal ny€ N Tonumajuky, n>>f.

m>n 6yarauga (14.23) Tedrcuaauk Ypuwsau OGynamu. 14. 3- Teqrmara
acocan

o b

> [ 4, (x)dx

n=la

KaTop sikunAawysun 6yaaid. Opatnaruiek Gepraran ¢(yNKLUHOHAA KaTop-
HUHT KMCMMH HurHusucunn S, (x) Aefimu3. @DYUKUMOHAN KATOPHHHT TEKHC

e
AKHUJIAIYBYHAUCH TabPHDHEH, %/ & >0 oauMHTaHIA XaM, T ra Kkypa
-—a

wyupai ny€N Touunajuky, Gapua n >n, Ba [a, b] cermeHTUHUT Gapua X
HYKTaJap1 yuvi

e
1S, —SWl<;—
6¥naau.
Anug muTerpan xoccacuian (poiaanaHub KVAHIATHHH TONAMHUS:
b b b b
(S(x)dx= an(x) dx -+ S[S x)—S,(x) ldx = )" U (xydx +
a a a
%

—!—‘z{'u‘_,(x)dx—}— .. [un(r)dx—i- Sx)—S,(x)]dx.

a

Arap
|f[S(x)-—Sn(x)]dx| ‘S(x)—

—a)=¢
OVMUWHNK 9BTHEOPra OJCaK, YIijla
. b
iﬂ’l i[S(x)—Sn(x)]dx=0

690, HaTHKajia

b b b b

| S(x)dx=fu1(.r)dx+Vfu2(x)dx+ v Flu(de+ L.

a a a a

sxaHaurd keau6 uukanu. Teopema uc6ot 6ynan. IOkopunaarn mynccaGaThHH
KyiiHgariua xaMm €sdil MYMKHH:

b 0 oo tZ,
J[3 a)dr=3 []u,(9dr].
a n=l n=l a
By sca 14.10-TteopeMatuir mwapTiapd Oaxapuirauia 4eKCH3 KaTop/iapiaa
XaM Xaluiab HHTerpasjialll KOMAacH YPHUHJH OYJHIUMHH KypcaTalu.
14.3-scaaTma. Kearupwiran reopemaja (pyHKUHOHAN KaTOPHHIT TEKHC
SAKMHJIAIUYBYHJIMEH [HAPTH €Tapad OY.u0, Y sapypuil wapT sMac, sibHH Gab-
8al TEKHC SIKUINAWIYBYHIHMK MIAPTHHH GaXapMaraH (pYUKIHOHAJ KaTopJap-
UM XaM XaAJa6 HHTerpaniall MyMKHH OYfaiu.
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Mucoa Ywby

Lo L
3 T o<

KATOpHH KapahmuKk. By KaTOpHHIT KHCMHA HHFRIIMCH
1 1 1

n YR | —_ on-
S =3 (x2k+l__x2k 1} ——xtx n-i-1
k=1
GVau6, ABFHHANCH 3Ca
. . —27,1— { 0, arap x =0 6yJca,
St =3‘_'f§os" (x)=,l-;l_T°t.(—x+x )= 1 —x, arap0 << x < 1 6yaca

GVaaau. by tpynxuuona.:r Katop [0,1] opaauKAa TekuC AKHWJIAWYBUMANK IUAPTHHM Oa-

xKapmaiinn, AmMO " L o 1
kex) j'S(x)dx—“—“-

1 1
1 zn—l 1

R DR - 8 LA
)d"]_z 2 ‘a(n+ 1) =72 (n—n—{—l)—

n
=Llim 2 (_1_____.1 __.l.lim (1_ I =..1_
20\ k k41 2 R—00 n-+1 2
Gymukny obTAGOpra ofcaK, YHAA

1 1 1 1
2n+l 2n—1

jS(x)dx-—O{[i (x

1 n=1

—

i

3 ([

n=1 0

GYAMIUH TONHIALH.

2. ®yHknnonaJ KeTMa-KeTJHKJApHU XazjaG uHuHTErpas-
naw. [a, b] cermentia {f,(x))}:

fl(x)’ f2(x)’ LA fn(x)7 L (14'2)

(byHKUMOHA KeTMa-KeTauK Gepuaran 6Viau6, yuuur Juvut ¢ yukumsicH f(x)
6yaCHH.
14.11-teopema. Azap {f,(x)} Ppynxyuonar remma- KxemaukHune xap

bup [ (x) (n=12,...) xadula, b] ceemenmda yasyxcuz 6§rub, 6y
pyukyuonas kemma-kemaux [a, b) Oa mexuc saxunirawyeun Ogaca, y
xon0a

b b b
(hWdx, [LMde ..., (f,(0dx

b
Kemma- KemAux sxuraaiiyequ Gfaradu, yHune aumumu 3ca ‘ f(x)dx ea
a

mexz bijradu, avHU
. b b
lim {f (x) de= ({[(x)dx. (14.29)
a [+4
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By reopemazarn (14.24) auMut MynocaaTHH KyfiHgaraia
hmm (x)dx ] —Y[“mi ()] dx
XaM €sHIl MYMKHH.

6-§. ®yskuuoHan KatopnapnH xamla (YHKUMOHAJN KETMa- KETJHKIApHH
xaanad nugdepeHuHama

l. DyukuuoHan Katopnaphu xaanab guddpepennuangan.
[a, b] cerMenTaa AKUHJIAIIYBYH

Uy() Fug () 4+ oo Fu, ()4 L. (14.5)

dbyukumuonan Karop Gepusran 6Yaub, ymmur iwruamucu S (x) 6yacun:

S = ﬁ Uy (x).

n=]

14.12-reopema. deap 3\ u, (x) kamoprunz xap6up xaduu, (x) (n=1,

)
2, .5 ) [a, b] ceemenmda ysayxcus u,(x) (n=1, 2, ... ) xocunrcea
dea O{jaub, 6y x0cuAArapOan mysuieaH

S w6 =) w0 .

n=1
pynryuonar xamop [a, b] Oa mexuc axurrauysuu 6yasca, y xorda Oe-
purean ynxyuonar xamoprure S (x) turunducu wy |la, b] oa S’ (x)
xocuaaza 32a ea

S () = (1) (14.95)
n=]
6gradu.
Mc6or. Ulaprra kipa
Uy () Fu, )+ .o Fun(x) L.
¢byrkuuonaa Karop [a, b] a TeKHC SKUHJAIUYBYH. YHHHT HUFHHAMCHHU
S (x) meimx: S (x) = § u, (x). By TS_(x) 14.6- Teopemara acocad [a, b]

=1
Ja yanyKcus Gyaand.
DyHKUMOHAJ KATOpHH XaAsab uuterpaiiam xakugark 14.10- teopema-
Jan ¢oiiaananud, ywoy

Sw=Vu®

=]

Karopuu [a, x] opamuk (@ <<x << b) Gyiinua xannab uurerpaniab KyHduaari-
HH TONamua.
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(Swar= 3 [[umdr] =3 [4,00—4,@] =3 (0 —

n=1 n=1 =1

— 3 u (@ =Sx—S@. (14.26)

n=1

Monomuxu, S(x) bynkuus [a, b] opanukia ysnyKkcus oxaH, l-Kucw,
6-600, 4-§ na xeaTHpuiraH TeopeMara GHHOAH

[Syat

byuruna guddepenpaiianypus 6Vau0, YHHHT XOCHJAcH
X
d (< 'S
_ =S
" U S(t)dt] ®)
6ynaan.
Hkiuiun Tomonaan (14. 26) Tenrsnkka kypa

dix l S (x) -_S(a)] =5,

SIBHU
S’ (x) =S (x)

yanmmHg Tomamua. By aca (14.5) <¢bynkmuonan xarop HHFHHAYCH XOCH-
slara sra Ba YHHHr yuyd (14.25) TeHrauk YpuHJM GYauimHHA GANAUPAZH.
Teopema uc6or Gymau.

(14.25) TeHrsaMKHH KyHHJard4a xaMm €suil MYMKHH:

%[,12:1 u, (x) ] = gl—dqx-[un (x)].

By sca 14. 12-Teopevanunr mapTiapd O6axapuiaranja 4eKCH3 KaTop-
Japia xaM xaanab nxddepenuvaniaul KOHIACH YPHHJM OFI¥uIMHE  Kypca-
Tajgy.

14.4- scnatMma. 14, 12- teopeMajaru ¢pyHKUHOHAN KATOPHHHT TEKHC
SKMHJIAUIYBUMIHK LIaDTH XaM eTapiu  Gyyub, Y 8apypuil mapr aMac.

2. PyurkUUOHAM KeTMa-KeTJAHKJApHH XaAaab Audpdepen-
puaagaam. [a, b] cermMenTaa SIKHHJAILIYBYH _{fn (6935

RO @ ooy F .. (14.9)

(YHKUHOHAN KeTMa-Keryuk 62puiarad 69.ub, YHUHr JUMHT ¢ yHKuusacH f(x)
6§J1cuH.
14. 13-reopema. Aeap {f,(x)} ynryuonar xemma-xemauxHuHz

xap 6up xaou [, (x) (n=1, 2, ... ) la, b] ceemenmda y3ayxcus f (x)
(n=1,2, ...) xocuraza sea 6§ub, 6y xocurarapdan mysurear

(6 N A 5 N Y ¢ N
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PyHKYuoHAR Kemma-kemauk [a, b] da mexuc axunsawyeuu | 6yaca, y
x040a f(x) aumum pynxyus wy [a, b] da ['(x) xocuraca sea 6ijaub,
{f, (%)} kemma-kemauknune aumumu f(x) ea mene 6ijradu.

7-§. HMapaxasn xatopsap

1. Hapaxanu gatopaap. A6enn Teopemacu. bus apsaary na-
parpadwiapia (pyUKUHOHaJ KaTopsaaphu Ypranauk. Pyuruuouas xaropaap
opacHia, yJapuHiur Xycycyd xoqu Oyarau ywey

> ax" =a,taxt-axt 4 ... ‘a4 .. (14.27)
n=0

€KH, yMYMHUpOK,

-]
2{.}(1,1(.’5—1'0)”=ao +a(x—x)+ ... Fa,(x—x)" 4 ... (14.28)
n==
xatopnap (6ywia ag a;, @y ... , Gy o .. , Xy— Y3rapMac Xakukuil COlI-

© o

J1ap) MaTeMaTHKaja Ba YHHHT TatOuksapHia MyxuMm poas Vilnafau. By ep_
Aa, ywmOy Go6munr 1-§ naarn (14.5) nponaga katwawran u, (x) cHdaruia

U, (x) =a,x" (Eu u,(x) =a,(x—x)"),

ABHH X (CKM x —X,) yarapysumHMUT Japakaiapi Kapajdsutd. Uly ca6a6-
an (14.27) pa (14.28) xaropaap dapaxcasu xamopaap 1e6 arajsaid.

Arap (i4.28) aropna x —x, =t 7e6 oamHca, Y Xonia Oy Karop ¢
ysrapysuura nucbaran (14.27) xarop xypunmiuura resaiu. Hewmax, (14.27)
KaTopJapHd VPrauuiu Kuosi;p.

(14.27) nbojanaru ay, a,, @y, ..., a, ... Xakuguit comiap (14.27)
Japaxkanu KaTOpHUNT Koshpuyuenmaapu ge0 atajaid.

Hapaxcaay KaTOPHVWMI Ty3WIMINMZal, Aapaajn Katopjap Oup-Gupyniau
dakaT KoapdHIHMEHTAapH SuiaHruHA (papK KHAMWIMHKA Kypamu3. Jlemak, da-
paXkaJu Katop GepuiiraH jeraHja yuuur kosgduumentsapn Gepuaran fe-
TAHMIIA [TYUWIVHAMHS.

S Mucoxaap. Yuly

*  .on 2 n
L x__l..:.-i_v_x-_k,,,.l_:—-]-... (0l=1)

o0
2. Mxt=14xAx24.-. J-xt4 L.
n=0
Katopsiap Aapakalu KaTopJjapiup.

Iynaa#t KuauG, Jdapaskaju KaTopJapHHHT Xap OMp XaaH (— oo, - oo)
naYGepuaran GYHRIUSAHP. DHHOGapuH, AapaXad KaTOpHH, (opMaid HYK-
Tay Hasapja, (— oo, -+ oo) Ja Kapaul MyMKui. Amvo, TaGuuiiki, yJap-
HY HUXTHEPWI WYKTaja SIKMHJAUIYBYH OVJaiu lest onMaimwus,
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AnGatra, uxtnépuit napaxasnu Karop x =0 HyKrala SKUHJAIDYBYH G-
Jganu. Dy paBuwian. Jemak, fapaxasy KaTOPHUHI SIKMILIAWMUI COXacH aJ-
Garra x =0 HYKTaHM ¥3 Hyura ovialu.

Japaxkanad KaTOPHMHI SIKHHJAQIIMIL COXacH (TYmiaMH) CTPYKTVpacHHH
anuKJaga Kyigarn AGesn TeopeMacHra acoc/atMJaiH.

14.14-teopeva (ASennb Teopemach). Aeap

o
M a =g tarxtax+ ... ta "4 ... (14.27)
n=0

dapasxcarn Kamop x Huue x =x, (x, # 0) xuimamuda axunrauyeiu 6ya-

ca, x Hunz
| x| <<|x] (14.29)
meHecu3auKHY Kanoamaanmupyedu bapia xudmamaapuda (14.27) Odapa-
acaar kamop abcomom AKURAquiysu Giradu.
HUcbor. [Haprra xypa

Lo o]
\l no__ - 2t ' no_l.

D axg =01 a; X+ ax5- ... A X5 ..
n=0
Katop (COHM Karop) SIKHHJAAWIYBYH. Y Xoaja Karop SAKHHJAIIYBYHJIHTH=
HHHT 3apYpHil LIapTHra acocal

1 n.__

lim a,x3=0

n—oo
6ynamu. Hemak, {a,x%} KerMa-KeTMK yerapasairan Oysamd, SbHH 10YH-
Jaii ysrapmac M coHM MaBXYAKH, W nEN yuyn

g, 151 <M

TEHrCH3JHK Gaxkapunaju. By Tenrcusnukuu 3bTHOOpra oau6 KyHMIArHHU
TONAMH3:

n n

<M ud

X |

X

lanxn‘=lanx(')'\'

DupH ymoy
S’: la, x| =|a,| +|a x| +|a, 22| + . o~ |ax* |+ ... (14.30)
n=0

Karop Ouiai Oupra KyAmiaru

S m|E =mem|E | EL |
n=:0 Xo Xo Xg X

(14.31)

KaTopHH Kapafnuk. Dynpa, Gupuiguman (14.31) katop siKuHJawmysyw (4yH-
KH 6y Karop TeOMeTPHK KaTop 6y.ub, vHumer Maxpaxu (14.29) ra xypa

1 gai KawHK: |— |< 1), uxkunuugan (14.30) xaropuuur Xap OHp XalH
X

0
(14.31) garopuuur Moc xafuiad Karra sMac. ¥ xosga 1- kuem 11-606,
3-§ aa rentupHaran Tteopemara Kypa (14.30) arop agumsawmysun 6yna-
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zu. Hemak, Gepuaran (14.27) napaasm Katop aSCOMOT —SKHHJALIYBYH.
Teopema uc6or 6y,
14.1-maTuxXa. Arap

) ax" =ao_-|:glx + a4 L Faxt L (14.27)
=0

JlapaXKali Katop X HMNT X =X, KHAMarHaa Y30Kjawysud Gysca, X HHHT
| x| >|x,| TenrcusnukHH KanoaTJaHTHPYBuM Gapya KuifiMaTJapHja y3oKJja-
yBun GyJand.

HUc6or. Bepnaran (14.27) mapaxand Kartop X, HYKTaja Y30KJaallyB-
un 6ysicuH. YHZa 6y Katop X HMHT |X|>>|x,| TEHrCH3NIMKHH KaHOaTJaH-
THPYBYH KHEMaTjapHia XaM Yy30Kjaluyeux Oysiamu, uynku (14.27) xarop
X HHMHT |x|>|x,| TeHrcHanuKuM KaHOATJIAHTHPYBUM GHPOp X =X, KHHAMa-
THJA SIKHHJIalnyBuH GYsiaiuraH Gynaca, yuiaa AGenb TeopeMacura Kypa Oy
Katop x=x, (| X,|<<|x:|) HykTaga Xam sKuHJawysuu Gynu6 Kosiaid. By
sca (14.27) KaTopuHNr X ==X, Ja Y30KJaluyBud Aefiuaumura suuaap. Ha-
THXa HCOOT GV,

2. Hapaxanu aTOPDHUHT SIKHHJAIIHII PAaJHYCH Ba SKHH-
JalWHil HHTepEasy. DU JapaXaly KAaTOPHHHT SIKMHJAILMI  COXacH
CTPYKTYPaCHHH aHHKJAHIMK.

14.15-treopema. Aeap

oo

‘\% ax"=a;+ax+ax* 4 ... —}—lanx" + . (14.27)
n=|

Japaxcaru Kamop x Huke 6aw3u (x + 0) xuimamaapuda sKuUHAGUIYEUU,
baw3u xutimamaapudy ysoxaauysdu 6ijaca, y xo10a wynoald seona r =0
xakukuii con monuascOuku (14.27) dapascaru xamop x Hune |x|<<r
MEH2CUSAUKHY KAROAMAQHMUDYGHY KUlmamaapuda abcoaom sKuHAAUYS-
qu, |x|>r menecusiukHu KaHoamaaHmupyeuu Kudmamaapuda sca Y3ok-
aauyedu 6yaadu.

Hc6or. Bepuirai (14.27) napakanu Karop x ==Xx,7=() Jda SK{HJA-
IyBuy, x =X, A4 3Ca V30KJaulyBuu Gyucuu. Paswanky, |x,|<<|x,| 6na-
Au. Yuda 14.14-teopema xamga 14.1-Hatmxara Mysoduy (14.27) mapaxa-
JH KaTop X HHNI' | X|<<|x,| TEHrCH3NHMKHH KaHOATJAHTHPYBUH KHIIMaTJa-
puia abCcooT SKHIVIAILYBYM, X HHHT |x|>>|x,| TEHICH3JIHKHM KaHOaT-
JIAIITUPYBUH KUAMAT/2pHIa 3ca y3okJawyeun Oyiamu. Xymmazan (14.27)
Japakaau Katop a(a<<|x,|) Hykraja sikumuamnysum, b(b>>|x,|) HyKTa-
Ja sca ysoKJawyBud 6ysagu (15-yuava). [MHemak, (14.27) xarop [a, b]
CErMEHTHHMIIT Yan YeKKacHAa sIKHHAALIYBYH, VHT YeKKacHHa 3Ca Y30KJallyByH.
a-tb

I2

[a, b] cerMenTHunr Vpracu HyKTaHH;: 06, 6y HykTafa (14.27)

KaTopHH Kapaiiuk. Arap (14.27) jkatop a;b HykTaja ® IKHHAAYBUH
6yJca, yHia :[g—_g—b, b] CerMeHTHH, a"*"b HYKTaJa Y30KJawypud OGV.-

a- by .
ca, [a, —';-—‘] cerMenTHH omu6, yHH [ay,L by) opkamu Gearmnaitnuk. Je-

MaK, (14.27) Katop a, HyKTaja siKHHJAIIYBYH, b, HYKTaja 5Ca Y30KJaly BUH
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15- gusma

6ysm6,7[ay, b)) cerMEeHTHHHT Y3YHJMTH by —a; = ra teuraup. Cyur

[2;, b;] cerMenTHHIT YpTacH —ﬂg&nymarm oaud, Oy uykraga (14.27)

a4+ by

HYyKTalda AKHHJaWysud Gyjca, YH-

Ia [%, bl] CEerMEHTHH, YSOKJauwyBun 6¥.ca, |a,, a‘—jb’— cer-
MeHTHH 0aub, yHH [d, b,] opxaim 62armmaitvus. emax, (14.27) xarop

@, WyKTaja SIKUILIALIYRUH, by, HYKTaZa 5ca Y30KJaumlyBuH GYaub, [a,, b,)
CEerMeHTIMHT Y3YHIHTH b, —a, = ra tenrgup. 1y »xapaéunu Ja-

KaTopHa xapadMu3. Arap y

BOM sTTHpaBepavu3. Harmkana uuma-uu Kofi/iamraH
[aI’ bl], [azj b2], .- e 1] [an) bn]’ . o .

CerMenT/ap KeTMa-KeTJHrH XOCHA Oynagu. Dy cerMeHTJapHHHr Xap OHpH-
HHUHT yal YeKkacHia (a,-Hykramapia) (14.47) xarop sKHHJAIIYBuH, YHT
yeKkKacHzia sca (b,-HyKradapaa) V3OKJAUIyBYH, #—-00 Ja Oy cerMeHT/iap

Y3YHJHTH HoAra MHTHAa Gopaid (b, —a, = b;a —0).

n

YHAa HuMa-HY KOHJAWIraH CerMedTJIap NPHHUMIMrA Kypa (KapaJiCHH,
1-guc™, 3-0606, 8-§) wvoiaall AroHa 7 COHH TONUMAAIHKH,

lim a, = lim bn= r
n-roc0 n—oo

6y/m0, €y r HyKTa 6apya CerMeHT.Iapra TerHuLTH OYJalid.
dum x i'srapYBthuHr | x| <<r TeHrcusiHKHH hganoamaﬂ'mpymm HX-
THEpHHA KUHMaTHHA Kapaiuk. llma =r fyaragu cababad, LyHAAH Hary-

paji 1, COHM TOMHJALHKH, |x|< a, <<r 6ynami. a, Hykraja (14.27) xa-
Top skuusawyBud. [emak, 14.14- Teopemara Kypa X nyxraga xam (14.27)
JNapaxasi KaTop SKMHIALWYBIM OFnaj.

x ysrapquanHr [ X| >r TeHrCU3MMKHM 'KAHOATJAHTHPYBYH HXTHEPHM
KHAMATHHH KapaiJHK. llmb =r Oyarananrd cababmu, IWYHZall Harypad

n, COHH TOMHJAZHKH, |x|>b >r Gyaamu. b, wHykraga (14.27) karop
ysorgnamysqn Vuna 14.1-marukara kypa x ,na (14.27) xarop y3okma-
wyBuy Gymamu.

Olyumait xuaub, Iysaait r COHH  TOMHMAAAHKH (14 27) IapaxajiH KaTtop
X HHHT |x|<<r TEHTCH3JHKHH KaHOATIaUTHPYBYH Kuiivariapuia abcomor
SIKUHJIALIYBYH, ]xl>r TEHICH3/IMKHH KAHOATAAHTHP YBYH KHHMAaT/apHia
3ca ysogJauyBuy Gygagu. Teopema HcGOT/IAHAH.
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14.8-ravpud. Okopuaaru 14.15- reopemaza tonuaran r conn (14.27)
Japakanu KaTOPHHHT sKuraiauuwt paduycu, (— r, r) udtepsai sca (14.27)
Japakasy KaTOPHHHI sKUMAQuuul Uurmepsaru je6 atajaiy.

14.5-3caarma. 14.15- reopema x HuHT x = -7 KuiiMarnapuza (14.27)
Japaxasi KaTOPHHHT SIKHHJAWYBuUH EKH YSOKJaiuyRud OyaumM TYEpHcHia
XyJaoca yHkapu6 Oepmafizu. By x = 4-r wnykrazapia (14.27) npapaxanu
KaTOD SIKMHJAWIYBYH XaM OYJIMILH MYMKHH, Y30KJAUWIVBYH XaM OYJuind
MYMKHH.

AU MHCOJNAD KapaiiMus.

Mucoanaap. 1. Yuby
I+x+x24 000 2% ...
Japaxand Karop (reoMeTPHK KATOP) HMAT SKHILTAUHW PAAUYCH 7 = |, AKUHJIAWMIN HH-

tepoana (— 1, - I) 6faagu. By xatop MuTepsammdur yikKa HyKTadapu £ =+ 1 fga
Y30KJIaUIyBYH.

2. Kyiuparn
x x2 x3 x"
ettt Tt
KATOPHHHT SKWHJAWMUL paguycu r = |, AkudAamunm untepsadd ( —1, 1) 6ynamu. Be-

pUITall Fapaxand Katop r= 4 | fa siguuaamysun. Jlemax, Aapakasin KaTOPURNr SIKWH-
JatHm coxacH (tynaamu) [ — 1, 1] cermeursan ubopar.
3. Ywoy

x x2? x3 x

————— ... B

PR A +(—=0 P

Japaxand KATOPHHHT SIKUIVIAIUKW  paiuycn s = 1, [akumnawmu nHTepanu  3ca
(—1, 1) G6ynagu. Bepraras xatop r =l jga skuurawysun, r = — 1 na aca y3oxna-
wyBynaHp. Jemax, KaTOPHUHr sKMHJIaIuM coXacH ( — 1, 1) spuM nntepsaajar uGopar.

14.6-3cnatma. IOKopuaary Teopeva Gab3n x, % 0 HyKTaJapla SIKHH-
Jaurysyn, Gabsu x; % 0 HyKranapia Y3okJaliyBuM Oyiran JapamanH Ka-
TOpJap XaKufajup. AMMO LIyHAaH Aapawaid Karopiaap XaM OODKH, YyJap

o0
(agar x=0 nyKTazarusa sIKMHJAWYBuM GYdamd. Macagan, M) nl x™!
n=}
KaTop McrairaH X, 70 HYKrala y30oKJAIyByuiup. XaKHkatan xaMm, Janam-
6ep amoMartura Kypa

(n+ 1)1 x5t

! xg

lim

n—>00

=lim(n + 1) xy =00

n—»o0

Gynam. Hemak, M nl x® garop ucranran x -0 na ysokJaurysud. DByH-
n=1

Jafl Japakasii KATOPJAPHHHT SIKMHJAIIMLI PaguycHud r=0 1e6 onamu3.
Ailny BakTHa wWyHpall Japaxamu KaropJap xaM GOpKH, ymap juXTuépuit

oo
-] n o
X€(—o00, 00) Ja AkumiawyByy Gynamu. Macasa, ?"‘_l HH ONailyIiK .
n
n=1\
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-—

By Katop ucranran x, HYKTaja SKHHJIAWYBYHIMP. XakHKaTaH xaM, siHa
Hanambep anoMatHra Kypa

o nl .
lim|—— ——=lim —2—=0
n-w| (A-4+ 1)1 X0 Ao N1

6yaamu. Jemak, 6y Karop mctanran x€(—oo, 4 ) na sKHHIamYBYH.
Bynjail Japamand KaTOPJaDHHNT SKHHJAIHI pallHYyCH r =- co jed
OJIHHAIH.

3. Komn—Apamap teopemacu, IOxopuna xypaukku, napaxann
KATODJIapPHHIT SIKHHJIAUIMII COXacH COMJA CTPYKTypara 3ra Gyuap 3KaH:
€KH UHTepBaJ, €KH fADHM HHTepBaJ, €KM CerMent. XamMa XoJsapia XaM
6y coxa SIKMNJALIMIU PajMyCH r OpKaJH HoAajanaiH.

MabayMKy, Xap KaHIdit napakajd Katop

o]

_— Ao 2 n
Vaxt=a+axtax+ ... gt ... (14.27)
n=0

ysunuur KosgpduuuenTIapH KeTMa-KeTJHrH {a,} Gunan anukianaad. Bu-

HOGapHIl, YHANT SKHHJAUMIL DaJHYCH XaM w1y KO(HIMEHTIap KeTMa-
KeTJIHrH OpKaJu Kanialaup TomujumM Xepak, Bepusiran (14.27) papaa-

JH Karop KoapduunenTnapy epAamuia {I/Ia \r

la), lal Vgl . Va,h - .. (14.32"

COHJAp KeTMa-KeTJMIHHM Ty3aMH3. MabayMmxu, xap KaHlaH conJjap KeTMa-
KeTJIMTHHHHT IOKODH JIUMHTH MaBXyH (KapasicuH, l-kumem, 3-603, 11-§).
Hemax, (14.32) KerMa-KeTJHK XaM IOKODM JHMMHTra 3Ta, YHH b Guian
6enrunalivk:

b=TmyTa| ©O<b<+ )
n—o0
14.16-teopema (Komu-—AjgamMap Tteopemach). Bbepurean

i a,x" Oapasncaru KAmMOPHUHE SKUHAGUIULL paduycu
n==0

1 {

o= ”_m-';'/\a,,l (14.33)

n—oo

=

61jaadu.

14.6-scnat™a. IOkopunarn (14.33) dopmynaza b=0 6Yyaraspa r =
= -} 00, b=+ o0 OGyarauga sca r=0 ae6 onuHAIM.

Uc6or. (14.33) dopMyJaHHur TYFPUAHTHHM KYypcaTHLda KYiHaaru

1) b= oo (r=0),

2) b=0 (r =+ o),

3) 0<b< + oo (r=—b‘~)
XOJIapHH ajIOXHAa-aJioxHia KapaiMus.

1) b =00 6yacun. By xo.n;ia V ‘ a,| Kerma-keTauK uerapajaHMara-
aup.  Vixmépuit x, (x,+0) nyxramu oau6, Oy HyKrama  (14.27)
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Japaxaniu KaTOPHHIIT V30K TAIIYBYK IKAHHHU Kypcaramus.
Teckapucnnu (papa3 KuAaiaMK, s’eHd WY X, nykTtada (14.27) napaxann

Lo

Katop sikuuAamysuu G6yacun. Hemak, ) a,x7 Karop (CORMM KaTOp) SIKMII-
n=0

JalyByd. YHZA KATOD SIKMHJIAIIYBYMJAMTHHMHT 3apYpMil LUapTMra acocan

lim an,\;’5= 0
N—r00 |
6yaamu. Hdemax, {a, x2} KeTva-KeTMK uerapaiaHraH, sbHH IWIYH7a#h ¥3-
rapMac M CoHM MaBxyAkH (ynH | Jan Karra KHIMS OJMII  MYMKHH), |
VnEN yuyu
la,xal<M (M>1) ‘

Tenrcusauk Gaxapuiand. Dy rtenrcusiaskiau

Vi) - |xl<y/ M <M,

Vial <ig

L xg

SIBHHU

6ymumy kemu6 uynkazu. Ilysaait xuan6 1"/- la,| xeTMa-KeTaumK yerapa-
Jianrad 6yqm6 xoazu. Hartmxala suagusiTidk 103ira Keaid. SHLMATAHK -
HHHI KestH6 yuxummra cabab x, (x, #= 0)nykraia (14.27) xaTopHHHI' SKHII-
JawyBud Gysacud je6 omummugaup. Jdemax, (14.27) Aapaxaan Karop HX-
THCPHE X, (%, = 0) HyKTada Y30KJIalyBUH.

2) b=0 6yacun. By xonia uxtadpuit x, (¥, 5= 0) wykraza(14.27) za-
paKaju KATODHHIF SKUHJIAWYBUH GyruuimHe Kypcatamuds. MozoMukH,
{V ja,l } KeTMa-KeTJAUKHHHT 10KOPH JIAMMTH HOAra TEHr 3KaH, OyHlad
YHHHT JIMMHTH XaM MaBxyJ Ba HOJra TeUrJMCH Keaub wukaad. Tabpud-

ra acocan % e >0 cou onunraHia xaM, XyvM7aataH &= ra Kypa

wyHzah ny€EN tomnunaguky, Gapia n>n, yuyl
nSo 1
a| <
Vial <z

Ovnagu. Kefmirn TelrcHs/MKAaH 5ca

2lXQ‘

1
1< 3
O6yauin Keand yuKaau.
Paginanku
oo
1
¥y —
n=o 2"
162
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KaTop sikHHMawypuH. Takkocsal TeopeMacura Kypa (KapaJcmH, 1- KHMCM,
11- 606, 3-9§)

> la, gl
n=0
KATOP XaM SKHuMaWyBud Gyaamu, devak,
X 4, x5
. n=0
KaTop abcooT SAKHIJIALIYBYH.
3 0oL + co GyacHH. By xoana (14.27) japaxkanH Katop HXTHE-

puit xo( | %, < — ) HYKTaja SKHILIAIIYBYH, HXTHEpHH xl([x1|> ;)
ny'ra,ua _vaomamynqn OyJ/HLIMIE KYpcaTaMus.
| o
[x,] < 5 6yacud. ¥ xomaa wyugait § >0 COHHM TONMII MYMKHIKH,

| xo] = P 6Ynamm. umu 6, (0 << 6, < 6) counn onaiismk. By 8, >0
conra kypa wynpait n,€ N tonunamuku, 6apua n>n, yuyd (l0Kopu -

MHTHHHI Xoccacura Kypa, 1-kucM, 3-606, 11-§) l/ la,| <b+6,, svun
la,|<(b+98)" 6ynapu. Hemak, Gapua n > n, yuyn

ny_ ) [ b+8 n
fa,x5|=a,] - x5 | <+ 8)" (b+6)n__( o) (14.34)
6ymun Kean6 yukagu, 6ynga
b+6 _ _(b+8—(6—-6) _ ,___6-—38
b+ 6 b4+ 6 ! b6 <l
duam yuoy
n%‘(.)la,,xgl=lao|+|a1x0[+|a2x§l+ oo Hlaag+ .o (14.30)
KaTop GHaaH KYHHAard
X bs o b1 b8 ‘n
D e o T (o IR

KaTOpuH coauiuTHpaiyink. Dynaa, Oupununian, (14.35) xartop sikuHJAIIYBYR

(4yHKH 6Y KaTOP FeOMEeTPHK KaTop 6Yaub, VHHHT Maxpaxy 0<—— b +6 <),
MKKHHYMaH, 7 HUUr GHpOp Xuiivatuian Gownal (n>ng) (14. 34) MYHOCa-
Garra kypa (14.30) karopuuur xap Gup xamu (14.35) KaTopHuHr Moc Xa-
JMiaH KaTtTa sMac. YHja KaropJap HasapuscHla KeJTHpHArall TaKKOCJaill

teopeMacura (1-xucM, 11-606, 3-§) kypa (14.30) Katop sKuH;IawyBuu G-
Nanu.

1 .. o
| %] >7 6yacun. Ynuaa wyyaai 6 >0 COHHM TONHUI MYMKHHKH,

1
|x1|—-"—6—,
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6ynam. dumu 80 < 8 < &) counn onafinmk. KOKOpH MMMHTHHHT Xoccad
cura acocad (1-xucu, 3-606, 2-§) {V [a,] } KeTMa-KeTSIMKIUIT Yoy

o
. na

V|a,| >b—8, avmu |a,|>(b—8)

TeHICH3/HKHH KAHOAT/IAHTHpAIurall XalJapHIIMHT COlH YeKCH3 Kyn 6y.aau.
HeMak, 6y xoiaa

3

i3 n ’\ 1y I . b_‘ﬁl n
|a, 57| = |a,| - |57 [> b —5) (b—w—( ) aase)
6§au6. Cynaa
b—§ (b—8) + (8 —8) & —8
=3 =1 '
b— 8 b—6& i b—6& >1

Gynanu.
IOkopugarn (14.36) MynocaGataan n—oco Za {a,x} KeTMa-KeTJHK-

HHHT JIMMHTH HOJI'A TEHT 3MACJHWICHHH TOnamMHui. ﬂeMaK,
[+
Y
> a,x
n=0

KATOp V30KJAaWyByd (KATOp SIKMIIAIUYBYHJMIMHUHE 3apypuil WapTH Gaxa-
puaMaiim).

IHyngait xuu6 xap OHp x, (|x0| < —b]—) nyktaga (14.27) nRapaxasau
KaTop SIKHHJAIYBUH, Xap Gup x1(|x1|> ;—) HYKTala 3ca Iy Japaxanu

KaTop Y30KJalyByH Gy.ap sKatl.
Japaxand KaTOpHMHF SIKHIJAIMII PajMyCH TabpHOHHU 3BTHOOpPra

1
oanb, " OepuJiran Japakald KaTOPHMHI SIKHHJAAIUHII DPaJHYCH SKAnMIH
Tonam#3. Teopema HcOOT Gyamu.

Muconanap. 1. Ymby

oo x" x x2 x*
4 = . e . ~ . o @
DI 2+2V7+ +2v7; ‘

Japaxajn KaTOpHU Kapaiauk. By Hapaxain KaTOPHMHT AKHHJAWML paauycuud (14.33)
¢dopmyaara kypa TOnamu3:
YVn

n

=1.

— =1im 2

1
= —n T —n T pow
li i
n—lbrcrtl’ ]/-l afll hm 2]/?

fl—00

r

Tlemag, Gepuaral Japaxaild KATOPHUHI SAKHHJANTHNI PAIHYCH 7 == 1, AKHWIAMHW HH-
Tepsaan aca ( — 1, -~ 1) aan uGopaT. By Aapaxald Katop SKHH/ALIMI HHTCPBAJIH.
HHHI UeKKaJapuia MOC PaBHIIAA KYHHAArd
o (1) o 1

——s

N
2. 21 2)/7,‘

n=1 n=

NG
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conau Katopaapra ainanuG, yJaapuu JlefiGuuy Teopemacs Xamza Paabe asomatnjaH
doit1aganub AKHUAALIYBYM SKAHAHIHHH HCOOTJall KHHHH aMac.

Hemak, Gepuaran fapaxaid KaTOPHMNIFP SKHHJAawHW coxack [— 1, - 1] cermenr-
nay nbopat.

K§mauma npaktikana ZApAXKAAH KATOPJAAPHHHT SKMHJAIUMII  COXAJApPHHH TOMHIDAA
COMMK KATOPJAD HA3APHACKIA KeNTHPHAraH aioMartiapiay ¢oftananwiaan. Byuma ysra-
pyBay X HH napameTp CHPATHAA KapaJjaju.

2. Yoy

X x2? x"

I+ 55Tt

- (n+ 135"

fapaxand satopud kapaiiuk. By xatopra JamamGep anomaru (1-gxuem 11-GoG, 4-§)
HH Kyanal Ky[IHIarHHH TONAMH3:

L P
d=lim - : = lim
neo|  (n - 2)5%! (n--1)5% n—>c0

— 121 1im "+l= ] x|

5 nwo pt 2 5

(n 4 1)57
(n+ 2) 5*H 4

[l

X o
Jevak, —I—'-< 1, apun | x| << 5 6yarasna Katop SKUH/AWYBYH, -5— >1, aBHH

Jx| > 5 Gyaranga kaTop Y3OKJauIysuH.
[lyuzaft kuan6, GepHirall Japaxkain KaTODHHHT SKHHIAWHIE PajdycH r = 5, AKHH-
naumMal uutepsaau ca (— 5, 5) G¥aanm.

SIkunnauuis wirepsany (— 5, 5) HUHT YeKKanapHia Aapaxaty Karop MoC paBuiuaa

Lo (= o L
1—3‘3 +( ) n+ l+2|3‘7‘ +n+

COHJH KaTtopJsapra afnanub, 6}’ KaTtopJaapuunr GHPH"‘IHCH SIKHHJAAUIYBYH, HKKHIYHCH 3ca

ysoxaamysuunup. [lemak, Gepuiarain Aapaxan KATOPHHHT SIKHHIAWMII coxace [—5,5)
ApHM HuTepBanjaH HOOpAT 3Kan.

8- § Mapaxanu KaroprapHHHr Xxoccajapu
bupop
annx"= ay+ayx+--+a .- (14.27)
JapaxsaJi Karop GepusraH OYJCcHH.

14.17-Teopema. Aeap Zan x" Gapascaru KamopHuHe aKuriauiiil
n=0
paduycu r(r >0) 6yaca, y xo20a 6y Kamop [—c,c] O<<c<r) cee
MeHmoa mexuc sKUHiauiysdw 6ijradu.

Mc6or. [Maprra xypa r — (14.27) napakajid KaTOPHHHI SIKHMHJAMIHIL
pamuycu. [emak, 6epuaran Katop (—7,r) HHTEPBANIA SIKUHJAILYBYH.
Kyvaanan, ¢<<r 6yaranaurnian, (14.27) japamasu xatop ¢ HyKTaja
XaM SIKMHJAIIYBuM (a0coIOT sKuHsalyBun) OyJagn. [levax,

n;lgnlcn=|a0]+|allc+|a2|c‘2+ - +la,l - (14.37)

KATOp SIKHHJI2ILIYBYH,
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N x€[ —e¢ ¢l yayn xap nouM | a, x, | <la, |¢" 6ynamn. Harixana,
ymby

Sla, x| =lap| +lay x|+ g el + - - - +]a 2|+ -
n=
KATOpHHHI Xap Oup_xaas (14.37) KaTOPHMHI MOC XaJMAaH KarTd 3Macu-

runy Tomamus. Y Xoaza Befiepupacc anoMarura kypa ¥ a,x" Rapaxa-
n=0

au Karop [ — ¢, c] cerMenTia TeKuC aKuHJAamyspud Oysanu. Teopema wc-

6ot 6yaan.

14.7- scanarma. By xoccagarinc (¢ >0) connu (14.27) aapaxamu
KATOPHHHT SIKMHJIALIAUI PAJMYCH 7 T2 XaD KaHuad sKUH KUaHO Oadi MyM-
guH. Ammo, ymymaH aiitranna, (14.27) mapaxanu Karop (—7,r) aa TeKuC
SIKHHJIALyBuK OyJaBepMaiiH.

Macanan, ymby

X" =14x4+x24+...+x"+...
n=0

napaxaiau Karop (—1,-+ 1) opamigna sixumaamysyu (r = 1), ammo y
(— 1,4 1) aa Tekuc sKuHJalwIyyn smac (134 - Gerra Kapajch).

14.18-teopema. Aeap Y a, xX* Oapamaru KamopHunz AKUHAQ-
n=>0

wu paduyeu r >0 6yaca, y xos0a 6y xamoprure S(x) =2}, a, %"
n=

durunducu (—r,1) opasuxda ysaysxcus gynxyus Gyaradu.

Hc6oT. (14.27) napakaau KaTtOpHUHT SIKUAJAWMI HITEPBATH ( —71, 1)
Jall UXTHEPHH x, (X, €(—r,7)) HyKTaHu oJavus. PaBwanky, |x,|<<r 6y-
Jgamu. Ywby |x,|<< << r TCHICH3JHK/APHH KAHOATJIAHTHPYBUM € COHHHH
osaiviug. (14.27) napaxanu Katop lokopuja kearupuirad 14.17- teope-
mara Kypa [ —c¢, ¢] na Tekuc sKumHaawmysBun Gyaapd. Yuaa ywby 606-
HuHr 3- § uaaru 14.6- Teopemara acocan, Gepuaran (14.27) mapaxann xa-
TopHHHT HurnHAMCH S(x) dynkuus [—c,c] Ha, Ba IeMaK, X, HYKraja
yaaykeus GOymanu. [Hemak, (14.27) karopHunr imemiuck S (x) GyHKuus
(—r,r) unTepsanua yanykcusaup. Teopema uc6or 6¥.H.

14.19-reopema (AGesb Teopemach). Azap annx“ Oapaxca-
n=

Al KamopHuHe suraquuul paduycu r >0 64aub, 6y Kamop x =r (x =
= —r) Hyxmada axunasauwiysuu Ojaca, y xoada (14.27) xamopHuHe

durunduce S(x)= 2a,x" ¢ynxyus, wy x=r(x = —r) Hysmada 4an-
n=0

Oan (jredan) ysayxcus 6aadu.
Hcb6or. Bepuarar (14.27) japaxanu Katop

Ya,x" =g+ ax+a, 2+ ... +a,x"+...

n=0
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X =r HyKTaja sikuHaawyeuy Cynacud. Jemax, ymoy
Zoa,,r”=ao+alr+a2r2+...+a,,r"+... (14. 38)
= A

COHJIH KaTop SIKHHJAAIIYBYH. YHUHT HurnHaucuuu S (r) GuiaH Gearunaiiuk:
[+ -]

S(r) = Zgzn rn. Bus ]imOS ()=S@), smsmu lim [SK—SE]1=0
n= X—or— X—r==
Gy avumiy MCOOTAALIMMU3 KepaK. ’
Arap x=1tr 0<<i<< 1) ac6 ommuca, yuaa {— 1 —0 6yaug,

oo

lim [S) —S(1= tl}mo[S(lr)——S(r)]=lirn Z-ga,,r"t"—-a,,r")

X—r— {s1—0 n=
6Vaau.

Wlaprra kypa (14.38) katop sakuunamysud. Y xoqaga 1- gueM, 11- 606,
4- § pa KeaTupwiIray Teopemara acoca, %V & >0 onunranja xam, % ra

Kypa myraait ng€ N Tonuaamuky, Gapya n>n,Ba p=12,3,... 1a
e
\a,,+1r"+‘+a,,+2r"+2+...-;-a,,.,.pr"+l’|<—3‘ (14.39)

O0Vnazu. Dy TeHrcuanmmkia p —»co Ja JHUMHTCA YTHOG KYMMIATHHH TONAaMH3:
Ian+1r”+l+an+2’”+2+“- < %‘ :
duau Kyluparu
da, 't =a,+art+ a4 a4 (0<E< 1) (14.40)

n=0

KaTOpHH KapaiimMu3. By karop % f€(0,1) ma axuniawysun 6Vaaan. Xaxu-
KaTaH XaM,

I e L T N L bl Lk SRR Y TN b N S AR N
=[aﬂ+lr"+1+an+2rn+2+°" —]—-an+pr"+p]t”+ﬂ_
p—1
2 e R e Y A IRt i)

6yanwmag Ba rokopraard (14.39) tenrcusnukHu spTHGOPra O/MG KYHHAA-
THHH TONAaMu3:

1a"+ 1 fn+ll”+1 + an+2,n+2tn+2 4 .. + an_}_prn-{-pln-{-p l <
p—1
< prr g 2 D+t 1Y =Lt~ 2
3 3 =1 3 3
By 3ca (14.40) xaTOpPHMHT SIKHHJIALUYBUHJHTHEH, STBHH % & >0 ojmH-
ranja xaw, wyHanai n,€ N tomunaguxy, G6apua n>n, Ba p=12,... 1ap
yuyH

|Gy U G g R ey g et < S (14.41)
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6yanmuHy Kypcatafu. By Tenrcuanukia p—-co jJa JMMHTra yTub, KYyihH-
JArHHu TOMAMHM3:

I Sy ST T e S I S [P % (14.42)

Arap n, = max {ng, n)} 266 oaunca, yuza n >n, Gyaranza (14.41) Ba
(14. 42) renrcusankaap OHp Hyaa Gaxapunami.
Bapua n>n, yuyH

|S(lr)—S(r)|= In%‘ll(an."”t”_anr”)I< IkE{akrk(tk_ I)I -+
+lan+lrn+ltn+l +an+2rn+21n+2+ e l"“]an+1rn+1 -+ an+2rn+2+

e e &
+-.-|<1k2=lakr(t DI+ 5+

6Ynanu.
Papwanky, {—>1—0 ga t* —1—>0(k=12, - - . ,n).
Hly ca6absm

| Daprt(tt—1)| < =
k=l 3

Je6 OJMII MYMKMH.
Haruxaga
[Sin—SHi<e
G6ynanu. By sca
lim S{r)=S(), spau  lim S(x) S({)
$—1—0 x—rr—0
6ymmmuny Gunanpan. Jdemak, (14.27) napakasns KaTopHMHT HUFMHAHCH
S (x) byHKuust x =r Ja yYangan Y3JIYKCHS.
Xyzau wysra yxuan (14 27) napaxaau Kartop x =-—r ja SIKHHJIA-
wyBYH 6erca KATOPHHUHT Huruﬂ,mcn —r HUyKTajza YuriaH yaaykcusz Gy-
Jue Kypcatunanu. Teopema HCOOT 69u,

14. 20-teopema. Aeap 2, an X" Oapasanry Kamoprure AKUHAQUIUW

paduycu r (r >0) 6gjaca, 6y h;amopnu [a, 6] ([a,b) = (—r,1)) opasuxda
xa0aab uHmezpartaul MYMKUH.

Nc6or. Uynmast ¢ (0<<c<<r)rtona ojammsku, [a,b]l = [—c,clc
< (—r,r) 6¥oanu. Bepuiran papaxanau xarop [—¢,¢] AaTekHC sKHHJIA-
wysun Gysazu. [emak, [a,b] na (14. 27) napaxaaun Karop TEKHC SIKHH -
Jgawysun. Yuja (14.27) katopHHHT HHFHHAHCH

[ ]

°
S (x) =Zoanx”=ao+a1x—i—a2x2+. c e ag Xt e
n== .

y3ayKCH3 GYan6, viuby SOGHHHT 5- § Aa KeaTHpuarall TeopeMara Kypa 6y‘H
K‘a'roprm Xajab mnerpan Jar ’Vly\JKPIH

fS(v)dv—f Zan x"dx—-Zan fx”dx—- 2; anm-
a n=0

Teopema uchor 6ynan.
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Xycyean, a =0, b =x (|x|<<r) 6yaranga

x
" a
| SWdx =2 A= =agux + Lxt - Bl
0 n=0n-1 2 n

6ysand. By KaTOPHMMT SKHHJAILHII PaAHyCH XaM r Ta TeHr. XaKuKaTaH
XaM, Kowm-—Apgamap TeopeMacuiaH ¢oiiiananuG KyHUIaTHHH TONAMH3:

___n 7 — 1
i | _m el o T ——
Y || = e =T Ve T g
=Ilm n" lan[ =1r.
n--»00

©0

14.21-reopema. > a,x" dapascanr KOmopHUHZ SKUKHAQUIUUWL pa-
’ n=0

Ouycu r 6gaca, (—r,r) Oa 6y Kamopuu xadrab Ougpeperyuarran
MYMKUH.
Hc6or. Apsano Gepuaran (14.27) papaxau KaTop XaiJlapuHHHT

NOCHJAAapHAAL TY3UaraH viuby

Znanx”"‘=al+2a2x+303x2;+ cer +nag " e (14.49)

=™
KATCPHHUET | xo| << r TEHICH3JIHKHH KaHOATJANTHPYBUM HXTHEPHH HYKTaja
SKUIVAIIYBYM OYHILMHY Kypcatamus. Kyhngaru | xo| << ¢<r TCHTCH3.MK-

I N
JAPHH K4HOAT/JAHTHDYBUM ¢ COHHH OMailiMK. YHAa — |%| =¢<<l 0§~
c

JH0,
n—t| __  p—1_ 1 7
Inanxo ,-nq —c—\anc ‘

0
Gymayr. Papmanky, X ngr—t g< )
n=1
Karop skunJgawyBsH (veu HasamGep aJioMatra kypa Kypcatviu KHIAHE
aMac). YHAa
lim ng"'=0
n-»>00
oVaaau. Ilevak, n nuar 6upop n, kHimaTuiaH Oowrialb, (n>>n, YyuyH)
ng"~t< ¢ 6yau6, HaTHKAa Fn >>n, Y4yH ywoy

{na, x," | < |a,c”| (14.49)

TEHTCHU3/IMKKA KeJsiaMu3.

(o]

o N .
CE€(—r,r) 6yarapmuru cadabau D,a,c® KaTop aGCOMIOT —SKHHJALIYBYH.
n=0

Yuza (14. 44) mynocabarau xucobra osud, Beltepurpace azomaruaan ¢oii-
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|

oo
JanaHuo, Z‘rza,,x"“1 KaTOPEHHT (—7,7) Ja SKUMJAAINYBYH GYJMUIMHM TO-
n={

namus. [emak, 6y katop [—c¢, ¢] na Teknc sKHHJAIYBUH GY.JaiH.

Iynnaét kuau6, Gepuirad (14. 27) jnapaxand Katop XaAJapUHMHE XO-
cuaasiapusiay Tysuaran (14.43) karop Tekuc SIKMHAALIyBYH. Y XoJja yuu-
Oy Gotmunr 6- § na xearnpuarad 14. 12- teopemara kypa

) oo )
S'()=(2 a,x"y =2 (@, 5" =23 na,x*
n==0 n=0 n=0

6yaanu.

Ilynu xam afmun kepakky, (14.27) Ba (14.43) KaTopiapHHIT sKHH-
JIAlMID pajuycaapy Oup xua Oyaamu. XakukataH xaM, Kowm— Agamap
TeopeMacuiau ¢oiifananué KYHUAATHIH TOMaMH3:

i}/ #lap] = T (V7 Tal ) = 1im/ 7 - T o [aT

n— oo n—o n—oo -0

Hewmak,

T —— =
Sy nla,| = Tim 3/ Ta,].

By xoccazan gyihupary HaTHKa KeJHG UHKA/IH.
14.2-naTuxa. Arap (14.27) mapakaid KaTODHHMNT SIKHIIALIALI pa-
nuycH r 6§aca, 6y Katopuu (—r,r) Aa HCTajiraH Mapra augepepeniasiiai
o0

mymxuH. llysnai xuan6, skuuaawgn paanycey r > 0 6faran Y a, x*
n=0
Japaka/li KaTOPHH Xaajaf HuTerpasiani Ba xaanab (Mcraaran Mapra) Augd-
(depeHnHanall MyMKHH Ba XOCHJI OYsraH japaxasd KATOPJAPHHMIT SIKHH-
JAlMLI PaJHYCH XaM r ra TeHr Gysamu.
14.9-tavpud. Arap f(x) GyHxuusi (—r, r) g2 SIKHHIANIYBYH J2PAKAIH
KATODHUHT HHFHHIKMCH GYuca, f (x) chynryusn (—r,r) aa anaaumux 1e6 atanajy.

14.22- reopema. Hrxuma

Dt =a,Fax+a x4 Fax - (14.27)
n=0

Ba
%b,,x"=bo+blx+b2x2+ e bpxt - - o (14.45)

Oapascaru Kamopaap Gepurcan 6jaub, (14.27) dapaxasu KamopHusz

akuraauu paduycu ry, >0, durunducu sca S,(x), (14.45) Japaxcaru

KamopruHe axunaauiu paduycu ro>>0, durunducu S,(x) Ogicun.
Aeap N x€(—r,r) (r=min(ry, r;) da

Sy1(x) =S, (x) (14. 46)
6gaca, y xoada A neEN yuyn
a, = bn’
aviu (14.27) 6a (14.43) Oapamaau Kamopaap 6up xua 6§aadu.
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Hewvak, Gepuaran dynxumsiuur x =0 nykTtagars Gapua TapTHGAArH XOCHAAIapH
HOJra TEHF 3KaH.
By dyukuusuunr x = 0 nykranary Tefdaop xaropu

0 o ., 0 ,
04 “x—}-m x2 L ...—{—n! PR R
6yau6, yuudr furunmich 0 ra Tenr.

Kearupusran Mucosan KypuHaiukn, GHpOp OpaaHkjia HCTanran Tap-
THOAArK xocusara sra Gyaran Gabsu dyHKumsyapnuur Teisiop Karopy wy
opasmKia Kapajadrratl (hpyuKmMsAra siKHHAAINMACJAHMIH MYMKHUH 3KaH.

Ky#nja ¢pyukuusuuar Tefaop katopura €HuMMINHHMHT €Tapyy IIapTH-
HH WDOAAJIOBUH TEOPEMAlH KeJATHPAMHS.

14.25-Teopema. f(x) ¢pynxkyun 6upop (—r,r) oparuxda ucmar2an
mapmu60azu xocuraza 3z2a 64acun. Azap wyndad gseapmac M >0 conu
Maeacyd 6gacaku, 6apua x €(—r,r) xamda 6apua n=0,1,2, ... yayu

1™ (x)| < M

menecusauk Gascapuaca, y xonda (—r, r) opasuxda f(x) gynsyus Ted
a0p Kamopuea €liuaadu, asHU

_ i’?‘i‘"’«» n— 7o O ey 14.50
(%) A\:.‘Tx FO+ L2+ EH ey (

HctGor. f(x) ¢ynkuua yuyn Teitnop dopmynacu
f(x) = f(O)-%-I—,—l(!Q—x-l-f—"—Q(!ﬂf-i— . +_f‘%°_)x" 1 ra (%)
HH €3u6, ynuur Jlarpamx KYpHHHUIMAATH KOJJAMK Xaad

(1)
rm()=L200 i gcp<)

(n+1)!
HY OJalJMK. ¥Y XoJ1a
(] +1
Irn =1 L2000 1| < M T (e )
6y1au. Arap
lim _r™H!

\ nco (g 1)1 =
1 Syanmunn 3pTHOOPra OJICaK, Y X0a1a
{ limrs (x) =0 X€E(—r,7)
. n-»o0
‘OKanJIurung anuknativis. By sca (14.50) mynocaGatnuur Ypunan GYmmLiu-
nu G6ungupapu. Teopema uc6or 6Vaan. o
2. Onemenrap dpynrumusaapuunr Teitnopkartopaapu. I°
f(x) =e* dpyngunsnnur Telinop KaTopu. Mabaymry, f(xr)=e*
YHKUHSHUAT (UXTHEDHH yeksn [— @, a] (@>>0) opaankaaru) Teitnop ¢op-
tyJ1acH

a ] XX £"
. e + “+2l+°" 71—-+rn(x)
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6ymu6, YUHHr KOAmMK xaid aca Jlarpaux kypunMuuga KyHujaruga Gyma-
I

._xnl—- eex
(n41)!
(xapaur, 1-xucu, 6-606, 7-§). Xap 6up x€[ —a,al(@a>0) ja efr<ces
Gy HImHIH 3bTHOOPra OJICaK, Yijaa

rn(x):: (0<6<1)

) an+l

ra(X) L —— ¢

lrn ()] < Ty

SKAIMUTH KCJHG YHKAJM Ba n—-00 Jia y Hoara uutdiagy. Jlemak, uxru-
épuit uexau x Ja

) J— 1 xﬂ = —x— x2 . xn
et = -n—[- l+ll +Tl"’+7—+-..
n={
Oyaany.
2°. f(x) =sinx dyunkuuaguur Teiaop Kartopu. Mabayuku
f(x) = sinx ¢ynkuusuuar (axruépui yekiu [—a, a] (@ >0) opaangaarx)
Tefinop opmyaach.

. x3 x5 L2n—1
b=} —_—— —_— .. — 1 n—1 .
sinx=x—- -+ 5 +(—=1) - - 20 (x)

6ynaau. by dopuysa xonnuyk xammuuur Jlarpamxk kypunmiuuias dofiana-
uu6 (xapancuu, 1-guewm, 6-606, 7-§) V x€[—a, a] (a>0) yuyn
2n-1
r <_% 7
Iron (X)| BT
6YJIMILMHE TOTAMH3. ¥ HjJaH

lim r2n(x) =O

N 00
Gyauumm kean6 ynkamu. eMmak, ¥ x yuyn
. 001 2n—-1 3 x5
— — D=t Y =,
st x 21‘( ) @n—1)! TE T +
n=
2n—1
) . .
+ ) 2n— 1)t +

6Vaanu.
3. f(x)=cosx pyuruusguur Tefdnop Katopu. By dyuruus-
Huur Teinop dopmynacy
2 x* x8 2n
=1—X 43X X 4 4=
cosx 21 + 41 6! + +(=0 @n)l
KOJAMK XaiHHHHT Jlarpamk KYpHHHIIHAaH ¢ofifananus (kapasicut, 1-kucM,
6-608, 7-§) WV x€[—a, a] (a>0) yuyu

2n+2
< _ %
]f2n (X)l (2n 4 2)!

+ 72 (x)
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Gy MHIMHA TONaMu3. ¥ HIAH
limr,,(x)=0
n—»oo0

Gynuwn kemu® wukamu. Hemak, V¥ x yuyn

— n _ ___“i ﬁ_ — 1)
cosx = Z( (2n)! 2l+4! - )(2)'

4°, f(x) =In(l 4+ x) pyukuusinuur TefAaop Katopu. Mabaym-
K1 6y dyukumsinuar Tefinop dopmysack Kyiujaruua 6y nazm

SR T A _ et
(I +x)=x——-+7 4+. +(=1 +rn(X)

By dopmyaasa x €[0, 1] xa 7, (x) xonmuk xamum Jlarpamx K$'pHHHLIKAA
Ky#ngardga 63u6

(__ ])n xﬂ+l
(n--1) (14-0 5yt

rn(%) =

yHuLr yyyn

Ir. (0] < nJ‘_I (14.51)

6yamumng, x€[—a, 0} (0<<a<< 1) oyaranda sca rn(x) Koamux  XaldHH
Ko Kypunuuimja Kyhujaruda €310

, (1—0,)"*
r —_f— 1y S
n(x)=(—1)"x (140, P

n-il

0<0o, <),

VHUHT YUYH

lr,(]<< 2 (14.52)

1 —

Oyomumny Kyprau 3guk (1-xucs, 6- 606, 7-§).
(14.51) Ba (14.52) mynocaGarapaau limr, (x) =0 OyauUIAHM TOMAMH3.
n—-»o

Hevak, M x€(—1,1] aa

1n(1—|—x)=2(__1)"—‘._"‘;_=x_§+%+ o+

n=l]

(= l)n—l%_*_”_ (14.53)

Oyaatd.

Ulyuu Ttabkuanaw nosuMry, In(l - x) dyukuust (— 1, + o) opajux-
Ja Gepusran 6ynca xaM Oy (pvmmuﬂﬂmlr Teitnop garopu — (14.53) My-
ocabar (— 1, -- 1] sipum uutepeasna VpUHAMAUP.

5. f(x)=(1 +x)* dyukuusaudr Telnop KatopH. By ¢yuk-
uusHuar Telinop ¢opvyaacu

S T I 1 Cual I
(1 + x) 1_{_“ T 24 ...+
+a(oc—-l) . .’;'(a—-ﬂ-Fl) X" 1 (%)
12—2149 tr

www.ziyouz.com kutubxonasi



6yam6 (kapascuu, 1-guew, 6- 606, 7-§), ynuur xoamuk xain Kowm Kypu-
HHlIMAa KyHAuaaruda 6yaanu:

— ... (a—
ra() = HE=D B0 g e gy it (00 1),
Yuu ywby
— No—2).. . [(a—1)—(n—1 1—6
ra() = =R e R0 (14009 (|

KYPHHHINNAG €340 OJaMus.
Arap — 1<<x<C1 6Yniramaa: Gupuuuuian. lim —1!— (¢—1) (@ —

n—oo 1
—2) ... [le—1]—(-—1]x" =0, uynkn 6y SKMHJALIYBUH
1+ E o (e — 1) n' (a—n-|-1) e

n=}

KATODHHIT yMyMu#t Xaau (Oy KaTopuuur sKuinawysuuaurd danam6ep ajo-

MaTHra Kypa KypcaTM/aiH), HKKMHuMAaH, |ox|(! ——|x\)"“l < ax(l +
a—1 a—1 1—-0 1—6)

+ 0 <lex|(1-+x)""", Ba uuxodar, yuunumzan T 0x I+ os

<< | Gynransmrupan lim rn (x)=0 6yamwm Kean3 ynkaiu.

n—»x

n

< ]

Hemak, |x|<<1 na

a . & a(xa—1) 2 '
(1 4-x)% =1+ T o1 B
a{fa—1) ... (a—n-t1

P S

n!
6y.1a34.

10- §. PyHxuMSHH KYnXaf GHAAH sKUHAAWITHPHL

MabiyMkH, (YHKIHS MaTCMATHK aHaAHM3 KYpCHAa ; Vprauujajurail  aco-
cufi obvexT. K¥nruna macajsanap 3sca, yHkuusaud xucobaann (Gepuiaran
HyKTala KUAMaTHiH Tonuui) Ouian OOFJMK. PYUKUMANMHT MYpakka® Gymau-
mH Gyngail xucobaalniapia KaTTa KHHHIYHAMKGAD TYriMpaid. Haruxkaga
(YHKIMSIHK YHra Kaparailja cojula Ba xucobsamra kyvaaht 6yaran ¢yuxumst
GHsaN STKMHAATHPAIT — TAaKPUOHiT upojasall MacasacH 103ara Keaaid.

DYHKIMAHUNT AapaXkasd KaTopra €HHAHIIMAAN, YHH TakpHOuH Xucob.atl-
Ja Keur (oijaiaHuiaiv. Dynia (pyHxuMsiIM AapaXkadd Kartop KMCMM fiH-
FUHAMCH GUAaH anMalUTHPHAKD, QYHKIMSHUHT Oepudraill HYKTafaru KuiMa-
THHH TOMHIN KYUXaAHHAT 1HY HYKTaJaTH KHAMATHNM Xuco0Jaira KeaTupu-
Aaan. Jlapaain KaTop TY3WJHUIMMA Kypa COAda OVJIMIIM, YIMHT KHCMHEH
AHFHHAMCK 5CAa OMAHMA KViXall 3KauaurH (QYVHKUMSHHHT OepHiran HykTaja-
r¥ Kufimatnnd 3h§pekTHs XHcoOnad ONMBMIIA MYMKHHJMIHTA OO Kejajd.

Hlynn xaM TabKujall JOSHMKM, Oyujali HMKOHMAT (hakarT «AXIIN»
(hYHKUHSLIAD YUYH, S'BHK HCTAJrall TapTHOAard Xocusaasapra sra Gyaran
Ba MabdyM ILApTHH KaHoatjautHprad (kapaur 14.23-rteopema) QyHkums.iap
yuyli MamKyA Gyaagu. Wxtuépnit vanykeus dynxuumst Gepudrad Gyaca, yuu
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Oupop Kynxal €piaMHaa TakpuOHi XHCOG,Aall MYMKMH OYJapMuKaH Jerau
CaBOJT TYFHIAAM. SIbHM (PYHKUMSHA KYnxaj Cusan TakpuOaH a/iMallTHPHIL
HUMKOHHSITHHH 2HAJMTHK (BYHKIMAAAD CHHPUIAH YanyKcu3 bynKuusiiap CHH-
¢dMra yMyMJalUTHPHII MacajacH nafi1o 6yiaju.

1885 fuaja Mamxyp nemuc MareMaturu K. Befiepmrpace TtoMonuaan
Y3JIYKCH3 (DYHKIMSANH KyTXall OHjal SIKHHJAWTHPHIL MYMKHHJIMTH KYpca-
THaan, By daxkt xyhuga kejTupunagural teopeMa opkasad upolanaHand.

14.26-teopema (Befiepuitpacc teopeMacu). Aeap f(x) pynryusn
[0, 1] ceemenmda bepunean 6a ysayxcus Gfaca, y xorda wyndal

Pn(x)=a0—}~alx—}—azx2+ ..... “{"(1an
Kinxadaiap monuasaduku
lim sup If(x) —P,(x)] =

n—>o0
Ojaradu®.
b‘y TEOPEMAHHHT TYP/IH'IA ncBornapy Mapxya 6¥au0, 6u3 ynuur Depu-
wTelln KVNxaidapH CpAaMuAard HCOOTHHH KEJATHPaMHS.
14.10-ravpud. [(x) dvexuus [0, 1] cermentia Oepuirad OF.cuil.
Yiuby

B,G0=3 1+ L) G (1 —xyt (14.54)

k=0
kynxaa f(x) uuur Beprwmedin xinxadu nel aranaim.

Depuwreiin kynxaad n-japaxain Kynxaji OYau6, ynuHr Kospbuument-
JapH f(x) GyuKuUHsSHHUT — (k=0,1, 2, ..... , M) HVKTajaplard KHH-
MaTJapH Opkaju udofatanaiu. Macanan, n=1, n=2, n=3 6yarania

By(f, x) =FO) -+ [f (1)) —F(O)]x,
Bo(fx)=(0) + 2] (L‘)—zf(0>]x+[f<0>—2f( )+im]e,

A,
By, 1) =[O +[3F ()8 O]x+[310—6/ () + 81 (5| +
+[rm—31(5)—r@]#

Oynay.
14.27-reopema (Gepumreiin Teopevacu). Aeap [(x) pynryus .
[0, 1] ceamenmoa Gepurzan 6a ysaykcua Ogaca, y xoa0a
lim Sup If(x) —B,(f, 0=
n-yo0 0sx<

6iaradu.
Arpajo Ourra JemMa ucBornaiivna.

*Oyukiua Gepuaran Ba yaIYKCHs Gyarad opatuk MXTHEpWil cersautian uGopat O¥.-
TaH Xoilla TeopeMatnsr nc6oru 183- GeTaa KeaTHpHAALH.
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14.1. Jlemma. Yuwby

n
}: Chxt1 — k=1, (14.55)
k==Q
2{——-—):) Chr(—gp~t=21=D 0<cy<l)  (14.56)
k=0 n
atHusmaap Gpunaudup.
Hc6oT. Mavaymkn, N a, bER yuyn
(a +b)n —_ }: Cﬁakbn—k .
k=0
by afinuataa a=1x, b=1—x (0< x < 1) 1e6 omnnca, yiaan
3 Chet (=0 =L H (1=l =1
OV in Keau® uHKaju.
(14.56; afiupsitin ucbotaaw yuyn yimby
< k _ O A _
oA —T X i —
k=<0 K==0
AHFMBANAPHY XHCOGIaHMH3,
Arap
Ck_ rz(n-—l)... (n—k+1)
no k!
9KAHJMIHHA 3BTHOOPra OsiCaK, V X0J1a
ic” k n(r—1) ... (a—k+1) _ (r—D(—2) ... (n—k}])
n " a k! (k—1)1
=Ct}, (14.57)
n k n‘_ _
DGt — = )c"’—x (1—x)" "_Zc,,_,
k=0
0 R = 24 Chiold Q=" " Ve yx (=) =4,

GVJNILMHA TOMAMH3. DHAH

n

k2
2 72_ Cﬁxk(l ‘__x)ﬂ-k

k=0
HMFMHAMHK XucoGaaiimus,
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n n
N _ vk — _
2 G (=" = X Gl (-0
k=0 k=0

n n

_ n—1 k—1 k—1 % —k N k—1 —k

= 2 o 1 Cnix (1 —x)"""+ 2 'n—C,,_lxk(l—x)" =
k=0 k=1

n

n
n—1 N 1 Ot
— 2 k2 2 n—2—(k—9 , L k—1 _k—1
= % Calox (1—x ) w X /?-"1 Cnlix™ (1—

—1

2 n—z , 1 n—1
Xe4 (1= 7 + T xlx+(1 =2 =

s x(1—x)

=x" -} n

n
_x) —1—(k—1) —

By xamaa iokopunaru (14.56) Ba (14.57) MmyuxocaGaraapaan doiinaianut,
KYHHAArney TOnaMus:

n
k 2 ] — ] —
D —feht a2 g S gy 2R
k==t n
Jlemma uc6or Gy,
By nemMmajan xvHMAATH HATHXKA Keaub uMKajH.
14.3- natnxa. Uxruépuit x€[0, 1) Ba n€N yuyn
n
VR P ke -k _ 1
k;o‘(" x} Cix(1—2)""" < o (14.58)
6Vaam. 1
Xakukatan xaMm, uxtuépuit x €[0, 1] yuyn x(1 —x) < " 6¥.m0,
(14.56) mynocafatian (14.58) TEHICHU3JMKHMHE YPHHIH OVaMiLM Keaub yu-
Kaau.

BepumTeiin Teopemacununr ncbotu. IOkopusaru (14.54) Ba
(14.55) myHocabaryiapra Kypa

B, (f, %) — ()= }n: [f (—’;—) — f(x)] CExk(1 —xy*  (14.59)

o

Oysanu.

f(x) dyukumus [0, 1] cermentia ysavkens. [ewmak, Kaurop TeopemacH-
ra acocai y Wy CerMeHtia TeKHUC Y3AyKcH3 GY.Jald, fbHH N/ & >0 oaud-
raiga xaMm, wyngail 6>0 tomuaammku, N x', X'€[0, 1] yuyn |x'—

— x| < 8 6Yaranma |f(¥) —f (x| <—;; TEHICHBIMK GaxKapuiaiy.

IOkopustaru (14.59) #mFuram k muer k=0, 1,2, ..., n xuivariapu
6yiinya Huruaran, By AUPRHAMHMHT XaJUiapuitd k& HUHT

l—’;——-x‘<6 (€10, 11)
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TEHTCHSIMKHH KaHOaT/auTHpYBuu Kuiivarsaapy Oyiimua xavaa & uuur

l—i—-—xl >86  (x€[0,1)

TEHICH3JIHKHH KAlOATJIAHTHPYBYM KHHMATJapu OVHuua axpatib, yaapaat
yumoy

S E—iefata—srr, X [i(E)-
<8 k:
— )] Chat (1 —

JIapHH XOCHJI Kunamu3, Panlask,

B,,(f,x)—f(x)=k§:.[f( L) p |chata—ay =

S ) —relesa—re 3[4

>0

— —x| >0
n

k:

— —)

n

<6 &

—~——

n

— f(x)J Chx*(1l—x)"* (14.60)

]-— —

Oyaany.
DAY KeHAUUTH TEHTAMKUMHT VHT TOMOHMIATH HMFMILAMJAADHHHT Xap On-
PUHH AJI0XHFA-aOXHAA Hax0diMH3,
O k
< X ll4)-
< N

, S [(E)—rw]cksta—ort
k:l;—-—xl«s

k; I—— -—-xl <b
n

——f(x)lC;x (1—x)" %< ‘%‘a 2 Cha* (1 — 3" <

ke |-—I£— —x| <&
n

n
PN Cf“’ k) n-t g
< — x xy ==
o 2 2d " ( 2 ’
k=0

k e
) [f(—,;)—-f(x)] Ca i (1—0"*| <
k: —n——-x >8 .
V k k& n—fe
<2M 2 Ga(1—x"", (14.61)
k:’-:;-—x >

Oymia M=max |f(x)|.
DXl
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. 2 .
Arap l—’::—xl >0 Ojuranja (—:—— ) . —61_ =1 GYmammun  5bTHOOPra

ofcak, Yy XoJza
~ 1 o k _
S etemsad N (Aoddamges

Y] ke >6

—— X

n

<= D (——x) Chx* (1—x"*

2 amd \ n
6=0

— x|

n

6Ysaan. IOkopuaa xearupuJaran JeMMaHHHT laTKacujan (oiizanauub, Ky-
HHJArHHY TOTIAMH3:

z Cﬁxk (l__xl'l-—-/t!< 4n62 .
k:’l-%- >0
Jlevak,
~ b _ M
lkz f( )—f(x)]Cnx (1—x)° Rl onot (14.62y
bij— —xf »6
n

Haruxaaa (14.60), (14.61) Ba (14.€2) MynocaGar.;iapian

1Ba (9 —f 0I< e+ (Fx€I0, 1)

o i’
6yauim kesau6 uukand. Arap n HH A > S57s KO OJIHiCa, Y X014

|Ball, ) — )| < 5 + 5 =e

6Yaagu. Dyngan sca
lim sup (B (f, ) — [ (9| =0

n-oo 0xxs

6y I Keqaub uMKajM. Teope.wa ucoor 6y,

duan [(x) dynxuus [a, b] cermentia Ozpuaran Ba y3aykcHs GyJcHi..
Kyinaaru

1 a
= X —
b—a b—a

YU3UKJM anManitupuil [a, b) cermenthHu [0, 1] cerMenTra akcJanTHpajH.
by aamamrtipuuiian ¢oiiananud, ymoby

¢()=fla+(©—a)) (14.63)
dbynkuuaM Xocua KHiamus, By ¢ (f) dvekuua [0, 1] cermenria Gepusaran

Ba Iy CCIrMeHTAA Y3AyKcH3 O¥aaid. Y xoaia Deprwrefin TeopeMacura
k¥pa

lim S | Ba (@, &) —p(t)| =0 (14.64y

7”300
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Gyaany, Oyuaa

B, @ D=3 o (&) cxe —pr

k=0
(14.63) Ba (14.64) Mynoca6araapaan

B, (1, 5=5)—F 9| =0

n-00 @5xb
6y Keanb unxanu, Gynga

B (1 5=5) = > i(a+":“ £) C (:_“)"[1—”“"]"‘“:

= —a b—a

-3 g
S (b —a)

Ulynaalt xuan6 xapanaérran opanuy [a, b] cermenraan uGopar OGyarad
XoJa Kyiunard teopema (Befiepnirpace Teopemacu)ra Keaamua.

14.28-teopema (Bettepurpacc teopemacu). Aeap f(x) Pyuk-
yus |a, b] ceemenmOa Gepurzan 6a ysaykcus Oyaca, y xoaoda

‘Bn(r)bc —f(X)’=0
OVnam.

lapun Befiepuitpace TeopeMacu [ (x) dvukuusud B, (f, x) xynxax Ou-
JaH SAKUEJIAWTHPHII MYMKHHJMIHHH Wbojanaca- A, SIKHHJALIHIL XaTOJHIH

r'n (f’ JC) =f (x)—"'Bn (fr X)

Hy 6axonali MMKOHMIHM aHuKaAab GepMaiiau. Kefunrn Yprauumsap r, (f, x)
HUHT HOJra HHTHAHIH Tapraby, siKMijamTupuiaaguran f (x) QyuruasiEdanr
y3ayKeu3auK Moaymura (1-gueM, 5-6006, 9-§ ra kapaHr) GOFJHK 3KaN/IH-
PHHM KypcaTand.

14.29-teopema. Azap [(x) ¢pyuxyus [0, 1] ceemenmOa anusianzan
ea yax(z)yrccus ogaud, B, (f, x) sca ynune DBeprnwmedn kynxadu 6jaca,
Yy xoada

lim sup
n—sooqx<b

s 1B, (9 —[ (W< 5o (77 (14.65)

6radu, 6ynda o (8)— [(x) Pynryuarune ysayxcuzaux modyau.
Hc6or. (14.59) popmysanan ¢oiiaanann6, KYHHIArHHE TOaMH3.

. k
[ B, ( x)—f(x)|<k=zo lf(T)._

OYHRUHST Y3NYKCH3IHK MOAYJHHUHT YOy
o)<+ o ()
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B T e Ee
<[ e

6yau6, narvxajia

\B, (b H—TI< [V ¥

k=0

k

o ofr

6yaanu.

n .
Suam 2 '-—’;———xl Ck xk (1 — xyr—* fupnngmny
=0

>

k=0

—:——-x| Y CExt(I—ap=F |/ Chak (1 —xy =t

KypuHHWa €316, yHra Koum-— DByHSKOBCKMH TEUICH3MMTHHH  (KapaJiCHH,.
12-603, 1-§) kyanafnmus:

n

2

k=0

. k_'zkk__k‘/nﬂckkl__n—k.:
Y S axama )/ Fara
x (1l —x) 1
=l/ . San

|B, (, 9 —F ()] < (‘V n 51’—/72_—+ 1)m(}7‘;4)= —g’—m(%)

Teopema uc6oT Gy.1aH.

Xvyeyean, f(x) dyaxkuus 0, 1] opaaukza [’ (x) xocuaara sra 6yumb,.
S x €10, 1] yuyn |f ()| <M (M —const) 6Yacud. Y xoana, Jlarpamx.
TeopeMacHian (hoifanantG KyMMAATHHH TONAMHS:

___xl VR (=% Y CF I—ar <

JHemak,

1B G 9 —F = X [F () —F )] Chst (1 —ap=t <
k=0

<M )" I———-x’ Chxk (1 —xp—r < v_-
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Hemaxk, 6y xoaia
M

y X)— < —

S 1B, (90— (9] < 5%

n

Synaau.

15-bOb
METPUK ®A30JIAP

10xopuaary GaduMnaiall MabIYMKH, MATEMATHK aHAJTH3UMMT OW3 yprauran Gapua
acocuit Tymynuaiapa (JHMUT, YSTYKCHTHK, XOCHJA, HHTErpad, SKMUIIAIMYBUMIHK Ba
xokasc) 1ypam tymaamaap (R, R™, C {a, b] »a x0Kkaso) saemenTIapM  Kerma-
KETJHTHAA JHMHTTa VTHUL awany opxain tabpudranamd. By amas Xap 6up  Tymsamaa

yaura xoc Kputdarag sam. Macanay,

Iy Rna {xg):x1, Xop «-es Xy oo (Xg€R, n=1, 2, ... ) gerMa- KeTank Ge-
puiTan Gyicun. YHHHT JHMATH Kyduiaarnua tabpudaamap sau:
A € >0 con oanrrania xaM, wyitait ny €V rtonuncaku, 6apya n > n, yuyn

|t —al<e (a€R)
TeHTCH3NHK GaKapuica, Yy X0J4a @ COH {X,} KCTM3- KeTIHKHHUT JUMHTH AehiLiany.
2) R™ pma Gepunran {x"}:
PORFON A = (D, L, ATy e R n=l, 2, ... )

e

KETMa- KeTVIHK JMMHTH Ky#ularaua taspuduauap szau;
W £>>0 con caunranaa xaM, HyHaaH ny € N Tomwicakk, Gapua n > n, yuyH

VoD —a)® + (55—, +... - —a, )’ <e
(@a=(ay as ... , am) ER™)
TeHrcuaug Gaxapuiaca, y xoaia a nygta {x™} kerva- kenHKMuHC AnMHTH 2e6 arta-
Japgu.
3) C [a; 8] 28 {fn (O} fr (¥ fo (s oev s fu (%), oevy (fn (DE
€Cla bl,n=12,...)

DyHKUHORAN KETMA- KeTJIHK Gepuaran GyJicud. DBy QYHKUHOHANM KeTMa- KeTAHKHHHT JIH-

MHTH KYyAuaaruua Tavpudaanap sau:
% &£ >0 con amuurasga xaM, wyHiaai ny € N tonmicaks, Gapua n > n, yyyn

sup [fp (X)) —f ()| <e
agx<h

TEeHrcu3imk Gaxapmunca, y xoaza f (x) dyukunst {f, (x)} dyskuHouan xerma- keTaux-
HuHr auMatd ({f, (%)} ¢yekumonas kerma- Keramk f (x) ra TeKHC sKuirawang) 1e6

aranaim.
Arap }x, —a| vuknop R paru x, Ba a (x,€R, a€ER, n=1, 2, ... ) HyKras
Jap opacujark Macoda — o (x,, a) (1-gucM, 1- 606, 10-§),

]/(x(?)—al PP —ag P e (8 —a, ¥ MER™, n=1,2, ...)

MHKAOp R™ marm x" pa a nyxkraaap opacuaars macopa p (x?, a) (12-606 1-§), xamna
sup 1 (£)— F (%)]
a<x<b

mugaop aca C [a, b] wnur f, (x) (n=1, 2, ... )Y Ba f (x) sjeMeHT/IapH OPACKAATH
Macoda — o ([, (x), [ (%)) (1-Kuem, 5- 606, 11-§) skanaurumu swruCopra ouicak, R,
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R™,C [a, b] Tynaawaapaa, yAapIMHT SMeMeHTIAPHAAN TYSHATAH KeTMA-KETJHKHHIL JHMHTH
Macoda TYMYHYACHT A ACOCIAHFANTMIHHH KVpaMH3.

Bup rtomouzan R, R™, C [a, 6] TYnaawaapHuaar TYp.au TaOHATAArH 3/ACMCHTIADAan.
TAWKWE TONFAWINIH, UKKUHYM TOMOHZAH 3CA YJIAPAA JMMHITA YTHI aManuwmuur gaxar
macodara acoCTAHHIUACK YMYMHAAMKKA STa GYaumiH, TaGuui pasnmiga Oy Tyniaaviapri
yMyMril X0ANa Kapamra, sbHd MXTHEPHE TYMIAM SACMEHTNAp:! opacuaa Maccdia Tywiyu-
yacuny Kuputu®, yHu Ypranamra oi#6 Kenaiu.

1-§. Merpux ¢daso

E — uxTtuépuit Tynaav 6yacud. By tymaawunur Yauum Yaura jryepa (Jlexapt) k-
nafiTMacH
EXE={(x, y):xCE, yCE}
(kapancut, 1-xHeM, 1606, I-§) nu onaitux.
ManayMke, JacT1aCka Tymynyanap Katopuaa uxrtdépuit A rymtamua B rymaavra
AKCJIAHTHPHIL
f:A->B
TywynuacH xestapuaras aau ( I- kuewm, I-6o6, 3-§).
Omwwm A=E XE, B= R (R — Capua vandu 6yamaran XaxugHi connap Tyn-
aasu) fe6 ywoy |
p:EXE~>Ry (p=p (% y) (15.1)

AKCJAHTHPHUIHH Kapaiuk.

15.1-tampud. Arap p:E X E—>R+ AKCNAUTHPHIU YUYH

1° ¥ x, yGE yuyu p (x, y) > 0 (p (x, y) =0 mynocabar x = y Gyarangarana
Gaxkapunamn),

2°. v x,yCE yuyu p (x, y) =0 (y, x) (camveTpuknk),

. x, 4, 2CE yuyn p (x, )<< (x, 2) +-p (2, y) (yuSypuak TCHTCHIIHT K)
maptaap Gaxapuica, y xoaga Gy © aKCJHaHTHpuWl macopa (mempuxa), E tynnam aca
sempux aso ne6 aranagd. Merpug dazo (E, p) Ka6ua Garmwmuagu. [°— 3°- wapmiap
Mempur dzio axcuomarapu reinaagn. Merpuk $azo saementaapHua my ¢aso HyKTa-
JapH Xam fAeG aranagH.

Muconnap. 1. R TynraMun onaltivk. P akcAaHTHPHII KyRHIardua aHuKaanca,

o (v y)=|x—"y| (¥x, yER),
1- gueM, 2- 606, 10-§ nma ncGornanradra xypa 6y p (x, y) yuyn 1°— 3°- maptrap Ga-
xapuaagu. Hemax, p (x, y) —Macopa Ba (R, p) — verpux haso.
2. R™ tynaamud onafiuk, P (¥, y) aKCAAHTHDHII KyRMIArkua aHHK/JIAuCHH:

Pt )=V lh—xP =+ . F Gn—tm)? =

= l/ E:(yk—'xk)z.
=1

I0kcpuna, 12- Go6, 1-§ na Gy p (x, §) yuyn 1°— 3°- uNpraapranrc GLKApATAOT Kyp -
caruaran oM. Hemax, p — Mmacoga, (R™, p) — MeTpuk daso.
3. C {a, b] TynnaMun KYpailiuk. P aKCIANTHPHII KYiuparuua Gyicuin:

p(x py=max [x (h)—y (O] (v x®), y() €C [a, b])
a<t<bh

6y 0 (x, y) jokopusary 1°— 3°- waptaapuy xaHoarJantupasu (Kapaacuu, 1. Kuewm, 5-
606, 11-§). Hemax, apanaérran p — Macoda, (C [a, b), p) sca Merpuk (aso.

4. ¢ — Gapua AKUWJIAWYBYH KETMA- KETJIHK/Iap (COHMAp KeTMa-KeTAWKIApH) TYmIaMu
6YJichd. p akCJAaHTHPHWI yuGy

p (%, y)=sgp|xn—ynl,x=(x1,xz, ceer X 3 ECY=(Y1, Yarevv» Yns oo )EC
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xyprHuina Gepuacud. 1- kueM, 3- 606, 4-§ na ucGomenramra xyra 6y 0 (x, y) yuyH
1° — 3°- wapraap Gaxapuitami. Iewmak, o — macoda, (¢, ©) — MeTpuk $aso.

5. m—Gapua werapaJaural KeTMa- KCTAMKAAD (COMA4P KeTMA- KCTIHKIAPH) TYIIIAMH
GVacHl. P AKCIAHTHPHIN 4- MHCOIRArHAeK Kyfuzardua GepHcHu:

p(x, y)=5:P [¥n— Yn| (x=(x1, %oy o0 s Xpo -o0 ) EM,

y=(yl’ Yas coo 3 Yns = o )Em)

By akcrantupuwr yayuy 1° — 3% mapraapnunr GaXapUIMWIHIN KYPCATAIN Kufiun sMac.
ABpano p (x, y) > 0 Gyauwmu pasuranaup. Arap p (x, y) =sup | x, — yp| = 0 6¥aca,
n

yunan M nEN yuyn x, =4,, ApiN X =y GYAHIH KeAHG HHKAMK. AKcumua, arap
x=gy, apin ¥ 1€ N yuyn x, =y, Oy.1ca, yuian 0 (X, y) = sup | x, — y, | =0 skanu
n

KeJIHG quKam K.
Wkknnunnan p (x, 9) =P (¢, x), uyukn p (x, y) =sup | x, —yp |} =sup |y, —
n n

—xpl=p (y, X). Duza x = (xq, x,, e Xy e )EM Y=Yy Yo - s Yy --- JEM
B z2:=(2, 23 ..., 2p ... ) Em OYicHH. AGCOTIOT KuliMar XOCCACHIA KYpa

lxn"‘znlg'xn'—!/nl"i‘lyn—znl (nEN)
6yiaau. Byuman sca
lxrz"?n|<slzp Ixn"’.‘/nl’*‘su,? | Yyn—2a]

SKAHJArH KeIHG 4HKAAH. AHHK IOXOPH verapa XOcCacura Kypa

sup | % —znl<iup Ixn—-ynl-l-sgp 1 4n— 2|

Oyn1ann. Dysnau,
P& <<e (% 9+p (v 2)-

Jemak, p — macoda, (m, p) — MeTpHK daso.

. (E, p) verpuk daso Gepwnran, £, rtymaam E muur xues Tymiami, swm E, C E
Oyacun. ¥ xonna E, xam E ja KupHTHAran mcrpuxa GViiuua merpuk daso Gyvsaau:
{Ey, p). By Merpuk dazo Tanpuduzad keauG uMkaXM. MHCOM KeaTupamui. Pasiuanxu,
Gapya pauuoMan cowjdap Tymnamu ) 6apua XaKMKMA consap TYmaasu R Huur KHCM
Tynaamu: Q= R. (R, p) Merpux ¢dago sau. (Q, p) xaM R 1a KUDHTHAraH MeTpuKa
Oyiluya MeTpuk ¢aszo Gyaamu.

Vxysunuunr svtnGopuun ana GurTTa (aKkTra Kanb stavua. Arap F rTymiam Gepui-
rad 6ym6, p: F XF — R 4 AKCAQHTHPHULIAD TYP/IHYA KUPUTWING, YJIADHHHUT Xap Gupu
1° — 8°- mapraapuu Gaxapca, natmkKaza TYPAH MeTpHK (a3onap xocua Ofaanu. Mucon
Kapaiiux. Bus loxopuaa C [a, 6] Tynram Gepwrramta yw6y

p(x gy =(mﬁr O—y @ (x ), y OEC [a, 8]

ARCAANTHPHIUNK  am|xaal, yvaunr 1° — 3°- mapraapny GaxapHuIHHE KYPCATAHK Ba HATH-
XKaua (C [a, b], p) McTpuk dasora sra G6ynaux.

Sunr xyasu wy C [a, b] tynsam Gepwirauga py axcranTHpwiu Ky#uparyua
AHHKTaHMH3:

b
py (%, o) = 1/ ([ —y O d. (15.2

By p; (x, y) nuar 1° — 3°- maprrapiny GaxKapyuiHuy KypcaTavua,
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(15.2) Myuoca6aTaan xap ROHM 0y (¥, y) > O sxanu wipunazu. Arap ¥ i€ [a, b)
za x () =y (f) 6¥7nca, ynaan

b
P (% )= i/’ fIx@®—y®>di=0

GlaumK keyu6 uukaad. Axcunvua, arap

9
pr (x, 9) = ]/5 [x()—y O]z dt =0
a

Eyaca, yugan ¥ € [a, b] yuyw x (¢) =y (}) 6¥aumn xean6 wugand. Lyun ncGoriaft-
MH3.

Teckapuchun (apas Kunaiiuk. Bupop 1, (£, €(a, b)) uyKtana x {f) ==y ({,),
SBHE, Macasian, X (fo) — ¢ (L) >0 Gyucun. ¥ x0qja YSAYKCH3 QYHKUASHHHT JOKAJI XOC-
cacura kypa (kapascan, 1- kuch, 5-6o6, 7-§) ¢, nykraumur erapanya kuuuk Uj (i)
arpobu (U5 (fy ) = [a, b]) tomunanuxu, ¥ £ € Uy (&) yuyn x () —y (¢) >0 Gynanu.
Y xonzaa

b
[lxO—yOF d>0
a
65utu6, Gy o, (x, y) =0 nc6 onumummra sup 6y1u6 konazu. Hewak, ¥ {€[a; b] yuyn

x (t) =y ({) 6yaann.
Ukxuuunnan, 0, (x, y) = p; (y, x) 6yJaz4, UYyHKH

b . 3
p1 (x, 9) = V flx()—y @) dt = l/ fly(—x)) d=p, (4, %).
a a
Kown—ByHsIKOBCK Wil TEHTCHINHTH

b b b
(570 g dtlp<yre () de§ g2 () at

aaw (kapamcau, I-KHcM, 9- 606. 7-§) dofizaranus KyHuaaraHu TORaMHI!

b b b b
SUF@-tg@)i2de=f f2 () d--2f[(t) g ) di+-§ g* () &<
a a a

a

b [ b &
<siunw+2v/5pmm5gunw+ggﬂ0w=

B /‘b__" 3
=<‘/ffz(z) dt+]/ 0] dt).
b b b
l/f[f () + g (1]® dtgl/j f2 (f) dt -'rl/fgz(f) dt

6ynanu. By renrcusivkaa
fOy=x@W)—z(), gW)=z)—y () (zEEC [a; b])
el ofguca, Yy X0a44a

b
v/fwm~ywvw<v/§warqamw+
b
+L/ﬁwm—ymwa

1 (x, 9I<<Py (x, 2) 0, (2 )

Hemax,

ABHH

6ynuin ReAuG TMKaAH.
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[levak, py axcnantupuur macoda, (C [a, b], p,) sca merpux daso 6yiaxn. Hlynnafy
KuauG C [a; b] Tyniam Gepwirauza kyhiuaard
g (x, y)=max | x (/) —y ()]
a<tzb
Ba

)
o1 (x, p) = l/ fle@®@—yg @l at

AKCTaNTUPHUVIADHUHE Xap OMpy Macoda sKamIurHnm xypeatu6, HaTHARAZa HKKHTA Typin
(C [a, b], p) Ba (C [a, b], p;) meTpur dasosapra sra GyNLHK.

Ouau MeTpHK (asomard Oab3H GHp TYNAaMIapuH Tabpudviaiivus. (E, p) merpuk
aso Gepusran Gyacun. By dasona Gupop e (a € E) saement oaaiinx.

15.2-rabppud. Yuwly

{(x€E:p (x, )<r} {(x€E:p (x, <) (>0

T¥nram (E, p) meTpux dasonaru o wap (wap) je6 atanafi. a HYKTa wap MapKaau,
r >0 sca wap paduycu peimnany,

15.3-Ta b pu¢. Mapkasu a nyxraza, paiuycu & (e > 0) 6yaras oumy wap

Us(@={xCE:p (x, a)<eg)}
a HyKrauuur ampogu (e- ampochu) peimnanm.
Xycycau, (R, p) merpux ¢asona a (a € R) nyxtawmmr arpobu (kapaiacus, l- Kucw,
3- 606, 2-§)
Uy (@) ={x€R:p (r, a) =|x—a|<e})=(a—¢, at+e)
nurepsasny, (R™, p) dasosa a (a= (a;, a3, ... apn) € R™) nyxrauuur arpodu
Ug (@ =1{x€R":p (x, a) = V(61— @) + (g — @+ - -+ + (X — am)*< &}

sca 12- 606, 1-§ pa xupurnaran opepuk aTpoduu Guaanpand.

G — (E, p) merpuk ¢asomaru Gupop tymiiam Gyacau. By Tymaamma 6upop x, HyK-
1aun ontafumk. Arap x, (xy € G) myxrammur wynnait U, (xp) (8 >>0) atpody masxyR
6y.1cakH,

Ug (xo) <G

6yaca, y XOna x, uyKTa G TYIAMIHHT UKL HYKmacu RCRusanu.

154-Tabpud. G TYymaamHunr xap GUp HYKTacH YHMHT MUKH HyKTacn Gyuca,
Cyupait Tynsam owux mynaam Aeb atananu.

Macanan, (E, p) meTpuk dasojars Xap Kaufafi oudg uiap

A={xCE:p (x, )<r} @EE, r>0)

ouHK TyniaM Gysapu (coawutupuhr: 12- 66, 1- §).

F —(E, p) merpuk tasogara Gupop tymiasm Oyiacun: F o E. xy 5ca E ra ternuim
GHpop HyxTa: X9 € E. Arap xy (% € E) nyxrauunr ueraaran U, (x,) arpoduma F tjyn-
JIAMHHNT Xo RaH (APK/M KaMyuga GHTTa HYKTACH TOMWICA, X, HYKTa F  TYNNAMHHHT Au-

Mmum nyxmacy AeG arajamn. Dynia xp JuMHT HyKTa F Tynaavra Teraumid Gy sum xau,
TErAUIIH GYAMACTHIH XaM MYMKHH.

F rynnamumvnr G6apua JMMHT HYKTalapuian TalIKHA Tonran TymiaM Frynaamawmr
Xxocunagud mynaamu feiunany Ba £/ xabu GeATHIANEJH. _

Ywby F | F’ tynaam F rynaasuunr énuamnacu 1eS aranaiu Ba y F kabn Genru-
Jnavapu: F=F (J F'.

15.5-raspu . Arap F (F < E) rynaavunsr 6apua JuMHT HyKTajaps mly tyn-
JaMra Teruilig 6yaca, swhn F' — F 6yaca, F énux,_mgnaam 2eG atanajy.

Papuranku, F énug tynaam 6yaca, F  F' = F = F Gynanu,

Macanau, (E, p) MeTpHK (asonaru imap

B={x€E:p (x, ) <r} (a€E,r>0)

émiK Tynram GVJaamu.
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M — (E, p) verpuk dasoaaru 64pop TYmiIaM Gyacas.
15.6-Tabpud. Arap (£, 0) merpuk ¢asoaa wynaaid mwap

B={xCE:p (x, a)<r} (a€ E, r>0)

tonuacakd, M < B 6yaca, y xozla M wceaparancan mignaax neb araizagv. Akc xoa-
Ia, ALHM Xap Kanmait B uap oimaramaa xam, wmynsaft x € M maBKya Gyicaku, xE B
6yaca, M mraamuy 4eeapargnsMaean mygnaasm ACHUNAIM .

Macasian, (R™, p) meTpux hasoJa yiap, napaicicnunel,, cHMmmiexcaap (KapaicuH,
12- Go6, 1-§) uerapanauran ryiasiap 6ysaid.

1y Merpux ¢asona ywcCy

M={x=(%, %, oo, Xp) ER™ 1%, 2 0, X320, ..., Xy > 0}

TYMAaM derapajJaHMaran Tyinsav G6ysang.

2-§. Merpuk (a3ona xKerMa- KETJIMK B4 YHMHI JUMHTH

Bupop (E, p) merpuk Gaso Gepuaray Gyacuu. [ xap Gup marypan n (n€N) coura.
E Huur 6upop syadisu x, (x,CE) HyKTacHHU MOC KYIOBYH AKCAAUTHDH I G¥JCH: :
[:N—E tku n—>x, (nEN, x,€E).
By f:N—-E akcrantepulnHur Tacskpaapn (o6pas/iapu) Aam Tyswirau
X1y Xay o« 0y Xy oo (X,€E, n=1,2, ...) (15.3)
Tinaay (E, p) merpux asona xerma- KeTHK AeC ataigaan sa y {x,} KaGu GeJruJanaiu
(15.3) xerTMa- KeTIMKHHHT GHPOP f; HOMEPJH Xn, XAUHUH, cynrpa HOMCpH n; Jan

Katra 6y.ras n, HoMepJu Xp, XAIMHH B3 XOKA30, Wy ycya Guian (15.3) keTMa- KeTIHK -
HULI XaAnapHuH oaxO, yaapuan yuwly

Xnys Xpgs oo IR (ny<<n,<...<<np<<...) (15.4)

KETMa- KeT/IHKHH XOCHA KUJIaMH3.
Onarza (15.4) kerma- xerang (15.3) KerMa-KeTJHKHHHT rucMmuld kemma- Kemauau

ne6 atajany Ba {x,,k} ka6 Gelruaanand.
Ounu (E, p) merpuk dasoga
Xy Xoseesy Xpyoos (XIIEE, n=l,2,-..) (l5-3)

KCTMA- KeTJIHKHHHE JIAMHTH TYUIVHUACHHH KHPHTAMU3,
(E, p) meTpux ¢asona (15.3) xerma- kerimk Cepuaran Gyuicun, @ nykra E ra Te-
THIUVIH HYKTa Oyicun: aCE. .
15.7-Tappu¢. Arap ¥ & >0 cou onmirrania xam, wyniait n, € N ronnrcaxu,
Gapua n > ny yuyH p(x,, @)<<e TeHrcusauk Gaxapuiaca, awid lim@ (x,, a) =0 6ya-
n—>c0
ca, a HYKTa {x,} Kemma-kemaukqune Aumumu 2e6 ataiagu Ba lim x, = a ¢ku xp—a-
n-—-»o0
Kalu GeJrunanany.

IOxopuaa keJdTHpHAraH Tabpudra SKBHBAJIeHT G6y.Iraw Kyhuwaary Ttavpudun xau Ge-
PHII MYMKHH.

15.8-tabpud. Arap a HygtanuHr uxtuépuit Ue (a) (¥ € >0) arpodu oann-
rauga xaMm, (15.3) xeTma- KeWIMKHHHT OUpOp xaxmujau GouwtaG, kefimnra Oapua Xaanapu
my arpodra TerHuutn Gynaca, @ wykra (15.3) kemma- kemauknune aumumu 1e6  atana-

Arap (15.3) keTa- KeTIHK JIMMHTTA 3ra GWICA, ¥ AKUHAGUIYGLL KEMMA- KEMAUK
Ieftunaau. Oaaraa Gynaadt siKMRAAIMUI Mocoda Gjluda axusiguuw el aTanaid.
M,nconnap. 1, (E, p) Merpux daso Gepunran Gyacuit. ¥ xo € E HyK1aHH 046,

yuoy
Xgy Xy eeey Xgy s 0o

KeTMA-KeTJIHKHK XOcHT Kuirauus. PaBwanku, 6y siKHIVIAMYBYH KeTMA-KCTIWK GYviaau.’
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o

2. (E, p) metpuk thaszo Gepuaran 67smG, Gy ¢aso xeu 6V/Maraufia HKkkuTa TYpaH
Hylé'rz.uapra sra GynacuH. By nykrajzapuu x, Ba xy Ounan Gearmnab (xo = x;, %, € E,
Xy )

Xas X1, Xo» X1y 000y Xgy Xyyeoe

KCTM3- KeTJINKHE Ty3awn3. BY KCTMa-KeTAHK AKHHIAWYBYH 5Mac.
3. (Q, p) meTpuk asona xyhupary
1 1 1
1, — -?, ,—n" ves

(142, () (1 12T

1
KeTMa- KeTIMRJIApHH KapaliuK. Dy KeTMa-KCTIHKJADHHHT GHPHUHYHCH {— HHHT JH-
n

muTH O ra teur (0 € Q). Hemak, (Q, p) MeTpHx chasozaru {——-} KCTMA- KeTJIHK AKHH-
n
JawyBud Gyaanpd.

1\n
Wkkunun kerva-xenk f{ {1-F— HUHT JIAIMHTH € ra Teur:
n

. 1\n
lim (l—l——;) =e

n—od
{xapancmu, 1-Kucm, 3- 606, 8-§). Bupoxg e € Q. Ilemax, (Q, p) verpuk hasona { (l-}-

In
~+ — | | KeTMA- KETAHK SIKMITAWYBUH SMAC.
n

Suau, xycycud xouwiapaa, (E, p) metpuxk ¢aso cubatuaa (R, p), (R™, p) Ba
(C [a., b], p) dasonapuy omu6, 6y (asonapia KeTMa- KCLIHKHANTr Macoda GYfiMua sk HH-
JIAWYBUMAHTH TYLIYHYaCHHH H30X1a6 yTamus.

(R, p) meTpuk dascgary {x,}:

X1y Xapesey Xpaeen (%2 €ER, n=1.2,...)

KeTMa-KeT/MK XaKHKHA cowiap xer™a-keniurd 6yan6, ynuur macoda Gyfnua sikhpaa-
g, 1-xucm, 3-GoGxa ypranwiran ConjJap KeTMa- KCUIHIHHHNT SKMWIAWHILIHAAH 460~
aT.

(R™, p) metpuk dasomarn { x™}:
A0, o (SMER™, n=1,2,...)

xerma-ketik R™ tymnasmmnr « = (47, £, ) (n = 1,2,...,) nyxranapunan
HEOPAT KeTMa-KeTJHK G¥.u6, ynunr macoha Oyiidua SAKUWIALIMIUM KOODAHHATaiap G-
finga SIKUIVIAMHWKE Guaanpagy (KapajicHH 12- 6006, 2- §).

(Cla, b}, p) meTpux Qasonarst f; (x), fa(x),-.or fn(%)se.., [Fr(x)EC [ablin=
=1,2,... KeTMa-KeTIHK (QYHKIHONaA KeTMA-KCTIHK OGY/auG, ynuur macoda Oyinua
aguunanramy 14- Go6na Gatadena Ypramwiran Texdc SKWHJIAIHIHK Hboaanaiiy.

OHan Merpuk (asofa AKHIMIAMIYBUH KCTMA-KeT/IMKJIADUMHT XOCCANIADHEH KeAT#pa-
MH3,
1°. Arap (E, p) metpuk daszona {x,} KeTMa-keTJHK SKHHIAlIYBYH Gysca, 6y Rer-
Ma-KeTJIHKHUIT JIHMHTH OHTTa Gys1any.

UcboT. {x,} (xn €EE, n= 1,2,...) KeTMA- KeTJIHK SIKUHIAWYBuUY GYJIHG, YHHHP
JIHMHTH MKxHTA: @ Ba b (a € E, bC E) Gyacun:

lim p (x,, @) =0, limp (x., b)=0,
H—>

—ro0

abHi Y ¢ > 0 COH oIHHranza xaMm IyHRai ny € N tonwnainkd, ¥ n > nynap (x,, @) <
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© - At —n

8 14
< —5- , wynunraek wy €>0 yuyn myngai Ay €N TomBaAmMRH, Fn> ny na

€ - . -
P (¥n, b) <-§— Gynanu. Arap ny = max (no, ng) Aefinaca, ynaa ¥ n>>n, aa 6up sakraa

e e
p (%7, )< - P (xp, b)<—2' Gyaann. Macoda Ttavpudmaarn 3°- waprman, aiem

yuGypuak TEeHTCH3JMIHAan dofinananub Tonamus:
p (al b) ép (avxn) + P (xﬂl b)'

Hemax, ¥ €>0 Ba ¥ n>>n, yuyn p (a, b)<< & 6yauG, ynaan p (a, b) =0 Gyanmn
KesH6 unkalin. Macopa Tavpudmgarn 1°- maprra xjpa a == b 6yaazu.
2°, Arap (E, p) me1pux dasopa {x,} KeTMa- KCIAHK AKHRIALIYBYH GYAHO,

limx,=a (a€E)
n—oo

6ynca, y xonAa Oy KETMA-KeTJ HKHHHI Xap Kanpafl KMCMuH KeTMa- KeTanrw {x, } (my<C
o - k
< fy<<... < Np<<...) XaM AKHHIaWyBuM Gyaaas Ba lim x,,k= a.
k00

HcGor. {x,} KeTMa- KeTRK SKHHIalyBuk OF/HG, YHHHT JHMHTH a Ia Tenr 6ya-
cun; lim xp = a. By {x,} KetMa- keTankwunr {Xp, }: Xp., Xp seee, Xg,,e.. KHCMAA

n—»o0 k 1 = k
KeTMa-KeTJIMIHiH OJaiJIHK.,

MOLOMBKH x,—>a 3KaH, YHREa ¥ € >0 con oJunranfa xaM mynzait n, € N Tonuna-
pHKH, ¥ >Ry yuyn p (Xn, @) << & Gymamu. k—oc Aa ny—-oco 6yJnwuaan m € N Tonn-
A AHKH, Rp >>ng  GYMAAH. Hemak, k>m=>np>ny=>p (xnk 1a)<<e. By 3ca

lim X, = a 3KaWIHTHEH GHJARHDAH.
kroo K

3-§. Kown TteopemacH. TyanK merpHk ¢as3o

Bus wxopura R paru (1-xueM, 3-6o6, 10-§), R™ naru (12- 606, 2-§), C [a, 8]
narH (14- 606, 2-§) KeTma- KCIAHKJIAPHHEr AKHHAAWYBUH CYJMIUMIAPH YYYH YJIapHHHT
¢dynnamenTad GyIHUMIaDH 3apyp Ba ertapau SKanaurknu (Kowu Teopemachuh) Kypub V-
AuK. MateMaTHK anaNH3BHIT 6y MyXHM TeopeMacH M X TH €D H A METPHK $aso yuyHn Xau
ypuiiin GysaliuMu JleraH caBOA TYFHNajH. ABBajo, (QyHAaMeWTa] KeTMa- KCTIMK TyLyH-
YacHHH KHPUTAIIHK.

(E, p) — uxTuépuit metpuk aszo, {x,}:

Xyy Xgieeey Xmaeoe {(Xp €E, n=12,...)
— YHRArH GHPOD KeTMA- KEeTJHK OVJICHH.

159-tawpud. Arap ¥ >0 coH onunranja xaM mynnafi ny, € N Tonmjicak,
M n>>n, Ba ¥ m>>ng Jdap yuyn Q (x,, Xy) << & Gyaca, {x,} ¢yudamenmar xemma
Kemauxk JieRuJalH. -

R,R™, Cla, b] dasoaaprarn dynnaventan sa (QyHnameniad OyJMarad KETMa- KeT-
JIMKJapra MUcoVIapHB GH3 JOKOpHAA Kypran 3AuK. Slua 6urTa MHCOM cuaTtHma (Q, p)

MeT pHK (pa3oﬂax H
l 1 l 2 1 4

KeTMa- KeTJAHKHH KeATHpadtanK. Q < R 6ynirann caGaban (15.5) nm R narA xerva- xe-
JuK 1e0 Kapall XaM MyMkae. R za Gy KetMa- Ke TIHK SKHUJAWYBYH, STHH

1 \n
lim (l-}-T) =&,

N0
1 \n
Kowu 1eopeMacHra Kypa {( I -+ —;- } KeTMa- KeTJnK Qysaamentainup, Q na XHpH-
Tanrtan Macoda R paru o (x, y)=|x —'y[ macodanunr afinai yanu Gyarann yuyH < (1
1 \n

-+ —;z—) } KeTMa- kewmx (Q, p) Aa xavM dysaameHTaInup.
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Hxtuépuht (E, p) metpur $aso Gepuwiran 6Vacui. Yuiaru Gapua sKMEIAMYBuH
KeTMa- KeTukIap TVnaamuns L (E), Gapua dyupaMentan kerMa- KeTAMKNAD TYMIaMHHK

@ (E) neG Gerruaaiink.
IOKopuna 6u3 kearupran Kou teopemacu R, R™, C [a, bl nap yuyu L (E) = @ (E)

3KauuuH CHIANPaTH.

15.1-teopena. Hxmuépui (E, p» mempux pazo yuyn L (E) = ® (E), avHu-
Xxap Kandad AKUHAQUIYCIU KemMa- Kemaukiap Gyrndasenman Gjaadu.

Hcob6or. Xagukaran xam, {x,} (x, € E, n =12, ...) akanawysud Gy/1u6,

lim xp=a (@g€E)
n—yoo

6yacnn. Sbuu V €>> 0 con onpurania xasM, wmyHaait ng € N tommnamuxs, ¥ n>>n,
YuyH

€

Xpy @) << —/—

P (xn, @) g

Tenrchanuk Caxapuichn. Macoda Tavpuduparn 3° wapraan doitnananub, ¥ n > n, sa
¢ m > ng nap yuys

0 (*ar *m) <0 (¥m )+ (@ xm)<§+§=e

G6ymuwnny tonamus. By sca, {x,} unur dynnaMentax xerMa- KCTAMK SKanwus Cuagupa
Au. Tcopema ucGor GYmd.

Avmo @ (E) < L (E) mynocabat, ALHM Xap KAHZaH GyHAAMCH1AN KeTMa-KOT/IMK-
HHUT siKMIviamyBun OYuHun BxTHCpuii Me1puk (aso yuyn Tyrpu Oyaascpmaiiau. Bour-
Kaua afitranja wynfaf Merp HK (a3o Ba yHJa WyHAAH QYHAAMEHTAT KeTMa-KeT/IHK TO-
NWIaJMKK, Y AKHHIAYBYH GYiamaiau.

Mucos cupatnga (Q, p) ¢asonn Ba yuaard (15.5) KeTMa- KCTHKHHM KAPaWHMu3
MyMKHH. By keTMa- KeWIMK, KypcaTraluMH3Aek, ydiameHtan G6yaca-ia, AKHIAALLYBYK
smac, fua Gup MHCOT KesNTHPaH/IHK.

(C [0; 1], py) merpuk pasoma gyhuaarn {x,}:

1, x, X, .0, 5%,
KeTMa- KemMKuy onsinuk. By dyngamenTan xeTa- KeTank Oyaaid. Xakukatan XxaMm,

¥ & >0 coxra Kypa n, = [-E—zlneﬁ OJIHHCA, YHIA ¥ 1 >Ny, M m>>ny YYyK

1 1
P2 (xn, xm) = | (x" — x™)2 dx = { [x2" | x2" — 24"+ 7] dx =
Q 0

1 1 1 I 1 1 2
=t Tomrl it Sen T em ST S
Ba JIeMaK,
p(x", X <e
6yaany.

Bupox 6y {x"} xerma-keriuk (C [0,1], p) MmeTpuk dasoza sAKHIIAWYBYM SMAac
(uynxu
J (x) = lim £" = [0, arap 0 < x<< 1 6yuca,
fi->00 1, arap x =1 6yaca

6yau6, f (x) EC [a, b)).

yupaft knau6, Ganan GUp MeTPUK (asodapAa xap Kankal GdyHAAMCHTAN KCTMA-
KCTAHK AKHHAAWYBYH Oyaap skan, GansH Gup MeTpHK hasoiaapia Xap Kaufait ¢ynja-
MCH1a7 KeTMa- KeTJIHK XaM AKAHNAIIYBUY GYJapepMac 3KaH.

15. 10-raspud. (E, p) Merpuk ¢aso Gepuiranw 6yscun. Arap 6y ¢asona @ (E)<
< L (E) Gynca, avuu xap xauaafl {x,} dyulaveHian xerMa-KCTAHK SKHUNAMYBYH Oya-
ca, (E, p) myaux mempux ¢paso ne6 araiafu.
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Mucoanap. IOkopuna, 1-§ na xertupwrran (R, 0), (R™, 9), (C [a, b p),
(m, p), (¢, 0) MeTpux azosap TyIHK METPHK (hasoaap OFA21H.

(R, p) dasowunr Tyamigmra - kueM, 3-606, 10-§ na xeaTHpwiran Teopemagau,
(R™, p) tasonnur TYIHKIHrH 12-606, 2-§ aa xearupwaran Tteopemagan (C [a, b], p)
MCTPHK (hO3OIHHT TYJHKJHTH 9ca 14- 606, 2-§ fa Keatupuaran Teopemajnan gefub uie
KalH.

Auaa (m, ) Merpuxk (A3CUHHr TYAMKIATHHH Kypcatamus. By Merpux  dasoxa
{ X} (%, =D, 9, ..., g"g , »+.) Em) Kerma- KenIHK QyniaMeHTaJ KeTMa- KeTJIHK
6yacun. OyHIAMCHTATAHK Tapphgmaan: % e >0 con onmirania xavm, mynaali ng €N
TONWIAJUKH, ¥ 1 >Ny, ¥ p=>ng YUyH

P (xp xp)<e,
TBHH @

P (xnr %) = sup ) — P <o

Gynaxs. JTlemag, 3/ k€ N xavaa ¥ n>n,, ¥ p > ny yuyH

‘ g(z) — g(}":)l <e
6yaann. Bynnan { E(Z)} = { E(,?, E(;‘?, v B L0} cOHNAp  KETMA- KETIHTHHUHT yH-
NaMENTAT KeTMA- KCWIHK 3KalH Kean6 unkaad. Yuaa Komm rteopemacura wmysoduy
(1- kucy, 3- 606, 10-§) 6y KeTMa- KCTJIHK SKHUAAUIYBUM GYJaiu:

Jim EP =g, ( kEN). (15.6)

Anau x=(&;, & -+ Ey --.) MHHL m TyMIaMra TCTHUMIM OYJMIIMHH K pcaTa-
MH3.
ABBano, x, € m SKawIMrEfan wyniait M, con MaBXyikn, ¥ k€N yuyn

[E) <My (=12, ...)
6ynanu. Vkkuiun Tomonfax {x,} Hunr GyHAa MEHTAJJIHIHAGH TONAMHUS3:
¥ g >0 oaunrauna xam wynaad ny, € N TONWIagukn, N 1>, Ba ¥ p > ny yuyR
VEEN ra
|89 —t?) <e (15.7)
G6yaamu. KOKopuAAry TEHrCH3NHKJIApAal ‘¥ 1 > ny yUyi
Iwna__*_l —'s< E(Z) < ‘Mno—}-l + &
Mylocadaraapra ara G6yiaamus. Dy Tenrcusauknapaai, n—» oo jga % €N yuyn
1Wn0+1—8<§k< Mn0+l-:—8

kenu6 umkazn. Jemak, x=(E;, S, ..., Eps...) KETM@- KCTIMK 4Y€rapaaauras sxa,
ALl X € m.

IOxcpunarn (15.7) myuocaGaraan n > n, Gyaransa sl;p (T;‘g) — & < & skanaHra
KeIn6 wnkaiu. By aca @ (x,, x) << e Gysmwuny ubona safia. Jemak, limp (x,, x) =0,
n

'l

abii {x,} KCTMa- KeTAWK AKHH/IALIYBUH.

ynnai kunu6, (m, p) merpuk dasogars uxThépuit {x,} dynnamenran xerva- ker-
JIHKHMHT STKUHJIAIIYBYH GYIHIIMHKM Kypcarauk. Lemak, (m, p) — TyaHK Me1puK daso.

Xypau wydra yxwaw (¢, p) MeTprk (GasoHHHT TIVIHKANTH KYpcaTwilanH.

IOkopuaa xearupwiran yucoaaap (Q, ¢) sa (C[0,1], p1) Mmerpuk ascraprusr
TYJAUK SMACIHTHHH Kypcatagd. 15.1- TeopeMa XamAa THIMK MCTPHK ()a30 TawnpuuA2n
KYHHRATH Teopemara KeJaMu3.

15.2-teopema (Kowu teopemacu). (E, p) myaug mempux $a:o 6yacun.
By ¢asoda & (E) = L(E), saonu {x,} (x,CE, n=12,...) remma- KemiuxHuxz
AKunAGuIye Ofautun Yeyn yrunz gyndasenman byruuin capyp 6a emapiy.

Tyauk MeTpuk dasonapia R Aard HuMma-HY MKOWJAUTaH CeIMeHTAap npuuumnu (1-
KHcM, 3- 606, 8-§), R™ pard wuMa- uu Kof/aiuran wmapaap npunnwnu (12- 6o6, 2-§)
KaGH NpHHLMO §punian 6yaand.
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(E, p) Metpuk ¢aso Gepuaran 6¥acun. Mapkasiaapu x, (x, €E, n = 1,2,...) nyx-
TanapAa, PajuyclapH rp (rp, € Ry, n=12,...} 6yaran ymoy

$1=8 (x, ) ={x€E: p (x, 1)<},

Se=35; (%3, ra) ={x€E: P (x, &) <ra},

Sn=38 (xp, ) ={x€E: p (x, xa) < rp},

mwapaap xerMa- Kerwiurk {S,} Gepaarauw Givicun. Arap 6y KeTMa- KeTIMK Y4yH Kyfuaard
§;,28,>2...25,2...
MyHocaGat Ypunan €§aca, y xoana {S,}— vuMa- yu xofl1awran WapAap KeTMa- KeTJH-
rH Re6 aranamu.
15.3-teopewma. (£, p)— myauwg mempux daso 6jacun. Ly pawda {S,} wiva-
w4 sodrquizan wapaap Kemma- Kemauew Gyacun. Aeap n— oo da wap paduycaa pu-
Oan ubopam {r,} Kemma- KemMAUKHUHE AUMUTRL HOAb BHACA, ABHU
limr, =0,
R—oo
Y xorda Gapia wapaapea meauwiatt  O6jrzan x, (xy € E) nyxma sasnyd ea Azonadup.
By teopemanuur uc6orn 12- 606, 2- § na xeatHpuaras R # jJard uuMa-ud Kodsaui-
Fai wapaap XakHAArH TEOPEMAUMHT HCGOTHra VXwaLLiup.

4-§. boabuano—Bedepwrpace teopemacu. Komnakr merpnx gasonap

bus okopuaa R aaru (1- kuewm, 3-606, 9-§), R™ garu (12- 606, 2-§) xap xau-
Rait uerapaJaHran KeTMa- KCTIMKAAH SKHIJIAUIYBUH KUCMHIl KCTMa- KETAHK aXPATHIL MYM -
Kuuuruan (Boanuano — Befiepwtpace teopemacunu) KVpuG {TA4K. MateMaTHK anajus -
HHHT Gy MyX#M TeopeMacH H X TH € P i MeTpux $a30 yuyH XaM VpHilin Gyiaaumu ne -
ras caBoJ TYFHAAIH.

Aspasio, ywby GoOuuHr 1-§ Haa uxTHépuli merpuk dasoma Gepuiaran TniaMusur
YeTapaaHTalIuTH TYIIYHUacH GHIaH TAaHUIICAUHMMH3HU 3CHaTub §raMus.

Bu3, ynHuricKk, HMXTHCpHHL SKHHJIALIYBUH KeTMa- KeTJHK uerapajauram TYmiaM
TALUKW/ KWIHUIMHKH XaM Kypran sauk. FOxopusa afitwiaraunra xypa, (R, p), (R™. p) mer-
puK $aso/apaa Xap KaHlaH uerapajaHran Ke1Ma-KeTJHKIzll sSKuiAallyBud KHCMHI KeTMA-
KeTJIHK aXKpaTulll MYMKHH, ABHH Gy MeTpuk ¢asoiapia Doasiiano — Beitepuwitpace
TEOpEMACH YPHIAH GYydaau.

bupox Gy xon xamma meTpuxk ¢asonapaa xam Tpuiau Gyiaecpmaiad. Macanai,
(m, p) merpux Qasonn oaaliauk. By dasona yweéy

(1,0,0,0, ...), (0,1,0,0, ...y, (0,0,1,0,...),... (158
KeTMa-KeTJIHKHH Kapaiiuk. Dy keTMa-KeT/IMKHMHT Gapua Xajapd Ky#uaars
{x€mp (v, 0) < 1} (0=(0,0,0,...))
mapia xoitrawranaup. Jemak. (15.8) kerma-keriug ucrapanauran. Aftmu nafitna 6y
(15.8) xerma-keTMKAAH SKHIJIAUIYBYH KHCMHH KeTMa-KeTJIHK axparub Gyawai nu. Yyn-
kH (15.8) KeTMA-KCTJIHKHHHI HXTHCPHH MKKH X, Ba X, (k$5n) sAeMeliTJIapd OpacHuarH

macoa xap Joum
. P(xe, xg) =1 (k5 n)
Gynany.

Hemak, Gab3n Gup MeTpHK asosapia, yuaars uxTuépuil uerapaganran KeTMa-KetsiHK-
Jan sIKHRIaIyBus KHCMHH KeTva-Ke JIHK axpardin MyMkHH (Macatan, (R, p), (Rm, p) da-
30aap), Gab3u Gup MeTpuk as3otapaa sca. yHaard xap Kaslafl yerapananrai KetMa-KeT-
JHMKAAH XaM SKHHNAUIYDYH KHCMHHA KeTMa-KkeTiuK axxpatd Ofaabepmac 3kar (Macanad,
(m, p) merpuk $aso).

15.11- taspud. (E, p) — uxtulpuit Merpax (paso. Arap 6y dasoaars xap xannai
werapazanran {x,} (x,€E, n=1, 2, ... ) KeTMA-KCTJHKIaH AKHIIAWYBUH {X,,}
(x,,k €E, k=1,2, ... 0 <ny<< ... <<ny<<...) KHCMHH KeTMA-KETIHK aXKpaTHI
MyMKHH GVaca, (E, p) komnaxm sempux ¢pao nef arazamu. Axkc xosda, awuu (E, )
Jla IIyHAa# JerapananTad KeTMAa-KCTJHK TOIMJICAKH, VHIAH SIKHHJIAWYBYH KHCMHH KeTMa-
KeTMK KpaThb o.HuI MYMKHH OV.asmaca, (E, p) kosmnakm Ofamazan ¢a o IelHAAIH.

Iyumatt wumG, tokopudard R, R™ dasonap xoMmuakr d¢asonapaup. (m, p) daso
ROMINAaKT Gy;Maran (asoaup.
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16-50Db
XOCMAC UHTEIPAJUJIAP

Gua 1-kucMnunr 9-tobuia [a, b] opaankia Gepuaran f(x) GpVURUHAHHHT
PuMan uaTerpaiH TYIIYHYaCUHH KHPHUTAHK Ba Oartadcua Vprawauk. Virer-
pammur GaCHuja OPATHKHHHT YeKJMJHTH B2 (DVHKUMAHHMT yerapaJianraf-
Jurp O2BOCHTA HIUTHPOK 3TAM. Du3 KYpAHKKH, viu0y Tanpuap MabHOCHIA
MHTErpaTaHyBuH (DYHKUMsAaD CHH(H alua Kelr 3Kad.

Xy, [a, -~ o0) (8ku (— oo, a], ékn (— oo, -+ 00)) opaiuxia GepHi-
rati f(x) QYOKUMAUMNr uurerpagu ¢ku [a, b} Ja Oepuaran, aMmo uerapa-
Janvaran f(x) QVHKUHSAIMAT MHTErpa’H TYILYHUAJIADHHH XaM KHUDHTHG 6V-
JgapMukan? SIvHM  aBsaarn MiTerpat TYIIYHUaCHHH MabiayM MabHOJapia
YMYMJALITHPHII HMKOHHMSITH GOpMuKall Aerai CcaBosi TYFHiaad. Auadarra,
YMYMJAIUTHPHII IIYIAQH OYAMuIM KePakKH, laTHkaja Puvan upterpaiu-
HHHT acocHit Xoccanapu V3 KY4diH CakJiab KOMCHH.

bus ymby 606Ja ana wvioaall ymymnamrain (8kd xocMac) HiTerpad-
JIapPHH KHPUTAMH3 BAa Vpranamus.

1- §. Yerapanapu uekCH3 XcCmacC HMHTErpamiap

1. Herapanapu yekcus xocMac HHTerpajg TYIUYHYacH.
Bupop f(x) ¢yukuas [a, + oo) opaankza OepuiraH O6VauG, Gy opaqHK-
HHHT ucTaqran [a, {] (@<<i<< -+~ oo0) KMCMHIa HITErpa’iiaHyBud (xapan-
cun, 1-kucM, 9-600), abuu uxTHEpuil { (f>a) yuyH yuly

4
T fydx

HHTerpan MasXyA OYsncuu. By wumrerpan, xapasalrran ¢yukuus xamia
omdirad ¢ ra Gerauy 6yau6, Taitnu f{x) vuvH y dakar ¢ Y3rapyBuMuHHT
dyukuusacr 6yaaau:

t

{f(x)dx=F (). (16.1)

Harixana (16.1) Mynccadar Guaan amuyianran F(f) ({€(a, -+ o0)) dyHK-
uuaAra sra Gynamus.

16.1-tabpud. Arap ¢{—-+-oo ma F(f) QYHKUMSIIMUT JHMHTH Mag-
Kya 6yaca, 6y sumur f(x) GYHKUMSHHHC [@, + o) OpajHKIarH xocmac
unmeepast pe6 atanaju sa y

+ o
vf f{x)dx
a
Kabu Gearusauaiu. Jemak,
+
f f (%) x-—l1mF(t)=hm ff(x)dx (16.2)

16.2-Trabpud. Arap {— o0 jJa F(f) pyHKUMSHHAT JMMHTH MaB-
Kya 6yan6, y uekau 6yaca, (16.2) xocMac MHTErpan AKUAAQUIYEHU JeHH-
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Jany, f(x) aca wekcus [a, --o0) opajMKIA UHMEZPAANAHYEHL DHYHKYUS
Je6 atanalH.

Arap t—4-00 na F(f) QyHKUHSIHHHT JMMHTH uekcu3 6Yuca, (16.2)
HHTErpan Y3oKaauiysuu Je6 atanai.

OynkiuaHuHr (— oo, a] Ba (— oo, -}-c0) opasMkJgap OYiHua XocMac
HHTerpajiapH XaM IOKOpHJAard kabu Ttabpudanaiu.

f(x) dyuruust (— oo, a] opanmukiaa Gepuarait 6yau6, 6y OpaNMKHHHT
ucraaran [v, a) (— oo <<T<<a) KHCMHAA HHTErpajNaHyBuH, SIBHH

[[(9dx =)

MHTErpan Maexyj GYJCHH,
16.3-raspud, 7—>—o0 ga O(1) dpynkuusHupr aumut lim @ (%)

T —00
MaBxyA Ofsca, 6y JHMHT f(X) OYHKUHAHMHT (— oo, @] Opa/NMKAarH Xxoc-
Mmac unmeepasy pe6 atanagu Ba y

a
) Fxydx _
KaGu Gearmaanaau. Jemak, ST S U S
a ' a
[ f)de=1m®) =1lim [ f(x)dx. (16.3)
— 00 T——00 To—c0 T
16.4-tabpud. Arap 1—>— 0o ga M (t) QYHKIMANKIT JHUMHTH MaRXKy[
6yauC, y uekau Gyaca, (16.3) unrerpan sxurnsauyequ peiwiaiy, f(x) aca
yercus (— oo, a) opamHKaa urmespairanysin yaxyus Ae6 atanaid.
Arap 1—>-—o00 ga O (t) QYHKUHSAHHHT JHUMHTH uekcus Oyuca, (16.3)
HIITErpan y30KAauiysqy €6 aranapy.
f(x) dynxuma (— oo, - 00) opasukaa Gepuarad GyJuG, 6y OpasuKHHHT
ucraarad [v, 1] (— oo <<T<{<{ - 00) KHCMHAA HHTErpajIaHYBuH, SIBHHH

¢
[f@de =y (v, 9

AT

AY

uHTErpas MaBxyld GYJICHH,
16.5-tabpud. "t—>—o00, {— -4 o0 ga (T, £) GYHKUHAHHHT JHMHTH
Hm(r, £)

T—>— 00

t—>~ 00
MaBXKya OYsica, 6y auMur [(x) QYHKIMSHUHET YeKCH3 (— oo, -- o) opa-
JIMKIATH XOCMac utmezpa Jed aranagy Ba Y

+ oo
J Twax
Kabu Gearumanaiu, Jlemak,
—i—_oo fa
[ fwdx=limy(, H=1lim [f(x)dx. (16.4)
— o T—~—00 Todr=—00 T
1+ (w0
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16.6-tavpud. Arap T—>—o0, f—>-f+oco ma (v, {) QyNKUUAHHHD
JUMHTH MaBxy1 OysMO, y uekau Oywica, (16.4) wuurerpan sxunaauiysqu
neinnaan, [f(x) sca uekcuHs (— oo, - 0o0) OpaNHKia UHMEZPAARAHYEYUL
dbyukuua Ae6 ataaaiu.

Arap t—>—o0, f—>+ o0 ma Y(T, {) OYHKUHSHHHT JIWMUTH YEKCH3
GVsica, (16.4) uurerpan y3oxasawyey 1e6 aranajd.

Anug unrterpan xoccacura Kypa, ¥a€R yuyn

t a t
[T dv={f(dx+ [ [ (x)ax

oo
OVauinuind 3bTHGOpPra osacak, ¥y xoafa ( [(x)dx nuur Mapxya 6VJHM

-——00

a . +eo

[ f(¥)dx ra | f(x)dx nuTerpansapuunr xap OGHDHHMHT aJOXHA2-aJo-
—_— a
XHja MaBXyj GVnHIIMaH KequO uukaiu. BuHoGapHu, yHH Ky#dujaruya xam
aHMKJAll MYyMK#n Oyaanu:

+oo a +o

J fodx= | f()de+ [ [(Ddx  (vaER)

-—0 -— a

16.1-3cnatma. lOxkopuna la, + o) ((—oo, a]; (—oo, + o)) na

Gepuarad [ (x) GYHKUMAHHHT XocMac MHTerpadd TtywyndacH F1) (D (1),
¥ (%, 1)) nHur {— - 00, (T——o00, f—- -~ 00) 1a JHMMHTH MaBXYJ GyJaraH xoa-
Jap yuyll KHPUTHJIH Ba YHHHT SKHHJAWYBYH GKH Y30KJIAIIYBUHAMTH TabPUb-
aanAd. Mavaymky, F (1) (D (T), ¢ (T, #)) munr t— 4 oo (17— — 00, [—+00)
Jard JUMHTH MaBXya GyJMarad Xou xaM GYJHIM MYMKHH, Dy xo/1a 6u3
[WapT paBHuija f(x) HHHT XOCMac UHTErpajx

~+oo a +oo
J i ax (__{” foyax, [ f(x)dx)

Y30KJalWwyBdx Ae6 Kabya Kunamus.

Wynralt kuanG, xocmac uuTerpad TYWYHYacH assad Ypranwiarad Pu-
MaH MHTerpajH TYWYHYacHJaH siia CMP Mapra JIMMMTTa YTHII aMaju OpKa-
JIM 03arTa KeJiap dKaH. KyJnaHauk yuyH xyfuja OH3 KyIMHYA «XOCMac HH-
Terpa/» jefiuil ypudra <uurerpaj» je6 Kerapepamus.

Mucoansap. 1. ¥wby

+‘oo
) e *ax
g

pHTerpantu Kapahaux. Tabpnura kypa

e 00 t

fe—*dr= lim [e~*dx
0 {00 O
6y1u0,
t
F(’)=J';e""dx=-—e"t+l

www.ziyouz.com kutubxonasi 199



Gyaraunuranan ca
s f
i—lbljlr-‘oo ,fe-x dx =1
0
6yaagu. Jlevak, Gepuiaral Xocmac HiTerpaj SKHIIAWYBYUH Ba
+ o
e~ *dx=1.
0

2, Ky#inparn

o dx
—oo 1 + X2
HHTETpanHH Kapaiiuk., XceMac HRTerpan Tabpudura xjpa
¢ 0 dx T
= lim =lim (—arcigt)=—
—0 l+x2 ‘l—»—oo's.;l-*-xz ‘l’—)—oo( g ) 2
6yaanu. Iemak, uHTerpan siKMWJAAlyBud Ba
| 4 _ =,
—— 1 4x27 2
3. Yuw6y
-+ oo
dx
I = e (a>0,a>0) (16.5)

a
HHTETPaNHY' SAKHHAAWYBYMANKKA TEKWHPHHT. Pasmanky, [a, {] (a>0) opanuxia
t

1
f(x) =F‘ dyukuug ysaykcus 6yaué, j MaBXyYA Oyaanu. Kyfduaars xoanapuy

a

x
Kapalauk:
a) a > 1 Gyacuu. By xoada

t
. dx 1 1
lim = li (1= _ o 1—ay
t-,>+-m5v x® tl,njg.ml——cc( a'™%) a—1

a

6Yaanu. Hemax, o >> 1 Gyaranna Gepuiaran unterpan siKupAamysun Gyau6,

a l—ax

+
de 1 g
a xa a—1

Gy.aany.
6) a<< 1 Ba =1 Gyaranaa aca, Mcc PaBHIlLAA

tim (9% =1im !
tstoo |x® todeo | —q
a

(=% —al=%) =+,

lim dx .

—— =1im (Ilnf—Ine@g)=+4

st P t—++eo( )=+
a .

6¥naiu. Hemak, « «< | 6¥aranja Gepiarait MuTerpan ysoKAalyBuH Gyain.
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Ulynpaft Kuom6

4
lY dx (@>0,0a>0)
xa
a

xocMac muTerpan o > 1 Gyarania sxunaawysud, 0<<a <! G¥araufa sca y3oKJAauUIys-
4y 6y:1a1m
4. Ywby

o0
§ cos xdx
0

XOCMaC MHTCTDAM, IOKODHAArH KENHINYBUMASra KYpa Y3OKJIAWYBUMAWP, 9YyngH {(—---o0
na

t
F(f) = [cosxdx=sint
0

byHKUMS JMMHTTa 5Ta 9Mac.

+w t
IOkopuna [ f(x)dx xocwac uwterpan F(f) = [f(x)dx unTerpasuur

a a
[~ + oo jarn qumHTH cubatua Tawnpuaanad. CyHrpa Gy xocmaC HHTer-
past MaBKYid (MaBXKynl smac) fefusuim YpUHra XOCMaC HHTerpast sKHHJIA-
myByd (Y30KJaLUyByy) AEHHIIM. Byrmau JedMauiupnHer - GoucH, OGHP TO-
MOHJAH, XOCMAC MHTETPAJIHHHT JIMHTra YTHIN aMand OHJaH TabpHpJalHiug
6yanca, HKKHIH TOMOHAAM ymmr Katopaap Guian  Yxwamauruiap. Man-

JYMKH, \ a, xarop F(n) = 2 @, KHCMHMI HHUFHHIMHHHD fA—-00  JarH
k=1 k=1
JHMHTH cudatiia Tabpuduianus, Oy

2, a,=lim F(n)=1lim E a,
n-—+--o0o Nes-}foo k=1
JHMHT YeKJIU 6§/:xraH;1a KaTop SIKUHJALYBUM, yeKcH3 O).sranfia €KH Mas-
XKYA OyaMaraHla 5Ca Karop V30KJaluyBud €6 atajap 3.
Bu3 KyilHaa xocMac MHTErpassiapHHHI TYPJAH XOCCAJapHHH  yprauap
3KaHMH3, ynapHH acocaH, f(x) GYHKUHsHHHT [a, -}- o0) opaaux OyiHya
a

osmnrau | f (¥)dx wmurerpamu yuyH Keatupamus. By xoccanapuu | f(x) dx

a — 00

-+ 00
€k [ f(x)dx kabu xocmac MHTErpa/siap Y4YyH XaM Teruiwinya GalH
. —
3THUI MYMKHH. BY HIINM KUTOOXOHHHHT V3Hra XaBoJa KHJaMH3,

2. lkMHAAWYBYH XOCMaC HHTErpaJJapHHITr XoccaJapH.
Puman unterpaju#d YMYMJAIUTHDHIIJIAH XOCHJ KHJMHTAH SIKHHJIAILYBYH
XocMmac uurerpasviap xaM 1y Puman HHTETrpajH X0CCa/lapH CHHIapH Xocca-
Jlapra sra.

[(x) dyukuus [a, -+ oo) opaaukia Gepuiran GY.cHH.

<+ oo
1°. Arap f(x) dyukuusHuur [a, - oo) opamuk OYiiMya ) [(x) dx uu-
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TeTrpany SKAHIALIYBUM Oyiica, Oy QyHKUMSHMHI fb, + 00) (a < b) Opamk
+

OVitrda | Aoiix WHTEIpATM XaM SKMHVIAIVBYM OyIamyd Ba  AKCHHYA.
b
byama
+ o0 b + 00
| Mix = xax + ] )& (16.6)
a a b
Gynamm.
HcboT. AHMK MHTerpall Xcccacura Kypa
I 5 [4
T t=]{(x)tx+]}(x)iix (a<?<00) (16.7)
a a b
oynamm.
¥ -ia-u »
T }(x)iix wHTerpal SIKMHJIAILYBYM, SIbHH
a fw X
| /(%)<£* = Hr  “}x)iix
a <r>+00 .

JMMHT MABXYI Ba 4Yekmu OyncuH. FOkopumarm (16.7) MyHOcabaTHH VIOV
¢ ¢ 5
Hx)ix = px)i— | px)ix
\ b a a
KVPUHHILIA €3M0, £9-+ 00 Ha JIMMMITA YTHO KYMHIAIMHM TOIIAMM3;
e Y = Vot U et =70 o ji
b a a

/T¥+00
a a

+

byaman sca T {{x)clx MHTerpalHUHT SKWUHIAIIYBUK Ba
b

+ o0 + o0 b
| M = ] jxix —  [Hx)4,
b a a
SIBHU
I jxix =[x + 1 jx)ix
a b

a
SKAHJINTH KelTho UYMKaon.

Xyomy IMIVHTA VXImam ] A(x)dix MHTerpaHUHT SKWHIAIIYBUM OYIMIIN-
b
+
IaH ] {{x)ix WMHTeTpaATHWHT XaM SKWHIAIYBYM Xamma (16.6) dopmyma-
HMHT VPMHIM OV IIMIM KYpCaTWIamn.
+o0

I* +
2°. Arap I }(x)dix mHTerpan AKMHAALIVBUKM OVica, v Xomma I ci(x)dx
202
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MHTerpal XaM SKHHJIAIIYBYM GYIIHO,
4- 00

] cix)iix = ¢

a

\- o0

| {fo)ck
Oymamy, OyHOA ¢ = coma!l.
3°. Arap Vxdr, +oo) ma /(x)>0 0Oynca, Oy QYHKIMSIHUHT XOCMAC
MHTETPTH

{00

| {xix >0

a

Oynamuy.

DHIM {{x) QyHKUMA OWaH GUp Karopma $(x) QyHKImMA Xam [a, + 00)
OpanrKIa OepwiraH OVJICHH.
-|- oo -{-" 00
4°. Arap | {{x)clx pa T ${x)clx uHTerpamiap SIKMHIALIYBYH OVIICa,
. o a a

y xoma | [{{x) X §(x)\ ¢Ix vHTerpan XaM SKWHIAILYBYH OYIIHO,

a

] Herstofin= | {tvelxt ] §eoelx

Oyamm.
16.1-Hatuxa. Arap }(x), f(x), ... , [/, (x) QVHKUMSUIApHHHT Xap

+ 00

oupn fa, + 00) opaymkma GepwmraH oyimo, I fhxix (k=1,2 .. .. 1)
MHTerpaiap SKWAHIAIYVBUM G6V7ica, V Xonma
+ 0

1 [ed*) +cf,(x)+ ... tef fx)]ix (c, =com, k=12 ...n)

MHTeTpall XaM SIKUHITAIYBIHN Oy,
I CA(x) +c/ix) + . ..

+ 00
+oee. te, ] f.(x)Hx O¥namm

-|- oo -|- 0o

‘e f {x) \cIx=c\{ {x)ix+tc” ] {(x)ix +

5°. Arap V/-xf/a, + 00)

U- 00 |- 00

oymo, | Mx)clx Ba

VayH H(xX§$(x) TeHICHMIIMK VPUHIA

] $(x)iix WHTerpamlap SKWHIAIIYBYM Oyica, ¥

a
Xoma

+ 00 + 00

] Hx)elx< [ $(x)ix
a a
VI o o
FOkopuna kentupwiran 2° — 5°-xoccaap XocMac MHTerpal Ba YHUHT
SIKUHITAIITYBUIWINTA TabpUIaprIaH OeBOCHUTA KelIub UWKAIH.

203
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Ypra xuitmaT xakuaaru teopema. f(x) Ba g(x) dynruuaaap
[a, -+ oo) opannxaa Gepuaran 6yacun. Ilyuunraek f(x) ¢pyHkuus wy opa-
JMKAa yerapajanrai, sbHW WYHAAH m Ba M yarapvac coHJIap MaBXKYAKH,

% x€la, + oo) yuyH
m<f(x)<M

6V.16, g(x) dbyHknHa sca [a, -+ oco) ma V3 HUIOPACHHH V3rapTHPMAaCHH
abuH % x€[a, + ©0) vuyH Xap aouM g(x) >0 éku g(x) <0 Gyacun.
+

6°. Arap f f(x)g(x)dx Ba f g{x)dx wHTerpaanap SKUHJIAINYBUH
6¥aca, y xon,na myn,nan yarapmac p. (m < p < M) con TonMAaAMKH,

g f)g(ds=p g g(x)dx (16.8)
TEHIVIMK YDUHJH O¥JajH.

Hc6or. IOkopuna kearupuaran g(x) ¢yukuusi [a, + oo) opanukia
manpuit 6vamacun: g(x) >0 (W x€la, + o0)). ¥ xonaa

mg (x) < f(x) g (x) < Mg (x)
6yan6, yHia sca (Puman mnerpa.nnnnnr TErHLIM  XCCCacura  Kypa)

t
mf gdx < j JT@gx)dx < M j g(x)dx 6Yaummumnn Tomamus. Keilunry,

TEHI'CH3JMK.J1apaa ¢ - - oo 1a JuMHTTa VICaK,
o0 —!-ao -i-00
mgdr< |f)g()de <M [ g(x)dx (16.9)
a [/ a

IKAHIUTH KeJAHE UYMKaAH.
HKkH X0JHH KapafiJiHK:
~+ oo

a | g (x)dx=0 6yacun. ¥ xouia
a

+ o
i fDgx)de=0

6y:116, Oyniaa u 2e6 m < << M TeHICH3IHKJADHH KaHOATJIAHTHPYBUM HXe
mepun COHHH OJIHLY MyMKHH

6) f g (x)dx >0 6yacun. By xoanaa (16.9) renrcusmkaapian

f f(x) g @) dx
m<—.;m——<M

); g (x) dx
Oy/HM Keqiu6 uukaad. Arap
;fo f(x) g (v dx
b=
S g(x) dx

204 . .
www.ziyouz.com kutubxonasi



2e6 onacak, yHaa
+o +o0
V Fgwde=p } gdx

6yaaan.

|a, + oo) opaauxaa g(x) <0 6Yarania (16.8) Dopmysa xyaam myura
Yxmau uc6otnanagu. By 6°-xocca fpma xudmam xaxkudazu meopema neb
XaMm I0PHTHJIAHU.

2-§. Yerapanapy 4eKCH3 XOCMAC MHTErpajJapHHHI SKWHJIAWYBYHIUIH

+o
Suau [a, - o0) opasukia Sepuaral f(x) ¢pyukums | f(x)dx xocmac
a

HHTETpaJHHHHT AKUHTAIUYBUHIUTH LUapTHHH Tonuul OHIaH HIYF YaJIaHaMA3,
~+oc

MabayMkh, d\' [ (x) dx unTerpajuMnr SIKUHJALIYBUMAMTH ¢ —>-}- 00 1ia
4
FO={T(xdx (t>a)
a

GOYHKUMSHHNT 4eKAd JHMHTTA 3ra Oyauiui Onnan Tabpudianap sad. buno-

o0
6apun, J” [(x)dx nuTerpaNuMUr SIKUHAAMIYBUMJIMTH 1uapTd, ¢-—>-}- oo Ja

a
F (f) byHKIMANHHT YeKIH JMMHTra ’ra OVaumM  waptHjan nbopar. b3
(YUKUHAHHNT 4€KJIM JHMHTTA 3Ta OVIMIIM  XaKHIArH TeopeManH Jjacriat
MOHOTOH (PYHKIMSI, CYHT HXTHEDHH (DYNKLHA YUYH KeJTHpraH 3auk (l- KHCM,
4-606, 5-§, 6-§).

ABBaji0 [a, + o0} opanui1a Gepuaran xamia N x€[a, + oo) pa f(x) >
=0 6yaran GyHKUHA XOCMAC HATEIPAJMHMNI SKHHJAIIYBYHIHCHHM MO~
JasalfIMran TeopeManH KeJTHpaMus.

|. Mauduit 6ViamMaran GYHKUHA XOCMaC HHTETPAJHUHHHT
SAKHHAAWYBYMAUTH. [(x) GyveEKWA [a, + oo) opaiukia Oepuarain 6y-
mib, N x€la, -l-o0) aa f(x) >0 6Vacun. By f(x) Pynknusmm [a, -} o)
OpaJMKHUNT HCTanraH [a, ¢](a<<t<C +- o0) KUCMHAA HuTerpaiiagysud 1e6
Kapailiink. YBaa a<<t, <!, << - 0o Jap yuyl

Fd={Fmdi=] f@dct | (9 de=F(t)+
a a {3

ty
+( Fde>F(t)
It
G6ynagu. Hemax, [ (x) >0 6¥aranaa I (f) dyskius ycysun 6yaap skau. bunoGa
puH, {— -} cogia F(f) XxamMma BaKT JHMHTTA (Y4ERJAH €KH wekcH3) ara Gyamu.
Monoron  «¢ynkuMsHHHT  JGHUMHTH  Xakujary 4.4-teopeMagan (1-xucw,

oo
4-606, 5-§)  doiizaganno, j f(x) dx uurerpanuuir  SKHHAAWYB-
a

YHJAHCH IWapTHHH Hdojanaluran KYHHAark teopeMara KeaaMHs.
+oo
16.1-teopewma. f(x) (f(x) =0) pynkyus xocmac unmezparu | [(x) dx
a
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Hune axunrauyeun Ggautin yays, {F({)} nure roxopudan wezapasanean,
avHu N LE(a, + o) yuyn

F{)= [ f(x)dx < C (C =const)
6yauwmu 3apyp ea emapau.
Opatna Gy TeopeMa f(x) (f(x)=>0) ¢yuxuus Xocmac wuHTErpanu

00
f f(x)dx unur axunsauysuusurx Kpumepuiice ne6 aranajd.
a

$lua Y Teopemara acocan KYMHIArd HaTHXaud afita OJavps.
t
16.2-uaruxa. Arap {F (§)} ={|[(x)dx} Tyunam ioxopuman uerapa-
+eo ¢
JianmMaran OyJica, y xonaia f f(x)dx xocvmac uHTerpan ysokmawysyd Gyua-

a
Jd.

2. Maudui 6yaMaran Gyukiuuanap xocMac uurerpajaa-
PHHH TaKKOCJaul XaKHla TeopeMaJdap.

16.2-reopema. f(x) 6a g(x) ¢ynryuarap la, -+ oo)oparuxda bepun-
ean Ofaub, x€la, 4 o) Ja

O<i<g (16.10)
o0 ~+-00

6gacun. ¥ xonda | g(x)dx agunsawyewu 6jaca, [ [ dx xam axun-
a [

400 ~-00
Aaqwyedn Ogradu, f F(x)dx ysoxaawysuu 6iaca, [ g(x)ydx xam ysoxra-
a a

wysun Gyaadu,

~4-00
Hc6or. [ g(x)ds unrerpan skuuiamysun 6yacud. Yuia 16.1-reope-
a
t
mara kypa {G(f)} ={ [ g(x)dx} Tynram ioxopudan yerapastanrai, SblH
a

aew =} g(x)dx < C (C=const)
6vaanu. (16.10) Myuocadarra acocan VL oyuyn (E€(g, +oo))
F(h= [f(x)dx 1 gWdr =G <

6ysm6, yniaH sina 16.1-Teopemara Kj«"pa j f(x)dx wuHTErpasHunNr AKHHJA-
a
IINBYHITHTH KEJHO YHKAIH.

oo
Suau j [(x)dx wuterpan ysoxnamysun Gyacuu. Y xonaa {F({)} =
={j f(x)dx} woKopumau werapananMaran 6Y 346,

ff(x) dx < \g(x) dx
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TeHrcuaaukiaH sca {G ()} ={j’ g(x)dx)} umur xam IoKOpulaH uerapa-
JIaHMaraHJAHTHHH TONAaMM3. ﬂeM;K, IOKODHJA KeJITHPHJTaH HaTHXara Kypa,
.T g (x)dx wmnrerpan— ysokawmysun. Teopema uc6or 6yaiau.
’ 16.3-TeopeMa. [a, - o) da f(x) sa g(x) manduii 6jrmazan yunk-
yuazap bepusean Oygacun. x — - 0o Ga% Hucbammuunz aumumu k
6yacun:

lim L8 —p,

x> o0 g (%)

~-00
Aeap k<<-+oo6a | g(x)dx unmeepar sKunsauwyewu Gjaca, J fx)ydx

a

uHmeezpar xam aKunaauwyeuu Gyradu. Azap k>0 ea fwg(x) dx unmee-
a

-+
pan ysoxaawyewu 6§aca, | [(x)dx unmeepar xam ysoxrauyeuu 6yradu.

a

00
Hc6ot. | g(x)dx murerpad sKuHJIAILYBYH OYIHO, k<< -+ o 6yacui,

Jlumur Tabpmp;xra Kypa, ¥ €¢>0 onuHranja xam, luynjasi [, (f{, > a) 1o~
DHJaJMKH, Gapya x =1, YuyH
f&x
g (x)

k l< e,
ABHA
(k—e)g()</I()<(k+e)gk) (16.11)

6ynanu.

laptra kypa jg(x) dx wHTerpaii SIKMHJAWYBYH. ¥ X014 j (& 4
+ &) g(x)dx mrrerpaq XaM sIKHHJaLlyBun OYJajd. (Ig 11) TeHI‘CHBJIHKHH
sbTubopra oanb, cyur 16.2-teopeManan oiifananuo, J f(x)dx wmurerpass
HHHT' SKHHJAALYBYMIUTHHE TONAMH3.

-0 . "
Suau j g (¥)dx weterpan ysokJauiysuu 6ysmG, k>0 6jacau. Arap

k>k1>() TEHICH3HKIH KaHOAT/IAlTHPYBUH k, COH oJuHCa xaM WYHAaH
t, (t, > a) Tonunamuky, Gapua x>t yuyH

i{x)

—=>k

g
6ynapu. Memak, x>1{; Aa

g< —,:— F(x)
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/

~+oo
6Van6, yHiau 16.2-Teopemara acocaH J f(x)dx muTerpaiuuur ysoxJawmye-

a
GHJHTH KeNH6 unkaid. Teopema Tymauy ucGor GVJAIM.
16.3- HdTH)Kd 16.3- Teopema maptaapuna arap 0<< k<< 4 oo 63uca,

+
y Xoada { f(x)dx Ba [ g(x)dx unrerpaniap 6Hp BakTAa €kH SKHHJA-

LUYBYH, exu V3OKJIdluyBl{H 6ysanu,

Ogaarda, 6upop (MypakkaGpok) xocMac HATErpaiHMHI SKHUIJIAUIYBUHIHTH
XaKHJa asBajjaH SIKHWJIAUIYBYMJIHIH €KH Y30KJalUYBYHJIHTH MabjyM Oy.-
rag XocMaC uuTerpat OusiaH COJMITHPHG XyJoca uHKapHiaad. Xycycad,

- 00

+oo d
TeKUIHPUIAETTaH ~( f(x)dx (f (x) > 0) nurerpamuu | = (@>0, a>0,
X

o
a a
KapaJscut, (16.5)) HHTerpasn GuJiaH COJHMINTHPHO KYHHIATH aioMat/iapiy X0-

CHJT KHJAMH3,
1°. Arap x uMur erap;M Karra KHiiMatiapuaa (x > x, > aq)

fo) =22

ﬁynca, Yy Xoada M x>x, yuyl cp(x)< c<C+ 00 Bg o> O6¥aranga
f f(x)dx wurerpan sguaawysuu, @(x)>c¢>0 Ba a<<1 6yarauza
0

\“ [ (x) dx unterpas y3oKksainyBsun Gyaaiu.

a
HMc6oT. ApryMent x HHHI €TapiH K4TTa KHilMaT.apuia

=22 (>x)
6ym6, @(x)<<c<< -+ Ba &> 1 6¥ncun. Y xoaza
f=t2 <<

xa

—oo
6y, a>1 za f HHTETPAJIMHT SKHHJAIIYBYHAUrHra xaMaa 16.2-
a

P4

—}-o0

TeopeMara acoc/1aHue, j’ f(x)dx wurerpasnuHr SIKHHJIAUIYBUM G JIMUIMHA
a

TOflaMu3,

Arap ¢ (x) > ¢ >0 Ba a < | 6ysca, yuaa f dx HUTETPAJIHHHT  Y30K-
X

JaUlyBYHJIMTHHKA BTHOOpra osud, sina 16.2-teopevara kypa f f(x)dx uu-
a
TErPaJHHHT Y30KAAWYBUMIUTHIHM TonaMHu3. 1°-asomaT ucSor Gynau.
i
2°. Arap x— 400 ga f(x) ¢ynkuus —ra HucGaran o (2 >0) Tap-
X
+o .
THOMM yeKCH3 Kuykk Oyaca, Y xoala f f(x)dx uurerpain o > 1 6yaran-
z
Ja Akunawysuy, o < 1 GYsrauaa sca y3okJalnyBud OyJaiu.
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By anoMaTuuHr T{FPHAMTCH [OKOpHAA KeaTHpHarau 16.2- reopeMaial
1
yHAard g(x) $YHKUMAHH = 2e6 OJIHHMINKUIAH Keaud 4uKaiy.

Muconnap. 1, ¥Yuby

—+oo
j e dx
o

uTerpannn Kapaitauk. Paswianxs, uxtuépui x > | yuyn

—

L —
x2
“+00 . 1§ et oo, “+oo dx
Gjnamd. Arap | e de= (¢ " dxt ( ¢* dx xawna § =~ WnTerpamtmur
o o 1 1 *
SKHHNBUIYBYRJUIHHA SBTHOOpra 0JICak, yHiaa 1°- ajgomatra kjpa Gepwirad HHTETDaINHHT
SIKHHJIA LIYBYHY SKaHHHH TONaMu3.
2. Ky#uaaru

o dx
| B —
1 x%/xz “+ X

unTerpaniy Kapaitik. By unterpan ocruiarn dyukuus yuyn

1 - ! <l .,
7 - == =2
Yy 2 PR [ 1 37 *
o
x

G¥au0, 10KOpPHAA KEJTHPHATAH aloMaTra Kypa Gepuiaralt HHTerpat sxuniawysyu Gyaand.

3. UxTuépnit pyHKUHA XOCMAaC HHTErPaAMHHHT SIKHHJA-
WYBYHAKT H. Bus [a, + o0) opamigaa Gepuarad f(x) dYUKUHAHHHT 1Y

o0
opasHK OViiMua osuiran j [(x) dx xocmac uHTErpasHHi
a

F(l) = f f(x)dx

(byHKuMA f— - 00 Ja ueKJH JHMHTra 3ra Oyaran xo.aia SKHHJAIYBYH

oo
ae6 araauk. Jemak, | [ (x)dx xocmac MHTErpajHHHI — SIKMHJALIYBYHJIHTH
-2

TyIWyigac, 6u3 aBBaa ypralirad Tviiynua — QYHKUMAHHHT YeKJH JUMHTH
opxaii ndotananau. BunobGapuu, 6y HHTErpaHHIr SKHHJAILYBYMJIMK LLap-
TH F () bynupsnunr {—---00 Jaru UeKJd JHMUTH MaBxyil OY/MLM 11ap-
THAaH ubopar Gymaju.
Mazkyp kypcaunr 1-gucM, 4-6006, 6-§ uia Kearupuiarad TeopeMajan
(Kown Tteopemacuaan) ¢ofizananub, KyAulard TeopeMara KejauHs,
16.4-teopema (Kowu TeopemMacu). Kyiaudaesu xocmac unmezpan-

.|
[ F(dx
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HuHe axunsquiysiy Ogaumuy y4yx, N e >0 CoH 0AUHzaHOQ XaM, YH-
Oatl ty(ty>a) conu monuaub, ¥ >, t'' > 1, Oyrean uxmuépuii t', 1"’
Aap YHYH

1P )= F ) =[] <e

meNecU3AUKRURE Oaxcapuauwi 3apyp 6a emapau.

By Teopema nasapuii axamusitra sra GyaraH MyxuMm TeopeMa G6y.JuG,
YHAQH XOCMaC MHTerpajJ/IapHMHr SIKHHJAALYBUHJHTHIH aHHKJIaluAa goigana-
HHII KuipH Oynaamn (aBBanrd Ko KpuTepHAsapH CHHraph).

00
16.5-Treopema. Azap { 1/ (0)ldx unmezpar sxunsawyewu 6jaca, y

a
—+oo
xo20a | [(x)dx unmezpar xam sxuniauysiu 6yradu.
a
~+-00
Hc6oT. Uaprra kypa j If (x)|dx wnrerpan skunnamysyu. 16.4-Teo-
a
peMara acocan, v e >0 osmuranfia xam, wynpait ¢, (f, > a) Tomunasuky,
tl'

V>t " >ty ((" > 1) 6Yarauga | |f ()ldx<<e Tenrcusnuk Gaxapuiau.
tl
Ammo

4 1"

| [ (x)dx < [If () dx

1 [
TEHTCHU3JIHKIIH SBTHGOPI‘ a OJCaK, y XoJia

t
IV Fl)dd<e
4

OVJHIUNHY TOMAMHS.

Wyunaii xum6, e >0 con oJuHranAa XaM, wynjan f,(f, > a) Tomu-
JajuKH, >, ¢’ > t, Gyaranna

|@wm<a

—+oo

6Ysaan. Bynaan 16.4- reopemara acocau j f (x)dx MHTErpaJHMHT SKHHJA-
a
INYBUMMUIHHH Tomamu3. Teopema HcGor 6y.aan.

too .
16.2-3cnatva. | |f(x)|dx unrerpanuunr ysoKaamysau Oyaummnzan
a

| F(x)dx nuterpannunr ysoxsamysun 6YaMM xap AOMM KenwG uHKaBep-

a
o0 ~+oo
Malijd, sin Gawsu GyHkuusaap yuyn | |f(x)|dx ysoxnawysum, | f(x)dx
Qa a
3Ca SIKUHJAWYBYH GViamu.
Macanan, ywe6y
too (ylx]

d
[ *
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HHTErpan AKUHJAANIYBYH, aMMO

Ao | o 1)Ix1 +-00
| AI dr= T dx
{x] 1 [+]

1
3Ca Y30KnauryBuHaHp.

}-c0
16.7-tabpud. Arap j \f()\dx wuurerpan siunnamysun Gyaca, Y

a
00

+o
xonza { f(x)dx abcorom saxunaauiyetu unmezpasr 1e6 araiai, f(x)

a
¢dhynkisi 3ca [a, 4 co) opanukia abcoarom  ummezparraryedu  QYHKYUS
JdeAnnaiu.

+o0 oo
16.8-tabpud. Arap f f (x)dx uurerpas sxunnawysun 6§au6, ( |f (x)|dx

+oo

uiTerpan ysoxJaiuysun Gysica, y xouna | f(x)dx wapmau axunaauiysuu
a

unmeepas ReAHnagu.

+o

lynmait xumd, | f(x) dx xocMaC MHTErpa’iHu — SIKMHJALIYBYHIMKKA
a
TeKLWHPHII KyHHIark TaptH6aa 0/u6 OGOPHJHIUM MYMKHIL
+o0
v x€[a, + o0) Ma f(x) = 0 6yncun. By xosnia f f{x)dx nurerpan-
a

HHHT AKHHJAILYBYH (Y30KJallyBuH) JIHTHHH 2-§ fa KeJTHPHATaH ajioMaT-
napaan Qoifaysauub TonHw MyMkuH. Bolka xomdapma f(x) QYHKUHSHHHT

o0

}F(x)] abcomor xuiMatHHuHT [@, + oo) opanuK Gyiuua | |f(x)|dx uurer-
[

paiuii KapaiiMus. PaBluaHky, KeHHHTH uHTerpaira nuctaran ana 2-§ gard

00
anoMatJiapHu KyaJiaw MyMkuH. Arap GHpop ajoMarra Kypa | |f ()| dx uu-
a

TerpajiHHHI SIKHHJIALIYBYHJIHTH TOnHJACA, YHAA 16.5-Teopemara xypa Gepui-
Q0

+
rag | [(x) dx WMTErpaTHUHI XaM SIKHHJAWYB3YHJAMrH (XaTro  afcomor

a
SIKHHJALIVBYMWIIMTH) TONMAraH Oyaanu.

00
Arap Gupop aiomarra Kypa j | f(x)|dx HHTErpajHHHI Y30KJ/AlIYBYH-
a
+oo
JICHHA aHHKJACaK, aHTHI MYMKHHKH, f f(x)dx ékn y3oxJawysyu 6yna-
a
M, GKH LIapT/IM SKUHJAAWYBYH GYyJaiu Ba OyHM aHMKJAAIN KylmMya Tax -
JMA KHIHUWHA Tanab sT1aju.
[upoBapayia, X0CMac HHTErpa/JapHHHT AKHHJALIYBUHIMTHHH aHHKJALl-
Ja Ky KYJ/aHaJHraH ajgoMariapiaH OUpHHM KeJITHPavH3.
16.6-teopema (Jupuxne asomaru). f(x) éa g(x) dynxyuarap
{a, + oo) oparuxda Gepurzan 6jrud, yrap xydudaeu wapmaapru baxcap-
cut:
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1) f(x) pynryus [a, + o0) oparuxfa ysayxcus 6a yuune wy cpa-
auxdazu bowaanruu F(x) (F' (x) = f(x)) @yrryusacu wecaparanzan,

2) g(x) pynryus [a,+ oco) oparunda g’ (x) xocuraza sea 6a Y ysrykcus
Pyurxyus,

3) g(x) pynryus {a, -+ o) 0a kamaosiu,

4) lim g(x)=0.

X->-+o00

¥ xoa0a
~}-o0
[ [(0g()dx

a

urmezpar Axunaauyeuu 6Gyaadu.

Hcdor. VYarykcus [(x) Ba g (x) byunkuusaapuunr KinafitMacH
[(x) g (x) dvukuus xam [a, -} co) opaaukaa vaaykcus Gyaranu yuyn, Oy
[(x) g(x) dynkuns wucraaran {a, ] ({ >a) opasukaa HHTeTPairanyEMH
OVaaau, AbHU

eO)= 'jf(x)g(x)dx (16.12)

HHTErpa;1 MaBxyl.

t——-00 Aa @(!) GYHKIHAHHAT YEKJIH JUMHTTa 3ra GYJMINNHK Kypca-
Tamu3. Teopemauunr 1-Ba 2-mapraapuian ¢oitaanann6, (16.12) unterpan-
HH 6Yaakaab XncobaaiMus:

1 t 4 3
ffgMde= [g()dF (x) =g () F(x)| — [ F(x)g'(x)dx. (16.13)
¥ur ToMoHzarn GupuHuM KVINWAYBUH YYVH ywoy
g F O] < Mg()) (M=sup|F ()] < + o0)

TEHFCH3JMKKA 3Ta Oynamu3. Yuaay, { — 4 oo ma g(f)—0 Gymnuunn 3p1H-
fopra oacak,

lim g() F () =0
t—»r-}-00

6V.mInN Kesnb 4HKagH,
t
Suan yHr ToMoniarx mkkuuun [ F(x) g’ (x)dx xammn kapafivns. Mo-
a
JOMHKH, g(x) ¢yHKumMs [a, - oo) opajukaa V3nyKcH3 audxpepeHiuasiianys-
4y XaMja Ly OpajHKiAa KaMaroBUuM SKall, YHIA N x€[a, -+ oo0) Ja g’ (x) <0
6y.aub,

[1F()-g (9 de < M [lg (9] de = —M [ g’ (3)dx =

=M[gl@—gW)] <Mg@ (=0
6Vnazn. Illymaai kKuau6, { y3rapyBUMHHHT Oapua ! >>a KuilvaTJapua?

[1F (-8 (9] d
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uuTerpan ({ yarapyBuMHuET (DYHKUMSCH) IOKODMJAAH yerapaniaHran. ¥ XoJ-
-+
aa yméy GodHuHr 2-§ Hia KeaTHpUITaH Teopevara Kipa f F(x)g' (x) dx
-

a 4
HHTErpajl SKMHJALIYBUM (Xa1T0 a6COMOT sSKHHJAWyBuM) Gynaan. Hemak, !
t
Iim fF(x)g'(x)dx
{400 g

JUMHT MaSXKYA Ba 4eKJH.
IOkopuaara (16.13) Tenramkiaa {—» -+ oo ja auvurra yTHO, ywoy

lim { (9 g (e

—-}oo g

-+ o0
JMMUTHHHT MaBXYL XaM;1a vekau 6¥mumnn Tonamus. By sca {f(x) g (x)dx

a
HHTETPAJHHHI SIKHHJALIYBYHAUrHIN O6uagupasd. Teopema ucGor Gy.iu.
Mucoa. ¥Ywby

0o .
?

[

1
unterpannn Kapainux. By wnterpangarn f(x) =sinx, g (x) = — (@ > 0) bynxuns-

J1ap I0KOPH ia KeJIT HPHIITai TeOPCM aBHNT €apuya BEZpTAAPHAH haucamamupanu
1) J(x) ==sin x ¢yukuna [1, -roc) opasiEKAa y3ayxcu3 Ba COLMIAHFHY dynKuMsicls

F (x) = — cos x uerapajanras,
a
2) g (x) = —x ¢yskunus [1, 4-oc) opatuxaa g’ (x) = ~iTa XOtHAara sra Ba

Y Y3AYKCHS, |
3 gix) = ;a— (¢ > 0) ¢ynrumus |1, 4-oc) opannkaa Kemacsum,

1
lim x)= lim —| =20
4 x—»l—}»oo g( ) x—»+4-00 x“*

6yaanu. Jevak, lupuxae anomatnra k¥pa Gepuarail HATCrpaid RKHHIAIIYBYM.

3- §. Yerapacu uekCH3 XOCMAC MHTErpalapHH XHCOGjail

b
Yexsm [a, b] opamiy GYfinua omuuran | f(x)dx Puvan unrerpau

a
Hutoton — Jleit6uui, gopmysacy épaamuza, €kn Gynaxniab, ékH Yarapysuu-
JIapHH anMatuTHpuO, éxu Ooluxka ycyanap Ouaan xucobsanap 3H.
ODHAH AKUHAALYBYH VIIOY
<4 o0
I = ( f(x)dx ) .
XOCcMac MHTErpajHd XHcoOJalll Tanab STHACHH.

1. Heiotou—Jleli6suun dopmyaacs, ¢apa3 Ruaalak, f(x)
¢bynkuus [a, -+ oo) opanukia ysaykcus OVacun. Mataymku, 6y Xoa1a
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J(x) dyskuus wy opamukia @ (x) (D (x) = f(x), x€[a, +o0)) Gowranruy
¢ynxuusra sra oyiam. x — 4 oo ja ®(x) QYHKUMAHUHT JHMHTH Mas-
XKyl Ba 4yekJu 6yaca, 6y JumuTHH D (x) GolmanFuu (YHKUMSHAHT -} oo
Jard KuAMatH jJe6 kabya KHJIaMu3, SbHH

lim @ (x) =@ (+ o).

X400

Xocmac unterpan Tabpupn xamaa Heroron —Jlelibuun dopmymnacuyan doii-
Jananud Kyﬁunarnﬂu TONAMH3:

[' f(x)dx = lim jf(x)dx—— lim [D () — @ (a)] =

t—--00 @ {—»4-00
=0 (+0)— D (@) =D (v)|F>. (16.14)

By 3ca 1oKkopuaard keamulysra kypa Gouwanrud ¢ yHKIMsita 3ra Gyaran
f (x) dyukuMa XocMac HHTErPasd YuyH Hbtorou—ﬂeuélmu dopMyacu
YpHHAM OYJMIIMHM KYpCaTald.

Mucon. Ywey

00

f! o
-—sin —dx
x2 X

1, 1 2
XOCMaC HHTCrpajiHH Kapailiuk. PaBwanky, [ (x) = - sin — dbyngnus l'—, ~-o0 | opa-
x x n

!
JIMKA2 y3nykens CyunG, ymunr Gownaurnu dynxuuacu @ (x) = cos — 6Gyaaau. [demak,
x

(16.14) ¢opuynara xypa

+o0
i 1 oo
— sin — dx =C0s — =1
x2 x |2
¥ N

T

Bansan, Gepunran 1 X0CMac HHTerpas Y3rapyBUHJIADHH aJIMallTHPHO
€xku OysaKaaG HuTterpassail HaTHIKACKHAA XHCOGJaHalM.

2. Bynakna6 uHrerpangam ycyJdau. u(x) Ba v(x) Qpysxuus-
JIApHUHT Xap OHpH [a, -+ 00) opaiukia OepHiaraH xamiAa y31YKcu3 u’(x)
Ba v’ (x) xocunasapra sra GY.JcHH,

o0
Arap | v(x)du(x) unTerpan siKuHJaWyBYM Xamia yiuGy
a
lim u() =u(+o0), lim v(f) =v(4-o0)
1—-}oo i-+too

o0
JIHMHTJIAp MaBXKyJ Ba yekJu Gyuca, y xosija f u(x)dv(x) nurerpas siKHIi-
a

namyByd 6yan6,
Tu()do () = 1 ()00 [ — | o (1) du (x) (16.15)

6yaanm.
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Xaknkatan xaM, l- kuewm, G- 6¢6, 10-§ na xearupuirad ¢opmy.ara
Kypa

! t t
[u(x)dv(x) =u(x)v ()|t — fv(x) du(x) = [u () oft) — u(Jv(@)] — [ Ax)du (x)
a a a

6y.m6, 6y TeHraukia {— -} co Ja juMHTra YTHO, KyHMEATHHHA TONAMH3:

t 14
lim {u(x)dv(x)= lim [u(v()—u(@)v(a)] — lim fo(x)du(x). (16.16)
t-»-+o0 ‘a t—-to00 {—+4o0 a
.L
lilaptra kVpa j v(x)d u (x) unTerpan SIKUHMALYBYH )gaM;xa lim[u o —
l—to0

—u(a)v(a)l nan MaBmy;x Ba Y€KJH SKaHJHTHIM YBTHCOpra oJICaK, yHjJa

(16.16) mynocabaran j 4 (x) dv (x) MaTErpaNNMNT SIKUHJIAWYBYHANTH XaM-

a
na (16.15) dopMysanuur puHan GYMIDH KeanG uHKajH.

M ucola. Ky#uaaru
+o00
 xe= % dx
i

RuTerpanui XucoGaaiiavk. Arap u (x) = x, dv (x) = e~ *dx pefinnca, ynaa u(x)o(x)|f > =
~+o0 -}-00
=x(— e §* =lim(—xe=%)=0, [v(x)du(x)=— [ e~Fdx=—1 Gjau6,
x~»-}-c0 0 ]
(16.15) dopmyaara x¥pa

+-00 oo + +oo

fu@)do(x)= [ xe~Fdrx=—xe=*|7%— ((—e*}dx =1
0 0 0

Gyaanmn. Jemak,

+o0
f xe=Fdx=1.
0

16.3- sacanaTma. ICxopuaarn (16.15) dopmysann Kenrupu6 uHkapuii-
+
na f v (x) du(x) MHTErpaJHMHT AKHHJAWYBYHIHTH XaMaa lim « (f)v (1) Jm-
{100

MHTHHHI‘ Mapxys pa qex.mx 6yamniuK Tanab 3THAAH.

Arap j u(x)dv(x), J v(x)du(x) HNTerpaniapHair  SIKHH JaHyBUHJIHIH

XaMmzia hm uv@)e(® JIHMHTHHHI‘ MaBXya Ba ueKaH Oysumy  KaGu  yuTta
trto0

(paKTMlaH MCTaATaH HKKMTAacH YpHHAM OYJCa, Y XONJa yJapHUHT Y4HIINHCH
Xamaa (16.15) copmyna ypunan Gyaanu.

*3. Ysrapysuujapuu aJaMawWTHPHW ycVau. [(x¥) ¢dynkuus
{a, -+ o) opanukaa Gepuaran Gyacun. Ky#Huparn

~+o0
I=(f()dx
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HHTerpainy Kapaitiuk. By uuterpania x = @ (2) nefiuk, 6ynaa ¢(2) dyuk-
uHA KYHMAAarH 1mapTJiapHi GarkapcHH:
1) @(2) dyukuus [«, + oo) opayukia OepuaraH, ¢’ (2) xocuaara sra
Ba Oy XOCH/Ia Y3JIYKCH3,
2) @ (2) dynruus o, -+ 00) opanuxiAa KaTbuit Jeysuy,
3) ¢(a) =a, <P(+°°)=lim ®(2) =+ oo Gjachn.
Z—+-{~00

400 -Loo
Y xoana j f (¢(2)) ¢’(2)dz muTerpan axuiIawyBs4 6y.ca, yida f f(x)dx
[0 a

XaM SKHHJALIYBaH Ba

T =T 1o(2) - ¢ (212 (16.17)

Oyaanu.,

Hxruépuit 2(a<<z<< + oo) HyKTanu onuG, vira Moc ¢(2) =!{ Hyxra-
HH TOlaMHu3. [a, {) opaiukia |- kucM, 9- 606, 2- § JAa kearHpuJran ¢op-
MvJara Kipa

[[dr = @@ o @)dz

6ynaan. By MyHocaGaria £ — + oo ga (6ynia 2 =@~ 1({) > 4 o) aumur-
ra yTu6 KyHuaarui{ TONAaMH3:

im [ [()dx =] [0 ¢ @)z

o0
By sca [f(x)dx wuurerpanuunr sixunsawysynIMrdun Xavda (16.17) dop-

a
MyJJaHHHr g’pHHJIH 6§'HHLUHHH KS"pcaTa,:m.
-Loo

16.4-3caarma. f f(x)dx akuunawysun G6yncHu. By uarterpaiia
a

x=0(2) (16.18)
6yaub, (16.18) dyukius 10KOpHIar# IapTaapuu Gaapcuu. Y XoJama
+o0
[ [@@) o' (2)dz

o
HHTErpaj XaM SIKUHJAWYBYH 6Yaub,

P
V

J?of (x)dx =+f°f(cp @)’ (2)d 2

Gynanu.
Mucoana. Y6y
4o dx

I =
{,l—i—x‘

( 16.19)
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HuTerpaiud Kapafinux. PaBiiank#, Gy HuTErpan SKHHJAMIYBUH. YHH XuceGaafamk. As-

Bano 6y HiTerpaiaa ¥=—- anMAIITHPHIL KHAGMHS. Haruxana

0 00
' 1 1 © 22dz
=\ —— - — ) dz = 16.20,
! 51¢i( ﬁ) 51+# (16.20)
00 '24 0

6yau6, (16.19) Ba (16.20) 'renrnnxnapnaﬂ

I= —S 2y
1-- x‘
Gyamun KeanS unkany . Kefiunra vuterpania
e=dtVy+1

£ (o)

anMamTHPHIIHA 6a>xapa6 KYMHIATHHH TONaMHu3:

=272

I-Lm 7

Yy
=— t
52+y2 2V2“°gV2

Hemak,

—00
5’ dx o ®
0|+x4—2|/'§

4, Yerapacu yexcua 6yaran 'xocMac HHTerpanlapHH xaMm
Gab3aH (aHWK HHTErpajl CHITapy) HHTEerpaJ HHFHHIHHHHT JHMHTH
cupaTHRa XHcobBaall MYMKHH Gyaaiu.

f(x) dynruus [a, -+oo) opannkaa (a > 0) Gepuaran 6yand, Ky#hujara
apTJapHH GaXKapcu:

1) [a, -+o0) nma f(x) GYHKUHS HHTErpasJaHyBuYH,

2) @, +o0) xa f(x) ¢yukuus 'KavaioBuM Ba V x€[a, + o0) yuyn
fx)>0.

Y xoagma
jf(x)dx——hmh)“f(a—}—kh) (16.21)
h-0 p—p
Synanm.

Hcboraanaux. [a, + o) opaukuu [[a, a+ h), [a +h, a+ 2h), .
[adskh, a4 kh - h], (h>0) opasuxsapra axparaiimuk. A >a 6y.u—
cun. PyuxuusHaHr Myc6ar.'mmnaﬂ

aA_, A
[7: ] at kb +h A Bl atrhth
3 fx)dx <ff(x)dx< ! f fx)dx  (16.22)
k=0 a+kh a k=0 a+

TeHTCH3HMKIapIH €3a oJaMH3. DPYHKUMSIHHT KaMalOBYM SKaHJMTHAH
N x€la+ kh, a+ kh+ h] yuyH
fla+kr+-R< f(x) <flatkh) .
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Oyaaiu. lynaan dofizanaucak, (16.22) nu gyhuiarnua é3uw MyMKUu: {
1
|

Al A
hg h;(a+kh+h)<ff x)dx < z hf(a +kR).  (16.23)
k== a k=(

~+o0
Hlaprra kypa, f f(x)dx saxunaaurysuy, QYHKUHAHMHT MYyCOaTAUTHIAH
a

¥ A>a yuyu
ff(,\)dx ; () dx.

By rtenrcuamkian Ba (16.23) Jan ¥ A>a, h>0 yuyu
A

Ll IS

THade>" Y hia+ k) —hi().
a k=0

Bynaaun sca

{ f()dx > Z‘hf(a -+ kf)y—hf(a)

6ynanu. Wyunait gumaus, 2[ (a 4+ kh) xarop siguuIauwyBuM GyJap 3Karl.
=()

Byun svrnbopra oacak, f(x) nunr mycGaraurugan sa (16.22) mynocaGart-
HMHT YHT TOMOHHAAry Tenrcusmlean

ff(x)dx zhf(a -+ kh)

k=0

HH XOCHA KHJamu3. By Teurcasmukuuur wuxtuépuit A>>a YyuyH TYFpH
SKAIMIAAH

Trwar<n fa+ h).
a k=0
Iemak,

hzf(a + k) —hf(@) < f T dx < hzf(a + kh)
k=0
sKkan. By epaa h—0 aa quvurra yrcak (16,21) (pop.wynarm XCCHA KH-
JlaMus.
Mucoa. Ywsy

00
§ xe—* dx
1

HHTErpauu Kapailiik. PaBmanky, Gy unrerpal sgwiiamyswd, {1, -} %) opaTukia
aca f(x) = xe™* QyHKuMS KAMAIOBYM XxaMiaa xE[l 4+ 0) yayn f(x) =xe=* >0
)mp I0kopuna kearupuarau (16.21) dopuyaatas prdaa: xauS RYA401rA44 TONIMUSE

jxe—xdx_ Jimh }_(1 + k) e~ RN — g1 l:m[h e pz Y ke"""”]
=0l g0 =0
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—1[1' h— i s ] e—lll : rme—h( ! )2J
= im L limht———— | = I _— =
haG l—e—R" h—»O (l —e—h)2 " B0 et —1
=e=1(14 1) =21

Jemak,

~+o00

[ xe=*dx=2e¢"1,

i

16.5- sacaarTma. IOkopuaa kentupuiran (16.21) ¢popmyaa f(x) dynk-
IHS X V3rapyBUMHMHT GHpPOp X, (x,>>a) KuiMaTHaan Oouitab KaMaioBuM
OyaraHga xaMm YpUHAM OGYAHIUMHH KYpCAaTHIN MYMKMH.

5. UerapacH 4YeKcH3 XOcCMaC HMHTerpajsjapHHHT 6o
Kuiimaraapu. f(x) pynxums (—oo, -- 00) opanuxia Gepuarau GYauG,
Oy OpaaHKHMIT Hcradrad [{, {] (—oo<<l <Ci<C -+ 00) KHCMHWJIA MHTEr-

t

panianysuu Gyacuu: F (f, f) = f fx)dx.

I3
Mabayvku, f(x) ¢yHkuusaunr (— oo, -}- o0) opaank 6yiuya xocMac
HHTerpajy ym6y

[}(x)dx—llm F(, t)—hm ff(x)dx
o el i

JUMHT OHJAH alKJauap 344. ¢, ¢ yarapysumjap Oup-OupHra OOFJHK
O6yamaran xoaga ¢ —— oo, (—>-+oo ga F(, {) dyHkumus uekau nu-

40
MHTra 3ra Gyica, | f(x)dx xocmac uHTErpasn SIKMHAAlUyBuM el artasap 31H.

-—00

-0
Papuauxu, | f(x)dx wnterpan spiviallyBud Gysca, SBHM MXTHEDHiL
paBHija ' ——o0, t—-foo0 ga F({/, {) pvakuug WeKJIH JUMHITA 3Ta
6yaca, y xomnia Oy ¢yuruusi £ =-—t 6yaub, {—-- oo Gyarauia xawm,
YeKJIH JMMUTI'a 9ra (MuTerpai sikHHJalmyBud) Gymnasepaaun. Brpok F(#, 1) =
!

= ( J(x)dx dynkuus, 1 =—¢ 6§aub, ¢—---co Ja uekad JMMHTTA 3ra
i

o
6ymmmmaas | f(x)dx xocMac MHTErPajHHHI SKHIIALIYBYH OYiIMIM  Keb

-0

uyKaBepMaiiif.
Mucoa. Yoy
t
§ sin x dx
[ r
t
unterpan yuyu ¢’ = —¢ GyJaca, pasiangy, ¥ ¢ >0 yuyn {sinxdx =0 Ba AcMax,

—i
lim jsm xdx=20

t—-foo 3
}-00
6¥sanu. Bupox | sin xdx umrerpan sxumiawiyBus aMac.
—_—0

¢
16.9- Tavpud. Arap !’ =—¢ 6yam6, t—-+oo xa F(t', {) = [[(x)dx
P
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~[-00
(YHKITMSIHUHT JTUMWTH MaBXKYN Ba 9eKnW Oynca, y xomma [i(x)rix xocMac
—00

WHTETpall fouwr KuliMam MAasHoCUOA SKUHAauysuy NeHWTHO,
Hr  [If&)ix

<->+00 _7,
+00

mmMuT aca TIfx)a"x xocMac WHTeTpATHHHT Gowr yuiimamu 10 aranany.
—00
+00
Omatma II(x)iix xocMac WHTETPATHWHT OOII KUMMAaTH
—00
+00
V. p. | Irx)iix
—00

kabu OenrwiaHamy. ,I[eMaK

| [(x)(fx = \\ | (.

byama V. p. Gemrm (bpaHLlyaqa «Yalelztr prmclplale» «bom KahiMary ci3-
JIAPVHWHT MacTIa0Ku XapdrapiHu Honanaimi.

Myamatt kumud, 1" I(x)iix xocMmac WHTerpan SKWUHIAINTYBUM Oyrca, v
—00
+00
SO KAHMMAT MabHOCHIA XaM SIKMEIAIYBYM Oyiamu. bupok \/(x)a'x xoc-
—00
Mac MHTeTPATHMHT OOl KWiMAaT MabHOCHIA SKUHIANIYBYM OYIMIIHIaH
VHUHT SKUHTATIYBIM OVITMITTA Xap TOMM XaM KeIMO YHKABEPMABIH.
6. Herapacum 9eKCcHM3 XOCMAac MHTETpajllapHU TaKpuOHU
xucobmam. jx) QyvEKImA fa, + °°) opaMKma OIpWITAH Ba V3IYKCH3
oymmo,

+ 00

1=\1(x)tix (16.24)

WHTETpaNn SIKUHIATITYBIM OYIICHH.

Kyt xomiapna OyHmall MHTeTpalHM aHWK, XpcoOmarl KubmH Oymmd, yH!
TaKpHOME XpcoOralma TVFpU KeJIami.

(16.24) XocMac WHTETpATHKA TAKpUOHE XMCOOAI XOC HHTATPATHHA —
AHWK, WHTeTPATHY TAKPHOMM XMUcoOMalra KeNTHUPWUNATA. AHWK, WHTETpalTHU
xpcolranima, Ousra MawayMm dopMyiatap (TVFpu TYpIOypyakiap, TpaIieiius,
Cumricon dopmynanapy (KapancuH 1-kucm, 9-0600, 11- §)) man dotimana -
HUTTATHL

Tavpudra xiypa

I +o0
Hr M(x)iix--= H(x)ﬁx
*++"a

TUMWT MAaBXYI Ba 4eKIM, SBHHU \ / e>0 O/MHTaHIA XaM, LIyHma# {, (a<
<7,< 00) TONMWIANHKY, I>A, na

11 (i ]I[(x)4x\<2 (16.25)
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Oymamn. Arap

[/(*>dc=] {(0)iie-\(x)iix

(
SKAHIMTMHKA SBTHOOpTra OJICAK, VHAAa oKopumard (16.25) TeHTCHAMMK VIIOy

1T h.r)" | <e
I

KYPUHHUIITHA OJTATH.

Hamtkama Oepunrad / WHTerpamHM TaKpuOME  MDOMATOBYM KyWMMIATH
opmymara Keamua:

+00 {
\ 1) Do\ I(x)( Ix. (16.26)
by Takpubuii (opMyTaHMHT XATOJIUTH
-{-00
I Jeixi<e
OV
Mucon Ymby
Lo
| e~ ix

o]

HHTeTpHH Kapaiymk. by wmHTerpan skumwramysuammup. Ymu [0, 4y (2 > 0) opamig

6yitrua (e"ﬂc]x uHTerpan OWwiaH amMamTapud, ymby

ye-elx & | e~ iix (a > 0) (16.27)
0 0
Takpubmit opmytara Kemamus. (16.27) hopMyTAHEET XaToJmHIH
4o 7 a ~ I
| e~ ix— $e~ ix= |\ e 7 ix
0 0 a
yuyH KyHmmardm ©axora osra  OymaMms:
+ o0 L+, 1 +%0 ‘oo I
roe~tIx < - \xerTix = - | e~* i (x*) = 2 € n >

Oum a=1, a= 2, a=3 6fmran xpolapHu Kapalmwk. a= 1 6ymcma. by xomma
00 1
» | e~ % dix « 1 e~™" fix
0 0

6ym6, Oy Takpubmil (HOPMYIAHWHT XaTOJIATH

+o0 1 -
V.- * <u—\ -*ix = 1 e-" ix< 0,1839
a 0 1

Oymamn.
a = 2 oyncun. by xomma

Le~"ix«\e TFix
) o
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Gyau6, Gy Tatgpqu‘q (bopwynaumlr XaTOHTH yuyH ywly
+
Se—x dx—Se“" dx—-Se_’"dx 0,00458

Caxora sra GyaaMus.
a =3 6yacun. By xoana

~+-o0
-_— 2 — Y2
e *Fdx e % dx

0

Ot gy

GynuG, YHHHT XaTOJHIH
)

~to00 3
femdx—{ e~ dx = e * dx < 0,00002
4] 0 3
6yaanu.
4-§. YerapanaumaraH ¢GyHKUMAHHHC XOCMAC HHTErpaJJapH
I. Maxcyc nygra. f(x) yuxunst X (X < R) tynuiamaa Oepuiran
6yacuu. Bupop x, (x,€ R) nyKrain oaub, YHHHr YOy
Usx={x:x€R: x,—8<<x<<x;+ 8, x % x,} (6>0)
arpopunn (1-xguem, 118, 122-6ersap) xapaiisuk.
16. IO-Tfi‘prCb. Arap x, nykrauuur xap Kaupait U (x,) arpodu onmn-

ranga xaM Ug(x)) N X = & 1ynaampa f(x) ¢yuxkuus uerapananmarair 6y
ca, X, HYKTA [(x) OYURUMAHMNT maxcyc Hyxmacu 1eb aTanajy.

1
Mucoaaap. 1. [a,b) apuy untcpsasua ywoy f(x) = Py GYHKUHIHY  Kapail-

JHK. b nyKTa 6y OyHKUMsHMHI Maxcyc HyKTack Gyaaau, uyvk [a, b) ch(b) T¥n1aMe-
Jda OGepuaran QyHKUHST yverapajdaHMarasiup.

2. (a, b] apum nurcpBamia f (x) = —— dynkuns Gepuaran OGy.cul. Pasmanku
x—a

Gy dyukuns (a, bj N 06 (a) Tynnamaa verapasanvaran. Hevak, @ Maxcyc HyKTa.
1

(x—a)*(b—x
Kapaiink. a Ba b nykrtanap Oy OynkuMsaHMur Maxcyc nyxraaapu 6y/iafu, 4yHkH Gepui-

ran dyskmasa (a, b) N Uﬁ {a) Ba (a,b) N Ug (b) Tynaamiapaa ucrapajaumaraniup.

4. Yoy f(x) = 1

Kd, Oy Oyukuus — 1,0, | uyxranap arpopusa verapataavarai. lemak, — 1,0, 1 max-
cyc HykTanap Oyaaiu.

3. (a, b) uureppaiaa ywoy f(x)= (>0, B > 0) dyuxuusinn
)ﬂ

)(pyﬂxu,mx R\{— 1,0, 1} tynaasaa 6cpunran. Papman-

2. Uerapananvarai GYHKIHSHHHI X0CMacC HHTerpajaH
TymyHyacH., Maskyp kypciuur l-xucM, 9-606uia MaTeMmaTHK aHaju3-
HHHT acOCHMH TYyUiyHuajapuiad GHpH — pyuxuusunur [a, b] opaauk 6yiuua
anuK uurerpanu (Puman uHTerpagu) TYIIYHUAcH KUPHTH/AM Ba YHM Gartad-
CUN YpraHuWAfu. YHAQ (DYHKUMSIHHHT HUTETPaJVIaHYBUH OYJIMIA  (DYHKUMSA-
HHMHT Yerapajaurai OYJULWHNM Tako30 ITIAH.

SHau uekau [a,b] opaskia uerapa/aHMarall pyHKUMAMAp YYYH HHTEr-
pan TYWYHUACHHH KHMDHTAMM3 Ba YHM YpraHamus,
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f(x) dyukuus [a,b) sipum untepaiga Gepuaran 6Vaub, b HYKTa Iuy
GYHKUHSIMET MaxCyC nykrtacH O6Vicun. By dbyukums [a, b) sipum  uuTep-
BadHuiT ucranran [a,?) (@ <<f<< b) xucmuia wnrerpassianysun  (1- Kkucw,
9-606, 2-§), bHH HXTHEDHE ! yyyH YIUGY

[Fdx

UHTerpaj MaBkyA 6Yacuir. By muterpas, paBulauku, KapaJaéTran (pyHKLHSI-
ra Ba oJquHraH { ra Goraux Gygaam. Arap f(x) mu TtafmnaaG ogacak, xa-
panaérran unrerpas akar ¢ ¥arapyBuunuur QyHxumscu GVianu:

f(f(x)dx= F) (a<<i<<h).

Hatuxana (a, b) uurepnaaga Gepuaran F({) dbyukuuara sra  6yaamMus.
16. Il-Tabpud. Arap { —>b—0 aa F({) Gpynkuusmnr JHMHTH
lim F (¢)
{—b—0
MaBXYyX 6Y.aca, Gy auMuT (verapasauMarad) f(x) ¢pyukuusnudr [a, b) 6giu-
4a xocmac unmezpary Jeb atanaju Ba y

b
([ (x)dx
Kabu Gesarumanand. Jlemak
b ¢
[T ()dx=1m F ()= lim {[(x)dx. (16. 28)
a {—b—0 t—b—gpa

16.12-Tanpud. Arap {—b—0 na F(f) ¢HyHKUHSHMIT JHMHTH Mag-
KyA 6yanb, v uekau Gyaca, (16.28) xocMac uHTerpas sKuHaquiyeuu je-
funany, f(x) sca [a,b) da unmezparranysun pynxyus Aefunagu.

Arap {—b—0 na F(!) GyHRUMSHHIT JUMHTH yekch3 OYsica, (16.28)
HHTerpan YsoKaawysuu peG atanagd.

XYAIH IOKODHAATHACK, a HYKTa [(x) OYUKUMAHHET MaxCyC HYKTACH
oYsranaa (a, b] opanus, Gyfinya xocMmac MHTErpas, a Ba b HyKTanap ¢yHK-
IMSIHIT Maxcyc HykTajapu 6Vuraia (a,b) opanuk Gyiimya Xocmac HHTEr-
paJst Tabpriadanu.

f(x) pyukuus (a.b] spum uureppanja GepuaraH Gy.aub, @ HykTa w1y
byukuusSHHIT Maxcyc nyxracd 6yucun. By [(x) ¢yukuus (a, 5] spum un-
TepBaJHUHT HcTaarall |£,b] (a<<!<< b) KucMHIA MHTErpasjsiaHyBud, SIBHH
uxTHépuit ¢ (a<<!<<b) yayu yuby

Hdr =D (16.29)
t

HIITETPad MaBXKy/A GYJICHH.
16.13-tabpud. Arap {—>a -0 ga O () dysrupmsuuur

lim @ ()

{—a-i-0
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JIMMHTH MaBXYA Gysica, Oy JuMHT (uerapaianMarah) f(x) QGyHKRHSHHHT
(a, b] 6yiinmua xocmac unmezpaasu 1e6 atanagd Ba

b
(F(x)dx
a
Kabu Gearuaanamd. Hewmak,
b b
(f(x)dx=1lim (f(x) dx = lim D). (16.30)
a t—a--0 t—a--0

16.14-Taspud. Arap t—:a—l,-o Jga D () GYHKUMSHMHT JHUMHTH Mag-

Kyn 6yaub, y uekan Gyuica, j f(x)dx unrerpan axunaawyedu pe6 araga-

a
au, f(x) aca (a,b] na unmeeparranyguu HYHKUMS AeHUNANM.

Arap t—>a 40 na @O (f) pyuruusiHEHr JHMHTH uekcu3d Gyaca (16. 30)
HHTErpaN YysoKiquiyedu 1e6 atanaju.

f(x) dyukums (a,b) nureppanga Oepuiran 6y.aub, a Ba b nykraaap uiy
(GYHKUMSIHUHT Maxcyc HyKrajdapu Gyacuu. [ymaurzek, f(x) dvuxuus (a, b)
MHTEPBAJMHUNT Hctaniraln [v,f] (@ << t<C i< b) KuCMHAA HHTerpaJJiayByH,
ABUH

[F(0de= (5,1 (16.31)

41

HiTerpan MaeBxya GyJcui.
16.15-tabpud. T—>a -+ 0, 1 >b—0 Aa ¢(v,f) OyHKUMARUHT

lim @(v,f)

T->a-}-0

{—sb—0
JHUMUTH MaBxkyJl 6yica, Gy smmur (derapananMaran) f(x) dynkuusnunr (a, b)
6Vitnua xocmac unmezpaaw pe6 aranajd sa y

b. -
[ f(x)dx
Kasy Gearunanagu, Jemak,
b !
{F(x)dx=lim (f(x)dx = lim @(t,?). (16.32)
a T—a--0 % t—a-}-0
{—b—0 {—6—0

16.16-tabpud. Arap v—>a+0, t—>b—0 na @(t.f) QyHKUUAHUHT
JHMHTH MamkyA 6yaub, y uexan 6ynca, (16. 32) uurerpan saxuxisauiyedu
Jebimnany, f(x) sca (a,b) na unmeepasranysiu ¢ynxkyus 1e6 atajnau.

Arap t—>a—+0, t—b—0 na ¢(t,f) OYHKUHSHHNT JIHMHTH UCKCH3
6yaca, (16.31) uurerpan ysoxaatuysuu je6 aTanaiu.

CpCy v o Gy (€;€(), i= 1,2, ..., n) nyxkrasap f(x) QYRKUHTHHHT
Maxcyc Hykrajapu Gyaran xoiga xaM f(x) mmHr (@,b) Gyinua xocMac
HHTErpajH IOKOpHIaruiek Ttabpubaatain. Comfamuk yuyn a,b xavpa ¢ (@<
<< ¢<< b) Maxcyc HyKTajdap OysraH XO/nja, XOCMac HHTErpaj TabpPHQHHH
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keatupaMus. f(x) dysxuust (@,b6)\ {¢} TYnaMHHHT HCTadraH [T,1] (a<<T<<
<t<<c) xavia [u,v] (c<<u<<v<< b) KHCMIapuJa MHTErDAVIAHYBYH, SBHH

[ fdx =00, [F0)de=p 0 (16.33)

T u
HUTErpasiap MaBXyH GyJcui.
16.17-tabpud. Arap t—>a-4-0,t—->c—0xavma u~>c 40, v—>b—
—0 pa @(t,8) + P (u,0) GynKuHAIHHD

lim [ (5,8 + (0,91 = fim [[ £ () dx + [ (x) o]

T—a--0 T—a4+07 u
t—c—0 t—c—0
u-»¢-4-0 u-rc4-0
v-b—0 v—b—0

JMMMTH Masxkyjd Oyaca, 6y Jumur (derapaianMaran) f(x) ¢pyHKuMsHuHT
(a,b) GViimua xocmac uumezparu €6 atanajy Ba Y

b
{f(x)dx

Kabu Gearvnanapd, Jemax,

v

b t
{f(x)dx= lim [J"f(x)dx-{—.[i(x)dx]. (16.34)
a T->a10 T u
t—c—0
u—»¢-40
u->b—0

16.18-taspud. Arapt—a-+4-0,t—>c— 0 xavaa u —¢ 40, v—>b—0
12 9(T,8) + ¥ (%, v) QyHKUMSIHHHT JHMHTH MaBXKyA OysH6, vy uckau GVaca,
(16. 34) uurerpan axunsauyeuu Aehuaamy, [(x) sca (a,b) Aa unmezpan-
AGHYGHU (hyHKyUs JeRuNasu.

Arap t—>a 40, t>c—0 xavga u—c 40, v>b—0 1a @(r,f) +
+ { (4, v) GYHKUMANHMHT JUMHTH 4ekcH3 Oyaca, (16.34) unrerpan yscxaa-
wysuu €6 atanany.

16.6- scnarva. IOxopuia Maxcyc HykTacH a (Gku b, éku a Ba b)
Gyaran f(x) ¢ynkumsmmnr (a, b) (Eku [a,b), €kn (a,b)) opanuk GYiinua
xocMac uurerpasy Tywymyacd F(f) uunr {—a -0 (Exku O (f) nunr {—~b—
—0, éH ¢(t,8) mwmr t—>a+0, {>b—0) za JUMHTH MaBXKyA Gyjran
XOJIAD YUVH KHDHTHJIM Ba YHHHP SIKMIJIAIUYBYH €KM  Y30KJailyBYHJMTH
Taspudpaanmt. Mawiayvks, F(f) wanr t—a-+ 0 (Eku O (f) nwunr t—>b—0,
ékn @(7,f) muar 1—>a+40, t—b—0) narm JuMHTH MaBXYR GyJamarad
xoa Gynmind My™mkmi, By Xoama 6us mapram pasuinga f(x) Hunr | xocmac
HlTerpasu

b
j Fed

y3orJawysun Je6 KaGyJ Kuaamus.

Mlynjaft xuau6, gerapasanumaran GYHKLUHS XocMac HHTErpajiH TYUIYH4Ya-
CH aBBaJ ypramusran PuMau uurterpajJu TyliyHuacHiaH sina GHp Mapra
JUMHTTa YTHII aMajli OpKajM lo3ara Keyiap skaH. Kyuaiuk yuyn gyhuza
KyIHIYa «xccMac MHTErpai» JCHHII YpHHra HHTErpaj Je6 KeTapepaMus.
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=~

=0T

Muconmap. I. (0, 1] apum uurepBanma / (x) = Ty= GQVEKIMSHE Kapaimk. Pas-

uasku, X = OuykTa 6y QYHKIMAHHHT MaXcyc HyKTracumup. bepw JraH QyHKINA HXTHEPHE
/G, 1] (0<* < 1) opaymk, 6§iiHua WHTeTpaLIAHYBIH

®(0= """ = 2(1-1/7).

VY xomma

Hr® (0=TIr 2 (1 — 1/1) =2
*>+o r-*+0
1

oymamm. demax, 5}17; HHTerpal SKHHIAUIYBYN Ba Y 2 Ta TeHT.
o

I

iix
XOCMAC HHTETPAl Y3OKIAUIYBUH OYIagm, 9yHKH
X

|
Mr @ (0= Or 2o = "Hr ity = +
/_>+0

<y JRNYY ¢ _
1
3. Yo f g I i P =0 =1
- Yuby L ¥ _}K)I/]H’[EI'paJIHH Kapafimnk. Pasurapkm, x Ba HYK:
0
Talap Maxcyc HyKTamapOup. XOcMac HHTerpal TabpHbmra Kipa
1 I
C Jx ¢ X .
-l s = Hr -/ = . =TIt [atcar (X — D) T* =
SOOI %) xetot ) xx) T->+0
/A <-pl—0 U <->1-0
Tr | (21—1) 2% — 1)] =2 + 2
= IIr [arc3T (2I—1)— arcklm — =_— +_— =g
r->+0 ’ 2 2

[f-»1—0
Gymamm. JeMak, GepiraH XocMac HWHTeTpas AKUHIAIIYBYIH Ba

! fix
FV x\—x) "
0
4. Vuby

A15=AO frargy @)

HHTeTpAUIapHN KAPAMIHK. XocMac MHTerpan Tabpudumad Goinamarmt KyHHgarueH Toma-
MH3:
b b .
—_ = llm ——— = TIr (-
3 (x—al rtato,) (x—az *tato_ 1l —a
a I

= Ot —"——[(6-a)"-"" - (/-m)'-»], (oc” ).
¥>atol —a
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by mommr < 1 6fmanma uwekm, meMak J, XocMac HHTerpal SAKHHIANIYBIH, & > |
6yraHma oca gekcH3 6Fmm6, yHma /, XocMac MHTerpan y3OKTAUIyBIH 6ymami. a — 1
oyaragma

6 b
C  ix " x
{ ~ et — It [In 6 — @) [P
J x—a (_»o+o? x—a *>ato
a
636, [, mHTErpan y30KJIALIYBURIHD.
Hemaxk,
b
C
= FF «>°)
(x al

a
xocMac mHTerpan @ < 1 6yiramma sSKAMIauysad, ¢ > | 6§rramma y3oKmaurysan Gyaamm.
Xymm IIyHTa YXUIanr KypcaTHll MYyMKHHKH,
b

Cc Jkx
_ (h—=x
a
xocMac mHTerpan «< | 6yiramma AK@IanryBdH, ¢ > | Giradma y3oxmairysdm Gimamu.

buz kyfMma xocMac HHTeTPaJUIAPHUHT  TYPJIM  XOCCATAPMHU  VpraHap
SKAHMM3, YIapHH, acocaH Maxcyc HyKTacu B Oynran }fx) GYHKUMSHHHT

b
\a,b) opammk, GY¥iMua onuHTaH [I(x)iix WHTeTpaIM VY4YyH KeldThpamuz. by
a

XOCCATAPHM Maxcyc HyKTach « (kM a Ba B) OVnranH (QyHKIMSIHAHT MOC
papwima (a, b\ (&ku {a,B)) opamuk OViida OMMHTAH XOCMac WHTerpauiapu
VUyH XaM TeTHIUIM4Ya OaéH STUIl MYMKHH.

3. SIKMHIAMYBYM XOCcMaCc HHTeTpaJJlapHHHT XoccaJapH.
Ix) dyaxuma fa, B) ma oepwirad 6ymmb, b my f(x) OYHKIMSHHHT Maxcyc
HyKTacu OyincuH. by byakuma wucramrad [fo,[f{a<”<3b) ma wuHTerpauia-
HyBUM OVIICHH.

1°. Arap /(x) doyaximsaavHT \a,b) opammK Oyirdga §¥x)a’x HWHTeTrpaId
HK[/II—IJ'I&HIYBT-II/I Oynca, Oy GyHKIMSHUHT \c¢,b) {a<c<Bh) opammk Gylinda

\[{x)ux MHTeTpai xaM SIKMHJIAIYBYX Oyylamy Ba akcrH4Ya. byHma

\I(x) éx —][ {x) ux+)[ (x) iix (16.35)
Oynamy.
HcboT. AHMK MHTerpajl xXoccacura Kypa
HIx)iix =yix)clx + Ix)<Ix {a<I<b) *
Oynamy.
b

H{(x)iix uHTerpann SIKMHIAIIYBUYH, SThHH
a

B I
.\é{x) ux x:_>b_I;IT \ {x)iix
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JIUMHT MaBXKYA Ba 4ekqu Oyvcun. IOxopuiary (%) TeHr/KHM KyHuaarkua
€3aMu3:

t ! [
jf(x)dx= ff(x)dx—_ff(x) dx.
[4 a Q
Keiinnrn tenrsukia £ —b—0 ja auMdtra Y16 KYHHIACHHEH TONAMHU3:

t ¢ c b c
lim f dx= 1 ' —f = —
:_u:ino _if(x) X zllbrfo éf(x)dx ;[xf(x) dx ;[f(x)dx ;!f(x)dx.
b
Bynuau f f (¥) dx uuTCerpasHUHT SIKHHJAWYBUH Ba
[

Frdx = [P dx+ [ £y de

3KaHJIUIH KEeJAHO UHKA/H,

b
Xyamu wynra yxwamw {f(x) dx HHTErPANHUHT SKHHJAIUYBYH GVaIHIIM-
¢

JaH ?f(x) dx MHTerpasHHHr XaM siKunjawyBug xamaa (16.35) dopmynanunr
S?puHL:rm OYJHUI KYpCaTHJALH.
Kyiinna keatnpuiaguran 2° — 5°-xoccasap XocMac MHTErpasi Ba YHHHT
mgﬂnrmmyutm THIH Tabpudsapuaan GCBOCHTA KesHO YHKAZH.
2°. Arap\ f(x)dx wmuterpan sikumaamyBuu Gyuaca, y xoana \ cf(x) dx
HHTETpAJ xaM AKMEAaYyBud 6yauo,
fcf(x)dx:ci’f(x)dx
6ysianu, OyHia ¢ = const.a ’
3°. Arap j’f(x) dx wHTerpad sIKHHAamyBud O6Yamb, N x€[a,b) na
fx)=0 6)°r.qaca, y xo.J1a
_’{"f(x) dx >0
a

6V.any.
Ouau f(x) dyukuus Ousan Gup Karopia g (x) byHKuus xaM [a, b) na
Gepuarad 6ysu0, b sca 6y QYHKUMSIAPUHHT MaXCyc HYKTacH OYJICHH.
b b

4°. Arap (f(x)dx Ba|g(x)dx wmurerpatiap skuuiawysun Gyica, y
a a
b
xoaza | [f(x) £ g(x)]dx uurerpas xam sixunIALIYBIM 6516,
a

j’[f(x) +g(x))dx = tj)’(x) dx 4+ ’j'g(x) dx

6ysau.
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16.4-naruxa. f(x), f,(x), ..., f,(x) OYHKuusnapHuHT xap Gupu
la, &) na 6 [IJ,H..’II‘aH 6V.1u6, b 3ca 6y DYHKUHsIAPHHIT MaXCYC HYKTacH G-
e Arap | fe(0)dx(k=1,2, ..., n) uuterpaaap skuHAaMIYBIH GYca,

a

y xohza
b
Ve Fi) e fa () + oo Hopfa()1dx
a

rerpa XaM sKHHIaWyBsyH 6yauo,

I\'blcl fo) e fo) 4+ o0 e, f,(0)]dx =¢, Jt') f (x)dx - sz [o(x)dx+

+...+ crj' fn(x)dx c;=const, i=1n.
6§11 ’
5°. Arap Jb’f(x) dx Ba J'b g(x)dx vuTerpasiap SKUIJAWIYBYH  GYaub,
V x€la,b) /:l; f(x) < g(x; TEHICH3THK Ypunay O¥aca, ¥ Xoiia

b b
| f(x)dx<jg(x)dx
a a
6y, .

I0kopuaaru f(x) Ba g(x) dyHkumsaap KyAHJAard WapTJIapHH xam Oa-
IKAPCHUT:

) f(x) byukums [a,b) na yerapasiadrad, s'bHH IuyHIa#t m Ba M ¥3-
rpMAC COHJIAp MaBXyiKkd, ¥ Xx€[a,b) ja m<< f(x) < M;

2) g(x) byurums [e,b) Aa V3 MOpacHMHH  ¥3rapTHPMACHH, STbHH
Gapua x (x €[a,b) napaa g(x) =0 €é&n g(x) < 0.

b b

6°. Arap { () g (x)dx Ba | g(x)dx uurerpasnap sKuHIAIYBIM GYca,

a a

y X0aaa wyndaii ysrapmac p(m < u << M) COH TONMAAAUKH,

b b
J fDgdx =p | g(x)dx

a a
TCULTMK ypudau GVuazd,

By xocca ymoy GoSuuur 1-§ Ada kearupuaran 6°-xocca ucGoti KaGH

neboraanazd, Qparaa 6y xocca ypra KHAMAaT XakKHXaru Teopema
2¢O 1opUTHARTH.

5-§. YerapananmaraH OyHKUMs XOCMaC HHTErpaJHHHHT SKMHJAWYB-
YHJIHTH

[(x) dpyuruus [a,b) sippM uHTepBajda Oepuirant 6yaud, b wy QYHK-
wHsiMr Maxcye 'nyvkracu 6¥acui. By ¢yHKRUMSI XocMac HHTCTpasHHMAT
SIKHILIANIYBUMAMIH WAPTHHY TOMMI OuAAH WIYFY/JaHaMH3.
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b
Bus roxopua | f(x)dx xocMac HHTCTPAJNHHT SIKUHAAUTYBYHIMTH {—b—0
a

JAa
FO=[ fWde @a<t<t)

a
(DVHKLMSIHHHT YEKJH JuMHTra sra OVauwm OwiaH TabpudIaHHIIMEE Kyp-
b

Zug. BuHoGapuH, | f(x)dx VHTCTPAAHWHI SKHHAAWYBUHAMIH LWapTH, {—-

a
—b—0 1a F(!) QpyHKUMSHHHT yeKau JHUMHTTa 3ra OGYJHIIM LApTHAAH

ubopar.
1- kuem, 4-606, 5-§, 6-§ jJaru QYHKUHSHHHT 9eKJIH JMMHTTa sra 6y-
b

JIMIIH XaKMAArH Teopevasapian ¢oinananud, | f(x)dx xocMac mHTerpad-
a
HHHT SKHHJANIYBUMJNCH MAPTHHA MGOAAIOBUH TEOPEMAJaPHH KeITHpaMH3,
. Manguit 6yamaran pYyHKIHS XocMac HHTErpaJu-
HUHT SKHHJAmMYyBYHAUTH, [(x) dynkuus [a,b) spuM HHTepBasjia
Gepuaran 5yau6, b 3ca my (QYHKUMSHHIT Maxcyc IYKTacH OVJACHH.
By ¢yurums {a,b) opirigit Mawbuit 6yamacun (v x€[a,b) yuyH
f(x) > 0) Ba opamusuiir icrutad [a,f] guemuga (@ <<f<<b) uurerpas-
JdanyBun GyacHu. ¥ xoala a<<f;<<{t,<<b Jap yuyn

Ftg=(Twde=F@)+ [ fode>F )

6yaaau. [emaw, f(x) >0 6yaranaa F(f) ¢dyHkoust yeveuH Lyaap sKaH.

BunoGapun, {—b —0 ga F(!) xamMa BakT JHMHTTa (4eKJH EKH UCKCH3)

sra Oysazv. Monoron QyHKuMA JUMHTH Xakulard TeopeMajaH ¢olzana-
b

nr6 (kapascud, 1-kucM, 4-606, 5-§) s f(x) dx mHTCrpajsHHHI AKUHJIALIYB-
a
YHJMCH 10apTHHH HoAaialiaurad KyHujarw TeopeMara KeJamus. ,
16.7-Teopema. [a,b) da smanpuii 6yanazar f(x) pynkyus | [(x)dx

a
XOCMAC uHmezparunune sxuriauysiy Oyauu yayu, {F @)} nune rwxo-
pudaeu uezapararean, sonu N 1E€(a,b) yuyn

!
F@#®)=[f(x)dx < ¢ (c = const)
6yauuts 3apyp 6a emapiu. ,
Opatga 6y teopema f(x) (f(x) > 0) dynxuus | f(x)dx xocmac unrerpa-
a

JUHUNT AKuHAQuiyed Aty Kpumeputicy peb ataaamy.
SIna Ywa Teopemara acocaH KyHUAard HaTHKaHu afta OJaMH3.

¢
16.5-natuxa. Arap {F ()} ={[f(x)dx} Tynnam roKopusan uerapa-
a
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b
Janmaran 6Vaca, y xocja i' [ (x) dx xocMac uHTErpan Y30K1amyByH 6Vaanu.

Mandui (v'nvmrau ¢ynguusnap xocmac HHTerpau-
JapHHM TAKKOCHAAID XaKHTa TeopeManap.

16.8-tecopeva. J(x) sa g(x) dynruuarap [a,b) da Gepurean 6if-
A6, b aca OY PYHKYUAIAPHUH2 MAXCYC Hywmacuw 6a * x€[a,b) oa

0</<gl (16.36)
I j wun. ¥ xor0a:

f g(x)dx  saxunsouysuw Ofaca, | f(x)dx xam saxunsawyesu 6ifaadu,
a a

\‘ [(x)dx ysoxaauyein 6 gaca, f g(x)dx xarn ysoxaawyeuu 6iradu.
a a

b
Hcbor. f g (x)dx sxuinaamysun O6§icuH. Yuna 16.7-teopevara kypa
a

t
(GO} ={[ g W) dx} @<!<b) Tynuam 1oKopuIan verapaianran:

t
G)=( g dx < C (C =const)
6aaan. (16.36) myHocabatra acocali

FO={ Fode<| gdx=GO<C

b
6yau6, yujan sma 16.7-teopemara Kypa {f(x)dx uuTerpaiuur siKHiia-
a
IIYBUHJIHTH KeJIHG yHKaid,
b

Suan | f(x)dx wnterpast ysoxsamysun Ofachy. ¥ Xotla {F()} =

a

¢
= {[ [ (x)dx} roKopuzan ucrapajanmarait Gy.G,
a

f fdx < jtg (x)dx,
TENTCH3AUKAAH 5Ca ‘ ta
{GO} ={g(dx}
HMHT XaM IOKOpHIAll qerapanazmaraﬂ;umxm romamu3.  [emak, iogopuia

KCJTHPHJraH llaTHxara Xypa, { g (x) dx umrerpan ysokaawypui. Teopema
a

ucGoT 6Y.Iau.
16.9-teopewna. [a,b) Oa f(x) 62 g (x) mandui 6inazan Gynkyus-
rap Gepuncan. x—-b—0 da j—% Hucoammute aumumu k Gyacun:
4
lim L
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Aeap k< + o 6a J g (x)dx unmeepan axunraurysuu 6 gaca, j f(x)dx

unmezpanr xam agunaiauysuy 6ijradu.
b b
Aeap >0 sa j g(x)dx unmezpan ysoxarauyeun 6yaca, f f(x)dx

a
unmezpar xam ysoxaauiyeuu 6gaadu .
By Teopemanudr wucbora Yoy OGoOHMHT 2-§ MAa keartupuaran 16.3-
TeopeMalMHr McGOTH KabHaup. Y1 HCOOTJAAWHM VKYBUHMra XaBosa 3TaMH3,
IOkopuaa keatupuaran TeopeMasiapiaH KyHAHJard HaTika Keaub uu-
KalH.
16.6- Ha'ruma 16 9- Teopema waptaapuaa arap 0 << k< -+ oo 6yJca,

y Xonga j f(x)dx ma ; g(x)dx wuuTerpassap OHp BakTAa €KH sIKMHJA-

IIyBUH, emi ysoxgnamquH 6yalu.
Bupop { f(x)dx (f(x) >0,*x€[a,b)) xocmac uurerpas Gepuiran
a
b

o : dx
6yacun. By murerpaiin | ———
a b_x)

MHTErpaJ GUNaH COMMIITHPHG, Kyin-

Jiard aJIoOMaTJIapHH TOMaMHU3.
1°, Arap x HHHr b ra eTapsMya fKMH KHMiMatJjapyia

=220 @>0)

x)*

b
6yaca, y xoma ¢(x) <c<+ oo Ba a <1 Gyaranza | f(x)dx wunrerpan

sKHUAauyBud, @ (x) >c¢ >0 Ba @ > 1 Syaranza J [ (x) dx nurerpaa ysox-
JamyByy GyJiagu.

2°, Arap x—>b—0 aa f(x) byHruust T—IT ra nucbatan o (a >>}0)
TapTHOAM YeKcH3 KaTta Oynca, vV xojja [' f(X)dx wmmrerpan a<<1 6ya-

ragfa sIKHHJIAYBuH, o > 1 6yaraiia aca V30KJIayBuH Gyaaan.
by anomataapunnr Hcﬁom XaM ymby OO6GUHHT 2-§ HAa KeJTHPHJTaH
aJ10MaT/IapHUAT HCOOTH KaGHIHp.

Mncoanap. 1. Yuméy

cos? x

4;/1-—x

uuTerpasuy Kapafauk. Byiaa uaterpan octHaars Gynxums

dx

fon) = cosZ x - @ (x)
V= (d—ai
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1
6ynamu. Pabuankk, ¥ X €[0,1) yayn @ (x) =cos2x<1 Ba @ = e < 1. JHemak,

oKopuaary [°- anomarra xypa Gepuaray MHTCrpal SKHHAAWYBUM GYAazy.
2, Kyfinaaru
{

(" xdx
j Vi—=e
0
HHTErPAIY KapadjHK.
X
im =2 i /) =2 1
im ———— = —_— =
x—1—0 1 x—1—0 l 1—x2 V2
V |l —x
xauga
1
dx
o V l—x
0

HIITCT PAJITTHIT IKHAJIAIYBULTAIEAY 9bTHOOPra 0:n6, 16.6- matikara acoc/auus Gepui-
TaH MHTCTPAGHHHT STKHHJANIYBYHJIATUHH TORAMH3.

2. UxTuépuit ¢dyHxuHst XocMac UHTErpaJHUHUHT $SKHH-
Jawysuyuaury. f(x) dynxuus [a,b) apum uarepsasga Gepuaran Gyauo,
b uykTa f(x) QYUKUHSIHHIT Maxcyc HYKTacH GY.ICHIL.

Mabayumky, {—>b—0 ga

t
Fl)=[[(x)dx
@ b
YHRUHA UeKAH JMMHTra 3ra Oyaca, y xoaja j'f(x) dx Xocmac MHTErpaj
a

b
SIKHHJaluyBud 1e6 aranap smd. Jlemak, (f(x)dx xocMac uHTerpasHHHr

a
SKUHAALIYBYAIHTH TVIDYHYACH XaM (QYHKUMAHMHT YeKJH JuMHTra sra 6y-
Juink opraan ubojasanagn. QYHKUHAHHHT 4eK/JH JHMHTTa 3ra  GyJmiud
xaKugaru treopemaxyan (1- kuceM, 4-600, 6-§) ¢ofizasauub Ky#ugare teope-
Mara Kejiamua.
16.10-teopema (Kowu teopevacn). Kyiudazu

.b
[ fx)dx

a

xocmac unmeepaanunz (b — maxcyc uyigma) AKUR QULY UL 6y/zuum Yay,
¥ a>0 con onuHeanOa xam, wyHdald & >0 monuaud, b-—3 <t < b,
b — o< t"<b menecussuxrapru xaﬂoamﬂaﬂmupyetm U sa 1" aap yuyn

|F () — f(t’)l‘“lj fdre|<e

MEH2CUBAUKHURE OaxCapuaululy 3apyp 6a emapau.
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Dy TeopeMa MyXHM Hasapui aXamusrra 3ra 6yaran Tteopema. Dupok
YHAaH aMa’ja-— XO0CMAac HITerpaasapliuur SIKHIVIAUIYBYHJAMTHEN aHHKJa1uza
doiipananm Kuinn 6yaau.

16.11-teopema. Aeap | |f(x)|dx unmezpar axunsawyess 6yaca,

a
b
Yy xoa0a | [(x)dx unmeepasr xam sxunaauyeds 6jaadu.
a
Dy Tteopemanunr uc6otH ywly Ho0Guunr 2-§ miars 16.5- reopeMasuur

ucGoTH KabHaup.
b
16.7-3caaTMma. j |/ (x) |dx uurerpasuuir y3okmawysqd GYaHuIIIaH
a

b
| J(x)dx MHTETpaJIHUAT y30K/1aLIyBYM OYJIHLIM Xap AOHM KeJHO YHKaRepMaid.
a

1
! [ ]
Mucoa. Yuby | (— == ,]—] dx HUTETPa] SKHIIAWYBYM, aMmo
b

L
br 1
|1 “dx = f[r—-l dx HHTCrpaJi 3Ca Y3OKJaUYBUHIMP,
—X oll—x

1
. A
f |(—1>l‘*"-]i——‘
0
b
16.19- Tavpud. Arap| [f (x)|dx wmirerpan  sAxMHAAmYBUH  GYVaca,
a

b
y xonaa [ f(x¥)dx abcostom sxuraauiysiu urmeepar Ae6 ataiapd, f(x)

[
¢bynkuusa aca [a,b) aa abcoaom uHmMepaIIARYBUU qi)yum;uﬂ neb atanazu.
b

Arap | f(x)dx nuterpai SKHHJAWYBUH 696, ( |f(x) |dx nnrerpan
a a

b
ysoKsaltyeun Gyaca, ¥y xoaia J' [ (x)dx wapmau axunsauyeuu unmezpar
a

neb artajaju. .
Bupop f(x) dyuxuus [a,b) Ja Gepuaran G§aus, b aca wy (YHKUHs-
HHIII' Maxcyc uyK_Tacub 6yacuu. By f(x) dynkuus |f(x)| abcomor kuiMarH-

nuur [a,b) Gyiinua | | f(x)|dx nurerpaqmun Kapadiauk. Kefiunru nnter-
a
padra nHcGatan 6-§ jJaru ajoMaTsapHu Kyjaam MyvkHH. Arap Gupop asjo-
b

Matra Kypa | | f (x)|dx mMATErpanHMHT AKHIVIALIYBUMJHLH TOMMJiCA, YHIA
a

b
16.11- TeopeMara acocan Gepu.raH J f(x)dx uuterpasHHHr XxaM AKHiJIa-

a
LYBUMAHTH (XaTTO a6COMOT SIKHHJALIYBUHAMIH) Tomuarail G6VJaid.
b

Arap 6upop anomarra Kypa j | f (x) | dx uHTErpasIMHT Y30KAaLIyBYHJIHTHHH
a

b
aHHKAacaK, aiTHIl MYMKHHKH, | [ (x) dx éxu y3oxaamyByn 6yaany, €Ky 1wapT-

a
I SAKHHAalWyByy GYJau Ba GYHH aHHKMAllL KY1IUHMYa TeKNIHpHII Tanab sTaju.
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6-§. Yerapananmaran (yHKUMs XICMAC MHTerpajMHH xucobiaiu

Bus aBBanru naparpadaapia (yHKIHs XOCMAC HHTErDAJHHHHT SKHHJA-
IYBYHJHMIHRKE  Ypraiuk. SUIM SIKHHAALIYBYH XOCMAC HHTErpPaslTapHU XH -
cobaan Guaan WYFYasndiaMus,

bupop f(x) dyaxnusa [a,b) na Gepuaran 6Yau6, 6 3ca mwy ¢yuruus-
HHIT Maxcyc HYKTacH OYACHH. DY (QyHKuMsnMHr XocMaC HHTErpajd

b
I=| f(x)dx
a
SIKHHJAILYBYH, YHH XHCOOJall Tasal 3THJCHH.

l. Hewotou—Jleit6uuu popmynacu. Papas gunaftank, f(x)
¢yHRUMS [@,6) Aa y3iaykcu3 6YacunH. Masnymkd, 6y xogaa f(x) ¢ynxuus
my opaaukia M(x) (B (x) = f(x), x€[a,b)) Gounanruy Qynkumsra sra 6§-
Jaa. x—b—0 na @ (x) GYHKUMSHHHT JMMHTH MaBXVI Ba ueksd Oyuaca,

Oy aumurin @ (x) Gomdanrny QYHKUMAUMHT b HYKTajard KuiiMard Je0
KaOyJl KU.TaMH3:

im D (x) = . '
i 06 =00

Xocmac uurerpan TanpHdH Xavla Hbloron — JlefiGuun ¢opmy.aacHnan
(hofiganaunb KyHHAar UHH TOIAMH3:

b ¢

[ Fx)dx =llign0 { f(x)dx = libmo[(I) () —D (@) ]=D (b)) —D(a) = D(x) |5,
a —b—05 —bh—!

By sca, 1oKOpujard KeJuulys acocHja, GOLIaHFHu (ysKuusara sra Gynrax

f (x) dyukuus xocmac wnrerpaiu yuyH Hbtoton — Jleli6umy  ¢opmyacu
{puHan OVIMINMHM KYpCaTaju.

Bepusran xocMac vurerpal VarapyBunaaptu ajMaluTHpHO éxku 6V.iakyiab
HiTerpajaall HaTHXKacuia XHCOO/AHMIIH MYMKHH.

DBuz ywby 6o6iuMHr 3-§ Maa verapa.apd 4eKCH3 XOCMAC HHTerpajiapia
Y3rapyBaHAapHH aaMalUTHPUIN Ba GYJakjal MHTErpajJall YCVJGIApHHH KeJ-
THpran 34MK. XYAAM 1Y Ycy/jap yerapajaHMarad (YHKUMS XOCMac HHTEr-
pajiapHia XaM MaBXyJjHp. YJapHH HCGOTCH3 KeTHPaMH3.

2. byaagkaab yuTterpaJaau ycymau. u(x) sa u(x) GyHKUHAIAPHHHT
xap Gupu [a,b) aa Gepuaran 6YmG, wy opanukia ysaykcus u (x) Ba v (x)
XoCHJaapra ara 6y.cuil. b Hykra sca o(x)-u’ (x) xamma u(x) v’ (x) QyHk-
HHHJI&[)HHHE Maxcyc HYKTaNapH.

Arap { v(x)du(x) nuTeTpai AKUHJAUIYBYH XaMia YWGY

a

lim u(f)o (1)
{-+b—0

b
JIMHT MABXKYA Ba 4eKau Gy.ica, y xoaz1a | u(x)dv(x) muterpan sKum/a-
wysyd GyJHO, ’

b b

[ u@do(x) =u®v)|2— [ v(x)du(x) {16.37)

a
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6%aaau, GyHAa
uy-v@®)=li nou(t)v(t).
i

1
s b

Muco.a. Yty 187 (x + 1)

Y =1
Q

1
HHTerpainy Kapafumg. Arap u (x) =x- 1, dv (1) = W___T_de ne6 oNcaK, yHaa

1

w0 @)=+ D3(x—D" =3

1
1 l‘ 3_ 9 9
gv(x)du(x)=6§ 3(x—1) dx=:(x_ 1)4/3|g,=_7

6yau6, (16.37) dopmynara xypa
1 1

B P G2 o D TP U A 1

iu(x)dv(x)—é %/(x——-_l)T‘—a ( 4)_ 1

6ynanu. Hemak,
1
5’ (x+1)dx
vV (x—1)2

2
e
[
16. 8- scaarma. I0Oxkopuaaru (16. 37) dopMyaanu kenTnpub ymxapHii-
b
Ja {v(x)du(x) MHTETpaHMHT SIKHHJAWYBUHAMTH xaMAa lim [u(f)-v()]
a 1—b—0
JIIMUTHHHI MaBXVJA Ba YeKJIH GYJMIM TaJa® 3THIIM.
b b
Arap {u(x)dv(x), [v(x)du(x) HHTErpaIJaPHUNT AKMILIAIIYBUHIMTH XaM-
a a
Ja lim [u(?)-v(f)] apMuTHHIr MaBKY] Ba yexJu OYamiuu Kabu yura Qakt-
b0

JaH HCTajrad HMKKMTACH YpuHAH ©6yJca, YHAA YJapUMHT YUHHUHCH XaMmZaa
(16.37) dopMmyda ypunan Gyaagu.

3. ¥3srapyBuHAapHHU aaMamTUPpU yeyau, f(x) bynkuusa [a,b)
Ja Gepuaran Gyaub, b sca Wy GYHKUMAHHHT MaxCyc HYKTacH OVJICcHH.
Kyhuaaru

b
{f(x)dx

XOCMac HHTerpaJjiH Kapahauk. Dy uHrterpanga x =¢p(2) nelauk, Oynia
@ (2) pyHrunus [a,f) opanukia @' (z) >0 xocwsara sra Ba y Y3JyKCH3

xavpa @ () =a, ¢(B) =0b. Arap [[(9(2))-¢’(2)dz nurerpan sxuinaurys-

. x .
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b
uyg 6yaca, y xo:1a j'f(x)dx HHTErpaJ XaM SKHIJIAlYBuH GYaue,
a

[Fe)de="1(0@) ¢ (@)dz

6ynaau. R
16.9-3caarma. _r f(x)dx nnrerpaa sixunaamysuu 6yacun. By mirer-
a
fasna x = @(2) 6yau6, y IOKOpHmAarH InapriapuH OGaskapeun. Y  Xoaja
[
j f(9 (2)) ¢’ (z) dz unrerpan xaM siKBHJAAWYBuUA 6Fau0,
o

3"/‘ (x)dx = J@f (9(2)) ¢’ (2)dz
6yaaau.

Mucoa. Ymby
1

ref ot
g (L4 Vx
uirerpanaa x = ¢ (z) = 22 aamawTnpriy Gaxapamus. Paswehxy, 6y x =22 ¢yHkuua

(0, 1] opamukaa x’ = 22>0 xocuiara sra Ba Yy y3ayxkcus xampa ¢(0) =0, ¢(1)==1.
Hnterpaann xucoGiaisus:

1
' 2dz 1
l=j e =Qarctgz|0=2 =

0

~a
E!

4. Yerapanaumaran Gynkuusajap xocMac HutTerpaanapu-
HM XaM GabsaH (aHWK HHTErpaj CHHrapd) HHTErpaa HUFUHAHHHATD
JAHUMHTH cHbaTHAa XUCOGaaw MyMKHH 6Yaanu.

[(x) Gynkumps [a,b) ma OGepuaran Gyaub, b HyKTa Iy (GyHKUHSHMHT
Maxcyc Hykracd Gyacun. Dy ¢yukuust Ky#uaard iapriapHy GakapCHH:

1) [a,6) a f(x) ¢yuxknust HITETpataaHyBuH,

2) [a,b) 1a f(x) dyukuus ycysun sa v x€[a, b) yayn f(x)>0.

¥ xouaza
b—a W k

S“f[a+;(b—a)1 (16. 38)

n i
k=0

Ij)f(x)dx= lim

6yaanm.

by (16. 38) mynoccabatuanr uc6otu ymly GOOHHHT 4-§ Hia HcGOTJIAH-
ran (16.21) mynocaGatusur UcGOTH KaOHAHP.

UYerapaadauMaran GpyHKLHS XoCMac HHTerpadunuur 6o
KuiiMaru. f(x) ¢ynkuus [a,b) unreppanyga Gepunran 6yaub, c(a<<c<<b)
3ca my QYHKUMSTHHHT MaxcyYC HVKTacH OyJcHil.
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Mawvnyukn, T —+¢c—0, {—>c+0 ma, apiu N=¢—1>0, ¥4 ={¢{—
—c¢—0 za ywby

F(v,))= ff(x)dx+§f(x)dx— ff(V)dH- j [(xydx=Fy(n, ")
cfn’
OYHKUHAHMAT JIMMHTH M4aBXYA 6Vsca, 6y JHMHT uerapasiauMarai (pyHK-
LMSHUHT XOCMac MHTerpali JAeb arajap a/u:

ff(x)dx—- l1mF ) = 11m [1f(x)dx f f()dxl.
o’

'n—»O n—»o

b .
Arap Oy smmut sekau 6Yaca, (f(x)dx xocvac wmTerpas sxuuIalIyBuH
a
JeHunap 31,
b
Pasinanky, j f(x)dx xXocMac uuterpat sSkHMHJawyBux 6YyAaca, SLHH HX-

THEPUH pdsum;(a n—0, ) "0 ga Fy(n,m') Gyukuds ueKkJH JHMHTra
ara 6ynca, y xonma =" Ba >0 a4 XaM Oy QYHKUHSA UEKJH JHMHT-
ra sra— uUHTErpaj SIKMHJAIYBYH GYJaBepaid.

Bupox Fy(n,v’) l(’pyﬂxunmmur n=mn" 6ymb, n—-0 na yekau JuUMHT-
ra sra 6yamumtan |f(x)dx xocMaC HHTErpaiMiur sKMHNALIYBYH GYauury
a
Xap JOHM KeJHG yHKaBepMalid.
Mucoa, Ymby
y --_—— (a<<c<b)
XOCMac HHTErpPa/HH Kapai/uk. Pasmanxu,

dx

e—n
+ ﬂ =1In 4+ 1In . (16.39)

Fo(n,m') =

o (1) Sx——c x—c¢ c—a
a ¢+n’

Gyaany .

b—
1=n" 8 1>0 za Fo(n,0")>1In ——

¢
Ginagu.
a

Bupox uxruépu@t pasuwaa M- 0, n’ - 0 xaa (16.39) mysocaGatian KypuHagukH,
Fy(n,m’) dyskuns anuk gauMuIra ara 6Yamaiinu.

16.20-tavpud. Arap n=1' Ba n—=>0 ga Fy(n, 1) Pyukuusuusr
b

JHMHTH MaBXKYX Ba Yekau Of.ica, y xoada |[(x)dx Xocmac wmurerpan Oous
a
KuiMam MasHocuda AKUHAQUIYSYU JIEHHIHG,

lim Fy (v, )
n-0
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b
JHMHT 3ca ff(x) dx xocMac MuTerpasuMur 6ouws KuiiMamu ne6 arajaju Ba
a

v.p. (f(x)dx

f— &

KaOn Gearuaanain. Jewak,

b
v.p. [ f(x)dx =1im F,(n,n).
a n—0
b
Mlynnai xuaub, | [(x)dx xocMac Hurerpan suuaaniypun Gyaca, y Gow
a

b
KiiiMaT MaBHCCHIa XaM sikhujainysun  Gyaauu. Bupek |[[(x)dx xccmac
a

nnTerpaanuur Goul KHAMAT MabHOCHIA SIKMHAAIYBUH Gy MILMIall  YHHMHT
AKHILTAIVBUH OYSHIIM Xap oMM Kedau0 uHKaBepMaiau.

5. UerapamanMaran ¢yHKUHS XO0CMacC HIITEerpadnHu Tak-
pn6uii xucobaann f(x) ¢ynkuus [a,b) Aa Gepuaran Ba b wy Qynkums-
e Maxcyc nysrace, Oy ¢yukums |a,b) Aa yaaykcus GYom6,

I={f(dx

nnTerpaa siKnmgamyran 6yacuin. Kynm xoaqapla Gyngail mHTCrpadiid  anug
xicobaai KuiHa 6Yan6, YnH TakpuOuil xucobjalura TYFPH KeJaad.
XoeMac HHTETpAsIHMHT SIKHHJAHMIYBYUMJANMCH TabpHura acocad

b H
! fde= lim i f(x)dx

NUMAT MaBRXKYZ Ba uekaH, abHM ¥ £ >0 oauuranja xaM mynjaid 6 >0
TCNHAAJNKH, b— §<C {<C b TeHrcHsiMKHH KaHOAT/auTHPYBYM Gapua ¢ Jiapia

|{ 7w 4—.§?f(x)dx|=|jf(x)dx|<s

OGyaazy.
Harmxaja Gepuaran [ uprerpadnu TakpuOHH HojanoBun KyHnjaart

b t
[fdx=[f)de (b—d<<E<Y)
(hopMyaara KenaMus. Dy rtakpubnit GopMysnaHHHT XaTOJMTH

[j‘f(x) dr|<e

Gynanu.

Ulynnait Kuau6, XocMaC HHTErpasiny TaKpHOMH XHCOOJAL — aNuK HHTer-
pajiHi TAKpHOHIT XucoGalura KesTHpHiaid. AHHK HNTerpajJHH TakpHOHH
xicobnauiga sca, Ouara MabayM Gopmyqaanaap (TYFpH TyprOypuaksap, Tpa-
newust, Cumncon (opmyaadap, Kapaacus, l-kucMm, 9- 606, 11-§) jJan ¢o#-
JNIaHAIA M.
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7-§. Ymymuit xon

Yuwoly naparpadaa yerapasiauMarad f(x) (OYHKUMSHHUT YeKCH3 OpaIHK
Gyiivya XocMac MHTErPasd TYLIYHYACH KEJTHPWIAIH.

Coanasuk vuyH, (@, +oo) opaiukia Gepuiran f(x) GyHxuusi ury opa-
JMK1a 6MTTa @ MaXcyc Hykrtara sra OyuacuH. By ¢yHkuua ucrairau yex-
am [¢, 1] (a<<t< 1< +400) opaiukia HHTErpaallyBu, SIBHH VIUGY

(9 (16.40)

HHTCTpat MaBxKyl GVJCHH.
T ysrapyBuMHHMHT xap OHp Taiun wuiiMatiia (F<< 1< Ho00) (16.40)
uHTerpan { ra Gorauyk Gyajm:

{fo)dx=F, .

Mabaymkh, arap {—a+0 xa F_(f) dynxuustaunr
lim F_ ()

fean11-0
JIMHTH MasXVa Gyica, 6y suvur f(x) dynxkuusimgr (a,7] ‘opanuk G3iu-
ya xocMac HuTCrpasiu jed aranud, y

(9

a

Kabu Gearmsavap 3au. Jemak,
T T
[f()dx=lim F () = lim [ F(x)dx (16.41)
a t-3a-40 {—al-0;

Kapanaérran f(x) ¢pynkuusuunr (e, 7] (@<t < +o0) opasuk GYiuua
T

XocMac HHTErpadiH ji(x)dx MaBxyd OVacun. Pasiuanku, 6y nyterpan T ra
a

Gor.mK Gynamu:
T
{F)de= ().

Arap T—> 00 Aa ¢ (T) QYHKUMSHHIT JIHMHTH
lim @ (7)

T->F00

MaBXyj Gysca, 6y sumut f(x) ¢ynkuuanuur (g, --oo) opamix OGyinua
xocMac Hiterpasii Je6 ataaub, y

o0
[ F(x)dx
Kabu Gearuaanazu. [emak,
+00 T
J" f(x)dx = lim @ (1) = lim {F(x)dx. (16.42)
a T—>+to00 T—-tooy
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10xkopunaru (16, 41) Ba (16. 42) myHocabatJaapra K\"-'pa
+o0 T
{ f(x)dx= lim ff(x) dx= lim lim (f(x) (16.43)
‘a T—>-too a

T-»—+o00 I—3a-1-0

OV aanH.
Arap (16.43) aumur Masxyx Gywmb, y yekmau Gyuca, [ J(x)dx xccmac

uiTerpan AKHILIAIYRuld AeftnnuG, f(x) aca (a, - oo) opa.rmma HHTErpan-
Jnanypyu Ae6 artajsaid.

v

-}-00
Arap (16.43) suvur MaBxyx O§mb, y yexcds Gyuca, | f(x)dx xoc-
a

MaC HHTerpa’l ysoKJaulysud Ae® aTadaju.
16. 10-3caarma. Arap (16. 43) .rmvrm‘ MaBxya OyaMaca, 6y Xo.71a

aptau papuiiaa f(x) pynxkuusmynr j f(x)dx xocMac uHTErpasH Y30KJa-
a
wyBuy ;1e6 Kabys KHAHHAAY.

Yuyman, foropriaruaek, f(x) dynxuus (@, 4 oo)~{c,, ¢y . . ., ¢} (@<
<, <A4oo0,i=12 ..., n) tynaamza Oepuiray, ¢,,c,, . .., ¢, 3ca my
GYUKIASIIHET MaXCyC HYKTajgapH OVarad xomjaa Xam f(x) ¢ynkumsnmnr
(@, +— oo) opasnuk GyiiMuya XocMac HHTEFPajiHHH TappH(Aall Ba YHIL Vpra-
ML MYMKHIL.

bBus ymuby 6o6nuar 1— 8- naparpagyiapuia (GYHKUMSHAHT YEKCH3 OPATHK
O¥finua XocMac MNTerpadMIMIE XaMja verapasiaHMarad  (DYHKIWSHHIIL XOC-
Mac MUTETPaJMHHHT  SIKHHJAIIYBUMAMTH  LHAPTH, SIKHIIALWYBYH HHTCrpad-
JIapHHIT XOCCaJapH, Y.1apHH xucobaan Guaall Wyryslanran 3auK. XYM
mynra Yxwam Macasasapi 9-§ aa Kesrupuarall Wuterpasiiapra rucbaran
aittHG, yJapHH PraiMil MyMKHH.

Mucoaaap. 1. Ymsy

-f-o0 |
{28 le—%dx (16.44)
0

XOCMaC HHTErPANK Kapailauk. a<< | xufiMaraapia, x=0 nyxrTa wuHTCIpal OCTHIATH
(bYHKUHAHYHT MAXCYC HyKTach Gyaanu (uynku, t—- --0 Ja uuTerpal oCTHIArH QyHKIHS
yexcnsra unrhaany). deMaxk, Gy xoana (16. 44) wnrerpal xaM UeKcHs opaiuyg Glinua
OJIHITAl XOCMAC HHTErpajd, XaM uerapatanMaran GyHKUMSHMHT XOCMAC HHTCIPATH SKall.
Dy uHTerpamin WKKH KHCMIa:

-}‘co +oo
5 x1le=Xdx = j x0=—le=x* dx -1- § 1 e—*dx

axpaTuG, yIapIHUr Xap GHpHIH A0XHAA- AIOXHMAA STKHIVIAUYBUHIHKKA TeKLIHPAMH3.
Buptinun

1
fremte—rdx
0

HHTErpaifa, MHTErpan OCTHAard (pYHKuHs yuyR
1

. Uom] =X o o
e x—° <SHTe <x1"a

O<xgl)
TENTCHIAHKAAD pUIIM Gynand.
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Ywmey
1

=2

o

unterpat | —a<C 1, abun @ >0 a2 skuusamysun, | —a > 1, swin a << 0 A2 ysck-
Jauysun (xapaicnn, 5-§).
5-§ na xearupuaran TakKocham xagmaarn 16. 8- Teopemara kipa

1
fx¢—le=%dx
]

uuterpas a > 0 3a sxunasmysuy, 8 << O A2 303 y30RJQMIYBUH,
00

Auau | x~1e~¥ dx unrerpasuy AKUNAAMIYBUNINKKA TEKIIUPAMHS,
1
Paswanks,

x8=1eg—* x0+1
lim —————— = lim =0
X—s-+00 1,’x2 x—-too e*

~+o0
* ]
Y6y S "3 dx unTerpa’ SKUHAAWYBUY GYaramwmrugal, 2- § na kearupuavan 16.3-

400

HaTHXKara Kypa x¢—1e=¥dx pnrerpan xam skunnamysupanp. lynpalt xnau6,
< < y (

1
KR

00
x2—1e¢—* dx unTerpa’t g WMHT MxTuépuil yuiiMaTaa skunaamysyd. Hatwkaza Ge-
i

‘oo
panran { x?—!e—* dx unterpainunr a >0 2 SKHWIANYBYH GYSHILMHH TONAMH3.
9

2. Ywby

1
(‘)\. 01 (1 — x)b—1 dx (16.45)

muTerpadny Kapafauk. Muterpaa ocriiard ¢ynkuus yuyu

1) a<c 1, 6 > | 6yaranza x = 0 Maxcyc nyxra,

2) a> 1, b<<1 6Yaransa x = | maxcyc nyxra,

3) a<cl, b<<l G¥aranga x =0 Ba x = | HyKTajJap Maxcyc HyKTanapy Gyaamu,
GunobSapust (16. 45) uuTerpan werapasauvarai QGYNKUMSHEAT XOCMAC MUTETPAIHAHD.

Bepuaran unTerpaiiin  SIKHHJAAUIYBUHIMKKE TEKIWIMPHIL YYYH YHH Kyiinparnua &su6
o1aMu3:

Sy lQ[v-n

1 1
g (1 —x)P Y de = | x@L (1 — )P dx ) x0T (1 —x)b
1

2

By TeHMIMKRMHP YHI TOMORMIarH xap OHp HH1erpaija, MHTerpaa ocTHAarH GyHKIHAHKKT
Kinu Guaan GMTITA MAxcyc myxTacd G¥aaad.
Pasmanky,

lim(l-—x)’=1=1, limx9—1=1.
x--0 x-+1
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Y xonza

x8—1(] — x)bt—1 x4—1 (| — x)b—1
lim =97 _ 1, tim o= _,
x>0 x0—1 x-1 (1 —x)b—1
GyanG, xocmac HHTeTpajiapia Takkooaamn xakuaarn 16. 9- teopemara Kipa
I 1

5 P)
f 21— x)6—1dx Guaan [ x0—ldx
xamaa g

! 1
{2471 (1 — b1 dx Gunan [ (1 — x)P—1dx
i ;

— —

2 2

unterpaniap GHp BaKTR2 CKH SKMINIAAAH, CKH Y30KJIAMUAIH.
Mawnymku, a >0 6yarauga

112
5 X1 dyx
0

HUTErpat sKHHIamysyy, b >0 6yarania

1
{ (1 —x)b—14dx
172

unterpan axuntaysuu. Jemak, a > 0 Gyaranna

172
{x8—1(1—x)P—1dx
H

HiTerpan mgu‘lmamynqn G¥naau, b >0 Gyaranaa

1
§ x3=1(1 — x)=1 dx
172

MHTCTPA AKHIVIAWYBIH GYAamK.
Hlynzaft kuaun6, Kapanaérra

1
{201 (1 — x)b—1dx

uuterpar ¢ >0 pa b > 0 Gyarauna, anuu
M={(a,b)ER2:a€ (0, 4 =), bE(0, x)}
TymAaMAa AKMiIanyBun GYnanu.

17-BODb
NAPAMETPI'A BOFJIMK UHTEIPAJUIAP

Maskyp kypcuaur 12- Ba 13- 6oGnapria Kym YarapyBuund (yHKUHS-
Jap Ba yJapHUHT Ju(depeHimas xpcobu Garabcua ypranuiagd. Juid OvH-
Al GYHXUMSAIAPHHHT HHTerpat XucoO4 GusaaH iuyry.aianaMus. lymu aif-
THII KePaKKH, KYN Y3rapyBud/d (pYHKUHsIApra HHCOATaH HHTErpad TYLIYH -
yacH TypJuua GVJaiH.

Ywby 6obaa Kynm yarapyBuusu (QYUKUMSHUHT Od4TTa Y3rapypuHcH
Gyfiuya MHTErpaTH OHJIaH TaHHIIAMH3 Ba YHH YprasaMus.
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Jxy, %o ..., x,) dynkuus 6upop M (M < R™) tynaavna Gepuaran
6yJucun. By ¢yukumsimur 6utra x,(k=1, 2, ..., m) ysrapyBukchuian
6oliKa Sapya YyarapyBuM:IADHHH )73rapmac Ae6 xucodaacak, y xo/ia Fxss
Xy ooy X,) byukuus 6urTa X, y3rapysuura OOFJHK Oyarai (yHKuusra
allnanap. YHuur my ysrapyean Gyiinua umrerpasu (arap y MaBKya Gva-
Ca), PABIIAHKH Xj, X . . o X4 v X, 4+ -+ o Xm J1apra GOFJMK 6y.1a0.
Bynaait nurerpassiap napamerpra GOFJHK MHTErpasiap TYWYHUacHra OJHO
Kejiaau,

Congamik y1yH HKKH VY3rapyBumim f(x, y) (byHKuMsiuar Gurra yara-
pyBun GVHHYa HHTErpajuHH Ypranamus.

f(x, ¥) Oynkuus R? (asozaru Gupop

M={(x, ) €ER* a<x<b, yeEC R}

Tynaamaa Gepuaran Gyacud. y yarapysumunur E (E < R) tynaavaan oaun-
raH xap OMp TafiMisianran KuiMatiaa f(x, y) ¢VHKUHSI X y3rapyBYHCH G¥-
Huua (q, b] OpaanK A mnerpa.,mcmyaqu SIBIH

jl (x, y)ydx

HuTerpasl Maexya 6yscun. Pasmanku, Gy uuterpan y yarapysumnnur E
TYnJjaMian oJHHraH KuivaTtura GorsauK Oyaaau:

®@) =[1(x, Pdx. az.y

Ouarga (17.1) uurerpan napamempea OOrFaux urnmeepas 2e6 artanapi,
Y Ysrapysuu 3ca napamemp HEHHIAIH.

ITapametpra 6orFauk murerpaisapia, f{x, y) GyHKIHAHHEIT GYHKIIOHAN
XOCCAJIAPHTd (JIMMUTH, YSJAYKCH3JUTH, ibppepenuHainanyBulJIHIH, UHTET-
PasLIaHyBUHJIHTH Ba x0ka3o) kypa (D (y) (pynxuummur Teruulsi¥ (pYNxIHo-
HaJl X0CCaJlapH yprauusaan. Bynaai xoccanapny ypramuuza f(x, y) dyHk-
HUMSHMHT Y V3rapyBuMCH GYHHYa JIHMHTH Ba YIFa HHTHIHINA XapaKTepH
MYyXUM pOJb YHHARAH.

- § Jlnmur dynxkuus. Tewuc skuHaaumw. JIMMUT QyHKUMSHHHD
y3.nykcu3.nuru

f(x, ¥) dynums M ={(x, y) € R*: < b, yc EcC R} T1ynnamja
6epm1ran, Yy, 3ca E(EC R) T)nnammur JH/IMHT HYKTACH 6yncuu
X {3rapyBuUMHHHT |a, b] opaaMkiaH oJuHrai xap O4p TafMH KHAMaTH-
Ja f(x, y) pakar y nmaarruna Qynkuuackra ailianaid. Arap y —-y, da 6y
GOYHKUMSHHHE JHMMTH MaBxkyd OV.aca, pabmankH, Y JHMHT X ¥3rapyBuu-
HUHT [q, O] OpajukjAaH osauHraH KuiMatura GOFJMK Gyaann:
ylir;]f * Y =0 y)=0x).
ol
17.1- tabpud. Arap & >0 omudrania xaM,  x€[a, b] yuyn
wyngait 8 =06(e, x)>0 Tonmacaky, |y— y,|<O TenrcusamkiM Ka-
HOATJAHTHPYBuUH v yE€ £ yuyy

1(x, 9) —e@)|<e
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6yaca, y xoa3a @(x) dyukuust f(x, y) OVHKUHAHHAT ¥ -~ Y, AaTd AUMUMT
Gynxyuace neldunajn. )

f(x. y) dyxuns M= {(x, Y) ER* x€la, bl. y€E} 1ynaavaa Gepua-
rad 6Viu0, co 3ca E TYMNaMBHHT JHMHT HYKTacH Oyacui.

17.2- tappud. Arap e >0 ommuranja xaM N x€[a, b] yuyw
wyngait A =A(e, x) >0 Tonuacaks, |y| > A TeNrcusiHKHH KaHOATJaHTH-
pveun M y€E yuyn

oo p—emi<e
6yaca, y xoaza @ (x) dyekuns f(x, ) GYHKUHSHHHT §—>CO JATH aumum
pyrryuacy ReBuIaIH.

Mucoaaap. 1. Ymby

F(x, y)==xy
dynkunsnn M= {(x, ) ER%: 0<<xr L, 0y < 1} rynaampa kapaiauk. ffo =1

GyJCHH.
Arap ¥ £>>0 x¥pa, & =¢ Je6 oanuca, yHuga |y—yo)=|y—1}|< b 7Tenrcus-

AMKPA KasoaTAanTupyBud ¥ y € {0, 1] Ba v x €0, !] yuyn
e p—eom=lwy—xl=Ixl-ly—lIKlW—l<e
Gyazan, Hemak, y— 1 ma f(x, y) = xy dynxuuanunr anmuT Gyukunsicu
¢ (x)=Ilmf(x, y) =limxy=1x
y—i y—1

[

GVaaan.
2. Kyiingarn
F(x, y)=x¥
dynuknpann M= {(x, Y) ER%: 0<<x<< 1, Oy 1) Tinamna xapailink. yo =10
Gyacuy,
Arap x = 0 Gjaca, y xoana ¥ y€ [0, 1] yuyn
[0,y =0
Gyaans.

Arap x ¥V3rapyeus Tadmganras sa x £ 0 Gjaca, y xomaa y —+ 0 na
Hx, gy=xY > x0=1
GyJann.

Xagukaray xaM, % & >0 conra k¥pa 8 =1Ilogy{(l —¢) (x> 0) nc6 onunazuram
6ynca, yuaa | g —ysl =|y—0|=|[y|<<§ Teurcusnuxnn Gaxapaguran % y €10, 1}
YuyH

i —e@|={¥—1l=1—-<])—
€ynann.

Jevak, y - 0 pa Gepuaran [ (x, y) = x¥ QYUKUHANMKT JuMHT QYUKUHACH

__{ 1, arap x € (0, 1] 63aca,
¢ (x) = { 0, arap x=0 G¥y.ca

1
x’ogx( E)=l—(1——e)~——-t~:

ra teur Cysanm.

IOKopHEa KeITHPHIraH MHCOJNAPHHHT OGUPHINMCHIA, JAHMHT (QYHKUHS
Taspuduiard 8 =e¢ O6yaud, y daxar & raruna OOFIMK, HKKHHYHCHAA 3C4
b=1log (I —¢) 6Yumb, y Gepuiaran & >0 Ouaan Gupra Kapanaérram x
HYKTara xaM OOFJMK 3SKAHHHH KYpaMua.

Jlumut Qynxuns tappupyaarn § >0 uuEr KapasaérraH X HyKTanapra
Gorauk OVamah, ¢daxkar € >0 rarusa GOFaHK KHAMG Taraab OJMHHLUM
MYMKHI OVaran xos MyXHMAHp.
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17.3- Travpud. M rtynaampa Oepuarad f(x, y) QVOKUWHABHHT Y —- Y,
Jard JuMarT QyRKmacH ¢(x) 6yacud. /e >0 osmmrasna xaM luyHzait
8=0(e) >0 Tommicaku, |y—y,|<<O TEHICHSAUKIM KAHOATMAHTHDPYBYM
VYEE Ba N x€la, b] yuyn

[ x, ) — o)) <e
6¥aca, f(x, y) dyukuwust 3 aumur yuxuuscH ¢ (x) ra [a, b] na mexuc
AKUHsQUIAOL NEHUNANN,

Axc xonga sKMIJIAWEIL HOmeKkuc aeitudaaju. HOTeKHC SKHIJAIHIIHAHT
KaTbuH TaspHpHIM KeJATHPAHIHK.

17.4- Tappudp. M tynaampa Gepuiran f(x, y) (QYHKUHAHHHT Yy —-y,
Jary quMar QyukuuacH @(x) 6yvicud. v 8 >0 oauHrania xaM Iwysjiai

gy >0, xo€la, 0] Ba [y,— yo| < 8 TeHrcUsAMKHM KAHOATIAUTHDPYBUM Y, € E
TOIHJICAKH, YILGY

[ (xe ) — @ (x0) | >80

TENrcU3MK ypuHaH Gyaca, y xXoiza f(x, y) dynkuus @(x) ra nomekuc
AKURAQUIA0U NEANIATH.

Mucoanap. 1. Y6y
f(x, y) =xsiny

n
oyukunann M= {{x, ) ER% 0<x <], 0Ky} 1¥maamaa Kapalmitk. gy = -3—

n .
6y acud. PaBinaukd, y—- o = —3—- G6yaranda f(x, y) = x - siny QYHKUMAHHHT JUMHTH

v

2

3 x ra reur 6yaanu. Hemak, ¢ (x) = 23 x.

3 & >0 connd onaitiuk, Arap 8 = & flecak, y xojAa

n
y— 3 I << 8 TCHICH3JHK-

HH KaWoaTdauTspran ¢ gy yuyn Ba \* x € [0, 1] yuyn

=l

1f(%29) —¢ (x)| = | xsin y—vf x

siny_1_/2i|=|x|

i
siny ——sm—3— <

<|i-2|<
<li-2|<e

n
TeHrcusank Gaxapunayu. 17.3- tawpudra xypa, y-— ry Ha Gepuaran f (x, y)=x-siny

dyukuusa ¥3 aumur dynkuuscn @ (x) = V23 X ra TeKHC siHHIAIIalH.

3. IOxopuaa Kearupuaran
f(x 9) = xY
$ysrung y— 0 na ¥3 auMuT Qynkuuscu

{1, arap x €(0, 1] Gyaca,
¢ (%) —{ 0, arap x=0 Gyaca

ra HOTCKHC SKHHJAAILAAH.

1
Xakuxatau xam, ¥ 6 >0 comnn onalank. Arap g, = T hn cuparuna 0 < y, <
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TeHICHSIHKAADHN KAHOATIaHTHDYBUH MXTMSDHH f WM Ba xp =2 "¥1  ne6 oacak, y
X044
1 1 1

N — =t =) — — == — = —,
L Xy 94} — @ (x0) ] X0 o 2 > g 1

By sca, 17.4- taupudra xypa, y—0 3a f(x, y) =¥ dyukuus §3 aumur ynxuns-
cH @ (x) ra HOTeKHC SKMILTALTHILHIH OHAZHpaRM.

Sum f(x, y) QyBRUMSHHHT AnMuT QYHKIWsra ara OyJMUIIM Ba YHra
TEKHC SAKMHJAWMIIY XaKHJIArH TCOPEMaHH KeJTHPAaMH3.

fx, y) bynkuus M —={(x, y) ER%: a<< x< b, y€ £} tyuaamia Gepu.a
ran 6yqm6, y, 3ca L (£ < R) tV¥naamhuur JHMHMT nykracd Oy.JchH.

17.1- Teopema. f(x, y) pynkyus y—y, Oa aumum QPyuxyua ¢(x)
2a sea Gyjarumu 6a yHea mekuc sxunaiauuu yayn Nfe > 0 oaunzanda
xam, x(x€la, bl) ea O6craux Giamazan wyndat 6= 05(e) >0 monuaud,
[g— Yo | <O, |y’ —yo| <8 menacusrukrapnu xanoamaanmupyeun 'Yy,
Y €E xamda & x€la, b] yuyn

(Fx, y)— 1 y)<e (17.2)

menecusaukrune Gascapuauun 3apyp 6a emapau.
HcGor. 3apypanrnu. [f(x, y) dyskuua y-—y, 12 ¢(x) Javur
¢yuknusira sra 6yau6, yura [a@, b] jpa tekuc akuuaauichd. Tanpupra xy-

13
pa, * €>>0 oauuranga xaM, 5 Ta kypa wyniai 8=0() >0 Tonuia-
AuKH, |y—y,|< 8 Tenrcusnukuum KawoaraanTHpysud ¥ y€E Xxavmja

v x€la, b] yuyn | f(x, )—¢ (x)]<’;‘ 6yaagu. Kymaaan |y —y,\ <
< b=|f(x, y')—-q>(x)|<% Gyaaan. Harmkana
[ —Flx <6 —o@ |+ o) —ok)|<e

67an6, (17.2) waptHunr GarkapUAHILHHH TOMaMH3.

Erapauauru. Teopemanarn (17.2) mapr Oaxapuacud. Y xomaia x-
Varapysumnuur [@, b] opajMkia osutrad xap Oup Taiimn Kuivaruia f(x, y)
GYHKUMS y y3rapysunimgrruHa Qyokmuscy 6¥amb, v € >0 oamerapia
xaM, wvurah 8=06(e) >0 Tommaamuku, |y —y,|<<8, |y —y,|< b
TEHICH3/IMK/IapIH KaHOaT/JaHTHPYBUH Y Y, Y €L yuyn

[ y) —Fx yN<e (17.2)

Gyaaad. PyHKUMST JUMHTHHAND MaBxyIaurd Xakuaard Komu Tteopevacu-
ra acocaH (kapajcun, 1- kHucM, 4- 606, 6- §) y— Y, da [(x, ¥) byuxkuus
auMuTra 3ra Gygagu. Paswankn, 6y ammur Taiiviagran x (x €[a, b)) ra
6orsmk. Jlemax,

limm [ (x, y) = @(x).

Yo
Wy 6unau y—y, 2a f(x, y) Gynkuua @ (x) JmvuT dynKuusara sra 6y~
JMIIH KYPCATHILIH.
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Suau Ty Yarapysuniu |y— ol << 8 TEHICH3MHKHU "KANOATNAHTMPAAUTaiL
KuiivaTupa Tainuaao, (17.2) Ttewrcusimkiaa y' -y, ja JMMuTra YTCaK, Y
X0J11a

[f(x, D—o@|<e

xocua Gyaanu. By sca y—y, na f(x, y) dyuxuusauuar @ (x) auMur Gyik-
uusra (@, bl Aa TeKuC sIKHHAAMMUIMIE Ouagupasd. Teopema ucGor Gysmu.

DUMH JHMAT QYUKUHSIGMHT Y3JIYKCH3JIHMH XaKHIArd TeopeMalid KeJTH-
paitauk. By Teopemanman kedarycuaa Gus (poiinananamus.

17.2- Teopema. Aeap [(x, y) dyrryus y Yseapyouunune E myn-
AaMOQH OAUH2OH Xap 6up Kuldmamuda, X {§320apysuunune (pYHKYUICU ClL-
$amuda, [a, b] oparuxda yarykcus Gfaca 6a Y-y, da f(x, y) Pynk-
yust ¢(x) aumum ynkyusea (a, b da mexuc sxunsquica, y x020a @ (x)
yuryua [a, b] da ysrykcua 6gradu.

HUcboT. y, ra nuruaaguran {y,} KeTMa- KeTauknu odaiimk (y, €E,
n=1,2, ...). Maprra k¥pa xap Oup y,(n =1, 2, ...) aa {(x, y,)
byuknust x yarapysuunuur [, b] opaaHMKIarH y3.AyKcus pyuxipsicd Gy.aa-
mu. Jdemax, {f(x, y,)} ¢yuxuuonas xerMa- KeTiMKUMLIr Xap Oup Xauu
[a, b] opasukia y3iyKcHs.

TeopemanMlir MKKnIMK waptara kypa % e >0 oauHranga xas, Urye-
nait 8 = 8(e) > 0 rommwsaaukn, V x€[a, b} yuyn

1y — ] <&=[[(v, Y)—e(x)|<e (YEE) (17.3)
6V.aa1u.

Y. =Y, Tan 1okopuaa oaunran 6= 08(e)>0 ra k¥pa wyndah ny,€N
TOMHAAMHKH, ¥ 1 >y YUyH |y, —Y,| < 8 Gyaaau. ¥ xoita, (17.3) ra
acoca, V/ & > 0 oauurania xav wymiait ny€N ToNMAAIMKYE, V1 D>,
Ba ¥ x€|a, b] yuyn

l/(x» yn)_-q?(x)l< 8
6yaam. By sca {f (x. y,)} byukumonan xerma- keraux ¢(x) ra (e, 0] aa
TEKHC SKHHJANIYRUWIMriing  Ouaxupagn. 14- 606, 3- § aa  kesiarupusiaran

14.6- TeopevMara acocanr @(x) ¢ynxuds [@, b] opaaukaa y3IyKCH3AHD.
Teopema ucGor Gy.1au.

2- §. TMapaverpra OorarK MHTErpamiap

fx, y) dpynkuus
M ={(x, )) ER* x€la, b], yEE <= R}
Tyni1amMaa Gepuarad OYaM6, y VyarapyBuumumur E Tymiavjal oJMHIaH Xap
Oup Talinm guiMatHaa [(X, Y)— X V3rapyBuMHMHT QYHKUMSICH CHpATHIA
[a, b] opanukza Myterpaiaanysyu OVacun. SIvHH Y HY V3rapmac jge6 xu-
cobsanrania

? f(x, y)dx
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HHTETpa/ MaBKyA GyacuH. Pasiuiadkd, 6y MnrTerpaJuuHI KHEMATH OJMHraH
y ra (mapamerpra) GOFJHK Gynaau:

® () = [ (x, v)dx. (17.1)

a
Mucoa. Yuey f(x, y) = sinxy dysruusanunr x yarapypuucu Oyiuva [a, b] narn
uulerpaju (Oy épaa y == 0)

cos ay — cos by

b b 1%
§Fx yydx= [ sin xydx=— ( sinxyd(xy) =
a a Y a Y

6ysm6, E = R\ {0} 1¥naamua Gepuaran
1
D(y) = ; (cos ay — cos by)

dyHkuHAAaN HOOPATAHD.

Yw6y naparpadpaa napaverpra Gorauk (17.1) murerpaauuur (D (y) —
(DYHKUHSTHUAT) (QYHKIMOHAN XOcCaJapHHM YPraHaMus,

. Hurerpaa 6earucu octujaa JauMHTra yruum. [(x, y
¢y M ={(x, Y) €R%: x€la, bl, YyEE R} Tynrampa Oepu.iras
6yiub, Yy, HyKta £ Tynmamuuir JaMur nykracd Gacud.

13.3- Teopema. [(x, y) ¢pynkyua y uune E minaamdan osunean
xap 6up matun xuiimamuda x HuHe gynkyuacu cugpamuda [a, bl opa-
auxla yaayscus 6facun. Acap [(x, y) Qyuryus y—y, 0a ¢(x) aumum
hynryusea sz 6irca 6a ynaa mekuc Axuxiauica, y xoada

b b
lim { f (x, y)dx = J'(p(x)dx (17.4)
Y-*Yo g a
6yradu.

Hco6or. llaprra kypa f(x, y) dyskuus y—y, Aa ¢(x) JMMAT HYHK-
UMsra 3ra Ba yHra Tekuc sixuniamanu. Hemak, % &> 0 oJHHrania xa,
wyHgain §==0(¢) >0 romunaauky, |y —y,| <8 mu KaHOaTAANTHPYBUYH
YV Yy€EE Ba F x€la, b] yuyn

e

lf(x' y)""(P(x)|<b_a

6yaanH.
Hkkuuud ToMoHAaH, 17.2- Teopemara acocad, ¢ (x) [pysxuus [a, b}
b
opasMkia yanykcus 6yaaiu. evak, 6y ¢ynkuusiinr lanrerpaa j ¢ (x)dx
MaBXYy L. a
Haruxana
b b

b b
(1o par—[ead < [ 176 9—omide< ;2

a

h—aldx=c¢
a

6yaub, yHpan
& b
limj'f(x, Ydx= [ (x)dx
Y->Yo g a

skaiuMrd kemub unkaty., Teopema meGor GyamM.
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(17.4) MynccaGatau xgyﬁn laruya

lim ff(x, Yy dx =?’[limf(x, Y)ldx

Y-2Yop a Y2Ye

XaM Camiz Mymkui. By sca uurterpait Celrucu CCTHAA JMMHTra YTHIl
MYMKHHJIMIHHA KYPCaTaju.

Mucon Bus M={(x, Yy €R%: x€]0, 1], y€ (O, 1]} T¥nramna Gepuaran
f(x, y)=x siny

dynkunsimar ¥ =0 g2 @ (x) =0 JuMHT QYHKUHAra TeKMC SKHILIAWMLIMNE K§prau
sanK: limx siny=0.
y—0
Bepuaran dyukuus y YarapysusHuur xap GHp Taliud xufAMATHAG X VSrapyRUMHUHT
[0 1] opasugaary ysaykcus ¢yHkuusicn skawtury  paswaun. Jlemak, 17.3- teopemara

K) pa

[y

1
“mff(x y) dx = lim | xsinyde = { [ hmxsmy]dx_o
y—=0g y-0y 0 y—0

G¥1a au.
2. Udurterpaauuur napaMerp 6¥fuua y3aAyKCH3JIHUTH.
17.4- Teopema. Aeap [(x, y) dynxyus
M={(x, Y)ER* x€la, bl, y€lc, dl}
minramda yaayxcus 6ifaca, y xoada

O @)= (F(r, 9)dx

pynryus [c, d] oparurxda yaaykcus 6iradu.

Hc6or. WUxruépuit y,€[c, d| nykrauu oaaifttuxk., Ulaprra kypa f(xy]
dynkuns M Tynnavaa (tyrpu TYprdypuakza) ysiaykcus, Kanrop Teopema-
cura kypa Oy ¢ynkuust M TYnaaMaa TekuC Y3iAyked3 GYaazu. Ynaa
v ¢ >0 oguuranga xaMm, myHiain 6 = 8 (g) > 0 Tonuaauky,

P((x, 1) (5 Yo)) =9 — 1ol <8
TEHTCH3.IMKHH KaHOoaTanTHPYBUH ¥ (x, ¥) EM, ¥ (x, Yo) EM yuyn

[Fle o) —Fx )| <e

6yaam. By sca f(x, y) dynkuusnunr y—y, Aa f (x, yo) JAMAT DYHKUHS-
ra TekHC mgmmamummm 6mmupa;m Y xoa3a 17.3- Teopemara acocarl

lim®() = 1m (0 g)ds = [imf (s Olds = [ 09 dr = O

a Y=Y
(v yOE[C’ dl)
6Vaamm. Hevak, @ (y) ¢yiukuus y, nvkraja yaiykens. Teopeva wuc6or
6vaau.
S
X2 —-y? -1
Pyskuns M = {(x. y) ER*: x €[0,1], y €[0,1]} T§maavaa xapanaéTram Gysckd. Pas-

Mucoa. Ywby f(x, y)=
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wank#, f(x,y) dynkuus M na yaaykcusanp. IOxopumarn Teopemara xypa O (y) dynx-
must xam |0,1] na ysaykcus 6¥magu. Bepuaran uurerpaIHH XxucoSJal ToNAaMH3:

1 1

d 1
o) = | ST = (9| =1
0

R 2+y?
Ryl 2
0

T

3. Hurerpaaunn napaverp O6Viimya Aunddepenuunaanaul.
Oupu napamerpra GOFAMK MHTErpajHH napaveTp O6Viuua mudxpepenunasiiai-
HH KapaiMms.

17.5-teopema. f(x, y) Pyngyus

M ={(x.y)ER?%: x€la,b}, yEic,dl}

mgnaanda Gepunrean 6a Y Yseapysuunune [c,d] oparuxdan oarureamn xap
6up madun xuimamuda x yseapyeiurune pynkyuacu cugpamuda [a, b)
opaauxda ysayxcus 6gacun. Aeap f(x,y) pynxyus M minaanda f o (6 0)
xycycud xocunraza s2a 64aub, y ysayxcuz 6ygaca, y xorda O (y) pyuk-
yua xam [c,d] opasuda O’ (y) xocuraza sza ea yuiby

' ()= fff; (x;y)dx (17.5)

mynocabam gpuraudup.
Ncoor. Haprra xypa f(x.y) dyukuna x ysrapysuucn [6Vinua [a, b}
opasMKia V3avkcus. BuHoGapuH

b
O(y)= ((x, y) dx
a
HHTerpasg MaBxya.
Auau M Yo €lc,d] nyxrann onmd, ymra wysaait Ay(Ay=0) oprupMa
GepailiiikkH, Yo --Ay€lc,d] 6Yacun. D(y) byukumsnuar y, NyKTajard
OPTTHPMACHIM TONHG, YUIGY

(9o AN—D(4) _ ff(x, bo AW —F(x 49 4

Ay Ay

a
TEHTJTHKHH XocHa Kuiamus. Jlarpamx rteopemacu (1-xucMm, 6-600, 6-§) ra
Kypa (yuu Kyanafi ONMINMMH3 TeOpeMa 1uapTiapd OHJaH TabMHIJIAHTAH)

f(x,yo-l—Ay)—'/(X.yo)___ls' (x y0+0Ay)
y\w

Ay
6yaam, Oynza 0<<0<I,
Harmxkaza
L] , b,
®(y0+A§L—®(y«\) =j‘fy (x’ yo+0'Ay)dx=§fy(x, yo)dx ‘l—
a a

+ § [Fo 5 5o +0-A5) — Fy (x, ) e

T
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6y.aub, yujaH aca
b
O Ay)— D Y
| (40 + A!/L (o) S]cy ()C, yo) dxl <

b, .
< | fo(eyo+0-89) —fy(x, yp)|dx <

a

b ’
<oy, Apdr=0a(y, by)-(b—a) (17.6)
a
Oyammuny tonaMus, OyHia w(f;, Ay)—-f; (x,y) pyHRUMSHHHT Y31YKCH3-
JIHK MOJY.IH.

Moaomuky, fy (x, y) yskuaa M TYnaawia yaaykeus sgad, yiuda Kau-
TOp Teopemacura Kypa Oy (YHKUHS L1y TYMiIaMla TEKHC Y3.1yKCH3 OYaau.
Y xonpa Maskyp kvpenunr 12-600, 4-§ uila KeJTHpdiran TeopeMara aco-
€aH

lim o(f, Ay)=0
Ay—0

Oyiaau.
(17.6) mynocabaraat
b
[lsiyleo D (yo-+ Az)y— D (yo) _ j' f; (x, Yo dx

a

Gyaumm keaub ungaau. demaxk,
b,
D (yp) = | [y (x: yo) dx.
a

Kapasaérran y, nykra [c, d] opanugnmir uXTHCPHA HYKTacH GyAraH HTHHH
9BTHBOPra 0JCdK, Yiila KefuHTH TelINIHK TeOPeMalMHT HCOOTJAHTalIHIHHN

Kypcatauy.
(17.5) mynocabaruy KyHujardda xaM @34l MyMKHIL:

d i t d
— {J.pdx={-—F(x vy dx.
2y | 1eode= {7010 9
a a
DBy sca judpdepenimanial aMatuud MHTerpad Oedrucd OCTHra yTKasuil

MYMKHHJANTHHY KYPCaTaTH.
HcGor stuarau 6y 17.5-teopema JleliGuuu Kxougacu Jeb araiaiu,

Mucoa. Ywoy
f (%, y) =In (y*sin? x)

‘'t 3nm
dy:uxuua M= {(x,y)ER%: x¢€ l:‘, “4—], 0 < o <Y < Yy << ) TYRIAMAA YIAYKCH3

. 2
xamaa f, (x,9) =-? XOCHJAra 5ra B2 Yy XaM yaiaykeus. Ynjgam oauuran @ (y) =
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34
= | In(y?-sin?x)dx wunterpannu xapafinuk. 17.5-Tcopemara kipa @ (y) dyukuus
7/
xocuaara sra 6yaub,
3“./4 , 2 =a T
@ (y)= | (In(y%sin?x)), dr=—+—=—
a4 y 2 y
Oyaann .

4, Aurerpaany napaMetrp OViimua Huterpaamsauw. [(x, 4)
dyuxust M = {(x, ) € R*: x€[a,b], y€lc,dl} tinaamua GepuaraH Ba wmy
TymiiaMi1a y3aykcus 6ygacui. Y xoapa 17.4-rteopeMara kypa

V@) = | 9)dx a7.1)

dyuruns [c,d] opanukia y3iykcus Oymaiu. DBunoGapun, Gy (GYUKIHSTHAND
ic,d] opanuk GYHHuA HHTErpaty MaBXKVE.

Hemak, f(x,y) dyukumst M ryminamua ysaykcus 6Vaca, y Xoqjga napa-
MeTpra GCFjMK MHTerpajuu mapaverp O¥iimua [c,d] opanukjia MuTerpasiatu
MYMKHUI

a db
(®@)dy={| [ f(x.5)dx] dy.

Dy TCHIVIMKHMHT YHTr ToMounza f(x,y) ByHKUMSAUM aBBaia x VYsrapysun Oy-
fiua [a, b] opaiukaa unTerpaasat (Gysia y Hu y3rapmac xucob.ab), cyur
HATHKaHHU (¢, d] opaiuKIa MuTerpasiiiaHa/i.

Babsan [(x,y) dyuxuust M tynaamaa ysaykeus 6yaran xoaa 6y (HyHK-
UMSIIM aBBaJ Y yarapyBuscy OViimua [c,d] opanukia unrerpannabé (6yHaa
x nu VarapMac xucoGmad), cyur Xocusa GyaraH x y3rapysumHHHr QYHKUHUS-
cuun [a, b} opamuyjia uHTerpasaam KyJdabk 6yaazu. Hatwxama yuby

Tt L b .
[[ [ y)de)dy, (] (1(xy)dy]dx

HHTErpacliiap xocud Gygazu. Dy uHrerpasiap Oup-Oupura Tenr OYaajiuMu
JeraH caBosl TYFHAaid. Dy capoara Kviigard teopeMa Kaso® Oepaju.

17.6-treopema. Aeap f(x,y) ¢Pynxyua M={(x.y)ER* x€[a, bl,
y€le,dl} minaamda ysryxcus 6jaca, y x010a

4.8 b d
fLTnyydx]dy= (] [[(xy)dy}dx
¢ a a ¢
Gijaadu,
HcGoTt. E€(c,d] nykraim omaud, Kyhuiaru

t b b ¢
0lt)= [ [ [F(x.g)dx |dy, wO = [ ([ (x.9)dy]dx
4 a a ¢
#HTerpasiiapiy  Xapaiauk., Dy @(f), (/) dyusumsapuuur X0CHAaMIapaHA
ygncoﬁ.rlammg.

D)= [(x.y)dx Pyukuus {c,d] opaauga ysaykcua Gyuraii cadabin

a
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l-gucm; 9-606, 9-§ na xeatupuaran 9. 9-reopemara acocan

YO=([O@dy ) =00 =[x, )ds (17.7)

e
6V.anu,
f(x,y) dynkuus M 1ynaaMaa yanykcus. Slsa Ymwa 1-xucwm, 9-606, 9-§
Jary TeopeMara Kypa

?
(§feey)dy);=Fx8) (x— Jsrapmac)

t
6ynamu. Hemak, | f(x,y) dy dymxumsunuar M ={(x,)) ER* x¢€la,b], t€

¢
€le, d1} Tynnamaary ¢ 6yitnua xycycn#t xocuaacu f(x,{) ra Tenr, na AeMax,
y3aykcHs. Y xodga 17.5-teopemara MyBogHK

W O=([[[Fenady]dey= | [y jde=f Fnax (17.8)

6ynanm.
(17.7) Ba (17.8) myiocaGarnapaan

b
O )=V () = f(xHdx
a
6ymiud Keau6 unkaxu, Iemak,
@) =) -+ C (C— const).
Bupox, £ ==c 6yaravga @) =) =0 6yamb, yHman C =0 Gymmumnu

tonavus. Hemak, @ (f) = (¢) Oymapn. Xycycan, ¢=d 6yarauga ¢ (d) =
=1 (d) 6ysmb, v TeopeMann HcGOTIANAH.

Mucoua Ilapaverpra Gornuy wmirrerpaing napameTp OyAuua unterpaaiaiwjan oit-
Ranauul, ywby

1 a

de (O<<a<<?) +

HHTCTpaiAly Xucobnafivus,
Papuauky, (x> 0)

6yaamu. demak,

Ly 4 )
A=Yx ad dx=fdxj'xydy.

) Inx
(¢} [} a
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Hurerpan ocrugary f (x, y) = x¥ dymkums M= {{x,y) € R% x € [0,1], y € [a, 8]} T¥n-
navga ysmykcusamp. ¥ xomna 17. 6- Teopemara Kypa

b1
A== {dy [ xdx

a 0
Giaaau. Ammo |
5’ o dx =
y -1
b . 1
1 b4 1 Ll 41
GYarauaurunad A = ‘1— dy = 1n us 6%.1axu. Hemaxk, (x dx = In i .
’ Jy+t a-}-1 ) Inx a+1
a 0

3-§. Mapamerpra OoranK MHTErpamiap (ymymui xou)

fCy) dynguns M= {(x,y)€ER® x€[a,b), y€lc,d]} Tynaavaa Gepua-
rad. y ysrapypydtunr [c,d] opasmkian OJHHTall Xap GHp TaHHH KHAMATH-
18 [(x,y) dynxkuus x yarapysuunvir Gysxuuscd cuadaruia [a, 6] opaaukaa
HHTCrpasLianysyd OVJcHH,

x=a(y), x=Ppy) yukuuasapnuur xap Oupd [c,d] Ja Gepuaran Ba
VY E€le d] yoyu

a<a(y) <PY<H (17.9)
6yncuir,
Paguianky, ywby
Bly)
| flxy)dx
o(y)
HHTErpaT MaBkyx, y yarapysuH (mapamerp) ra GORIMKAMD:
. Bl
F)= | f(xy)dx (17.10)
a(y)

By uurerpaa ymody Oobuuur 2-§ uaa yprammarad uuterpasra xaparainjia
yMymuiipox. Xaxuxkaran xam, (17.9) ma a(y)=a, B(y) =0, (y€lc d))
Gysrranga (17.10) murerpan (17.1) xVpHHHILAATH UHTErpajra abilauauu.
Y6y naparpadaa f(x, ) xamiaa o (y), B (y) pyurumsaapHunr (yHKuHo-
Hajl Xoccaqapura Kypa napamerpra OOFSIHK

By
Fliyy= | [(xy)dx
a(y)
VHTCTPajIIMHT XOCCAJAPHHH Ypranamus,
17.7-rcopeMa. f(x, y) pyuryua M ={(x,y)€ R*: x€[a,b), y€[c,dl}
mynaamda yarykcus, a(y) ea B(y) dynxuyusraprune xap bupu [c,d] Oa
ysaykcuz éa yaap (17.9) wapmnu xanoamaanmupcun. ¥ xoada

B
F(y)= { F(ey)dx
aly)
thynxyus xam [c,d) opaaruxda ysayxcus Gijaadu.
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NcboT. y,€lc,d] Hyxkramn oqu6, ynra wyngain Ay(Ay=0) opr-
THpMa OcpallsIHKKH, Y, + Ay€[c,d] 6Yacun. ¥ xompa

Byotam Blyo)
Fgo+AyY—Fl)= | [y+Apde— [ fx,y)dx=

a(yo-+AY) {y,)

Blyo)

= J [f(x’y0+Ay)_f(xvyo)]dx+
o Yo)
Blyo+ay) a{ye+Ap)
{ Fye+Ayde— |  f(xyy+Ay)dx (17.11)
B(yo) aYs)

6ynaau. By TeHrymKHAur YHC TOMOHHMAArH KYIIMAYBUHJIAPHH G6axo.aiMus.

f(x,y) dynkuns M rtynaavaa ysaykcus, nemax, Kanwrtop teopemacura
acocaH, TEKHC Y3nykcus Gyaami. ¥ xoama Ay—0 na f(x, y, --Ay) dvek-
s ¥3  JmMHMT  QyHKuMsich  f{x,y,) Ta Tekuc sKMHaamagM (KapasicuH,
250-6er) Ba 17.3-Teopemara kypa

T
im 3 (Yo Ap)—[x, yolldx =

Ay—0 alye)
Blyo)
= | Hm [f(%, 4y +AY)—[x,y)lde =0 (17.12)
a.(!/o) Ay—0
6ynazy.
(17.11) mynocabatnaru
BletAy) (yo+Ay)
[ fay,+Agde, | [ny,+Ay)dx
B(Ye) a(yo)
HHTCTpa/VIap yuyH KyHuaarn Gaxora sraMus:
B(ystAy)
| § Ty +Ay)de|<M[B,+Ay)—B ),
Blye)
alyet-Ay)
[ Fayo+ A de| < Mlalyy+ Ay —a(yy))s (17.13)
a{Yo)

6ynna M =sup|f(x y)| ((x,y) E€M).
Ilaprra k¥pa o (y), B (y) bynkuuanapuuar xap 6upu [c,d] Ja yaayk-
cu3. Jemak,

]Aiymo [y +FAy)—alyy)] =0,
i\i;no[ﬁ(yo+Ay)~5(yo)]=0- (17.149)

IOkopuparn (17.12), (17.13) Ba (17.14) wMyHocaGatniapun 3BTHOOPra
onub, (17.11) renrnukga Ay—0 pa JuMutra yreak, yHzaa

Hm[F (Yo +-Ay)—F (Y] =0
Ay—0

6y ke wukapn, Idemak, F(y) oyukuus ¥ yo€lc, d] na yanyxcus.
Teopema Hc6oT 6yJiaH.
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17.8-teopema. f(x, y) gynxyua M ={(x, y) ER?:x€[a, b), y€lc,d}}
minaamda ysaykcus, f'y (x, y) xycycud xocuraea 3ea 6a y Ysayrkcus, a(y)

6a B(y) ¢ynxyuarap sca o’(y), B'(y) xocurarapea sea xamda yrap
(17.9) wapmnu xanoamaarnmupcun. § xoada

B
F)= [ [x.y)dx

aly)
dynryua ¢, d) oparuxda F'(y) xocuraza sea ea

B .
Fiig)={ [, (x9)dx -+ ) FBG), H)—a’ ¥)-[(@).9)
ody)
6ijaadu,
Hc60T. V y,€lc,d] Hykraun oauG, yura wmynaat ‘Ay(Ay=0) opr-
THPDMa GepallIiKKH, Y, + Ay Elc, d] 6yacu.
(17.11) myHocaGaraan ofijanannd KyHHJarHHE TONAMH3:

F Af)— Blye) % g0 Ay) — f (x | Betan
(yo+Ayy) F(go) _ 5‘ F(x, Yo -t AZ) [ 90 4. + v F(ngy +
@(Yo) B (yo)
a{Yo-+AY)
+ Ay)dx—i Y F(x.9 + A y) dx. (17.15)
@ (ye)
Ay__)o na f(x’yo'*'AAyy)_f(xvyo)

GVHRUHES ¥3 JUMUT (DYHKLHSCH f_; (x,y,) ra [a,b] opasukza TeKHC SIKHH-
Jamagy (xgapancuﬂ 250-6et). Yuaa

Bye
lim 5 Mot b PO T gy = | 1, (x99dx (17.16)
A y->0 Ay
afyo) a(ys)
6ynami.
3Suam
Blye+-Ay) a (Yo-+-AY)
[ Fg+agdn | [(nye-+Agdx
B (wo a (Ys)

HHTerpansapra ypra KuiiMatr XakMAarH TeopeMaHH Kyi7a0 (kapaJichH, 1-KuCM,
9-606, 8-§), ywby
B (yet-Ap) ,
[ TG g+ AYde =[x,y +AY) B, +Ay)—B )],
B (¥e)

o (ye-+Ay) '
flx,yo +Ay)de =[x, 4, + Ay) [ (o + Ay)—a(Y,)]
@ (Yo)
TEHIJIKJapHH XOCHN kuJjaMus, Oyuaa x' nykra B(y,), PB(yo4-Ay) nHyk-
Tajap opacufa, x/ 3ca a(y,). a(y,-+ Ay) nykranap opacuga KoiJjauirai.
f(x,y) dyskupsnunr M tynaamia ysaykchaauruiy, o (y) Ba B(y) gysk-
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uusaapynHr 3ca [¢,d] opanukaa Xocuaara sra Gyauiidnd 3BTMOOpra  OJi-
CaK, y xoaza

1 B (go--Ay)
lim o e ge+ Agdr=1im[](¥,5+40) X
Ay-0 Ay B Ay—0

Xﬂ(yn+Ay)—-f5(yo)] =11mf(x’,yo+Ay)hm B(yo+Ay)—B (ys) —
Ay—0 Ay-»0

Ay Ay
=f(B (%), o) B (o),

| alyoTAy)
. A A —_ : /4 L
Jim oy 4 Ay Alyx_g[f (%0 A4)
(Yo)
% o (Yo - Ay) _'a(yo)] =lim f(x",yp -+ Ay) - lim a{yy-+Ay)—~a (4o) —
Ay Ay-s0 Ay—0 Ay
= f(a(¥o). o)’ (o) (17.17y

3KaHAHIH KeJIHO YHKAJH.
IOkopuparn (17.15) mynocaGarga, Ay—0 fa aumurra yu6, (17.16)
Ba (17.17) rtenrsmknapiuu sbrHGopra osmb yuIbylH TONAMH3:

Flgo+Ay) —F (yo) e
: (i —\Ye) . B’ _
lim v = | 7,nu0) dr + 1B (o) 90)-B (o)

afyo)
— [ (Yo), Yo) - & (%0)-
Jemak,
Fgy="{" F, (550 dx - [ (B Gy B G —F@ 0, 0’ (),

®%{10)
Mogomuky, y, nykra [c,d] opanugiary uxtulpuii HYKTa 3KaH, y XoJla
v yele,d] yayn

B
@)= f,g)ds+ 6B 60— @)y«
aly)
6yany pasinatdp. Dy 3ca TeopeMany ucGotaaiiag.
Xycyean, a(y)==a, B(y)==b GyJca, 6y (opmy.agan 2-§ A2 KeaTHpHI-
rai (17.5) ¢opvyna Kemmb yuKaIH.
17.9-teopema. f(x,y) dymruuna M ={(x,y) ER:x€[a,b], y€lc di}
TVnaavaa yaaykens, o (y) Ba $(y) dyuximsiapuunr xap Oupu [e.d] aa ys-
aykeus Ba yaap (17.9) miaptnn kanoataantupcun. Y xoaaa F (y) ¢yHK-
ws [c,d] Ja vdrerpanjiaHysun 6V.aaau.
By Teopemaiy MCOOTJAUIHM YKYBYMra XABOJA KHJIaMus,

4-§. NMapamerpra GorkK xocMac Merterpaiiap. MurerpasHuur texuc
AKMHAALHILH

bus Maskyp kypcuunr 16-606uga xocMac Hirterpas (uerapacd YeKkCH3
XOCMaC MHTerpaJl, verapasaiMarall PYHKUMAHEHT XOCMaC HUTerpasu) Tyuryi-
yacd Ouiad Tauuwms, yH4 Yprawmuk. Ymby Goduunr 2-§ sa 3-§ xapuaa
napaMeTpra OOFJIMK MHTerpaiiap 0aél STH/M.
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Auan ymMyMmuit Xoja—rmapaverpra OOFJIHK XOCMac HHTerpaaiap Oujall
HIYFY.1SIaHAMH3.

1. Illapamerpra GOFJHK XOCMAacC HHTEGTpaa TYUW YHY3CH,

1° [(x, y) dynkuns M ={(x, y) € R*x €[a, + o), y€ E = R} t{naam-
Ja Gepusran. Cydr y yarapysunmnuar E TynaaMaaH ofMHTaH Xap O4p Ta-
Bl guidMaruda [(x, y) x YarapyBuumuHr YHKUMACH cudaTthia [a, + oo)
opanuK GVitMya HHTErpajnaHyBUH, ABHH

THends weECR)

XOCMac MHTerpas MaBXy;l Ba uekau OVicwin. Dy wHTerpaa y Hunr K-
Matura GOFJHKAMD:

1(y) =+f° f(x. y) dx. (17.18)

a
(17.18) nurerpas napamempea OGOFAUK 4ezapact 4HeKCU3 XCCMAC UHmMezpar
1e0 aTajajy.
fix,y) dymrmua M ={(x,y) ER*: x€(— o0,a], YEEC R}(M"' =
={(x. Y) ER*x€(— o0, + ), y€E < R)) T¥naavaa Oepuaran Ba y V-
rapysutnunr L2 JaH OJmiran Xap onup Tafiva KufiMatuaa f(x.y) — x manr Gpynk-
musich cudatiia (— oo, a] ((—oo, -00)) Aa unrerpasaanysun 6yacun. bynaa

T g de (T Fing) do

HHTETpal XaM napaMerpra GOFIHE, uerapacd UeKCH3 XocMmac unrterpas jael
- aTanagu.

2°. f(x,y) dynkuns My ={(x, ) € R=x€[a,b), y€E < R} tyniaMia
Oepunran. CYHr y Ysrapypuusuur E TYniaMaan OAMHTaH Xap Gup Talui
KuiiMatiaa f(x,y) HH x Y3rapysuMuuHr ¢yHKUMsCH cudaTHia Kapairamia
yusur yuvh x =¥b Maxcyc mnykra Gyacud Ba ¢y dynkums [e,b) opasnkia
HHTErpaslilanyBuH, sIBHH

[ fepde  @EESR)

a

X0oCMac MHTerpan Mamxyj GVacumir, Paswmankd, 6y Huterpad y HHHT KM~
MaTHra OOFJHK:

11(y)=’ff(x,y) dx. (17.19)

(17.19) uurerpan napamempea OOFauK, 4€2aparanMazan (QYHKYUIHUNZ
xocmac unmezpaasu Ae6 aTasajy.

f (x, y) dynkumust M; {(x,y) € R*: x € (a, b, y € E = R) tynnavaa Gepuirain
Ba y YsrapypumHuur L jan osmuran xap 6up Tafiun KufiMatuma f(x,y)—x
HHHT (pyHKUMsICH cupaTHAa Kapairasja, YHHIT YYYH X =a Maxcyc HYVK-
ta 6yacun. Dy dyskumsi (g, b] na uurerpadsanysun 6yacun. ¥ Xxonga

I = [ 10 ) dx
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HHTErpaj XaM napamempe OOFAUK H4e2aparaHMazan (DYHKyUAHUK2 — XOC-
MAc uHmezpaasu neb aranai.

3°. Ymymuit xoa3a, napameTpra GOF/MK uerapaJanvaran (GYHKUHSHHHD
Yerapaci 4€KCH3 XOCMaC HHTErpajli TYIIYHYACH XaM HOKOPHAATHAEK KHPH-
THJIATH.

fx,y) Qysrums M, ={(x, )€ R:x€(c, +0), y€E = R} tynaamza
Gepuiiran. ¥ ysrapysumuuHr E TYIaMian oJIMHTaH Xap OMp Talui KubMa-
T™HA f(x,y) 1M X Y3rapyBuMHuMHF (QYHKIMACH CHOATHAA Kapajraifa YHHHT
YUYH x = Maxcyc nykra 6ysicun Ba Oy ¢ynkuus (c, + o) opaaHkaa
nirrerpajsanysai (kapasacui: 16-606, 9-§), abuu

o0
{ Flxy) dx
[
uerapajanMarad (GpyHKUMAHHAT yerapacd 4eKCH3 XOCMAaC HHTErpajd MaBXya
6¥acud. Dy murerpai y nunr KuiMatura OOFJHKIMP:
+o0
L) = | [(x.y)dx. (17.20)
[4
(17.20) unrerpan napamempza O6OFAUK He2APAAAHMARAH  (DYHKYUSHUHS
Heaapacu 4eKcu3 xocMac urmezparu ne6 aTataju.
bus roxopuna xeatupuaran (17.18), (17.19), (17.20) wunrerpasnapinu
napaMerpra GOFJHK XOCMac WiTcrpa/aiap /el KeTaBepavus.
Macanan, 16-606uunr 1-§ uaa xapaaran
~-00
¢ dx
Iy={ & @>0,a>0

x

D—

a

uHTerpas, wy GOGHUHT 5-§ na Kapanra

b b
dx dx
(oo Voo @0
a a
auTerpaiap, 16-6obuuur 9-§ na kapasaran
+oo a—1 x
F'ay= [ » ¢ *dx
4]

HHTErpaJslap mapaMerpra GOFJIMK XOCMac HITErpadapiHp.

By epna xam acocuii macanasapian 6upu — f(x,y) GyHkuusuuar Gynx-
UHOHaJ Xoccastapura Kypa, (17.18), (17.19) Ba (17.20) mapamerpra Gorsuk
xocMac HHTerpaJIapiyHr (DyHKLIHONAT XOCCANAPHHH VPraHHULIND.

Bus gyHuaa yaapHUHP TYpAH XOCCaslapHHH, acocat,

1G)=" F(x,5)dx (17.18)
HHTErpajl yuyn kejarHpamus. By xo:ca.napﬂu
(twmde, T Fos)ds
Kabu xccMac mrrerpan;ap YUyH XaMm ':BI‘HHJJIH‘{a 6aéH STHII MYMKHH,
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[Mapamerpra GOFJHK XOCMAC HHTErPasiiapHH VPrauuiljia HHTETPasHUIT
TCKHC SIKHHJAINMILK TYWYHYaCH MYXHM Poib VHHaliH.

2. WuTerpadHUHT TeKHC SKHHAAamHIHK. f(x, y) pyukuus M =
={(x,y) € R:x€[a, -I- ), y € E = R} tynuavaa Gepuarau. y Vsrapysuu-
air E T¥miavjan osmirad xap Oup Taduu KuiiMatuna f(x, y) x yarapys-
YuHUHT (YHKOMsICH cubaTiia [a, - c0) Aa uurerpaaaailysud Gy.icHi.

YerapacH yeKCH3 XocMac MHrerpas tanpupura Kypa uxtvépuit [a,f] Aa

(@a<t< + )

¢
F(t,y)=[f(x.y)dx (17.21)
a
HHTErpa’l MaBKyA Ba
o0
IG)="] Heg)ds=limF (t,9). (17.29)

Hlyuaait xuom6, (17.21) pa (17.22) unrerpassap OuIaH — aHMKJIAHraH
F(t,y) sa I(y) Ppynxuusiaapra sra 6yaavus sa I (y) pyukuust F(f,y) pynk-
UMSHUIT {— - co Jard JUMHT DyHKUMsACH OV.ialy,

17.5-taspud. Arap t—+ oo Aa F({,y) pyukuust §¥3 aumur QyHK-
musick I(y) ra £ tynaamaa Tekuc sikMnJamica, y xoaia

oo
1G)="1 [y dx
Q
unrterpat1 £ Ttinnamia mexuc sxusaauyeun 1e6 araiagd.

17.6-tabpud. Arap t— L-oco0 ga F(¢,y) dynkuus §3 JUMHT QyHK-

wasick [ (y) ra £ pa HOTEKHMC sKUHJIALICA, Y XOJJd
oo
Iy) = | Flxydx

a
unrerpad E timnavia Homekuc axuraauiysdu 1e6 arajaiu.

i
Papwarixy, j [(x,y) dx nutcrpan £ Tynmaavaa TeKHC SIKMHJALTYBYH
a

6ynca, y wy tYniaamia sSKHILIAIYBYM Oyqaid,
Wynaa#t kuauo,

Fco

[ 1oy dx

a

uaTerpasiMur E TYmviaMia TEKHC SIKMHJALIYBUM OV MM KYHHJATHHM anr-
JaTaau:

)

raH Xap OMp TalMH KuAMaTHla SIKHHAALIYBYH,
2) % e >0 oaunranga xaM, wyigai 6 =0(e) >0 Tomuiaauxkn, ¥ >
> b Ba N yEE yuyn

f(x, y)dx xoecmac uurerpad y YsrapysudiiHir E TymiaMaaH OJHH-

et

4o
| Fxp)dx <e
6ynazy.
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00

+ .
I f (x, y)dx nuterpan E TYnJamaa sKHHIAUIYBYH, aMMO Y my Tynaamaa

a
HOTEKHC SIKUHJALUYBYH J€raHy xgyﬁmarmm aurgaraga:
KR

[ .l L3l o
1) [ f(xy)dx xocmac]nurerpan y Yarapysuuniir £ T{miaMaan onHis

a
ran xap OMp Taiiul KHAMATHAQ SIKMHJALIYBYH,
2) ¥ 8>0 ommnranna xaM, myngai e,>0, y,€E Ba ;> § TeHrcua-
JIHKUM RanoaTauTHpysun I €[a, 4- o0) Tonunaiuk,
--00
| { 7%y dx| > ¢
iy

6ynaan.
Mucoa Yuby

1) =] g dx (EL=(Q,+ o)
0
uHTerpasny xapafiauk. By xoaxma
F(l,y)=3.ye—xytix=l—e_ty O t<<+ =)
o
Gyub, y yarapypummnr E = (0, +- c0) Tynnamaad oaunran xap Gup Taiimm wuilvarnia

HmF (¢, ¢)=lim (] —e ) =1
t->c {

m
)
Gyaagu. Jemax, Gepunran xocMac HITCIpal AKHIVIAILYBYH BA

te oy
Ig)= [ ye dr=1
0
6yaaad.

Ongy GepHArall HUTETPATHU TCKHC AKUBJAILYBUHIHKKA TCKUIMPAMHS.
Y € E = (0, 4- o0) Oyicun. Uxtuépuit karra mycbar § connd onaiiimk. Arap gg ==

1 1
-3—, lp >0 TEHTCHINUKHM KaHOATAANTHpaAHran uxTHépuit f, Pa y, = 7— Ae6 oa-
(¢]
CaK, y XoJAa
-+ 1
| 5 Yo ¥Y0 dx) = ¢ Iolo = ¢~} 3 =%
18
Gynann. By aca
+o
Iyy= | ye™dx
0

unterpan E = (0, -} c0) Za HOTeRMC STKHHAAUIYBYM SKAHHHM GHIARMpPaIH.
3y y € E' = [¢, - o) < E G6yacun, Cynaa ¢ — nxtuépuit Myc6at coi. Ynaa ¥ e>

>0 ommuranta xam (0<<e<<l) 6=—c— In >y Jefinaca, V>0 Ba M y¢€
€ [c. 4 o) yuyn
+oo ¢
l | ye‘xydxl=e"y<e =g
¢
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6yaazu. Hemak,

“+oo

Iy= [ yedx
(1]

unterpan E’ =[c¢, + o0) na (¢ > 0) 1ekHC AKHHNAMYBYH.

PBus K{pauKku, mapaveTpra GOFJHE XOCMaC HHTErpad

16) = Feey) de (17.19

‘a

auHr E TinAaMpa  TeKHC  AKMHJAIYBYH OYusminH, f— - co ga F(f,y)
¢GynkuusiHg aaMuT Gyukuus 1 (y) ra (Y € E) Tekuc sIKMHJAIHILAIAN  HOOpaT.

Ywoy GoGuuer 1-§ uiga y—-y, Aa f(x, y) GyIKUMANKHHT JUMAT bYIIK-
M @ (X) ra TEKHC SIKMHAAIMIIMHWIC 32DYPHH Ba eTapiM LIapTHHH uhoja-
JoBud 17.1-TeopeMand Keatupauk. Dy Teopemaman <oiaasanut, (17.18)
MHTETPATHHIT TEKHC SIKHHJAILYBuH OYJIMIUMHMHT 3apYpHH Ba eTapid LIapTd
KeSITHPHIIAJH.

f(x,y) oyurmmst M = {(x,y) € R%x€[a, -+ 00), y€ E < R} tyniamMpaa
GepuaraH. y y3rapysunHHHr E Tyniavian ojHHraH xap Oup TadHH kuiiMa-
A f (x, Y)—x Y3rapyBunHUIr (HYHKUMACH cudatuaa [a, +oo) Aa Hurerpaj-
JANYBUH, SBHH

I'(y) =+_\?°i(x, y) dx (17.18)

XOCMac HHTerpas Mapxyd 6yJacull.

17.7-Tavpud. Arap ¥ e >0 onunranja xaM, y ra CorsmK Gysmaran
myuiait 6 =0(e) >0 tomuacaky, ¢ >0, ">8 um KauoaraaHTHPYBUH
U, 1" Ba MYEE yuyn

1170 x| <e
!

TeHreusaug Gaxapuaca, y xoaxa (17.18) xocmac unrerpaa £ t¥maamaa
pyHoamenman urmeepar Je6 aTajagv.

17.10-reopeva (Kourn Tcopemacu). Yuby I(_L/)=f° F,ndx
a

unmeepasnune L minramda mexuc saxuraquiysuy Gyauiiy yuyn YHUH?2
E minaamda pyndamenman Ogauun sapyp 6a emapat.

Dy TeopeMa nasapuil axaMusTra sra. YHjiaH ava/auéria Qoiiaananmur
KHHHH.

Kyfiufa GH3 HHTETPAJHMHT TEKHC SKHIIAWLYBUHINCHIM TabMHILIAN k-
rai, KYNUHYa KYJIaHWIauran ajoMaTslapHH KeATHpaMus.

Be#iepuiTpacc anomatd. f(x,y) ¢yskmus M ={(x,y)ER%:
x€la, +o0), yEE < R} 1ynaamaa Gepuaran, y ysrapypuupuar E rin-
JAavjan oJMHTaH Xap Oup Taiun kulMatiia f(x,y) dynxuus x yarapysuu-
IHHT (hyHKOMsACH cupatiia [a, - oo) Jla MHTerpaiuiaHyBuM Gyacuu. Arap
myH1al ¢(x) dynkuusa (x€[(a, -+ o0)) TONUACAKH,

1) N x€la, + ) Ba MFYEE yuyn |f(x, )| < 9 (x) GVaca,
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oo
2) [ @(x)dx xocmMac muTerpan SKHHaAWIYBuH GyJiica, Y XONxa
a

I(y) =

-!-_ao
[ Tydx

uuterpan E Tynaavia TekHC SAKHHIALIYBYM OYsand.

+o0
Uc6or. Ulaprra xVpa {9(x)dx sxumnawysuu. Yuna 16- GoGuuur
a
2-§ npa xearupuaran 16.4-teopemara acocad, € >>0 oJMAraniga Xawm,
p
wyngai § = 8 () > 0 ronunamukn, ¥ ¢’ > 6, v ¢ > 86yuranza || ¢(x)dx|<e
e

6ynanu. kkuHuy ToMonaaH, 1) 1iapraan doiitananu6 KyAHAArHHH TOHAaMHM3:

’

I Fn mdx< ilf(x Dldx<{pWdx (¢ <),
tl
Jlemak.,

(o
‘\ [ (x, y)dxl<e.
o
By sca {f(x, y)dx xocmac mrterpamuunr E TyniaMpa QyHiaMeHTan ska-
a

+o0

Hunu Ousupaau. IOxopuaarn 17.10-teopemara acocan { [ (x, y)dx nure-
a

rpan E TynaaMpa TeKuC sIKMUHJALIYBYA GYnajid.

Mucoa, Ywby
+ocos xy
Tp el WEE=(—c,)

HHTCTPANINH KapalJank.

Arap @ (x) dynkuus cudparnaa ¢ (x) =

OMMBCA, Y X0Mna

!
14 x2

1) ¥ 210, + ) B2 ¥ y €(— 0, - %) yuyn
I
e o= <=,

+oo d
2) [o(x)de= f " ad 5 HHTErpan sKuHIawyBuy (KapaickH, 16- 606, 1-§) 6y~
| 3 %

0
nany. Jlemak, Beflepinrpace amomatura xypa Gepuiran unrerpaa E =(— oo, 4 ) Xa
TeKHC SKHRAAIYBUH Oynaru.

WurerpajHuHr TeKHC SIKUHJAIYBUMJMTHHM aHHKJANIIA KYJ KeJiaJuraH
anomarsiapiad — AGeab Ba upuxse anoMarsiapuHH HCGOTCH3 KeJITHPaMH3.
AGeab anmoMmatu. f(x, y) Ba g(x, y) dyskumanap M ={(x, y)ER™:
x€la, + o), yeEC R} tyisamaa Oepunrad. Y Yarapysuusunr E Tyn-
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JaMAaH osuiiraH xap OHp TafuH KuitmMatuma g(x, ¢) GYHKUMA x HHHT
byskuusc cudatiaa (@, -+ oo) Ja MOHOTOH (DYHKUHA GYJCHH.
Arap
00
[ Fx, 6) dx

a
unterpan E Tynnamaa TeKMC SKMHJAWYBuH Ba N (x, Y)EM yuyn
fg(x, ¥l <c (c =const)
6Vaca,

T gt 9 dx

a
uaterpan E pa Tekuc AKMHJAWYBYH Oyaaid.

Mucoa ¥YuwGy
Trosinx e dx (yCE=10, + )
]
HHTerpanuy Kapainuk. Arap
fx, 9 =ir;—x—, gx yy=e

+o0
ne6 onmunca, A6cap azoMard wapraaps GaxapuTagd. XAKHKATaH  XaM, jf(x, y)dx
0

TCKHC AKHHIAUIYBUH:

~+oo oo sin x kid
{ Hx, ppdx= | ——dx=—
o b X 2

(16- 6085, 2-§ Ba 17-606, 8-§), g (x, y)=e—xy xa y umir E=[0, 4-0c) nau
ondiran xap Oup tafiun xufiMaTHEa x HMMr kamaioBud Qyukumsicn Ba ¥ x € (0,

), MYEE=1[0, +o0) yuyn |g(x» y)|= e < | GYnamu. [evak, Gepuarad
uHTerpat AGesb anomatHra kypa E = [0, + o0) Aa 1eKHC SKHHAGLYBYH.

Hupuxae anovMatu. f(x, y) Ba g(x, y) dyuxumsaap M tinnamaa
Gepuarau., Arap v {>a xamaa VY€ E yuyu

Hgf (x, y)d x| <c (c=rconst)

6yaca Ba Yy YysrapyBumHuur E JaH OJMHraH xap Oup TaluH KuHMaTHIa,
x—> 400 jga g(x, Y) ¢yukuus ¥3 aumur (ysxouscy @(y) =0 ra texuc
AKHiJalca, 'y xonaa '

Foo
i [(x, v) glx, y)dx

pHTerpan E Ja TekHe sKUHJawWyBuM G6Y.amd.

Mucoa Y6y

o0 sin x
MY yx (yEE=TL, 2))
(]
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HHTerpaann Kapaliuk. Arap
. 1
[(x y)=sinxy, g(x, = —
Jefinnca, ynaa ¥ (>0, ¥ y€[1, 2] yuyu

<?
y

|§f(x. y)dx\=|f Sinxydx\z 1_costyl
0 0

. I
6ynagn. x> 4o ga g (x,y) = — ¢yuxuua E Tynaamaa 1Hoara TCKHC SKUIJAMARN:
X

1
. y) = —— 0.
gi{x, ) Fing

Hemak, Gepuaran unterpat Jupuxae axovarura xypa E ={1, 2] fa Tekuc gxuunaurys-
YHAMP.

YerapananMarad (YHKUHSE XOCMaC HHTETPaJMHHHT TeKHC (HOTEKHC)
SIKHHJALYBYHJINTH TYIIYHYACH XaM IOKODHIATHAEK KHDHTHJAIH.

f(x, 9) dyskums M, ={(x, y)ER*:x€[a, b), y €L < R} tynramaa
Gepustran. Y ysrapysuumnuur £ gan osuHran xap Gup TaiuH KuiMarvia
f(x, ¥) BH x ¥3rapysBuMHHHr (QYHKIHSCH CM(paTHIa KapajraHja VHHHT
VuyH x =56 Maxcyc nyxkra Gysncun Ba Oy ¢hyHxuwus [a, b) Ba uHrerpaina-
HyByH Oyscun, YerapananvaraH GyHKUMS XOCMac MHTerpasu Tabpu(ura
Kypa uxTHépHH [a, {] na (a<t<<b)

Filt, ) =\1(x, g)dx

HHTErpaJjl MaBxyJ:d Ba
b
Li@) =[x y)dx=lim F,(t 9) (17.23)

6yaaau. Hemak, I, (y) dynruus F, (¢, y) Qynguussuur ¢ —b-—0 garu -

MHT (OYHKUMSACH,
17.8-tabpud. Arap t—>b—0 ma F,(¢, y) QYHKUHSA ¥3 JUMHT (DYHK-
uuscH f;(y) ra E TynnaMaa TeKHC SIKHHJallca, Y XoOJZa

b
I ydx

unrerpan £ tynaamaa mexuc saxunaauwiyequ ne6 atajany.
17.9-taspud. Arap t—b—0 za F,(x,y) byHRuus ¥3 auMUT
dynkuusick /,(y) ra £ Tynaamja HOTeKHC sKMIIauica, Y XoJja

fFen s

uHterpan E TtVnnampa someruc axuuaquiyeun jed atanaiu.

By Tabpudnaphn «& — 8» opkanu Gaén STHIUHM YKyBYMra xaBoJa sra-
MH3.
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17.10-tanpud. Arap 3 & >0 oaunraga xaM, wyHaaii 6§ = 8(e)>0
ronuacakd, b — 01/ < b, b— 6< ¢ < b 6arau ¥ ¢, ¢’ nap Ba VYEE
YYyH

.
I Fe pdx]<e
<

TEHICH3.IMK Oaxkapuica, y Xosga (17.23) wumrerpan E tynuamaa ¢ywxda-
MeHman uHmezpas Je6 atananu.

b

17.11-teopema. J [Ce,y)dx unmezpasnunz FE  minaamda  mexuc

a
agunaawyeun 6aun yuyn ynune E mgnaamda ¢pyndamenman Gfautuu
3apyp 6a emapau.

5-§. lapamerpra GOrJIMK XOCMaC MHTEerpamiapja MHTerpaja GearucH
ocTHiA JMMHTra YTHL

1. f(x, v) dynkuus M ={(x, y)€ER*:x€[a, --o0), yEE< R} t¥n
Jamaa Gepuiran. y, HyKTa E TYIVIAMHMHT JIUIMHT HYKTacH GYJICHH.

17.12-teopema. f(x, y) ynryua

1) y yozapysuunune E dan caunean xap 6up maidun wudmamuda x
yaeapysuunute pynxyuscy cugamuda [a, ~- o) 0a ysayrcus,

2) y—y, 0a uxmuépuii [a,1] [a<<i< oo)cparuxda @ (x)rumum Pynk-
yusica mexuc aKuHaquiyedu OYacum.

Azapda

10="T I 9

uxmeepar E minaiamda mexuc axunsauysuu 6gaca, y xoada y—»y, oa
I (y) pynryus sumumea 32 6a

+o0 00
lim/I (y) = lim j flx, ydx = | p)dx (17.24)
Y-y ¥-*4% “q a
6jaadu.

Uc6or. Teopemanunr 1) pa 2) wapraapu xavja ywoby 6oOHuur 1-§
uiaarn 17.2-teopevadan ¢(x) JUMHT GYHKUHSHUHT [a, -+ o0) Aa y3ayK-
cu3 6yaunn Keaub unkamu. Iemak, @(x) dyuxuus xap Oup uyekau [a, £]
(a<<C I << -} o0) opasmukjia MHTerpasJaHyBuH.

©(x) By [a, -+ o) A3 MHTerpaJVIaHyBUH SKaHJMTHIH KYPCATaHJIUK.

TeopeManuur waprtura Kypa

-hoo
I@)= | [(x, pdx
uirerpan £ ja Tekuc sKMHIamyBuM. Ympa 17.10-Teopemara acocad,
v £ >0 osuurania xaM, wyHgait 8§ = 8(e) >0 ronunazuky, ¢’ >8,t'' >0
6yaran ¢/, ¢/ sap Ba N Y€E yuyH
tll
|| Flx, pydx|<<e (17.25)
P8
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6ynamu. f(x, y) dynruusra kylunran wapraap 2-§ ga kearupuarag 17.3-
TeopeMa INAPTJIADHHUHT OaxkapuiHUMHH TabMmunjaigu. (17.25) rteuraukia
Y=Yy Ja Juvurra Y6 KYHHAATHHH TONAMM3!:

ill
Il o dx| <e.
‘I

Dynaan sca @(x) nuur [a, - o) la uaterpannanysuu Gysmiun Keaub um-
Kaau (16-606, 2-§).
3uau

+o0 “+o0
| § Fe wds— | omdx|
aliupMany Kyhunaruua éaub,
—co o0 t 00
[T 700 de— | @ @dxl=| {1/t 9)— o @dx+ 4’1 flx, ydx—

—-00

—j"w(x)dx|< f170s D= ol ds+[ [ it x|+

-+}o0
+| | 9@Wdxl (a<<t+ ) (17.26)
1

TEHTCH3JMKHHHT YHI TOMOHMJAry Xap OMp KYLMJAYBYHHH Gaxo.JaiiMus.

oo
{ f(x, y)dx nurerpan E pga Teknc skuunawysud. lemak, v &>>0
a

ONMHrania xaM wynaaH &, =0,(¢)>0 Ttomunamuku, Gapua ¢>§, Ba

¥ yEeE yuyn
+o e
\i fx, !/)dx|<‘3‘ (17.27)

6¥aanu.
~+o00
[ @(x)dx xocmac wuuterpan sumaawysan. Iemak, 1okopuaaru

Ve a> 0 ommrranaa xam wysgait 8, = §,(e) > 0 Tonunamuxy, Gapya f >0,
YUyH

|+f°<p ()dx| <3 (17.28)

6y.1anu.

Arap 8, =max {8, §,} ne6 omumca, Gapua f>8, yuyn (17.27) ma
(17.28) renrcusaukaap GHp Hyaa Gaxapumamu. Y-y, Aa [(x, ¥) dyHKuus
¢ (x) aumur QyHKuMara xap 6up [a, f] (kymuagau f > 8,) 42 TeKHC sKuH-
Jawysyu. Hdemak, % & >0 oannranza xaM, mwyngaid &8 > 0 lronuiazuky,
|y — yo << &' TenrcusMkHA KanoatJadTupyBun ¥y €E Ba VM x€]q, {] @<
<! < 4+ o) yuyH

&
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6ynamu. Hamwxana (17.26), (17.27), (17.28) Ba (17.29) Tenrcusimukiapra
K¥pa
~+oo +4o0
| [ fx pdx— [oxdx|<e
a a

6ynagu. Dy sca
o0 +e
lim ff(x, Ydx= j ¢(x)dx (17.30)

Y>Ye a a
Gysmmmnu Guaaupapu. Teopema HucSor GYamM.
(17.30) numur MyHOCa0aTHH KyHHJarnua Xam €3H MYMKHH:

oo o

lim {f(x, y)dx= Hlimf(x,y)]dx.
Y=Y @ a LYy—4

By sca 17.12-TeopemMaHHur wWapTJapH Saxkapuirasja napamerpra OORJIHK

XOCMac HHTEerpajsapAa XaM HHTerpaj GCJrHCH OCTHAA JHMHTIA YTHI MyM-

KHHJIMTHHE KypcaTaau.

2. f(x, y) pyvxuus M, ={(x, y)€R%:x€la, b), y € E < R} tynaamia
Gepuira. y, HyKra E TynnaMRHHT JHMHT HykTacH 6Ysicun. LIlynunraex,
y VsrapyBunnusr E naH osmnraH Xap Gup TaiHn KuiMaruia f(x, y) HH x
V3rapyBUMHHHT (YHKIMSICH cHdaTHAa Kapajiranjd yHHHT y4yH x =b Max-
cyc HykTa 6yacuu.

17.13- Treopema. f(x, y) Qynxyus

1) y yseapyeuununz E Oan cauncan xap Oup maidun guiimamuda x
yszapyeuunune ynxyuacu cugpamuda [a, b) da ysayxcus,

2) y—y, Oa uxmuépui [a, t) (a<i<b) opasuxda ¢ (x) aumum
(pyHKyUsQ meKuc AKuHaauyedr GGacun.

Aeap
L) ={fx 9dx

unmeepar E minaamda mexuc sxunaauiysuu 6yaca, y xoada y—»y, 0a
1,(y) pynryus aumumea 3ea ea

b b b
irg {Fx, y)dx=j[!1li_130i(x,y)]dx=!q>(x)dx

—lo g a

lim I, (y) =1
Y—*Yo Y
6yraou.

6-§. Mapamerpra GOFJMK XOCMAC HHTErpa/JJiapHHHr napamerp GyiiHua
Y3AYKCH3JHIH

L. f(x, y) dynkuua M ={(x, y) ER*:x€[a, + o), yElc, dl} Tim-
JaMaa Oepusiras.
17.14-teopema. f(x, y) pyuryus M minaanda ysryxcus ea

~+o0
) =" It 9)dx

a
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unmeepaa [c,d] 0a mexuc agunaawyeuu Ogacur. ¥ xoada I(y) pyuk-
yusn (¢, d] oparuxda yaayrcus 6radu.

HcGor. f(x, y) dynkuusanuur M TyniaMaa y31yKCH3IUTHIAH, aBBaJO
Oy GOYHKUMA y V3rapyBYMHMHT Xap Oup TafiMll KMAMATHAQ X HHHT Y3AYK-
cu3 (pyukuMsicH 6y.miun Keau6 uuwamu. Iy 6uaan 6upra f(x, y) ¢yuk-
uast M, ={(x, Y)ER?*:x€l[a, II, y€le, dl} (@a<t< 4 o0) Tymiawia
XaM Y371yKCH3, AeMaK, Iy TYnJaMja TCKHC y3ayKcu3 G3.1ajiu.

N Yo€le, dl nyxkranu osaiamk. y—y, ma f(x, y) oynkwus f(x, y,)
JuMHT yHKUusra [a, {] jga Tekuc sikuHJamaiM (Kapasicud, 250- 6er). Arap
TEOPeMaHHHI MKKHHUH LIAPTHHH 3BTHOOpra oJicak, y xoaaa f(x, y) ¢dyuk-
s 17.12-reopeManunr Oapua IHapr.Iapulin OaapUIIHHE KYpaMu3. ¥ X0d-
Ia 17.12-Teopemara acocatt
too
{ [hm fx, y)]dx=
a L

Y~rYo

liml (g) =1lim | [(x, 9)dx=

Y—-Yo Y4 a

~}-00
= [ Fx yo)dx=1(y)

6yaagu. By sca I(y) (yukmusaunr [c, d] opanukia y3JIyKCH3 3KaHHHH
6u1aupaan. Teopema mcGor 6Yamu.

2. [(x, y) dyukuma M, ={(x, ) ER*: x€[a, b), y€lc, dl} Tynramua
Gepuaran. Yy VYsrapysuuHudr [¢, d] opajugiaan oauurad xap Oup Tafun
KuiMaTHaa f(x, y) 1M x y3rapyBunHuHr QYuKUMsICH cudatHaa Kapajranja
YHHHT YO9yH x ==b Maxcyc nyKra Oy.cRril

17.15-teopema. f(x, y) Pyrryua M, miniamda yaayxcus 6a
b
L) =(fx y)dx
a

unmeepax (¢, d] 0a mekuc agunrauyeun Ggacun. ¥ xeada I,(y) dyuk-
yua [c, d] oparuxda yaayxcus 6 gaadu.

7- §. MMapamerpra GOrMx XOCMac MHTerpasIapH# napamerp Gyinua
Mucbepestiaiat
L f(x, y) dymaus M ={(x, y) ER* x€la, + ), yElc, dI} Tin-
NaMja Gepusaras. )
17.16-teopeMa. [ (x, y) dynkyua M miynaramda ysaykcus, fy(x, Y)

xycycuil xocuraea s2a 6a Yy xam ysaykcus xamoa y fazapysuunune [¢,d)
Oar oaurean xap Gup madurn xudmamuda

-0
Iy)= | fx ydx

a

unmezpanr axuxiauiyeuu 6Yacut.

+oo
Aeap | fy(x, y)dx unmezpax [c, dl 0a mexuc aKursauiyeun bygrca,
a
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y xoa0a I(y) ¢ynxyua xam [c,d] opaauxda I’ (y) xocusraea sea 6Y-
aadu sa

I') = j I (s p)dx (17.31)

myHocabam {punauoup.

Hc60T. Y,€lc, dl nykTamu oanG, yura mynzafi Ay (Ay=0)
oprTHpMa Gepaliukky, Y, -+ Ay €(c, d} 6¥acun.

1 () GYyHKUMSIHNT Y, HYKTajard OpTTHPMAacHHH 0aub, ywoly

~}oo
I+ A9 —1) ([ 9+ 88)—]& Y)
Ay . Ay
a
TOUTJMKHH XoCcHA Kuaamus. dujwm (17.32) TeHrawkzard uirerpaiia Ay -0
Ja RHTerpas GejrucH OCTHAA JMMHTIA YTHII MYMKHILIHTHHHR KYpCaTavus.
Jlarpamx teopcemacura kVpa

i(x' yo‘LAAy;_f(x' Yo) ____f (x’ Yo M~0 Ay) (1733)
6y1aam, 6ynaa 0 <0< 1.

Waptra k¥pa [, (x, 4) dynxuwna My ={(x, y)€R*:x€la, 1] y€c,dl}
(a<t< 4 o0) Tymnavza y3i TyKCH3, ACMaK, TEKHC Y3JyKCH3. Y xoqia
Ve >0 onmrranga xaM, wywail O = 8(e) > 0 Tonuaazuky, | ¥/ — x’| <4,
ly" — y'| < § Teurcusamkiapny KasHoaTsanTHpyBun uxtuépuit (x’, y') €My,
(¥, ¥'')€EM, nyxranap yuyn

If, " ¥ =1, &' gl <e
6Vaamm. Arap x' =x""=x, Y =y, Y =Y,+-Ay 0 geiinaca, ynpa
|Ay| <8 6yaranaa
IF, 0 9-+0- Ap)— L (x, )l <e (v x€la, t))

6yaaau. Oxopuaarn (17.33) teursmkian doiigatanub Kyhnjgaruny Tona-
MH3:

dx  (17.32)

P got-39) —F(x, 40) ¢

—f (x, €.

Ay o 9o)| <

Fx, 90+ 9 — 7 (% 90
By

LUAra TEKHC SKHHJAIMIIMHA OHIIupaiy.
Teopemaurnr maprura kipa

hyHRUMS f,', (x, Y,) nuMuT GyHK-

By sca Ay—0 aa

+o
[ Iyl p)dx

TeKHC sKMHAaulyBuu. Jevak, % e> 0 oqunranja xaM, wysjaid § = 6(e)>
> 0 Tounaammku, t' > 6, ¢ >6 G6yaran ¢, 1"/ Ba ¥ Y€[c, d] yuyn

|jfy(x, Ydx|<e

) . 271
www.ziyouz.com kutubxonasi




6yJand. JKymnazau
l’l

[ F, (5 o+ 8y - Odx|<e

6ynamu. (17.33) Teuraukka acocad
t&f
f6 Yo+ Ay —f(x 9
[ f 2 dxl <e

6y.1agu. By sca
o0
f Hon o 4 89) — (% ) 4
Ay

a
HHTETDAJHHHT TEKHC SIKHHJAIIYBUHJIMIHIN GUIAMPATH.
Harmipkaza 17.12-reopemara kipa

o0 +o
lim j‘ fnbat B9 —T(000) 5 g [“m f 90+ Ay —F(x yo)]dx
ay—0 Ay J L ag—o Ay
q a
TeHTJIHK YPHHIH GY.Ja14.
IOkopuparu (17.32) tenraukia Ay-—»O Ja JUMHUTra YTamus:

I — .
lim (o +89) —1{#h) _iim
Ly—0 Ay Ay—0

S‘ f(x, yoJ-Ay)——f(x Yo)
dx =
te
= | 7,5 voax.

a

[l' flxgo+Ay)—[(x .‘/o)]
im A dx
Ay—0 I}

Hemax,

00

I'(g) =T f,% yodx.

Teopema ucbor 6V.1au.
(17.31) mynocabarnu Kyiugariya xaM €3ullr MyMKHH:

4 NIy
— j f(x, )dx= j‘—‘é—'—g‘dx.
dy A A Y

By aca Teopema mapraapuxa Audxpepenumaniaul  aMajuiu uMHTErpas 6es-
FHCH OCTHTA YTKasll MYMKUIJIHTHHY KYPCATAiH.

2. [(x, y) dynkuus M, ={(x, y) € R*: x€{a, b), y€lc, dl} Tynnramaa
Gepuarad. y YarapyBuunHuHr [c, d] jmau osmnran xap Oup Tamu KHilMa-
THAA f(X, Y) Hu X YarapyBuMHuHr (PyHKUHMSICH cH(aTHIA Kapaaranja yHHHT
YUyl x =0 Maxcyc HyKTa OyJCHH.
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17.17-teopema. [(x, y) gynxyun M, mynaamda ysaykcus, [, (x, y)
xycycuil xocuraea d2a 6a Y xam Ysaykcus xamoa y yseapysuutiune [¢,d)
dan oauncan xap Oup madun Kuimamuda

L) = Fe )dx

utmeepas sguHsauiyedn Gyacus.
Azap

b el
{1, (x pdx

unmezpanr (¢, d) 0a mexuc agunrawyeuu 6gaca, y xorda 1(y) pynxyus
xam [c, dl oparuxOa I)(y) xocuraea sza 6faradu ea

1w = [0 9dx

mynocabam gpuraudup.

8- §. MMapamerpra GOFIMK XOCMAC MHTErpa/lapHH napamerp Gyinua
MHTer pajiai

L f(x, y) pymeuna M ={(x, y) ER*: x€la, + ), y€lc, d]} tyn-
nampa Gepuarad.

17.18-reopema. Aeap f(x, y) pyuxyua M mgnaamda ysayxcus ea

~+o0
I =T 5 9dx

unmezpar (¢, d] opaiuxda mexuc saxuurauysie 6gaca, y xeada I(y)
Pyukyun [c, d} da unmezparranysiu 6a
4 d -+ toeo 4
fldy=[] | fpdx]dy= | [ | [(x y)dy]dx
¢ c a a [4
Ogaadu.
Hc6ort. Teopemanunr wapraapunad I (y) oynkuwusuunr [c, d] opaangaa
yaiykeus Gyamin Keam6 uukaiu (kapadacun, 17.4-Teopema). [lewak, /(y)

¢yuxuus [¢, d] Ja WHTErpadiiaHyBuH.
SHau

+oo 400 d
[ | fx, 9)dx|dy= [ [[{(x. pdyldx

c

— A

f

TEHTJIMKHHHT YPHILIM OYJMIIHHE KypcaTamus.
llaprra xypa

o0
1@)=" f(x 9)dx
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unTerpa’ [¢, d] na Ttekuc sxunjawysun. Hewakr, ¥ e >0 osmnranga xam
wyhgait & =8(e) >0 tonmnaguku, ¢ >8 Ba v y€le, d] yuyn

oo

| T Fx, pdx)<e (17.34)
t

6ysaau. Mana wynjaii ¢ Gyinua
o0

d o t{ l‘ d 4o
I J flo gdx|dy=J{[flx, p)dx]dy+[] [ [(x, y)dx|dy.
[4 a ¢ a c {

17.6- Treopemara acocan

d ¢ t d
f1VF dx]jdy =|[f(x pdyldx

1
6yaamm. Harmnxana

d t d d 4w
[ 1@dy =[ [ {16 g)dylde+ [ [ ] [x, g)dx]dy
[ a [ [4 1

6yaanu. lOkopuaaru (17.34) MyHccaGaruy sbTubopra Oam6 KyHuaaruim
TONMAMHS3:

d d o
[ 1@dy— [[Ti dy|dx|< [T 16 9dx|dy<e@d—o).
¢ a c ¢

c

By sca
d AR AN oo d
[ I(y)dy=tl_1)r_1:m ([T pdyldx= [ [[[(x. Y)dy]dx

a

sKanuan Oungupapu. Iemak,

d e
JL [ 7l p)dx]dy=

+

S 1176 pdy]ds.

4

Qe

Teopema uctor 6yiau.

Ouanu f(x, y) Qyukuun M, ={(x, y) € R*: x€la, + o), y€[¢, +o0)}
TynAamaa Gepusran Gy.acum.
17.19-teopema. [(x, y) Gynkyua M, minaamda ysaykcus sa

2 -+oo
{ T 9)dx, | (e y)dy

unmezpansap moc pasuuda [c, - o0) 6a [a, + oo0) da mexuc AKUHAQ-
wyeuu Ogacun.
Azap

ot .t tw
[ L] 1= o)dx]dy @Gea [ [ [ [[( 9)]dy]dr)

unmezpas sKursauysiu Gigaca, Yy xorda

T1Tiw wdylas T[T Fe ndx]dy

>
a [ a
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unme2pdanrap AKUHAQUIYGHU 6Q

U 1w 0ardy="TIT Ix ndy]dx

6gradu.

By Teopevanunir HCOOTMHM YKYBUMra XaBOJa KHJAMH3.

2. [, y) dynriaas M, ={(x, Yy ER*:x€la, b), y€lc, dl} Tynravaa
Gepuaran. y nuur {¢, d] pam oauuran xap Oup Tafun KuiMatuza f(x, y)
HU X Y3rapyBUMUMHT GYHKUMSICH CH(pATHAA Kapajdrasja YIHHT yuyH X =b
Maxcyc Hykra OVJCHH.

17.20-teopema. f(x, ¥) Qynkyua M, mynasanda ysayxcus ea

L) =(Fx. dx

unmezpar [c, d] opaauxda mexuc axunaauyeuu 6yaca, y xorda I, (y)
pynryua [c, d] oa unmezsparranysuy sa

d d b b d
[ 1@ydy = ({100 dxidy =[] [ F(x, Hdy]dx

6yaadu.
Mucoanap. 1. Ywoy

HHTETDANHY Kapaiuuk. ¥ uerapajanvarad ¢gyukuusiunr (@ << 1 jga x = 0 Maxcyc HyKTa)
YErapacH YeKCH3 XOCMAc MHTerpans G6y.u6, a napamerpra GOF/IMKAUD:

T a1
I(a) = ‘S l+xdx'
o
By uxrerpaimii KyAHAArH HKKH KHCMra axpaThO,
, _+‘!°xa—1d _.a—ld v+:°xa—-1d _, »
(a) = ‘(5 % x-—“)S 1 X - 'ﬁ I tx x=1I(a)+ I, (a)

YAapHHHT XaD GUpHHK AJOXMAA-ATOXUAA AKHIIAUIYBUWIMKKA TEKUIMDPAMHU3.
0<< x<< | pa gyitugars

a—1
__1_xa—-l < X < 28!
2 14+ x

1
teurcugmaap ypuman pa ( x®~! d x wuterpan a > 0 Aa AKuiIAW uh, @ << 0 A2 y3oK-
¥Yp! ( yB <

i
JIAlYBYH (Kapajicu, 16- 606, 5- §). 16- Go6uuur 6- § naa kentupuarai 16.8- Teopemara Kypa
1

]
11<a)=j“"" dx
l-4x

i
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ArTerpat a >0 na skuniamysud, @ < 0 Aa ysoxsawyBuH Gyaagd. x > 1 Aa xyfhuparn

1 a—1

< 2

o0
TEHrCH3/MKIAp ypunan sa | 22 dx unterpan a<<1 pa sxunnawysun, a > 1 na
1

y30KIaMIyBun (xapancun, 16- 606, 1-§). 16- Go6uunr 2- § mna kentvpuaran 16.2- Teope-
mara Kypa

+‘j°xa—l
I, (@) = S Tl
i

HETerpail a<< 1 na skueaawysun, a > 1 Ra ysoxJaawysui Gyaazu. Illynpail knanG, Ge-
pHJITan

+oo g1
X
I(a) = Y — dx
. l—rx

uuTerpantunr 0 << a<< | na sKHRJIADIYBUH GYJIHIUKHE TONaMK3,
Suan 1 (a) uHTErpanHu xHcobnanmus.
Papuwanxn, 0 << x<< 1 pa

__‘ 00 'k—l
27 N(=n AT (*)
14 x r:

6yu6, 6y Katop [ay, b,] (0<C a, << ¥ < by << 1) Aa TeRHC SIKMHNAWIYBUH GYAaiH,
(*) RapaxanH KaTOPHHHI KHCMHH AHFUHIHCH

nt k atk—1 27N —(= %)
Sn(x)=23(—1) x T T—
h=

6ynamu. Arap ¥ n€N Ba ¥ x£(0, 1) yuyn
B —(—x)"] < 501
1-4+x

TCHICH3J/IMKHHHT YDHHAM GyJMinHEM XamAa

1
(e dx (0<a< )
[

HHTerpaJNUHT SKHHAAYBUHIMTHEE 9BTHOOPra oicak, yHaa Befiepurrpacc aaomatHra xypa
1

unterpan | Sp (x)dx (n=1, 2, 3 ...) Texuc skunramysun Gyaam. 17.13-Teopema-
0
ra Kypa

] 1
lim { Sp(x)dx = { (lim S, () ]1d x,
n—oooo on—)oo
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ABHA
1
‘e —1
lim 5["2 (— 1)"x“+k—‘de._ g[nm 3 (— 1) # gotk-l ]dx=
M—sc0 n—ros k-—O
0

6yaann. By TenraHKAaw KyHHZarHHH TOnaMua3:

—

lx""" i d b atb—1
< a-tk—
Il(a)=5 dx=1tlim H(—x)x dx}z
¢ 1+ n—-»ooﬁ_,
1
={”‘ Jry e 1d] {a(—l)’f
4__-_-‘ 0 ':::,a-}‘k
Jemak,
- V(=D
Lia)= ¥
ootk
Arap
te a—}

X
l (@) = dx
0= |
1
1
WHTErpaIla X == —- ATMALITHPHUIKH GaXkapcak, y Xoaaa

i.t(l—a)-—l
- j dt
141

1

l(a)=

6ynann. IOxopuaarn hya Guaan
N(=1f
I(a)= \ >
k=1

G6ynumunu tonamus, Jlemak,

S(=DF  [(E=D
I(a)—ll(a)"{‘lz(a) \ +k+-l a-—k—a+
k-—O k=1
+\‘(——1>( = )
- at-k —k
6 .
Ty

1 \1__ & i )= n
+ M= (a+k+ L _ (0<a<l)

sina¥x
k-
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Gyanmpnn (kapaicnd, 21- 606, 4-§) svTHGOpra odcak, yeza

sinan

I(a)=

sKaHAHrK weuG unkany. Jemax,
+-o0
»

P T
dx= .
J l 4-x * sinamn 0<a<l)
2. Yuwby
oo
— S smxdx
. x

yuterpanyy xapafauk. By XocMac uuTerpajamdnr ssunjamtypud GyaHmg  16- GoGnuur
2- § naa kypcarnaran snd. duad Gepuiraw wmuterpanuu xucoGaafivus. Byuunr yyyn xKy-
fiiparu

400
' gy Sinx
I(a) = s e~ Y —=x
. x
napaMeTpra GOFJIHK XOSMAC HHTErpasust Kapafyus.
Pastuanxy,
—axsinx
Hix, a)=e ax_x_ (f (0, a)y=1)

Dyukuus

{(x, ) ER2:x€[0, + ), a£ [0, c} (c>0)
TyIaMaa yanykcus,
f; (x, a)=—e" %% sinx
Xycychit xocaara sra Ba y xav yaayweus ¢yuxuus. Kyitugaru
~roo o0

gl f;(x, ayd x=— Y e % sinxdx

)
2,

BHTETPI 3C2 @ > @ (2, > 0) Aa Texuc skunaawyeud. 17.16- Teopemara Kypa

}-00 . 3 -0 ]
, —axsSinix —ax ..
1(a)='f (e " )adx—.:—j‘e smxdx:—-l’l_a2

Ofnanu (kapascmu, 1-kucs, 8- 606, 2-§). Hemax,
I (a)=—arciga - C.

—_ g4
a= -+ o 6yaranaa, / (4 ) =0 6y, —25‘ +C=0, nuun €= Gyaame. Jle-

MaK,
13
[ (a) = i arctg a.
By teurauxpa a— 0 sa sumpira yra6 KyAHZarHHH TONAMH3:
)

lim/ (a) =—.

a-+0 @ 2
278
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Illynaak kuan6, 1(0)= -’21, ABLHH

n
1= dx=—
*=3

Foo

S’ sin x
x

.

0

Gynanu.
8- §. Bera ¢ynkuus (I Typ dinep MHTerpaau) ea YHHHr Xoccanapw

Bus 16-GoGuunr 9-§ uaa ymoby
1

S' T a—xn""dx (17.35)
5

XOCMAaC HHTETPATHH KapajHK.
Hurerpan octuaary (HyHKIHST yuyH
1) a<ll, b>=1 O6Varania x =0 Maxcyc HyKTa,
a=1, b<{1 6yarauza x=1 Maxcyc HyKra,
3) a<1, b1 6yaranga x=0 Ba x =1 nyKranap maxcyc nykra-

Jap 6ynauy.
Bunobapun., (17. 35) uerapaianMarad (GYHKUHMSHUAT XOCMac HHTETPAJIH-

Aup. I],ewax. (17. 35) unrerpan — napaMerpra GorjMK XOCMac HHTerpat-
aup. Ywa epra (17.35) xocMac unrerpasnuut a >0, b >0 ja, abhu
M={(a,b)ER*:a€(0, + o), LE(O, + o)}

TYnIaMIA SKUHJAYBUH OVAMIUM K¥PCaTHIIH.
17.11-tabpud. (17.35) nuuterpan 6ema ¢ynxyus éxu 1 myp iirep

unmezpasu pe® atanapv sa B(a, b) kaGu Oearuiaanaau, AeMak
1
B(a, b)=1x""(1—x"1dx (@>0, b>0).
0

ynzai kw6 B(a, b) dynkuns R® (asostaru M ={(a, b)) ER*: a€(0,
--00), bE(0, + o)} TYnaamaa Gepuaranaup.

SumM B(a, b) GYHKUMAHUAT Xoccadapuny prasailiik.

1°. (17.35) unterpai

B(a, b) = f =1 —

uxtudpuit M, = {(a, b)ER?:a€la,, - ), bE[by, - )} (a,> 0, by >0)
TYIaMaa TeKHC SIKMHJALIYBuH O¥.jaiH.
HcGot. BepunaraH HuTerpajHy TEKHC SKHHJAIUIYBYHAMKKA TeKIIMPHID

YUyH YHH Kyhujparuua

b _ 2, _ L _
(=0 = I3 "=y ’dx+”,£x“ "0 — 0" dx
! )

€316 oJaMmus,
www.ziyouz.com kutubxonasi
Y 279



1/2
Pasuwanky, >0 Gyaranza | x*'dx uuTerpas  AKHHJAlIVBud, b >0
1}

6yarania f( 1 —x) Ydx MHTerpaj SIKHHJIAWYBYH,

I'Iapamerp a HMIT a > a,(a, >0) xufiMataapn Ba W b >0, M x€
€ (0,?J YuyH

xa—l(l _x)b—l < xa"_’(l . x)b—l < 2xa,-—l

Syaanu. Befiepuirpace anomaruiad dodgananud
1/2

[ 71—y
0

HHTErPAJIHAHT TEKUC SIKMHJALIVBUMAUTHIN TONAMM3.
Ilynunraek, napaverp b muur b > by (by>>0) xuiimartinapn Ba

Ma>o0, VxE[—;, l) yuyt

xa—-l(] _X)b—l <y —1 (I —x)b.,—l <20 _x)b.--l

1
Oysanu Ba sina Beilepuitpacc aJjiomatura Kipa Ix"—‘ (1—x)""'dx wure-

rpajHUHr TeKPIC mgmmamvsummrn Keaub qmgazm

Jemak, |x "(1 —x)"~'dx wurerpas a >a,>0 Ba b by >0 Gya-

ranja, ﬂ'bHH

My={(a, b)ER*:a€lay + ), bE[b,, + o)}

TynaMia TeKHC SKHHAaLIYBUH OYsamu.

17.1-acnatma. B(a, b) uuar M={(q, b)ER*:2€(0, + ), bE
€(0, -+ o0)} Tynnamaa HOTEKHC SIKHHMAIIYBUMJIMCHHA KYpHID KMHHI 3Mac.

2°. Bfa, b) dyukuuss M={(a, )ER*:a€(0, + o), bE(0, + )}
TYn/IamMaa y3aykcu3 (QyHKUHSAHD.

XaKuKataH xam,

1

B(a, b)= """ —x)""dx
0

uHTerpamyudr M, Tynaamia TeKHC sKHHAauyBYd GVAHIUHAAI BAa MHTErpast
OCTHAAr# PYHKUMSHUHT % (a, b)EM na ysnykcusauruaad 17.15-reopema-
ra acocad B(a, b) dyskuus

M ={(a, bYER*:a€ (0, + o), HbE(D, + o)}

TYsIaMaa Y3nyKkcHs Gynaud.
F. v (a b)eEM yuyu B(a, b)=B(b, a) 6ynann. dapxagugar

B(a, b)——i P -—x)b dx unrerpanga x =1—¢ anmaiitupuwn Gaxa-
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puica, ysia
1 1
B@ b)={ (1 —x"tdx= § A=t dt=B b, a)
0

GYNUHIMIH TONAMH3.
4°, B(a, b) dynxkuust KyHunarnua xaM ndopanananu:

oo
tc-—-l

Bfa, b)= —d4i. 17.36
@@= ——5 (17.36)

Xakukatan xam, (17.35) muterpanpa x = l—t—t anvaiutHpHil GaXapuai-
T

ca, y xoa1a

+o0 :
1 a—1
a—1 b—1 _t ot Yt dt
B(a, b)=£x (I—x) dx=§ (1+z) (1 1+t) (1412
0
+~°° a—1
=\ — L adt
a4+
6yaaam.
Xycycan, b=1—a (0<a< 1) 6yarasza
‘ = a—1
- —a)= ; ..
B=(a, 1—a) (5 Lra=3 (17.37)
Gyaapu. (17.37) mynocabarpan KyWHAarduy TONAMH3.
2’ 2) :
5°. M (a, B)EM (M ={(a, B)ER*:a€(0, -+ o0), bE(], .+ 00)}) yuyn
_ b—1 .
B(a, b) = PR Ba, b—1) (17.38)

6ynanu.
(17.35) mnterpanuu Gy.Jak/aab HHTETpa/ialMH3:

B(a, b) =bfl (1= x)”“dx=gl(1—x)”-‘ d(x: ) =% 2 (1—
1 ' 1
“x"(l—x)b*zdx= b—1 jlx“(l—x)b—zdx

a
0 a

@>0, b>1).

b—1
a

— |+
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Arap .
LA m)f = = =) (=) =" — ) —
a—1 b—1
—x (1l —x)

SKaHUJHrHNM bTHOOPra 0JCaK, ¥ XoJja
1 i 14
[0 =gt de= | (1 —x)’dx— i A=) de =
U 4]

= B(a, b —1)—B{a, b)
6y.aub, natakaia

B, t)="=L[B@ b—)—B@, bl

6yaau. Dy Teursukian sca

b—1
B, b) = =

Ba b—1) (@>0,6>1)
OYVIHUIMIM TONAMH3.
Xyama wynra yxwam ¥ (@, b)€M” yuyn
(M” ={(a, b)ER?:a€(l, -+ o), bEO, + o0)})
B, b)= = Bla—1, )

a-tb—

6§ naau.,
Xycyeay, b =n (n€N) 6Varanga

n—1
B(a, b) = B(a, n) b B(a n—1)
636, (17.38) (opmyraHn Takpop KY/m1a6 KYHHIANHUH TOIAMHS,
n—1 n—2 1
Bla, n)= a1 Taxa—z H_—l B(a, D.

1

© g— I
Papwanky, B(a, 1)= [x*'dx=—. Jlemax,

1] a

1.2 ....(n—1)
a@-1@=4-2) ... @@+n—1)"
Arap (17.39) g2 a=m (m€N) 6Vaca, v xoaia

B(m, n)= 12 ... (aml) _ _(a=hlm—1!
P mmeb D) (mn—1) (mtn—1D1

Bla, n)=

(17.39)

10-§. Tamma dynkunsg (Il Typ ilaep unterpann) sa yHMHr XoccanapH

bus 16-600muar 9-§ waa kyiulary
_t.,,
Vooat e ax (17.40)
0
XOCMAC HIITETPAIHY KapaiuKk. By uerapatammvaran dyakuusaanar (<< 1 ja
x =0 Maxcyc HyKra) yekcH3 opanuy Gifiiua OJMHIaH XOCMAaC HHTErpajH

282
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6yammu Gunan Gupra @ ra (mapameTpra) XaM Goramkaup. Yiua epaa (17.40)
xocmac uurerpaJuuar @ >0 jaa, asuu (0, - o0) ja sxunsiawysuu, a << 0
Ja, abHd (— oo, 0] Ja Yy30KkJalysud OVJMUM KVpcaTHAIH.
17.12-tavpud. (17.40) nuterpan eamma pyusyus éxku I myp 3i-

aAep unmeepasy 1e6 aranann Ba I (o) Kabu Gearuwnamagu. Jlewvak

~}o0

Fr@={ x'e*dx.
1]

Myupain xuan6, I (a) dyukoust (0, + oo0) aa Sepwirawaup. S I (a)y
OYHKUMSHIHHT XOCCAJapHHH YpraHadinK.
1°. (17.40) uurerpa’

I'(a)= f e dx
0

HXTHEPHE [a,, b,] - (0 <a,<<by<< - ©0) opaiiga TeKHC SIKHILIALIYBUH
6V.1anm.
Hcb6or. (17.40) unrerpainy KyHuaard HKKH KHCMra axpatul,

= r 1 T°
[ Ve tde={ e Fdx- | e T dx
(U 1

yJapnuHr xap 6HPHHH ajqOXH1d-aM10X1Ja TEKHC SKHILAINYBUHIHKKA TEK-

LIHPaMH3.
Arap a, (2,>0) connn 0.u6, mapaMCTp @ HHNT & > 4q, KHHMATJapH

a—1 —x

1
Kapaqca, yuna Gapsa x€(0, 1] yayn ¥ ¢ " <~i=a, 6.6,  ywoy

606uunr 4-§ uia keatupuiran Beiiepiitpace asoMarHra acocan

1
[ 2 e dx
b

MHTErpai TEKHC SKUHJAIIYBYH OyJaiu.
Arap b, (b, >0) counn o0an6, napaverp @ HuHr a<<b, xuilMaraapn

Kapasaauran 6yaca, ynia Gapua x > 1 yuyn

i bo—1 —x by~ 1\0o¥1 1
Xl g e <(e ) vy

6Y.1106,

MHTETPa/HHHT AKMIAYBUHANIHIAY, sina Befepwrpace asoMartira kypa

[ e dx
1
HHTErPaJHHHT TEKHC SIKHHMJawypud Oyamumnn tomamua. IHysaah xuam6,
—{:oo
Fr@=§ »'e*dx

. 0 .
www.ziyouz.com kutubxonasi



uHTerpad [a,, byl (0<<a, < by<< + ) ma TekuC AKUHJAUIYBYH GYaamH.
i 17.2-30c dgarma. ['(a) Huur (0, +- 00) A2 HOTEKHC SKHHJIALIYBYMINTHHUL
KYPUIIl KUHUI 3Mac.
2°. I'(a) pynkums (0, 4-00) ma VSIVKCH3 XaMmja Gapua TapTeGjaru
Y3/yKCH3 XOCHJaJapra 3Ta Ba
L oo

r‘"’(a)=£ e nxy)"de (n=12, ...).

UcbGor. Y a€(0, + oo) HykTann oaafiiuk. Yuja wmynfait [, b,
(0 < a,<b,< - o0) opanux, TONHAMKH, @€ [ay, b, 6yaanu.
Papuariku,
4o
F@={ 'e™*dx
o

HHTCrpa octHaard f(x, a) =x"""e* pyukuna M ={(x, @)€R? =x¢€
€(0, - 00), a€(0, -~ )} Tynaavaa yaavkcus Gyurupsmp. (17.40) un-
Terpad sca (loKopHia ucCOT ITHATaHra Kypa) [a, 0,] Za TeKHC siKuH/A-
wyBud. ¥ xoama 17.4-Teopemara acocan [ (@) ¢yuxuus [a, b,] na, Guio-
Gapuil, a HyKTajga Y3JIYyKCH3 Gysaiu.

(17.40) unrerpan ccrugary f(x, a) =x*"'¢™* Qyuxiuus

fir, d=+"""eInx

XocudacHMRUHr M 1YniaMgpa y3.IyKceH3 YHKUMS OSKaHJIHACHnd nafikam  xu-
Hun aMac.,
Ouau ® +*
falx, d)dx=| x* e FInxdx
a

or—4

HITErpadiiu [a,, b,] Aa TEKHC SIKMHJALIYBYH GYJHIIMHH KypcaTtamus. Yoy
£

L .
{! e Inxdx wnrerpas ocruarn x* e ¥Inx  Qymkums vayn 0 <
<x<laa | X 'e ™ Inx| < x| Inx| Tenrcusank YpumammEp. b, (x)=
Qo ay
—1
2

2
=x |Inx| pynkuns 0 << x< 1 Aa uerapananranJurujam Ba | x dx

Sy

1
HHTETPAAHHHT SIKHHAAILYBYUMTHTHAAI J £ lnx|dx wasr xaM sIKEHJIA-

wyBys OYauumEd  Ba  Beilepurrpacc  anoMatHra  Kypa  Kapasaérrat
1

—_] -
f X*T'e ¥ Inxdx MHTCrPATHMHT TCKHC SIKHUUMAUIYBYHJHTHHH TONAMHUS,
i

Olydra yxwam Kyduuaru
+ |
[ x*'e™Inxdx

Y

i
MHTerpadga, muterpan octiiark x° e ¥ Inx pymxkuust yayn Gapua x> 1

Ja
(bo +2 )bo+2 s

—1 b1 — by =
e Inx< T e T inx< x0Tt )
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=]

o dx "
6110, ry HHTCTPAJHUHI  SKUHAAIYBYHAMIMAAH, sina Bedlepmpace

=+

+ o
anovatira k¥pa | x*7'e¢ *Inxdx HUHP TEKHMC SKMHIAIIYBUHAMTH KEJHG
1

+ o
t 1

qukaau. Hemax, [a,, b,] na ] 7 e *Inxdx nurerpaj TEKHC SIKMHJIA-
0

wysyd. YHpa 17.16- reopemara acocau

T e e 1 e e
ra=({ e dx)' =] (e Vdx={ e " Inxdx
] 0 0
6ynamu Ba I (a) [a, b,) na, CunoGapun, a UyKTaja Y3JyKCH3AHD.
Xygw my #iya 6unan [ (a) pyHKUMSUIIMHET UKKHHYH, YIHHUH Ba XOKa30
TApTHOATH XOCHJAJAPHHUHET MaBXKYIJHIH, Y3AYKCH3IHIH Xavjia

+ o
' @) = é X7 e (Inx) dx n=1,2,..)

OVMIIM KYpCaTHAA[H.
3°. I (a) dyuxuust yuyn ywby
Fra+1)=a-I'(@ (@>0)
dopmysa ypHHIIH,
XaKUKATAH XaM,
400
= x'e*drx=

[
unTerpadny 6ysakaal HaTerpastnacak,

Ot .

"enl)

o oo 400 R |
I‘(a)=e"‘-—-a—| +§ —J;—e_xdx=71"(a+l)
@ @
6yiub, yHJaH
% e+ 1)=aTl(@ (17.41)

Oy iy KeauG uukasu.
By ¢opmysaa épuavuia ' (@ --n) Hu TomMIn MYyMKHH. JlapxXakHKar,

(17.41) opmynanu Takpop Kynmao,
F'a+2=r(a+ 1)-(a+1),
Fa+3=r@+9-@+2,
Fe+n=ra4+n—1l@+n—1)

GysuiuMEY, yJapiaH 3ca ‘ .

Fat+n=@+n—l)a+n—2)... @+2)a+1)-al(a)
9KanJuMruay ronamus. Xycycaw, @ = 1 Gyaranja
Tet+tl)=n@@—1)...2.1.I' (1)
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+oo
6yaapu. Arap I'(1) =g ¢ *dx =1 Gysmummmn sbTHGOPra OJCaK, YHiA

I'(n 4 1) =n! skanaury KejgHO YHKAAM.

Slna (17.41) dopmyaanan doitganamnd I (2) =TI (1) =1 6Yamummm to-
naMus. :

4°, I'(@) $yHKUMAIMHAD Y3rapHil XapakTepu.

I (a) dyuxuus (0, 4- co) opasmkia Gepusiran 6yumG, wy opasmkia Hc-
Tajsran Taprabam xccuiara ara. By ¢yukumsumer @ =1 Ba a =2 nyxra-
Japyiard KuiiMarjapH GHp-GupHra Telr: !

rH=r@=1.

I (a) byuxkuuara Poaub Teopemacuhn (kapaacun, 1-KucM, 6-606, 6- §)
TaTOHMK KHJIA OJ1aMU3, UYHKH IOKOPHA KeJITHpHArad (akTtsap Poab Teope-
MacH ApTJapHUMNT Gaxkapuaviuuig Tabmunaadag. Ievak, Poasb Teope-
Macura kypa, wynfait a*(l <a*<{2) ronmaamuku, I (%) =0 6Vaaam.
v a€(0, + o) jta

—+oo

I (@) = !. e In xde >0

6ysmmi cataban, I’ (a) dynxuus (0, - oo) opaauria KaTeuit ycypun 6yaa-
. demak, I (a) gynxuust (0, - o0) ja a* nykrasan Gouwika HyKrTasapia
HoOATa alnanvaiid, sSblid

1"’(a)=£ e Inaax =0

tenraava (0, - co0) opaaukia a* mam Gowka euumra sra 3Mac. ¥ x0.1a
0<a<a*ga I'(a)<<O,
a*<<a<-oo pal’(a)>0
6yaaau. Hdemak, I'(a) dynkmus ag* HyKraga MuHaAMyMra ara. YIUHT MHNH-
MyM KuiiMaTtH I (g*) ra Temr.
Takputuit xuccdaar ycysamu GHaaH
a*=1,4616 ...
I'(@*)=minl (@) =0,8856. ..
6yaunM TonuAran.
y * I'@ oyskus a>a* pa ycysuu 6ya-
ransmrd  caabimt a >n -+ 1 (n€N) 6yarania
T@)>r{n+1)=n! 6yau6, ynaau
lim I'(a) =4 o0
a—>-+too
OYJIMILHIM TONAMM3.
Wkkunun ToMougan, a-~-+0 za I (@+1)—

-1 (1)=1 xavaa I’ (a)=@ SKaHJMIH-

Aau limol‘ (@) = -} 0o keaub umKanH.
a--»—+

0 I
X I'(a) pysxumsuuur rpapuru  16-uyusmana
16- ukama TaCBHPJIAHTAIL.
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11-§. bera pa ramma ¢yHKUHajgap OpacHiard GOrjaHHIL

bBus xyiuga B(a, b) Ba [ (a) dyukuusaap opacujaru GoFJanumHu Hpo-
Janaiipuran ¢GopMySanH KeaTHpaMM3.

Mabaymiry, " () dyuxims (0, -+ oo) aa, B(a, b) ¢yukuus sca R? ¢a-
sofiaru M ={(a, b)ER*:a€(0, + o), bE(0, - o)} T¥miamua Gepu.rai.

17.21-reopema. N (a, b) €M yuyn

B t) = - TO
r(a+-b)

opmyaa Gpurauoup.

-0

Hc6oT. Yuby r(a+b)=bf Ve e (@>0, 5> 0) rav-

Ma (YHKUHAAA Y3rapyBuMHH KYHHJArHua aaMallTHPAMH3:

x=>0+0y (¢>0.

Harxaza K‘vﬁn;(arura sra Oy.jamus:
r(a+b)——t (14 PPt ot e Ly dy =
= _!_t)a+bj‘ gl e gy
0

Keliunry TENrJHK jan Kvﬁu;narm—m TONAMH3:

T@a+b YTt g
= —1 —(l-hy
Q _l_t)a*'b \ e dy
a—1 o
By TelrAHKHHAT Xap MKKH TOMOUMHH (' ra  x§mairtupu6, wuartumanu {0,
-+ 00) opanuK OYyHHYa HiITETrPasIaiMu3:
+o0 400 Hoo

. ta—l * . .
A ——— = a+b—1 —(141) a—1
Hes b)j o S [\ e ydy]t 4
0 0 0
Arap (17.36) dopmyaara kypa

e dl =B, b

— 4 =B(a,
S (14-1)%+0 @0

3KanulH 3'bTH60pra 0JICaK, YH/Aa
o

Foo oo
Fa+6-B@b)y=[ [[ ¢+ e ay] ™ ar (17.49)

oVnagu. duau (17.42) Teurauknuur YHr ToMonuaarH uxrerpaa [ (a) - I'(b)
ra TeHr GYVIHIUHNM MCOOTAAiMM3. YUHHT YuYH, aBBado Oy nuTerpasiapia
MHTCrPaiIall TAPTHOMHHM aJMAIITHPHII MYMKMHJIHTHHE KypcataMus. Bymunr
yuyii 17.19-Teopema 1uaptiapH GaXKapHHILIMHH KYPCATHUIHMHS KCpaK.

Hactaa6 a> 1, 6> 1 6yaran xomun Kypaiiuk.
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www.ziyouz.com kutubxonasi



a>1,b>1 nma, seuu {(a, B)ERZ:a€(l, + o), bE(l, + =)}
TYIJaMJia HHTCrpasj OCTHAATH
f (t, y) =ya+b-l za-l e—-(l+f)y

dyukuua N (¢, Y)E{(t, YYER2:L€[0, -+ o0), y€[O, + )} ma ysaykcus
6ym6, f(t, v) =y* o FTem Y 5 0 Gynamm.

e e

Y6y J f, ydy =i! 27yt Y Gy yyrerpan ¢ arapys-

upHuHr [0, -+ o0) opagMKAa y3nykcH3 dyHKuuAcH GYJaju, YYHKH

400

‘S {8 ot =0 g g 4 ).

0

ta—l
(14 fystd

Yuby
-{‘r-oo -{.-oo
é [, yat =4 1yttt e gy

uuTerpan y ysrapysuunuHr [0, 4 co) opanvkaard YanykcH3 ¢y HKIHSICH
6yJanu, YyHKH

+oo

: ta—-l a+b—1 e~ 45 — rgy. b~1 ,—y

| y @-y
Ba HUX0AT, 0Kopuiara (17.42) mysocabatra kypa

zw[jw ta—lya-}-b—l e—(l+t)ydy] dt

HHTErpan SIKHHJIALYBYH,
Y xoapa 17.19-Teopemara acocai

+ o "l:‘w
J [‘ ta—lgﬂ-f-b—l e*—(l‘}-l)y dt] dy
0
ANTerpal XaM SKHHJAuIyBYd 6Vmu6,

e i o0 N +o_ to 1 b
| [Z (el e aglat = [ [ T Y ity

6ynapu. Yiur TOMOHAArH HuTErpajH XHCOOJaM/IHK:

Im[-fi—mta_l ya+b-—l =140 dy] it =(J':T°°[z.‘m §0=1 b=t —Gtty dt] dy =
b
_+°° at+b—1 —y T a—1 —ty _
=[] y e [J e dt dy =
b
T atb—1 —y ! Te a—1 —ty
= v Sl T e a]dy =
oo 17.43
={ e .r@dy=r@-re. (1749
a :
288
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Hatuxana (17.42) Ba (17.43) myHocabarnapaan
I'(a-+0b)-B(a, b)y="r(a)-I(b),
S'BHH
- I'@a-rey
B(a, b= TaTh (17.44)

6ysmum xesu6 unkaau. bus 6y dopmymann a>1, b>1 6yaran xon
YYyH HCOOT/AAHK. DHAM YMYMHHl XOMHH KYpaiiuk.

Afraitnuk, @ >0, b >0 6Yacun. Y xonga ucGor stuaran (17.44)
¢opmysara Kypa

Ba41,b+1)= ”“[_J(fa‘j_'b’f;;r ) (17.45)

6y nand.
B(a, b) Ba I'(a) dbyHKuuAnapHUHT Xoccasapuaan dolaanannG Kyinaa-

TMHH TONaMH3:
= a 1) = a b
B@a+1,56+1 a+b+1B(a’ b+1) atorl a bB(a, b),

FTe+N)=al@ I'o+D)=b-Tp),'a+b+2d=(@+b4 DI @+
+b+D)=(@+b+1)(@+b)-I'@a+d).
Hatixaga (17.45) dopmyna Kyfugaru
a-b B(a, b)= a-T'(a)-6-T (b)
i (at+b)at+b-+1) (a+b)(a+b+ DT (a+b)
xzj'/pmmmra keaaju. By sca (17.44) ¢opmyna a>0, 6>0 a2 xam ypuH-

JY 3KalvHH OHIIHpajH.
17.1-matuxa. W a€(0,1) yuyn

Fra@r(—a=—= (17.46)

sinagn

6ynand.
Xakukaran xaM, (17.44) ¢opmysapa b =1—a (0<<a<<l) peitnaca,
yHza
. _ =I‘(a)-1‘(l—~a)
B, 1—a) — D
6y, (17.37) Ba I' (1) =1 MynocaGatsiapra MYBO(HK
r@r(—a=—— ©0<a<l).

singx

Onarna (17.46) dopMyaa xeamupuus popmyasacy ned atajagd.
Xycycay, (17.46) ma a == -—;— Jae6 OJICaK, yHAaA

r(z)=vw *)

19—2149 . ) 289
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GVMHUIMEH TOMAMH3,
17.2-satuxa. Yuby

i Ve
r@r (a+ )= za=r"0a) @>0)
topvyna ypunsmanp. Ulynn xeboraaimus.
(17.44) mvuocabaraa a =0 peb
- T (a)-T (a)
B(a, a) ~Fes
Gyumimny Tonamus. CyHrpa

B(a, a)z—-j‘[x(l*x)]“"dx ——=S“[_4"(?'—x)2]a-ldx=
0 S

1 1
mHTerpAIa - =X =—2-1/7 aNMALITHPHINHY Baxkapuo,

l. 1 a—1{ 2
B, a)=2g[-4—(1—-t)] 3t dt =

0

~L
g

1
5 a—1 | !
=§27£‘7ij (1—9 dt—'TﬁF—_l'"B('?a)
0

ra sra Gynamus. Hatwkana
ey 1 B( 1 a)

r2a 22-1 2
6ynanu.
Sna (17.44) ¢opmyaara Kypa
l‘(-—;—-)d'(a) I (a)
Blgre)=—r gy =V7 )
rery) T et
6yaG, (**) mynocaGatian
(e 1 —_ 1
Fea —sm—1 V- 1
f(a -+ —2—)
SKamru Keaud unkaad. emak,
o
r(a).r(a+-;-) - zzlfl I 2a). (17.47)

Onaraa (17.47) dopmyna Jexcandp gopmyiacu je6 atasany.
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18-BObB
KAPPAJIH UHTETPAJUJIAP

«MaTeMaTvK anaju3» KypcuuuHr l- gueM, 9-— 10- 606.apuia ¢yuxuus-
IMHr alMK MHTerpaju Gatadcua YpraHMaaH.

Matemartuka Ba (paHnuHr GOLIKA TapMOKJapuia Kyn YarapyBuHad (ynK-
NUsINapHUHE MHTErpajiiapy Guiall GOFSIMK Macasiajapra iyd KedaMus (Kyiu-
Aa, 1-§ Ja KearTHpuJalran Macania luyJap kymaacHpasaup). Dunobaph,
VJ1apHH — KappaJii HHTerpas’apiiy ypranuul Basu(acH 1o3ara KeJaju.,

Kappasn Hurerpasiiap Hasapusicuia XaM, aHHK HUTerpauiap HasapHsicH-
JAarHjIeK, MHTCTPAJIMHI MABXYJIHIH, VHHHI XOCCaJapH, KappaJH HuTerpaJ-
KM XHCOGJALT, HUTErpajluir Taréukaapy ypraHuiajd. Bynza aimk HHTerpadl
XaKW1arH MabAyMOTJapiaH MyTTacud (ofjanana GopHiaJi.

[lyuu TabKUAIAll JOSHMKM, ANMK HITCrpadja HHTErpajiiall OpasjHFH
TyFpu unauk (R — (a3o) nard kecMagan uoopat Gyica, Kappadd HHTerpast-
Japia Moc (asoiaru coxanap Ovaaad. Dywgalt coxadiapmunr TypaHua G-
JUIUH KappaJu MHTerpajiapud  VpraidiuHd OupMyHua MypakkaGaaluTHpa-
. Ba, XarTo, KeHHHPOK KYpaMM3KM, HHTerpa’] TYIIYHYaCHHH XaM TypJiya
KHPHTHILHH TAK030 KHJaIM (Kehinnrd Gofuapra Kapasr).

Kylinna 6us, comlaiMK yuyH, HKKH Y3rapyBuMiad (pYHKUHMsJIADUHHT Ml -
Terpaiiapu GHJal TAHHILAMMS.

1-§. HKkkH Kappaau HHTerpan Tabpudu

Aupg Hnrerpasuuur GalHHUM 10y MHTETPas TyllynuyacHra oJHG Kesda-
Jurall Macadajlan Goulsarall 31MK. VIKKH Kappasid nuTterpaa TYIIYHUacHHH
Yprauunmm xaM ynra osM0 Kejalduran MacasjJand  KedTHpuinjdan  Copiiak-
MH3.

I. Macaaa. f(x, y) ¢yukuus uerapananran (D) coxaga® (D)<
C R®) Gepuaran, y3aykcus xamia % (x, y) €(D) yuyn j(x, y) >0 6yacuu.
R?® (asoga Oxyz— Jlekapr xoopaunara cHcreMacuuu odaimk. IORopuaan
z2={(x, y) cupr Gusan, ¢y ToMOHuAal, scobunrapn Oz yxura napaiien
6yaran UMAMUADHK cupT xaMaa mactaad  Oxy  Tekucanrugaru (D) coxa
6uian uerapadanran (V) xkucvun gapaiiiing (17- uuava). (V) xucvamir xax-
MHHHM TONMIN Taial STILICHH.

Arap f(x, y) dymkwas (D) za jarap-  zd z=fxy)
Mac GVaca, f(x, y)=C (C—const), y ;
xoaga (V) >xuCMIMAT (UMAMILAPHUHT) XaXKMH T4 Ty

V =C'D /? | l ' l !
ra Tenr 6yaagu, Oywiaa D — (D) coxanunr '
103H.
Arap (D) coxana f(x, y) x Ba y ysrapye- a
UWAADIHED MXTHCPHA Y3IYKCH3 (DYHKLMACH 4

6yica, y xonza (V) XKHCMIMHT XaMHHH /y
TONHII y4yH, aBBasio (D) coxamM srpH uH-

)(w

17- unsma

* Dy cpia pa Kearycnaa xamma BakT QYUKIHSHK T @BHKACHRL coxacH (D) mu
fosra sra OyJiran coxa Ae6G xucoGaaiimus.
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3HKJap Ounan n Ta Gyaakka 6YJiamus: (D)= U (Dy). bByayBau uusuK-

JIapHH uwamupysqu cudaryia onu6 Oz wgm‘a napajies UMJHHIPHK
cuptaap yrtkazamus. Hatwxama (V) xucm nTa (V,,) k=1, 2, . n)
6Vnaknapra axpanamu. Cyur xap 6up (D)) (k=1, 2,... n)aa uxmepnu
€z M) HykTa osmamus. By (D) za [(x, y) (ryuxuumm yarapmac Ba f(§,,
1) Ta Teur Jecak, y xodiga (V,) Cysakuuur XxaXMH TaxXMHiUaH

& mw)- Dy
6yaub, (V) MHCMHHHT XaMMH 3Ca TaXMHHAH

Va )y f & M)- Dy
k=1

6ynaau, 6ysza D, —(D,) HHHT 103H.

(V) KUCMHHHT XaXXMHHH H(po,'la.nonqu 6y dopmyna Tagpubuiizup. Yyn-
KM, f(x, y) vu xap Sup (D,) nma yarapmac  f(§, m.) 2e6 xucobaamuk:
f@x, ) =T M), arap (x, y) €(D,) t¥aca.

Auam (D) coxanu Gynaknapra OYJMHHIU COHMHH IUyHaadl oprrupa Go-
pafiauKkH, Oynja xap 6up (D) (k=1, 2, ..., n) GyJakHHHT JHaMETPH
HoJIra MHTHJA Gopcull, ¥ Xoaja

Z fEps Ng): Dy,
k=1

KuitMaT v3nanaérran (V) xuMcMuMur XaKMHiM ToG0pa aHMKPOK HDozanait
6opaau ne6 xucobnawr TaGuuiadp. IeMak, Macasia 10KopHAarH AMFHHIHHHHT
JIMMHTHIIH Tomuul GHJaH XaJ KHAHHATH. DyHZal HHFHHAMNMHE JHMHTH MKKH
KappaJsii MHTerpajd TYIIYHYacHura o.H0 Kesagu.

2. Ukku xkappaiiyu uuTerpana tabpudu. Hkku Kappaan HuTe-
rpa;ing Tabpudialgal dasBasd 6ab3d OHP Tyuyiuanap, xyMiagad (D) coxa-
HUHT OysMuMILY, (QYHKUMSHHEHT HHTErpad HHUFMIAHCH TYLUyHYaJdapH OHiaH
TAHHILIAMH3,

bBupop uerapananran (D)= R? coxa Oepuaran 6yacua. (D) coxauuur
yerapacHjard HXTHEpHE HKKH HyKTaud OHpAAWITHPYBud Ba OyTyHJafl wy
COXaja CTyBud uM3HKHU (3TPHM uM3HkHY) [ uusuK Je6 araidmus. Pasuiau-
k4, Oyngail uynsnkaap (D) coxanu Gynaknapra akparta/u.

Wlynunraek, (D) coxaga O6yryHaait €TyBuH €nHMK YHMSHKHH XaM [
uu3nK  pe0 Kapaiivus. Dynpait uusuksap xav (D) coxaum GysakJapra
axpatagd. Dy coXann Gyaax/iapra aKpaTyBuM UCKJH COHJAArH [ YH3HKJap
cucreMacu {[:l < (D)} (D) coxauuur 6yauHuiug fe6 atananu Ba P={l/: /=
(D) kabu Genrunanany. (D) coxanu 6yaakyapra aXKpaTyBud Xap OHD [ UH3HK
P O6ysmuuwbnur 6Yanysun ausurd, (D) coxanmur 6ynarn sca P GyumuHIL-
Hunr Oysary gefinaaad. P Oysmuuumn OyAak/apy AMaMETPHHMMC SHT Kat-
Tacd P GyAuuMIUHMIT JUaMeTpPH Je6 aTaiaid Ba Y Ap KaGu OescHAaHaiM.

Mucoa: (D)={(x, y))ER: 0<x<1,0<y< 1} 6yacun.
Kyfingaru

x (i=0,1, 2 3, 4),

If

X =

*®=0,1, 2, 3)

L~
f
w
=
I

w|m o
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unsngaap cucremacu (D) coxanpur P, GynuuuM,

it
x=x=— (=0,1.2 ...,n),
n
k
=y =— (k=0,1,2,...,
y=y,=- ( n)
UH3HKAAP CHCTEMACH 3CA MY COXaHHHT 6owKa P, GYaunun 6yaaan. YNapHHHT AuaMer-
5 9
— ———y Ap =" ra TeHr,
pu A p, 12 Py -

Hemak, (D) coxa Gepusarad xonja, Oy coxaHd TYpiAH ycyaaap GHJaal
6y unniLIapaiid Tysuin myvxul. Hatikarza (D) coxanuur GYJHHAWIApH
TymaamMH xocua Gynagn. YHH £ ={PI} kabn Genrniaiux.

f(x, v) pyukuus (D) R* coxaga Oepuarad OyiacuH. DBy coxaHuHr
Pe® 6yauuumnu Ba Oy Oyaunnmunuur xap 6up (D) (k=1, 2, ..., n)
6yaarnga uxtuépuit (&, me) (k=1, 2, ... , n) HyKTanu onaiymk. Bepun-
ran $yukumsinunr (§,, m,) HyKTagaru kuiimatu [ (&, m,) HH Dy (D, — (D)
COXAHHHI 1034) ra KynmaiTHpHO, KYyHujaru

n
0=k2 [ Eer M) Dr
=1

HHEHHAMHY TY3aMH3,
18.1-taspud. Yuwby

o =k§lf(§k, 1) Dy (18.1)

Burnaad, f(x, y) OYyHKUUMSHUHT unmezpaa durunoucu 6ku Puman  durun-
ducu peb araaaju.

Mucon. L. f(x, y) = x-y dynxuusuuur (D) coxagard uurerpas HHFHHAHCH
n n
a =Elf(§k » g ) De= k;{ Eene-Dyp

Gy1anu, Gynaa

(Bre Np)E(Dg) (R=1,2, ..., n).
2, Yumby
1, arap (¥, y) €(D) aa, x — pauuoHas coH, y — panmonaj con Gyaca,

P(x, 4) ={0, arap (x, y) € (D) Aa, x Ba y napusir Kamusia GHTTACH HPPALRHOHAT COH
6y.1ca

GYHKIMAHHHT hHTErpal AHFMHIMCH KyfAuaarsua Gynamu:
n D, arap Gapaa Ej, Ba m; Jap palyonaa con 6¥yica,
o= 3 (En 1 Dk——-{ :

0, arap Gap4a &, éku Gapua 1 JAap HPPauHOHal COH
k=l 6yaca.

IOxopraa keartupraran Tasph(iall KypHHaaukH, f(x, y) GYHKIHANMHT
vHTErpa1 HUFHHAMCH O Kapadaérran f(x, y) dynkuwmsra, (D) coxanunr 6Y-
JMHHII yCyaura xamia xap Oup (Dg) san oaunras E, 7, HykraJapra Oor-
JHK OYJajd, SbHH

or = 0p(f, & M)
www.ziyouz.com kutubxonasi 9293



f(x, y) dynkuua uerapasanran (D) R* coxala Gepuaran GYaCHH,
By (D) coxaumur myhjai
P, Py ..., P, ... (18.2

OYJHHULIIAPHHH KapalMH3KH, VJIAPHHHT JAHAMETPAAPHA4H TAWIKHJI Tonra

App Apys oovs hp yons i

KeTMa-KeTJHK HOJATa MHTHJICHH: k,,m—> 0. Bywaait P, (m=1,2,...)

Oyammuiiapra HucOaTad f(x, y) QyUKUHSIIMAT HHTETPA] HHFHHAMCHHH TY-|
3aMH3,

P

Opm =k§ [ €e M) D

Haruxaga (D) coxanuur (18.2) 6ysmummnapura moc f(x, y) ¢yHKkuus
HHTerpajl WuFUIAMJApH KuiMataapujau ubopat KyHujaru

Op 0o eo0 5 Opy 00 s

KeTMa-KeTJMK Xocu.1 Gyviaui. Dy KeTMa-KeTMKHHHT Xap Oup Xaaum (5,

M) HYKTajgapra OOF.lIK. ‘
18.2-tawpud. Arap (D) coxamunr xap xaujnait (18.2) 6¥aunuumaap.

KerMa-KerurH {P,} onunrasja xaMm, yunra MoC HuTerpal HuFMiIAM  Kuii-

Mataapudan uGopar {o,,} KetMma-ketauK, (§,, Mz) HyKTanapiud Tausab o.M-

Huumra GorsMK Oy.amarad xoJjla XxamMa BakT 6urra [ coHra wunTHica, Oy

I ra o durundunune aumumy 1e6 atanaiy Ba y
i

n

lim o =1im ¥ G M) Dp=1

Ap—0 er)o k=1

KabH Oearusanajy.
Wnrerpan BuFHHAMHUNT JMMHTHHM KYfiugardua xam Taspuduiain  Mym-

KHH.
18.3-raspud. Arap % ¢ >0 cou oaunrauaa xaM, myviuaa 6> 0

Ttonuacaky, (D) coxanunr auametpu Ap < § 6yaran xap xaugad P Gyauun-
M xaMaa xap 6up (D,) 6ynaxzaru uxtnépuit (&, mz) Jap VUVH

lo—1I]<<e

TEHrCHaNUK Gaxkapunca, ¥ xoaga [ ra ¢ durundunune aumumu Jeb arta-

Jajd Ba Yy

limo=1
A,P:—DU

Kabn GeJruianHaliu.
Auan f(x, y) pyukuuanusr (D) coxa Gyiinua WKKM Kappasm uiTErpa

JIMHHHT TaBPU(PUIE KeaTHpaMH3.
18.4-ranpud. Arap A,~>0 ma f(x, y) QyHKUMSHHHT unTErpa AHFHH-

JMCH O 4eKaW JuMHTra sra Oyaca, f(x, y) gyskuus (D) coxaga uumee-
paaranyedu (Puman masrocuda uxmezparradyaut) pynxyus Aelmnaid.
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By o twpanguuunr yekau auvutd I 3ca f (x, y) ynkuusauunr (D) coxa
OVimua ukkw kappaasu unmezpasu (Puman unmezparu) pefiniazu Ba y

1] 1 5dD
kabu Gearuianand. Jevak,
[[10e dD =limo = lim 3, | €, 1) Dy.
P H

D A, P-)0 fo=

Bupungn nyuxtaa kearupuaran (V) skuemmmnr xaxumu  f(x, y)  (pyHkuus-
uunr (D) coxa Gyiiuua MKKM Kappaau uHTerpajujan HGOpar SKaH.

Mucoa. 1. f(x, y) =C — const dyukuuauunr (D) coxa Gyfiuua HKKH Kappa'H
BUTErPAJIMHE TOnaMu3. By (QYNKUMAHMNT HHTErpai HUFHHIHCH

n
0=2‘_ C-Dp=C-D
k=1

65am6, Ap—0 2a lim o==C.D 6fnann. Jewax,

A p—0
[{{c-dp=c-D.
Xycycan, f(x, y) = 1 6¥mrauna )
{(fdD=D (18.3)

(D)
Oyaazu.
2. Yu6y nynktiaa ¥ (x, y) dynkunauunr (D) C R? coxada nirerpal AHFHHAHCHHR
Tonras IMK. Yuunr Hpolacu Xamia HuTerpan 1anpubunan Oy dyukuuanunr (D) coxaza
HHICTPATIAHYBUM SMACAHTY KEIHG uMKAAH.

18 .1-3cnarma. Arap f(x, y) ¢yuxuus (D) coxaza uerapasnanma-
ran 6V.ca, y iy coxaja uHTerpasaianMadi.

2- §. Hap6y anrunpunapd. Uk kappaau HHTErpaJIHUH 60IKAYa TabpHiH
1. Hap6y siurunauaapu. [(x, y) byuxkuus (D)= R? coxana Ge-

pu.ran 6yan6, y my coxaza uerapajsauran oOyacun. [Jevak, myHga# ¥s-
rapMac m sa M consap MaBxyakH, W (x, y) € (D) aa

m<fx, <M

6j’magu.
(D) coxanuur 6upop P 6y auumumeM oqafiauk, Dy OV MHHIIEHHT Xap

G6up (D) (=1, 2, ..., n) 6Vnaruaa [(x, y) OyHKUHA uyerapaJaHrad
6yanb, yHHHT aHWK uerapaJjapu
my=1inf {{(x, y) : (x, ) € (D)}, My =sup{f(x,9): (x, y) €(Dp)}
MaBxya 6yiagu. Pasiwankn, ¥ (%, y)€(D,) yuyn
my < [, y) < M. (18.9)
18.5-tavpud. Ywby

n

S =/Zx mka, S= EIMka

k—1i
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AuFnHMnap Moc pasuuisa JapOyHuur Kydu Xampa foopu  durunduiapu
Ze6 aTananu. ‘
By rtawpudnan, Haply #mFunmunapunvnr f(x, y) dyuxumsira xampa (D)
COXaHHHT OyauHHIIHNra GOFMHK SKAHJHTM KYpHHAIM:
S=Sp(f), S=Sp (f).
Hlynunraek, xap nouMm
s<S§

6ynany.
IOkopunarn (18.4) Tenrcuamukaan colizananné KyHMAATHHM Tonmamuat

n n n
kgl‘ mpDy, < kglf(gk' M) D < k§ M,D,.

JeMak,
sp () <or(fs & M) < Sp(f).

Wynnah kuwmo, f(x, y) GYHKIUHSHAAr HHTErpasl AUFHHAUCH Xap JOMM YHHHP
Hap6y fiwpunaunapy opacuia Gyaap aKam.
AHHK uerapaHuAr xoccacura Kypa
m<my, Mp<M (k=1,2, ..., n)

6yramn. Hatmxaza yw6y

n n
s= Xm,Dy>m X Dy=mD,
k=1 k=1

n n
S=XMD, <M 2 D,=M-D
k=1 k=l

TEHrcuaaukaapra kesamus. Hemak, v P€{%} yuyn
mD<Ls<S<<MD (18.5)

6Vnamu. By sca Jlaply AMPHHAHJIADHHUHT YerapasiaHTAHJIMCHHU OWJaHpajy.
2. kKM Kappasu uMHTerpafsHuHr 6olikaya TabpHbH.
f(x, y) dynkuua (D) R* coxana Gepuaran Gyau6, y 1y coxala yera-
panairan 6yacuu. (D) coxawunr 6yausumiapy tymiamup & = {P} HuHT
xap 6up P €& 6yaunnumra nucbaran f(x, y) dynkuusmunr apOy Hurui-
nunapu Sp(f), Sp(f) uu Tysub
{se (N} {Se (N}

TYIaMaapuu kapaiimus, By tVnaammap (18.5) ra kypa uwerapananran 6y-

JaJH.
18.6-tabpud. {sp(f)} TyniaMuuHr amuK 10KOpH derapacH f(x, y)

¢ynkunsuuar (D) coxamarn xydu uxku xapparu usmeepard (kydu Pu-
Mar utHmezpasu) ne6 aranaiu Ba y

1=[{f(x, yydD

D)
kabu Gearunanajgy.
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{Se(f)} Tynnamumnr anpk Ky#um uwerapacu f(x, y) oysxumusmunr (D)
e0Xaja 10KOpU ukku Kappaau urmezpasu (toxopu Puman unmeepasu) neb
arajagd Ba Y

I= (y:j) f(x, y)dD
Kabu Genrunanaad. [eMak,
I =[x ypaD=sup{s}, T=T[f(x, y)dD=inf{S}.
D) (D)

18.7-tabpud. Arap f(x, y) dynkuusmuur (D) coxaza Kyium xamaa
IOKOPH MKKH Kappaju wuHTerpajiapH Oup-Gupura Tewr 6yaca, y Xoia
f(x, y) dynkuust (D) coxada unmezparnranyen ne6 araiagd, yJapHUHT
yMyMHI KuAMaTH

D)

f(x, y) dynkuusuuur (D) coxapard ukku xappars unmezpasu (Puman
unmeepast) neHnIagM Ba y

”f(x, y)dD

D)

I'=[[F, y)dD=f—If(x» y)aD
(D

Kabu Geirumanagd. [emak,
[(F(x g)dD=[[f(x, 9dD=TT]F(x 5)dD.
D) 0)

(D)

Arap
([T ) sté_gf(x, y)dD

D) {

Gyaca, f(x, y) dynkuus (D) coxama unmeeparsanmatiou ac6 atanag.
Mynaait xuau6, f(x, y) OYHKUMAHHHT WKKM Kappaiu HHTErpajura HK-

KM Xda Tabpup Gepuann. By Tabpuduiap y3apo skBuBajeHT TabpHdaap. Y

1- kueM, 9- 6o6aary aHHK HHTerpaJ TabpH(JIapUHUHI SKBHBAJEHTJHTHHH HC-

GoT/alraHHAeK KYypcaTHIaau.

3-§ HkxM kappaju HHTErpajHHHr MAaBKYyMJIMIH

f(x, y) dyuxkuusnuar (D) = R? coxa Gyiinua MKKH Kappasu HHTerpaju
MaBXYA/JMIH Macaiacuud kapaiiMus. Dynunr yuyn aesaso (D) coXaHHHT
xamaa JapOy HuFHHIHJaDHHHHT XOCCAJSIapDHHH KeJATHPaMH3.

(D) coxanunr GyauHMILIapH Xoccajapd 1- kucm, 9- 6o6aa yprauuJran
la, b] opaaukHunr GyMHMINIApH XoccaJapd KaGuaup. YsapH# wucborvant
Hespnd OHP Xuj MyJa0Xasa acocuja oaub GoprimiuuHM 9bruGopra oG,
Kylula y xoccasnapuy HCGOTCH3 KeJTHPHUHIM JO3UM TOMAMK.

f(x, y) dynkuusuunr Haply HuruuauIapH Xoccajapd XaKuJard BasusiT
XaM XyAAad WyHAadnup.

1. (D) coxa 6yauuuiaapunuuar xoccajapu. Papas xunah-
K, & ={P} — (D) coxa 6ymmmuiapuian ubéopar tTymiaaMm 6yau6, Py € &P
P, € & 6yacun.

www.ziyouz.com kutubxonasi 297



Arap P, 6§ammaiunuur xap Gup Gyaysun 4uaurd P, GYJIMHHIUHHOL XaM
Gyaysun uusuFH GV.aca, P, 6yaumuu P, nu spraptipagd Aeb aTtanaiu Ba

P, -+ P, xabu Gearuaanaau.

1°. Arap P,€P, €S, P,€& 6§ammnuiap yuyn Py =2 P,, P, 2 Py
6%aca, y xoaaa P, = Py 6yaazu.

2°. v PSP NP, €F  6ysmnuuiap  yuyH, yniaid P€& Tonnaa-
puky, P, 2 P, P, « P Gyaaan.

2. Hap6y iturunguaapununnr xoccadaapu. [(x, y) yHKUus
(D) coxaza Gepuara pa yerapajanran Oyacuu. (D) coxanunr P 6¥nunn-
wHEH 0anb, 6y Gyaunuinra nuc6atad [(x, y) GYHKUMSHHHT HHTErpasa Ba
Jap0y [HFHIAWTADHHH TY3aMM3:

n
0 =0,(f; &p Mp) == ;;;:1 [ Ges M) Do

n
s=s, (/)= k;l my Dy,

S = Sl" ([) = E A/Lsz.
k=]

1°0 % &> 0 ommmranaa xaM (54, n,) € (D) nyxTanapuy (k=1, 2, .. .,n)
wynjai tauaab oM MYMKHHKH,

0<Sp () —or (N<,
wyHHHrAeK, (&, M) €(Dg) (k=1,2, ..., n) nykrasgapuy sima niysaai am-
Ja0 OJIMIL MVMKHIIKH,

0<o,(N—5(N<e

Gy1aau.
By xocca Hapby imrunauaapn s, (f), S,(f) Jap unrerpat ituruniu
0, (/) Myaiian Gyaunum yyyH Moc paBuIlla anmg KYHH XaMmjia ainik I0KOpH
yerapa OVouiMun GUAIMpAH. .
2°. Arap P, Ba P, aap (D) coxaHuur HKkH OYammiuiiapy  6yau6,
Dy« P, 6yaca, y xoa1a
sp,(N< 55 (N Sp.(N<Sp ()

O¥aa1u.
By xocca (D) coxanuur Gy mmunyary 6¥aakmap connn opra  6oprasja

yiapra moc [lapOysuur KyiiM HHFHHJHCHHHUT — KaMafiMac.aMTH, IGKOPH
HHFHILIMCHIIMUT 3Ca OLIMACJIMCHHK GUHIAHpajy.

3°. Arap P, Ba P, nap (D) coxanuur HXTHEDHH WKKH GYJIHHMILIADH
6y, s, (), Sp, (f) Ba sp, (), SP’ (/) 2ap [(x, y) dyukuEsEHIT Wy 6%-
n:_mmu.ﬂapra nucbaran JapOy #urnnaunapu 6yaca, y xoaja

| - Sp (N < Sy, (1) 85, () <Spi()

O¥naau.

By xocca, (D) coxatmur 6¥auuumaapura HAc6aTan Ty3uaran Ky fnemn-
Aunap tynaaMu {Sp (f)} nuur xap 6up 3aeMeHTH (ICKODH HMFUHAHIAD TYM.a-
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Ma {S, ()} nuur xap OMp 37eMEHTH) IOKOpH HMFHIAWIAD TYIIAMH {Se(H}
HHIT HCTAATAH 3JeMentdjian (Kyiu dwpnnguaap tynaavu  {sp ()} nunr uc-
TaJraH SJeMeHTHial) Kartra (KHYMK) SMacjurHHH GHAAHDAIH.

4°, Arap [(x,y) dyuxuus (D) coxana Gepuaran Ba uerapasiauran 6y.ica,
y xon1a

sup{sp ()} < inf{Sk (N}

6V1amu.

By xocca f(x, y) QYHKUMSHHHT KYHH HKKH KappaJ# MUTerpasd, YHHHT
I0KODH MKKH KappaJu HHTerpaiujaH KaTTa SMaCHHIHHH OHJAMpaiH:

I <T.

5°. Arap [(x,y) Oynguus (D) coxaga OGepuarad Ba yerapasanra
6¥aca, v xoama  &>0 onnuranga xaM, wynjaih 8>0 romunanuky,
(D) coxanuur auamerpd Ap<< O 6yireu Oapua Oy JHHHUIADH YYYH

Se(N< T +e 0<Se(N—1<e),
ss(N>1 —e (0T —s,(N<e) (18.6)
6¥1a1y.
By xocca f(x,y) GYHKUMAHMIT 10KOPH XaMia KYHH WHTCrpa/liiapd Ap —
—0 ma Moc papuwga JlapGynuur I0KOpH Xamia KYHH HUFHHIHJIaPUIHIT
JIMMMTH SKaHJMTHIH CHIAAPAJH:

T = 1li I = lim sp(f).
ALITOSPU)’ — LI,:IBO P ()

3. UKKH Kappanu HHTerpaidudur MaBxYAJHTH. NI HKKH
KappaJu HMHTETPaJHHHI MaBXKyA OVJMIUMHMIL 3apyp Ba eTapad I1IapTHHU
(KpHTEPHHCHHH) KCATHPAMHS,

18.1-Teopema. f(x,y) ¢pyuryus (D) coxada unmezpasranyeiu 6y-
auty yayn, ~ € >0 oauneanda xam, wyndaid 8 >0 monuaub, (D) co-
xanune Juamempu A, < § Oyrcan xap xandad P bgarunuwuea Hucba-
man Hapby durunduszapu

Se(Hi—sp(H<e (18.7)
MER2CUSAUKHIL KAHOUMAGHMUPUWL 3apYp 84 emapall,

HUcGor. 3apypauru. f(xy) dyakuusa (D) coxaga uHTerpadiaHyBsuH

6vacki. Tawpudra xypa

I=I=T
6§ 1azu, Gyiaa B
1 =sup{s, (N}, T=inf {Sa(N}-
N/ &> 0 osmHranga xau, —;— ra kypa wynjaait 6 > 0 ronuaazux, (D) co-

XauHnr guametpu Ap < § OVuraH xap Kawjaft P Gyaunmimkra HucGatat
Hap6y #urunauaapn yuyn (18.6) MynocaGaraapra xypa

Se(—T<—4 1 — (< 5
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66, yHAaH
Sp(N—sp()<e
6Vmmuy KesmG YHKaAH.

Etapauauru. v &>0 onuuranga xam, wynga# 6> 0 tonuaud, (D)
coxauunr jguametpu Ap < 8 6yaranm xap Kangali P Gyaunnmmra nucGartd
Jap6y ilnFunansapy yuyH

S P(f) — 5 (f) <e

6yncut. Kapastaérrau f(x,y) dynkuus (D) coxaga uerapanauraniurd yuy,
VHHHT KViH XaMmJa I0KOpH HHTerpajJiapu

1 =sup{s, (O}, 1 = inf{S, (1)

MaBXyZH,

-—

I<1
G6Vaanu. Pasuanky,
sih< I <T<Sp(D.
By mymnoca6araan
0T —1<S(N— (N
6Vimumnn Tonamus. Hemak, % &>0 yuyn
0T — I<e

6yau6, ynuau L =7 6yamiuy Keau6 wukagu. By sca f(xy) dyukuus-
nudr (D) coxaza HHTerpanjanyBuH SKaHJaHTHHH GHamupazd. TeopeMa HCGOT
6yaau.
Arap f(x, y) dynkupsinnr (D) (k=1,2, . . . ,n) coxagark TeGpanyIIHHHA
®, 6unad Gearwsiacak, y X0uia
n n
Sp (f)—Sp(f) = k}_; (Mk——mk) Dlz = k\u—‘l W, Dk
6yaub, teopemaparu (18.7) wapr ymby
n
» w,D,<e, T
k=1 .
STBHH
lim S 0
. ' _
x;rio sz @ Dy
KVPUHHILJIADHA OJafH.

4-§. Wnrerpamnanysud QyHKUHaAQp CHH(H

Y6y naparpaaa MKKHM Kappasi# MHTETPaJHIHHT MaBXYAJHTH XakHAaTH
TeopeMajan ¢oiizataHud, MabayM cHHd (YHKUMSNAPHHHT HHTErpa’islaHyBuH
6y MIIKHE K pcaTamMus,
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{
|
[ 18.2-teopema. Aaap f(x, HKyus weeapasranean énuk (D) = R?
| p p y) @y

coxada bepurzan 8a yaaykcus OGhaca, y Wy coxada uHmMeZpaAINAHYBUU
6¢jaadu.

Hc6or. f(r,y) dyukuns (D) coxana TEKHC Y3iVKcH3 6ynamn, Y Xonja
Kantop Teopemacusunr narmxacura acocan (12-606, 6-§), ¥ £>0 onmn-
raifia xaM, mynaaid 6 >0 Tonuaamuku, (D) coxamunr auamerpu A, <&
Oysran P 6yaunuwm oaMHraKla, 6y GYaMuMWLHUHT Xap 6up 6yaaruja GYHK-
uusHAnr  TeGpanunm o, < e 6yaaau. [Jlemak, (D) coxaHuHr JHaMeTpH

A,< 8 Ofuranm xap Kaniak P 6Yaunuimmza
n n
Ssh—s, h= Yo,D,<eX D,=¢D

k=1 =1
6yan6, ynaan
n
lim Y o,D,=0
Ap—0p=)
6yamH Keau6 unkaid. Jemaxk, f(x,y) ¢yukuns (D) coxaja wuurerpaia-
nyBud. TeopeMa HcGor 6yaau.

Babau GMp ysuiajura GVHKUMSJAPUMHT XaM HHTerpaj’anyBud GYJu=
IUMHH KYPCATHIAAN ABBAJ HOJb 103/ YH3HK TYIIVIMACHHM 3CaaTub, Gurra
JevMa ucGoraaiivus. R? Tekucaukja Oupop [ umsuk Gepwiran GYachH.
Manaymks, ¥ & >0 Gepuaranaa xam, I' uusuxip wyniai kinoypuaxk (Q)
Gunan ypami MyMku# 6yuacaku, 6y xynGypyakumur iosn Q< e 6Y.aca, ¥
xonna [ — HOAb 103 4H3HK 7e0 artajap suu. Macasan, [a,b] opamkia
aHMKJAlrall Ba Y3JIyKcu3 Y = f(x) (YHKLHS TacBUPJaraH YH3HK HOJb I03JH
unsuK GYaauu. [ynn XxaMm afiTHin Kepakky, rapuyanj 103aKH Kaparatjia xap
Kahjai uH3MK 1oJb 103 GVaH6 Kypuiica XaM, acivaa yejad amac.

(D) coxama Hoab 103 [ uusug Gepusrain GYacHin.

18.1-neMMa. v £>0 osunzanda xam, wyndaii §>>0 monuraduxu, (D)
coxanunz Ouamempu A,<< 8 6jacan P 6faunumu osuneanda 6y Ogau-
Huwraune ' uusuy Guaran ymymui uHyxmaea sea Oyrean Ograxaapu
srapunune durunducuy € 0ax Kuuuk 6iaadu.

Hc6or. Waprra kypa I — oAb 103w unsnk. demak, ynu wysnai (Q)
Kyn6ypuak Guaan ypaw MYMKHIKH, 6y Kynoypuakuunr josn Q < e GVJanu.

[’ ynsug Gunan (Q) k¥nGypuak uerapacu yMyMmuil lIyKrara sra 3Mac
ne6, I' uusuk BykTajapn 6unan (Q) kynOypuax uerapacu HyKTajlapH opa-
cugary Macodanu kapaiauk. By Hykranap opacupark macoda y3WHHNT SHT
KHUHK KHBMaThra spuinagi. Bus yuu 6 >0 opkamu Gearusaimus. Arap (D)
COXaHHHI aHaMeTpH A, < 6 6yaraH P OyauuuIM OJMICA, DAaBLIAUKd, CY
GVannmmununr [ yusHK GuiaH yMymuil nyxtara sra Gyaraum OyaakiaapH
6yrydaaii (Q) kynGypuakia koinawaiy. Hemak, Gynxall 6ynakjap 10s/a-
PHHHHT HWFHHAMCH & HaH KuuyvK Gysaau. Jlemma ucGor 6ymau.

18.3-Teopema. Aeap [(x,y) Pynxyus (D) coxada veeaparanzat 6a
6y coxanune wekauw conda-u Hoav 10321 uusuKsapula ysuasuwea sea 6y-
aub, Korearn Gapua nygmasapuda yaayxcus 6Giaca, ¢ynxyus (D) coxada
unmezparranyeiu bgaadu.

Hcbor. f(x,y) dynkuus (D) coxama uerapasanrail 6ysm6, y wy co-
Xauuur Qakar 6urTa HOJb 103 [ wusurupa (I < (D)) ysuamwra sra 6Y-
Jub, Koaran Gapya HyKrastapia Y3IYKCH3 GIcCHiL,
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Y& >0 coHuu onu6, [ uM3uKHA 1034 € AaH Kuuuk Gyaran (Q) xyn
Gypuak Omian Ypaitmus. Haruxaga (D) coxa (Q) Ba (D)~(Q) coxaaapr
axpanajd.

[laprra k¥pa. f(x, y) dyuxkuus (D) \ (Q) na yanykens. demak, v &>
oaunraiga xam iyspa#i &, >0 Tonunamuku, IXMameTpH lp‘ <4, 6yaran P
6yauudEnr - Xap 6up  Gyvaruiars  f(x,y) (bynxuummur TeGpaHHuLL
o, <& 0yaanu.

IOKOpH}.laFH JeMMalHIr UCOOTH 3KapaéHu KVpcaTtaauki, ury £>0r
Kypa, wyngait 6, >0 tonuaaguxy, (D) coxauuur auamerpy ip <8, 6Ya-
ran OVJIHHHLWH oJuiica, Oy OYMHHILHHAHT (Q) Kynbypuak Ouial yMyMH
HyKTara sra Gyarad Gyjak/sap 1037apyHANT HUFHMHINCH € Jlan KMuMK Gy-
Jaj.

Auau min{d,, 8,} =3 ne6, (D) coxauunr auamerpu Ap < 8 6Varan P
GYyauuuumuy onamus. By O6yauumwra nucOaran f(x, y) dbynkuusuuaar JapGy
HUFUHMIApUHH Ty3ub, Kyhujgaru

ni
Spl) — sy = X 0, D, (18.8)
k=1
afiipMaiy KapaiiMus,

By (18.8) imrunguuunr (Q) KynOypyakian TawKapyaa koi.aulran (D)
6ys1akapra moc xajtapuian HOOpaT HUTHHAH

-
> “ a)k Dk
6y acH.
(18.8) fupHuMuuur KoaraH Gapua XalJapAjatl TAlKH.T TOMrau HUFPUH LK
‘r/ “
> o,D
k

6yican. Harwkana (18.8) Marai1d Mxkd KHMCMra akpasiaiu:
Z w,D, = _\_‘ 0,D,+ Yo,D,. (18.9)
k

(D)\(Q) coxagard 6ynamap;xa ©, < & Oyaradaur uian
Yo,D, <sz D,<eD (18.10)

6ynanu.
Arap f(x,y) pynguusiuunr (D) coxanary TeGpanunuiny Q 6uian Ge.ardia-

caK, y xo0.11a

W 0O\

Yo, D, <Q3' D,

kR 3
6¥.amm. (Q) kynbypuakaa GyTyuiail koinamran P GYaMnmiuHunr 6Y.ak-
JIApH 103, 1aDHHHHT HHFHHAMCH & AaH K iguk Xavia (Q) x¥nOypuyak werapacu
6usan ymymui gykrara sra Oyaras G6yfnaKJap 103JapUHHHT HMFHILIUCH XaM
€ Jau KuuMk Ofamiuuuu 3BTHOOpra 0Jcax, yiga

>'D, < 2¢
13
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SinHY Tonamus. Jlemak,
Z”co,é Dk < 2Qe. (18.11)
k

aTikaga (18.9), (18.10) Ba (18.11) mynocabarsapian
> ,D,<eD- 2Qe=2¢(D--29Q)
k=1

9KaHAUTH KeaH6 uukanu. lewax,
{ . n I
. lim Yo, D, =0.
7.1) ~0 b=1
By sca f(x,y) pynkumsmunr (D) coxasa HHTerpatJaHyBud GYJHWHHN GHI-
JHpaiy.

[l y) dvikuust (D) coxanudr 4YekJH COHIaTH HOJb 103AM UH3HKJa-
puia ysuauwira sra OVad6, xoaran Gapua HYKTadapia ysaykens 6y.ca,
yauur (D) aa nuterpasaanyBun GYaMIng  IOKCPHAarMiaeK HCOOT STHJAAH.
Teopema ncbor 6Vaau,

5-§ UkxkH Kappaau HHTEr pAJHHHr X0CCajapH

Kyinaa [(x,y) QOyHKUMA HKKH KappajJH MHTeIDadHHHHT XOCCajdapHHH
ypranamus.
MKk Kappaau MHTErpajd XaM anuK HMHTEerpPaJHHMNT XOCCadapH CHHTapH
Xoccasapra ara. YJaapiu acocan HCOOTCH3 KeJTHpaMmus.
1°. J(x.y) dynruust (D) coxara (D)< R? wuuterpasianysus GV.icum.
By ¢ynkuusiimnr (D) coxara Tteruiuan Gyaran noab 1031 L uusuKiard
(L < (D)) xufiMaraapHadraya (YerapasiaiCaHadrMHyY cakJjarad Xo.3a) yarap-
tupungan Xocua O6Varan F(x,y) dynkuus xam (D) coxama mnTerpadia-
Hy BUH G¥.1M6,
{[H(x,9)dD= [ [F(x,y)dD
D) D)

Gysazn.
Uc6or. Pasmanky, ¥ (x,4) €(D)/ L yuyn
fx, y)=F (x,y).

Ilaprra kypa L— Hoab 0311 uuskK. Ynaa 18.1-aemmara acocan, v & >0
oJHuranAa xaM, mynpait 6 >0 tonuaaguky, (D) coxanunr anameTpy Ap < O
6y.aran xap KaHaal P GyauuuuM OJHMTaljia xaM, Oy OYauHumHunT L ynsug
6uiai yMyMRH HyKrara sra Oyarad Oy.ak.ap 108JapHIMHT HMFHHIMCH €
Jan Kuumk O%vamu. Uly P GYammmmira nucbatan [(x,y) Ba F(x,y) dynk-
uusIapHuLr ywly unTerpas HHPUHAWJIAPHIN TY3aMH3:

Op (= kzjl f (§k, M) Dy
0p ()= 3 FEun) Dy
k=1
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0p (f) AUPHHAMIYM KYHHZArHya HKKH KHCMLA aXKDaTaMu3:

Op (f) = ;lf(gk’ ﬂk)'Dk + ;nf@kv nk) Dk’

Gyuaa Z AuFMHAM L yM3HK 6MiaH yMyMHH nykTara sra 6V.ran (D) 63
R

nagsap Gyiinua oaunran, V' 3ca KoaraH 0apua XaanapiaH TAuKua Toi
k

ray HHFHHJH. .
XyAgu 1yHra yxuwai

0, (F) = }:A FEpn) D, + %1:” FEuny) D,

Arap % (x, ) €(D)/ L yuyn f(x,y)=F(x,y) skammimu 3»THOOpra oncar%,
y xoJqaa {

Io‘p(f)—o'p(F)\gz”f(E ’nk)—F(gk’nk)l.DkgM.Z'Dk<M8
k k

6yaumn Kkean6 uakamu, Oyuna M =sup|f(x,y) — F (x, )|, (v, 4) €(D) \ L).
Hemak,

lop(f)_op(F)l<M8.
Keituiirn TeHrcHs3MMK1a Ap—0 aa auMutra §THO KyluJardng Tonamus:
[{f(xy)dD=({F (x,y)dD.
(D) (D)
2. f(x,y) dynkuus (D) coxama Gepu.ran 6yau6, (D) coxa noab 10311
L uusug Gunau (D,) Ba (D,) coxaiapra sxpairan 6yicuH. Arap f(x,y)
dynkuust (D) coxapa uurerpanianysun Gy.aca, ¢yukuus (D,) Ba (D,) co-
Xajapia XaM HHTerpa’jaHyBuH OYnagu, Ba akcuida, swHu f(x,y) dyukuus
(Dy) Ba (D,) coxanapHuHr Xap OMpHJA MHTErpaliaHysuu Gyica, Gyukuus
(D) coxama xaM MHTerpajjanysuu 6yaaad. Bywnna
{{ e p)dD=[[ f(x,y)dD-I- { { (x,y)dD.
(02} (s) 12¥)
3% Arap f(x, y) dynkuus (D) coxana wuuterpasianysun Gy.jca, vy
xonpa ¢ f(x,y) (c =const) xam 1y coxajga MHTErpaiialysdd Ba ywgy

(§efeayaD=cf{f(xydD
(D) D

dopmy.aa Ypunau Gynamu.

4%, Arap f(x,y) Ba g(x,y) dyuxkuusasap (D) coxaza wuurerpasianysuu
6yaca, y xomta f(x,y) +- g(x,y) dyHKUHs XaM 10y COXaja Huterpania-
HYBYM Ba yuiby

(o) = ge)ldD={[f(x,y)aD = fDJ; g(xy)dD
(

(D) D)
dopmyna Ypuniu GyJaiu.

18.1-uatuxa. Arap f,(x,4), [, (x,4), . .., [,(x,y) dyuruussapnuur
xap Oupu (D) coxaza muterpa/iaHysux 0yaca, y xoaia ymoy
of(xy) +efoe)+ ..o+, 0y (,=const,i= 12, ..., n)
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GYHKIMS XaM 1y coxXaja MHTerpa/aJIaHyBud Ba
[flefiep)+efad)+ ... +c,f,(xy))dD=
(D)

= cl(S {hxydD+c, ({,ydD+ ... +¢,[{f,(xy)dD
D) D) (D)
6ynaau.
5°. Arap f(x,y) dyskuus (D) coxana unrerpasiianysyn 6yau6, 3 (x,y) €
€(D) yuyn f(x,4) >0 6yaca, y xonta

{(fx,9)dD >0

(D)
6ynanu.
18.2-naruxa. Arap f(x,y) Ba g(x,y) dynkuusiap (D) coxaza ua-
TerpajauyBud 6yiub, ¥ (x,y)€(D) yuyd

flx,y) <gxy)

[{i(xydD< [ [g(xy)dD
(D) (D)

6yaca, y xonza

Gynaay.
6°. Arap f(x,y) Oyukuus (D) coxaga uHTerpaananysud Gyuca, y
xoaga | f(x,y)| dyskuus xam 1y coxaja HHTErpaiianyBiH Ba

([ {7 (eg) dD| < [[|F(x,5)|dD
(D) (D')

oyiaad.

7°. Ypra Kuiimat xakKujgary teopeMaaap. [(x,§) OGvHKuus
(D) coxaga Gepuwsrad Ba y 1Y coxaja yecrapajaHran Gyacun. Jewmak,
wynzait m pa M Yyarapmac couwgap (m=inf{f(x,y); (x, €MD)}, M=
=sup{f(x, y); (x,y)€(D)}) Mamxyaku, ¥ (x,y)€(D) yuyn

m< fx,y) <M

6y.aanu.

18.4-teopema. Aeap f(x,y) ¢ynxyus (D) coxada unmeeparra-
Hyeuu 6jaca, y xor0a wyrdal Gseapmac p(m < p < M) con masscyoku,

(D)

6yaadu, 6ynda D— (D) coxanune iosu.
18.3-naruxa. Arap [(x,y) ¢yukuus émux (D) coxama Y3lyKcH3
6yaca, y xomua Oy coxaza myuuait (@,b) €(D) HyKTa TONHJIANHKH,
[{1(x,5)dD =](@t)-D
D)
6¥nanu.
18.5-teopema. Azap g(x,y) pynxyus (D) coxada unmezparranyeuu
6yaub, y wy coxada Y3 uwopacunu yazapmupmaca 6a [(x,y) @yrkyua
(D) coxada ysaykcus Ggaca, y xeada wyrdad (a, b)€ (D) nyKra Tonua-

IUKH,
[[Fx 5) g(x, )dD =f(a, b) [ [&(x, y)dD
o)) )
6yradu.
20—2149 305
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8. UuTerpaasaw coxacH y3rapyBuH OGyJran HKKH Kap-
paau uunterpaaaap. f(x, ¥) dbvakuus (D) coxaga Gepusaran 636,
y 1wy coxada unrerpaditanysun 6Vacud, by dyusknus, (D) coxanuur wsra
ara Gyaran xap xanmah (d) guemmpa ((d) < (D)) xaM uiTerpassiaHyBuH
6Vaaau. Paemanku, ywoy

(TF(x, y)dD
(2)

nnterpa’ (d) ra Gorauk GVaanw.
(D) coxauuur 1o3ra ara Gyarad xap 6up (d) KycMMra IOKOpHAarH HH-
TerpaTHH MOC K¥samus:

D(d)—~( (] (x, y)dD.
")

Hatmxkaja ¢ynxuns socua 6yaaau. Oaaria 6y

O@) = [[(x, y)dD
(d)

(OYHKIMS coxarune yukyuacy 1e6 arana.

(D) coxaima Oupop (X, Y,) HYKTanu oJaltiauk. (d) 3ca U1y HYKTaHH Y3
Haura ogran Ba (d) <= (D) 6yaran coxa 6§acun. Dy coxauuHr 103u d, mua-
MeTpu 3ca A GYacuy.

D ((d)) D ((d))

Hucariinr AHMHTH 1im — MaBX VA
A-a0
Ba uekan GYica, €y qmmut O ((d)) bynrumsmnr (x,, Y,) HYKTajaru coxa
Oifliusa xocuraeu je6 araaan.
Arap f(x, y) dynkuus (D) coxaza ysaykcus 6Yaca, y xoata @ ((d))
OYHRUMSIANT (X, y,) HYKTajary coxa Oyiiuua XocuacH f(xq, Y,) Fa TeHr
6y.aau.

Arap A—0 ga

6-§. Hxxu kappaau HHierpamapHd xucodaaut

[(x, ) dynkunsaunr (D) coxazarn (D)< R*) ukku KappaJu HHTer-
pasyu Terwilan uHTerpas HWFHHAHHHHT MabJVM MabHOJATH JHMHTH cHia-
THAA Tabpudaaniu. DY JAMMUT TYliyHYacH Mypakka® Xxapaxkrepra ora Gy-
a6, yuu my tavpud OVivua xucolilail XaTTO COAJa XOAIapia XaM adya
KHAHH 6yaaiy.

Arap f(x, y) gyurumsiuniir (D) coxaia MHTErpasLIaHY3YH.IHCH MabiyM
6Yica, ynja Guiamusku. uHterpan buruuan (D) coxanuur Gyadimdng yey-
JiMra xam, xap Oup OYuakpa oaunran (§,, m,) lyKTajapra xaM OGEJHK
Gyamait, 2,—0 ja aroma J [ f(x, y)dD conra nntuaagu. Hatmxana Gyuk-

95)
LUHSIHHHT MKKH KappaJu MH',rerpanmm TOMHI! Y4yl OupopTa 6Y.uNHIIra
HucOaTall HATErpai HHFHHJAHHHHE JUMHTHHH Xucolsjaln etapiu Gyaamu. By
%041 (D) coxamuur Gyamnnimud xamaa (E,, m,) HyKTaJapuu, HHuTerpa
AMFHILMIE Ba YHHIT JNMHTHHM XHcoGaauira kyaadl Kuiub OAMIL HMKOHHHH
Oepaau.
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Mucoua. Y6y
f [ xy dD
(D)
nuterpaniy xucoSaafiauk. ByHnaa
Dy={(x, PER: 0L, 0Ly — 1)

Pasmianky, f(x, y) = xy yukuua (D) aa ysaykcus. Hemak, Gy ¢yukuus (D) coxaza
HHTeFrpAAaNYBUH.
(D) coxanu

(Df,,>=[ (nyER: Laxg I By kil i;-k—<1}
n n n n n n
((=0,1,2, ...,n—1, £=0,1,2, ..., n—i)
Gyaaknapra axpatu6, xap Gup (Dy) fa (§;, %, )= (_‘_, _k_> Ae6 Kapaihmus.
non
Y xonna
n—1n—i n—l1fn—i—1 ¢ p | i n—i 1
—_ Al \ - D., = v S e — —_— . =
7 z:zd k?:of(g‘ ) Dix ,é&[ k?:o n n n2+ n n 2n2 ]
1 nzl . Il /n*(n—l)n n{n—1)(2n—1)
= n—ip?= —2
o BTt ( 2 " 6 +
n?(n—1)2 \

v
Gynamu. Bynnau sca

lim g == —
n— oo 24

6¥munH Keau6 uukand. llemak,

I
xy dD = ——,
<ID{ y 24

Yuyman, Kyn xoadapia (QYHKIMSJIAPHMHT Kappajd HHTerpa’uiaputi
Tabpudpra kypa xucobmawr kuitnn Oyaagu. LynuHr yuyyH Kappaad HHTer-
painapH{ XHCOGJAIUHHHE aMa ui XKMXaTAaH KyJail 6y.aran #yJiapuHd To-
NHII 3aDYPUSTH TYFHAANU.

IOkopuaa aitruG yrranumusiek. [(x, y) GyHKUMAHMNIT Kappaas HHTer-
paau Ba yuu xucobaant (D) coxara OoF.HK.

Assaa,.conaa xoaga, (D) coxa Tyepu TYpT6YpuaKk coxasaH uGopat G6y.-
FaH X014 (DYHKUWSHAHE KappaJdd MHTErpaJuiy xucol1aiivus.

18.6-tcopema. f(x, y) ¢pyrryua (D)={(x, ) ER*:a<x<h, ¢ <
< y < d} coxada Gepunrzan 60 UHMe2pairanyé's GHACUH.

Acap x(x€la, b)) gaseapysuununz yap Gup mabun Kudmoamuoa

a
I =1{ f(x, y)dy
unrerpas Mapxyx 6yaca, y xoala ymdy
b d
[V 76 )dy)dx
a ¢
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MHTEerpas XaMm MaBxYyA Gyaaan Ba
Hf(x y)dD = j[‘ i (x. y)dy|dx

6¥1anu.
Mc6or. (D) coxanu

(Dik)::{(x’ y)ERZ:xigxng_l’ ykgygyk_“} (L=0, L ... n—1,
=0,1, ..., m—1)

(a=x<x< ... <x,=b c=y, <y, <...<y,=d)6yraknapra
axxpatamus. By 6yaunuingn P,, nc6 GearnnaiiMu3s. YHHHI JUaMeTpH

}”an = max /Ax? + Ay,":( Ay =X, — X5 DAY= Ypy .’//.-)-

Mopomuky, f(x, y) dyuxuus (D) coxama uuTerpasijaHyBuu sKan, y iy
coxaja yerapasanran 6§saau. Bunobapuu, f(x, y) dynkuus xap 6up (D,,) na

yerapasaHrai, Ba IEMaK, y 1y coxaja aHHK IOKODH XamJa alHK KyiH ue-
rapajapura sra OVJiaj:

my, = inf{f(x, 9): (x, y)E(D[k)}'

M,‘k = sup{f (x, y): (x, y)E(Dik)}’

¢t=01...,n—1 k=01 ... m=0.
Paswanky, ¥ (x, y)€(D,,) vayn my, < f(x, y) <M,,, xycycan, €

€lx, x4, ] yuyn xam my, <fE, yy <M, 6yraau. TeopeManuur niap-
THAaH ¢ofizananub KyHHIaruHE TONaMHU3:

Vht-1 Yr+1 Y41
Vo ompdy < | fE, 9)dy< [ M,dy,
Yr Ye Ve
SIBHH
Vit

my, Ay, < I fEs y)dy <M, Ay, Oynaa MY =Ypry— Y-

Arap Ke#MHFH TeHrcHaIMRJapuu k Huur k=0, 1,2, ..., m— 1 Kuii-
Matjapuja €346, yJapud xamnaab kyuicak, y xoJia

m—1 m—1 Y41 m—1

2 mgkAyk < 2 j‘ f(gp y)dy< Z Mik A!/k,

k=0 k=l g k=0
SI'BHH

m-—1 d m—1
2 My Ay, < j‘ FE pdy=1E)< X M, Ay,
k=0
(¢=0,1,... n—1) 6yaam.

DHIM KeulirH TeHTCH3 MK aapuu Ax, (Ax; = x,, , —x;) ra Kynahtupuo,

+
CYHT %aAaab Kyuwamua. Hamx(aﬂ.a
n—1 m-—1 n—1 m—l
2 (Xm, Ay )Ax, < Z [E)Ar <X (3 My by,)-Ax
i=0 k=0 i=0 k=0
6¥anu.
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Pasiankiu,

n—1 m—1 n—j m—1 n—1m—3
P my, Ay, ) A, = 3 ) my, Ax Ay, = 3 ¥ m, Dy, =s
=0 #=0 =0 k=0 i=0 k=0
f(x, y) byukuust yuyn IapOyHuHr KVHu HHFHHJHCH,
n—1 m-—l1 n-j-l m-;l
(X M 8y,) dx,= 3 3 M, D, =S
(=0 k=0 (=0 k=0
sca JlapGyHuur 1oKopH HmFHHAMCHIMD. [lemak,
n—\
s< NI E)Ax, <S. (18.12)
=0

Ulaptra k¥pa [(x, ) dynkuus (D) Aa uuTerpanianysun. ¥ xoima Ap,,—0
Ja
s= ([ (x, y)dD, S~ iHi(x, y)dD
D) D)

6y.1anH.
(18.12) mynocabargan 3ca,

n~1

Z 1 (g,-)' Ax;

i=0
PMEMIAMHUNT JIHMUTTA 3ra OY.MIUH Ba Oy JHMHT

{fF(x 9)dD

(D)
ra Teur Gynuuly Kejul Yukaiu:

lim S 1 @)Ax = | 1105 9)4D.
D)

A0 i=0
Arap
n—1 b
lim 3 I(E)Ax; = | I(x)dx
App =0 i=0 a
Ba

b b d
[ I®ydx={[{ [(x y) dy] dx
a a c

SKAHJMIHHK 3BTHOOpPra OJCaK, yHja

b d
[ i dD=§\{ f{x, y)dy]dx
(D) a ¢
6VauwHEE TonaMu3. By 3ca Teopemans ucGOTAaNIM.
18.7-teopema. [(x, §) Qyuxyus (D)={(x, YER :a<x<bc<

< Y <d} coxada Gepunr an 6a unmeepasranyeur Oyacun. Azap y(y€
€lc, d)) gseapysuununz xap Gup maiun Kuldmamuda

1w)= [ Fx,
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unmezpas maexyod 6gaca, Yy xorda ywby
{17 Fo x|y
UHnmezpar xam maswyod 6y"c/zagu ea
1176 pap={|] 1 9ax]ay

6yradu.

By TeopeMauuur HCSOTH I0KOPHJIATH TEOPEeMaHUIT HCOOTH KaGH1up.

18.6-Teopema Ba 18.7-TeopeManapjan KYHHA4rd HaTUXKajdap Keaul
YHKATH.

18.4-natuxa. f(x,y) dyukuusi (D) coxafa Oepunran Ba HHTErpaJ-
.rranyaquf;‘?ncnu. Arap x (x€la,b]) ysrapysunnuur xap Gup Taliun Kui-

mataza (f(x,y)dy wnterpan mamxys 6yaca, ¥ (y€[c,d]) YsrapyBuuHHHT
4

b
Xap OMp Taluu uHmatuia .ff (x y)dx uuterpast MaBxyja 6Vaca, y xonia
a

yioy
b d d b
[U{fCe,p)dgldx, [1(](x, y)dxldy (18.13)
a ¢ ¢ a
HHTErpaJliap xaM MaBxKyia OVJamu Ba
b d d
[ f7Ce,9)dD={[{f(x,5) dyldx= [
D) a c

[+

b
[ F(x,y)dx}dy

Oy namu.

18.5- naTuxa. Arap f(x, y) bysxuus (D) coxala Gepuirad Ba Y3nVKCH3
6yaca, y xosaia

1176040, [1ffodan {11109y
(D) a c ¢ a

HHTCTPaNAApHUIr Xap GHPH MaBXKyZX Ba yJap Oup- Oupura TeHr GyJjamu.

(18. 13) unrerpainap, TysHAHUMIa Kypa, HKKH apryMEHTH (QYHKIls-
JaH asBan OHp apryveHTtH OVilMua (MKKUHYH 4PFYMEHTHHH Y3rapMac XHCOO-
Jab TYpHO), CYHI MKKHHYH apryMeHTH OyHuua OJMHral HHTETpaAap/up.
Byupnait nHTErpassapuu makpopuld unmezpassap Aed aram (Takpopdit Ju-
MHTJAp CHHrapu) TaGHHIHD.

[Iynaait kuau6, kapasa€rrad Xo/ja Kappaad uduterpam/iapiii  xucobsaul
TaKpOPUH HHTerpagJapHH XucolJjduira KeJaTHpusap skaH. Takpopuit uurer-
padiii xucobiam 3¢ca MKKUTA ofauit (6Hp apryMeHTM (HYHKUIMSHHHT HHTET-
paaunu) PuMan uiTerpajiHy KerMa- KeT XHCOOJAAIll JeMaKIup.

18. 2-3caatma. IOkopuaa xenrupuaran 18.6- TeopeMann ucGoTAaLI
JKapaéHuia KypAuKKH, TYFPH TYpTOypuak (D) COXa, TOMOHAapH MOC PaBHL-
Ja Ax;, Ay, GYVaran Tyrpu TYpTOypuak coxanap (D,) napra axpataiad.
Pasmauku, Oy 3nementap coxauuur iosu D, = Ax, Ay, 6yaaju.
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ApBan aiiTrauuMM3 ek, Ax nu dx ra, Ay HM dy ra aJaMaIuTHpHLI MyM-
KAIAMMEN XaMia @ < X <0, ¢ <y < d 3KaHHHH 3bTHOOpra 01146, 6y}u1aHz

6yéH HuTerpamiu ymﬁy
{{f(x,y)dD

)
Kypunuiuga ésuin YpHura

bd - db A

{[Fxy)dyax (exu {1 F(xy)dx dy}

ac Y cqa /
Ka0u xam €3u6 KeTaBepaMHs.

Mucoa Yuby

X
d
V 5 Grmton %
)

uirerpan xucoGa ancun, 6ynga (D) = { (x, ) € R?: <), oy 1)

Hurerpan ocTHAArH
X

f(x'y)——_: (l + x2+y2)3/2

oyuxuas (D) coxaaa ysiaykcus. Yija xapanacTran BKKH Kappaium HHICIPad Xau,
1

* x
.OS (1 -1 x2 4 gB°

HuTerpan xaM Mmamxkya. 18.7- teopevara xipa

: X
dx | ¢

IHTErpan Mapxya GYaazu Ba
1

jy ad dxdy——s.[jq ad dx]dr
BT L) T e Y

0

Gyaajiu.
Arap
3

! xdx 1 ¢ -7 N
{1 - x% - y2)*/2 =7\ (14 x5+ 9% A+ g7 =
' 0
_ 1
Vit R te
6yaumnny xucobra oacax, ynia

x==1 i i

k=0 Vir+1 Vigr+2

y._

'l/f"-H %« 2
2+1/2

=ng+VELT ) -+ VE+ D=
| 1+V3
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Y ’ hen skauunu Tonamus. [emak,

Y. (%) xdx dy _
.Y j (L+ 22548
(D)

—n 24+V?2 |
1+V3

fx)
_ Sumu (D) coxa ywby
7 7 —_—— (D)={(x))ER:a<

: <x<b @)<Yy <)}
18- unama KypuuHWga 6yacud. Bynna @,(x)
Ba Q,(x) [a,b] ma Gepuwiran Ba yanykcus dyukuusnap (18- uusma).
18.8- Teopema. f(x,y) pynkyua (D) coxada Gepurzan 6a urme-
eparranysuu Giacun. Aeap x(x €[a,bl) yseapysuunune xap Oup maius
Kutimamuda

169 =1 Fex5)dy

@(x)
uxmezpas masxyo byaca, y ,yozzaa ywby

f[j (. 9) d e
a Q,(x)

unmezpaa xam masocyd O6yaadu ea

”f(x,y)dD f[j f(x,y)dy]dx

a @ x)
6yaadu,
Hcb6or. @ (x) Ba @,(x) byuxuusnap [a,b] na yanykcus. Beliepurpacc
Teopemacura kypa Oy dyuruusiaap {a,b] Aa Y3UUMHr SUr KaTTa Ba 3HT KH-
9HK KWHMat/apHra spviajid. Y JapHH

min @,(x)=c¢, max @,(x) =
a<x<h a<x<h
Jeb Genrunaitiiux.
Suau
D) ={yeRt:a<x<b c<y<d}
coxaja yiuby
. f(x: 9), arap (x, y) €(D) Gyaca,
[ (x,9) = o
0, arap (x,y)€(D)~(D) 6yaca

PynkuHaH Kapaliuk.

PaBmauku, teopeMa iuapriapuna 6y ¢yskuust (D,) coxaga uurerpai-
JaHyB4YM Ba HHTerpas XxoccacHra Kypa

[[F(xg)dD = jff*(x 9dD+ [ [*ry)dD=

(Dy) (DY (D)
=]Ji=paD (18.14)
D)
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6yaaau. Wlynunraek, x(x€([a,b]) ysrapyBuunuHr xap 6up Tafiun KuiiMaTHaa
d
L) =[x y)dy
[
HNTErpajt MaBXyJ Ba

B =[Py ="FF ) dy+| 1 s i +

Pa(x)

+ ]1 f*(x,y)dy = I f(x,y)dy | (18.15)

Pyix) @y(x)
6ynaan. Ynpa 18. 6- teopemara Kypa

b d
{UfF*(xy)dyldx
HHTErpaj XaM MaBxyA 6yJaiu Ra
b d
jﬁ( ¥,y dD = [{{ [*(x,y)dyldx
0y

a ¢

6ynaan.
(18. 14) Ba (18.15) MyHoca6aTJ1ap/:1an

([, y)dD= [ j e g dy] dx
(D)

Py(x)
G6ysmmum kequ6 uukamyu, Teopema uc6oT 63.iH.
Ouan (D) coxa ywby
(D) ={(x, PER: () < x < Yo (¥) e <Y< d}
Kypunuuga 6yacun. Bynna ¥,(y) Ba P,(y) [c,d] ma Oepuaran ysaykcus
¢yukuusiaap (19- uusma).
18.9- reopema. f(x,y) Pynxyus ( D) coxada Oepunean ea uwHme-

eparranyeun 6yacun. Aeap y(y€lc,d]) yseapyewunune xap 6up mabdun
Kuimamuoda

Iy)= f /‘(x,y)dx
1y
unmezpan masxcyd 6gaca, y xoada yuby

a $ay)
J1 | Fxy)dxldy

¢ iy
unmezpas xam masxcyd 6yradu ea

(fD_E f(xy)dD= f [:f))f (v, y)dx] dy
¢ Puly

6ijradu.
By teopemanmur uc6oru 18. 8- reopemanunr nebotn xaGunHp.
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L]
)
d
|
.C «
a X 0 - X

19- guama 20- yy3ma

Dapa3 guaahauk, (D) coxa ((D) <= R?) 1oxopria Kapaaran coxaJapHuHD
Xap OMPHHMHT Xycycusatdra sra Gyacuu (20- uusma).

18.6- Hatuxka. f(x,4) dynkuus (D) coxana OGepujran Ba HuTerpaj-
Jauysyn 6yacud. Arap x(x€la,bl) ysrapysumnunr Xap Oup Taiiun KHi-
MaTHAa

Q’z(x)
[ e v)dy
@1(x)
uuTerpad Mamxyn 6y.aca, y(y€(c,d]) V3rapypunHunr Xap Gup TafiuH Kui-
MaTH1a

\J‘e(_y)
[ 70y
()
HHTErpaj MaBXya 6yJca, y xoaia
b @ulx) d $aly)
B ) flay)dylds, V] §Fx y)dx]dy
a @x) ¢ Puly)
S HHTErpa/siap XaM MaBXyj Ba
y { . b @z.(x)
=l l'; { f,p)dD=[[ | [(x,y)dyldx=
=i | . D) a  @ix)
d _aly)
[ = ([ | fxny)dx]dy
, ¢ aty)
6Vaaau.
By  Harmkanuur nc6oTH
18.8- Teopema Ba 18. 9- Teopemajan
KeJu0 4MKaH.
Arap (D) coxa 21-unsvaga Tac-

T ~ BHpJaHran coxa OyJca, y Xoaia
' X 6y coxa IOKOpHia YpraHuiaraH co-
Xanap KYPHHHLIMIA KeJaiuran K-

21-ynama
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a6 6Ynaknaapra axpatuinasd. Harmxaga (D) coxa 6Viimya HKKH KappaaH
MHTErpas aXpaTiiaral coxajap OyiiMya HKKH KappaJjd HHTerpaJjap HUFHH-
jucura Teur Gyaanu. llysnafl kuaud, 6u3 unterpaiiam coxacu (D) wuar
eTapid KeHr CHHGH Ydyil Kappaid HMHTerpajiapHH TaKpOPHH HHTerpasiap-
ra KeJaTHpHO xucobsall MYMKHILTHTHHH KYpaMmH3.

Mucoanap. 1. Ymoy

§fe=r dxdy
o)

wnrerpamii  Kapaiig, Oynaa (D) = {(x,y) ER2:0<<x <y, 0 y<< 1). By xonza
18, 7- Teopemanuur Gapua WApTAapA Gaxapunaid. Yia TeopeMara Kypa
2 1
[fe=y dxdy={[|e=y" dx]dy
(D) 00

Gysaan. DY TeHTAMKHHHT YHI TOMONHA3TH HHIerpaniapud Xuco01al KyHdjiarwiapuu 10-
namu3:

y’ 2 2
Je= Y dy=uyeV,
0

1 1
2 1 2 1 3 1 1/ 1\
-y = — | ey 2} o= e — g —_—— ] ——
Sye dy 258 d(y?) : 2e 0T 2 kl e}
0 0
JHevak,
> 1 1
-y’ = _— e
jje dx dy 2(1 e>
(D)
2, Yuwby
”xydxdy

(D)
unTerpainn  xapahauk, Oymaa (D) ={(x,) CR2:0<x <, 0Lyl —x}. By
xoaxa 18. 6- Teopemanuur Gapua urapriapH Gaxapuiaad. Yina

1 1—x 1
»

‘ 1 ( 1
nyydxdy= S x[ \ ydy]dx=?j x(l—x)hix:g
(D) 0 0 o]
Gyl .

3. Ym6y
(Y §V xFydedy
D)

uHTErpanuH Kapaimmk, Oyuna (D) = {(x, ) ER2:0< x << 1,0 < y<< 1 —x). By xon-
za 18. 6- Teopemanuur Gapua wapTaaph Gaxapunapd. Yina reopemara Kypa

1 l—x
I{VrxFydedy =§[ § VxF ydylax
(D) ¢ 0

Gyaapu. Hnrerpannapun xucotnal 1oravus:
1 1—x 1

{[Tvemraoem | v e
0 O 0

y=0

www.ziyouz.com kutubxonasi 315



1
2 — 2
= . 3 -
_3§(l Vx ’dx 5

Jemaxk,

- 2
Y(Vx—{—ydxdy:;.
()

By kearspuarai MucosnapAa copia (pyHKUHSAIAPHHIT COAAA COXa GViluya
HKKH Kappasau Murterpajjiapu Kapaiaiu. Kyn xonaaapfa coiia Pyskuusiap-
HH Mypakka® coxa OVHu4a, Mypakxa® (hyHKUMSITapHH cojla coxa Gyivua
Ba ailHHKCa, MYpakKal (pyHKUHMsIapHH MypakkaG coxa GYiuya MKKH Kap-
pajH HHTerpajsapxid xucobsauira TYFPH Kesagd. DyHzalt HuTerpa/japiu
xuco0sall 3ca aHya Ku#AHH 6Y.Jamu.

7-§. MkkM kappanu HHTerpaaiapia y3rapysBuHJIapHH ajJMauITHpHi

f(x,y) dyukuus (D) coxama ((D) = R?) Gepuaran 6ysacun. By ¢yuk-
UMSHHHT HKKH KappaJid

(f(x,y)dxdy

.(fD.) (18. 16)
HHTETPaId MaBXyYIJIHCH MabayM Oyaub, yHH xucobjaml Tanal 3THJCHH .
PaBwaukd, f(x,y) pynkuus xavaa (D) coxa Mypakka6 Gyaca, (18.16)
HHTerpailiM xucobaail kuiiud 6yaazu. Kymduya, x Ba y y3rapyBuuJapHH,
MabjayM KOHjara Kypa GOLIKa Y3rapyBumsiapra aJIMaliTHPHIU HaTHXKacHAa
HHTerpaj OCTHAard (DYHKIHsS XaM, UUTerpa/Jialll COXacH XaM COijastaub,
HKKH KappaJjii HHTerpajHi xucoGJall ocolljaliajy.

Yuwby naparpadia HKKH Kappaii HHTerpajiapia Y3rapyBuHJIapHH aJ-
MawTHpHin GuJaH INyFyJJlaHamMu3. ABBaJO TEKHC/IMKAA COXaHH COXara akc-
JIAHTHPUUI, 3TPH UH3UKJIH KOOpJHMHATajJap XaMJa COXaHHHT IO3HHH 3IpU
YH3HKJIM KOOpAHHATA/IAPAA HUOJANAHHIIHHE KCATHPAMHES.

Mkkura Texuciuk Gepuaran 6yacud (22- uusva). Bupunun TeKucaukiaa
TYFpH Gypuaksu Oxy KoOpAuHaTa CHCTEMacHHH Ba yerapasahrad (D) coxa-
HU KapaHivk. Dy coxaHuur uerapac 0(D) coaga, 6Y.Jaku- CHJIHK YH3HK_
HaH uGopat OFacun, MKKkuHuu TeKMCJHKAa 3ca, TYFPH Oypuakau Ouv Ko _

! “1
¥ t (D)
4)
(J; b — — —
[ ;
l \
ST 1 —
0 X 05 Uy w
22- ynsma
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OpAHiiaTa CHCTEMACHHH Ba uerapasiaurad (A) coxanu Kapaiiuk. Dy coxa-
HUHT yerapacH O(A) xaM copaa, OY/ak/au- CHIIMK 4H3HKaH HOOpat GYJICHH.

¢(u,v) Ba P(u,v) gap (A) coxama OepuaraH LwwyHAaR GyHKUHsAED
OysicuHKH, yaapaad Tyswirad {@(«,v), P (¢, v)} cucreMa (A) coxajaru (x,v)
nyKraud (D) coxafard (x,Yy) HyKTara akCJaHTHPCHH:

¢:(u,v) = x,
b0~ )

Ba Gy axkchauTHpPHIUHMHT akcaapuaad uGopar {(x,y)} tynsam (D) ra terum-
JiH 6YJicull.

Hemak, ym6y X=9 (U»U)»}
y=v (u’ U)

cucrema (A) coxauu (D) coxara akcaantHpaiu.

By axkcaaatupuil RyHHaard mapraapui OaxapcHH:

1°. (18. 17) akcnauTupuul Y3apo Gup KHAMATIH aKCJaHTHDHI, SBHH (A)
COXAHHHT TYpad HYyKTasjapui (D) COXaHeHr TYPJIM HYKTajdapura akchnaH-
THpH6, (D) coxagaru xap Oup HykTa yuyH ()) coxalla yHra MOC KeJagu-
rai HyKTa OWTTarMHa OYJCHH.

Pasuwanku, Gy xonma (18.17) cucrema u Ba v qapra HucGarad OHp
KuiiMati equiafa: u4 = ¢,(x,y), v ={,(x,y) Ba ywoby

U= ®, (x, y)r
o=l | 1819

cucrteMa Ou/aH aKCJAAHTHPHIU I0XODHIATHM aKCJAHTHpHIIra Teckapu OY.an6
(D) coxanu (A) coxara akcaantupand. Hemak,

(P((]h(x, y)’ llh(X,y) ) =X,
V(@1 (%, 8), ¥ (x,y))Ey.} (18.19)

2°. @(u,v), P (u,v) dynkuusiaap (A) coxama, ¢,(x,y) Ba b,(x,y) Pysk-
uusinap (D) coxaza yaaykcu3 Ba Gapya XycycHH xocuaaaapra sra  OV.u0,
6y Xycvcuil Xocuianap xaM y3JdYKCH3 Gy.cuH.

3°. (18.17) cucreMajard (YHKUMAJADHHHT XYCYCHA Xocu.JaslapuiaH
Ty3uJiraH ywoy

(18.17)

9x 0x

du Odv
9y 9y
du Ov

dynkuHosan aerepmuiianT (A) coxaza HoamaH ¢apkau (abHd (A) coXaHMHT
xap 6up nykracuia noagan Qapgau) 6ysicun. Onaraa (18.20) metepmu-

(18.20)

. D(xy)
HAUTHH CHCTEMAHMHT Axobuanu aefinaagy Ba I (2,v) €xu D, v Kabu GeJi-

u,v)
TH/IaHadH,
By 2° Ba 3°- wapraapaan, (A) Goraavau coxa 6yaranna, (18.20) sxo-
GUaHHHHT 1Y COXafa Y3 HINOPACHUH CakJ/alM Keaul uMKajH.
Xakugatan xaM, [ (u,v) ¢yHkuus (A) COXalMHT HKKHMTA TYDJH HYyKTa-
Japuja Typad HLIOpadd KuHMarjapra sra 0y.ca, y xo4ia 12- GoOHUHT 3~ §

www.ziyouz.com kutubxonasi 317



uparu 12. 13- teopeMara Kypa, (A) na wyngail (4o, U,) UYKTa TOUMAAAMKH,
I(ug,vy) =0 6ynagu. By sca I(u,v) #+ 0 GVaummra sugaup.
&°- wapraan (18. 18) cucremannur sikoOMaiH, siBHH yGY

au o

dx dy
20 o (18.21)

. ox dy
dyuxkumonan aerepMuHauTHHNT XaM (D) coxaga noanas dapxau Gyauim xe-
JHO uuKaay.
Xaxukaran xaMm, (18.19) mynocaGarnan
O0x 0x Ou | 9x dv

’

ox ou Ox v Ox

oy oy Ou , 0y Ov =1
0y ou dy d oy ’
P _ 9% u o w_
dy ou dy A dy ’
dy _ oy oy g
ox du Ox ov Ox

6y HLIHHA 5BTHOOPTa 0.CaK, Y X044
D (x’ I/) D(U'U)
Du,v) Dixy)

6116,
D (u, v)

L,y =
L(x, 9) D(x9)
6y HIIMIH TONAMH3.

Hevak, (D) Goraavman coxa 6yarania (18.21) sxobuan xam (D) coxa-
Aa V3 WIIOpacHHH CaKJaiaH.

IOxopusark wapTiapial siHa KyHMJaruaap keduG yHKamd.

(18.17) akcaantnpumn (A) coxawuhr uykH HyKracumn (D) coxamumr
MUKH HYKT4CHTa aKCJIaNTHP4iH. XAKHKATaH XaM, OLIKOPMAC ()YHKLHSIIHHT
MaBXYAIHTH XaKujarw teopemara k¥pa (18.17) cucreMa (x,, o) nyxTaumur
Gupop atpoduia u BA U JapHM X Ba y Y3rapyBUHAADHMHT (BYNKUMSCH CH-
datHaa anuRAaHm: U= @,(x, y), v="1,(x,y). Byuma @,(xq yo) = Uy,
Py (X Yo) = Uy OViamu. Jlemax, (xo,Yo) (D) coxamuur wuku uykTacH. Byn-
Jan (18.17) akcnantupuru (A) coxamunr yerapacd 0 (A) nu (D) coxanuur
yerapacu 0 (D) ra akCanTHPHILH KeAHO YHKaIn.

[ynunrzgek, (18. 17) akcaautupuin (A) coxagard cHLTHK (6¥JaKH- CHI-

JIHK) 3IPH YH3HK
u=uf))
v=20() } @<i<f
u (D) coxamarn cHLHK (6Y1aKJM- CHIIHK) STPH YH3HK

x=¢u (t).v(-'))}
y=v@®, )

ra axkcJjaHTUpad.
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(A) coxama u=u, TYFpH uusuKHK oiaitiuk. (18.17) axkcaantupuin Oy
TVFpU un3ukHa (D) coxajaru

x = @ (uy,v),
ahtnd (1822

5rpu uMskKxXa akcjanthpagu. Xyamd wyHdiaih (A) coxaiaru v =y, TYFpH
ynsukiy (18.17) axkcaanrupumn (D) coxamaru

X =@, v
R } (18.23)

3rpu YH3HKKa akcaautupaiu. Ojarna, (18.22) sa (18.23) 3rpu unsuxapiiu
koopaunat yusukiapd ((18.22) nu v koopausar unaurd, (18.23) nn sca u
KOOp/MHAT YM3uFH) Ae6 artanaj.

Mogomukn, (18.17) akcaantupuwl §3apo GHp KHHMATAM  aKCJAHTHPHLI
skau, yuga (D) coxaHuHr xap Oup (X, y) UyKTacHAall sirOH4 U — KOOPAHHAT
yusurn (4 HUNUT TalWH y3rapMac KuiMarura MocC OyJrall 4H3HK), irona 4—
KOODHIAT YMBHEM (U HMHT TafiuH Y3rapMac KHAMaTtHra Moc OYJral 4usuK)
y1amu. Jemak, (D) coxanudr wy (x,Yy) HYKTaCH I0KOpuJa aHTHIral u Ba
v sap OunaH, sHU (A) cOXaHMHr (4,U) HyKTacd OuJjan TY.a dHHKanajd.
Ilynsur yuyH « Ba v Japud (D) coxa HyKTanapuHHUT KOOpAMlaTasjap Aed
Kapail MYMKHH. (D) coxa HyKTaJapHHuHr OyHjadl KOOpAMHATAjMapu 3SI'pH
YH3HKJAH KOOpJAHHATaJap Je0 aTajajH.

Ilyngait xuau6, u 8a v Jap Oup ToMoHZaH (A) €OXa HYKTACHHHHT
JIcKapT KoOpiMHaTajapH, MKKHIYM TOMOHJaH XyAad iy « Ba v aap (D)
COXa HYKTACHHMUT 3TPH YH3HK/IH KOOpiAHHaTaiapu OF.au.

MHCOJ]. Xmﬁy
p>/0 0<(p 24‘
y_-psmlp}( ’ ) < )

CHCTCMAHN KapaHJHK.
By cucrema (A) = { (1, ) ER2:0Cp <+ oo, 0L p<< 2w} coxaun Oxy Texwe-
JIHKK2 aKcJalTHpad. Dy cHCreMaHHNr sIKOGHAHH
X _jeos@—psing|
I(u,0) = sing pcos@|

Gynaau.
p Ba @ nap {D) coxa HYKTATAPUHAHT 5TPH UHM3HKAIM Koopaw:atanapu OyauG, wy
COXAHMHI KOOPAMHAT YM3MKAapH >ca, mMapkasd (0, 0) mykTaja, patuycd P ra Teur ywoly

2 4 y2 =3
afiaanaaapaad (v — xoopauuaT uusukiaapu) xavda (0, 0) Hykranan uskkan @ = g (0<<
< Po << 271) nypJaapAad (v — KOOPAHHAT YH3HKIAD) HOOPATAED.

Dapas Kuaalngk, ywoy
x=¢@wq
y=1v0)

cucreMa (A) coxanu (D) coxara akciauTHpcHH. By akCJaHTHpHIN 1OKOpH-
nard 1°— 3°- waptiaapuu Gaxkapcud., ¥ xo4za, (D) coxawuur 103u

(18.17)
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du dv (18.24)

D= |1 ofauto= [ |50
6ya1anu.

by ¢dopmynanunr ucbotd Keitmuru 6o6xa keatHpuaazw (kapaur, 19-
606, 3-9).

f(x, y) dynkunusa (D) coxama ((D)<< R?) Gepuiran Ba wy coxaja ya-
Jaykcua 6vacuH. (D) sca coppa, 6YJaKaH- CHIMK YHSHK OMJaH gerapajan-

ran coxa 6yncuH. Paswankn, f(x,y) gynkuus (D) coxaza uurerpaJianys-
qn Gynamu.
Afralisk, ywby

x=”*“”q (18.17)

y= V(9
cuctema (A) coxanu (D) coxara aKciaHTHpcHH Ba 6y aKCJIaHTHPHII IOKO-
pugaru 1° — 3°- mapraapHi GaKapcHi.

Xap 6up CyayBuM ynsuFM GYJaKau-cumiMK OYyaran (A) coxamunr P,
6VamHunuen onafank. (18.17) akcnantupuin Hatxacuga (D) coxaHunr
P 6yuHuiM XocHa Gyiamu. by 6yaumuwra mucGatan f(x,y) ¢yskuus-
HHHT HHTerpaj HHFMHAHCH

o =A2 fEem) Dy
=
HH Ty3amu3. PasiuaHky,
lim c = lim 2, fEpm)D, = j [f(x, y)dxdy. (18.25)
ApD ka—b =1
tOxopuna xearupunran (18.24) dopmynara xypa
D,= (fll(u v)|dudv
(Ap )
6ynanu. Ypra xuiMaT xakupard Teopemajai (poiianaHu6 KyHMJATHHH TO-

namMu3:
Dy, =1 (o[- A, ((upvd €(4Y),
6ynza A, —(A,) uunr josn. Hatwxaga (18.25) kurnnmu yw6y

zf(“k’ ﬂk)| [(u;’ v/:) ‘Ak

xvpmmmra KCJajH.
(8, m,) nyxramunr (D,) coxamaru uxtuépuil HYKTa SKaHimrHzaH $oiina-

J1aHub, yHH

Plupv) =&,

¥ (1, U =,
Je6 oyl MyMKHH., ¥ XoJja

n
0= 3 (@ upv) Y upv)ll U0l -4,

. A=t
6ynanu.
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Pasuiankuy,

f(cp(u,v), ‘P(u»v))'“(u,vn

¢yukuust (A) coxaga yaaykcus. Jemar, y Iy coxaja HHTErpajianyBuH.
Y xoaxa

limo = ]1m 3 Fp(ag vp) Wy, v)) [ (u, v A, =
KPA -0 %PA_) k=l

= {AE (@@ 9 (@)1 (@1)]dedo (18.26)
ov.1a1y.
APA—>O Ja }“Do —>0 Gysummnn >pTHOOpra om0, (18.25) Ba (18.26)
MynocabarapaaH
([ y)dxdy = rr f@@ o), ¢ @) [I@o)|dudo (18 o7y
()
GYAHLIHNE TOAMM3.
Dy ¥KKH Kappajd MHTerpasija VyarapyBYWJIapHH aJMaiiTHpuiy (QopMy-
JaCHRHD.
: Y 6epuaran (D) coxa GViinya mnterpajsuHu xucoOsalund (A) coxa GyiH-
ya HHTerpasiu- xucobnatra Kearupanu. Arappa (18.27) pa yur toMougmaru
UHTerpajHH Xucobsaili eHruj OyJca, 0axapuirad YarapyBauJapHH aJjMalu-
THPHLUI Y3UHH OKJahaH.

Mucon. Y6y
| —x2— J2
jj]/ Tyt XU
MHTErpainy Kapafank, Gynm
(D) ={(x,y) ER?: x2+y2 << 1, y >0}

mapkasu (0, 0) HykTana, paguycH 1 ra TeHr Gyiran IOKOpH TCKHCJHKIATH SPUM JOHpA,
Bepuaran unTerpania ysrapyBuHJIapHH KYRHAATHYA aqMallTHPaMH3:

X=0pcCosQ,

y=0psin@.
By ammamtupum ymey

A)={(p,P)ER: 0< o<, O<p < 1}

1yrpu TyprOYpuakun (D) coxara axcaanthpasu Ba y 1°— 3°- wapTaapsn KanoataanTH-
panu. Yana (18.27) gopMynara Kypa

T—x2—y® =$'S' 1—p2
” TFaeE Y (N v Tor || &9 ldedo

Gynany. Byrma Akobuan I (p, @) =p Gynapu. By TeHIAHKHMIT FHI [TOMOHHASIH HNTer-
panHu XHco6/1a0 TonaMus:

5V1+g 11 (e <p)\d9d<p—'8(jdq>) ;L‘)’zp o=

= 1—p = (-
- s‘l/1+oz" =7 (n—=2).

' 21—2149 321
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Hewvax,

==

T+ 242
(D)

8-§. Mxku kappanau MHTErpaaHu TaKpuGuii xucobaau

f(x,y) dynxkunst (D) coxana ((D) < R?) Gepuaran a Iy COXaia HHTEL
paiaaiypyy, SbHH

.f .f f(x, y)dxdy (18.9¢

unTerpa’1 Mapxya Gyucuu. MabiyM Kypunwiira sra Gyaran (D) coxana
yuyn Oyuaadl murerpamm xucobaam 6-§ na kedrapuanu. Pasiuanku, f(x,y
(pyukmm Mypakkab Oy.ica, WIYHHHIACK, HNTErpajall COXACH MypaKKal
Kypuniura sra 6yqca, ynna (18.28) uurerpadun xucobaaul amya KHHH!
6yaaau Ba K¥n Xoasiapia OyHjaail HHTerpajiu Takpubuii xucoBaaiumra TYEp:
KeJajd.

Yoy naparpadaa (18.28) uurerpanuu TakpuGuil XuCOGJaLIM aMAJIr:
OLIMpajHraH cofAa (opMyJanapiaH GUPHHH KeJTHpaMuS.

Aftraitvk, f(x, y) dyukuns (D) ={(x, Y)ER*:a<x<h, c<y<d
TYFpH TYPTOypuakja GepuaraH Ba v3aykcus GyiacuH. Yuza 6-§ na Kedaru
puaran ¢opMyaara Kypa

d

-ﬁ, f(x y) dx dy=_{b' [[ f (x y) dyl dx (18.26

6yaaau.
Sunu

(Fwod e 0

uurerpaara 1-gueM, 9-606, ‘11-§ aarn (9.52) gopmyaans — TYEpH TYPT
Oypuaknap dopMynacHH TarOHK 3THO, yiby
d
-\ Fy

TaKpuGHid (hopMyJanH Xocua Kuaavus. Cyur

b
X, ax
&ff( yk+_1_)

2

y 1) (x€la, b)) (18.3(
Etg

unrerpaara sHa yma (9.53) bopmyaanu xyamaad, KVHAHAArH

b m—1

> b—
[Ty DaxmZ2¥ 16 oy
a bty 2 =1 iy 2 ko
TakpubHil hopMynara KejaamHs.
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Hatmxana (18.29), (18.30) Ba (18.31) MyHoca6atsapaan

m—1 n—1

r b= =9 "F G
(1 ndeaymB=205=2 X ¥ 166 0y ) (839)
(D) i=0 k=0 t+2 k+2

OV.MIOH Kejub uMKaid.

By HKKH Kappaiy MHTErpajiyi TakpuOui xucoG:ail (GopMysacH, «TYFpH
TVprOéypyaksapy opMmyaacH xe6 artajalu.

Wynaait kuan6, «TVvepu TYp1Oypuakjapy ¢opMmy.acuia, HKKH Kappain
jTerpas Maxcyc TY3WJraH HMFMIJWM OHJaH ajMamThpuaaiu. by Aupniau
3Ca KyHHAaruua TysHJaau:

(D)={(x, ) ER*:a<<x<<h, c<Y<<d}—TYFpH TYpTOYpUAK nm Ta TeHr

Du)=A{(xs PER* : %, S X< Lpgr, Yo <YS Y} (6=0, 1,2, .. .,
m—1; £=0,1,2, ..., n—1) 1yrpu TypTOYypUaKsapra axkpaTwjiajiM.
Dynja
xi=a_ll_i I_J_-—_t_'l’ yk-_:c._*_.k.‘i_;c.
m n
Xap 6up (D;,) mmur Mapkasu Gyarad (x , Y )(@E=0,1,2 ...,
1 1
1+—2 k+2—
m—1; k=0,1, 2, ..., n—1) nykraza [ (x, y) GyuKuMSHHAT KuAMaTH
| & 0 Y l) xucobsauns, ymu wy (D;,) HHHT 103ura KynalTHpHJIAIH.
{4+~ k4=
2 2
Cyurpa ysiap Gapua i Ba & gap (i=0, 1, 2, ..., m—1; k=0, 1, 2,...,
n-— 1) 6yitMga HUFHJIALH.
Onatna, xap OHp TakpuOuii (OPMYJAHHMHT XaTOJHMTH ToNHJaiM €k Ga-
xonanagd. Kearupuiran (18.32) rtakpuOuit (opMyJaHHHI XaTOJHIHIIH XaM
VprauHil MYMKHII.

Mucoa. Ywby
Il l
U— dx dy
JJ (x4 y-+ 1)
(D)

unTerpamun Kapaimk, G6ymaa (D)= {(x, ) ER2:0<< ¥ ), Oy <1}, Vun Tag-
pubuil xucoGaanmus. (D) mu ym6y T¥pr1a Tenr Cysakka Gynamua:

' 1
(Doz) = {( % PER2: 0 << 7,
1

(Do) = {(x, 4R

(D) ={<x, §)CRe:

21 * . . 323
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By G§aaxaapunur mapkaznapu
N NE RN
47 4 ) ’4’4’4'(4’4)

fx, p)=

HyKTanapaa

(14 x--y)*

dynkunsuHar KuAMaTAapuHs XucoGaa6, (18.32) dopmyaara kypa

1
———— dx dy =~ 0,2761
Hu+x+y)2 Y
(D)

6ynHwany TonavHs. By uuTerpaiumHr amuK Kuiimata xca
1 1
U L ey S U dx ]d In —— — 0,287682
-_— — —_— =In—=0, oo
| TR I TS
(D) ¢ 0

6ynaau.
8~-§. HkkH xappand MHTErpajHMHr 6ab3sH OHp TaTOMKJIapH

¥Ym6y naparpadia HKKY KappaJi MHTCrPaiHUNr Gab3d GHP TaTGHK.1a-
PHHH KeJITHpPaMH3.

1. )KHCMHHHT Xa)»XMH{ Ba YHHHT HKKH KappaJu HHTerpad
opkaau udoganauumu. R® $asola Gupop uerapaniaurail (V) kucmim
Kapaiiiink. Dy (V) xucmuunr waura (A) kynékaap xoinawran, Y3 HaBGa-
TaAa (V) >kucm sca (B) xynékaap nuufa xoHsawrad 6yacuH. (A) xynék-
Jap xaxmapund V , Ouiad, (B) KYnékiaap Xaxuaapuiu V , Guian Genru-
Jdaitauk. Bus KVNEKJapHHHT XaKMJIapH TYIUYHYACHHH Ba YHH XUCOGJAILHH
(XyA1m TeKHCIMKAArd KYNOYPYaKHHHI 103 TYIIYHY4CH Ba YUH XHCOGJAIl
Ka0u) Guiamus e6 osnamus. Harmkapga (V) KuCMHHUT HuMga XoHJaiirad
KYnékJap Xaxmnapuian uGopar {V ,} tynaav, uuura (V) kucm xoisairan
Kynéknap xaxmJapuian uéopar {V,} tynnamaap xocua.Gysam. {V ,} tyn-
Jam 1okopuian, {V ;} TVnaav Ky#unan verapasauranaury ca6a6an {V ,} tyn-
JaM aHuK 10KOpH uerapara, {V,} TVnsaM aca anuk Ky#u yerapara sra 6y-

Jangu:
sup (V3 =V, inf (V}=V.

PapankH,

Vv,
18.8-traspud. Arap Z=T/, bt sup{V,} = inf {V;} Teurmuk
ypuiiam 6yaca, y xonna (V) xucy yaxcmea sea ne6 arazagu sa V=V=V
mukop (V) sucmuune xancmu nehunazn,

HeMaxk,
V=sup {V,} =inl {Vz}.
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Aumu (V) xucMm cudathia okopHaan z==f (x, y) cupr Ouaad, éu ToO-
MOHJIapHJaH sicoBuriapy Oz Ykura napaasen Gyaran IMJAHHADHK CHPT XaMAa
nacrgan O xy rekucaurujgard (D) coxa Onian werapasdaHTaH JKHCMHH Ka-
pall;vK.

(D) énux, coxauuur P OYammmiouna omamus. [ (x, y) Gynrumst (D) na
vaaygeu3 Ovaranauru caGabnn, Oy o¢ynkuma P GYausumingnr xap Oup
(D;) 6Yaaruaa xam ysaykcus 6yau0, yHia

inf {J (v, 9):(x, Y) €(DR)} = mys sup {f (x, y) 2 (x, Y) E(Dp)} =M,
(k=1, 2 ..., n) aapra sra GYaagu.

Ky#uzaru

n
VA = 2 my, Dk’
k=1

VB = EMk Dk
k=<l

figeMuciapny Ty3aMus. By Hurudpunapaudr Oupunumc (V) xuceMm uunra
JKoMaalral KynéKHUHT XaXKMHHH, HkKunuacH 3ca (V) xucMeM 3 uyura
oJral KVIeKUUNr XaxMHHE Hboaaaaiim.

Papiuanky, OV KVnékjap, JeMak, yJapHMHC Xaxmuapd xaM f(x, &)
dynruuara xamaa (D) coxal-mnr OVannnumra OORJHK OVaanu:

A=VE (D Vy=V5 (.
(D) coxanuHr Typam 6ym-mqmnapu 0sIHHCa, yJapra HucBaran (V) mucm-

HHHr HuHra Koftnamrang xamaa (V) »xucemaH §3 Hudra OJraH TVPJH Ki-
ékaap sicauayi. Harmkaga 6y kynéksjap XaxMaapuan HOopaT KyHHiard

{ve () (v M
Tynnavaap xocun 6yaagu. Bynaa {VH (H} t¥nnav roxopuaan, {V5 ()} tyn-
JaM 3ca Ky#ujan uerapajanraH 6yaamu. emak, Oy TYNAaMJapHUHI aHUK
yerapasiapH
sup {VE (N}, inf {V§ ()}

manxkyad. [laprra k¥pa f (x, y) dynxuua (D) €nuk coxana ysaykcus. ¥ xosna
KanTtop TeopeMacHHHIT HATHXacHra acocad, V & >0 coH O/JMHTraHga xawm,

% conra kypa wyugaii 6 >0 con TonuaaaukH, (D) coxaHunr AuaMeTpH

Ap < & OYuran xap kaugait 6ysumuig P yuyn xap 6up (Dg) ma byHKuus-
HUHT TCOpanHIIM

Mk—mk<—l%
Oynain. Yiaa
inf {vg (i)}-—SUP Ve M<VE(Hh—VE () =
“—2 M,- Dk_z my D, = k}_‘_.l My—m,) D, <

k=1
<_E_. “Dk=—e—D=8.
=2 D
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Hemak, (D) coxaHuHr IuaverpH Ap < 8 6Yaran xap Kaupait 6y mupIn
oJuHranaa xaM Oy GfumHuiira Moc (V) MCMHMHC HYHra XOH/alIraH XaMAa
6y (V) un ¥3 nuura onraH KYnéK XaKMJapy yuyH Xap JIOHM

0<inf {VE (N} —sup (V4 (N} <e
TEHICH3IHK Ypuumu 6ynaau. Dynaan sca
inf {V§ (N} =sup {V4 ()} (18.33)

TEHTJHK Kenuob unkamd. By Tenraux (V) xxucM Xaxmra sra 6§anummm 6ui-

Aupaju.
Suau 10KopHaa yprauuaran V4 (), VL (f) hwrunaunaprs dap6y iweun-

Aunapu Gunan takkocaal, Vi () xam V§ (f) #mrummuaap f (x, y) dynx-
mustuuHr (D) coxaga Moc pasHuwiza JapOysuHr KyiiM xamAa 10KODH HUFHH-
Auaapy skanuuu tomamus, [Uynuar yuyn ymby

sup {V{ (O}, inf {VE (N}
Mugnopaap f (x, y) GyHKIIBSHHHT XYAM XaMJa I0KODH HKKM KappaiH HH-
Terpasndiapy OyJialH, sibHH
sup {Vh (O} = {{ f(x v) dD, inf {V§ (O} = (T f (x, y) dD.
O L)
IOkopuparn (18.33) myHocaGarra Kypa
([ Fx 4) dD=][ | (x, y) 4D
6] D
TEHIVIMK VPHILJIH 3KaHH KVpuHamH. [lemak,
([ F(x 5) dD=[[ f(x ) dD =] [ (x. ) dD.
(D) ) (D)

Ilynnait xuau6, Gup ToMonjal, kapajdaérray (V) >XKMCM XaMra 3ra 9KaHH,
HKKHHUH TOMOIJAH, VHHHT XaxMd [ (x, y) Gynkuusamaur (D) coxa 6jfuya
HKKH KappaJH HHTErpajJura TeHr 3KaHH Hc6or atwamd. Hemak, (V) xucu-

HHHI' X2KMH yYyH ywmby

V=(fFf(x y dD (18.34)
w)
(bopMys1a YpHHJIH.
Mucoa. Yy
x? y2 i
Tt etz <1

SUTHNCOUNMNT XXMU TONWICHH. By 3aauncouft 2=0 TeKHC/AHKKA HHCCATAH CRMMETpHK-
anp. 10kopu kucmunu (2 > 0) ypa6 Typran cupr

—_—————

- -2 _ ¥
2=¢ n2 h2
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IOKopuaaru (18.34) dopmyaara kypa SANHACOMANMHT XaxuMu V:

V=2 U‘l/l—i:;—% dx dy

)
Gynazu, Oynia

2 2
(D) ={(x, PERE T+ 17 <1}

Hurerpaiza
x=ap cos ‘p} (18.35)
y=>bp sing
aamamTupuiuny Gaxapamns. By cucteManunr sxofhaiu
acosg b sing
= = b
e —ap sing bpsintpi aop

Gyaaau. (18.35) cncrema (A)={(p, p)CR2: 0<p<< |, 0L p < 2a} coxamm (D)
coxara akcaautHpagu. (18.27) dopmynara xjpa

SYVI X Y o dy=§5]/l —pZabpdodg
. a* 62
) (&)
6yaaan. Jemak,
1 2%

V=2 abc(&j ‘\/1—.92 pd pde =2 abc é (% d) Vl—lﬂde:
)

1
=4nabc [ V1—p? pip=%abc.
b

Wynzail K146, MMOCOUIHHIT XKMH

4
V=?ncbc

Gyaann.

2. lccu wakauuur 03y, Ywdy GoGuuinr 1-§ mia (D) coxanuur
1031 Kyhuaard

D=H dD = [[ dxdy
D) (D)

unTerpaira Tenr GYaHmMHM Kypauk. evak, MKKH Kappaiu uHTerpas ép-
Javuga SICCH INAKJHHMHT 103HHH XHCOGJall MyMKHH 3KaH.
Xycycan, coxa

D)y ={(x, YER?:a<x<h, 0Ky f (1)}

3TPH UYH3MKJH Tpaneuusiian HOopat 6yaca (f (x) bynkuus [a, b] Aa y3ayk-
cH3), Y xoaja

b f‘(x) b
D=(f drdy={ [ dyldx={f (x) dx
(D) a

a 0

63aub, 1-xucy, 10-606, 2-§ na Tomuaran copvyaara Kejamus.
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Mucon, Yuty

_ y‘l+ a?

2a

?

yit b2

x= (0<a< b)

25

uH3uKJMaD OH/aH uYerapaNaHraH IIAKAHMHT I03H TomwacHH, Dy umspkaap napaGonazam
uoopar (23- uusma). Kyfuparu

v

4 a?

X —

2a
y2+ b2
2b

cueTeMans eun6, napaGosianapHHiI KeCHIUTa8y HYK1a1apd

atb
3

. '1/715) Ba (a—i—

. —vaa)

SkaHHHM Tomamua. Kapanaérran maka Ox] yxura nuc6aTaH CHMMETpUK OJ/IHIIAHR WbTH-
Gopra onicak, y xoaia (D) nunr 103u

Gynanu, GyHna

@) ={ ¢

Hnrerpaann xu#co61a6, KYRHAAQTHHH TONAMHS:

Hemax,

328

o

23- yuzma

D=2 ({ de dy
(D)
2, 2. bz —
9ER: y—i—<x<‘f ;; ,0< ygvab},
yr4bt
Vab 2
ffacdy=[ (| axey=
(Dy) 6 y*+a?
2a
y2+ b2 y2+ az _
-t ) dy=— (b-a) Vb .
D=(f dx dy— —~— (b}—a) Vab.
D)

3. CHDTHHHT 103H Ba VHHHT
HKKH KappaJjiy HHTerpaJ opKaJau
nbopanauuwy. MKk xappain wmnre-
rpaj épraMHiia CHpT I03uHHM Xucob.aum
MyMKHH. ABBaJIO CHPTHHII I03H TYIUYH-
YaCHHH KeJTHPaMH3.

dapas xunaisuk, 2 =f (x, y) PyHK-
uus (D) coxama Gepusaran Ba Y3IyKCH3
Oyscud. By ¢yokunsanunr rpadurn 17-
ynaMaza TaceupJanrad (S) cuprian u6o-
par 6yacuu.

(D) coxauusr P Oysmummmng  onafi-
Juk. Yrunr 6yaakaapu (D)), (Dy), ...
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(D,) 6Yacun. By OYysMHHIUHKALT GY.IyBYH UM3HMKMADHHH FyHANTHDPYBYMJIAD
cidatia Kapab, yjap opkaan sicoBunsapH Oz ykura napassien O6ynaraH Lu-
JHMHAPHK CHPT.1ap VTKa3aMu3. PaBiuaHkH, 6y UMJIULAPHK cupriap (S) cupTiy
(S, (Sy), ..., (S,) 6yaaxaapra axparagu. Xap 6up (D,) (k=1, 2,...,n)
aa nxtuépuit (E, m) nykra oaub, (S) cupraa yura Moc nyxta (&, Mg
2,) @2p=F (& me)) uu Tonamus. C¥ur (S) cuprra my (§, Mg, 2,) HYK-
T4la YPUHMA TEKHC/MK YTKasavus. Dy ypuHMa TeKHCJMK OHJaH I0KOpHIa
AUTHAITAN IMAHHAPHK CUPTHHIIT KECHIIHHMAAI XOCH) OyJarai ypHHMA TeKHC-
Jug gucmund (T'x) Ounas, ynuur wosully sca T, Ouaan Oesrujaiiuk.

[eomeTpusinan MabayMxu, (D) coxa (7)) HHIT ODPTOroHas NPOCKIHSICH
GG,

D, =T, |cos v| (18.36)

6yaazm, 6ynja v, —(S) cuprra (&g, Mg 2) (2p=F & Mx)) NyKTaZa YTRAZHA-
rai ypuiiMa TeKHCAHK HopMmajuuuur 0z Yku OuwiaH TallKuJ 3TraH Oypdak.
Papwanku, Ap—>0 ga (S;) (k=1, 2, ..., n) HUHr JjuaMeTpu Xam
1OJITA RHTHIAAY.
Arap Lp—0 ga

AMFHHAM YCKJH JuMHUTra 3ra Gyaca, 6y auMuT (S) CHPTHHHT 1034 j1e6 aTa-
Jaau. Hewmak, (S) cupriuur 103u

n
S=lim BT, (18.37)
Ap-0 =)

6y.aaxu.
IOxopuna kapasaérran z = f(x, y) ¢ynruus (D) coxama f, (x, y),
[, (x, y) xycycuit xochaatapra sra 6yam6, 6y xycycuit xocuaanap (D)
coXana y3AyKcH3 Oyncku. Y Xoaaa
1

cos ’Yk = - =
VOrE T @end + 1, G 1)

Oyaazu.
(18.36) mynocaGaraai

6yauinnng Tomamus. ewak,

N7, =¥ ! _p, = 2]/1 + 1, € M) +1, € m) D, (18.39)
k=1

cos
k=1 fm1 COS VR

TedrsukHHHT VHr TOMOHHAATH HHFHUZH

VA48 0 o) + 1) (6 y)
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OyHKIHANUNT HHTErpa
Xaja ysaykcus, aema

n

i T T D —
lll[l:’or—lboz Vl —F fx (§k7 nk)—rfy (Ek’ T,k) Dk

k=]

1 ﬁ.umﬂ,mcu,m

P (Kapanr, 1-§). By $bynkuus (D) co
K, HHTerpasnanysyy, Wynuur yyyy

=ViTrs D+1 (%, g) dD
D)
6Yaaau.
Wynzait guaue, (18.37) Ba (18.38) MyHnocabGarsiapaan

i N
S=/1V1¥ra D+ (6 y)aD (18.39)
D)
GYmIH Keau6 YHKaax,
Mucoa Acoe
cnp‘m TONMWJIC UK
ymxaii xouyc cnp’rmmur Tenraamacy

.

HHUUF  paguycH r, Ganangnuru 4 6y.aran Aoupanult xewyewnnr én

h —
= Y xr{ e
r
6ynan. Oxopunary (18.39) (bopuynara K¥pa

* N : ' '3 I:

S=J'[ V 1 +2 +zy dx dy
D)

6y1aau, Gynna

D) ={(x, ) CR2:x2 - y2 ¢ ri.

Iuan
zx
Ba
_
STy y* A
]/ 1 +2 +zy = 1+

—_ |
r:oxxLget x4 g2 :
SKaRHHK 9bTHOOPTa oM, KYAHRarum Tonamus:

' & [
S= l+—2dxdy= l—i-; dx dy=
r
DT

(D) D)

h e
_]/H-~2 nr? = Vi e,
r

10-§. Yu xappaau HHTerpan

IOxopuaa Pumay HHTErpa
UHS yuyH Kaupail Kupurha
Xyam myura yXwaw 6y
KHDHTHMIAAH. YHA Yprauum HKKH Kappaan up-
330

s TYIIYHYACHHUUT HKKY
HUMHA KYPAMK Ba yuu 6a
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lerpada ropuTHATan Gapua MyJoxasadap (MHTerpassall COXacHHHHr GY./iM-
NHHIIIE OHL, GYJakJapia MXTHCpHil HyKTa TaHnia6 oau0, uHTterpas Hu-
PUHAI TYSHUL, TECHLLIMYA JHMMTra YTHII Ba X0Ka30) Kairapuiamu. Lynu
yuTiéopra 0au6, Kydiuia yu Kappasu MHTerpasl Xakujaard axTt/apiH KeJ-
tupui OWAaH YerapajiaHaMus.

I. Yu kappaau uurerpaa traspudu. [ (x, y, 2) dynxina R®
(3ozaru uerapajanran (V) coxajla Gepuiran Oyacud. (Dy epaa Ba kel-
rycuia xamma BakT (pyHknmsinuir Gepuamw coxacd (V) HH Xaxwmra sra
6Varan ac6 kapaitvuz.) (V) coxamuur P 6yuuHMIMHH Ba Oy GyauHMLI-
nunr xap 6up (V) (k=1, 2, ..., n) 6Viaruga uxtuépuit (&, M Gp)
nykrand odatiauk, Cyurpa Ky#naaru

o= fGe e L)-Ve

k=1

fmFmiuug Tysamus, Oyaaa V,—(V,) naur xaxu,
By #wrunan f (x, y, 2) QysKgisnanr usmeepan dururducu &xu Pu-
Maw dgurunducu [e6 atajaju.
Auan (V) coxanuur wyn1ai
P, P,y ..., P, ... (18.40)

GYSMHMIIADHHE KapaliMH3KH, YJAapiHHE J4aMeTpJjapujan TalllKH1 TOnraH
hps hppvvns hppo o

KCTMa- KeTAMK loara wathacku: Ap —-0. Bywmait P, (m=1, 2, ...) G-
JMHHWAapra nucGatad f (¥, Y, 2) QYHKIMSHHHT HITErpad AHFHHAUCHUH TY-
3aMH3:

Um=£‘, f Co Mo Lo Ve

k=1
Haminkaga gyinaaru
Op gy o v e s Oppy o ae

KeTMa-KeTJIMK XOcH 6y.1azu. By KeTMa- KeTJukHuHr xap 6up xamu (&g, Mg Cp)
HyKTajaapra OOFIHK,.

18.9-tabpud. Arap (V) uunr xap ganzai (18.40) 6yaunuwaap ketMa-
xerguru {P,} OJHHraHAa XaM, YHra MOC uuTerpa’ HurHiLiM KHHAMAaTJapu-
Jan uéopat {0,,} KetMma-keTuK (Ep Mg, &p) HYKTAIapHH TaHual OJHHH-
lukra GOFAHK Gy.MaraH XoJJa XaMma BakT Ourra [ conra uHTHAca, 6y [
COH O HAMFHHIMHHHT ausmumu Jc6 arajapyu Ba y

n

. s o T

1}3’110 o ];‘1:_)0 kél [ Er Mo E)-Ve=1
KaOH Genruaanasau.

18.10-taspud. Arap Ap—0 ga | (x, y, 2) QyHKUMAHHHr HHTErpa’

HHFHHIMCH O UeKJM JMMMTra 3ra 6yaca, [ (x, y, 2) oyukuus (V) za un-
mezpansanysuu (Puman mavrocuda unmeeparranysun) pynkyus pefinia-
au. by o wwrdngunanr gexad auMutd [ aca f (x, y, 2) gynkuusaanr (V)
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6yinua Yyt xappasu unmesparu (Puman unmeepasu) pefiusain sa y

(v @
vy

Kabu Gearunavazu., Hemak,
n

Fln g v =limo=lim 3 | G 1 50 Va
j(j:lg i . k}:l [ Cr Moo 8-V

f(x, y, 2) dynkuusa (V) za (V) < R®) Gepuaran Gysmb, y iy coxaia
yerapanainrat OyJICHH:

m<fx p <M (v(x y 2EWV).

(V) coxanunr 6ymuuuuriap tynaamu {P} Humr xap Gup GYaunumura
nucbaran [ (x, y, 2) ¢ynxkuusicunuur Hap6y Hurunguaapu
n

Sp (ﬁ=}: My Ve, SP(f)=2 M, v,

k=1} k=l
HH Tysu6, vy

{se (N} {Sp (N}
TyiaMAapHd Kapailik. Papwasuku, 6y Tiniavaap uerapasanran Gyaaiu.
18.11-ravpud. {sp (f)} Tynramuanr anug roxopu yerapacu f (x, y, 2)
GYIKBUSHHT Kylu yd kappaau unmezpasd jeb araniaan Ba y
I=({{ 7@ v 2dv

k)
Kabu Oenarmjanaiu.
{Se (N} Tynaamuuur avuk KyHu verapacd [ (x, y, 2) (<byHKIMSHHIT
10KOpU Y4 Kappasw unmezpasu 7eb atanagy sa y

T-——j—ﬂ) f(x y 2)av

Kabu Oeariianalu.

18.12-taspud. Arap [ (x, y, 2) PyuRIMAUHHT KYAH XaMza JOKOpH
yu Kappanu uHTerpajsapu Oup-Ompura Tewr Gyaca, y xoamza [ (x, y, 2)
tbyuxuyst (V) 1a unmezpasranysis el arajaid Ba YJapHUHT  YMYMHH
KUAMaTH

I'=[[[ 7y 2 dv ={f [ (x, v, 2) dV
V) W)

F (x, y, 2) dynkuusHuer yo Kappasu unmeepasu (Puman unmezpasu)
JeHunany,

Hemax,
70 g2 aV={f{ [ (x 12 dV =] [ (x, 9, 2) aV.
V) V) V)

2. Yu Kappasau HHTErpaJdHHNr MaBXyxauru. | (x, 4, 2)
¢ynxuus (V) (V) = R¥) coxaga Oepuiran GyscuH.
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18.10-teopema. [ (x, Y, 2) ¢pynxyus (V) ccxada unmezparranijsuu
6jauu yayn N e >0 caunezanda xam wyndai 6>0 monuaud, (V)
coxauune Ouamempu rp < & 6jrean xap xandali P 6Yaunumiuea rucba-
man Hapby durundurapu

Sp()—sr (N<e

MeHeCU3AUKHI KAHOQMAGHMUPUILY 3apYp 60 emapau.

3. UurerpanaanyBuy GpyHkuusiaap ciicdu. ¥4 Kappajn uH-
TErpa/jHuHE MABXKYAIHIH XaKHiard TeopeMaian (oiisanaunb, MabayM cuid
(QYHKUMSIIADHHHHT HHTErPaIalyBul OYJMIIE KypcaTHIaaM.

18.11-Teopema. Aeap [ (x, y, 2) pyukyus uezaparanean énux (V)
((V) = R®) coxada Gepunzan ea ysayxcuz Ogaca, y wy coxada urme-
epasrranyedu 6ifradu.

18.12-teopema. Azap [ (x, y, 2) ¢pyuryus (V) ccxada vecapasan-
ean 6a 6Y coxanunz dexau CoHOazt HOAb XQIHCMAU cUpmaapula y3uauul-
ea 3ea Oyaub, Kosrcar Oapia HYyxmaaapda Ysayxcus oyaca, GYHKYUs
(V) Oa unmeepasranyeuu 6Gijradu.

4. Y4 xappaau HHTETPAJHHUNT X0ccadapHu. ¥4 Kappain Hi-
Terpajiap xaM ymoy GOoOHHHT 5- § uila KearHpu.iral MKKH KappaJd HHTer-
pasIHHIIr XoccaJjapu Kabu xoccasapra ara.

1°, f(x, y, 2) pynkuusi (V) coxapa Gepuaran 6ymu6, (V) coxa 1oab
xaxMam (S) cupr Guaau (V,) ea (V,) coxanapra axparuiaran Gy.cuu. Arap
[ (v y, 2) dynkuust (V) na unterpaananysuu 6yica, ¢yukuus (V,) a (V)
coxanapia XaM HilTerpajianysud OVaajd, Ba akcuHya, sibhd [ (¥, Y, 2)
dymuns (V) Ba (V,) coxarapuunr xap OMpHJd KHTerpa/slanyeuu OV.ca,
¢yuxuus (V) a xam unrerpasianysud Oyaanu. Bysja

U;“ f (x» Y, 2) dV:"”T f (X, Y, Z) d""i’jj[ f(xv Y, 2) av
(V) (Vy) (V)

6Vaany.

2°. Arap [ (x, ¥, 2) Qynxuus (V) pa unrerpaiianysuu 6Vaca, y Xoa1a
c-f6(x, Y, 2) (c=const) ¢ynkuus xaM 1y coxaja HNTerpaJ.alyBu Ba
yoy

£

{,J;Cf(x, Yy, z)dV=cvff(x, y, 2) dV
)

(

<t

(

topmyna Ypunam 6Vaamu.

3. Arap f(r, y, 2) Ba g (x, ¥, 2) (ynkuuagap (V) za uuTerpaia-
HyBun Gf.uca, y xoama f (x, ¥, 2)=g (x, ¥, 2) Gynkuust xam 1wy coxaia
HHTCrpaJjiaryBun Ba yinGy

SIFt 9 Dt gle v 2]dV=[[[i(s 5 2dV = [([g(0 y, dV
V) V) V)

<p0p.w°yna Ypuiau 6Vaain.
4°. Arap [(x, y, 2) ¢dynmkuus (V) 71a munTerpasiianysud  G§MG,
(x4 2)€(V) yayn f(x, y, 2) >0 6Vaca, y xonna
[{{f(x. g 22dV =0
%)
65.’33)11‘1.
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‘

_5% Arap f(x, y, 2) dynkuns (V) ma uurerpaananysyu '6$’r.vxca, ¥ Xxoa-
ra |f(x, y, 2)| dyukmHa xaM Wy coxaga MHTerpajifaHVBu4d Ba

[§{fC g dV|<[[[|fx y D]aV
© ) |

6ynand.
6°. Arap” f(x., y, 2) dynxuusa (V) ga unterpasnauysun Gyaca, y Xod-
Ja wvirtait yarapMac p(m << p << M) CoH MaBKYIKH,

j(j'f(xv Y, Z)dV=MV
W)

6¥namy, Oynaa V — (V) coxaunur xamM.
7°. Arap f(x, y, 2) dyukuust énux (V) coxala ysaykcus 6Y.cd, y x0.-
HJa Oy coxaga myuaait (e, b, ¢)€(V) nvkra Tonmanuky,

[{{f gy, 2dV =f(a, b, 0.V
(5}
6y aany.
5. Yu xappanu unterpaaaapru xucobaau. [(x, y 2)
byukuus (V) ={(x, y, 2)ER* a<<x<b, c<y<d e<z<(} coxama
(napansenenunesia) Gepuaran Ba y3aykens Oyacud. ¥ xoaia

57 v DAV =1 ({7t 3 2daydy]dx

6Yamu.

Bmm (V) (VIS R) coxa — nactaan z = 1y (x, ), I0KOPHIAI 2 = vy (X, 4)
cupTaap Oudan, €n ToMoudaH sca Oz VKMra mnapaie] UWAJIHUIAPHK CHPT
6unail yerapananran coxa Gyscud. Dy coxauunr Oxy TeKHCAIKAAarH npoek-
uusicd sca (D) 65acuu.

Arap f(x, y, 2) pyukums wynzain (V) coxaza ysiykcus 6§au6, z =
=Yy (x, y), 2=",(x, y) Pyuxuusaap (D) aa yszaykcus G¥aca, y xo.11a

_ijf (x, y, 2dV= ([D[(:’:j( y:f(x, Y, 2)d2) dxdy
¢ ) 1 (K ¥

Gynazn. Arap tokopuaark xon1a (D)={(x, y)ER%: a<x<h, 9,(x) <
<Y< Qo (x)} 6Yaud, @;(x) Ba @,(x) dyuxnusiap [a, b] 1a ysiykcus
6ynca, y xohia
J‘J‘If(xi Y, Z)dv=
)

b @) ta(x, y)
e @ [(x, 4, 2)dz)dy]dx.
a 9 () B {x. ¥

6. Yu Kappaau HHTErpaaaapja yarapysuuaapiuy aamali-
THPHIU. Y4 Kappaid HuTerpasiiapia ysrapyByuiaplH aiMalTHpuL, ymoey
GOOHHHT 7-§ JAa KeJTHPHJral HKKH KappaJd IniTerpaiapia yerapysuu-
Japuu aamaurrapuur kabuaup. [yuu xucobra ond6, KyfHaa yu Kappaad
MHTErpaanapia Y3rapyBUMJIapHY a7MATAPHIN (DOPMYJIACHHH KeATHpHLI OH-
JaH KudosiaHamus,

f(x, y, 2) dynkumus (V) (V) < R®) coxaza Gepuaran Ba y3aykcu3 6Vi-
cuti, (V) coxa 3ca CHIMMK CKY OYJIaKAL-CHILIMK CHPTAAP OHAaH derapaian-
ran Gyacud.
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ymﬁy
x=q(u, v, w,
y=1v¢ v, w),
2=y, v, W),
cucrema (A) ((A)= RP®) coxanu (V) coxara akcaauTHpCHH Ba 6y aKCJaHTH-
pai 7- § Aa Keatupuaran 1 — 3°- wapraapuu Gaxapent. ¥ xoana
S‘H fix, g, 2dV ={{[{o v. ©), P& v @), x@ v, w)|!|dudvdw
) 8)
Gyaamm, GyHua

ox 0x or
“w w dw
_| % o
"\ u o Ow
:az_g__az_
—O—u dv ow

7. Y4 kappaan uHTerpaanuHr 6abau 6up Tarbuxaapu.
Yy xappaan HHTerpas éplamuia R® ($asoaarH MHCMHHHT XaXKMHHH, HKHCM-
HYNI  MACCaCHIM, HHEpIusl MOMCUTJApHHH TOMMIL MYMKHIL.

194505
3FPY YN3UKJIM HHTEIPAJLIAP

IOkcopuparn €c6ra PuMan MHTerpasy TYUWYHUacHRd HKKH YarapyBuiii
YHKIUS YUYH KawjaH KHPHTHAHUIMHH KYPAHK Ba ynu Ypramamk. Hlynu
XaM aiTHIl KepaKKH, K¥N Y3rapyBudaM (YHKUMSIIAD yuyH HHTerpal Ty-
WYHYACH TYPAHYa KMPHTHAMILM MyMKHH. B3 Ky¥inna xenrnpamnran 5rpu
WM3NKJH MHTCIPai2p XaM KOHKPeT aMadHi macasanapaan naiijo Gyarau-

2Hp.

1-§. BupuHuM Typ arpH uM3rKnay MHTErpasiap

1. BUpUHYH TYp 3TDH YHBHMKJIH HHTErpad TabpHPH.

N
Texncaukia 6upop coana AB* (A =(a,, a))€ER? B=(b,, b)ER? srpu
yusukny (Efny) onafsmk. By Srpy uusHKia MKKY HYHAJHUIIAH OHDHHH MYC-
6at fiyHauiL, MKKHNUHCHIM Mandui #i¥nasnm ae6 kabya kugadauk (24-
gH3Ma). .

*Antaiiank, x = ¢ ({), y =1 ({) dyskuusrapuunr xap 6upu (o, B)aa Gepuaran 6¥.1-
cut. By dyukuusaap (@, P)aa ¢’(f), (1) xocuaaisapra sra sa y.;1ap ysaykcHs 6yaub,
@'E() 2 p'* (£) >0 6yacuau.
R? Texucamkjary yuly
L={(x, ) ER: x=0(1), y=% (), 1€ (x, B)}
Tyiam codda sepu uusuk e6 aTaaagd. Comxa srpH MH3HK V3YWIHkKa 3ra GyJaajiu.
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AB 3rpH umsukui{A nau

BN B ra kapab A,=A, A,

e\\(\ Ay oo o An=B(Ap = (¢,

Yr)EAB, k=0, 1, ... ,n,

Ay=(x0: Yo) =(ay, ay). An =

=(%n, yn) = (b, by)) uykra-

Ao Jap épaaMuia n 1a Gyiarka

' 6¥aamus. By Ag, Ay, ...,

Ak An HYKTaJAp CHCTEMAacH AB

AM éiinnunr Gysauumind aeb ara-
JAafd Ba y

T P ={Ay Ap .., A}

Ca

24- un3ma kabu Geardnanagn. A, Ay,
€ (6Ymuumin Cinapu) ysywmmkaapu As, (k=0, 1, ..., n) nmir sur
KaTTacH P 6yadumMar fuaMerpu Reftunaiu Ba y Ap Ounan Gearnianagu:

Ap = max{As,}.
3

S
Papmaikn, AB 3rpu yMsHKHH TYpJaH ycy:uiap Ouiad HeTajaraiul coHaa Gy-
JUHHIULIAPHHY TY3HII MYMKHH.

AB arpu yusukia f(x, y) Qynkuus Gepuwiran Gyacuu. By arpuw  uu-
BHKHUHT
P={Ay Ay ..., A)

Gy MHAUMUM BA YHHHT Xap GHp Z,:Ak 41 &ga mxratpuit Q, =, n,)
Q.= nk)eA:ZkH. k=0, 1,..., n) uykra oaavus. Depusran

dyukuasmmr Q, = (5,, n,) nykraiaru f(§,, n,) Kuiivatuuy A;:lk o HHAT
A's, ysynaurura xynaitupud KyHuiard AHFHHIUHM TY34MHU3:
n—1
o= G, n1)-As,. (19.1)
— k=0
dDumn AB arpu uM3MKHHHT WiyHARN
P,P,...,P,. (19.2)

Gy HHHILIApY KeTMA-KeTAUTHIHM KApalMH3KH, YJapHHHT MOC /HaMeTp.apH-
Jail TAIKH/ TONrau

?»,,‘, AP2, ce me’ -
KeTMa-KeTJIMK HOJIIa MHTHJICHI: ll,m—>0. Bynzait 6ysaunuuiiapra uuc6a-
Tan (19.1) kabu hueunaunapay Tysu6, ywoy

63 0p vvv s O

mr v
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KETMa-KeTJHKIM XOCHA KuiaMM3. Pasumankd, Oy KeTMa-KeTJHMKHUHT Xap
oup xamu Q, = (§,, m,) HyKraaapra GCFAuK.

19.1-tabpud. Arap AB SrpH uHsMgHUNT Xap Kanlak (19.2) x¥pu-
nuiary 6Yannminiapy kerma-kerauru {P,} osunranaa xaMm, yura Moc
fnFruguaapan uéopar {o,} KetMa-keT.mik (§,, m,) NYKTamapHHHT Tanjab

OJMHALIMra GorauK GysaMaraH xosaJa xaMMa BakT OurTa [ conra HHTHICE,
6y coH O durunOunuHz aumumy e aranad Ba

n—1
Jim o= lim YW/[(E, 1) As,=1 (19.3)
,"P —0 ;-p - k_:_.-(.)

Kabu Oe/ruaaHaiu.
(19.1) AHFHHAMHMHT JAMHTHIH KYHHIArH4a XaM TabpH(Iaml  MyMKHIL
19.2-Tavpug. Arap \/ € > 0 conu osmurania xam wyniai § >0 To-
NHIICAKH, AB 3rpu UH3MKHUMHT jadameTpd A, < O O6faran xap kaujahh P

OY MMM YUY TY3HITaH O AMFHIAM HXTHEPHH (S, 11,‘)6/1,/1,”._l HyKra-
Jiapia

lo—1I<<e

TeHrcH3mKnM Gaxapca, [ con o durundunune hp,—0 Oazu aumumu
JAe6 atadaau Ba (19.3) kabu GearuaaHaiu.
(19.1) bwrumam AuMuTHEHHE Oy TBPH).IAPH 3KBUBARENT TabpH(IapaUp.
19.3-tabvpud. Arap A,—0 ja o AuFrHIM YekT JHMHTIa 3ra  OFJca,

y xo11a f(x, y) ¢yukuus AB srpH uusuy GYiinua unmesparsanyodu Ae-
hdagiu. By sumut f(x, y) QyHKUHSHUHT 3rpd  uu3dMk  GVinua Oupundu
myp depu du3uKAL uxmezpaid je0 arataid ea y

[I(x, y)dS
AB
xabu Gesaruanaiy.

HIvuaaid KHauO, KHPHTHATAIl STPH YM3HKIH HHTErpas TYIIYIYaCHHUHI
¥3ura XoCaurk KapaJja€Tran MKKH apryMeHT.M (QYHKUMSIHIT GEPU/IHIL CO-

XacH TEKHCJHKAard GHpop AD srpu umsuk sxkamiaurkip. Kodran Golika
My.10Xa3a.ap (O3 MUHILIADHHHENT OJMIHIH, OYJaKJAapjal MXTHEpHH HYyK-
Ta TaliJa0 UHTErpasl MWFHUAM TY3WIN, TeCHIUIMYA JHMHTIA YTHIL) IOKOpH-
Ja KHDUTHJTAll MHTErpPa’ TYUIYHYadapH CHHTapPHHp.

2. Y3ayRKCH3 QYHKUHSI OUPDHHYHK TYP 3TPU YH3HUKJIH HH-
TerpaJu. DuaH OHPHHYM TYp 3TPU UM3HKJIM MHTETPAIHMHI MaBxyj OV-
JHLIKIA TADMHNAAHAMIAN WAPTIH TONHIL GHiaH IYFVadaHamu3. FOxopupa
Kearupuiral 19.3-rappudian KypuHa MKy, OUPHHYH TYD 3TPH YH3UK.IH HH-

Terpas /B srpu uM3bkka xamia ynia Gepuarad f(x, y) (yHKuMara 6or-

AnK GYaagu. JleMak, HHTCTpAJHHMITC MaBXKyjd Oyauwd waprann AB srpu

UH3MK Xavla f(x, ¥) pyskuusra KyfnTanran mapriap opkadu TONHIU KC-
pak 6y.aiu.
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Qapas  KuJalIHK, AB 3IPH 4H3HK yiuby
x=x(s)} 0<s<S 19.4
cHcTeMa Gunau 6epuman 6yacud. Dynaa S—AQ éiunnur Y3YRIHIH Q=

=(x, ¢ )EAB) S sca AB wanr Y3YHJHTH. f(x, y) dyuxkuus my AB 3rpu
uuskKia Oepuaran Oyscuil. MoioMHKH, X ==x(s), y=y(s) (0 <s<< S)
aKau, yHaa f(x, ¥) = [(x(s). y(s)) 6yan6, nartnxana ym6y

Jx(), y()=F() 0<s<9)
MYpakKa® QyHKUHSITA 3ra 6)“!;1&1.\1"3.

AB srpu unsuguunr P = {4, ..., A} OYaumnumun pa  xap
6up AkAk .y Ad meepyu Q.= (Ek, nk) HYKTanu ogaiyimk. Xap Gup A,
HyKrara McC Keoajurain AA HHHF Y3YIIHTH S,, Xap Oup Qk HyKrara
MOC KeJajurad AQk HHUT Y3YHJHTH S, Jdeitauk. Palsmzmxxfx,/lk/l,lH HHHT
yayuaury s, , — s,=As, Gyaanm.

Haruxkaza P Gyamunwra HucGatan TV3HAraH

n—1
o= Y f(E, n)-As,
k=0
AHFURMM yIIGy
n—1 n—1 . . n—1
>_i f(gk, "]k)'A Sk = }_‘ f(X(Sk), y(Sk))-ASk= .\’:4 F(Sk)-ASk
k=0 k=0 k=0
Kypunuira kesaau. [evax,

n—1
o=+ F(s}) As,. (19.5)

Dy #uennannu {0, S} opamknarn F (s) (pyHKUNSHHAT MUTErpad HuFMiAH-
cd (Puvan HuFHBAMCH) 3KanJuMIHHM  nadkall KuBuH 3Mac  (KapaJsicil,
1-xucyM, 9-606, 1-§).

Arap f(x, y) dyskuus AB 5rPH UYH3MKAA Y3IYKCH3 ©Y.Jaca, y Xoija
F(s) ¢ynkuus [0,S] na yanykeus Oyaaau. [emak, 6y xoana F(s) ¢yuxk-
uust [0, S} za mnerpa.n.nanymm

lim \‘ > F(sy)-As, = U‘(s)ds (19.6)
Ap -0 (0

[lyugait kuau6, (19.5), (19.6) mynocabarnapian A,—0 1a o #nrnn-
JHHHHT JIUMHTH MaBxKy; GVJiHIUH Ba

s
lim o=\ F(s)ds
Ap~0 o
sxansurany tonamus. Harmxaga gyfiuaarn recpemara Keaamus.
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19. l-recopema. Aeap [(x, y) Pynkyus AB Jepu wu3UKOA Y3YK-

cus bijaca, y xoa0a 6y pynxyuanunz AB dzpu wusux 6fiuua  Oupunuu
myp 9zpu HUIUKAL UHMeE2PAAU Maeo/cya Oiaadu ea

S Hxy) ds= f F (x(s), y(s)ds
AB
Hifaadu.
By TeopeMa, Gap TOMOHAAN Y3AYKCH3 (DYHKLHS OUDHMINH Typ 3IPH
YH3HKIH HHTErPAJHHHHT MAaBXYIAMTMUM anuK’ab Gepca, MKKHHUHM TOMOI-
Jan 6y HHTerpaaHuir anvg uyterpaara (PuMan uHTerpaaura) KeauniHIM
xypcartaju.
19.1-3caaTmMa. 3rpd YH3MKAM MHTErpas TyluynyacH Ouidaw Puman
MITErpady TYLIYHYACHHH COJMIUTHPHO, YJIAPUMHI X4 HKKaJacH HUFHIAH-
HUHT JUMUTH cH(atHia Tabpuduianuinmiy kVpauk. Adinu nafiraa 6y Ty-
LIyngaaapiHuT apK/s TOMOIH xaMm 6op. ¥Yiuby
n—1 |
= NfE, m)- As, (19.5) |
k=0 _ |
#mFHiAaary A s, xap foum Myc6at 6Yau6, AB srpu udsdkimnr it yranumm-
ra orauK aMac, Jlemak,

[ [(xy)yds= [ [(x.y)ds.
AB A
3. Bupnuuy Typ 5TPHUH3HKJIN HHTETPAJNAPHHHT XOCCa-

aapu. IOxopuaa KIPiMKKH, Y3:TyKCH3 (DYHKIMSITADHUHT OUPHIYH TYP 3r-
PY YH3HKIM BUTETpAsnapH Puman mHTerpannapura  xcaapu. DunoGapum,
5TPH UMSHKJM HHTErpajJap XaM Puman MHTErpajfiapn  Xcccanapu KaGu
xoccanapra sra 6yaagun. Myun swTHOOpra 0aM0, TP UHIHKJIM HHTErpPaJ-
JADHUHT  dcocHil xoccasapuiu canaG Vrumr Oiai KuosiauaMus.

(19.4) cucreva OGuaar anukJanrad AR srpu uusukia f(x, y) GysK”
uus Gepuaran Ba ysaykcus.

1°. Arap AB-—AC CB 6Vaca, y x023a
{ flx, y)ds= [ f(x, y)ds+ H(x y)ds

AB A(‘ Ch

65"‘.-13/1”.
2°. Ymby
[eitn yyds=c{ f(x, y)ds (c=)-const)
AB AB
TeUurauKk YpuHIg,
AB arpu uusuxia f(x, y) pyukuus Ouaan g(x, y) yukous xaM
Gepuarad Ba y yanykcus OFscHil.
3°. Ky#uaaru
[ [/ ) =gl y)|ds=
B
dopmyaa ypunam Gyaaau.

f(x y)dSiig(x, y)ds
Al

\
~or
B
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4°, Arap M (xy) € AB xa f(x, y) >0 6Vaca, y xoaza
[ [ (x, y)ds=0

!

AB

6y.ianu. )
5. /(% y)| pynxkuust wy AB na unrerpaisanyBun Ra
| § Tleyyds | < § | T (rg)]ds

S

S
AB AB

Gyaanu.
6°. lllyuxait (c,, ¢,) € AB HyxTa TONMI4IHKI,
| /(6 y)ds=1[(c1, ¢)-S

B

AB

6yaanu, 6yniaS — AB uunr ysyHaurh.

By 6°-xocca ypra KuiMaT xakuiary teopema €6 atasanu.

4. bupHuun TYp 3rpH YH3HKIE HHTETrpadadapHH XHcoG6-
Jai. bupuuyn Typ 3TPH YH3KKJM HHTerpa.siap, acccan Pumad mnrerpas-
Japura Keatupuan6 xucoOaanaau. IOxopuaa rearhpuaran 19.1- Tecpemara

S

Kypa AR srpu unsug ymey
x=xON 0<s<S
cHcTeMa fu rair Cepuaranza (Oynna s— &l ysynanry) ra f(x, ) ¢yHk-

LS niy AB ma y3aykcn3 GVarania SrpH YH3UKJAA - unrterpaa PuMan un-
Terpaaura ke, [emak, 6y Puvan uuTerpajmni Xucofialu HaTHxacHia
3rPH YMBHKH KITErpa’l TOMHJAAAM.

Auan AB 3rpu yusuk ynioy

x =0,
y=vy@)) @IV

cHcreMa GuJan (napameTan <popwa:1a) Gepuaran 6yacuu. Bynaa ¢ (7), ¢ (f)
bynruusiaap o, Bl aa ¢'(), P'(f) xccuaanapra sra ra €y xccuaasap ny
OpaHKAd y3IyKeus xampa (¢(a), $(a))=A ra ((p(ﬁ) ¢ (B) =B o¥icu.

Pavuwanku, (19.7) cucrema o, f] OpaaHKI AB 5TpY  UH3LKKA  aKC-
aautupagu. Dynaa [y, 6] < [, B] nmur A yusukJaruy A A aKCHHULI
Y3YHSIMTH

(19.7)

6
VV e 0 +w70 at
|

6yaanm (xapaacuu, 1-kuesm, 10-606, 1-§).
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19.2-teopema. Aeap [(x, y) pynxyus AB 6a bepurearn 6a Yysayx-
cuz 6gaca, y xoa0a

B P —————————
fx, gy ds= [ Te®, vV ¢ + v at (19.8y

\

AB
6gaadu.

HMc6or. {a, B] opaauHHIT
P={tyt, ...t} (@=1,<4,<... <t =)

6y auHAILNK oJaiiHK. Dy  OYannvwnuir  6yayBum nykrajsapw f, (k=
=0, ), ..., n) Hur AB Aarn Moc akcaapund A, (k=0,1,..., n)
Aefmk. Paswanku, 6y A,(k=0, 1, ..., n) nygraiap AB S3TPH  YH-

SHKUMHT
{4, 4, ..., A}

6yammunig XocuT kuaaan. Bynaa A, = (@((,), ¢ () (=0, 1, ..., a)

S
pa A, 4y HHUD Y3YHIHTH

Tp41
As,= [ Ve + v at
‘e

Gyaanu. Ypra xuiiMar Xakuzars Teopemaian (oiijatanuG kyHuaaruuu To-
HaMu3:

As,=V 1)+ (5 (o —1) =V 07 +¥7(x) AL,
6ynaa £, <7,<1,,,. Onam ¢(v)=E¢, §(r)=n, 1e6 osavns. Paswan-
Kn, (€, nk)EA:;lk_.‘_l (k=0,1,2, ..., n—1) 6Vaamu. AB 3IpH YM-

SHKHHHP lOIﬁOpH,’Ia alTuaran
{Ap Ay oL A}

Oy smuMwKHY Ba Xap Gup A4, 41 Ad (€, m,) HyKTanH O.HO,
n--1
= kgof(gk, nk)'ASk

WHCHHIMIK Ty3aMu3. YIIH KYAHJaruya xaM €3l MyMKHH:
n—1

6= ‘\-iof@k’ nHAs, =

n—1

= Vi), v@) V em) ) A, (19.8)

k=0

By Tewrukiuur yur tovonnzars fmemia (9 (1), v @)V @) - vi(2)
¢yukuusthuar [o, ] opasmkaarn PuvaH BurdHHCHAHD.
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[aptra k¥pa f(x, y) Ba ¢'(2), ¢'(Y) Gynkunsanap ysaykcus. Jlemak,
Mypakka® (YNUKUHSHHNIT Y34y KCHSJINTH XaKHjJarH teopemara Kypa [(@(Z,)
4 (0) ea zevak, f(@@), $(0)-V @O+ (@) dymauna [ Bl opamaa
yaaykcus. Hemak, 6y ¢ynkuus [, Bl aa  unterpaiaanyByu  OyJaagu.

Abun
n—1

lim N e vV o @) + ) A=

max{Alp 1051

B -
=\ i@ +OV ¢"O-+7 0 dt
@
Moaomuky, x = ¢ (f), y =1 () dyukunsaap [a,p] aa yaiykcus skan,
yuma max {Af,}—0 ma Ax,—0, Ay,—0 Ba gemak, A s, —0. Dynjzan
&
3ca Ap—>0 6yanum xeanb uukamu. (19.8) myHocaGataan  okigamanu6

B -
limo == { f(¢@, $ ) V o2 (1) + $2(0) d¢
Ap0
6y mummny tonamus. By sca

B -
([gyds={F@® CO) VO F V0 dt
A\i’ a
‘SKaHHHM Ousyrupagu. Teopema HcOoT GV.Iad.
By teopeMajian Kyliumarn HatdmKanap Ke.H6 uMKaiH.
19. 1-yatnxa. AB STPH YH3HK YUIGYy
y=yx) a<x<b y@=A y(b)=25B)
TeHIJaMa OuJall AHHKJaHTaH OYaub, ¥ (x) dyukuus [a,b] ga xocusara sra

‘Ba Y Y3ayKcu3 Oyvsicun. Arap f(x,y) byukuuss my AB aga Gepuaran sa
‘y3.1yKeH3 Oyaca, vV X014

[ Fends= {15y Y TF70 d (19.9

AB
Syaand.

19.2-natnxa. AB 3IPH UH3HK YOy
P=pO O,<6<0)
TeHrJaMa Ouaan (KyTO KOOpAMHaTa CHCTeMacHia) Oepuaran Gy.u6, p (0)
dbynkmus [0, 0;] na xocumara sra Ba y yaaykeus Gyacuin. Arap [(x,y)

(GyHKUHST 10y AB Ja Oepuaran Ba y3.yKCH3 6§ica, ¥y x041a
0,
[ F(x9)ds = { [(pcos0,psin6) ) o7 5 02 46 (19. 10)
AL

0,

-Oyaaau.
DBy HatHxaJjapHd HCOOTJAlUHH VKYBYMra XaBoaa 3TaMu3,
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Mucoa. Ywby

{ Vi -4yt ds
AB

SI'PH UH3UKJAHM HHTCrpad xucobJanchit, GYHIA AB — MApKa3H KOOPAHHATA GOIMAA, pafuy-
cd r>0 ra TcHr Gmrau afi1anaHKHT I0KODH SIPHM TCKHCIHKAAIH KHCMH.
Pasumanku, Gy AB STPH UH3HK KyHuaaru
Xx=rcost

0t
y=rsint} O<i<m

cHCTEMa GUAAH aHHKNaHAZH. :ﬁ afxyy=Vx2 Fyt= V(r cost)? - (r sin £)2 dynk-
umusa yaayxems. [emak,

14
SV ds=6f Vircoshyz + (rsinf)z - V{rcos )2+ (r sinf)’ 2 dt =
AB

n
=r"’5‘dt=nr"’
Q

Gynaau.

5. DupHHYM Typ 3I'pH YH3HKJAH HHTerpaaJapHuur 6as3w
6up TaTGUKJapy. Buputun Typ 3rpu uM3MKJM HHTErpaiiap €piavuia
€l Y3YHJIHTHHM, XUCMHHHI' MacCacHiM, OFHDPJMK MapKa3/iapHUH TOMHII MyM-
kud. KyitHiaa 6u3 Gupuiyd TYp SPPH Yu3UK/IM HHTerpaaiap &plavuia €l
Y3YILTHIM KaHaal XuCOOMaHMINMHE KypcataMus.

Tekucaukia coaga AB arpu uusuk Gepuaran 6yacus, DBy umsukia

f(x, y) = 1 pynxuusny Kapafiquk. Pasiwanku, 6y ¢yukuns AB Aa ys.1yKcHs..
[ (x,4) pYHKUMSHUHT GHPHHYH TYP 3TPH UM3UKJH HITerpa;JH TabpHdHiall.
KYAHJAarHIH Tonavy3:

n—

ff(x y)ds—hm 2‘ f(Ek'le) A sk—hm ZIAsk=S.

p=02=0 ~0i=0

Hemax,
S ={(ds. ¢y

Mucoan Yuby
x=x () =acos®! }
y=y({)y=asin®{

S’
cHcTema Gunan Gepuaran AB UH3MKHHHT Y3YWJHTH TONWICHH. By umsuy actponnanu nipo-

hEREVETN
(*) dopmynara x¥pa ac1pOMJAHHHT Y3YHAHTH

S = jds
AB
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‘B yaanu. AcTponza KoopawHata YRJApHra HHCGATAH CHMMETPHK GYJMIIMEHK 3bTHGOPra
016, fokopuaa xeatupwaran (19.8) dopayaauan gofizatannG KvivZarHuH TORAMU3:
/2 /2
7{(/ ds=4 § V3@t Ly 2(tydt=4 § V{—3acostt-sinf)? + (3a sin% cos f)2 df =
B 0 0

3/2 /2

L[] éa—
=4') ]/-f—sin22tdt=6a
0

2-§ MKKMHUH Typ orpH UM3HKAH HHTErpasnap

nf2

= 6a.
i

X f
\ sin 21 dt = sa(—“’s ?“)
v

Q

2

[}

|. UKKMHUYH TYp 35TPH YH3HUKJH HHTerpasa Tabpupu. Te-
KHCHKAA Oupop coida AB srpu uH3dKHM Kapa#iauk. DBy srpu  uM3ukja
f(x, y) bysknas Oepuaran Gyacun. AB 5TpH UMBHKUHHT
P={4, Ay ..., A}

OV JIHHHIUMHA Ba YHUIT Xap Oup E: 4, e =01, ..., n— 1) éinga ux-

uépuit Q, =(§,, m,) nygramu (Q, = (&, €A, Ak+l’ k=01,...0—1)
ojaftauk. bBepuaran dyuxkwusunur Q, =(&,,m,) nyxrajsari f(E,. n,) Kuii-
mariin A, A, wiur Ox (Oy) Ykiark A x,(Ay,) mpockuusicura KynaiTi-
pub xyHuAard HHPUHARIH TY33aMu3:

n—1 n—l1
0/ =% [Ep n)-Ax, @ =Y [E, n)Ay).  (19.11)
k==0 A=)
Suau AB 3IPH YHSHMKIIMUT WynAai
PPy ..., P, ... (19.12)

O /IHHHIILIADH KeTMAa- KeTAHIMIM  KapafMH3KH, YJ4pHHUT JIHAMCTP.apu/iaH
TAaLIKW TOOTall MOC

Ap, ? hp s

Pl, "P,’ L ] ;’nl b
KeTMa- KeTJIMK HOJra HHTHACHN:
A Py 0.

Byupa#t Oyaunmuaapra nucbarau (19.11) xaGu iinpusauiapay tysud ymcy

» ’ ’ " ” ”
01,02 +«e-50m ...{(0,02 ...,0m ...)

KeTMa- KeTIMKHH XOCHJ KHJaMu3. PaBuialkd, 6y KeTMa- KeTJAHKHAHD Xap
Oup xaam, xycycan, (§, m,) uykrajgapra xaM GOF.HK.

19.4-tawpucd. Arap AB arpu uusukuuir xap xawgad (19.12) kypu-

HAWAArKH OYyaMIMilIapH KeTMa-ketaurd {P,} oimirasia xaMm, yura Moc
, ” -

uPrHIMAapAan ubopaT {0m} ({0m)) Kerva-kerwk (§,, M,) UyKTaJapHUHT

(€ MY €A, A, ) Tanab oundiukra Gorany G§.IMarad pasminia XaMmva
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pakT Gurta I’ coura (I” conra) wutiiaca, Gy con of (0”) durundunune
aumumu g6 atanagu Ba

lim ¢’ =lim S‘ f(gk, Ny Ax, =T

Ap—0 Ap—0 k‘—
(im ¢” =lim v fE,, m)-Ay, =1 (19.13)
Ap =0 rp =07

Kabu GeJrujaHagu.
o’ (0”) HwPuHIMAHHT Oy JUMHMTHHM KyHujaruya XaM Tabpudaainr MyM-
KHH.
19.5-Taspud. Arap % >0 oauxrania xaM, uyugad 6 >0 rtonui-
N’

cakd, AB srpu umsHkuanr Inmaverpu A, < 8 Gyarau xap xanzain P Oyan-
HHWM ya9yH Tysuarau o’ (0”) Bupuman yuyH uxtuépuit (€, 1,) UyKrajapaa
((-Ek9 "ﬂk)EAkAkH, k=0)l,. ooy B— l)

lO"—'I,l<8 (‘G”-—I”l<8)

TeHrcusaMK Gaxapuaca, I’ con (I” cow) o' durundunune (¢” ViupPmIan-
HUHD) A,—>00aeu aumumu je6 atanaau Ba (19.13) kabu Gesrunanai.

Vivennau auMuTHHEHE 6 Tabpu(Japd KBHBAJENT Tabpubiapaup.
19.6-trabpud. Arap A,—0 ga ¢’ Hurnuam (0" AuruHIy) ueKaH JH-
MuTtra sra Gyaca, y xonga f(x,y) dyukuus AB srpy uusug Oyiinua us-~

meepasranysdu peiiaasn. By mamur f(x,y) ynkuusasunr AB 3rpH uH3HK
OViNga UKKUHYL myp 9epu wuU3UKAL uHmeepaai 10 atajagg Ba y

[ Fx,pax ([ F(x,y)dy)
AB Ak
Kabu GesaruaaHa;u. Hewmak,

j')‘(t y)dx—lnn o’ lnn S‘ FGEp m)-Axy,

v Mp—0 £=0
j'f(x y)a'y—hm c /= 1im 3 /‘(§,¢‘ MY A Y,
v Ap—0 7o

Mynaa# Kuaub, AB arpH uu3uKza Oepusirad [{(x, y) dyHKUMsAAN HKKHTA—
Ox Vxumaru npoexkuusiiap BocuTacuia Ba Oy VKHIArH mpoekuusijap Bo-
CHTACHJA OJIMHraH WKKMHYHM TYP 3TPH UMSHKJM HHTErpasl TYWyHJaJapH KH-
PHTHIIIH.
®apa3 Kuaaiomk, AB srpu unsukAa mkkuta P(x,y) Ba Q(x,Yy) ¢ynk-
uusiap Gepuaran 6yaud, [ P(x, y)dx, | Q(x.y)dy sap sca yiapHaur Hk-
7B 7B
KHHYH TYP STPH YH3HKJIH HHTErpasiapd Gy.cut, ¥ by
[ Pryde+ [ Qlx,y)dy

N”
AB AB
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K Y PUHHLLI
)

WHFMHIH HKKHHYM TYD STPH UYM3HKJIM MHTErPaJ{HHT  yMyMHE

Aeh atasau Ba
[ Plx,g)dxe -+ Q(xy) dy
B
Kabu Camaaan. Jewmak,
Qx,y)dy = [ P(x,y)dx+ { Qlx.9)dy.
AB

| Pley)dx+
N’ N
AB AB

Wkkuiyy Typ srpu unsukau wurerpas tanpuduian  Kyiuzard HaTHxKadap

Keqaub uuKau.
19.3-natuxa. VKKuYK TYP 3TPH  UMBHKAM MHTErpajd 3TPH UH3HK-
e dHasmimra 6orauk Gyaaim
Mlyna ucGoraaiiiuk.
Manaymkn AB 3rpu umzukad ukkuta dytaamu (A mykragan B uyk-
e N
mymrui (4B, BA; A == B).

Tara Ba B unykragan A nykrara) ojmui
AB 3rpu uMSHKEMHT loKopuiarn P OyuHHIIMHH 0au6, Oy Gf.Humiura
uucOatan (19.11) huruauny TysaMus
—1
Z [Go M)-Ax, Bx,=x,.,—x)
HeMax,

Pt
A#raiiauk, A,—0 7a 6y HHEPHMHIY YeKJad JAHMMTra 3ra 6V.acuu
(19.14)

3 1 m)Axy =L 1o

limn
A garu  yiua

rp =0 5
¢ PRLTEN|

Duan AB nunr ya P Gyaunmiuaiv xamaa xap 6up 4
&k, M&) NyKTanapuu 0aub, AB 3rpu yusukHMNT HyHaqmmMuH sca B mau

ra K‘dpa6‘,u,e6 yuby HHFHILIMHE TY3aMu3
— n—1

o =2 &, m) (6, — %)
k=0

A, —0 aa Oy HUFHHAM YeRAW JHUMHTTA 3ra Oyaca, y Tabpudra OHHOaH

ywly
| [ 9)ax
BA
yHTerpad Gyaanu:
- n—1
lim o =lim Z FCp M) (x,— Y= [ [(xy)dx.
Ap -0 kp—) EZ
Arap
Xpg) = —0

n—{
¢’ —k2=0f(ék’ "lk) Axk = 2, f(‘*k' ’f]k) (xk
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IKaHJIMTHHA 9BhTHOOpra OacaK, y Xouza A, —>0 ja o' HHFHHIMIMHT YeKAw
JHMHTFA 3ra Oy mMluyuiad ¢ HUFMIIMIHHT XaM YeKAH JUMHTTa sra 6yJan-

14 Ba
lim ¢'=—Ilim ¢
hp—0 Ap-+0
TEeHI'IHKHHNIT Gax(apﬂnmunﬂu TONAMH3. ,IIGMHK,
I f(x’y)dx=— ‘ i(xiy)dx'
e N
BA AB

Xyamm wynra ¥xuwawm
(fgydy=— [ [(x,9)dy
BA AB

6yaanu.

19.4-naTuxa. AB srpn unsug Ox YKura (Oy VKura) nepnenguky-
asp Oyaran TYFPH uM3HK KecMacuaan uopar 6yacuu. f(x,y) dynrums wy

ynsuKaa Oepuiran 6yJCHI.

Y xo0a7a
[ Fixy)de (
AB

\f{ f(x,4)dy)
AB

MaBxyJ 6yJaau Ba

et

AB AB

[Ty dx=0 (]f(x 9) dy =0).

By TeHrJMK OeBOCHTA MKKMIMH TYP 3FpH YH3HKJIM HHTErpa. Taapu(bnaauf

Keaud uMKal.
Nme®

Suau AB~—coma ¢k 3rpu uisuk GyvicuH, svun A Ba B nykragap
ycT™a- yer Tyincud. By €nug  UHSHKIH K ne6 Gearumaiiuk. By coiaa
GnMK UMSHMKIA XaM MKKH WyHAIMW GYaaju. ¥YaapHunr GHPHHH MycGar iy-
HaaMly, MKKHHYMCHHH Manupuii HyHaauin ne kaGyn xunaivmk. Iyuzai
fynasuumy MycGar ae6 KaGyJa KHIAMH3KH, Ky3aryBuu €nHK unsuk Gyitnac

XapakaT KHJrasja, €mMK unsuy
OusaH yerapadanrad coxa yHra |
HycOaTad xap AOMM uYan TOMOH-
Ja €rcuH.

dapasz guaaliauk, K colta
émug uMmsukia f(x,y) Qynxuus
Oepunran Gyacud. By K unsuk-
JAa uxTuépuit UKKuTa TYpJM HYK-
TaJapiu 016, yjaapuun A ra B

Ounan Gearuaaiiiivk. Hatukana

K énug 4nsug uxkxura AaB Ba

BbA YH3HKJIApra axpanany (25-

YH3Ma), 25- uizMa
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Y6y
[ [ y) dx + S f(x.y) dx
AaB

1854

uirrerpas (arap y Maskya 6yaca) f(x,y) ¢yukumsmunr K Gnux  uusuy
fiyivua ukkunuL myp sepu wusuxau unmezpaau Aeb ataialy Ba

[ [(x,9) dx &xn § f(x,4) dx
K K

Kabu Gearwianagu. Dynga K €nug ussvkHUHT MycOar RVHAJMILM OJHHrad.
(Bbynpan 6yén énnk uwsuk G¥iinya oJuiTaH HHTErpaliapla, EnHK YH3HK
mycOar fiynaiuwaa e Kapaivus.) Hewak,

Vi) ax= { jopar+ { rony ax.
K BbA

~

AaB
Xyam wyura yxuauw

oo 9)dy
K

XaMmja, YMYMHI Xo:1a
ii P(x,y) dx - Q(xy) dy

HHTErpasiap TabpH(p.Ianaiy.
AB azosuit arpu unsnk 0yaub, Oy unsukia f (X, y,2) Gyukuus Gepu.i-

ran Gyacun. IOwopuiaruiex, f(x,y,2) ¢dyskuusiuuur AB srpu uusuk 6y-
fiua MKKHAYH TYP STPH YH3HKJHM HHTErpasliapu Tabpu/auaid Ba yaap

Lrwpads | fepaay, | iev2 e

~—

23 B AB

Kabn Gearunanami. Ymymuit xon1a AB 1a P(x,4,2), Q(x,4,2) R(x.4,2)
{ynkuumsinap Gepuaran 6ymub, yumby

j/ P(x,y,2)dx, l Q(x,y.2) dy,i R(x,y,2)dz
AB AB AB

HHTEerpasiap MaBxkyA 6yaca, y Xxonga

P(ny.9dx+ | Qry.ady+ | R(vy,2dz
AB

AB

Ly

&(

BHEHHAH HKKMHUM TYD STPH UMBHKJH HMHTErPAJHHHT YMyMHH KYPHHHLIH
Je6 aTasaau ea y

J Pty ads+ ey 2 dy + Rz y.2) e
AB
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Kabu Gearunanagd. Ievak,

§ P(x.y,2)dx+Q(xy, 2)dy -+ R(x,y,z)dz:iP(x,y, 2)dx +

S

AB AB
+Jatuaaw + | Rep 2z
AB AB

2. Y3iIyKcH3 QYHKHHSI HKKHHYH TYP 3TPH UYH3UKIHU
HITerpajdyd. SHAM UKKVHUYH TYpP STPH UYH3MUKIH UHTETPAJHHHI MaBXy[
OV AAIIMHA TabMHILTARTHral (IApTHY TONHIN OWJIaH ILYFY./LIaHAMH3.

D

Qapaz KuaaivHk, AB 3rpH uuzHK yuwoy
x=9(f) }

g =1 () a<t<h) (19.15)
cucrema Guian (mapamerpHk ¢opmana) Gepuaran Gyacui. Byuga @ (¢) dysk-
s o, Bl Ra ¢’ () XocHaara 3ra Ba 6y XOCHIa 1y OpajJHKAa Y3JTyKCH3,
Y (f) dyuxus xaM [o, Bl aa ysaykcus xavza (@), (@) =4 sa (¢(B),
(B)) = B Gyacul. _

¢ napaverp o gad B ra xapaG Varaprawga (x,y) =(¢(f), () nykra
A ngu B ra xapab AB un unza Gopewuil.
19.3-tcopema. Aeap [(x,y) Qyusyus AB Oa Gepunrcat 6a ysryx-

cuz 64aca, Yy xorda 6y pynxyuanunz AB sepu uwusux Ojluta UKKURYL
myp 92pu 4U3UKAUL UHMEZpan

§ iy ax
AB

Masxyod ea

4
St ar={rwe, v o
AB @

Gijradu.
Hcoor. (o, Bl opamyHuHr

P={t,ts, ..., )} (@=tL<4u< ... <1, =P)
Oyausumiy onaituk. By Gyanmummanr 6yJaysun nykranapu ¢, (kR =0, ],
., M) HUHT AB Aaru Moc akcaapunn A, fehmk (B=0,1, ..., n).
Pabwanky, 6y A, nyxratap AB 3rpu UYHSHKIHHT
{A, Ap ..., A}

Gyt Xocua Kuaadd. Bymnan A, =(e(f,). ¢ () (¢ =0,1, ... n
6y1amn. By Gyaunuwra HucGaTad (19.11) #urnagunu

n—1

GI =Z f(gk’ nk)'Axk
k=0
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Ty3amu3. Kelmirn tenrankua Ax,— A4, A, 41 1HHr Ox YKjaru npoexuusci

Ax, = Xpg1 — X, =0 (tk—{-l) —¢ (tk)

rda TeHraup.
Jlarpaixk Teopemacuaan Goligananut Tomamua;

(p(tk.:..l) - (P(tk) = (P, (ek) ) (tk—f-l - tk) = (P, (O;z) -A tk (Ok E [tk’ tk-{-l])'
Manaymky, (€, nk)EA:;XH_‘ (k=0,1,...n—1). Arap 6y (, n,)
HyKTara akCJanyBuH HyKTanu v, (t,€[f,, £, +l]) Jeinica, ysaa

‘Ek =¢ (rk)! I, = P (Tk)
6yaaau. Harmxaga o AuFuaan KyHuzard KypuHUIUra KeJaju:

o = % [ @@, ) o 0 Aty

Auan Ap=max {A t,}—0 npa (6y xonaa A, xam Hoara HuTHAaAM) "
&
AHFUHAHHHIT JHMHTHHY TONHUI Makcafuaa YHuHT Hdojacuuu Yaraptupub
KyHuaaraya €3aMus:

o =3 (@t pE) 0 AL, -+ go Flo (@), b ()1 (0) —

k=0
— @ (T-AL,. (19.16)
By TeHrJIMKHUHE YHT TOMOHHIATH HKKMIUH KYIMJIYBYHHH GaxoJaiiMus;

‘gf((P(Tk)! YEN ]9 0) — @' (1)]-AL, | <

<3 116, vE[|e O) —v @)]aL <
k=

n—1

<M 20 |# @) — 0" (v,) [ ALy
k=

6yHja
M =max | @@, v@)).

@ (¢) dyukuus [o, Bl Aa y3aykeus. Y xo.aaa Kaurop reopemMacHuuHr
HaTHXacHra Kypa, % &€ >0 oaunragga xaMm wymjgaid § >0 tonuaaguky,
[, B] opanmkumiur auavMerpu A, < O Gyurau xap kaupaii P GyaHudi ydayn

¥ @) — ¢ ()I< = O W€l L)
6ynamu. Yuia

a . n——1~l -
2,106 PED [P O)—ol| Aty <MP sl =
_ e 3t —_
—ﬂ'—ak%'nAtk_e'
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JeMaxk,

-

n
lim 3 fle(r), ¢ @)’ O)—e )AL, =0
6yaazn. By Mynocabaruu swTiGopra oaub, (19.16) Tenraukma %p,—0 da
JMHTTa YTHO KyHUJarHHH TONAMH3:
n—I1
lim o =1lim » f(@(t,), ¢ (W) 9" () Al =

Ap—0 'A,i)—>0k=0

= T fle@ $@W)yo' () dt.

Jemak,

p
{repac=\f@0. vy Oat.
Kﬁ [+2
Teopema ucbor GYIRH.
Anau (19.15) cucrevaga @ () dbynkums [a, B] 1a yaaykeus, ¢ (1) Pynk-
uus sca [, Bl Aa ¢’ (§) Xocuiara sra Ba Oy XoCHJa 1y OpadHKId Y3JIVK-
cH3 OVaCHH.

'/ 19.4-treopema. Aeap f(x,y) Ppynsyus AB 6a Gepurzar 8a Yinyk-

cus 6gaca, y xoada 6y ¢yuxyuanune AB sepu wusuk 6yiuta osuneat
UKKUHMU mYp 2pu MUSUKAL UHMe2pasl

J 1 y)dy
AB
Maexcyd 6a
[ Feods = {100, vOW Od
by &
6jradu.

[y Teopema rogopuaaru 19.3-Teopema KaGH HCOOT/IaHALH.

By Teopemasap, GUp TOMONAAH, Y3JAYKCH3 (DYHKUHS HKKHHIH TYp 3P
YYU3UKAM HHTETPAJUHHHT MABXVAJUTHHU aHMK/Ja0 Oepca, HKKHHUH TOMOH-
JaH, Oy uHTerpan auuk unrterpad (PHMan uuTerpasH) opkagan H(OAAIAHHA
LIHIH KYpcaTajd.

AB arpu uusng (19.15) cucreMa Guaanr Gepusran 6ysmb, ¢ (¢), ¢ (f)

dyukuusaap [a, Bl Aa ¢ (f), ¢’ (f) xocnnanapra sra Ba 6y xocuJjanap yas-
JIyKcH3 OyJcHH.

Arap AB srpu uHsukna ukkuta P (x,y) Ba Q(x,y) pyHrumsnap Gepu.-
rai 6yaub, yaap wy uusuka Y3ayKRcuz 6ydaca, y xoaia

B
L Pyt aena = 1Peo. v oo +

AB
+Q @@, v Oldt
OyJanm.
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3. MKKHHYH Typ 5TpM YU3HKJH HHTErpaAlNUNHr Xo0cCCaaa-
pu. IOxopuaa xeaTupuaran TeopeManap Y3nyKcu3 (OYHKUMANAPHHIF HK-
KHHYM TYP STPH UMSHKJH HHTETpa/iapHHH, Ousra MabjayM OyJaran amuk
virTerpas— PuMan unterpasnapura KeAHWMNY - Kypcataau. BunoGapun, 6y
3TPY YMSHKJH nuTerpa/iap xaM PuMaH uHTerpansapy xoccanapH kabu Xoc-
cajapra sra GyJjasd. YTran maparpaba sca XymaH UTyRAail MyJoxasa Ou-
PUIIYH TYP 3IPH UMSHK/HM MHTerpasJapra Hucbatan GViras sau. Ulyaapuu
9bTHOOpra OJM0, HKKHIUH TYP 3IPH YH3HKJH MHTEIPAJUIAPHHHT XOCCAJApH-
HH KeJTHDHIUHHM Ba TETHILJH XYJ0casiap YHKapHLUHK YKVBUMIa X4BOja 9Ta-
Mu3,

4. UKKHNYM TYp 9TPH YH3 HKJIH HUTerpaiiapuu XHcoob-
Aaut. YOkopuaa Kearupuiran rteopemanap (DYHKUHMSUIHHT MKKHUYM TYp STH
YHBHKJIM MHTErPaJVIADHHHNT MaBXyJHTHHH TacAuKJalruua KoaMacaan yaap-
HH XxHcoOnaaul HYJHHH Kypcatand. llemar, MKKMHYM TYp SIDH YH3UKJIH HH~
Terpaaiap xaM, acocaH PuMaH MHTerpajjiapura KeJTHPHJIHG XHCOGJaHaju:

B
Jiwnar =100, vy 0 a, (19.17)
AB @ -
B
Jtnay=Jieo vorv o, (19.18)
AB @
[
JPwpar+emoa=Jren vorvo+
AB a
+Qe®, vE) ¥ Ol d. (19.19)

Xycycan, AB 3rPH UH3HK
y=yx) @<x<Y9)

TeHrJaMa OWiiaH aHukjauran 6y.an6, y (x) ¢ywxkmus [a, b] mZa Xxocuaara
sra Ba y yaiuykcH3 Gysica, (19.17), (19.19) dopmynanap Kyiuaaru

b
ALBf(x, y)dx = }]zf(x, y(x)dx, (19.20)
[P(x ds+Qx dy=[IP(s, y(9) -+QUs, 4 (Y (1 dx
AB a

KYPHHHIITA KeJajH.
[ynuuraex, AB 3rpu umusuk
x=x(@) (<y<d

TenrjaMa OHJIaH anukJadran G6yamb, x (y) dynxums {c, dl opannkgia xo-
cunara ara Ba yaaykcus Gysca, (19.18) Ba (19.19) dopmynanap gyihngara

[F@x, 9 dy =[x, Dy, (19.21)

—r

AB

352 www.ziyouz.com kutubxonasi



d
[P(x, 9)dx +Q(x, y)dy = [[P(x(¥), ¥)¥' (v) + Qlx(), yidy (19.22)
74/3 [
KYpHIAINra KeJalu.
Muncoaaap. 1. Y6y
{ yrdx+-x2dy
AB

. — x4t
uuTerpaann Kapailamk. Bynza AB— — + i | SAAMDCHHNT IOKOPH SIPHM TEKHCJMK-
a

JAari gucmugzan uéopar. .
DasmncnMHr napaMeTpuk TeNINaMacH kyAupardya 6yaagn:

x=acosl, }
y==>bsinl.

A = (a, 0) nyxrara napaverp f whnr { = 0 kuiimary, B = (—a, 0) wyKTara sca t=n

KHAMATH MOC Keau6, ¢ napaverp O gaw 7 raua Jsrapranpa (x, y) nykia A pan B ra

Kapal SMVIMACHKHT IOKOPH ADHM TCKHCAHKIATH KHECMHHH unSH6 unkaru. P (x, y) = y3

— ’

Q (x, y) = x2 dynkupgaap sca AB za yaayxcns. (19.9) dopmyaagan cofinaizanu6 xy.
HHAArHHH TONAMH3:

n
{yrdx{-x2dy = | [6%sin?t(—asin{) +a2cos®beost] di =
AB 0
T 4
= ab { (acos® t — b sin®1) dt =—~§-ab2.
0
2. Ywby
f3xtyde+ (x*+ 1)dy
AB

HHIeTpaIHH Kapalauk. DBynna AB srpa unsmnk:

a) (0,0) nykragam umgkgas (0,0) Ba (1,1) myxranapuy GupIAalITHPYBYH TYFpH
UM3AK KecMacH,

6) (0,0) sam umkkan (0,0) Ba (1,1)  RyKTamapun OupramTuPYBuH y = x% napa-
Gonauunr &fiu,

B) (0,0) wnyKkrazan uikkas (0,0), (1,0), (1,]) nyxTazapsn OGupiamiTHPYBYR
CHHHK YH3MKIaH HGopar.

p
I0xopuaaru (19.20), (19.21) sa (19.22) dopMyaanapran oiinarapu6 Kyhuaaru-
JIapHY TONMaMus.
a) xoa11a

§8x2ydx |- (x4 1) dy = } [3x2x 4+ (x® 4 1)) dx = }(4 L4+ 1)de=2,
AB 0 i
6) xo01aa

) i
32 gux 4+ (40 + ) dy = [[3x2xt + (x4 1) 2x] dx = [ (5% - 2x) dx = 2,
AB 0 0

B) x0J7a
§ 3x?ydx+ (x® 4 1) dy = (3x*ydx 4+ (x> 4- 1) dy + [ 3 x%ydx + (x® 4 1) dy,
AB AC CB

GyHaa AC— (0, 0) Ba (1, 0) nykranapnu, CB — (1, 0) Ba (I, 1) HyKTanNapHH GHpJaiD-
THPYBYH TYFPH 9H3HK KecMajapuian HGOpaT.

23—2149 3563
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Pasianxn,
j3x2ydx+(x3+ 1)dy =0, j3x2yix+(x"+ l)dy—_[2dy—-2
AC CB
Hemag,
J3ctyde 4 (4 1) dy = 2.
AB

3- §. I'pun dopmysacH Ba yuuHr TatOHKIapH

Mabaymkn, Heloton— Jleii6uny dopmyaacu f(x) dynkuusuauir [a, b]
opanuy GViAHMYa OnMNran anuK HITErpajHuu wy GyHnKuus Gomsianruy QyHK-
UMSICHHHHI OpajiMK 4ekkajapy (uerapajapu) jard guiiMatsiapd opkand Hpo-
nanap 31.

Brpop (D) coxana (D)= R?) Gepuaran f(x, y) y3iaykcu3 QyHKIHA-
HHIC HKKH Kappaji

[ §F e 5)dudy]

(D)
HHTErPaJMHA TETHUH (QYHKUUANMAT 1Ny COXa uYerapacujpard Kuimatnapd
OpKanH (aHHKPOFH, COXA yerapacH OVHHYa OJMHTAH 3IPH YH3HKJH HHTEr-
pan opkaJsiy) udomanaiiuran (popmy'ra XaM MaBxyHA. Kyiimna 6y dopmy-
JIAHK KeJITHPaMu3.

1. Tpun popMmynacH. IOkopunan ¥ = @,(x) (2 < x<b) dynkuus
rpagury, €d TOMOHJaDAaH X =@, x =0 BepTHKAJ YH3HKJap Xam/ja nacr-
Jan y=¢,(x) @<x <) beHKL{Hﬁ rpadury Gusax yerapananrai coxa-
STPH UM3MKJH TpameuusHH Kapaiauk. By coxamu (D) Ousan, yHHHT
qerapacu—enmq uusHkuH 0 (D) Guinan 6e11ru.nammx (26- un3va).

PaswankH, AB— @, (x) dyskus rpadurn, EC— @, (x) dbyuxuus rpa-
¢urn xamza
d(D) = EC + CB +- BA + AE.

P(x,
P(x, y) dyuxuus wy (D) coxada GepusiraH Ba Yy3;IyKCH3 GYJuG, ——y)

XyCycHil XOCHJara ara Ba
4! y xaMm (D) pma y3nykcus
Falx) 6yacun, Y xonza ymoby

y N8 ”ap(" 2 4

HHTerpan Masxyx Oynanu
E Ba 18- Go6uunr 6- § Haa-
0 ru Qopmysnara Kypa

” P&

Wz(

_j'(J 6P(x, Y) y)dx

26- unama g @x)

%.(x)

Ol — - ——
R .
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65’!11a,r.m Oupu

TRe0 gy pis a2 - =P w0
@iix)

6yumMHd 9bTHOOPTa ONHO KYHHIAarHHH TONAMHS!

§ (5 axay= jP(x, 0. () d — f P (5, 9,() dx.

D)

Yw6y Gobuuur 2- § naaru (19.20) popMynara GHHOaH
b

fP(x, a)dr={ P, dx S P(x, 9, (x) dx= fP(x y)dx
AB LC
G6ynagu. Jlemax,

jj‘aP(x Y) dxdy = S'P(x, y)dx_jp(x y)dx =

(D) AB E¢
=—|P@ par—[ P gax.
BA EC
Pasiiank,

fp(x, 9de =0, fP(x, g)dx =0.
o =

By TeHrJMKJapiu xucobra oaub KyHMJarMHH TONaMH3:

jfﬂ)—g—dedy=—jP(x, Y dx—j‘P(x, Y) dx—jp(x, y)dx—

) EC CB BA
— Pt par=—(JPes, st [ Pes ast [ Pis, hax+
AE EC CB A
+jP(x, dn) = —| Pex, gdx.
At oD
Jemaxk, ,
”a *9 , xdy=—{ P(s, pax. (19.23)
(D) (D)

OuaH, 10KOpHlan y =c¢, nactian Y =d yusHKJap, €H TOMOHJAH 3Ca
x =, (¥), x=1,(y) byHruusiap rpadukiapu Gunan yerapajaHran coxa —
STPH  YH3HKJH TpaneuHsnH Kapafiuk. DBy coxauu (D) Gunam, yHuur

* . . '
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uerapacH — &4k qusukuu 9 (D)
Y } c Gunalt GeArHAARAHK (27~ Yu3Ma).
dfF——— A Q (x, ) dynxkuus my (D)
coxaja Oepu.rail, ysiaykcus 6j-

aQ (x, y .
Ju0, oz Xycycuit xocuaa-

ity By ra sra Ba 6y xocusa (D) pa
y3aykcu3d Oyscun. ¥ xoaa
Cael 6 ;
Q (%, y) dxdy =

ax
(D)

¢ B ~[ew nay (19.24)
- D)
a = 65?4'1&)1{4.
By ¢opMyaaHHur TYFpHIHCH
27- yn3Ma IOKODHATHACK MYyJ0Xa3a IopH-
THUI GuaaH HCOOTIana M.
Suau R? ¢pa3oga kapaiagurau (D) coxa I0KOpHAArH MKKH XOJIa Ka-
paJiral COXaHHHT Xap GUPHHMHT Xapakrepura sra GyaraH coxa G6Y.acuH,

0(D) aca ynuur uerapacu GVacum. By (D) coxaza ukkura P(x, y) pa
9P (x, y) 8Q(x, y)

Q(x y) dpymxumsitap Gepuarai, ysnykeus 6yauG, yaap —5 = — 5=
XyCycH#t xocujagapra sra xaMila Oy xocuaadap Xam (D) ma ysnykcus
Gyncn. Pasuwianku, Gy xoaia (19.23) ma (19.24) cdopmynanap Ypunu
6ynanu. YaapHu xaniab Kywu6 yGYHH TOMNAMH3:

j P 9)dx--Q(x, 4)dy =”(‘3Q(’;;y’ _ % (’;’yy) )dxdy. (19.25)

D) D)
By I'pun gopmyracu 1e6 atananu.

Hevak, 'puy dopmyaacu coxa GVilwda OMMHraH MKKY Kappaad HHTCr-
paJHH INYy cOXa yerapacH OViinya OAMHFAH STPH YHIAKJH HHTerpa’ Ouian
Gornaiiauran ¢opmyJa 5KaH.

Bus 1okopuaa Ipun  ¢popMysnacunu Maxcyc Kypusuwgard (D) coxasap
(3rpy uMsMKJH Tpaneuusap) y4yH KeaTHpAMK. Acauja 6y ¢opmynaa anya
KEeHI' CHH(pJaTH coxajap Y4YH XaM TyFpu O6Yyqub, 6y dakT y coxasapiy
YEKJM COHJATH STPH YH3HK/M Tpameuussap HHFHHAMCH cHbaTHAa TaCBUP-
Jaur 6ujad ucbOT KHINHAIM.

2. 'pun dopmynacuuuur ©6ab3u Oup TaTOHUKAADH.
I°. akapuur 1030 pu tonuun, I'pud opmynacuiad ¢oiaasanub,
SICCH IUAKJHHILT I03HIIH COAJA (DYHKLUHAIAPHHHET 3TPH UH3HKJM HHTErpaJ-
Japd €piamuia XHCOOJAlMWUMHH KYypcaTHIl KHAHH 3Mac. XaKuKaTtall XaM,
(19.25) dopmyaama P (x, ¥) =—1y, Q(x, y) =0 zehmica, y xonza

[(—y)dx =({dxdy =D
a(D) ()

6vnaan. Hemax,
=— (ydx.
aDy
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Arap (19.25) dpopmyaaza P(x, y) =0, Q(x, y) =x nefmaca, y xosna
D ="( xdy (19.26)
&D)
Gynanm, | 1
(19.25) dopmyaama P(x, y)= —% Y Q, Y= 5 % 71e6 oauuca, (D)
COXaHHuI 1034
1y
D= | xdy—ydx (19.27)
D)
Gynay.
Mucoa YmGy
x=acost} 0 <1< 2m)

y=~>bsint
sanunc GuJal yerapajaurad WakANMHT 1034 TomuackH. (19.27) dopmyrara kypa
2
D= %Sv xdy — ydx = -é-'s (acosthcost - bsintasint)dt =
D) 0
2
=—;—ab) (cos? £ L sin2 t) dt = mab

0
6ynanu.
2°, UkKkyu KappaJau HliTerpaaJjgapuu S”srapquHJlapuH aa-

MamTupub xuco6aam. Maskyp kypcnmur 18- 606, 7- § naa (A) co-
xann (D) coxara akcaanTupyBuu

x=q¢U, ) }
y=— 1t 0 (19.29
cucTeMa Vyima naparpapia kearupuaran 1° — 3°- uiaptaapun  Gaxapranza
(D) coxanuur 103u

p={ 1w o lwa={ {505
) (A)

6ymunn abruaran sad. I'pud dopMyaacuzan  doiitasauné my ¢opmyaa-
HUHT TYFPUJHIHHH HCOOT/IaRMH3.
Aseano (19.26) ¢opMysajan Qoitgananus, (D) coxanumr o3u

duudr (19.29)

D= {xdy (19.30)
D)
6ysuwnia tonaMus, ®apas Kuaaitwk, 0(A) napaverpux gopmaga yuiby

ZZZ((g <t <P éxua™>t>p)

cuctema Ounan udojasaucun. Y xosaxa Kyhuiars

x=qu v)=0q@) v@), }
Y=y, v) =1y u@), v{)
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cucreMa (D) coxauunr 0(D) YerapacHHu ubopanafigy. ByHaa mnapaMerp-
HHHT ysrapmn yerapacHHH WyHJAafl TaH/Aab onaMuskd, ! mapameTp o JaH
p ra xapa6 yarapranpa 0(D) srpu umsuk MycGar Hynammuga 6yacun. ¥
xoaza (19.30) Tenrauk ywoby

D=jxdy=jcp(u, o) dy (4, v) =

aDy - D)
: ay
= Jown, vy [Fiv 0+ 5w (0] a (19.31)
KYpHHHIIra KesajH.
Arap
j@(u v) l Lau+ —dv]
8(A)
=)ow0. 0@ [Grw 0+ 5,00 | (19.32)
6VoHHT swmopra oJicaK, y xoJia
dy dy
D=zt [ xBdutxpdo (19.33)

&A)
6ynumHy TomaMu3. Dy TeHrJMKZATH HHTerpas GejrHCH oJjura KyHusrad
Hiopanu TymyHtupamus, lOxopuaa, ¢ napamerp o man f ra xapa6 ysrap-
rauza 0(D) srpu uusukhHu MycOar MHyHaauuaa GyaumwuiM  airauk. By
xonza O(A) 5rpu YHSHKHHHT HyHa/qMe MycGaT XaM OYJHIUM MYMKHH,
MaHOHi  xaM Gyamiun Mymxud. Hlysuar yuys (19.31) sa (19.32) mynoca6ar-
Jiap Gup- GupuzaH wuiuopa GunaH ¢apk Kuiaagu. Arap 0(D) srpd 4usuk-
HHHr Myc6ar #yHamunpra 0(A) 3rpy UHSHKHHHT XaM MycOaT HYHa MM
MOC Kesica, yHAA «--» HILOpa OJIMHAZH, aKC XOJAa 3¢a «—» HLIOpA OJHHAJH.
dupu yuby

j,’P(u, v) du + Q (4, v)dv='§;5(aQ(;;o). aF L, v))

(A
I'pun dopmysacuia

oy dy
P(u, v)=x5;’ Q(u, v)=x5;
neb osicak, y xoama Oy ¢opMyJa KyHAMAArH KypHHHIIrA KeJanu:

% % O ( %\ o %
aigxaudu—i—xavdv:‘SA‘)Hau(xav)—av(xau)]dudv. (19.35)
)

( ) axay oy a( gg_;) xdy 0%

dudv (19.34)

Arap
9
ou oot ¥ w\*ou)= % u *ause

_9_( Qg) __6_( ay) dxdy 0xdy D(x y)
au\* o) W\ ¥ ud 30 ou— D(u v)
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3KaguHy abTHOOpra oscak, yuaa (19.33), (19.34) sa (19.35) mynocaGar-

Japaat R
* D(x, y)
D= :}:.(S;)j Do dudy

Gy KeJnb YHKaau.
MabayMxu,

D 9
v) = D (u, v)

AKOGMaH aHMK Hiopaay, D sca MabHocHra Kypa MycOar OYJHIIH Kepak.
Jemak, uurterpas 6enrHCH OJAMIATH HILOPA SIKOOMAHHHMHI HUIOpAacH OHJaH
gup xun Gyapiud Kepak. LyHHHT y4yH

(| LLx. 9)
D=.‘ § l D(u, v)
@)
6ynapu. [ynu ucGoraaln Jo3uM 371,
3°. IrpH UH3HKJAH HHTerpaJ KHAMaTHHHUHT HHTerpaJ-
aaw #yanura 6orauK 6yaMacaury. Yerapananran ¢nuk GOFJaMiH
(D) ((D) < R?) coxazna ukkuta P (x, y) Ba Q(x, y) Pynxkumsinap Gepuarau
. dP (%, y) ,0Q (%, 9)
6yvcun. by dyskuusiap (D) coxala y3nyKcu3 Ba oy oe Xy
cycuit xccuiatapra sra pa 0y XOCHJaJap XaM INy COXafa Y3Jiykcus GV.i-
CHH.
1) Arap (D) coxana

I(u,

du dv

dP{x,y) 9Q(x, 9
= e (19.36)

6ynca, y xouza (D) coxara ternuud Gyara xap Kanjaih K EuHK 9H3HK
6yfinua osunran ywoéy

(Px, 9)dx+-Qx, y)dy
K
UHTErpal HOJra TeHr GyJamu:
[P(x, y)dx+Q(x, y)dy=0."
K

Hc6or. K émux ymsug uerapasaran coxauu (G) meitsimk. PaBmanku,
(G) = (D). T'pun ¢dopmyaacura kypa j

SP(x. y)dx 4 Qx, y)dy =”(6Q(X' ) _oPk. s )dxdy
K (G)

dx dy

6yaanu. Ilaprra xypa (D) ma, nemak (G) pa
0P(x.y) 0Q(x 8)
dy ox
Y xousza (19.36) mynocabataan

'g“s'(aQ(;;y) —aP(‘;;y)1)dxdy=0

G)

www.ziyouz.com kutubxonasi



6ynanu. [emak,
(P(x, y)dx+ Q(x, y)dy =0.
K

2) Arap (D) coxara Termman 6ysran xap Kanjaii K CIUK YH3HK Ve
finya oamnran ymoy nHTerpaJ

(P(x, y)dx+Qx, y)dy =0
K
6ynca, y Xoama Kyimparu

AB
unterpas A Ba B mykTanaphu GHPAaITHPYBUM STPH 4H3UKKA GOFJHMK 61

Maiiad, sibHH (19.37) nuterpan xuiiMatn wirerpasiam iyanra Goraux Gy~ -

MaHaH.
Hco6or. (D) coxammnr A pa B nyxrasapuuu OupaiauITHpyBun Ba wy

coxara Terumlan Gyaran wuxtuépuii vkkuta AaB xampa Ab B 3rPH YH-
3uKkHM ofauauK. By xoama AaB Ba AbB 3rpH  YH3HKJAp OHpraJaukia

(D) coxara Ternuan 6y.ran ENMK UMSHKNH TAKua Stamd. Yud K Guitan
GenruianauK:

K=AaBbA.
Illaprra xypa
[POe 9)de+Qx, y)dy= [ [P(x, )dx+Q(x, y)dy =0
K

AaBbA
6ynaau. HMuterpaanmnr xoccacuaan ¢oigajsann6 yWGYHH TONaMHs:

[ Px, y)dx+Q(x, y)dy = [ P(x 9)ds+Q(x, y)dy +

AaBbA AaB
+ [P(x 9)dx+Qx, y)dy= [ P(v, y)dx+ Q(x, y)dy—
Bb A AgB
—[ P(x, g)dx+ Q(x, y)dy.
AbB
Jemaxk,
[ P(x, 9)dx+Q(x, y)dy— [ P(x, y)dx +Q(x, y)dy =o0.
AaB AbB
Byunnau aca
[Pl 9)dx+Q(x, y)dy = [ P(x, g)dx+ Q(x, y)dy
AaB AbB

KaHAHTK Keanb quxaay,
19.2- scnatma. HOgopumarn Tacaux, uedor KAPASIUAIT KYPAIATY-

KH, AB 3IDH uu3HK COXza 3TPH YH3HKJAP TYMIaMuAaH HXTHSDHA onmu-
rasja VPHHIAMAMD.
3) Arap ywby

S

AB
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nuterpan A ra B HyKiasaphu CHPMILTHDYEUH STDH 4H3HKKA GoFauK 6y
Maca, sl MHTEIpasd HuTerpanjaii ityaura Gormik Gyamaca, y Xosia

P(x, y)dx+Q(x, y)dy

npona (D) coxapa Gepitaran OGHPOPp (YHKUHSAHHHE Tyaug Zudxpepetinany

Gyaagy.
HcGoT. Mogomuku, (19.37) nirerpaniail kysmra OCFJIHK 3Mac 3KaH,

y xompa unterpai A = (X, Yo) B2 B =(x, ¥, uykranap GudiaH GHP KHi-
MaTan anukaanagg. Ulynunr yays 6y xonza (19.27) wuuterpan KyHuza-
rH4a XaMm ésuJianu:)

(x1, 41)

[ P(x, y)dx +Qx y)dy.

(XO- !/o)
duau A uyxranu Taimnaal, B mykra cudartuza (D) coxauuHr HXTHCPHH
(x, y) nyxracuuu oaub, ywoy

(x, ¥) -
i P(x, y)dx-+Qx y)dyzl

(¥6:yo)
wuterpajui  KapaiiMus. Papwanku, Oy uurerpa (x, y) ra Goramk GYJaauy

. 9
Fix, )= | Pl 9)dx+Q(x y)dy.

(xa: Yo)
By yBRUHAHKHT XyCYCHil XOCHJIAJapHHH xucobaaimMus, (¥, Y)gHYKTAHHHT
X KCOpIHHATECHTA LIyHAal Ax opTTHpMa Gepak/IHKKH, (x -+ Ax, y) Hykra
Ea (x, y), (x+Ax, y) HyKTanapuu GupJaITHPYBYH TYFpH YH3HK KecMacH
xaM (D) coxara termmu O¥acud. Haruxaza F(x, y) byuruus xam Xxy-
cycuit oprrupMara sra 6ysanu:

(x4-Ax, 1)
FletAx )—Fx )= | Pl g)ds+Qx y)dy—

(xo. 'yo)

(x.0) (x+4Ax, )
— [ P(x, dx+Qx, )dy = | Px, pdx+Q, y)dy=
(X0, 40) (x, )
(x+Ax. o)
= [ P(x ydx.
(=, ¥

Ypra xuitmar xakupard TeopeMajan (oasauud KyHMAArMHM TONMAMHS:

(x+Ax, y)
P(x,y)de=Px+0-Ax,y) Ax (0O
(x.4)
Hammxkana

Fix+Ax,9)—Fny) _p .
> P(x40-Axy)

6yaaau. DyHian
lim FObe9) —F&8) _ i p(x+6-Ax,y) =P (%, 4)

Ax—0 Ax Ax—0
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6Vnagn. Hemak,
OF (x, y) —
e =P
Xyaau myRra yxuau

oF (x,y) __
% Qx,y)

6yJHILH KYpcaTHIanH.
Ulynzait Kuau6,
P(s,)dx + Qr, ) dy =L LE8 gy 4 LD gy = aF (5, )

6ynanu.
4) Arap
P(x,y)dx+ Q(x, y)dy (19.38)
npoga (D) coxaga Oepuaran GHpop (GYHKUMAHMHT TYJHK —Auddbepennnans
6yaca, y xonaa
0P(x,y) _ 0Q(xy)
oy ox

6yaanm.
Hc6orT. Afrraiimik, (19.38) uboza (D) coxana Gepuiran F(x,y) dyHk-
UHSIHUHT TYJHK JuddepeHuHani 6YicHH:
Plx,y)dx -+ Q(x,y)dy = d F (x, ).

Paeinanky,
OF (x, ¥)

oF (x,
Ploy) =20, Qry) =20

KelHHry TCHPNHKJapJaH yWGYIH TCHaMH3:
OP(x,y) _ 9F(xy) Q(xy) _ #F(xy)

dy oxoy ox dy Ox

Ilaprra xypa aPa(;, 4) , Q (gx ) aap (D) coxanma § yaiykcus, Apasam

XOCHJIATIADHUHT TEHIJIMTH XaKkujary TeopeMara OGunoan (kapaJichH, 13-606,

6-§)

OP(x,y) __ R(xy)
dy ox

6y1apH.
.‘H.lyunaﬁ Kuum6, I'pun dopMynacupad ¢oijajanrad X0/5a, HOKOpPHAArd
1) —4) racaugyap opacuza

)= 2)= 3= 4= 1)

MyHocabar GOPJHLH KypcaTHIIH.
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4-§. BHpHHYH Ba MKKMHYM Typ IrpH HH3HKJM HHTErpawtap Opacujard
OOFJIaHNIL

Ywoy naparpagaa GHpHHUH Ba HKKMHYH TYp 3TPH UH3MKJIH HHTErpaJ-
Jap opacuJari OCEJIAHHIUHM HboxaJoBYH (POpMVJ/IaJapHH KeJATHpaMu3.
Nt

Tekucankia copfia CHANK AB arpu 4usuy ymoy
x=x(s)
e O<s<9)
cHcTeMa GMJAH aHMKJAHray 6yacHH, 6yuia S—e&H yaveaurd (KapajcuH,
ymey GcOHunr 1- §), x(s) Ba y(s) dynkumwsmap x’(s),, y’(s) Xocuaanap-
ra sra Xamza Oy Xocujanap YaiyKcHs.

PaBiuanky, 6y srpu uu3uK Xap OuMp HYKTaja ypuHmara sra Gyaamu.
Arap Ox Ba Oy yxnap Ou.aH ypHHManuHr éfi YCHIUH ToOMOHHra Kapal
Ay Haauw opacuzary GVpYak Moc paBHIa o Ba f gefiusca, yHAa

x' (§)=cosat, Yy’ (s)=cosP
Oynamu.

Attraiinuk, 6y AB srpu umsukia f(x,y) QyHKUMa Gepuaram Ba Y3iVK

cus GYJichH, Y Xoaja

[ Tngdxe \
AB Y
MHTCTpanl MaBXyx Gyaapu Ba (19 .17) dopMynara kypa . ’——T\'
s
[ 10o g)de=[F(xEhy @) - O ds
AB

TeHrJIMK YpuHJU. Dy TeHIVIMKHMHI VHI TOMOHHJArH MHTErpajlHH Kyiuza-
rH4a '

E F(x(9), 5(9))- %' () ds = ff(x(s) 4(5)) cosa ds

ézuw Mymrun. Yoy Goowunr 1-§ ma  xkearupuaran  19.1- teopemajan
dehizanann® KyHularHin TONAMHS:

5 f(x(s), y@)cosads= [ f(x,y)cosads.
AB

Harnkaza rokopuzarn TeHIVIHKJapAatl
Li(x,y)dx = i f(x, y)cosads
AB AB
6ysmIn Keanb yuKajH.
Xyaou WyHra yxuwall, TerHULTH luaprJiapaa

§ Hegydy= { Fxg)cospds
AB

s AB
Ba YMYMHH Xoa1a
§ P(xg)de+ Q. y)dy= [ [P(x,5)cosa + Q(x, y)cosplds
AB AB
Gynanu.

363
www.ziyouz.com kutubxonasi



20-BOB
CUPT HHTEIPAJUIAPH

Maskyp xypcuunr 18-Gofuaa 2z =z(x,y) TenrJama aHMgjaran cui-
g (S) cupr Guaan Taummran 9guK. ByHja 2(x,y) dynkuus (D) coxama
((D) = R®) Gepuaran, ysaykens Ba Z,(x,y), 2, (x,y) Xycycuit xocuianapra
sra xamga Oy xocuaanap xaM (D) na ysaykcus Qynkuus sgd.  (S)
cupT 103ra 3ra Gyaul, ynuur 103y

S={[ V142 (cy) +2, (cy) drdy (20.1)

ra TCHT 9KaHJMCH KYPCaTHJIH.

Yma 6o6uuur muposapauaa R® ¢asogaru (V) coxaza (V) = R?¥) Gepua-
ran (YHKUMSIHHHT Y4 Kappaad HHTerpajd OMjaH TaHHIHG, YHH YPraHauk.

dnau R* aszogarn (S) cupraa OepuaraH (DYHKUMAHHOT HNTErpasy
TywynyacH GHaan tauuisavus. CHPT HHTerpajH TYIIYHYACHHH KHPHTHLUAAH
aspas1, Oy epiaa XaM (pyuxkuusi GepH.IMII COXaCHHMHT OyauuHumM, OVAMHMIL
6y.1aKaapH, GYIHHUUINHAT AMAMETPH TYLIYHUaJIApH KHDHUTAIHLIM Kepak.

By tymynyaaap [a,b] opaaukuMHr O6yauuuim (Kapadacud, 1-KucM,
9-606, 1-§) Ba Tekncangaarn (D) coxamuur Gyamuumu (Kapagacus, 18-606,
1-§) Aarn kabu KupHTHAAAM 2a yXwWwam Xoccasapra sra 6yaamu. Ulynunr yuyn
Oy cpia Ou3 Oy TyuwiyH4aJapHi{ KHMPHTHAraH xuco6saal Gesocura Gadimmus-
HH CHPT HUTErpaJIMHHHT TabpHpuaaH GowaG KeTaepamus.

1-§. BHpHHYH Typ CHPT HHTErpaiapH

l. Bupunuyu Typ CHPT HHTETrpaJdHHHIT TabpPHDH. (X, ¥, 2)
bynxuust (S) cuptaa ((S) = R®) Gepuitran 6ysicuH. By cupraunr P 6yam-
HAWMN Ba 6y O IHHUIIHUAT Xap 6up (S,) 6y1aruza(k=1, 2, ..., n) uxTuépui
(§,.m,, &) Byxranu onaitank. Bepuaran gynkunammr (€, 1, {,) Hykragara
fE, M, L) xuitvatnum (S,) wmanr S, 1osura kynaitnpu6, Kyiulard
ANUFHIIMIY TY34MH3:

o= Ef(gk’ nk’ gk).sk'
k=1
20.1-tabpud. Yoy
n
6= fEp M £ S, (20.2)

=‘
Bwrnnad f(x, ¥, 2) Gynkuusuusr unmezpas durunducu éku Puman durun-
Oucu neG atanaam.
(S) cupTauur 1wynaai

PL,Py...,P,. ... (20.3)
OYJIMHMILIADHIIN Kapa HMHMSKH, YJapUHHT MGC AHaMeTpaapujiad TallKuJl TOl-

raui
YOS VS R
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KeTMa- KeTJIMK HOJIra HHTHJICHH: Apm ~0. Bympait P, (m=1,2,...) 6y-

JHMHHILIAPpra HucOaTaH f(x, ¥, 2) (PYNKUMAHHHT HHTerpast HHFUNIMJAPUHH
Ty3amu3. Harmxana (S) cuprinmr (20.3) 6yiunmnaapara  Moc  HuTerpan
AMFHIAMSAD KHiHMaTaapHjaan ubopaT KyHHardH KeTMa-KeTJHK XocHa Gyna-
aun:

013 Ogs v e e 3 Oy v u s

20.2-taspu. Arap (S) cuprhunr xap xanpai (20.3) 6Vaunmwsapu
KerMma-Ket.urd {P_ } oauHranja xaMm, yHra MOC MHTErpaj HHFMEIM KHil-
MaTJapuaan ubopat {c,} kerma-keramk, (§,, n, {,) HyxTa’sapun Taunab

oanmimMra Goraug OysaMarad X0443, XaMMa BakT Gutra I conra unTumACa,
6y I o dgurundununz aumumu peb aranajy pa y

limo=1im ¥, [&, M t)-S, =1 (20.4)
AP—>0 Z.P—)U k=1

Kabu Oearuaanaju.

Hnrerpas HMFHHAMHMHT JHMHTHHM KyAujaruya XaM Tabpudiam mym-
KHH.

20.3-tanpud. Arap V ¢>0 omuranga xam, wyuaaid 6 > 0 tonua-
cake, (S) cupTnunr auamerpu A, << 0 OyaraH xap Kauaah GYJHIHIIH XaM-

na xap 6up (S,) 6yaakpan omuuran uxtuépuit (8, m,, C,) Jap yuyn
' lo—1j<e
TEHICH3IHK Oaxapuica, y Xoaga | cowu ¢ durundunune aumumu Jc6 ara-
Jaz Ba y (20.4) xabu GenruiaHaiu.
20.4-rabpud. Arap A,—0 ga f(x,y,2) ¢ysKuMAHMHr HHTerpaj
HHFMNINCH O YeKJd auMnTra sra 6ysica, f(x,y,2) ¢dyskuus (S) cupr Gyin-
ua unmezpasranyeiu (Puman masrocuda unmezparranysin) QYRKyUS
1e6 aranaau. By Burunaunuar gexkau aumutd I sca, f(x, y, 2) Qynkuus-
HANT Gupundu myp cupm unmeepaau NeRnnajan sa y
({7, p.2)ds
)
Kabu Gearnaanaan. Hewak,

([ fx,9,2)ds =£ginoo =1im > [ (€ 0, L) S,

%) Ap—0 ey

2. ¥Y3nyKcua Qynknus GHPHIYH TYP CHPT HMHTErpaH
Suan GHPHINM TYP CHPT HNTETDPAJHUMHT MarXy) GYJHIDHHH TabMUILIaBu-
rail WAPTHY TOMHW OuJan IIyFyJ1aHaMu3.

®apas KuJafiamk R® (asogaru (S) cupr
2=2 (x’ y)
TenraaMa Gusan Gepuaran Gyacun. Bynma z = z(x,y) GyHKuus uerapaja-
rau émug (D) coxaga (D)= R?) yaaykcHs Ba 2, (x, Y), z; (x, y) xccunanap-
ra sra xavia Oy xocunanap xam (D) pa ysiykcus.
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20.1-teopema. Arap f(x,y,2) ¢pyuryus (S) cupmda Gepurzan ea
ysayxcua 6gaca, y xoada 6y ¢ynryuanure (S) cupm 6jldua Oupuriu
myp cupm utmezpau

A)P/\ {{ Fx,9, 2)ds
Iy (5)
Masacyd ea

YS { fCx.y, 2)ds =(_L (fezy) / T+27 () +2;(ny) dxdy
S) )

6yaadu.

Hcoor. (S) cuptulr Py Oyansnimbg ofaimk. Yiuar  Gynak.sapu
S, Sy, ..., (S,) 6yacun. By cupr Ba yHunr Gyaakiapuundr Oxy
Texncmx}xam npoexunﬂcu (D) coxauuur P, 6Vsmuummny Ba ynuur (D),

(Dy), ..., (D,) 6ynakaapuiin  xocua Kunau. Py Oyaunumra nuc6atad
(20.2) HHFHHAMHH Ty3aMH3:

o= 2, [ Ep Mp B Sy I

Mavaymgy, €, £,)€(S,). By nykrara akcaanysun uyxra (€, 1,)
6yaamu. demax, &, =z (§,, m,). (20.1) dopmysara Guioan

Jfl/lﬂ"z"(x,y) 27 (e y) dx dy

EEN

Ypra kumitmar xakuzaru Teopema (kapancuil, 18-606, 5-§) Aam ¢oiiga-
Janub TonaMus;

S —]/1+2/2(~k, A (3 D, (& nf)EDy). l

Haruxanga o dwrunau Kyiinparu

o= ZJ f@k’ Mg 2(Ek’ T]k)) Slz =
k=1

Z‘ k’ nk’ 4 ("k' nk)) Vl + Z;: (E:' 'rl;:) + z; (g;:’ n;:) Dk

KYDHHUILTA KEJIAJH,
Oupu Ap o >0 ma (6y xonza 4, , >0 XaM yoara uwuTHAAMM) ¢ HuPH-

JHHHHT J]PIMHTHHH TOIHIL Mafgcamma YHHHT HQOJACHHH  YaraprupuG éaa-
MH3:

= [CunezCund)y T2 & 1)+ 2, G n) D+
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- 2! i@k: Ne Z(gk, ) [l/l -+ Z;z@: 2 My) + z; € n5) —
b=

— TG ) T2 G ) ] D,. (20.5)
By TeHTHKHHHI YHI TOMOHMIArH HKKHNYH KYWHIYBYHHH GaxonaiMH3:

S 1Cony 2G|y TFEEE DT G —

—y/ 127G )+ 2 G my J D,\<
n
SMY Y/ T+ 6 ) +2,EHnp) —
k=1
—y/ 1+ € mp) +2,/Cp ) ‘ Dy
6ysjia
M =max|f(x, y, 2)|.
Pasuiaukmy,

V142 (x, 9)+ 2 (5 y)

obynruus (D) ma ysiaykcus, JeMak, TeKuc yaaykcus. ¥ xonma Kanxrtop
TCOPEMAaCHHHHT NaTHXACHra Kypa % & >0 osmHranga xaM wynfa#t >0
Tonuaaiuky, (D) coxanpur AuaMeTpH KPD< & 6yaran xap xaupait P, 6y-

JIHHHIIH YYYH

' VIFZi G0+ 2 Eong) —

g
<M~D

- ]/ l + Z: (gkr nk) + Z; (Ek’ T)k)
6¥aann. Yuna
’El F @y €, [V T LT —

P n
<M-2-3D,=¢

—VITZE )T & o } D,

Ba, JeMak,
n
lim 1 f @ 2Epm,) [1/ TF G, & ) —
App 0=
~V TFE T2 G 1) | Dy=0
6yany.
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(20.5) TemramxkHMED Yur TOMOHWAATM GMPHHUM KYLLHIyBYH

Zlf(’ék, M 2Een)) y/ 1+ 2 Cun)+2,Eo ) D,
k=

aca

f(xryr z(x,y)) ]/1 +Z: ()C, !/) "ll' Z; (JC, !/)

ynkuusunnr wnrerpan imFuHgucuaup. By dynkuus (D) coxaga Y3ayK-
cus. Jlewmak, 7“1’0—')0 A4 MHTerpajl MHFHHIM YeKJIM JIUMHTIa 3ra Ba

Hm X fEpnpz@Gond) y/ 1 +27Eun) +2Cu ) D=
hpp=0%=)

={{fxy 2V i+270 9 +2 (v y dedy
(D)
Oyaagu. By mywocaGatiu 3wTuGopra oaub, (20.5) TeHrankia 7VPS—>O na
JUMHTIA YTHO TOMAMHA:

n
lim o= lim 3 [E,m,2E,n) V 1+ En) +2,Em) D=
LPS -0 APS—-)O =1

=[{{fy20,9) VI+2 () +2 (x y) dxdy.
(D)

Hemak,
[[ Fny2)ds= ([ [(x, y,2(x )V T+ 2] (5 p)+2, (x,4) dxdy.
S) (D)

Teopema ucGor GVamu.
By reopema, Gup ToMOMNAaH, Y31YKCH3 (DYHKUMA OHpUHYM TYp CHPT
HHTErPAIHHUHT MaBXKYIIMIHIH aiuka6 Gepca, HKKAHYH ToMoljaH, Oy HH-

TErpad MKKH Kappaau PuMan uurerpasiu opkand nudopasgauumiungd Kypcara-
au.

20.1-3caarwva. (S) cupr x=x(y,2) (y=y(2, %)) Teursama OuJau
auugnanrau 6Yam6, x = x(y, x) dyuakuus (¥ (2, x) oyunkuus) (D) coxazia
(D)= R?) ysaykceus Ba x,(4,2), x,(y,2) xycycnit xocunasapra (y,(z,x),
¥, (2,x) xycycuit xocutanapra) sra xamga 6y xocunanap (D) sa yanykcus
GyJcuH. -
Arap f(x,y,2) bynkuun wy (S) cuproa Gepuaran Ba y3aykcus Gyica,
y xoiga Oy QynKUHAHUHT OHPUHIM TYP CHPT MUTCrpaH
{{ flx.y,2)ds
©
MaBXyZ Ba

U tenads =[[ 16,20,V TH 5502 +5 4.2 dy dz,
(%]
(ff fey,2)ds = ([ fxy@x). 2V 1 +y,(e 0+ 47 (2 %) dzdx)
&) D)
6ynagu,
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LY

20.2-3caatma. bus f(x,y,2) ¢yukuust OUpUHYH TYP CHDPT HITer-
PAJIMITMHT MaBXKYAJMTHHE Maxcyc kypuuumgard (S) cupraap (2 =z(x,y),
r=x(y,2), Y =y(z,x) Tedrqamasap OujJaH aHUKJaHraH CHPTAAp) Y4yH
KCATHPAMK. Acianna (YHKUHS HNTerpajHHHHT MABXKYAJIMTH Kelir CHHpAArH
cupryap yuyn TYEpu 6%saan. JKywaazad, arap (S) cHPT YeKJH COHJAAru
OKOPHIA aiTHATAH CHPTJap Huruuaucs cudatHaa Taceupaaiurad 6yJca,
yija Gepuarad Ba yaaykcus O6yarau f(x,y,2) QyHKUMAUHHT CHPT HHTErpa-
JM MaBXYZR OVJiaft BA Y MOC HKKH Kappali HHTerpasiap HHFHHAHCHTA
TeHr 6YJagu.

3. Bupunuuu Typ cuUpPT HHTerpaJgiapuHHUIr XO0CCaJapu.
IOxopuaa KeJTHpHAral TeopeMa Y3AyKcu3 QyHKuusiiap OHPHHYM TYpP CHPT
HHTErpa/1JIapHHHHT AKKH Kappaau PuMaH HUTerpa/iapHra KeJHUIHHH KYyp-
catagu. ButioGapui, 6y CHpT MHTerpajiap XaM HKKH Kappaiu Puvan nu-
TerpajsIapu Xoccasapd Kabu xoccagapra ara 6yaagu. Mkxu kappaaun Pu-
MaH HiTerpaniapuiiir xoccasapy 18-606umHr 5-§ uaa yprauuaran.

4. Bupuuyy Typ cUpT MHTerpaaapHu xucoObaam. IOxopu-
Jla KeJATHpHJrall TeopeMa (PyHKUUS GHPHHYH TYP CHPT HHTErpajHHUHT MaB-
KYIJMTUHE TACAUKaOrHHA KOJMAC/al, YHH Xucofiaul Yy uHH XaM Kyp-
catagu. Hemak, GUPHHYM Typ CHPT UHTerpajJap MKKU Kappaan PuMad HH-
TerpaJiapura KeJTHpHiHG Xucobaananiu:

(_g f(x.y,2)ds =(\;f) Fg,206,9) V 1-1-2% (x,4) + 24 (x,y) dx dy,

[ ipads=[11ww.2.0.9V 145, 0.9+ @ 2 dydz, 206)

([S\ flx.y,2)ds =([fj\" [l y(zx),2) 8 + y’: (z,x)+ y’; (2, x) dzdx.
) )

Mucoaanap. 1. Yuby

I=f{{(x+y+2ds
(S)

unTerpain xapaivink. Byufa (S) — x2 - y2 + 22 = r2 chepanunr z = 0 Tekucauknmir
IOKOpHCHIA HOMIANIraH KHCMH.,
Pasuianku. (S) cupt

z=VYri—xt—yt
TenrvyiaMa Guian aHukJaurad G6yauG, 6y cupTaa Oepusiran
fxy,=x+y+z
dyukuust yaaykeusgup. 20.1- Teopemara kypa
I=fl Gty +Vr—s—y YWit2 (ny+2, (ny) dedy

6ynann, Gynaa (D) = {(x, ) € REx2 4 y2 << r2).

Dupd Oy TeHIMHKHHUUT YHT TOMOHMJATH HKKH KADPATH HHTErpaiid XUCOGHAFiMM3:
x

.2;(x,y)=—_y—

2 (% g =———— —,
V=gt | =

——

- Vit s+ ) = e
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Jemak,
I={ Gyt VE=2 =Y I 5 e 45 ) &=

D)
x-r¥y
= — 1] .
’ 5 s‘ (Vrz—xz—y2 + ) dxdy
(D)

Keftunrs unTerpania ysrapyBunJapuH aJMallTHPAMH3:
x=pcosy, y=psiny.

Hatmxazna
Y {cos ¥ -}- sin P) T Q (cos ¥ -} sin )
p
QR oo [ )

25 r 2:{1 r i
-} r Y( s pdp)d1p= r s (cosxp—i— sinxp)d\p S‘_l—/‘;—z—p—-}-r 2n 2 =nr
o 0 0 0

JHemMak, Gepuaran uurterpa’n X N
(] (rky+2)ds = o
% O \?j\
6ynany. !
2, Ym6y ) = 7
x(y-+2)ds
(YSS) y+2) Yo

HRTerpainn Kapaiinuk, 6yaga (S) — x=V b2 — g2 \| [WAMHADUK CHPTHMHI Z = 0,
2=¢ (¢>0) TekHcIUKIAD OpacHAArd KHCMH,

Mojomuxn, Gy (S) cupT x =) b® — y® kypunHmAA GeDHAraH SKal, YHAA HHTEr-
pamm xucoGram yuyn (20.6) dopmyaagan oHRATAHH M NO3UMIHP!

(Sg) fix y, 2)ds= { g) He, 2,92 Y 14} 0, )+ 25 (9, 2) dyde.

Bynna (D) coxa (S) cupruwHr Oyz TCKHCAHKAATH NpoeKuHsicuian ubopat:
D)y={(, DER* 1 2=V 02—y, 2=0, z=c} =
= {(4,2)ER: — b y<h, 0zl
x=V 0* =y oysxupsumnr XycycHi XocHIanapH

‘ Yy
x, (4, Z)=—]7b_7—:“7§’

L =0 .

6ynazn. Iemaxk,
lrw+aas= ({1 o= w+2 Viswts  dgdz =

(S) D)

b {{ -+ 2)dyaz
W
Gynapk. By TeHrMUXHMNT YHT TOMOHMAATH MKKH KADpaNqd HHIEFPATM XHCOGa6 Tona-
MH3:

b ¢’ b
b ”(y+z)dyd2=b f ( g(y+z)dz)dy= \ (yz—!- zz)z"cdy-_-
(D) b b‘ —b 2=0
b
_—_b—‘sb(cy_;_ ;2 )dy—“l;'c!/z bb ﬂylb—b = b2 2,
370
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Jemak,

Hx(y-}- 2) ds = b? c2,
S)

2-§. UKkHHYH Typ CHpT HHTerpaiiapH

R® (asona z = z(x, y) TenrJaMa Ousay anmksauras (S) CHPTHM Ka-
pafsuk. Bynna z(x, y) ¢ynkuus yerapacu GyJaK.IH-CHIIHK YH3UKJAH HOO-
par 6Ysran (D) coxaga (D)= R?) Gepuaran, ysiaykeus, z,(x,Y), z,(x, y)
Xycycuil XocHjanapra sta xampa Oy xocuaansap xaM ysaykcws. Ojaria
OyHall CHPTHH CHLIHK CHPT Aedudaajan. CHAHK CHPT Xap OHp (X4 Yo 2¢)
HYKTacHJa ypHHMa TeKMCJHKKa 3ra OyJand.

Suau (S) cupraa yuuHr yerapack OGdiaaH KecuuiMainuran K €mux  4u-
BHKHH OJalaMK. (Xg Yo 2,) HyKrta cupruunr K &nuk uusnk OuiJaH uyera-
paJlanrai KHCMHra TerHwliH 6yuichi. DBy umsukii Oxy TeKHCJMrHra npoex-
nusiaafivns. Hatuwkaza Oxy texkncamkaa xam K émuK uusuk Xocua Gyna-
mu. Maskyp kypeuunr 19-606, 2-§ uiaa TCKHC/MKAATH €NMK YH3HKIIHHD
MycOar Ba MaHpuil AyHa MULIAPY KHDUTHAraH 3. (S) CHpPTAAarH €nuK Y-
SHKHUHT Myc0aT Ba MaH(uil Hynanumiapd xaM L1y CHITapH KHDHTHJAIH.
[Mlyuu xam afiTHIN Kepakkd, HynaJuulHHHT MycOaT €ku Man(uilsHTHHH
aHuKJAall XapakaTsaHatral HyKTara Kail ToMmonjad Kapauira xaM OOFJIHK.

CHpTiunr (¥, Yo 2,) HYKTACHZArd ypHHMA TEKHCJMKKA Iy HYKTaja
TEPICH;IMKYJIsIP YTKasaiuk. DBy nepneHauKyAsipHUHT MycGaT Hynasjumu
Ae6 myHgall #ynasHul oJaMi3KHM, YHUHI TOMONHAAH Kapaaraija HKKajaa
(K xampa K,) énuK uusukjapuunr #ynaiumaapy vycbar OyJagd. Y HHHT
Manuit Bynasnmg sca myntal BYHanMKY, y ToMoHJall KapairaHga K
Hulr Myc6ar #ynasumwura K manr Mainduil #ynaammm Moc kedaad. Ilep-
NEHAHKYJIAPHUHT Myc6aT fyHasjuim GyHuda oJuurain OMpAMK KecMa  CHpT-
HHHT (Xg, Yo, 2,) HYKTAJArH HOPMAAW JCHWIAIH.

Hopmaamunr Ox, Oy Ba 0z ykhapunuur MycGaT HyRaamiusapu Gunan
TAllKHI KHJAraH GypuakjapHHH MOC DaBHILja «, B, ¥ opkami Oe/rujacax,

z z
cosqa = — = , COSB = — —

Y
l/ 1 - z: -+ z; Vl + z: +2,

l/ oz s (20.7)

6y/a/4 Ba yJap HOPMAJUHHT HYHAJTHPYBUM KOCHHycCJaph JAeiunanx (ka-
paur, I. M. ®uxrteurosel, «MartemaTvk apanusd acocapw», 11 Kucwm).

Hcboraam MyMkubgY, CcHaMK (S) cupTHHMHr 6apya HyKTaJapuiard
nepruen AUKYJIspAaPHHHT MycGaT AYHanMINapH (HopMassapy) Oup Xua 6Y-
Jgajau. Ba, memax, Maudmii iiynammunapu xam. UyHra Kypa, CHPTIHMHI HK-
KH TOMOHH XaKHAa TYILyHYa KHDHTH/4IH.

CHPTHHIT YCTKM TOMOHH fe0, YHHNT LYHAAM TOMOHH OJHHAJHKH, Oy
TOMOH/IaH KapaJiranfa Hkkaja (K Ba K) CnuK UH3MKJApPHUHT HYHAIHIL-
JapH MycGar Oysajg.
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CupTiuuT YCTKHM TOMOHH Kapairaija K, OuiaH uerapajairad TeKi
WaKMMHT 1030 MycOaT uinopa GMJIaH, NMaCTKM TOMOHH (HKKHHYH TOMONM)

Kapajaranga Manouii uuiopa GH/aH ONHHAIN. ! ’
0

. Mkxuun Typ cHpT HHTerpaJuHHHT Tabpudu. f(xy,
¢ynrupst (S) cupraa Gepuaran Gyacun. By cupTHHHr MabiayM Gup TOMOs
BuHl onaiauK. CuptHunr P GyauHHILMHM Ba 6y GYJAMHMINHHHT Xap Gup

(S,) 6ynaruna (k—l 2, ..., n) uxtnépnir (&, M, L) nykra (k=

=1,2, ..., n) onafismk. Bepuaran ¢pynxuusuuur (&, Mg, &p) HYKTaARe
i f(E Mp Lr) wuiiMatHHH (S,) nuur Oxy TEKHMCJMKAATH NPOEKLHACH
(D) munr 1o3ura KymaftupuO Kyhujaru AHFHHAHHU Ty3aMH3:

g = g_]l f(gk, LT Ck) Dy. (20-8)
(S) cupthunr wyumain
Py, Py ..., Ppyy ... (20.9)

OYMIMUIIADHHH KapaHMK3KH, YJAPHHHT MOC JiMaMeTpJapHial TalKHJ TOll-
rai

Mps hpp o v e Aor

KeTMa-KeTJuK noara wntacu: Ap,—0. Bynaait P, (m=1, 2, ..)
6ysmmnuLiapra nMcOarad f(x, y, 2) QyHKLHSHHHT MHTErpat HHUFUHAHNADH-
H1 Ty3amn3. Harnxana (S) cupthunr (20.9) 6VAHHHLIJADHTA MCC  HHTET-
pan HMFHBAHJAD KuiiMataapuaan uGopat KyWnjaru

Oy, 02,-.-. sy Oppy o e'e

KeTMa-KeT K Xocua Oyaanu.

20.5-Tabpud. Arap (S) cuptuHHr xap Kanjai (20.9) Gy.anuuiiapu
Kerma-Ketauru {P,} oiuHrasja xaM, yHra MOC MHHTerpaji MHHFUHIH KHH-
Mataapuzan uéopar {6,} KeTMa-KeTJuK, (§,, My §p) HYKTalzaphu Tausa6
oJunuumra 6orauk GyJMaran xoJda XaMMa BakT OuTTa ! COHra HHTHICA,
6y I o durundunune aumumu je6 aralanu Ba y

limo == llm Zf(sk, Ne Sl Dy =1
P"O k—l (20.]0)

Kabu Genrunanaiy.
Hurerpas HuFMNJMHHEC JHMHTHHH KYHuJarmya XaM TabpHdvall MyM-

KHH.
20.6-Tabpu¢. Arap & >0 oaunranga xaM, myngafi & >0 Tomun-
cakH, (S) cupraunr guaMeTp A, << 6 6yaran xap Kauzait P 6yaunuawm

Xamaa xap 6up (S,) 6Yiaxaan oaunran uxtuépuit (8,, ne, Cp) Jap yuyd
lo—1\<e
TEHrCH3AMK Gamapuiaca, y xoana | comn o durundununz aumumu  1e6

atanagn ea y (20.10) xabu Gearunanagu.
20.7-rabpud. Arap Ap—0 ga f(x, y, 2) dynkuusuuur HuTerpai

AMFMHAMCH © YeKJu JuMHuIra sra 6yaca, [(x, y, 2) ¢dyukuus (S) cupm-
HUH2 maxaaxean momonu Oflduda unmespasranyew gynrxyus aed araja-

372 . .
www.ziyouz.com kutubxonasi




. By fwennauuusr dekad aamuta I aca, f(x, y, 2) ¢yuxumanunr (S)
CHPTIIMHr TaUJANraH TOMOWM OYinua UKKuH4U myp cupm unmezpaiu 1ed

aranajay ma y
([ R, 9, 2) dxdy
(S)

KabHu Gearumanazu. Hemak,

= limo=lim ;’
[§10 9 Adudy = limo=lim X j&, n, 1D,

DyNKUMS MKKHHYH TYD CHPT HHTErPajJHHHHT KyHMjarsua
g f(x y, 2)dxdy (20.11)
(S)

GearnaauuiiMaad, uaTerpad (S) cupTHuur xaiich ToMonu GYiMua osamnrai-
aurn xypuuMaiiny. DunoGapui, (20.11) nnrerpan T¥Fpucnia ran Goprauga,
Xap raj HHTerpaj CHpTHHHI KalcW ToMonu GYinya oamnaGrrangurd adtio

GopHaanu.
Papwanky, f(x, y, 2) dpyukunsuudr (S) cuptHaHr Gup ToMoun OyiHnya

OJHIFall HKKHHYH TYP CHPT MHTErpand, QYHKUMSHHHT IIY CHPTHHHT HK-
KHHYH TOMOHM OYfiua OJIHITaH MKKHHUM TYDP CHPT UHTErpaamjan ¢axar

HIIOPAcK Ouaanriia ¢apk Kunai.
FOxopuparuaex,

(e g, 2dydz, (f f(x, y, 2)dzdx
S} ($)
BKKHBYM TYP CHPT MHTErpajsiapd Tabpu(.ianaiy.
llynna# kuau6, cuptiaa Gepuarad f(x, y, 2) Gyukuuszan yqra— Oxy

TEKHCAHKAATH npoekuusinap, Oyz TeKucaukiarH mpoekuusiap xavaa Ozx
TEKHCAMKJATH NPOCKUHUSJIAD BOCUTACHAA OJMHIall MKKHHYH TYP CHPT HHTEr-

Pajdn TYWYHYaJapH KHPHTHIAH.
YMymuit xoa3a, (S) cupraa P(x, y, 2), Q(x, ¥, 2), R(x, ¥, 2) ynk-

uusiap Gepuaran 6¥.aub, ymby
[[P(x. g, Ddxdy, [[Qx, v 2)dydz, [[ R(x, y, 2)dedx
&) ) %)

HuTerpaaiap Mamxya 6yaca, y xoania
([ P, y, 2ydxdy + [ Q(x, y. 2)dydz + ,i;j R(x, y, 2)dzdx
() &) ()

AHFHUJN HKKHIIYH TYD CHPT HHTETPAIHHHHI YMyMMH Xypunuum jel artaja-
Au Ba y

z{ﬂf P(x, y, 2)dxdy - Q(x, y, 2)dydz + R{(x, y, z)dzdx

S)

kabu Gearunanagy, emax,
gp(x, Y, 2)dxdy + Q(x, y, 2)dydz - R(x, y, 2)dzdx =
)
= (sg Px, ¥, z)dxdy+£§ ﬁ) Q(x, y, 2)dydz -+ (('j R(x, y, 2)dzdx.
S S)
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Sumu R® ¢asopa Gupop (V) xucM Gepusran 6yacun. By xucmun ypad
TypraH €MHK CHPT CHJUTHK cHpT OYamu6, yuu (S) nefmuk. f(x, ¥, 2) dyuk-
pust (V) ma Gepuaran, Oxy TEKHCJIHMKKA napasiesl GYJraH TEKHCJHK OuJan
(V) un wkku xucmra axparavus: (V) =(V,) - (V,). Haruxkana ynu ypab
TypraH (S) cupr xaM (S;) Ba (S,) cHpriapra axpanagu. Yuy

([ fx y Ddxdy+ [[[(x, y, 2)dxdy (20.12)
(S1) (S3)
HHTerpas (arap y MasxyA Oyaca) f(x, y, z) byukuuanunr énux cupr 6Y-
iH9a HKKHNYM TYp CHPT HNTETPaIH 1eC aTajajy Ba

§§ f(x, y, 2)dxdy

()
Kabu Gearunanapm. Bynpa (20.12) mymocaGarhard Owpunuu uuterpan (S,)
CHPTHHMHT YCTKH TOMOHHM, MKKHHYM HHTerpas 3ca (S,) CHPTHHMIr DACTKH
TOMOIH O¥inya o/kurad. XyAau yura yxuwail

8 iy agz  §re g au
(9 ()
XamJa, yMyMHii XoJ1a

ﬁ P(x, y, 2)dxdy -+ Q(x, y, 2)dydz+ R(x, y, 2)dzdx
)
#HTErpasiap Tabpubianaiy.

2. ¥Yanykcus QyHKOHS MKKHHUH TYPp CHPT MHTErpaiu.
®dapa3 xkunaitank, R® ¢asona (S) cupr z =z (x, y) TenrnaMa Gusiai Oepu.I-
rain 6ynchn. Byupa z=2(x, y) ¢ynkuust gerapananran énuk (D) coxana
((D) = R?) yanykeus Ba z,(x, y), z,(x, y) Xycycuit XocHsanapra sra xam-
Ja 6y xocunanap xaM (D) aa ysiykcus.

20.2-teopema. Aeap [(x, y, 2) pynxyua (S) cupmda Gepurcan 6a
y3aykeus bgaca, y xoarda Oy pynxyusrune (S) cupm 6yiduta osunzan
UKKURYU myp cupm uHmezpasu

& fx y, 2)dxdy
S
Mmasacyd ea
1t g, 9dedy= [ 16 g, 20x 9) dudy

. s {D)
6ygradu.

Hc6or. (S) cuprnunr Pg GyaunmiuuHy onaitink. YHuur GYJaKJapu
(S, (So), ..., (S, 6Yacun. By cupr Ba ymunr Gyaaknapunuur Oxy
TeKHC/HKAark npoekuusacy (D) munr P, Gysunmumun Ba  yuuur (D)),
(D), ..., (D,) 6ynaxnapunu xocu1 Kuiagd. Pg Gysmuumra iucGatan
ywby HHFHHIMHH Ty3aMH3:

n
0'=k§ f(gk’ nk’ Ck) ¢ Dk- (20.8)
Arap (S) cuprHuHT yCTKH TOMOHMM KapanaéTran GOysica, y xosia Gapya
D, nap mycGar Gynaau.
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4

Monomuxn, f(x, 4, 2) ¢ynrius z=2z(x, y) cupraa Gepuiray 3Kah, y
X Ba Y VarapyBumJIapHHHI KyHujard GyHKUHACHra adaHaju:

f(x’ Y, z)-—=f(x, Y, 2(x, y»'

Lo=2(, n) k=12 ...,n
6ysminn Keam6 unkaau. Hatnkaza (20.8) Bmrnaan ywly

O=k§l f(gk' Mg Z(gk, nk»'Dk

Kkypunnwira xenagd. By fueanau f(x, y, 2(x, y)) OysKuMaH¥Hr HuTErpan
UMFUBINCH (MKKH Kappajd MHTErpasd yYyyH HiTerpa] HUFMHAW) SKaHHHH
naiikai Kuiinn aMac. Arap f(x, y, 2(x, y)) dysxuusnuar (D) ga ysayk-
CH3 JKamsmruuu sTubopra oJicak, yHAA }»PD—+0 Ja

n
3
i E ¥ ] 2 g 1 D
Z 1€ iy 2& n) D,
HUFHHUIM 4YeKJd JUMHTTa 3ra Gynagy Ba

Jim 3 [ e 2@ 1) Dy=f 105 0. 2 (v g)dxdy

6ynamu. Hemak,

lim o= lim ;‘ f€&, . 8) D, =
APS —0 AP.S ~»0 k‘:l k k> Sk k

= lim ¥ @, e 2G, n) D, =
1

)-pD -0 b=

Dynpan 3ca

[ Fx, g, 200 y)dxdy.
)
Byupan aca
{16 9 2) dedy = [ 70x, 9, 20, 9) dxdy
Gyamun Keanb yukazu, Teopema uc6or Gyam.
Arap (S) cHpPTHMAT NIACTKH TOMOHH Kapaaca, ynAa 6apua D, nap mas-
oduii 6yH6,

.(fsf) flx, 9 2 dxdy=—,(fbf)f(x, Y, 2(x, y))dxdy
6yaaau.
Xyamu 10KOpHZATHIEK, TETMIIAM Liaprjapia

1,y 2dydz, [[ f(x, y, 2)dedx
S) )

HHTErpasiap MaBxyjn GVJagu Ba
.(Lg fx, y, 2)dydz = (g fx@. 2), y, 2)dyde,

Ui g 2) dedx={[f(x, y(@ x),2)dzdx
© {D)

Cynany.
20.1-maruxa. SlcoBunnapu Oz yxura mapaanen Gyarad (S) UHAHE~
JPUMK CHPTHH Kapalyuk. f(x, y, 2) ¢yHKuus 1y cupria Gepuirad 6YJCHH.

Y xonza .
f(g)f (x, ¥, 2)dxdy
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MaBxXyL GYnajy Ba y HOArA TEHT:
g Flx, y, 2dxdy =0,
Xynrau myHra VXWai, Terdiwid 1apriapia
(fsf) f(x, ¥, 2)dydz =0, (Sf,!. f(x, y, 2) dzdx =0

Gynanu.

By Tenramknap GeBocMTa HKKHHUH TYP CHPTS HUTErpajiiapy Tabpudue
IaH KeJHO umKajid.

IOkopusa Keatupunran TeopeMajau (po#aanaiu®, HKKHHYH TYP CHDT
HHTErpaJIiapd XaM WMKKH Kappany PuMan wunterpa/iiapy Xoccajapd Kabu
Xoccajiapra ara OYAMIIHAM KYPCATHWI BA YJapHH KeATHPUO UYMKAPHLLHH
YKyBUHMra XaBoJa 3TaMus.

3. MKKHNYH Typ CHPT HHTerpaaJapuHu xuco6aawm. [Oxo-
puia KeaTHPH.IraH Teopemajian (ofiilanannG MKKHHYH TYD CHPT HHTErpad-
Jiapuity XucoG.Jail MyMKHH. YHJA HKKHIYH TYp CHPT HHTErpajjapH HKKH
Kappaan PuvaH uHTerpajiapura KeatHpu® XucoGnanagu: >

(1 fex, y, 2)dxdy =(.lf)\) F(5 ¥, 2(x, y))dxdy, @

)
[ e g, 2ydydz = [f f(x(y, 2). y, 2)dyde,
S) (D)

/k_—\),\’
L\) f(x, y, 2)dzdx =(g)' f(x, y(z, x), 2), dZdZ)[ -

Mucoa. Yuby

J G+ i) iy
o) : .

y2 22
;— + — = [ saauncoupuuur z=0 Te-
¢

KHCAHKAAH NacTJa KoWJIaluran KMCMH 6yaa6, HHTerpas uly CHPTHUHMT NacTKH TOMOHH Gy-
Huua oAMurau.

Paputanku, 6y (S) cHpTHHHI TenraamacH KyHugaruua GyauG,

- » _ ¥ |
Z2=—C l —_— a“‘ - b2 » |
ynuaur Oxy TCKHCAHTHJArH HpO@K[IHi!CH
: xz ys
? (D) ={(x. ER: — +-<1)

sanuncaan H6oparaup.
(S) cupt xam, Oy cupria Gepuwirax

x2
uuterpamiM Kapafisiuk. ByHma (S)— = -+

x2 y2
fey, =—+-o +k
dbynkuus xam 20.2- TEOPeMAKANT WAPTAAPHEH K2NOATHAUTHPAAM. Y X0n1a
RN WEaa Vg
S\S(_‘;'*‘F‘*"kz)dxdy:_JS(azJ-' bz‘— l/l—(lz b2 ¥
(&) (D)
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Gyaamm. Mnterpan (S) CHUPTHHHT NMACTKM TOMOHM GYiHua OJIMHFAWIAIH CaGaGnd TeHr.uk-
UHHT VHT TOMOHHAArH MKKH KappajH HHTCIDaJd ONAMIa MHHYC HLIOpacH KyRunan.

dpu 6y
2 = _F
__J‘[(Tz';l-‘—b?—kc l—az_bz)dXdy=
(D)
x2 yz x2 yz
=SJ (kc l/x— e bz)dxdy_
(D)

HKKH Kappa wurerpainn_xucotnafimua, VIkkx Kappaiu HMTCrpania ysrapysumaapiun

x=apcos®, y=>=bpsing
KaGH a7MATHPHG KYHHIATMHH TONAMH3:

(" x2 y: x* oy on 1§

XY X Ny =T, ), ——
H(kc I/ = T e b2) ) | {eeV T—0"— 0% abpdp|dp=
) Do

e — k  Any2 471
=ab | [J'(kcpVl—pz—ps)dp]dcp=2nab{-——i_(L_Pﬁ____£_] _
[y

p 2 7 32 4 o
=2nab _l_+k_c
ST 4 3)'

x2 y2 ke 1
SV\S‘ (_a_3+'[)_2'+ kZ)dXdy==2:ftab (—E—_T)

S)

Jemak,

4. BupunyYyu Ba HKKHUYH TYP CHPT HHTerpaajapu opacu-
naru 6orananyw. bus 19-Go6uuur 4- § Ja OUPHIYH BA HKKHHYH TYp

STPH YMSHKJHM HHTErpajviap opacuiaru GoriaHuumy ndozasaiuran hop-
MyJajapiu KejaTHpral 3IHK.

Mlynra yxmam, GUpUHYY Ba MKKHHYM TYP CHPT MHTErpajsiapu opacH-
Jaru CoFaaHMNK U(OIaA0BYH dopMmyTasap Xav MaBxyA.

(S) cupr Ba ymia Gepwiran f(t, g, 2) Ba P(x, y, 2, Q(x, 4, 2),
R(x, y, 2) byHkuMsiIap TeruuliM IUapTJapHH  KaloaTJaHTHprasaa (kapasi-
cut, 2-§umur I-nyskTH) ymly

[ F v, 2dydz = 1 f(x, y, Dcosads,
(S) (S)

[T (e, y, 2dedx = [{ f(x, y, 2)cosBds, (20.13)
(&) S) ‘

(”) f(x, 4, 2)dxdy = (L‘) f(x, y, 2)cos vds,

ymMyMHfi zoana |

[ Pr. 4 Adydz+Q(x, g, 2 dedx + R(x, y. 2) dxdy =

)
=H[P(x, Y, Zcosa -+ Q(x, y, 2)cosP + R{x, y, 2)cosylds

)
¢ ¢opmynagap ypuHan 6Y.naiu.
By ¢opMy/asapHuHr TYFPUJIHTHHE HCOOT1AIINH YKYBUHIa XaBosa 3TaMH3.
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3- §. Crokc dropmynacu

R® dasoga z=2z(x, y) Tenrnama OusaH aHuKJaHrag cummuy (S) cupr
Oepunran 6yacuH. Dy cuprHunr yerapacd 0(S) 6VJak/H-CHINK 9TPH 4il-
3uK 6yscuH. (S) cuptauHr Oxy TeKHCIHKAary npoekumsicuun (D) pefinuk.
Yupga 0(S) Hunr npoekuusicd 0(D) man ubopar Oyjamu. -

dapas xunaiiiuk, (S) cupraa P(x, y, 2) pysruust Gepuaran 6y.mub, y '
V3JyKcu3 6VacuH. Yugan talkapu 6y ¢yuxums (S) za 1
i
]

OP(x,y,2) O0P(x, 9,2 0Py, 2)
dx i dy ’ oz

XyCyCHit XOCH/ianapra 3ra Ba yJap YaJyKcu3 OyJCHH.
Y6y

f P(x, y, 2)dx
s)

STPH YH3HKJM MHTErDasHH KapalviMK (YHUHT MaBXyJJIHrH pasivan). Arap
0 (S) unsukHuHT (S) cupTAa €TUIIHHH 3BTHOOPra 0CaK, y X0Jid

(‘ Px, y, 2)dx= ‘. P(x, g, z(x, y))dx
a(s) D)

6ynany.
Supu Ipuy dopmysacuaan Qoiigananyd yiubyHH TONaMH3: |

S P, v, 2(x, y))dx=—§ E oP (, y';y"" D dedy.

(D) (D)

PaBuwangy, P(x, y, 2(x, Y)) dyuxkuusuuur y yarapyeyu Oyiuua Xycy-
CHH XocHuJacu

ap(x’ !I' Z (xr y)) aP (xr y’ Z(x, y)) ’
6ynanu.
Y6y GoOuunr 2-§ maard (20.7) MyHocabaraappan
’ - cos B
2 Y) = cos ¥

6yJHIMEM 3BTHOOPra 0JCaK,
S ” OP(x, g, 2(x, 9) | OP (s b 2(x, 4)

% P - 24(x, y)] dxdy =

(D

— [ 0P(x, y, z2(x, y)) _ OP(x, y, z(x, y)) = cosB ]dxdy
dy dz cosy
D)
6ynany.
Hamikaza kapasiaéTral HHTerpas yuyyH KyHMAAard TeHrJIMKKa sra 6y-
JIAMU3:
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|

J

SVP(X, Y, z)dx_—_-__S'S‘[ oP (x, y,a;(x, m

as) (D)

__ OP(x, Y, 2(x, y)  cosB ]dxdy. (20.14).
0z cosy . '

2-§ narm 20.2-teopeMagan ¢oinanann6 (20.14) TeHrMKHHHr YHT TO-
MOHHIArH HKKH Kappaiu MHTEerpajHH HKKHHUH TYDP CHPT HUTerpajH oOpKa--

Jau HpoaasaitMHs:
Sf OP(x, 9y, z(x, ¥)) __ OP(x, 4, 2(x y))  cosP ]dxdy==

dy 0z cos y
(D)

- OP(x, y,2) _ OP(x, y, 2) cosP ]dxd
B [ P Y-

cozy

)

By TeHrnHKHMHT YHr TOMOHMIArH HKKHHYH Typ CHPT uuterpamuny, (20.13)
opmynara acocaaHuG, GHPMHUM TYP CHPT MITCTPAJIUra KeJTHPaMH3:

6P(x .2 _ OP(x 4y, 2 cosf 7. ' -
“ 3 | dxa

cos ¥y
S)

=JS)|; P(x,y.2) _ OP(x,y, 2 cosp ] cosyds=  (20,15)

. dy dz cos y
(5)

&g aP(x, 9P 82 ospds— J'g‘aP(x, Y, 2) cos B ds.

©)
Ba nuxosnr, sina (20.13) ¢opmynanapian goifananud KyARIATHHH TONAMH3:

P&y 7 cosyds = ____ap & 9 2) ey
dy ’

5‘5' ap(x, 9P 4. 2) (osB ds = j‘y P 9.2 gry, (20.16)

(20.14), (20.15) pa (20.16) mynocaGarapiaH
Sp(x, 4, z)dx—ﬁ-‘?-wd 2 — ﬂ’gyifldxdy (20.17).

a(S)
OynuK Kenub YHKany.

Xyamm wyngaii Mynoxasa acocuia (S) cmpr Ba ymAa GepuaraH
Q(,g, Y, 2, R(x, y, 2) ¢yHRugAsap Termiwid 1apryiapHu  Gaxkapranja
yuoy
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[ Q@ v 9dy= g yaQ(_u_ drdy — 29 959 44,
ox 0z

as) ‘s)

fR(x, Y, ?) dz:j S R, 9. D) oy, OR(x9:2) g, (20.18)
g . 9y ox

a(S) (S)

dopmyaaiapauur Ypunau 6yammu k¥peatuaagu. (20.17) sa (20.18) dop-
MyJaajaplid Xaf1a6 K¥WuG KYAHAATHUM TONAMH3:

f P(X, Y, Z) dx":‘Q(x, Y, Z)dy ‘!‘ R(X', Y, Z)dZ"-—‘

a(s)
- - 0Q(x, ¥, 2) _ 9P(x, 4, 2) ] L[OR(x, 4, 2)
( j 1 ox | I dy
(S)
0Q(x, y, 2) ] oP (x, y, 2) oR (x, ¢y, 2)
—_———"r = dydz - —
- yddz - [ 2 ~ ]dzdx. (20.19)

By Cmoxc gopuyaracu pe6 arasagu.

20.2-naTuxa. Maskyp kypcuuur 19- 606, 3- § ugaru Tpun dopmy.aa-
e Crokc (popMyJaCHHHHr Xycycuit Xoauaup. Xaxkukartan xawm, (20.19)
Crokc topmyaacuaa (S) cupr cubatwia Oxy Ttekucaukiaru (D) coxa
oauiica, yuaa z =0 6yau6, (20.19) dopmyaagau

» ' L] -
| Pex s Qe ay = [ [|Retd Pl d)] gy

o

o(D)

6yauum keau6 unkaad. By Ipun opmyaacuaup.

I0ynpait kuamo, Croke gopmyaacu (S) cupr 6yimua oauuran 11 Typ
CHPT HHuTerpaju OHJaH Iy CHPTHUHT 4erapacH GYiHya OAMHTaH 3TPH Y-
3UK/H MHTerpajH{ GOFJIOBUM (hopMy.Iaaup.

4-§. Cerporpanckuii gopmynacu

R® dasoza, macTAaH 2 = @, (x, y) TeHrsama OWJAH alMKJaHrall CHJI-
JHK (Sy) cHPT OuJaH, IOKOPHIAH Z == @,(x, y) TeHrJama &piaMuja aHuK-
JaHral cHAMK (S,) cHpT OuiaH, €H TO-
Z=Y,(x,q) MOHAAH 3Ca siconumaapy Oz YKura na-
pasiea 6yaran unausapuk (S;) cupt Ou-
Jad yerapaaauran (V) coxalu (OKHCMHH)
Kapaiiuk. Yuunr Oxy TeKHCJHKJArH
npoekuusich (D) 6yaud, 6y (D) Hunur
yerapac IOKOpHZA aHTHArall UHJHHAPHK
CHPTHMIr  Wynaarupysuucu  cudatuja
oapnaan (28- unava)

Y Dy "W n ) <@lx 9. @ HED).

®dapa3 gumaimk, (V) na R(x, y, 2)
28- ynama dynKuust Gepuirad Ba  y3dyKcH3 G-
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cait. Dynaan Tammkapu 6y ¢dydkuus iy coxaja
IR (x, ¥, 2)
0z
xycycuit xocusara 3ra Ba Oy XOCHJA XaM Y3jYKCH3,

Papurasky, 6y X014
T IR (x, Y, 2)
. 0z
"

mapxys 6¥sagu Ba 18- GoOruar 10- § wma xearupuaran Qopmysara Kypa

Do, Y}
S ‘J R (JC. y, z) dxdydz = J ‘S _a_R_(xT’Zy_’i)-dZ) dxdy (20.20)
(D) @z ¥)
63"(:131114
Arap
Px, o) 3R (x y 2)
0,2 ' dZ=R(X, yv (Pz(xa y))_-R(xv y» (Pl(x, y))
@ulx, »)
GyamiMHE 9BTHOOPra 0JCaK, y X0J14
e R (x, y z)
5 J . dXdy yy R(x, 9, 9, (x, ¥)) dxdy —
(D) oux. ») (0
jR(x, Y, ¢ (x, y))dxdy (20.21)
0)

6yaagd. By TeuraukiuuHr YUr TOMOHHAATH MKKH KappaJjd HITEerpaj/apH,
2- § marg dhopvy1atapian oiaanus, CHPT HUTErPaJJIapH OPKAIK €3aMu3:

.{g R g (5 o) drdy =(L;") R(x, y, 2)dxdy,
f.f R(x, y. 9 (x, y))}dxdy=,§"§ R(x, y. 2)dxdy. (20.22)

Keatupraral TEHTIMRAPAArH CHPT HNTErpajiiapd CHPTHUUL YCTKH TOMOMHH
Gyimga oauurad. (20.20), (20.21) Ba (20.22) Myuocabariapian Kyiupaard-

i1 TOMaMu3:

S”ﬂay_L drdydz = H R(x 9, 2)drdy +]

V) (Sy)

»

3 R(x, y, 2)dxdy. (20.23)
51

By TeHrMKHMHT YHT TOMOHWIACH MKKH(AM uyrerpas (S;) CHPTUMHT fact-

Ky TOMOHU OYy#un4a OJIHICaH.
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(S cupr scoyuaapn Oz Vxura napainen Oyaran LMAKHAPHK CHPT
Gy aransurujait

f R(x, g, Ddray=o0 | (20.24)

(5;5)

6vaanu. (20.23) Ba (20.24) MynocaGataapzau
5’” ﬁR_(ﬁa'zy_'Z)_dxd!/dz =j'j'R (x, y, 2) dxdy 4+ AH R(x, y, 2)dxdy +
i (sy)

V) (Sg)

+ [ Rix, y, dardy=§§ R(x, 4, Daxay
e ®
Oymmy ket unkaan. Bynga (S)— (V) xuemuu ypa6 typysun cupr.
Demaxk,

5 \YB_R%Z,LQ dxdydz = @ R{x, y, 2)dxady. (20.25)
) 5

Xyam wy #ya 6uwnan, (V) xavaa P, y, 2), Q(x, y, 2) aap Teruwan
ApTAapHH KaHOATJANTHPraHaa Kyiuaaru

‘' OP(x, y,2)
([[ 22 gy a: 8§ Py dage, (0.2

v) ()
H fﬂ%y.y_z_) dxdydz = §§ Q(x, 4, 2)dzdx (20.27)
v) (S

dopMyranapHHIr TYFPHJIHIH HCOOTAAHA M,
IOkopugaru (20.25), (20.26) pa (20.27) tenrymgaapan xagaab kyuwub

KYHUAArHHH TONAMH3! 5”( OP (x, y. 2) + aQ(x, y, 2) +
oy o %

+ aR (J;,zy. z) )dxdy dz = §§ Px, y, 2dydz+Q (x, y, 2)dzdx -
(s)
+ R{(x, y, 2)dxdy.
By ¢opmyaa Ocmpoepadcxkuid gopmyasacu neb aranany,

21-BOB
®YPBE KATOPJIAPH

Bu3 10KOpuAa, KYPCHMH3 JaBOMHAA, MYpakka® ¢yHKUMAJIapHH yrapjaaH
coilapox, 6ysiran (pyHKuMsIap opxaiad Hpoganaml Macasianapura Oup Heda
MapTa Jy4 KeJJHK Ba yJapuu Vprawauk. By coxanara kaaccuk MacananapaaH
Gupyt — QYHRUMANADHH AapaXanu KaTopsapra &hvmjan xoopatr 6yan6, y
MasKyp Kypchuur 13- 606uma Garadeusa yprawusaiu.

.Arap Kapanaérray ¢yukuusiap Jappui Qyskuuaiap 6yica, Tabuufik,
VJIapHH COANApOX AaspHit (pyHKumsiap 6unan nbojanaw jiosum Gysazu. Xap
Gup xaau copia Zaespuit Pynkuuanap 6yqaran GyHKuAOHAM KATOP/IApHH Ypra-
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H HHIL MYpaKKa® zaBpuil (YHKUMSANApHH COAJAPOK AaBpuit GyHKUMsIap OuJsiad
npoaanall MacaJlaCHHH XaJ 3THILAA MYXHM POJb YiHaluH.

Y6y 606aa, xap OHp Xaju Maxcyc faBpuil PpyHKuusiap 6yaran ¢QyHk-
IHOHaN KaTopsiap—Pypbe KaTOPAapHIM YpraHaMmus.

dypre KaTopaapy Ha3apusiCH MaTeMaTHK aHAJH3HUHT YYKYP Ba KEHT ypra-
nHaran 6yaumu G6VaH6, YHHUIT aMaJufl MacasiajapHd Xad KHJHILIArH POJH
karTagup. By coxaja »KyJa Kyn uiMuil H3auuiuiap oau6 Oopuarad Ba
MYXHM HaTHIKaJjapra SpHIIHJTAH.

Bus kyiinga Pypbe xaropiapd Ha3apHsCHHHHT acocuit TYLIyHYasapH,
METOJJIapy Ba IOTYKJapH OujaH JacTiaCKd Tap3fia TaHUILAMHS.

1-§. Bab3u MyxHM TymyH4aJap

Yw6y naparpadia Kearycuja kepak 6yJaguran 6an3d MyXuM TyuUlyHYa-
Jlapin — JaBpuil Ba JappuiiMac QyHKuMsiap, QYHKUMAIAPHH JIaBPHH J1aBOM
STTHPMIY, FapMONHKa ap xaMja OYJaKau-y3.yKCH3JHK,| OyJaakan-judxbepen-
UHaJNayBUKIHK TYIIYHYAJADHHN KEJTHPAMKS.

I. DlaBpuiisagaspuiiMacPynkunsaaap. bus - gkuemunir 4-60-
Guaa jappuil (YNKLHS TYIIYHYaCHHH KHPHTHO yTran smuk. Dby ¢ynk-
nusaaphuir Pyphe KaTopJapH 1asapHsICHAArH POJIH MYXHMAHTHHY 3bTHOOpTa
onM6 Kyiuja yJapiuu 6aTadCHAapoK Ypranamus.

21, l-taspud. f(x) dyukuus X tyonamaa (X < R) Gepuuran 6yacuw.
Arap mynpait Varapmac T (T # 0) coun MaBxya 6yacakd, v x€X yuyH

1) x—T ®va x-|-T conaap QyHKimauuHr Ocpusumt coxacu X Tymo-
JjaMra Teruinin 6yaca pa

2) fx+-T)=F(x) (21.1)

6yaca, f(x) byukuus Oaspuil pynxyua 1e6 aTanajd.

Haspuit Gysvaran GYHKUMSIIApHH Oaspudmac yHkyussrap pehMus.

By taspudparu T conn (T #0) f(x) Gynxkuusauaur daepu pefinnanu.

Adraivmk, X tyniamaa Gepusran f(x) ¢yHKuua Aaspuit Gyekuus 6yi-
cun. Tabpudra kypa, wynmait T (T = 0) coH TonmMiaaguky, “ x€X yuyH
x—T¢eX, x--T€X 6ynamm Ba (21.1) Tenrauk Gakapusaju. By xoJpa,
paBwanky, kT (k= 41, &2, ...) KypuHUUIArd COHJApUHIT Xap Oupu
yuyH Ba N x€X yuyn x-- kT €X Ba f(x + £T) = [ (x) 6Yaanu.

Ilynaalt kuaub, arap 6upop T == 0 Ba ¥ x€X yuyH (21.1) myHoca-
6at ypunau 6y.ica, 6y MyHocabar uxtuépuit KT (k= +1, 42, ...) yuyn
XaM YpHH.M 6Ysap SKaH.

Hemak, =T, =27, ... nap xam [(x) byHRuuauuar gaspiapu Gy-
naju. f(x) GyHKUMAHHHT MycOat AaBpJapu Tyniaamudn M ae6 Gearujaii-
JHK. Arap

T,=infM
xaM f(x) ¢yHkuusauunr gaspu 6ysaca, awsuu T €M 6yica, y 9Hz Kuuk
6

mycbam Oagp Aehuaagu. DHr KHYMK [MycOar JaBp MaBXya OYaummu xav
MyMKHH, MaBXyj Oy/IMacIurd xaM MYMKHH.

Mucoanap. 1. f(x) =sinx dpyskuusa Kaspufi yHKkuHsa. YHHMHr HaspiapH Tyn-
samu {2khnik=A41, =2, ...} 6yau6, sHFr KHuMK MycGaT Aaspu T, = 25 Gynamu.
2, f(x) ={x} dymkumanu xapaiiuk, Gynga {X} — X COMHHHHP Kacp KHCMH. Dy
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JaBpuit QyHKWMAAHD. YHMHT AABpAapH TymaaMH {m:m= 41, &2, ...} 6yanuG, s
KHYHK MycGaT zaspu T =] Gymanu.

3. f (%) = C 6yacun, 6ynpa C = const. By naspuii dynkuusanp. Uxtuépuit 7 (T
== 0) con Gepuaran QyAKUMAUMNT AaBpH, ABHH YHHNr Jaspaapu Tynaamu R\ {0} zaw
ubopar. By xoaaa sHr XMuYBK Myc6aT AaBp MaBXYZ 3vac.

4. Oupuxae GyBKunuscH

(x)= {l, arap x — palHonaa coH 6y.ca,
X — 10, arap x — nppaunonan con 6yJjca

HH Xapafiauk. Afhraitauk, T — Gupop pamnonaa con (T =4 0) 6Vacuu. Y xonna

X4 T= { PALNOHAT COM, arap X — panHonalt coH GyJca,
HPpPaUHOHaA COH, arap X — MppauHona’ con 6yica

6yaam. Hemax,

__ {1, arap x — pausonan coH 6y.aca,
A+ T)= {O, arap x — uppauonan con 6V.ca.

IHyupait kw6, ¥ x yuyH, T — pauponaa con Gyaranga
X(x+T)=17y(x) (21.2)

6ynaan. Jewmax, Jupuxae dynkimacs Aaspui dynxuus, uxtuépuit T == 0 paumonan” con
6y DYHKIMSAHHHT JaBpH 3KaH.

3ngu Gupop T nppauHonas coHnn onallivk. Yuia % x yuyd (21.2) mynoca6ar ypumn
Gyamafiad, UYHKH X pauHonal coH 6yaranfa x + T uppaunonas con GyJH6, % (x) =1,
A{x+T)=0, avim 7 (x4 T) 5 (x) 6yaaan. Wynzak xuauG, Hppauwponas comsap!
Jupnxie Dysipisich yuyn JaBp smac.

BunoGapun, Jupuxic gynkuuscunnnr Asspaapn Tymaasm QN {0} zan nSopar. Bur
KHYHK MycGat AaBp aca MaBxyA smac — Gapua MycCar paumonast cOlIap TYMAAMMIHHT
Hnduvymn noab 6ymmG, y Q\ {0} ra Termum smac.

5. Yumby

f(x) = Insinx

odynkusun  kapatmk. By ¢yskuma {xER:x€ (2ak, (2k4-1)n), k=0, £ |
+2, ...} TWnaamza Gepurran. Y aaspuft Qynkuusa, Aaspaapn Tyniamn sca {2km:
k==+1, 42, ...} Gyaazs. Sur kHuHK Myc6ar JaBpH 2% ra TeHr (29- uusma).

6. f(x) = x2 HuHr AaspuiiMac GYHKUMS SKaWIHCH paBilaiaup. UyHky % x Ba OH-
pop T (T 52 0) comn yuyu (21.1) mynocaGar §punaa GyaMai au.

7. Kyfnzarn

) =VxT—=2x, [4(x)=2x-cos(x),

fo (x) = 2x —cosx, Is (x) =sin (x2)

fa(x) =675,
dyukuusap aaspufivac dyskuusiap 6yaai4. Yaapmanr Aaspuiimac dynrudaaap 6yan-
WHHH KefHIPOK KYypcaramu3.

L)
N
\
7
1
&
)
4N
v
4
&

————————

29- yusma
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Haspuft dyHkuuaaapHusr xoccanapd. [Jaspuit ¢ynkuus
Tappuduian GeBocuTa KyHHZArd xoccajsap KeauO 4YHKamd.

1°. Arap X tynsampa Oepuiran f(x) Ba g(x) (yHKUMSJAPUHHT Xap
6upu paBpuit hyHRwusinap 6yaub, T + 0 yaapHudr jaspy 6yJica, y xonja

)+ g(@), [(x)-g(x) el g‘(—; (g (x) + 0)'bynKiunsiaap xau Aaspuit GyHK~

uusizap Oyaazu pa T yaapHHNT XaM JaBpu Gyaaju.

2°. X tymnampa Oepuarad f(x) ¢yskuma gaspuit dynkuws, T 550
VHUIT jaBpy 6yacuH. g sca f(x) munr kuiiMatiapu tymaamu {f (x): x € X}
Ja Gepuaran uxTHépuil QyHKUHA GyacuH. Y xoaga g (f(x)) Mypakka6 (yHK-
UMt XaM Jxampuil (pynkuus 6Ysanu Ba 7' yuuHr xaM Jaspu Oyiafd.

IOxopuna keaTupuarad xoccajapjan ¢oiijananu6, Gusra MabayMm OYJ-
rad Cojala AaBpHil (pyHKLUsLIAP BOCHTAaCHAA HCTAJraH4a MypaKKaGJMKKa 3ra
6yaran appuil (pyHKUHSAJAPHH TYSHII MYMKHH.

Mucoa. Yw6y
Q; {x) = sind 2x, @4 (x) = arcsin (cos x),

Pg (x) = l/tg%- (Ps(x)=1“]/4—'tg2(x'|- %)

@3 (x) == logy cos (x — 4),

bynkumsnap nappuit Gynkuusnap Gymapm. (Ynapuuur raspufauru 'sin x, cos ¥, tg x
GynRKuuaaapsunr BaBpUBJIMIH XamAa 1% pa 2°- xoccanapiad KeauG uuKaiu. )

Ky#nnaru xoccanap jpappuil ¢GyHKUHSIap CHHOHHH XapaKTepJioBYM XOC-
canap 6y.u6, 6UPOP DYHKUMSHHHT IABPUIIMIHHH Ba, alHHKCA, JaBpuiiMac-
JIMTHIH TEKIHPHIUZA KY/JIaHHJAAUAAp.

f(x) dynkuus X tynsampa Gepusran GVJCHH.

3°. f(x) mampuit dynkuus, T == 0 coun yHHHr Jnaspu GyJacuH. Arap
Xo HyKTa Gy OYHKUHAIHAT GePU/IHLE COXACHTa TErHILLH, sikHH Xy € X GYaca,
y xonpa Gapua x, -+ &T xypumuwgark (R =0, £+ 1, +2, .. .) HyKranap
XaM LIy coxara TeTHULIH 6Ynagu:

Xo+ETEX (k=[0,"41, %2, ..").

Arap x, nykta [(x) OynKuusHuNC GepHJMUI COXACHra TermmJx Gya-
maca |(x, €X)), y xouna Gapua x, + kT kypunumgars (=0, £ 1, +2,
...) HyKTajap XaM Iy coxara rerHuuin G6yamadmu (x, + kT € X).

lyunak kuaub, 6y xocca Aappuit QYHKUHAHAAT O2PHIHIU C OXACH Mab-
JyM CTPyKTypara sra OV.IMIIH KepaKJHIHHH KVpcaTaiu.

By Xoccagan Ky#mari HaTHxa KeJHO YHKaIH.

21.1-naTuxa. [aspuit yskuuAHHHT OEPH/IHMII coxacula aGCoMOT
KHiiMaTH Oyiinua wucTtairanya karra OyaraH Myc6aT Ba Mand Uit CcoHnap

6ysany.

Mucoa. Yumby
f(x)=Insinx
¢dysknusanu Kapafiark. Dy dynxnus
A={xCR:x€(2kx (2t 1)x), k=0, =1, 4- 2, ...}
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T¥nnaMaa Gepmaran, KapanaGrran Qyukudsuuur Aappuiliiird roxopuaare 2°- xoccanan
XaM Keau6 uuKanu.

¥ xCA uy}g'raxm orafliMk. A TYnaavuunr TYSHAHMETA KYpa Gapua X, + 2k 7t
(=0, &1, &2, . ..) xypunugary uykrasap my A Tynaamra Terd i GiIHILHHK

nafxaur Kumm smac. Arap x,EA Gynca, y xomna Gapua Xy --2km (b=0, + 1,
+ 2, .) KYpHHUIIAATH HYKTajgap XaM A TymilaMra TeTHULIH Gymaau,uu.
Kynmxaru

f(d)=Vxl—x)

Gynxnus Jaspulvac OYHKUMARMP, uYHKH YHur Gepuaui coxacw X = [0, 1] cerment-
Jaurana unéopar.

4°. Arap f(x) paspuit Qyukuusi 6y.nca, 6y GyHKUMS Y3UHHHT Xap Gup
KHAMATHHH X aprymMenTHUHr 4eKcu3 Kym xuHMariapuaa (Oy xuitmatap
opacua abcomoT KuiiMatd OYfiMua Xap kaHya KarTa Gy.rauiapu XaM 0op)
Kabyn KHJajH.

By Xcccajzan xyfupars natixa KeJaud 4uanu.

21.2-natuxa. Arap f(x) aaspuit dyukuust 6y.ica, y Gepuauul coxa-
CpJia MOHOTOH (DYHKIHSI 6VaMaitiy.

Mucoa. f(x)=sinx 'nasput dynxiuus. Ymaur X;: (— o0, - c0) Ra MOHOTOH
9MACJHIH PaBLLaH,

Ky#nnarn
fo (%) = 2¢'—cosx, fo(x) =™

tbyuxmmnap ,uaspuymac dynxuMsaap 6yIa714, UYHKH fy (X) == 2x — cos x QyHKUUsA (— oo,
4+ o0) na Jeybun (fo(¥) =2+ sinx>0), f5(x) =e =% pyukumst sca | KXuAMainu
x aprymentHunr Qagar 6urra x == 0 xufivaTHzarasa Kalya KHTalH.

IOkopHaa keardpuirad 4°-xoccanu Ky#iuparaya aitca xaM 6y.aau.

21.3-naruxa. Arap f(x) nappuit byuruus 6ynca Yy Xoiza ¥ a€cR
yuyH f(x) =a TeHrsama Eéku eyuMra 3ra Oyavaiay CKM UEKCH3 Kym eyumra
sra Oynand.

Mucoua. f(x)= x2— 5x+ 6 naspuiivac dpyuxuna 6yaaan. Uynku ¥ a & R yuyH,
Kymaapad a =0 aa f(x) = x%2—5x -}- 6 = O TenriaMa HKKHTarHHa cuuMra sla.

59, f(x) mampuit ¢yuxuus 6yiacur. Arapaa
N
fle+T)=7(9) o @L

wu T ra puc6ataH tenrsiaMa cudarHia Kapaiaca (X HH 3ca mnapaMerp je-
faca), y xoana (21.1) renrnaMa x mapaMeTpuulir 6apuya kuHMaTIapH Y4yH
ymymuit (x € X) 6ynran Honjan apkaH Kamupa ourra T =T, eduMra 3ra
6y1amu.

By xoccara kypa f(x) OyHKUHSHHHT ZaBpHBMac/Mruny KypcaTHul YUyH
X HHHT MKKHTAa X =X, X = x; Ku#iMatiapuga T ra HucGatan ywby

flro +T)=F(x0)s [, +T)=F[(x)

TEHT/IaMaJJapHHHT HOJIaH (apk/In yMyMHil eyHMra 3ra SMacC/HTHHH Kyp-
caTul eTame;mp.
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Muacoa Ymby (— oo, -} o) 2a Gepriaran
f(x) = {x}+sinx

dyngasna Kapaiumk, 6ynaa {x} — x COHHDMHT Kacp KMCMH.

dapas kuiafuuk, 6y Raspuil QynruHsa Oyacun. T 5= 0 conH ynuur paspn GyJICHH.
Y xonga ¥ x € R yuyH

{x+T}+sin(x+T)={x}4sinx
G¥nanu. Xycycal,

x=0 6yarauga {T}3-sinT =0,
{x-:—-TGﬁvlraxma {—T}+sin(—T)=0 (21.3

G6yiamn. Dy Tenrimxiaapaan
{NY+{—T)y=0

6ynnwd xenu6 upkand. Arap xap Kanpail x(x € R) comuunur xacp gucvd {x} wmanduit
GyaMacnuruud sbTulopra oficak, yuja kcfunrn Tenrauk gagar (7} ={—7} =0 6ya-
ragga, gbud T GyTyn Gyaranjaruna Ypumau GYIMIMHA TONaMH3.

HPixkniun tomonnan, arap {T} = 0 Gyunca, (21.3) Tenrmkgan sin T = 0, aniH

T=ktrnk=0 +£1, +£2,...)

Gyaumn kean€ uugam. T = kn KVpHEMILAArH connap opackaa daxar O couursua 6y-
Tyn 6yaazn. Hemak,

{T}+sinT=0, (—~T}—sinT=0

Tenrnamanap sroMa 7 = O ymymuil eyumra sra. Dyuian 3sca, oxopamari 5°- xoccara
Kypa OGepHirai QYHKUHSHHUr AaBPHAMAC SKAWIHTH KeJHO YHKAAH.

6°. f(x) naspuit dynkuus 6yaub, T + O yHuHr jaspu GyacuH. Arap
yaymwmrs T ra Tedr 6Varan Gupop [a, o -+ T opanuxia
[l <M (x€la, a+T))
6y.ica, apryMenT X IMHD HXTHEpuil KMAMATHAA XaM IUy TEHCCH3AHK YPHHIM
6ynaau.
Mucoa. Ywby
J4 (x) = 2x cos (x2)

dynxunamt Kapaiiamk, Papas kunaiauk, Gy faspuit dynkuus GFand, T 5= 0 cou yiud
nappn Gysicun. PaBmankw, ¥ x € [0, T'] yuyn

|2xcos (x| < 2(x| < 27
Gyaamm. 6°- xoccara kypa Oy TenrcHsauk 3 x € R ywyn xav Vpuw Ofuitd Kepak |
—_ 2
BHpoK X = V= Gyaranga (k > ——) Gy Tenrcusank Gaxxapuavaiiau. Jevax, fy (x)=

2n
=2x cos {x2) nappuiivac QyHKnus.

7°. Arap f(x) maspuit dyukuns 6y;ica Ba y xap 6up x Hygraja (x€X)
Amxpepenuuasianysay 6yaca, y xoaaa 6y yuxkuussgur xochaacH [’ (x)
XaM JaBpuil ¢yHKuus 6yaanu.
Mucoan Yméy
fs (x) = sin(x?%)
$yukuuany Kapafiing. Dy GyukuuanHir Xocuaacu

f; (x) = 2x cos (x2)
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byukups, 0KOPHIA KYPIHKKH, nappufivac bynkuus. [emax, Sepuiaran fg (x) = sin (x2)
Gyuxkuua gappuiivac GyHRUKS,

IOkopunaru xoccanap, anbarra, (GyHKUHAHHHP DaBpH CHATHAA YHUHT
SHT KHYMK MycGar Aaspu (arap y MaBxXyj 06y/ca) oJMHIaHAa XaM YpHHJIH-
aup. Kearycupa 6u3 ymOy 6o6ia SHT KHYHK MycOar JIaBpH MaBXKyXA (yHK-
nusJiapnuTHHa KapaiiMua Ba GOYHUKUMA JaBpu AeTaHja Iy 3HI KHYHK MYyC-
far JaBpHU TYLIYHaMH3.

2. pyuxuusAapuu RaBpuit JaBom 3TTHPpH . f(x) pysrIMA
(a, b] sipum uuTeppanja Gepuaran Gyncu. Dy ¢ynxuus épaammaa Kyiu-
jary

- f*(x) =(x—(b—a)m), x€la-+-m(b—a), b+m(b—a)]
(m=0, +1, =2, ..)) (21.4)

¢pyuxuyany Tysamus. Papanku, suuu f*(x) ¢yekuns (— oo, -+ o) opa-
Jukaa Gepuiran Ba Aaspui#i (ynkuus Gynagu. YHuHr Zaspu T,=0b —a ra
teur. DBy Gaxapwiran mapaéunm @yukyusanu 0Oaépuil 0aom Smmupuil
Aelinnany.

Arappa Gepusran f(x) ¢yvxkums (a, b] na ysaykcus Gyukuus 6ysca sa

fla+0)=1im" f(x)=f(b)
x—a-0

6ynca, y xoana japoM artapuaran f*(x) dyskuus (— oo, - 00) ga ysayx-
cu3 Gynaju.

Macanan, f(x)=27% x(1—x) GYHKUMSHH JaBpHH JABOM STTHPHLIAH
xocua Gyaran ¢ynkuusaaunr rpagurd 30- unsMaga TaCBHpJAHTaH.

Arapna 6epusran f(x) dynxkuus (@, b] na yanykcus pyskuus 6yica sa

fl@a+0)=1lim f(x) = [(b)
x—-a+0

6ynca, paBanku f*(x) dymkuust x=a-+m@b—a)(m==!1, +2,...)
HyKrasnapja ysuauwira sra Gynagu.

Macanan, (— 1, 2] opamkga Gepuaran f(x) = x* dyukuusuu gappuil na-
BOM STTHPHIUJAN XOCHN OyJaran ¢yHKuuaHuHr rpaduru 31- Yusvana Tacsup-
JIaHTaH.

>y

30- un3ma
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3 -2 - g1 2 K] 5 X

31- yusma
f(x) dyukuust {a, b) sipuM uirreppaaza Gepuaran Gyaca, yuu AaBpuid
J4B0OM STTUPHII XaM IOKOPHjArH CHHrapH OaKapHiamiu:
F)=fx—O0—am), x€la+m@—a), b+mb—a)
m=0, =1, +2,...).

Arappa f(x) ¢ynkuust (a2, b) na Gepuaran 6yaca, ysu (— oo, }{o0) /
Jla+mp—a)y; m=0, £1, £2, ...} =X* tyniamra Jaspuii 1aBOM
3TTHPULI MYMKHH:

() =Ffx - (b—a)ym), x€la+m®d—a), b+m(b—a)
(m=0, =1, £2,...).

Usox. f(x) dyuxkuus [a, b) na Gepuaran 6yaca, yau (— oo, - 00)
ra, yMyMaH aiTranja, MKKHM XHJ JABDHH JAPOM STTHDHIU MYMKHIL

ff)=fx—b—aym), x€l@a+mb—a), b-+m@b—a)
(m=0, =1, =2, ...),

fFE)=fx—0—am), x€la-tm@®d—a), b-+mb—a)
(m=0, =1, £2,...).

o1.1-nemma. f(x) gynkyua (a, b} oparuxba Gepurean ea Yy wy
oparuxda uxmezpassanyeuu byscun. ¥ xorda f(x) Hu (— oo, -+ o0) ea
Oasputi dasom smmupuwdan xocua Ofrean [*(x) pyukyus uxmuépui
(o, o~ (b—a)) 0a unmezparranysin 6yradu 6a

a+(b—c) b
o @de= { f(x)dx ()
a a
Gopmyaa gpurau Gijradu.

Uc6or. Ulaprra k¥pa f(x) dynkuus (a, ] na uurerpataanysurt. [*(x)
bYHKUMAHUHT Ty3HARIDMTa Guiload (kapascus, (21.4)) yuunr (&, « 4 (b — a)]
(W a€R) ma unTerpaAIaHyBud OFSTHUIHIIH TOMAMH3,

AHHK HHTErpajHHHT Xoccacura Kypa

a-(b—a) a b a4 (b—a)
{ F@de= [ e+ Fde+ | F(dx (21.5)
@ a b

[0/
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6ynapn. Pasuiankn, ¥ x€(a, b} yuyn f*(x) = [(x). Hemak,
b b
(Fde= | f(x)dx.

SHau
o+ (b—a)

[ fr(x)dx
b

uHrerpanga x =y -+ (b —a) aaMawTHpHLHY OaxkapaMus:

T @i = [ rero—ad=Trodw=—Foa.

b
Hartuxana (21.5) Teuraux ywby
at (b==a) b
[ Fdx={ f(x)dx
[+ 7 a
Kypunura xejaau. By sca 21.1-nemmanu uc6oraaiiu. By Jsemmanaru
(*) (opMysa cojna reoMETpHK MabHOTa 3ra: 32-umMaMajard IUTPHXJANTAH
103a51ap Oup-OMpHra TeHr.
3. TapMounuxkanap., Yuby
J(x)=A-sin(ax--B) (21.6)
dbyukunsng xapaiiuk, 6ysza A, a, B— ¥3rapmac cowmsap. By aaspuif

GbysRuusA 6ysn6, ynuur faspu T = 2% ra TCHTAHD. XaKHKATaH XaM,
¢4

[0

f(x+ -il) = A-sin [a(x+ 2i)+ﬁ]=A-sin[(ax—{~ B) -+ 2] =
=A-sin(ax + p) = f ().

By j(x) = A-sin(ax + B) dynxuus eapmcruxa ne aranagu.
Fapmonnkanap mareMaTHKa Ba YHMHT TarGMKJapuia, (pusHKa Ba TEXIM-
Kaja Kyn yupahau. Macanan, maccacu m ra teur Oysaran M HYKTaHUHT
TYFpH unusmnK 6Yfivaé OM (OM =s) macoara nponopusonan Gyaran F =
= -— kS Ky4 TaBCHPH OCTHJArH Xapakatu (TeGpauMa Xapaxard)s==Ss({) uu

32- yn3ma
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Ls L es=0, [y=1/E
5 TS 0,(7 ‘/m)

audpepennpal TeHryiaMalnM equiura Kesmaad. DBy TEHrJaMaHuMHT  eyuMHu
rapmMonuKajas ubopat Gy.aaH.

Lepuarax
f(x) =A-sin(ax+B)
TapMOUMKAHUHT rpadury, y = sinx (yHkuus rpaduruiy Ox Ba Oy YKaap
6yfinya cukui (uysuin) xamja Ox Yku OVilHua CypHUI HAaTHXacHia XOCHJI
Gynapu. Macanail,

J(x)=2-sin(2x + 1)

T2PMOHMKAHHHT TpaHIHiy sicatl NpoUeCCH Ba YHHHT rpagury 33-un3Mala
TACBHPJIAHTAH.
TpuronoMerpusian Mabaym Gyaranr ¢opMyaanaH (poiaasanub, rapMo-
HuKaud xyhujaruya ésunl MyMKHH:
f(x) =A-sin(@x - B) = A-(cosa x-sin f ~ sin a x-cosf).
Arap
A-sinp=a, A-cosf=1>5
Jie6 Genrumacax, yHja rapMoHyKa ymoey
f(x)=acosax+bsinax 21.7)
KYPHHHIIT2 KeJaju.
Jemax, xap kangait (21.6) rapmonnka (21.7) xypummga noganasay.
Axcunya, xap xangail (21.7) xypunumgarn (QyHKUHS TapMOHMKaHH

npozanaiian. Wynn ucboraaimus. f(x) =acosax + bsinax 6yaub, a Ba
b nap ysrapmac OyacuH. Yuu Ky#uaaruya €zub ognamMua:

f(x)=acosax -+ bsinax =V a* + b* [Va:;!-b—i cosax -+

b
~+ W——_'{_—? sinax J
Arap

o S a .
V o+ 6% = A4, VT =sinp

b
sz = COSﬁ

Jennsica, y xoJja
f(x) = A-[sinPcosax + cosf sina x] = Asin (a x + B)

GYULINEKE TOTIAMH3.

bu3 10Kopuja rapMOHuKajsap conia aaspuit dynkuusaap 6ymamb, yJap-
HUHr rpadMkJapy y ==sinx (GyuKuust rpadury Xapakrepura sra OYJMLIMIH
KYDAMK.

AmMmo Gup HeuTa (TypaH) TapMOHMKajgap HUFUHIAMCHHM OJCaK, Y XaM
JaBpuil (pyHKuMs OyJcaja, avMMo anya MypakkaG (yukuus Gynaau, rpadu-
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ri sca y = sinx pyHKUHA rpadury g
Xapakrepusai GHp MyHYa apk Ku-
napy. Macanan, y4dra TypJau rap-
MOHMKanap:

4 4 |
—;sinx, — 35 Sin 3x, y m

4
5 Si0 5x

HuFuHAnCHAA nbopar ywby

4 . 1 .
¢x)= —;—(smx»l—gsm&c—,‘—
1
+-:sil15x)
9]

GyHKUHA rpaduruHn Kapaiauwrau 6yncak, y 34- uusmaza tacsupanran 6y-
Jm0, Yy =sinx Qynkuus rpapua xapaktepura YxumaMaiaM,

4, Byaakaw-ysaykcusank Ba 6Vaakau-guddepenunan-
JanyBuuJukK. f(x) ¢ynkuus [a,b] opasuknaa Oepuaran GyacuH. Mab-
AyMKH, 6y Gynkous % x€(a,b) nysraga ysaykcus Oyaca, Xamia a HyK-
Tajga yurjau, b HyKTaja vanjan yaayxcua Gvaca, Y xodna f(x) dyHkums
[@, b] cermenTia Y3ayKCH3 JeliHaap 3.H.

duau f(x) byuxuuauunr [a, b] aa GyJaKJIH- YSIYKCHSIHTH TYLIyHyacH
6HaaH TaHHILIAMHAS,

Arap [a,b] opaankuu 1WyHjafl

[aovallr [aly a‘.!], LR 3 [aﬁ-li an] (ao =4a, an = b)
Gynakiapra axpartulll MYMKUH GYJcaky,

([a»b]= [am al],‘U [alra2] U LIRS U [an—l’ an])

xap 6np (@, )(k=0,1,2, ..., n—1) na [(x) dynkous yanykcus
6yaca, xamaa x = a, nyKraiapga uekam ynr [(a,~-0) (k=0,1,2,
n—1) Ba van f(a,—0) (¢=1,2, ..., n) aumuraapra sra 6yaca, y xon-
na f(x) dynkuust [a, b] 1a Ofrakau- ysaykcus 1e6 arasany,

Dolukaya adtranga, arap f{v) ¢oyuxuus [a,b] OpaTHKHHHT YeKay CoH-
Jard nykrasapujan OGomka Gapua HYKTAJapnla yauykcus oOydaca Ba 1y
YCKJH COUJATH HYKTAJapiard yausMLH sca Gupuiyd TVp vauaum 6¥aca,
¢yukuua [a,b] 3a Syaaxau- ysayxeus 1e6 arasaau. f(x) dyskums [a,b)
la Gepusrad Ba y3iayRchs OV.cun. Pasmanku, 6y ymxuus [a,b} aa 6Y-
JIaRJH- Y3AyKCH3 0¥a1u,

34- unzva

Mazoa, Yuoéy
f x% arap 0 < x<2 | GVaca,
0, wurap v==| 5.1,

fx)=
[—-x arap L < x < 2 Gyaca

oynxuuann xapaitmuk, FArap [0, 2] opamgm (U 1] =a (1,2 2] Aaaraapra axpalcas
(10, 21 =10, 1] U [1,2]), y xoama [0,1) Ba (1,2} d¥;aknapia Gepiiray DYHKUAS Y3-
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9]; JyKcH3, x==1 HyKTada 3ca UekATH Yur Ba uyan

, f(140)= lir_rll_{{(X)=—l. f(1—0)=lim f (x)=1
x~1 X-ol—0

JIMMHTAApra sra Oyaumid Tomwrany. Jemak, Gepran-

rau dynxuus [0, 2] opamixia 6YaaKkAU-y3AYRCHIHD
o e (35- uusma).

Arap f(x) dyuruus (—oo, 4-00) na
Gepusirad OY/M0, YHHHT WHCTANraH d9eKJH
[on, B] wueMupa ([e, ] < (— oo, -4 00)) Gy- .
JIaKJH- Y3NYKeH3 6Vnca, y Xonma f(x) pyHk-
uust (—oo, 4-00) na Oyrakau- y3ayxcus
neb atanany.
Airraitnuk, f(x) oyHruuas (a,b] na Ge-
35- ausmMa puiran Ba OyJarMM-y3AykcH3 GyacuH. Dy
$yukuany (— oo, 4 o0) ra paspuit gaBoM
STTHpUIIAAH XocHA Oyaran f* (x) ¢ynkuusa (— oo, 4 o) pa Gynaknu-ys-
JIYKCH3 GyNaju.

Macanay, f(x) = x (x € (— =, x]) 6ycun. By pynkuusuu (— oo, --0o)ra
JaBpyil aBOM STTHPHUIAH XOCHJ 6yJirad QyHKUHAHHHT rpacdury 36- yuama-
Jia TacBHDJAHTaH.

Suny 6y nakau-gahdepenivanIauyBuMINK TYIIyiMach GuJial TaHHILIAMUS.

f(x) dyukuus [a,b] za Gepuaran Oyacud. Mavaymku, Oy ¢yuxuus
w x€(a, b) uykraga audpepennnanianysgn Gyvica, XaMaa YHHIC @ HYKTa-
Za VHU XOCHJIacH

' (a -+ 0) = lim L(_")_:_f&)_,

x—»a-+{ xX—a

b HyKTaga yam XOCHJacH
b —0) = li [ —1®)
! ( ) x—»ll?lc x—b

MaBXKyA Ba ek Oynca, y xonfa f(x) dymkums [a,b] cermentaa xug-
depennuannanysud Jednsap SIH.

¥4

A
A

36- quama
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(21. 11) Ba (21, 12) sapuu [— =, =] ja wuiTErpaiaiMus:
n n

yf(x)dx= \[ + z (a,cosnx+b, smnx)de—

n EL9
= 5 izg‘dx—{— z ( 5cosnxdx+b s'mnxdx) =Tn-d,
n=\ 5
J‘t' n
J f(x)cosfexdx=j‘[ cos kx - Z (a,cosnx-coskx -+
—_ —x n={
k14

+ b,sinnx -cos kx)]dx =‘02Lj cos kxdx -

~3T
P b n
>’1
+ & cosnxcoskx dx 4 b, \ sinnx-coskxdx|,
n=1 — —

7 n .
yf(x)sin kxdx = ‘ [ %sin kx - Z (a,cosnx-sin kx +
pty ..:n n=l

n

-+ b, sin nx-sin kx) ] dx = % sinkxdx +
—

T
-+ 2 (aﬂycosnx-sinkxdx—}- b, S

n=1 " x —n

Arap n+4k na

sinnx-sinkx dx).

14

k4
: 1
s sinnxsinkxdx = E‘f[cos (n —k)x—cos (n + k)xldx =
—x

-1

sin{(n —#&) x sin(n-l—k)xr __1__~0
=[ n—k a4k J|em 2
Ba
j sinnxde = \ (1 —cos2nx)dx = =,
—Tt _..:;
IIYHUITIEK,

jcosnx coskxdx =0 (n + k), j"cosznxdx— T,
-7t

['cosnx-sin kxdx=0(nk=0,1,23,...)
-1
www.ziyouz.com kutubxonasi

399



i'.‘ !

—

6Vaunag 9BTHOOPra 0JCaK, YHAA
F1 4

[Fx)dx = m-a,

-

I
[f(x)cos kxdx =1m-a, (k=1,2,3, ...),
-3t

k13
[ f()sinkxdx =zm-b, (=123, ...)
-—3T

SKaHHHH TONAMH3. By TEHrJIUKJap/JaH 3ca
1

a, =% S f(x)dx,

-7

1S
1
a, = gjf(x)cos kx dx, (21.9)
—n
X

j' fsinkxdx (k=1,2,3, ...)

—a

L
bk = x
Keaub YuKajd.

Hemak, f(x) ¢ynrumsi TpuroHoMeTpuk Karopra Ginaran Gyiaca pa Oy
KATOp Yyl IOKOpH3a aitu.aran wapriap Gaxkapuaran 6ysca, y xonga 6y
TPHTOHOMETPHK KATOPIMHT Ko3(xpuumentaapu f(x) dynkuus opkamu (21.9)
(popmyaanap Ouaan upojatanaiy, seHu [(x) manr @ypbe Ko(ppunmeHT-
Japu GVnaju. BunoGapun, watopuunr Vau f(x) nunr ®ypbe katopu 6y.amu.

2. Xydr Ba Tox ¢pynxkunaaapuuur ®ypbe KatopaapH.
Xydr pa ToK (yuxupsaapuunr Pyphe karopiapu GHpMynua copua Kypu-
mulira sra Oygau. Dus Ky#nia yJaapHu KeaTHpaMus.

f(x) dyaxuns [— =, 5] ma Oepuaran xydr ¢yHkups G6¥acun, Y my
[—m, n] opasmgia wnTerpasianyBun  Gyacun. Pabmanku, 6y xoma
f(x)cosnx xypr ¢ynkuns, [(x)sinnx(n=1,2. ...) 3ca ToK (pyHKOUA
Oyaais Ba yaap [— =z, @] ja MHTErpaajaHysud Gyaaiu.

(21.9) dopmysanapian ¢oitgananud, f(x) ¢ynkuusinuar Pypbe Koap-
(OULLEHTIAPHIIM TOTIAMHS:

k13
1 SRR
a, =?5'f(x)cosnx =‘TU f(x)cosnxdx +}
—_t ’ -3t
41 1

+ j‘i(x)cosnxdx] =2 j./’(x)cosnxdx (n=0,1,2,..)),

Q B 0
- 1 3 5
b, = 7;5 [(¥)sinnxdx = -;[ S F(x)sinnxdx —}—5 [(x)sin nxdx]=
- -t Q

1

1 (. t .
= ;[ — \ f(x)sinnxdx SI(x)smnxdx] =0(n=123...).
| o
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Hemak, xydr f(x) dyurumnsuunr Pypbe xoaphduupentiapu
n

2 (]
a, =;5 f(x)cosnxdx (n=0,1,2,...),
o

b,=0 (n=12,3,...) (21.13)
6§16, Pypoe Katopu 3ca
f)~T(; X)=aé—°+2 @, cosny
n=\

6y.1a00.

SBuan f(x) ¢yukumsa [— =z, a] za Gepraran ToxK (ynruust OYJACHH Ba
y wy [—mx, 1] opadukaa murerpasianysun Gyicui. By xoama f(x)cosnx
Tok Qyuruus, f(x)sinnx(n=1,2,3, ...) sca xypr ¢yukuus 6ynand.
(21.9) dopuynanapiay Qoiinanauut, f(x) dyuruusnpar Pypbe  Ko3DPH-
LMEHT/IAPHHA TOMAMU3:

19 [} n
a,= _11_5 f(x)cosnxdx =—:T U f(x)cosnxdx —I—f f(x) cosnxdx] =
—3T -7 0
= -::_ [ —jff(x) cosnxdx - jsf(x) cosnxdx] =0(rn=0,1,2,...),
o 0
] . Cf T
b, = —}I-;Snf (%) sinnxdx= % Li f(x)sinnxdx +6S f(x)sin nxdx] =

n
2 Xl
= ;S f(x)sinnxdx (n=1,2,3,...).
[}
Hemak, toK f(x) dynxumsinnur @ypee xKosdduunentapu
¢, =0 (=012 ...)
2 19
by =" |/f()sinnxds (1 =123, .. ) ©@1. 14)
o
6ynu6, Pypbe Katopu 3ca

F()~T ;%) =3 b,sinnx
n=\

6ynanu.

Mucormmap. 1. f(x)=x2(—n < x<< ) Pyukuuanusr Oypue KATOPH CIHJICHH.
(21.13) Q)opmyna,—;apgan doitgananu Gepuaran ¢Gyukuusauanr DPypse xosphuusent-
x

? 2
AAPHHH TONaMM3: ay = — S x2dx = —n?
T, 3

26—2149 401
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n n
’ 2 2 sinnx |® 4 .
ap=—\ x2cosnxdx=—x2—— | —— | xsinnxdx=
T, T n 0 nx,
] (]

k19
_ _4__ ( x cosnx \® d 1”4 12
= - —x- " )o-rj'cosnx x]—(~ ) nz(n— v 2 )

Hemax, f(x) = x? ¢yukousnunr Qypre KaTopH ymoby

cos 2x  cos 3x
ot )

a2 e 4 2
X2~ %—i— ,,2:1(— l)”-};cos nx=—3— ~—4(cos;-——
KYpuimuyaa Gysanm.
2. Y w6y )
fR)=x (—aLxgn)
TOK GYNKUMSAHHAT PypLe KaTOpH €SuJcHH.
(21. 14) cdopmysanapian goiinanannt Gepuaran pyukuusnuur Pypoe KosdpuipenTaap-
by 14

x 9
-+ ‘ cos nx dx =
0 n

2 2
4 ronamu3: b, = — | xsinnxdx=— —— xcosnx
n, nn

2 2
=——cosnn = (— ])’H-LT (n=1,2,3, ...) Hemaxk, f(x)=x (ynkausaunr
Oypbe KatopH KyAHAArHua Gyaju:

oo
2
x~2(—-— vt -Tsinnx=2(sinx—

n=1

sin 2x sin 3x
3

— )

3. [—L!] opannuxaa 6epnaran pynkunusuuur Pypoe kKa-
Topu. bus tokopuia [— m, n] opasukia Gepnaran ¢GyHKUMS! YYYH YHMHUT
dypbe KaTOpH TYWYHYaCHHU KHPUTAMK. DBynpa#h TywyHuann uxruépuit
[—14 1] (> 0) opasukia GepuiaraH (GpyHKUHsI Y4yH XaM KHPHTHLI MYMKHH.

F(x) dyngums [—1, 1] ((>0) za Gepuaran Ba L1y OpaJmkja HHTerpad-

NanyByu OVJACHH.

Pasinanku, ymoy
41
t="7% (21.15)

anmawrupua [— /7, [] opasukuyu [— &, mt] opannkxa yTkasamy. Arap
!
[@=1(51) =00

Aeiinica, @(f) dynkuusid [— i, ] Ja Oepuiaran Ba uly OpajMKia HHTer-
pasnsanyBuu GYMUIMHA KYPHL! KHilHH 3Mac. By ¢ (f) ¢ynxkuusunnr ®ypoe
KaTopH Kyhujaruya Gyaamu:

a o

e)~T(p;t) = —23 - E (a, cosnt -|- b, sin nt),

6ynna =

J
L 1
a, =" j @(H)cosntdt (n=0,1,2,..)), b,,=';j ¢ (!) sinnt dt
-3

—%
402
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n=123 ...
IOxopuaary (21.15) Tenrsmknn 3pTHOOPTa OJCaK, YHAa

[e¢]
n a T b9
(p(—,x),v—;— +;:‘l{a,,cosn7x+b,,sinn—l‘x)

Oysmb, YRUHT Ko3(xpHLMEHTapy 3ca
1

1 ¢ n 7
a,,=’l‘j<p-\7x)cosn7xdx n=0,12 ..,

!

1 7
bn=l—'f(p(’% x) sinnxdy (n=1,2,3, .. )
-1

6y nanu.
Harnxapna

Fx) ~ Z(a Cos b, sin l") @1. 16)
. n=|]
ra sra Gysaavus, 6yuia
{

_l_ ? nax
an =" F(cos™]

-l

ds (n=0,1,2, ..,

(21.17)

1 (]
bn=—l“j f(x)sin n-”:x dx (n=1,2,3,...).

-1
(21.16) uuur yHr TOMOHHZATH TPHFOHOMETPHK KaTOPHH [—1 1] na Gepua-
rai f(x) uanr Pypove Katopu Aeiungamy, (21.17) ®@yppe kosduuuentapi

Jelunaiu.

Miucoa. Yyl )
fr)=e" (—1x<1)
dyngupsgpuyr Pypoe KaropH CSUJICHH.

(21.17) ¢opuyaaaapaan Qoiigananu6 Gepuaran $ynkmusumnr Oypse KOXpHUHMCHT-
Jiapunn tonamu3 (Oynaa | = 1):

1
= fefdi=e—c7,
-1
1

nrsinnnxtcosnmx x‘-i-l
e

a, =\ e*cosn xxdx=
n 5' 1 4~ n2 n2

—1

]_1.—2; (ecosn x— e cos n o) = (— 1)”
n

1
b,,=5ex sinnmxdx =

-1

sinnmx—nmncosnmxy +1
e
1 4 n2n2
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1 nacosnw

(ernmcosntt+e lnmeosnm) = (e —e) =

Tlgma | 4 n2m2
na(— 1) e—e—1
=t (=1 _ p) = (— [T —
T (e e)=(—1) Ty nn (n=1,2,3,...).

Hemax, f(x)= e* dyusuusmnunr (— 1 << x < 1) Pypse garopn ymby

L0
e — g—1 Y (_ l)ll (_ l)ﬂ+l

£ o ——— L (¢ — ™1 -7 e

e 2 ( )n=21[1 pryeC LS L smnnx]

Kypuimuiga Gynans.

Hsox. (21.10) dopmysaa Guaan anugianran

T(f;x)= %" - Z (a,cosnx + b, sinnx)

n=1\

TPUTOHOMETPHK KATOPHHIT (— 00, +- 00) jAa Gepuarad 2x XaBpJid HYHKUHMS
HKAMVIHTHHA KYpUILI KHIHH 3Mac:

T(ix+20)=T(f;x).
Arap [—m, n] na Gepuaran f(x) Gynkuusamm (— oo, + oo) ra JAaspuii Ja«
BOM STTHpCaK (kKapaur ywly GoOuunr J- §).
FO)=Ff(x—2nm), x€(—na-+2am,n+2am)(m=0+1,+2...),
Y X0JAa, paBillaHKH, (— oo, 4- o0) Ja

() ~T(*x)= -azi + z (aq 08 nx b , sin nx)
n=1

6ynanu.
3<§. Jlemmanap. JuprXine uurerpanu

Gyukuusaapiy Pypbe Karopura CHHII LIAPTIADHIM AHHKJALL, HOKOPH-
Ja aitH6 Yrranumusiek, Pypbe KaTopaapy HasapUACHHHHT MYXHM Maca-
Janapuiiah OGMpH. YHH XaJl STYBYH TEOPeMaild KeJTHPHLUAAN aBBaj Gabau
6up QaxTJapHH YpraHamua.

1. Jlemmaaap. Kyiuua kearupunaguran Jemvaiap Pypee kartop-
JlapH Has3apHACHIA MyXUM poab Yinadmd.

21.2-nemMmMma. [a, b] oparuxOa OGepusear 6a ummezparraniysiy
uxmuéputi @(x) QyHKyUL Yuys

b
lim J ¢(¢)sinpxdx =0, (21.18)
PD=ree a
b
Iimf(p(x)cospxdx=0 (21.19)
poooy
6ijradu.
Hcb6or. [a, b] opaaukuuHT GHpOp
P={xy % %po oo o5 X} (@a=2,<2x, <5, < .. .<x,=0)
404
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6S"J1HHHIL‘HHH onainuk. Vunrterpanuunr xoccacura Kypa
n—1 x

[ ¢(x)sin pxdx = kz_(\)): + ¢ (x)sinpxdx (21.20)
6ynamu. @(x) gyunxums [a, b] pa uerapasauran. Hemax,
inf{p(x); x€[x, xh_H]} (k=012 ...0—1)
MaBxXya. Yuu m, Oniad Gc/runafivus:
my, = inf{@(x); x€lx, x,,,1} (k=0,1,2 ...,n—1).
Sumu (21, 20) HHTErPaJHA

—1X+
x)sin pxdx = o (x)sin pxdx =
M() g kg&-"]k eing (21.21)
n—1 xp n—1 .
= 2” (o () —m,) sinprdx + kaj Hinprde=S, + S,
k=0 xp k=0 Xp

kypunnmwaa €au6, cyurpa xap Gup
A=l xpi

=2

k=0 xp

(p (x) —m,)sin pxdx,

n— Xpt1
o .
= ¥m,{ sinpxdx
= xXp

KYIMyByuuH GaxonafiMus,
Arap o, @(x) dyHkumsnanr [x, %] (k= =0,1,...n—1) pgaru

Tepannim Gyaca, S, yuyH ywoy

n-—l Xk n—1
ISII f a)kdx= Solx, Ax,=x4,,—x%,) (21.22)
£=0

k=0 ip

TEHICH3/IHKKA 3ra Gysaamus. Ilaprra Kypa o(x) dyukuua [a, bl ga HH-
TerpaiianyBud. YHza 1- kucM, 9- 600, 5- § Aa ke THPUATaH TeopeMara aco-
cal, V&> 0 oapsranga xam, wynga# 8 >0 rTonunaguky, (a, 6] opaJjHk-
BRur auameTpH A, << O Gyaran xap Kaupah P OyauuuUm yuyH

n—1

Emk~Axk<—§— (21.23)
k=0
6ynamu. (21.22) Ba (21.23) MyHocafat1apAaH
1S,1< (21.24)
6Yyauiun Reaub YUKAJH.
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n—1 xk+1 N
Oum S, = z,mkj sin pxdx AwrunanHE GaxosiakMus. PaBlanxy,
k=0 xp

Xpd-
” sinpx dx, =
xp

n—1

2 o
Hemax, |S,|< 72' m,| 6Y1agu. p HM cTapaM KarTa Kuamb OJMLI
k=0

€0S pX;, — COS PXpy| < 2
< —.
p p

xucobura
n—1
. 2 '\ -
72‘|m,¢|<75 (21.25)
k=0

6yaamn. Harmxaga (21.21), (21.24) sa (21.25) MyHocaGaT.iapjan erapJid
b

karta p sap yuyn | [ ¢(x)sinpxds|<e 6ymum xeau6 unkaiu. Hemax,
a

b
lim { @ (x)sinpxdx = 0.
Py
(21.19) MyrocabaThHuHr YpEHAM CYadiuM XyAAu Wynra yxwar KypcaTH-
Japua. Jlemma ucGot 6y,
Xycycan, @(x) ¢yHruus (@, b] opasukga 6yjaakau-y3iykcus 6y.ca,
YHHIT Y4YyH JIEMMAaHHHT TaCAWFH Ypuiiu OV.aju.
21.1-acaaTma, Jlemvajaaru

I(p) =?(p(x) sinpxdx, I,(p)= _Ifcp(x) cos pxdx

HHTerpajiiap, paBlUAHKH, mapaMeTpra (p— napaMerp) OOFJMK HMITerpasiap-
Jaup. Maskyp kypcuunr 17- 606, 5-§ muaa 6u3 Oyniail uHTerpaJjlapHUAr
JIMMHUTHHH HHTerpas Oe/ITHCH OCTHIA JuUMUTra YTHO Xucofiall Xakumaru
TeopeMaja McOOT KuaraH yiuk. By Teopema apTjapu I0KOpHJATH MHTEr-
pajaap yuyH Gaxapu.aMaiiay (p—- oo ja HATErpasd octaiaru GpyHKUHSIHUHT
JHMHTH MaBXyJ sMac) Ba, JeMak, yujaaH ¢oiaanana osavafimus. Lllynunr
yuyHd XaMm JeMMa IoKopHZa adaoxuja ucborsanad. VIKKHHUM TOMOHAAH,
JeMMa napaveTpra OOFJIMK HHTETDAJLIAPHHUT JHMHTHHH OEBOCHTA, MHTer -
pasn Gelrucu OCTHja JIMMHTra YTMackaH XaM, XHco0Jall MyMKHH SKaHIH-
I'Hra MuCOJ 6YJiaju.

IOKopuaary JeMMa yerapasanMaraH (QyUKUMSUIHHT XOCMac HIITerpaJy
VUYH XaM YMYMJAAIUTHPHIUIOH MYMKHH,

¢ (x) dyukumus [a, b) sipuv uHrepBaafa Gepuirad, b HykTa Wy (yHK -
LMSIHUIET Maxcyc HyKTacH Gy.cum.

21.3-neMMa. [a, b) da abcoaom unmezparsaryeau uxmuépui ¢ (x)
pynKyus Yy

b
lim{ ¢ (x) sin px dx =0,

Py
b
lim{ @ (x)cos pxdx =0 (21.26)
Py
6ijradu. ‘
406
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Hc6or. Uxruépuit n (0 < n < b—a) oaub,
b
(@ (x)sinpxdx
a
HHTerpaiHy Kyhuiaruya &ésu0

b o= b .
[o()sinprdx=( e(x)sinpxdx+ [ ¢ (x)sinpxdx, (21.27)
a a b—n

6y TEHTJIMKHMHI YUT TOMOHMZATH Xap Oup KYLWMAYBURHH GaxonaiiMua.

Kapanaérran @(x) dysxuns [a, b—m) ja HurerpaiianyBuu GyJranam-
i caGabau 10Kopuaa keatupuarad 21.2-iemmara kypa

b~n
lim{ @(x)sinpxdy=0
.~ p—)&a
6ynapu. Hevmak, % € >0 oapHranga xaM, WyHiad p, >0 TONWJAJHKH,
Gapua p>>p, yuyH

b—q

[ esinprar | <+ (21.28)

6ynany.

Illaprra xypa ¢(x) ¢yukuus [a@, b) ja aCcoMoT HNTErpasJIaHyBuH.
Tabpudra Ounioa, %/ ¢ >0 oamuranjia xam, mwyngaid 6 >0 TonuJaauky,
‘ b

0< <8 6Yaraiga Sn lo(x)de< —;- 6yaanu. JleMak,

b~n

|-\b'<p(x)sinpxdx|< \b ,(p(x)ldx<_g_- (21.29)
b—n b—1

IOkopuzarn (21.27), (21.28) Ba (21.29) MymccaGar.iapiad cTapid KarTa

/]
p nap yuyn|[@(x)sinpxdx|<e OYymum keiwG unmkamu. [evak,
a

b
lim { o (x)sinpxdx=0. (21.26) MynocabaTHulr YpuHAd OYyaHMIIH XYyAIH

p—»ooh
wysra yxmam x¥pcatuaanm. Jlemma uc6or Gy.u.
HcGor sTharall JeMMantapAail MyXuM I[ATHxKA KeJdu0 UHKaId.
2l.4-natuma. [ —a;, 71) OpIUKIA GYJarJIH-Y3IYKCH3 €KH illy OpaJHK-
Ja abBcomor uHTerpasiianyBud f(x) ¢oyHkuusHuur Oypbe koxbdunuent.a-
pu n—-o0o Ja HOJNra HHTHAAMH:
X

. .1
lima, = lim — S f(x)cosnxdx =0,
n—>co n—oo N

—n

I
limb, = lim — J f(x)sinnxdx =0.

n-»o0o n-+oc0 L
—3

. . 407
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2. Hupuxae HHTerpau. Qypse KATOPHHHHI SKHHIAILYBIHIHIH- !
HH Ypranuw, 6y Katop KHCMUH HUFHHIMIADH KETMA-KETJMTCHHUHT JIMMHTH-
HM auuKgam gemakaup. Iy makcanga xatop KuCMUH HHFMHIMCHHM KyJaal
KYpHHHLIZa €3H6 oJaMus.

f(x) dynrmmsa [—m, 7) opanukaa GepusiraH Ba aGCOMOT HHTErpasifia-
HyBua (Xoc €KM XocMac Mabiopa) OyacuH. By dyHkuusHuar Pypbe
KO05dduHeHTIapHHH TONHO,

i
ay=— jf(t)cosktdt k=0,1,2,..)),
-—J0

I
bk=-:T j‘f(t)sinktdt (k=12 ...,

cyurpa tonmiran KosddunueHTaap Gyinga f(x) dyHkuusuuur Pypoe Ka-
TOPHHH TY3aMH3:

fO)~T(f; %)= % + N (a,coskx +b,sinkx).
k=1
duau 6y KaTOPHUHT YOy

n
F_ (f; %) =_”_;. + 2 (a, cos kx + b, sin kx)
k=1

KHCMHII AUFHHIMCHHE OjaMu3. Dy #wrunmugaru a,(k=0, 1, 2, ...) Ba
b,(k=1, 2, ) JIAPHUHT 5’/pm4ra yJIaplmnr ubofanapuHy Kyiicak, y xoazxa

F.(f; ) =— 5' f@dt - 2 Jf(t) l cos kt-cos kx + sin ktssin kx]dt.
=1 = Yx

Mamymm,
cos kt-cos kx -+ sin kt -sinkx = cos k(t — x).
JHeMak,

Fyf; x)=—:T s’?f(t)[—;— +2"“cosk(t—x) ]dt.
— k=1

Huterpan ocruparn udona yuyyH KyHupard Mynocabar ypHHIIH:
n sin (2 4 1) =%
\ f—— -
+Z cosk(t—x)= P

k=1 2 si
sin 2

0|

XaKuKaTtan xam,
n n
2sin [ L ' osku]= in—< 2 sin— cos ku = sin -
2 2 + %C st 2 +k§l 2 n 2 +

+é[ sin( &+ - Ju—sin( k=L Ju]=sin (n 4+ )u

(U =t—x).
408

www.ziyouz.com kutubxonasi



By Tenrmix épmamuga F,(f; x) hwrmian xydunjaruya ngonananaiu:
3 I—x
1 7 sin (2n 4 1) >
F ;x=—5t 2t 1.30
(5 %) o @) T (21.30)
-3t 2

(21.30) TeHrauKHMHT YIT TOMOHMAarM uurterpald f(x) ¢yukuusnanr
Hdupuxre unmeepasu ned araiagy.

Wynzait kuau6, f(x) Gyskuna Pypbe KATOPHHHHT KHCMHH HAHFHHAHCH
F_(f; x) napamerpra [6oramx (21.30) kypunnwgaru nmrerpan (duphxse
HHTerpaJy) Jan HOGopaT 3KaH.

f*(x) dyskuma f(x) ysxumsnanr (— oo, - o0) ra AaBpHil JaBOMM
6Y.acun. BuioGapun, f*(x) dynkums (— oo, -- 00) Ja GepH.JraH, 2m ZaBp-
Ay, [—m, s) Za abcomoT HHTerpasianyBun ynruuazup. Kyaaiauk
yuyH 6u3 Ky#uia f(r) ¢yskuussunr Ysund (— oo, -- 00) 1a Oepuaras,
2n naspaH, [-— 7, ;) Ja abcomior iHTerpadganysus QynKuus 1e6  Xu-
cobaaiiMus Ba [*(x) ypuura f(x) nu €3n6 KeTaBepamus.

o sin @14 1) —';25
O F,(f; x)= o ‘ @ Ty di  wnnTerpanpa
—x sin 2

{ = x + u aavawTupuin Kuiavnz. Materpaa ocruaars ¢yHkuus 2w gasp-
i yskuus Oyaranaura cababny, 6y aIMAalUTHPHLI HATMKACHZA HHTETrpaj-
Jall yerapacH yarapMacian Kosami (ywoOy GoGuunr 1-§ vra Kapascum),
Haruxana

1 n sin(2n—|—])—;-
Fof 0= [ Heb ) ————au
— Siﬂ'_2_

6ysagu. By unterpasnnn ymoéy

[ sin (2n + 1)—’2‘-
F,(; x)=2—.t 5 fx-w - du -+
Y Qe sim —
2
n sin @n 4 1) —’2‘—
- Yf(x—{—u) du
[ sin-;-

HKKH KHCMra axpartu6, Vir Tomonjarn OHPHIIYM MHTErpajija # Yyarapys-
YHHY — 4 Ta aaMallTHpaMH3. ¥ XoJja

n i ( -I-“l“
' sin'n u
Fuli 9= ([ fletm+ om0 | — 2) du (21.31)
8 2sin —
2
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6ysuamu. upnxne nurerpamd F,(f; x) nmir 6y KypHuuiduiaH KGJryCHla
oitnaanunany. )
Xycycan, f(x)=s1 Gfaca, (21.31) mynocaGaraan

1
®  sin (n-{-—;) u

-]

Gy mum r_{em{c’) uiKagd. Xakuxara H xam, 6y xoaja
a,=2,a,=b,=0 (k=128 ...)

du (n=1,2,...) (21.32)

U
2 sin —
51n2

63.mb,
Fo(l; x)=1
6yamu.
4- §. dypbe KATOPHHHHT AKUHIAWYBYHIUIH

Duau Gepuaran f(x) dyukuus gamjadl wapriapnu  OGaxkapranga, YHir
(Dypbe KATOpH SIKHHJALNYBYM OY/AMIUMHM TONMIN OMJall LIYFY/IaHAMMS.
. JTokaagawtupuu npubuuuny. lOkopuaa kearupuaran JLupux-

Je mn"erpanu

sin(n—}-é)u

F.(f; x).= du (21.31)

.-

6\ | fetw)+ i) |

2sin —
sin g

Kybmgaruy mMyxum xoccara sra. Hxmnépuin 6(0<6<m) comnu o0aub,
(21.31) murerpasuy HKKH KHCMra ampaTtamus:

6 sin/n—';-'l—)u
Foi 9= = || Feetw 70— | ——21—du+
¢ : 2sln-§~
1 n sin(n—{—%’,u
S| et 4= | d.
né ’ 2sin%

Vur ToMougars HKKuu4H
. 5 sin( n—4 —;*) u
L §=— ([ Tetu+fe—u| du

nl:

2'nu
in—
Sty

HHTErPAIHHHT 1 —>00 Jld JIMMHTM MaBXYJ Ba HOJra TeHr. XakHKaTaH
xaM, G2puirad f(x) pyukuus [ — =, st) ga, Ba geMak, [8, m) ma aGcomor
HiTerpaIanysud GysaraiaHriia
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o= (fx+uw +fx—u)]

2sin —
7

(hYHKUMA xaM 1y OpasMkAa acco.ior wnTerpaasanysud  GYuamm ([6, =)
. u .
Ja sm—2— (bynkuus gerapananran) ta 21.3-semmara acccan

k19
lim I,(n, 6= lim (p(u)sin(rz+~;—)udu=0.

—s00

Hatuxaza xyhupary TeopeMara KeJaMmus,
21.1-teopema. Yuby

sin (n-}- -;—) u
‘ du

u
2 sin —
2

)
1 ¢ \ '
L O =— ([ i+ 9+ fe—u) |
0
uHmezpasune n-—> oo daeu aumumu Macocyd Gircandazuna Hupuxae
UHMe?PAAHUNE B— 00 Jazu aumumu Maemyo 6iradu sa

imF,(f; x)=1liml,(n, 6).

PaBmanks, I;(n, 6) nurerpaspa [ pynxkimsamsr [x—38, x4 8] opa-
JUKJAATH KHAMATJapuruHa Karnaiaju.

ynzail xumd, Gepuaran f(x) dynkuns Pypse KaTODHIMNIF X HYKTa-
Ja SKUHJAILYBUN €KH Y30KJAawyByx Gyanum Oy GYHKUHSHMAT wy 1IyKTa
(x— 90, x -+ 0) aTpomaarn Kuii MaTaapuraryHa Gorang 6Ysap skad., I[ly-
HITHT YYYH KeJATHPHATaH TeopeMa foKaiiquimupuui npurnyuny 1e6 iopu-
THAAAM. YHHHT MOXMATHIH KyHHzarHua XaM TYUIYNTHPHIL MYMKHIL.

Hkkura Typau 2 zaspau f(x) Ba @(x) dbynknusiapnuur xap Oupu
[—m, nt) 3a abcoamor murerpainaanysum Gyacmu. Pasivanxu, 6y ¢ynk-
uusaaapuiiar Pypoe kKaropJapd xaM, yMmyMan afitranja, Typawnya GVaamu.
Bupop xo€(—m, 7)) ra 6(0 <8< ) yuyn

f(x)=@(x), arap x€[x, — 8, x, - 8],
f(x)—'ﬁ(P(x), arap XE[—‘;[_ ﬂ)\[xo_ﬁ’ x0+6]

6¥aca, y X0aga n—oco Aa 6y ¢yHKuusaasap Dypbe KaTtopiapi KHucMui
HAWFHHAMJAPHRHHET X, HYKTajarn JauMuTiapH €xku OHp Baktaa MaBxyjd (Oy
xoaja yaap Oup-Gupura Tenr) 6Yaamu, kv yaap OMp BakTAa MaBxyJ
6y avaiiau.

[MupoBapania, YxyRuuJapumus3 BTHOOPHHM JIOKAJAALITHPULL TIPHHITH-
nMEUNC siHa OMP MyXHM TOMOIMra aal KHjaaHauk.

Keatupuaran Teopemaiad /,(n, 8) HRTerpajHuHI fi — 00 JarH JARMWTH
Gapya 6(0 << 6<x) Jap yuyH Oup BakTAa kM Mamxyd OY.auuwm, €xn
MaxKyj O¥avacauru keaud yukamu.

2. Dypbe KATOPUHHUHT SKUNJAWYBYHIAUTH,

21.2-Teopeva. 2 Oaspau [(x) pyukyus [— n, n) opaauxda Gyaak-
Au-Ougptpepernyuanrianysiu pynxyus Oyasca, y xoada 6y Pynkyuanune
Dypve Kamopu

. . 411
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% + 2 (a, coskx + b, sin kx)
k=1
[—mx, n) da axunrawysun Ogradu. Yuunz turunducu

T ) =-2 4 3 (@,c050x + b,sinfy) = [+ +/(x—0)
k=1 2

6ynamn (x€{— @, ).
Hcb6or. (21.32) TeHITHKHUHT Xap HKKM TOMOHHHY

—[F (2 +0) + f(x— 0)]

ra Kymirapub KyHHAAMHHH TONAMH3:

a sin n_|__l_ u
S e+0) + e —0l = —}jglf(x+0)+f(x—0)1_g_du.
0 2sin2i
(21.33)

(21.31) Ba (21.33) MyuHocabarsapaay doigaaanubd yioy
Folf; 9— 5 1/ +0)+F(x—O)

aliHpMaHH Ky#dularuya Esuill MyMKHH:

Folfi 9= [F e+ O+ Fr— O = — | [ (e + ) -+ (s —1) —
0

. 1
sin a4 | u
—f(x+0) —F(x—0)] i 2

P / 4
2sm_2_

Arap

1 x sin(n+_;_)u
— | e+ w—i(+ 0 2 =1, (i 2,

4 2sin_2-

. . 1

n sin|n--—) u
< e~ —fe—on ( f) du= L, (F; )
0

in=.
2 si 5

Ae6 Gearunacak, yuza
Folfs 09— 5 1 +0) + Fr— O =1Ly (F5 9+ Lo (s )

6ynamu.
Sumu 1,,(f; x) Ba I, (f; x) napun Gaxonaitvus. Hxrudput (0 <<86<<

<< ) coutu oaub, I, (f; x) HM ukKe KucMra axpatu® €3aiuk:

410 www.ziyouz.com kutubxonasi -




1 8 sin(n+_;_)u
La(fs =5 (U0 — e+ Ol ———"— du+
0 2sin -
| o sin(n-}-%)u
+ = V=T O (21.34)
L] 2sin

JIOKa/LIaINTHPHII TIPHILKMIKHTA acocay
i i sin (n + _.;_) 73
lim — 7+ 0= e+ Ol ——=— du=0
7 2sin £
2
Gymamn. HeMax, v e >0 ogummrania xaM, WyHAaR n,=rn,(e, §)EN To-
NUIANHKH, ¥ 1 >N, YYYH

f’f sin n+_l_ u
\_:n_j[f(x-|-u)—f(x:—0)]—L.—i—)-du|<—;’- (21.35)
% 2$m7

6yaanm.
Auau (21.34) TenurJHKHUHr VHT TOMOHHIAry OHDHUHYM HHTerpajHu Ga-

xonafiiuk. Yuu 8 Hu Talaab oJull xocofura eTap.uya KHYHK KHJ1a OJIH=
IUAMH3 MYMKHHJIUTHHY KYDCATaHIuK,

IMaprra xypa, f(x) dyskuus [—x, o) Aa Gyaaxau-auddepenuuana-
HyByu. BuuoGapuil, % x (x€[— @, 7)) HyKTaga yHHHr OHD TOMOHJH 4YeK-
]

AW XoCHJAajgapH, Xycycal, Smfr( xpcm;acuf( Lo
Him x4 u)y—f(x _ ~
Jim, - F(x+0)
maxya. Hemak, wyngai 6 > 0 romuaamuku 0 << << §; Gyaranna
fe4u)—F(x+0)

<M, (M, = const)

u
6yaanu.
lynuurgex, wyugai 6, >0 Tonuaamuku, 0<<u <, 6yarania
u
2 __ <M, (My=const)
sin £
2
6yaamy.
Arap 6 =min {61, 0, —fe—} Jefiusica, yHAa uxtuépuit n € N yuyH
2 M; My
8 i
LS‘[f(x-I-U)—-f(x—i—O) ] 2 sin(n+—l—)udu\<
T, u . u 2
] sin -—2—

” www.ziyouz.com kutubxonasi 413



« |

LEDESLEL T du <My My <2 (21,36

sin —.

5
<--
=)

0
G6ynazu. Harwxama (21.34), (21 35) ma (21.36) Mynocabarmapgan, ¥ e>

> 0 oaunranja xam, myspail n,€N Tonuaamuku, Gapya n>n0 Y4yH
|1, (F; | <e 6ymmum kemb unxkam.

WkkuHun unrerpas

n sin (n = Tl) u
L

L0 9 = | 1}z — )= fx—O)

XaM Xyanu wysra yxwam Gaxonanagu pa |, (f; x)| <e 6yaumus Tonusa-
i, Jevak, N € >0 oandrania xaM, mysiai n,€N rtomanaauxu, Gapua
n>n, yuyn
1
[Fo(f ) — 10+ x— O [ < 2

6yaagu. By sca
limF (f; x) = —[f(x F0) -+ f(x— O)]

i -too

3KanMIK Oraaupagu.
Wlynpait xuan6, f(x) dbynkousaunr Pyppe Katopu [—— 1, 7) Ha SKHH-

Jamysyy, yuuHr dwpmigpcn T (f; x) sca — [f (x--0) -+ f(x—0)] ra Teur:
T(; 0)=—= - Z(a cos kx + b, sin kx) = —[[(x+ 0) + f(x—O0)).

Teopema uc6ot Gyanu.
Papuwiankn, TeopeMa WwapTAapuHHM KaHOATJANTHPYBYH [(X) YHKUMSIUMHD
Y3AYKCU3AHK NyKTajapuja
}- 0 — 0
f x) = f A )‘iz'f(x )=f(X)

6ynagu.
X = -+ n GYaranga ywly Go6mnr 1- § uaa aéituaran yméy

fa+0=f—n+0), f(—n—0)=f(z—0)
TEHTAHKAap 3BTHOOPra OJMiica, YHAA
[t O ti(=n—0_ j(=a+0)+fx—0 |

lim —
n—oan (f Tr) 2 2
},i_r,"mpn(f" ) = f(ﬂ+0)-!2-.f(ﬂ—0) - f(—ﬂ+0);-f(ﬂ—0)

6ynamu. lemak,
lim £ (f; —W)—“m F. (5 n)——[f(—n-l—0)+f(n—0)l,

n—»c0
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=—’%j1t A(x)dx--?dx————jdx:O
—

-3

a,,—- \Yf(x) canxax=—-Scos nxdx—"\ cesnaxdx=0 (n=1,2 ...),

—3
aT

K

1 . l . 10 .
b{, =—n\ f(x)smn.\'d.\t=—':-t sinnxd x— ) sin nx dx =
—3

1 ) 2
=——.f[coso—cosnx]—|— L[cosnx—cosOJ: -—(cosm——cos())=
ng nm ni

=2 [ (=1 —1 ]
nt

0, arap n — XydT con Giica,
by =

— —, arap n— TOx con Gaca.
ns

iyizait Kuom€, Gepuaran [ (x) gyugumsunnr Pypse xatopu

4 \1 sin(2n—1)x 4 7/ sin3x  sinbx
ThA=— LT = —— [ sinet S SR )
n=

6yAadn Ba YULIr BHERIIMCH

f(x), arap x € (— =, W\ {0}6§.1ca,
(—0)-I- f (0 14 (=1
f ) 2 f -+ )z (2 )____0, arap x=0 Gg'ﬂca,
T )=} {(=a—0)- [(=7+0) 5
5 =0, arap x = —xn Gjca,
T—0) - -0
f('r 0) 5 f(ﬂ -9 =0, arap x =11 65"-'1(33

6faazu.  39- wusmaga f(x) dynxnpsmmr  pa ymwmr ypse Katopunmer Fy (f; x),
Fo(f; x) Ba Fy(}; x) wucmuil fineunansap Tacsipaanralt.

- §. Kromuit dinrunamapaur Gup skCTpeman xoccacu. Beccennb
TEHI'CH3JINTH

[(x) dyukumsi [a, O] opammkia Gepnaran. By ¢yukums pa yuusr

KBagpaTd j2(x) xaM 10y opajukjia HHTerpasianysuy Oyacuu. Ogparga Gyu-
Jait Gynkuusasap xBajpatd Guaan HMATCrpadnanynud Ael aranagu.

b

39- yu3Ma
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Arap [(x) dynkuus [@, 0] Fa xpaupari Gunau nHrerpainanysun G-
ca, y 11y opaiukza aGcosoT HHTErpasuianyBuy 6ynamu. XakukataH Xam,
ywby |

|f(x)l<;(l +I2(x)

tenrcusaukian ¢oiinananno

(1T ()| dx

tonamu3. By aca f(x) ¢ynxkuusnunr [a, b] na
SKaHUIH OWSIIHpajH.

r a6COIOT MHTErpasiaHyBul GyAMIUMAal, YIHHT
NHyBYH OYJHILM Xap JouM KesuG uukasepMai-

HUHI MaBXyA OYjHmund

abcomoT unTerpasianysur
Ammo f(x) ¢ysrunangH

KBaapaTd OuJIaH MRTerpaJnid

M. Macanan, ymby i
f(x) = Tx—'

dynxkuust (0, 1] na unrerpa/alyEdn, JEKHH
P =—

(yuKuus sca (0, 1] fa nyHTErPA1IAHYBUH SMAC (kapancus, 16- 605, 5- §).
Jemax, Ksagpati Guaad HHTErpaiiaHysuu (ysKuusaap Tynsiamu, at-
COMOT HiTerpannanysuy (PYHKUHIED TYILIAMUIHIT KHCMH 6yaanu.
F(x) dynkums [—m; sl A2 KBajpaTi OuJall MI'Terpaianysyun (PyHK-
unst, T, (x) — Aapaxacu 1 JaH KaTra OyJaMmaran TPHIOHOMETPUK Kymxan

6yJcnn: "
T, (%)= % -+ kzi (o cOs kx - B, sin kx).

Pasmankn, Gynpait k¥nxaAsap xaM [— =z, 7l Ja [kBangparn Ousan uHTEr-
paJiaiyBux GyJaauaap. KowH — BynsxoBckuit Tenrcusauruiad

(17 () — T, (N2dx (21.37)

auru Keam6 yuxamu. DBy unrerpan myaiisn f(x)

HHTErPa-THHHT XaM MaBXyA
P N y Ay B. Japra Goramk: |

Ja ay, ay, 61, Qs 52- s e 0t n
1=1(a0v a, ﬁl) Cas ﬁZ’ e o0y Gpy ﬁn)=j‘”(x)—-Tn(X)]2dx~
—s
Sum Kyiugarn macasam Kapaimk. LIy xosdruuentiap KaiZad

ranna6 oaunranma I anr KHYHK guiiMarra sra Gyaagn? By Macasann xaj
STHII Y4yl IOKOPHIATH (21,37) HITETPasHE XHCOOIaHIIHK:

el

o
T[[ () — T, (¥)Pdx = ‘*ﬂ/'l (dx —2{F()T, (x) dx + jT,?;(x) dx (21.38)
e _: —x -3
[(x) pyuxuna Oypoe 11<09(p:pmutexn'.fxapu yuyu

a= |10 ax
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T

1
a =7 | I @coskrdr, (k=1,2,..)

-7

L \f(x)smkxdv k=12 ..

(bopMleaJlap,ZlalI tofiza nchaK

j J6) T dr = Yf(x)[—-u—

n

» (a,,coskx—{—ﬁksin/ex)]dx:

=T 1
=§2£a0n+?‘t (Gk'akﬂ_{'ﬁk'bk‘n)= (2139)
o n‘
o5 § (orratnn)
k=1
6ynany.
Arap

14 EL T
fcos kxdx = (sinkxdx =0, [coskx-sinkxdr=0,
—n -_n —1

3 n
{sin®kx dx = [cos’kxdx=m
-7 —_ %
(kapanr, yw6y Gobuunr 2-§ ura) sKaHuHH 3BTHOOPra OJCaK, y X0JJa

XTZ(x)dx—,st [a" -+ ; (akcoslex—{— ﬁksmkx) ldx—-
:n: [%’—{—k;(aﬁ—f-ﬁ;)] (21.40)

6vaanu. IOxopuzaru (21.38), (21.39), (21.40) renrauxaapiaun doiigananu6
KYBHIATHHH TOTAMH3:
E1g

”f(x)—-T (x)]dx_fﬁ(x)dx—%[ Zockak +-

2 fe==t

n x

+Zﬁkbkl+n[ Za2+>ﬁz]=jf2(x)dx_q["o+

k=1

\' o \ ’ (a ——a‘)ﬂ 3 A .
s34+ Y ]+ [T+ > w—ar+ X (Be— 60" |
k=1 k=1 k=1 k=1
By TeHraukjaan KypHHagMKH,
HLY
(1 () —T, ()Pdx
-3t
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uuTerpasn

&y = A,
ak =ak. (k = 1 2, o o ay fl),
Br=0, (k=12 ..., n

6y JranjarupHa )’BHHHHI‘ SHI' KHYUMK KHHMaTHra 3pHluajii Ba y mmma’r

2 a y' 2
Lf (x)dx—n[Tw 3 a2 + Ab |
6yiami, ABHH

[a
Fmin T3 If () —T,()Pdy = §

(- 790 T | PR ®n, Bn —In
" | n
= {Pea—nl2r X ay Eb“\
“n ! k=1

Mlynnait kusmb, Kyhupary TeopeMain HC30T.1aauK.

21.3- reopema. f(x) ¢pynugyua [—=, x) Oa bepuazan, xsadpamu
Ouran unmeeparaanysuu 6gacun. Hapaxcacu n dan kanma 6jamazan
bapua mpuzoHOMempUK xynya) wp {T, (x)} wuuda ywsby

i [f (x)'—' T, (X)]"! dx

unmezpareq 9H2 KuMuxk Kubmam Oepysuu kinxad f(x) ¢yuryus Pypse
Kamopurune n- gucsmud  durunoucu 6y/za0u

rTr}i)n _J' V() —Tx)Pdx = j'[i(X)—Fn (I OPFdx=
x) —
" N 9 n

=j f”(x)dx—n[.fﬂ—'— RN 8 b~] (21.41)
A .2 P

21-6- naTuxa. Arap f(x) Qyuguun [—am, w] A2 Ksa1patH Ouial
HHTerpasaanyBun Oyuaca, y xoaxa Oy ¢ynxuuAaunur Pypoe J<03"p:puuue11r-
Japyd KBagpaTaapHiaH Tysujran

o0 (=]
Sial ra Y b2
=1 =1

KaTopJap SIKMIAmysun 6Yaa14 Ba KYALIICH THrCA3MMK VPHAIMIUD:
14

;o 2 2+ Yoo <5 | Peax (21.42)

k“‘ —x

Hc6or. (21.41) mynocabataan % n y4yH

a

" \/a

.|.|<.\43

v
=

&0

’l
& T

f;‘z (x)dx—-:n'r ‘;2+
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A'BHU
. a B
ag s
Sy ¥ar+ %bgg )\ r@ax
= —3

6Ymamu. Dy epaa n 1M 4eKCH3JMKKA HH THATHPHO, KeJTHPUJraH HaTHXKaHH
Ba TEHTCH3JMKHM XOCHJ KH./aMu3.
(21.42) Teurcusimk becceav menzcuzauett AcO aTtadajiM.

6- §. SIkunnawysun Pypbe KaTOpH HAHFHHIHCHHHHE (DYHKLHOHAN
xoccanapu

bus maskyp kypcumnr 14- Gofuaa sIKMILIaIyBYH (YHKIHONAT KaTop-
Jap WHFMHJWCHIIMNT (DYIKUMOLaa Xoccasapuuu Gartadens Ypranguk. Pas-
wanky, Gepuorad (pyukuusiigar Oypbe Katopu QYHKUHONAN KATOPJIAPHHHT
XyCycHil Xoaugup. BunoGapun, Tersnuy wapriapia Pypee Katopaapd #u-
FHIIMPH XaM 14- Go6aa xearupuaran xoccasdapra sra 6yaamu. Kyiuaa
yJapHH uCOOTCH3 KCATHPAMHS.

f(x) ¢ynkums [—x, o] 2a Gepuaran Ba ynuur Pypbe KaTopH

o«

Q A .
T(f; x)=3°+ 2 (a, cos nx -+ b, sin nx) (21.43)
n=1
[— &, a] A2 sSIKUHJAAIYBUH GYJCHI.
°. ®dypbe KaToOpH HUMFHHIHCHHHUHT Y3JIYKCHSJIHIH.
Arap (21.43) xarop [—am, ;] ja TeKHC siKHiLtawysun Gy.Jca, y xoana Oy
karopuunr T (f; x) fmFunmen [—m, . opanMKia  Y3iYKCH3 (DYHKUHS
6V.a;u.
2°, ®Dypbe KaTopuHM Xaxaab uurerpaagaw. Arap (21.43)
Katop [—m, m] Ja TekHc sRuHJamypyd Gy.aca, y xodza (21.43) xatop
XaAJapUIHNT HITCrPa/Iapy1al TYSHATaH
b

o b b
a, ~ ‘

J ?;' dx + » (a,, j cosnxdx -+ b, | sin nxdx) =

a a a

anmi
n={
) {ﬂ sin nb — sin na €os na — cos nb
=30 —a+ X(a 0 b
n=1
Katop (— < a<b < m) xaM sKuIIA WYEYH GVJajH Ba YHHHT BHFHBJMCH

b
(T(; x)dx
a

ra tenr OV.anM, S

b 0
ST(f; x)dx=‘ﬂa;°—,l— _: (a,cosnx —I—b,,sinnx)] dx =
a

b . o
=5$°‘a’x+ 2 “v (apcos nx -}- b,lsinnx)dx}.
a n=

a

www.ziyouz.com kutubxonasi 421



;/

3°. dypbe kartopunu xaxaal gudpdepenuuaanaant. Arap §
(21.43) xaropuunr xap Gup XagMHUHI XOCHJIAJAPHAAI Ty3uJran

Y (—na, sinnx+- nb, cosn x)

=i
Karop [—m, =] na tekuc sxuuiawyByd Gysaca, y xosia Gepuaran Pypsoe
Karopuundr Huruugucu T (f; x) wy [— =, n] 13 T/(f; x) xocwaara 3ra pa

Lo ]
T (f; x)= 2 (—na, sinnx + nb,cos nx)
n={
6ynanu.

IWyunait Kuaub, yMmymuit xoazarugek f(x) dbyuxuust Pypbe KatopH fiu-
FHHAMCHHRAT (DYHKUMOHAT XoccadapuHd Vpranuwza Oypee xatopuuuir
TEKHC SKHHIAWYBYH OY.THUIL MyXHM poap Yiuasnrd. DuioGapuu, ®ypee
KATOPHIIHHE TEKHC AKHHJAWYBYH OYJHWMIM TaBMHUAJARAHrAN wapTaapiu
aguKIaw gosuM 6¥aadu.

SHAH Iy XaKHIZ TeopeMa KeTHPAMH3.

Dypbe KATOPHHUHUT TeKHC AKUHaamyinu. 21.4- Teopema.
f(x) dyrryus [— =, n] opasukda Oepunzan, yaayxcus xamda f(—m)=
== f(n) 6§acun. Aeap 6y Ppyukyus [—mn, wn] opasuxda Ofaraxau- cursug
6yaca, y xorda [(x) pynryuanunz DPypse xamopu

T(; 0= + }_; (@, cos nx + b, sin nx) (21.43)
[—m, =] opaaugda mekuc agunaawyeuw 6gradu.
Hcb6or. B2panrau f(x) dyuxuus Dyppe karopu (21.43) nuur xap
Gup
u,(x)=a,cosnx +b,sinnx (n=12,...)
Xaad YU4yH
|u, (x)|=]a,cosnx 4 b,sinnx| < |a,| +10,]
(n=12,...) 6yaazu.
Suan

T+ X da.l+16.D

n=1t
KATOPHUHT SAKHHJIAUIYBYH OYJMILUHH KYypcaTtaMus.
®ypbe koadpuLHEnTIAPH
k13 b4
1 1 .
a, = 5 f(x)cos nxdx, by ="\ f(x)sinnvds (n=1, 2, ...
—TC -3
UH Kapanuk.
Byaaknal marerpaiiall KOouAacHra Kypa

L2 F} 4
1 sinn x 1 1,
a,,=;Sf(x)d(—'n—)=—uf(x)-7smnx —
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n n
! Lo ,
—x

____-—S[(x) <cosnx)———"f(x) —‘cosnxﬂ—f-

—-TJ1
i
»

+#5 f’ (x) cos nx dx=——,‘1;t’( = Y'f (@) — (=l +

-3F
I ,E
+ o ‘S F (x) cosnxdx.
-
Arap f(— n) = [(n) waptuu swv1HCOPra OsCaK, ¥ XOJHA

1 1
ba=7""% ji’ (x)cosnxdx (21.45)

6ynanu.
f' (x) nunr ®ypre xcz¢punentnapunn a, pa b, jecax;

H1d

1 [ >
a,== [ @eosnstr, o, = [P @sinnutc 0 =1, 2, .0,
—_3 -3

y xonpa (21.44) Ba (21.45) mynocaGatiapra kypa
1 1
a, = — —b by=—a @n=12..)

n n n
6ysapu. Hatnxkana
‘ ’ ’
PARNTAR (PIRST)
Gynany.
Arap
L a s b=t 4 b
n (lanl+‘bnl)= n lan]+ n l "'<
l 2 l 1 ’2 _l_ _l_ 2 2 __‘_
<—2_(a" —*—;1;)—{——2-([)“ +n2)= 2 (aﬂ +b" )— ne
6ynummnu xuco€ra cicak, yuaa ymoy

! 1
'an|+|bn|<2( lb”) g (21.46)

TEHTCH3.THKKA 3ra 6ysaMus.

Hlaprra ®¥pa [/ (x) ¢yukuusa 6Yaarau-yanykchsaup. DBunobapui, y
xBa}lpa'm Guras wuHTerpasnanyeuupup. lHysunr yuyn Oy (bylmuummur
a,, b, dypbe ko3¢duunentnapn becceab TEHTCH3AHTHEH KaHOATIAHTHDAIH,
ABHH
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n=={

Tt 3‘( 0y + 7)< ;jf”(x)dx /

6ynanu. deak,

ao_lL

2

l/J 8

(5

KaTOp fAKHWIAIIYBYH., YHIA AKHHJIALYBYH KATOPJIAPUMHI XOCCAJApHra Ky -
pa ywby

n==i

N L !
':1[2(%- )+,L, (21.47)

KaTop XaM skuiiawuyByn GViaim.
I0xopuaa kearnpiaran (21.46) Tenrcnzmkka Myso: btk

oo

.-\;1 (an]-+16a1) 21.48)

KaTopiHur xap 6up xaiu (21 47) KATOPHHAr MOC NALLIAI KATTA 5MACY
Tagkoc1amn reopeMacura Kypa (kapaicun, - tom, 11- 603, 8- §) (21.48)
KaTop SIKMILTAILYBYH, AEMAaK,

0

o) 3 (aul 164D

n==

-

K4aTOp SIKMILJIAuIyndIu Gyiagu.

Beiiepurrpace acomatinan (14- 606, 2- §) doizaqansd, (21.43) Pypee
KATOPHHHIT [— I, 5] Ja TEKMC SIKHILIAILYBUH OVanwmHy Tomamus. Teope-
Ma ncGor OV.IIM.

7- §. d)yuxummapzm TPACOHOMETPUK KYnxal OWiaH SIKHHARWTHPAL

Oxopina, 6- § xa xypankku, arap f(x) ¢ynxuns {(—an, @} 72 ysayx-
cu3, O¥viakiau- ysaykens audpepentaananysyn Gyaca, ynuar @ypre Kato-
py T(x) wy opamikia TEKHC SIKHIJAIYRYH GYaaiu, sbilil KHCMIH HHEHH-
auaap Kerma- keraurn {F,(f; x)} wy f(x¥) dyuxiwsira Tekuce sKHAJAMAIM.
Texuc axuIIaWyBYHJIHKHAAT TabpudHra Guuoan, ¥ & >0 oauyraiia xaM
wyngan ny€N TomuAdANKH, ¥ 1 > n, yuyH

sup ’Fn(f; X)—'f(X)l<8 (21'49)
— LT
6V7aau. By sca jokopuga afitnarad [WApPTJApHH KanoaTJaHTHPYSdH (ynk=
HUSIAPIM HCTAq ral aHukiaHKaa F, (x) TpHroHoMeTpuxk Kymxas OdJaH TaK-~
pubad aJvaiuTHpHul MYMKHH.IMTAHH ndoJaaiid.

Avmo, 14- Gofa xearupusran Befiepnirpace Teopevacura Kypa, HXTHE-
puit [a, b] JId Y3IyKCH3 pYHKUMAUM WCTAJfAll AHMKAMKIA aare0pauk K-
Xaid OuiaH TakpuGaH aaMaliTHPIHLL MYMKHI 33M.
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Taéum‘%lm, (21.49) VYpunau Gyamitm yayn f(x) muur [— @, al na ys-
JYKCH3 OYMIIMHUHT Y34 eTapan OYJIMAcMHKMH, Jerail CaBoOJ TYFHJIAMM.
By casoara xamo6 caiaGuiizup. XaTTokd, y3aykcusd QYyNKuuseuer Pypoe
KATOpH, yMyMail alitrauga, sIKHIAAysud Gyamail KOJHUIIM XaM MyMKHH
akau (xapaur, Y. 1L HaTchon, Koucrpykrusnast teopusi (pynkuuit, Moc-
kBa, 1947, 7- 606, 3-§). Hemak, ®ypbe kartopilapyd KuCMHEA HHFHILIHMJa-
pudad, Qyukunsjapuuir Oy, KCHIPOK CHHGH YyuyH TakpuOud XucoO.aul
AnnapaTtaapH cmpam;(a (oliiarana oaMac 3KaHMH3, Kynma on3 [—m, 1]
f1a y3ayKeus uxTHEPH f(X) (Qynxuust yuyH mwysjaldl TPHrOUOMETPHK KY¥f-
xamaap {0, (J; x)} Kerva- KCTJHIMEH TY32MH3KH,

lim sup |0(f x)—F@)|=0

n 200 —NIX

6yaam. Ulymr xam ravkuasafivuski, Oy TpurotomeTpuk Kynxagtap $ypee
KATOP.IapH KHCMUH THIFHIIHIApY CpAaMIiaa OCOHIHIE TYsHJIaNu.
Geitep Buruugucu. [(x) pyuxkuus |—a, a] opaiugia Oepisras
Ba yaaykens Oyacin. By ¢yskuns Pypbe KaTOPHUMHE KNCMIH AUFHHIACH
s

F,(; x)= + ‘/_: (a,cos kx - by, sin kx)
h=4

Jan gofimanannd, ywoy
1
o, (l; ) =—[Fo(l; 4 Fi(F )40 o+ Foy (i 9L
Fy(f; %) _—g (21.50)

furunaonn Tysamus, Ozaria (21.50) fwran f(x) Gynkuusinur Pedep
GuFuHOuct 3c6 atanai.

f(x) dyukuusmur Defiep  fuFmwcH o, (f; X) TPHTOMOMETPHK Kynxaxk
Ovaamd. Nagukarad xam, @ypbe KATOpH KHCMHH HMFHILAHJADHHHHT  HO-
aJapu

. @,
Fo(l; N=73"
F.(l; x -~ a,cos x -+ b, sin x,

F,(f; x)—— -4 a, cos x - b, sin x - a, cos 2x - b, sin 2x,
F._,( % ='12‘-’— - a,co8x + by sinx ... 4a,_,cos(n— x4+
4 bp—y sin (n—1) x
ra Kypa
oy )=y

ay 1 1 .
0, (f; x) =7 -+ 5 acosx+ 5 bysinx,
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a 2 2 1 ]
os(f; x)= '2—°+?a1cosx+§blsmx + 3 aycos 2x+?bgsin2x,

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

24 —! a, cos x + r—'—:—l b,sinx .. .+—:la"_1cos(n—l)x+

o,(f; x) =
& [n—k k
+ b sm(n——l)x=£'i-_,_ )’ ( akcoskx+"———b,,sinkx)
2 Py n n
6yﬂa;m.

Arap 3- § na xenrupuaran (21.32) tenrauk
F.(I, =1 (n=0,1,2..))

uu abTHbOpra oJscax, ynza (21.50) man
o, (; x)=1 (21.51)

GyauImKM Keaub uuKaiw.
(21.50) mynocabatmarn Fi(f; x) (=0, 1, 2, ..., n—1) naur Vp-

Hura yuuHr ngoaacn (kapadcui, (21.31)

, n sin 2k - }—l
Folls =7 Y{f (0) (5 — ) T
{ 2 sin —2-
nu KViu6 nyﬁn}larnmx TOMAMHUS:
L2t
9 u
o0l D=1 ) 5[f<x+u>+f<x—u>1 | -
2 sin 53
¢ f(x+ u)+i(x~—u) u
. Sanais
[ sin 5~ 2 =0
=
L (x+20+f(x—20)
X -~ {xXx—
=;” 1T 5 Sin(2 k- 1y1jdt,
0 k=0
Hurerpan ocruparu BuruHan yuyu
n—1
. in2nt
Nsin@k4 1)t ="
k=0
mynocabar VpuHAM. XakHKaTan Xam,
n—{ Jlm= ]
sinf ), sin(2k-F 1)t = 3 sint - sin(2k+- 1)t =
k=0 k=0

n—1

1

= ¥ = 5 [cos 2 kt — cos(2k -F 2)l‘] 5 (1 —cos 2nt) = sin’nt.
=0

Hamuxana f (x) ¢ynkunsunnr ®eiiep dennancy ywby

426
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.t\?l:

o (fi ) =—= [/(x»i- EYALE anl(':"‘M‘ f @)
1

Kypuidi odaad. By Ba togopisin (218516 i g

1= L \ 2 ('“: )' i @21.53)

Oyummm Keaud YMKaau.
21.5-reopema (Deitep reapesmacn), [ () pyakyus [—x, =l
oparuxda Gepunzan, yawyncta aa [ n) -] (a) Gjacun. ¥ xo029a
lim sup Jo, (L v [ ()] 0
400 =N 1N
6yaadu.
HMc6ort. (21.53) Teurankimie xap nkky rovonund [ (x) ra xynaii-
THpCaK, y X0.ia

f (o - \ 2000 (%5)

6yaaau. By Ba (21.52) mynocatarian goitaanauns, ywlyHu Tomavus:
2

o (0= [ |+ +1@—2—
0

—2f(®) ](Sif’ "")2 dt. 21.54)

sin ¢

Monomuky, waprra kypa [ (x) ¢yukuust [—m, zt] Aa yaaykeus skal,
y Kanrop teopemacira GHioan Tekuc Y3.1yKcu3 GyJaiu. Ilemax, e>0
oJmuranza xam, wyunaai 6 =& (¢) > 0 tormuaazurd, | ¥ — x"| <28 reur-
CH3AHKHY KanoarJaintupyBun N x', x"€[—am, @] yuyn

\F () —F ()] <—§— (21.55)

6ysamu. [y Tomuaran § connu osaub (yuu 6<";- G Xpeofmun MyM-
KuH), (21.54) MHTErpadHH HKKH KHCMTAa MMy

Cp (f; x)_f (x);‘ll (n, 0) | I: (”» 6),
6yHaa

I (n, 8= i[/(x 12 1 fe—20—2 (9] (5 Ja,
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I, (n, §) = -‘—nsﬂ[ fe+20) + fx—21) —2 f(x>] (s, ';f)“d,

Summ I, (n, 0) Ba 1 n, & HHTEr Pa/1IapHu Oaxoaaiivus. IOKopuaaru
(21.55) wxyﬂocaéa'rﬂu 31>m60pra 0M0 KYHMAaraiy TONaMH3:

NS Hlf(x—~21)—f(x)|-~|f(x——2t)—

_f()l]<smnt) d<__6(i+§) (sinnt)zdz<
& L

2 sin ¢

n/2 in a2
<i§(s’f’ ) g =
nx,) \sint 2
0

Hemak, v &> 0 ommnranja xam, wyngait 6 >0 Tonuaanuky, Gapua
n€N nap yayu |I, (n, 6)|<% 6V.Ja,1.

Sum /1, (n, 8) unrerpasun Gaxonafmus,
n/z

1, (&)< {\f(w?t)-«f(x—?z)—
sin nf o sin nt
~2f(x)](slint) j‘ (smt)
Oynpa M =max |f (x)|. Pasuanxu,
—A<XET

ZE[G, —”-] (6>0) aa (Sif] "t)2< !

int sin? 8
6yaamu. Hatwxama 1, (1, 8) yuyn yuwby |1, (n, §)|<< MR-
- nw sin?§ 42M
= Gaxora sra Gyaamus, HATYpaJl . CORHHH n>>N
g Oaxora )y avu3. Arap matypas n COBHHM >N, Lsm%}

Kuau6 oJmnca, yuja

26(— Ba, jAeMmak, |1, (n, §)| <—— GVy.nagn.
nsin

Mynaah xuomb, v & >0 oaunranja xaM niyntai § =8 (e)>0 TOMH=
namukn, M n€N yuyn |I; (n, 6)|<—"Z— 6yiau. Ba my £>0 ga 8= 06(¢)

Japra xypa wynjait n, TONHAMKH, N n > 1, yuyn |/, (n, 6)|<-8— 6y.1-

Mu. By Ttacaukaapuu Gupaawtipeak, N e >0 yayn wmynpai nOEN TONH-~
AalUKH, N n >N, Av‘xE[—n, 7] yuyn Ic (fs O—F Wl<e 6yaanu.

Hemak, 1im sup |o, (f; x) —f (x) = 0. Teopema uc60T GyaaH.
N0 —ACICN

Hatmxana, (pynkuusiy TPUronoMeTpHk KVnxax Guian SIKHHAALITHPHIL
XaKuadaru KyHHjars teopemara KejlaMus.
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21.6-teopeva (Beltepmrtpacc teopemacn). Aeap f (x) pyux-
yus |—m, n] 0a 6epurzan, yaryxcus ea f (—m) =f (n) 6yaca, y xo010a
wyndaid &, (x) mpuzoromempur Kiynxad monuiadux,

lim sup |, () —F ()| =0

00 —AgA<

6 yaadu.

8-§. Ypraua skunjaumm. dypbe KATOPHHHHT YpTaua AKHHIAMUH

DynKuMona  KeTMa-KeT MK Ba KaTopaapia TEeKHC SIKMHJALIMIU TYLIYH-
yacH Guaan Oup Katopia, yijall YMYMUHpPOK—VpTaya sSKHHJALIHIL TYLUYH-
YACH XaM KHPHUTHJaH.

1. YpTaua akunaawnu. {a, b opamigia Gupop {f, (¥)}:
R 2169 0 ¥ €7 MININ N €9 NS (21.56)

(ynkuHonaa KeTMa- kerwiMK Ba f (x) dyukuus Gepuaran 6y.ub, f, (x) (n=
=1,2 ...) xavaa f(x) Aap wy opaaugia Ksagpaty OWJaH HuTErpaJ-
JIaHYBYH OYACHH.

21.3-taspud. Arap
lim F [fo () —F (D) dx=0

n—oo g

69.aca, y xodana (21.56) dynxnxouaa xerva-kerwmk f (x) ¢yuknuara {4, b]
Ja fipmada sxuraauiadu jed araJany.*
Mucoaagap. I. Yudy {J, (0} = {x"}:
% %3 ..., %0 L (€0, 1))
YHKIHONAT KeTMA- KeTAHK'
0, arap x € [0, 1) 6¥aca,
o=

1, arap x =1 Gyuca

dyugunsgra [0, 1] na Yprava sxunammuagu. XagHkarauw Xam,

1
: 1
n__0)3 dx = 20 [y =
x )? dx Yx x on 1

”f () —f (x)r x| |

1} (] ]

1
lim { [x®*—0]2 dx = 0.

Ba. AcMmak» A
oo g

* Aungpox afttrania, KMPUTHATQH SCHICIAHMIIA, 01aTia Yp1a KBaApaTnK sxHuAd-
eI Je6 atataaH .

429
www.ziyouz.com kutubxonasi




I
— — nxt

2. Kyiunarn {f, ()} ={V2n xe 2 }:

1
—_— x2 ~L 2xt —‘—-nx’

— 2 —_— -
V2xe , Vixe veeos Vinxe 2 v oee (XE[0,1D

(ynxumonan xerva- keTauk f (x) =0 dynkuuara (0, 1] aa yprava sxuwnawmafiag,
YYHKH

1 1
[Un (=1 (] dr= [ [y e PO de=
a

1 —nit r _
=i‘; 2nxe de={ e M'd(nxz):(l—e""),
]

1
1 — —nx?

Mim { [¥3xe *  —O0pde=Is=0.

>33

21.7-teopema. Aeap (21.56) ¢ynryucrar xemma-kemauk [ (x) ea
[a, bl 0a mexuc axunarawica, wy (21.58) kemma- kemaux [ (x) ea [a, b)
Oa fpmada akuHarawadu.

Hc6or. (21.56) kerma-kervmk [ (x) ra TeKHC  SIKMHJIALLCHIL.

Tavpubra Guuoan, \# & >0 oaudranga xaM myuxail n,€ N TonujiaaukH,
M a>n, sa N x€la, bl yuyn 6up itVaa

—_—

Ifn (\) '_'f (Y) 1 < l/-bia
6yaazu. evax, % n>n, yuyn!
b

([ O —F O] de| < [[fa O—F W dx<

a

6yaanm. By 3ca
b
Hm [ [f, () —F (0)]* dx=0
fl—o00 a

sKanmuM Onagupanu. Hemak, {f,(x)} xerma-kerauk f (x) dynkumsra [a, b]
Aa Ypraua gkuHaawagu. Teopema HcGoT 6yaau.

21.2-3caaTma. DyukuuoHaa KerMa- Ketiukuuur [a, b} ma ypraua
AKHITALMUIMIAH, YHHHT 10y Opa/HK/la TeKHC SIKHUJAILMUIM Xap JOHM Ke-
au6 ynkasepMmaigu. Macagau, roxopuga kypankku {f, (x)}= {x"} xerma-
KETJHK

{0, arap x€[0, 1) 6y.aca,
Fw) = 1, arap x =0 6¥.ca
430

www.ziyouz.com kutubxonasi



bynkuusira [0, 1] pa VYpraua skuniawazn. Bupox 6y ¢ynkuMonaa kerma-
ketaug wy f (x) dynkumara [0, 1] 1a Tekuc sxunaamMaian (xapancu,
14- 606, 2-§).

IOkopuaa KeaTHpuIraH TeopeMa Ba 3CJaTMa (PYHKLHOHAJ KETMa-KeTJHK-
Japja Vpraua SIKMHAAUIMUI TEKHC SKHHJAIINII TYIIYHYacMra KaparaHpa
KEHIPOK TYWIYHYa SKAHWUHH KYpcaTajid.

21.3-a3caartma. Pynkunonas kerMa-xeravk [a, bl aa sKunAaWIMILK-
pan (la, b) nuar xap Oup HyKTacHla SKHHJAIMUWIMAAH) YHHHT Wy Opajuxia
Vpraya sikumnanmm Keaut6 yuxkasepmaiiay. Ilyuunriex, ¢hynakuuonan xer-
Ma-KeTIMKHUMHT [@, b] Ja YpTaua SKHHJAWMINWIAH, YHHHT 111y OpajMKia
axunaawnyd ({a, ] HHHP Xap 6up HYKTaCHAR SIKMILIALIMIUM) XaM KeauO
YHKaBepMakIH.

.._.l_nx‘

— 2
Mucoa {f, (x}} ={V3nxe ¢ynkumonan xerva-kerauk f (x)=0 cyuk-
mugra [0, 1] ga sxasnawatu ({0, 1] opaaukumnr xap OHp HYKTACHJ2 SKHBAAWALH):

-—-l—n;.l
Tim fp () = lim VZnxe ° =0=f (.

n—oo

By xerma- xersmxumnr f (x) = 0 Yoyuxuuara [0, 1] 2a yprava agunaauvacaurn kyp-
CaTHAran SpH.

Duxu Guapop opaiukiaa Yprayd akMuaawa’iuran, GupoK 1y OPANHKAA SKMBJAILMAN-
ANran OYyHKUHOHAA KETMa- KeTJIHKKA MHCO1 KCATHPAM H3.

[0,1] opaaukni n Ta Tedr GYJaKKa AXKpaTamH3:

n—l1
0, 1=y B, (k),
k=0

Gynza
k k41
A, (k)=[—;—,——n] k=0, 1, 2, ..., n—1).

Kyiinaaru }

@n (k, x) =1, arap x € A, (R),

@n (k, x) =0, arap x € [0,1]\ An (%)
(=0, 1,2, ... , n—1) bynkuuaaap épaaxuaa ymby QynxiHoHAT KCTM3- KETAHKHH
TY3aMu3:

,l (x)=(pl (01 x)v
"2 (X) =, (0, X). fﬂ (x) =@, (I, x),
fe =95 (0, %), [s (x) =5 (1, 3} }4 (1) =5 (2, %),

{fm (x)} dynguvonan kerma- kerauk f(x) =0 dynkunsara |0, 1] opammgaa Vpiaua
AKUINAUaAH. XaKuKaran Xam,

1 1
im | [fm (x)—f (0)]2 dx=1im [ (% (x) dx=
m~»w0 0 II‘I—)(X)O

kL)

1 n
= tim ([P, (k 0}2 dr=1im | lax=1lim L =0.

m—o0( m--+00 ;. p -0
431
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({fm (x)} dyHknHONaN KeTMa- KeTJAHK Xai/MAPHHHHT TYSWIMWIH KOHAACHTA KYpa fu (x)=
=@, (R, x) 6¥au6, m—> x ja n— cc Gyjaamu.)

By {fn (x)} dynxwonar kerMa- kerank f (x) = 0 ¢ynxumsra [0, 1] OpaMHKHHID
xap OHp HYKTacHAR sikMBJamMadan., Xaxukatan XaM, % x¢€ [0, 1] HyKTa yuyn m’ umar
uekeH3 KT KRAMATAApH TONMJIAMMKH, fny (¥) == 1 63yaau, m HMHT ueKcH3 KiN wuiiMat-
JIapH TOIMAAJHKH, [, (X) =0 Gyaamm.

Dyngunolai KaTopAapid XaM ypraua SIKUITAUMIU TYIIYHUYACH luyira
YXuia KupuTHAAIH.

fa, bl opamina

L J
Moy () =uy W) uy ()F o Fu ). (21.57)

k=1
¢yuxuonan karop Gepuaran Gyacun., By Karop gecMuil BuFumauiapu

n
Sy (=Nt ) =u(®)+t, W+...+u, @
k=1
nan ubopat {S, (¥)} (pynKuHOHAT KCTMA-KETAHKHH Kapailink.
21.4-raspud. Arap,

b
lim \'[S,, (x)—S W] dx=0
. n—-s~e g b
6yaca, y xoama (21.57) dwnkumonar wxatop S(v) dynxuusra-[a, 0] xa
Jpmaya sKuHaQUAdu j3e6 aranay.

2. dypbe KATOPHHUHT ¥pTaya ssKuHAamumu. | (x) ¢ynx-
uus [—, @] Aa Gepuaran, T (J; x) sca ynuur Pypse garopu

¥
T (i %)==+ N (@ c0s kx-k bysin kx)
k=21
6ycHH. :

21.8-treopema. Aeap [ (x) pynxyua [—=a, @] opaaukda ysayxcus
6a [ (—m) =] (n) 6faca, yaunz bypve xamopu [—a, a] ga | (x) ea
fpmata axunaauiadu.

Hcb6or. llaprra xipa f(x) dynmkuust [—m, a1l 28 ysavkcus sa
f(—m=f (). ¥ xoaza ymby OGodunnr 7-§ wia Keartspuaran Beiiep-
ITpace TeopeMacHra acocaH, v¢ € >0 oauirasia NaM, Iyniad TpPHIono-
MeTpHK Kynxai &, (x) Tomuaamukiu. v x€{—am, ] yuyu

P22 WI<)/ 75

6yaamu. By Texrcusaukian (o#jananub
T 3
j‘ [ ()= Pn () dx< 2 s dx=¢ (21.58)
—7 —3T
6YHIIHEI TONAMHS3,
Mabaymky, [ (x) [dynkuun Pypee KaTOPHIHHT KucMuHl  HHFHIAMCH
Fp (f; x) yuyn

LT ) —Fa G 9] dx=min [[7 =T 01 @159

-t ) —n
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OYnazu (Kapanicud, 5-§). Hemak, (21.58) Ba (21.59) myHocaGataapra kypa
n T
[ [F@~Fa (5 A de< [ [ (9T, W dx<e
11 -
(v x€l—=, zn))
6¥.1azu. By aca .
lim | [f ()—IF, (f; 0]* dx=0,
Respix, meTL
abuu [ (x) ¢y« xuusg Pypbe xatopu [—x, ;] Ja Yprava AKHHIALMUIMNK
Gwizupand. TeopeMa HCGOT Gyanu. )
Bus yrran naparpadia [— s, ;] opaaugia Ksagpatv GuiaH HHTErpaj-
gauysud [ (x) GyHKIMA yuyH yuoy

;_l

19 2 fl‘
[} )—Fa (: 92 ds= [1* () dx—u[i;’ + 2 (G+8) }
- -
TEHTMKHA KeATHPHO 9HKapraH 31uK. Dy TelryMKIaH Kyphnajuku, arap
fra , n
tim ([ () de—n [4I77 Y @ +5p )=,
n—»m k_—:l
-g

ABHHA

n
1

' = %
TJ f2 (x) dx—T—f—
—3
6y.ca, yaXxomaa

L4¢

(a} + b3) (21.60)

BN
Ii
-

n
lim [[f 0)—F, (f; 9P de=0
n—»c0 ~7¢
6yiand Ba, peMax, f (v) ¢yskumsannar Pypre Katopu [—m;m, ;) da Vpraua
SAKUHAALIAIY.

[yupmait kw6, f(x) dysxuua Pypbe KaTopunwir [— m, ] nga yp-
Taya SIKAHJAMMIIALGY  Kypcarnl yuyH (21.60) TeHramkHUHT YpuUHIH 6V-
JMLIMUM KYpcaTHun 3apyp Ba erapau 6yaamu. Omarda (21.60) [Tapcesars
menzauey 1eb aranagu.

ge§. dyHKUHSNAPHUHT OPTOroHaJ] cacTeMacH.
Ymymnawran dypee KaropH

1. yuguuaaAapHUNT OPTOTOHAJ CHCTeMacH. @ (x) Ba P (x)
dynkuuaiep {a, b} aa Oepuaran 8a yaap Wy OpajMkAa MHTErpa.WiaHyBYH
oyacus.

21.5-rabpud. Arap

o @ (0)7dr=0

6yaca, y xomma ¢ (x) Ba ¥ (x) [ dyukuusaapy (a, 9] na 0pmozoHan  jed
araJjand.
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Mucoa. ¢ (x) =sinx, P (x) =cos x Qysxuusimap [— x, n] Aa oproronai 6y-
A, 9YHKH

b 7T
§ @ (x)P(x) de = | sin x-cosx dx=0
a —n
Gynapm, 5
P(x)=x, ¥ (x)=-2— x?2— | dyugumaaap {— I, 1] ga opiorouan Gyaamu.

XaKukatan xas, .

) : 3
P (0P (1) de= | x [ x2—1}dx=0.
) 1)
Suau
Po (X @1 (D oot s @0 (D), .. (21.61)

Qyuxuusaapuunr xap 6upn [@, bl pa Gepuiran Ba Wy OpadHKAA HMHTer-
panianyBun GYacuu. by (21.61) ¢ynruusiap cuctemacunn {@, (x)} kadu
Gearusanvis.

21.6-tabspud. Arap {9, (¥)} OyHKUuSAIAD CHCTEMACHHHHT HCTAATAl
MKKUTa P, (%) BA @, (x) (R == m) Pyukunsiniapy yayn

j‘b P () Om (x) dx =0 (k= m)

Gyaca, y xoaza {9, (x)} dyukuusiap cucremacu [a, b] ma opmoeonan ne6
aTajajy.
Onatpa, k=m (k=0, 1, 2, ... ) 6Varanja}
b
Jop ) dx>0 (=0, 1,2, ...)

a

Jeb xapanasu. By uuterpa.uu A, xaOH OearuaaiJnk:

b
Me=1 2 (x) dx (=0, 1,2 ...).

Arap (21.61) cucrema yuyH
he=1(%,=0,12,...)
Gyaca, {@, (x)} dyukuusiap cucremacH Hopmas ne6 araiaid.
Arap (21.61) cucrema yuyn
b

' . _ {0, arap k == m Gyaca,
j e (9 0m () dx {1, arap k =m 6yaca
a

6yaca, {@, (v)} dbyHruusIap cucreMacH opmoHopmar el arajajd.
Mucosnap. 1. Ymby
1, cos x, sin x, cos2x, sin2x, ... , cosnx, sinnx, ..
cHereMa (TPHIOHOMETPUK cHCTeMa) [— 7, n] 1a oproroHan Gynamu, uyHkd & == m Gyn-
ranga
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Y COHJapaaH (oiizataHut ywmey

S 0 0(0) = oo + 2D b+ (D S .. (21.66)

n==0

ATOPIH TY3aMH3.

21.7-Tabpu(. 0ty Oy Uy « - oy Ay - - - KOIDpuuHentaapu (21.65)
opmyaa Giusaun awugsaanrain (21.66) katop f (x) dyurumsmaur {9, (1)}
icreMa Gyiinua ymymaauwean Pypve xamopu 1ed aradai. dy, oy, .« - - ,
s - - - COIIAD 3ca ymymaauizan Pypoe rodthduyuenmaapu nehniany.

Oparng, [ (x) ¢yuxums Ounad yHra Moc ymymaamrag Pypbe xatopu
~» Oeard OpKaJdu Kyhujaruya éswsiamu:

[ (x) ~ E‘. 0 Pa(X) = CgPo(%) + ayPi(%) + - - - - 2P (x) - ..

n=0
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