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WKKUHYH HAWPUIA C¥3 BOWH

Yw6y pmapeanx OGupauud  Mapra 1986  (1-Kucu) sa 1989
(2- xucy)  finaaapAa YKYB KydaadMa cudatHia HAWp sTHaraH
smu. 1llyngan Gyén yrran Aasp Mobalinnna Myatnudaap wy -
JdanMara acocaaHu®, MaTeMaTik aHaJH3 KYPCHHE YKulinu 1a20M
5TTHpAnaap. Myaaanguaap Vs rtaxpibanapira Tammﬁ,‘ Namiach-
Japuuunr xynnab macjaxarTiapiiii abTHOOPra 0aK6, KYiJanman
GupMynua Kafita maad ungauaap. Aa%gno IWYHY TabKHAJIaLI JiC-
3UMKY, AapCinKHi AXKHHYN HAllpra Taiicpiaia rabpud.aap, vec-
peMaJiap, TACAIKJIAPHHET KHCA, anHK Ba PanoH Caéunra aicsuza
5TrvS0op Gepuaai. YKyBuA KHTOO YKHLI AAaBOMHAA XKVA2 Ky caxh-
(aazppa wy MabHOLA KHPHTHATAH Y3rapHULIZPra Iyd yeiald.
Mo imuppay, MauTagufl KaTbuATra PHOS KHIHIE BAa METOARK AYK-
Tag flasaphall MyKaMMasapox OYJHLIM YUYH Y éxu Gy Tvuynyara
Te rypu TyHIYHYa XaMm alibK rabpudraray. Macanau. Tyugamegar
ICqopufan  uerapaidadMaramanry, QYHKUHAHANT  TSKIC Y34 ECHS
SMacauri, (YHKINOHAN KETMa-KCTIHKIADHIHT HOTEKHC sKEAsa-
Wypupanrn Ba Wy Kaduiap. Dy Gopaga Myalan(uaapan n:mia 65-
JdHlura ynparan siia 6np ca6ab KYOfHHa TeOPeMATAPHNED OIaTi?
TACAMKIIHAD TeCKapHCHHH (apa3 KHIHW ycyin Opaan scforiapu-
B Rup.

KurobHn KaiiTa Bilnam 4aBoMida OMp KaTop SATH MaBsVaaD
KEpHTHAAN, Gab3lliaps unKapiamy, 6at3H MaB3yTapHHND onda-
WHI TapTHGH Y3rapTHPHARN.

. Myamandaap Gy tanbupiap KHTOOGHHHT acocHii fyuannuis
Yarapripmai, 6ankil yHE TAKOMBJIJIALITHPHIITA Xi3MaT iy, 1e0
NucoGaaiiaunap.

thrpopapauna, myasaudaap pacmuil TaxpHsunaapra, nped,
H. Carumosra, npod. [I. Alonosra xuToSHHHT GUDIHGH 523 {LiH-
H Haupn KyJiE3MacH 103ackAan CHILHPHATAH TAHKHMNG (HkpIa-
DH Ba KHMMATIH MacnaxaTiapH YYyH MHHH3TAOPHUANK Hayep 312-
Aunap.




BHPHHYY HAWPUrA C¥3 BOWIY

MaTeMaTHK aHanH3 oauii maTeMATHKAHHHL AacTiabku Ba
afiun BAKTAQ, aCOCHil Gyanmu G6Yuu6, Gapua 0auil YKYB OpTAapH-
Ia TerHw:an AacTypra kapad y exu Oy xaxMaa yxutunann. Hara-
pHnapu «YeKcH3 KHUHK MHKZOp/ap XHCOOH», «Huddepennuan Ba
JMHTerpan XHCOO» HOMaapH Omnan araiuld Keqmurau Gy Kype
Keltuyrp nafitaapia fedapau xamma epfa MaTeMaTHK aHalM3 neb
-10putina Gomwaniy. Kypeunsr GyHpail aTaldiud YHHHD MasmyHH
Ba maxcalllHi XAKUKATaH xaM TY/Ia axC TTHPAAH Ba yHUHT Baslda-
CH (YHKUMAIADHE aHANK3 — TaX/HA KHIHUI SKAHTHTHHY aHrjaarTa-
-I4. bynaa aHallara KHpulu — xaKHKHIT COHiap Hasapusch, Jif-
MiTHap HA3aDHACH, Y3IYKCH3AKK; OHP apIyMeHTJH Ba Ky
2pPryMestan QyHKUHAAADHIHT AuddepenuHan Ba HHTErpal xu-abn,
‘Katopnap nasapusci, Pypee garopiapi HasapHacl Ky3ma Ty *h 18-
-IH, Mlyun anoxXitia TabKugnall JO3HMKH, aHAJIH3 KYPCH aeun 1M
TapTYGHHUET KATHHIVIKIG Guilan XxapaKTepHaup. YHIATH MaB. ip
Besipg xaMMa BAKT MyafiaH KeTMa-KeTAHKAA OYamud Kepak. s b«
AUyyaaryiHa KYDCHUHT MAHTHKHE H3YMIUIHIH B SXJAUTIUCH KyiTes
AR, Anyio, 6Y KeTMa-KeT/IKHY cak/arad X0/iAa MaTemarHk apanis
KYDeymy TypaMua KYpHII XaM MyMKHH. Dynjail KypHUlIap 2%
~10 Kafy1 KHAHHTAH MaTeMaTHK KATHHATIMK Japaxact (o} el
'.,'a_eHHHHI‘ TyAadHK MHKAOpH 6uial (apKaauain. Typan »
YKY8 joptaapH  (TEXHHK, NeNarorux, yHMBEpCHTETJapHIIT vk
XML (agyabTeTnapn) yuyH Eamarai AapClHKIapAa Ba K§ET
Manapya Gy Ba3HATHH AKKO Ky3aTIML MYMKHI. _ Yo

aduuiiKH, OEBOCHTA MarTeMaTika MyTAXACCHCAHTH Oy s
'T..yahmm OMaQMraH TajaGanapra MYyJKaJnaHraH aHatus It}a”;;
“Y3Huggr IOKODH Japaxkaga MaTeMaTHK KaThHATH Ba H3yuAaMeE
OHay hapx KHIMOFH Kepax. 26 pa-
.. Yudy kuTOOHH Esnufa myanaugaap aHa Lly MypaKK&s L
“2dagy Gamapuura nuTuaguaap. Kitof, acocad yRHBEPCHTE -
“WD py penarorska MHCTHTYTJapH MaTeMaTHKa, amadiit MﬂT"?-‘[i‘
':“'Ka Ba Qu3NKa-MaTeMaTHKa (aKyJbTeTAapH MaTeMaTHK xl';;T
;:ts, Kypcw jacTypiapura Mysogur E3uirat. TowKEeHT }C_l:__?.}‘liqa
Yimepeyreraa kyn fMap mofailmiia Maskyp KYPC IyE ép-
*RUray  yabpysanapHMH3 KHTOOHHM E3HLL }KapaeHHna"_Ka‘iﬁTf‘ e

M Gepau. llly Guian Gupra, XuTOG Kynesmach TaHED AL

May,py3aapiMHuaja «CHHOBY1AH YTKASHIAK. - pa B3
wy, RUTOD E3unnumn jxapaduuia O3 MATEMATHK KaTBUAT B are-
2 Miikyy TabMHHAAIIrE MHTHAHW GHuaH Gupra AHa Ky A
Ta aMan KUINHK.
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Bupnnunnan. MasniyMki, tanaGanap 10Kopit Kypeaapaa Ma-
- TEMATHK aWaJH3HNHC y3BHA JIaBOMHM CH(AaTHAa (GyHKUHOHAA ana- .
#JH3  KypeH Ouian  TamMilajJap, YHAark acocHii Tylwyhyaaap .
+(dynkinonan, onepatop, MeTpHk ($azo Ba X. K.) aBGCTPaKIHA -
-Hapa)kacu HyKTad Hasapuaan anaJusHHHT TYLIyHUa/japHAaH «Bup -
*[IOFOHa» I0KOPH XHCOOJMAHAJM, WYHHHE YUyl yJaapil aHaln3 Kyp--- =
‘CH 1aBOMHIA Tanabajap OHTHrAa cHHFZHpa GOPHUI, y.JIapHH «OHP -
.Kanam» HJICapHHH KypHIIra ypratra GOpHIL, (bUHKPHMH3Ya, HKKAJa
<banmy sraanaw yuyn xam (oiina xeatupamd. Ajinn nafiraa, Ta--
-nabasap MaTeMaTHKAHHHT MOXHSATJIAPH OHaal TaHHIUAI BMKO- - °
HuATHra 3ra Oyaangunap. By sca Gymakak MyTtaxaccucHiyr Mate- -
-MAaTHK JXHXaTAaH IaKJJanHwyia MabjiyM METOJIOJOTHK axaMH- . .
"ATra sra.

Mxknpuupan., MatemMaTHK auajusHunr Typ.ay coxaJapra Tat-. - -
-6MK JOHpacH HHXOAITAA KEeHI. AMMO WIyJapiaH 3600 MyXHMIH,
«DHKPHMU3YA, YRHHT Xap XHJ MaTeMaTHK 06beKTIapHH (HPpauHo-
‘HaJ COHJNapHH, QYHKUHSJIAPHH, XOC Ba XOCMac HHTerpafiiaphH)
<TaKpuOui Xucobnawra Kyaaauummmpanup. Cupacugs aittrainaa,
‘aHa3HMHr 6apno OyAHIIEAard acochu¥i mMambafapiaH GHPH XaM
-wynp. Bynpail mMacanmasap XO3Hpra Kamap XaM aHaJH3HHHT Ta-
9aKKuETH yuyH xu3Mar KHuH6 kensntd. Iy mynoxasara tagHran
X043 aHaNH3HHHT TaKpubui  Xucobaawaapra  Kywlaanuiuyra
acocuil obTHGOD Gepuaran. Dy ypuHAa Myammnbiap ¥3 HAMHI
13JiaHHIINapHAAH XaM dolizananranaap.

Yunnungan. Acocuii TywyHuajsapHu KHDHTHLI, acocHil ¢akt-
JAapHH  [apxJawjia MyMKHH Kajap CcOoxapox, TYWYHapiHPOK
PHKp IOPHTHIUrEZ Ba MYatsiH TacaBBYD XOCHJ KHJAHHTaHAAH Ke-
“MATHHA yJNAapHH MaTeMaTHK KaTbHAT Ba H3UIUIIHK OHaad GaéH
rEuUIra Xapakar Kuaunin. Dy XaMMa RapciHK Ba KyaJaanmaaap
uyn xam QolpazaH XoaH OyJamaraH Y3Hra Xoc MeTOAHK EHIa-
<Hm Oyan6, kuTo6aaH TeXHMK OJHil YKyB IOPTJAapHHHHT Taaaba-
.apu Ba YKUTYBUHJApH (ofifanana ONMILNAPH YYYH HMKOH spa-
-41H-

Knto6 KYyAéaMacHHMHr pactnalKH BapHAHTHHH CHHUNKAa6
YKu6 uukHO, yHH MIMHAI Ba METOAMK JKHX4aTHaH SIXIUMJaHHLIATA
$3 XHCcaJapuuu KyuwrannapH yuyd gouentnap 3. X. fxy6os Ba
-6, Hamwxonopiapra myanauciap Tallakkyp H3Xop KHAaauaap.
-bukp-mynoxasanapn OHaaH KHTOOHHHT AHAja SIXIUHJAHHILKCR
-MYHOCHO  XHccaJapHHH KYWTAHJIHKAADH YY4YH  npodeccopaap
-JI. W. Boaxosckuit, A. C. Cabayanaes, X. P. Jlatunos, nouent-
aap A. Bopucos, P. Fanuxyxaesnapra xammza maxcyc myxappup-
<MK BasHpacHHH MacbyNHAT Oujan Gaxkaprawauri yuyd Touw-
ket JlaBnat ymusepcuterH npodeccopun F. H. Hacpntannosra
-MyadaH{aap caMHMHE MHHHATHODYHANK OnaaHpaiuaap. Kya-
‘JaMajard KaMuiIHKIapHd Gaprapad) sTHwra Ba YHEHC cHda-
.THHH AXIIHJIAWra KapaTuiarad (QHKpP Ba My.oxa3alapuii GHi-
-Qupran yproKjapra Myanaugaap aBBajilal V3 MHHHATAODUH-,
JMKJIapHHH OMALHDaAHAAD. N



1-505
AACTIIABKH TymyHYANIAP

YiuGy 6odaa MATeMATHKA GaHHHTHD Oapya TApMOKJIADIAA KiJLiaiy -
JMANHEAH SHT MyAHM TyUIyHYanap Xakuna 6awad MabIyMOTAap GepHia,
YHIAM TyulyHyanapgan TYIUIAM Ba akcnanTHpUUI TYIIVHYATADHEN e

THPIIL MYMKHH. ¥ fapan MATEMATHK aHamH3 KypoH JABOMHAA MyTTACH.T
doHaaaruG BopHnan,

I-§ Tynaam, Tynmamaap yerupa amannap

l. Tynaam rymynuacy Xap Gup cparnit yprasius i
YHUHT acociit 1yUyHYAADH GMnak rammupuAR  GOILTAHAL. Ty..”_‘“j’
TYUYRIACH MATEMATHKAHHHE GOMITaNeIy TylUIyHyanapuiaH Gitpit '?’Z"_”"’
Y MHCOLIAD Epramina Tywykrapuagy, Macanat, wKapRArH 0D,
Gapua Tiepir Kacpap, Kyéw cucremacuparr caigpanap, Gepiran Yk
Tanad YTyBIH TYRpI Winangmap TYMuaMt Xakua rarHpHIL My MK,

TVaavsm Tawmig srray Hapcajap (mpegMersiap) YHHHT d4esennag.
P 186 atanany, . .

AATIA, TYNIMIAD NOTHH Bk roHOH andaBuTHHHHT  GOIT Xaphapy

Giman, vaygr SMEMEHT/IAPH 3ca Kuypk xapdyapy  GuraH 6enrf:maﬂag;:_

lacanan, A, B, B F L nap Gunan tynaavuw, @, b, ¢,
Jap Gitan TYNAAMHUHT SNMEMEHTHHI! GesrHaitvMis. i A3a ragu &

ATap A rynmaminer snevermy o 6Yica, a€ A exit A3 Axc \.n{“’”'
M Ba @ smement A Tynuavra TeTHULTHY Aef YRH/IAML. Bina
Q€A &t a¢ A 16 €31na Ba «q aement A TYIL1aMTa 1-(:1" ';:H;I“ g‘MaC»
26 Vrmaazy, Macanan, A = {9, 4, 6, 8, 10} Gyaca, y Xona €4,
T€4 6Vaamy. . . .

Hekau comgary SEMEHTNIAPNAN TanKeyr TONTAH T},nquqi/;:z{u myn-
AAM 2e5 atanagy, Macanan, I0KOpHAA kesTipurad TYMAAMAAPAAH lrcag,.
Jary KHTOG12p weRmi TYIMAMHH Tkt Tagd. | AMAADHI — gy

_ Marevaryang KYMHUYa vegsy Gynwaran  Ty0a) TYFpH Kac €L
Mniasapry Kapauira TYFPH Kenagi. Macasad, GFJE',"qulyﬁrv il -[Ena-’
P94 uarypay COHAAD, GepHiran wyxragam yrysun Gapda TYE| S
18P T¥naaMy yekcya TYNIAAMIIAPTa MHCON 0ysa onalt. GiLnaK Ge gy
s D2PYE HaTYPAT comnapaan uGopar rymav N xapit S
a1 By

2 .
N={1, o Sooovn . Yeu N={nn=123 ..}



katn é3unap. Slha 6up mucon cudarmpa B = {x: x*—5x -+ 6 =0}
TYiaMi Kemupaitnik. Dy 1ynuam x*—5x -6 = 0 Tenrsama nagus-
Japujan Taulkus TOnra.

IOkopuaa 6M3 TymnaM ynmir Gapua sjeMeHTapu Y4yl XapakTepaH
6y.Irai XYCYCHATHH, KOMAZHH KCATHPHUI OWaall GePHAMLIMHY, VHUHT-
JeK, yHHHr 6apya sjeMeNntnapiiy GeBOCHTA KYPCATHII GiIaH GepHIHIIHHE
Kypauk. ARpUM BakTJapia TYymiaM Kaujali xapakiepid XycycHsiTra sra
6yanraH aneMenTiapAad TALIKIUT TONMaHJHIH Mabays OVica xawm, Gviinai
XYCYCHATIH 3/eMeHTAap Mapxysd OyamacautH myskui. Macasan, 4 tyn-
naM - x = 1 tenrsaMauuHr (n €N, mEN, n < m) wmarypai couap
TYOMAMHAArH WINH3KapHAAH TaWKHA Tomral Jeiiniaca, Oy TyTLIaMHMARD
6HTTa NaM 3JeMeHTH HyRJHTH MabayMm 6yaaad. Bynra caa6, Gepuarad
TEHrJAMAHHHT HATYPaJ CORJIAp TYMJAMHJA HJAAH3ra 3ra  3Mac.aHrHIup.
Byujan RyprHaMMKY, 3JeMeHTIa 3ra GyaMardi TYIAaMIaphH XaM xypHil-
ra TYFpH KeJaiH.

Durra Xam a;meMedTtra sra GysiMaran TYMiaM Ggu: mgnaas  IeiHAa-
i Ba @ Kabu GejrijaHaji.

Hlynn TabKunail JOUMKH, TYNAAMUH aHHKJAUIZA VAN TEUIKHI 9T-
FaH ssemeHTJIap opackiia afHai Oup- GHpHra 1eHr OyJarad 3sIeMeHT.Iap
TYIIaMUIHT B/eMeHTH cudarnia daxar 6Hp MaprariHa omiHagd.  Maca-
qan, B tynaam x*—3x -2 =0 TEHMaMAHHHI WITH3JapHIAH HEOPAT
oyacmi. By TeHrgaMasuur wamusnapn x; =1, %, =1, x; = —2 6%.u6,
yaapaan  Tysuaran B tynaay geranza 6n3 1 sa — 2 sJeyeniigapiaH
Tysiaran B = {1, — 2} TynaavH{ TyuryHaMmHs.

Kynmima TynaaMmaap, yaap UYeKaH €KH UeKcH3 GyHuliZaH HaTbi
1Hazap, CHMBOAMK DaBHIUJA TEKHMCJHKRA GHPOp IDAKI, Macaia, s0Hpaya-
Jap Guian 14cBupianajd, By sca Tymnamaap ycTHia Gamapnaran ama-
JapHIt TacARBYP KIJMILA4, yAap OPaCHIArl MyHocaGariapHi \'praHHiiza
alya KyJainnK TYEARpadH (1- uisma).

Arap B tynaavsusr Xap Gup aaeMenuTH A TYIMnaMHuBr XaM 5.7eMel-
T Gvaca, B TymaaM A TYIVAMHHET KUCAlL €XH  Rucuud  myniasu
(mynaan ocmu) neb araramn pa B A xabu Gearmianaam (2-unama).
Macanan, B={2, 4, 6, 8}, 4={l, 2, 3, 4,5, 6, 7, 8 6vacun.
Byiiza B < A skaiJUriid Kypunl xHiHH sMac.

Bymr tynsam @ Xap Kauiai A TynaaMBHHD muewmm  (kueMit Tinaa-
M) ae6 XucoGnaHai. Y

Bupop A tynaam Gepiaran Oyacnyt. By Tynmnasvumnr Gapua icmmit
Tynaamaapagan noopat Tynaammi F(A) xabin Gearmiaivus, PaBu}amm,

1- up3Ma, 2. ynama,



FEF (A ACT(A). T (4) rjmnan SMEMENT/IAPIIHIT V31 T{IIaMAHp -
Macanan, A={1, 9} B ={1,"2, 3} T¥nmammap yuy

.F(A):{{l}, {2}, {1, 2}, @},
FB)={{1} @ 8, (1, 2, (1, 3, @ 3}, {1, 2, 3), 2}

OVrame. Yaywmarn, SACMEUTIaDH COH 1 Ta GYMIral TYMAAMHUHC Gapua
KHCMF T{1IaMTapuias Tysiaran TYIIaVHHHD 3JEMEHT/IapH COHH 2° ra
TEHr,

Arap TynnaM vexcus 6y1ca, YaHHP KuoMHH TYIAMIAPHAAH TY3H/ITaH
TYNIAMHHAD SJEMERTVIADH conn Gexuée kym Gyram.

l-tanpud. Arap 4 Tymmam B TYIVIAMHUHT  KuCME, B Tyriav A
TYIUIAMHHHT KHCMH 6Yaca, y xonma A Ba B TYIIAMAD MeERS minaam-
2ap 1e6 aranapy.

A 82 B 1ymnammap tenr skaumiry A — B KabH E3uaj.

Macana, A tynnam kn KYPHHHImary COMJapiaH HGOpaT GYJCHH,
Oywia k=0, 1, +2, ..., souu A={a:a=ka, £=0, +1,
Tl
B tymaav aca sinx =0 Tenraamanusr eydvTapuiiad Hoopat GYJICHH,
ABHH B = {x: sinx =0}, Arap sinx = 0 TearsaManuar 6apya eqHM/IapH
Y=km b=0, =1, +9, =3, ... dopMyna GUaaH ESHAMMMHU M-
cobra oacak, A = B Gymimman Kypamus,

2-tanpud. Arap wyngalt a€ A tomuacakk, a€ B Giica éxu wyH-
Aaft b€ B ronuncakw, b€ A 6yaca, y xomma A Ba B Tynnamaap menz
dMac Neifuany.

By xon A # B xa6u &sunapgy. f

Macanaw, yu6y A=1{2, 4, 6, 8}, B={l, 2, 3, 4} Tymiawap
TeHT 3Mac, 3

2. T¢nnamnap ycTuaa amaanap. bus Kylaga TYnaaMIap yc-
THAa Gawapiiajuran aMasiaphy Ke/NTHPAMHUS. )

3-tanpud. A Ba B Tyniammapur Gap-
Ya 2sjieveHTAapuiaH Tawkii rtorran C e
aaM A Ba B TYIIaMAAPHHINT durunducy 1e6
aranagy.

A Ba B rymaampapsuar fuensapuch C =
=AU B abu Cenrwnanagd (3- unsma). Ma-
cana, A=({2, 4, 6, 8}, B={l, 2, 3, 4},
E={2,4,6,8 ..},D={1,35,7 ..}

Avf 6§nca, yHpa ysiapHHHr HHFHHIMIIAH KYHiAa-
TH TymjaMmapgas  uoopar Gynamw: AU B =
3- un3va, ={1, 2, 3, 4, 6, 8}, EUD:{[' 2, 3, 4,

...p=N, AUE={2, 4, 6, 8, ...}
IOKopuaa kemupuarad 3- Tappudgar:
AUA=4, AyB=By4
KeS wnkagw, wynuscaex, arap 4 < B 6yuca, yiza AUB =B 6yna-
IH.
4ravpugd. A B TYNNAM/TapHUHT Gapua YMyMHR SJleMeHTIapUaaH



Tawkua tonran D 1ynsav A Ba B Tynaav- e
JIAPUHNT Kynadmmacyu  JICHHAa.

A Ba B Tymaasnapnuur xynairMacn D =
= A B kabu Genrnaanain (4- unama), Ma-
casan, A ={2, 4, 6, 8, B=1{l, 2, 3, 4}
6yusica, yJapuHHr kynafitvacy A B = {2, 4}
Tynaam 6ynapd. Tynaamnap Kynad1MacHuusr
4- Tanpudugad GerocuTa g

ANA=4, ANB=Bn4A
Kenu6 uMKaid, WmyHHHraek, arap ACB 6ya-
ca, yupa AN B = A 6ynagu.

Ukkn tynnam gynadirmacu 6y 1yniam, asid A(1B =g 6yaca,
y xonga A Ba B Tynaamnap kecuwmaiiduear mynaasaap geduaagd.
Macanan, £=1{2, 4, 6, ...}, F={1, 3, 5, 7, .. .} 1¥n1avnap kecHu-
Mafiqurad Tynaamdaap 6yaamd, gyHka EF =@,

bBu3 TynnamaapHHEC HEFMHAMCH Xamua KymafitvMacH TanpudiapHHH

4- yy3ma.

HKKH Tymiamra nucoatad xentHpuuk. Arap A, A,, ..., A, tynaawiap
Gepurad Gyuca, yJIADHHHT HHFHHIHCH
A U4,U.. .U 4,

Xamaa KynafitMacu
ANAN .. .nN4A,

IOKOpHarira yxwai TabpudiaHag.

S5-rabpud. A TVnaaveuir B Tymnavra cerdunim GyuiMarad 6apya
3JleMeHTIapuAaH Tysuirad £ tyniam A t¥nnampas B TiMuavHHHC @dup-
Macu peb aranaj.

A pan B puur afupvacH £ = AN\B xabu Gearssasazs (5- uxama)
Macanan, A ={l, 2, 3, 4, 5}, B={3, 6, 9, 12} 6Vsca, ANB ={I, 2.
4, 5} Ba BnA={6, 9, 12} Gynagu.

Arap A tynaamM S 1ynaaMuuar guemu (seun A< S) 6Yaca, ywdy
SN\A afiupa A tynaamun S TYnaavra myadupysuu minaas ged ata-
gagy Ba C,A xaGu énaanu:

C,d=S\A.

6-rawpud. A TynaavmnHr B Tynaavra Teruuri &isvarad  6apya
aniemenTMapiian Ba B tyniavunsr A Tynaamra tersmunt GY.aMarad 6ap-

5- uiama, 6- unama,



ua SOeMEHTMIDUAAN Tyauaray T¥maam 4 sa B TYAIaMJAAPHHHT CUMMem-
PUK auupiacit neG araaagy, Cumverpuk aiinpva A A B xaGu  Gearn-
JaHajn (6- unama), Tawpidra Kypa

AAB = (A\B)|j (B\A).
Macaran, arap A={1, 2, 3, 4,5, 6), B= {4, 5, 6, 7, 8, 9) Guca,
Yy 0133 Oy Tymnavaapaunr CHMMETDHK aftupmaci

AAB={], o, 3,7, 8, 9}
6ynamt.
Hkkn 4 ma B TYnIaM Gepunran 6yuacun. Bupunun aneventy A Tyn-
MANLS, NKRUHYH daeventy B TYIIaMra Terwan  Gyaran TapTHOJAHraH
(a, b) RyOTaKAapHy Kapaiig;

atA, beB,

. "Tabpug. Bapua (g, b) kYpunmwzarn ydrmicaapaan Tysuras
T8N A B2 B tnaawapisr Hexapm xynagmyacu je6 arananii.

T¥naavaapumne Hexapr x{naiimvacn A x B xaGn  CGearuaana
Onatga 4x 4 Vaan A ge6 Gearniananm, sipHH

AXA = 42,
Macana_ﬂ' A={, 9 3, B=1{2, 4} 6yacud. Dy tynaavaapuunr Je-
KapT K¥nafirmac kyfars

AxB ={(1, 9), (1, 4), (2, 2), (2, 4), 3, 2, (3, M}

TYNAaM Gynany, YayMan aitranga, A xXB = By A.

XODHAA TYnaaviapHy Ba ¥48p yeruia Gaxapiaras avMaiapHin Tace
BUPMAW yayy 1ypaariaran wak1aap Jidaep — Buen duaepassatap 1el
T3 (1 — 6- unsyagap).

Gonpi i iBepeaa T§naav. Okopuga KupuTiLaran amaanap uxTH-
Cpith T)"'H.nam.rlap YUYH, TYOIaMIapHHET  TaGuaTtira Xeu  KaH1ai l'-lalpl_'
KYyHMacnay TabpudaaHan. Avmo OyHaall «yMyMmuilanks Gabain KOHKPET
SOLnapRa aHoHAr HYKOMMIINNTA O KeHiLi NaM MYMKIIH. .\‘Lu_L_‘.-a.'l:!'fl. A
T cnparia 9, 4, 6, 8, 10 conaap Tvmmavmin: A = {2, 4, 6, 8, 10}.
TYnaam cudatnga Ky&w cicrevacinary caitépanap T¥naasiiit oacaK,
TIDHRHT finpyicn pa Kynmalitvaci  dopmanb afituia  OMmlHEd  XaM,
MYHIK Fafipuragimiimgka oG Kemiunt pasway. Bywjall MaBHOCHIMHK
A0TaPHHY pemieno KWW yuyH, oataa Gapua amannap Gipop YRE
Bepcay TYnaaM 1e6 ataaysun TYIAAMHRHD KHCMI Tyn.na',l.|:11_)_ll ye-
A Gawapuaa ne6 Nueobnanamn. By yunsepcan Tymaam L éin
Otaai Gearnranag. Macasan, IOKOpHAA KeJTHPHIraH COHMI MicO/IaDaa
YHHBeDCaT T nay cuatiza Harypan commap 1inaavn U = N = {l‘, 2.
o<} OAHHHMM MYMKHH, 3itnep — Bien nuarpayvasnapy yuyn sca U
ClihaTnza TEKHCIAMKHHHT HYKTAAapH TVMAaMH OMMUHLIH MYMIGHH,
Hlatevatig awaaus kypew pasommia, acocaH, yHuBepcasd TYMJaMm CH-
13 Xakiii CORIap TYmnzavi R (xapaur 2-606, 4-§) Kapa.ia .
4 5 TYnaawun 6¥aakaau. Bupop A Tiniam Gepuaran 6y.mi6,
R s A, T¥maavsap yHERT Kucwuil Tynaamiaap Gyacun: A, &

SAlk=1,973 .., 1.



Arap {A,, A,, ..., A} gucMitii TYHIAMAAD CHCTEMACH YUy

1. A UAU ... UA =4,
. ANA, =2 (k+6 k i=1,2,3...,n)
., A} arctema A na 6grakaaw Ga-

wapraap Gaxkapuaca, {4,, 4,, ..
1ynaamaapra  GyAaKanean

wapran éxn A tymaam A, A, ..., A,
JeHrna.

Buparu wapr Ay, A, ..., A, T¥nnavaap Auemignen A 1ynaam
BYAMIIMHY, HKKHHYIE WAPT 3ca 6y TYMiaMJaapi{ur Xed OHp HKKHTACH
V3apo rkecHwMacauriiy oHagupaas. Mikana wapr Gupraankga A jard
Xap GHp 37eMeHT OY/ak/JaUIHIHT GUTTa Ba (hakaT OHTTA 3.ieMeHTHra Te-
THIIY GYJMUIHHH TABMHHAAHAIL.

Bavsan {4,, 4., ..., A} mr A jaru Ofaaxaaw, A; Japuasy 3ca
BYNAKAUNHHE 24eMeHmaapy ReiHaanu.

TaGumiiky, 6urra A tymaamza typau 6faakjauriap  Gas<apHJTaH
6y mMyMkuH Ba Xap kasgait {A;, A, ..., A} GYaakaau F )
HHHE KHCMHAID.

Mucoaaap. 1. A={1, 2, 3, 4, 5, 6} T¥naam Gepuiran 6Y.iHG,
A ={1,2), A, =13 4}, A,={5 6} 6vacun, Paewsuks, A;<4,
A,=A, A,cA 6yab,

1) A, UAUA,={1, 2, 3, 4, 5, 6} =4,

2) 4NA =2, N4, =2, A N4 =0
SYnanu. Jevax, Oepunrad A t¥naam A;, A,, A4, tynaamaapra 637ax-
sauraugnp, ((A;, Ay Aj) cuctema A tynaamaars GYJaakiawaup.)

2. A={, 2, 3, 4, 5, 6} 6ym6, A, ={l}, A,={2}, A,={3},
A, ={4}, 43 =15}, 4;={6} o¥acuu. By xomma xam {4,. 4, A,

o As, Ag} cicrema yuyR 1oKopuzark 1°— 9°- mapraap GamapHaazH
Ba, geMax, ¥ A garu Gysakmaanm Oyaaiu,

2- §. A«caaHTHpHWAP

1. AxcaaHTHpHW TymyHYacH. AKCJIAHTHPHIL TYUIyHYACH Ma-
TeMATHKAHIHT aCOCHH TYlIyHuYaaapaal GHpH. AKCJAHTHPHILMAD HA3apHS-
cuad GHp TYTIAAMHHHT 21eMEHTAADHHH HKKMHUM 1TYTIaMHUHD 3/JeMeHT.Ia-
PHL2 MOC KeJTHDHII KOHYHHATMApH Yprauuaaii,

Mikn E pa F Tynnay Gepuaran GYJcHH.

8-tawvpud. Arap £ 1ynraMgaH  OJHHraH xap OMp X 37eMeHTra
(x€E) 6upop xouna €xil KOHyHra K¥pa F Tymiamna GuTTa y 3S/eMeHT
(y €F) Moc kyifmaran 6y.aca, y Xoiaa £ 1ynaamuy F TynasMra asc-
AGHMupLU GepHarad aed atanagi. .

Axcqantupiuliap Kynuuua [ \aphu opkamr Gearwiauud, Kyitnzariua
B3MJIAAH:

ftE—>F éku x—-—y.
E Tynaam f aKCNaHTHDHINHINT GHUKAGHUWL coxact jed araiand.

Mucoamap. ILL.N={1,2, ... .n ..} N ::{],:1, P,

M
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T0NaMAIP  GePiran  Gfncuy, Arap xap OWp Hatypanm  coM

1 B 1
n ra —- COHHIL MOC Kyiicak: Tt —, O3 [:N—>N' axcaanrupuwra

n

sra Gynamus. Babaan Gy MyHoca6ar f(n) L[5 Kabu Xam €aunagu.
n

2. N a N' 1¥naavazp Gepuaran 6.m6, xap Gup n €N conra —lz eN’
n
i 1
OHHH MOC KVHCAK, ABHH N — — , : ! =
c KY - o Y ywby g:N —N’, sivHu g (1)

1
= —— aKCJATHPHLI XOCial Giagy,
t
3. Xap 6up n€N comra N’ TYynnampHar | COHHHH MOC KYHuG (SDHH
Tl
n—t=1)
Q:N—N, apmn g(n) =1
AKCIAHTHDHIITA KeJaMis.

B
F
A r
s 1]
£
a
7- unama,

4. Tyepu Gypuaxm ABC yubypuax Gepuarar Gyacun, E tynaam

KaTeTHHHr HyKTaaapuiaH, F TYMaaM 3ca TUNOTeHY3aHMHT HyKTala-
pHAAH HGopar GyacHH. E Tynaavmuer Xap Gup x sneMenThra F yn-
JaMHHBT  y oneMEHTHHH 7-0 UMaMaja KypcaTHaraHupex Moc KyiiHo,
f tE—F aKeaHTHpHITa, Gy TYMIaM/apHUHT 3/eMeHTJapH opacupa 7-0
YH3Mana ggpcatraraBHieK MOCAMK YpHATHO, Gowka, g:F — F axcaiar-
THPHWIrZ 33 Gynamus.

__ O\eATHppAraH MHCOMNAPAAH GHp TYIJIAM JEeMEHTVIADHHM HMKKMHUH
TYIVIAM 3peMeHTIapHra aKcaanTpriap (£ — F) Typauua 6yaumn MyM-
KHH SKannuruug kypamus.

E Ea F Tyniamaapeusr 2Jje-
MeHTJIaDHHH HyKTazap 1e6 TacaBsyp
KuH6, f:E—F axciaHTHpHIUHH
8-ui3mana KypcaTHiraHujex Feo-
MeTpHK Hdofanaw MymxuH. Maca-
JI3H, 10KOpHAA KeNTHpirad 3-Mu-
conpard  @{n) =1 AaKcJAHTHPHIL
8- ui3Ma. - uH3MAZArHIeR TACBHPJAKAIH.




" 5 £
9- ynama,

Ywey f:E—F akcnauTpui Gepuiral OV/icHH. [ arcaadTHpHo €p-
Jamuga £ TYMJaMHUHT X 3JEMEHTHIa MOC KedraH F TynjaMHHHT Y 3Je-
MEHTH X 3JeMeHTHHHTr axcu (o6pasu) ne6 atajgagw Ba Y = f(x) xadn
Genrunavand. Sumd F TynaamMpa HXTHEPHH Y ievenT onaitmuk. £ TVI-
JIAMHHHT lIyHzad X 3IeMeHT/IAPHHH KapalIMKKH, YJapHHHT  aKCJIapH
¥apanaéTrad y ra TeHr GOYJCHH. Byﬂnan x€ E anementaap y HUHE acau
(npoobpasu) pe6 aranagi Ba 7" (4) xabu Genrnaanazu, spEH "=
={x: x€E, f(x)=

Arap AcE 6Yaca, A TyniaM 3JeMeHTJapHHHHT akcjapuaiaH HGOPAT
{/ (x); x€ 4} t¥naax A tynnavauur F pard axcu pe6 arazami Ba y f(A4)
Kabw 6earnaanap. Arap B F 6ynca, B Tynnav asemeHraapuHHHE aci-
napujan uéopar {x: f(x) €8} tymmam B TynuamsuHr acau ae6 aragaif
ray f_[ (B) xabu GenrmnaHafM.

Mucon. N={1,2,3,..., n, ...}, M={—1, L1}, 1¥mnam-
aap Ba f(n) = (— 1)* axcnantupu Gepuaran Gysicun. Bywga, MacanaH,
5€N wuar akent f(5) = —1 6ymmd, M Tynaavaa onvurad | HHHT acTH
3ca f—l(l) ={2, 4, 6, 8, . .} xydr commap Tymaamiumas nGOPATIHP.
N aymaavmmr guewn 6yaran A = {3, 4} (ASN) TVnaaMHMHT aKcH
F(A={—1, + 1} =M 6fnann. M TVmnamMuuur KucMu Oyaran B =
= {— 1} {Bc M) r¥naavpnur acau sca [ (B) = {15 03 R T

Gyapy.
I-Teopesa. F Hune gucsrapu 6fa2an A ea B mjnaamaap k-
nQUMAACURURE ACAU OY MUNAGMAGD ACAAAPURUHE KONAmmacuea mene:

FFHANB) =" (A0 i (B). (1)

Hedor. (1.1) tenraukuuur 1¥FpUardey Kypeaiuur ydyH yuoy

FHANB= AN 7B Ba i (A i (B)=F (AN B)
MyHocaGaTiapHd HcGoTaaL eTaprm}mp
Dapa3z KuIaHIMK, ¥ sueenT 1A NB) T¥naaMmmr HXTHEDHIT 37e-
MeHTH GyacuH: X€f (A NB). byanan f(x)EANB xemid qmqa;ur He-
Mak, f(X)€A Ba [(x)EB 6ynam. umt f(x)EA nar x€f'(A),  wy-
H;{Hraex, f(x)€B pau xE - l( )ra sramua, Ulyugait grmd, ¥ €f (A)
x€f7H(B), pemax, X€f” ( n f— (B). Bus [~ (A N B) TynnaMuaH oIHH-

13
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e

rain Xap OMp X saevmenr [~ N0~ B
: j TYIIaMEIHT  NaM s ITH
SKAMTHRIL KYPCaTy Ilemu)ﬂf (8) ¥ NAM  3nemel

T AnB @n FB). (1.2)
. SLI S qt(fn N F'(B) rymnavumnr msTudpuii snemenTi
Ggaci: YE[ (DNF7(B). ¥ xomma 6/~ () s x€f~'(B) Oaamn,
Bynpan sca, FRIEA, f (V€B ra ora Gymawms. [levax, j(x)€ANB
GYam, HATINANA Y€ (4 ()B) skaHMrHHH aHNAMIS, yrait K-

5 ! sl & P —
and, [ (A)NT(B) rinaavmnur uxtuépuit x anementn f~' (4 0 B) Ty
AaMUBHE XaM 37eMenTit GY.agu. By sca ’

an @ e Ang (1.3)

SKaHHRM aHraataan. (1.2) sa (1.3) myHocaGataapaan (1.1) Tenrmix ne-
aub unkan. Teopeva uc6or Gympp.
Kyiizars Teopemanap xyxam wyHra YNWAm HCGOT Kimimaiy,
2-TeopeMa, F wune gucnnapu 6jacan A 6a B mgnaanaap nurun-
Jucunune acal 6y mijnaasiap acaraputune UUruHOuCU2a menz:

=4 - —1
FHAUB =AU ®). (19
3-TeopeMa. £ nune xucusapu Oyazan A 6a B mgnasanaap gurun-
Qucunune arcu 6y mynaamadp axcaapd durunducuea mene:

f(AUB)=[(AUfB). (1.5)
2. AKcnanTHpHmHEEHT Typaapu Ywoy
[:E—~>F
axcaauTHpHil Gepwaran 66, f(E) aca E TynaamMHuur axcu oV.acup:
P(E)={f(x): xE€E}.
PaBwiangu, xap xanzail axkcJaHTHPHUT YHyH f{E)= F »ynocafar

Lpunmi. .

9-Tanpud. Arap f:E—F axcranmipiuza f(E) -= F 6Vaca, Gyn-

Iail aKcaaHTHpHWw E TynAaMHA F HuHT usuea akcaanmupuwe 1e6 ara-
AagH. . .

vi=l1, L L Tinnamaa

Mucon N={1,2 3 ..-h/ = ;s""} by o

1 (. i

Gepnran Gy, f:N—- N’ aKCIaHTADHUIL 5¢a 7 o (exm fn) = 7|

wga N TVNIAMHHHT  aKcH

K§pHHAWAA Gepuaran GyJacHH. B_VISKCJ!IaHTl{pn
}Ti"nnamnaﬂ uGopar Gy-

] — - p—
=i n=1,2 =5 Froe
an
N e N7 g KCIAHTHPHI HYHTa aKCAHTHPHIIAHD.
G, F(V) = N* Gynama. Jeva, [ a
I-Gaé;fﬂa)?; mp”\; rag 9, 3-MHCO/IAPHArH Ba 7-6 uumsvapard aKC/aH-
1 nrupHLLIap Gyaanm.

THPHULIAD XaM Huira 4Kc/Ta
pl/I‘mrg :xcnaumpnwﬁu 10-un3Manars Kabu TIeOMeTpPHK TACBHDJIALI

M}'M]K(:H’[-‘a spic. Arap fiE—~> F akcnantapuuina f(E) = F 6Yaca, 6yu-

14



adit akcnantapuir £ TSiaaMim
F uuur yecmuca axcaanmupuil
neb aragaju.

Yerura agesanTipHuig Gab-
3AH  CIOPBERIMUGE AKCAAHMUPULUL
IeHunan.

Micoa. E tynaav Texc-
gukpard (@, b), a=0, = 1;
b=0, = | Hykrasapgau ugo- - wiE
pat: E={{a, 0):a=0, = ;
b=0, = 1}, F r¥naam sca 0, |, 2 conaapuan ndopar: F ={0, I, 2}.
E TynnaMHMHC Xap Gup (@, b) 3ieMeHTHHH YIUGY

(@ b)—L-q4p

Kowpara kypa F TYmuaMuiHr 3jdeMeHTJapura axc STTHPYR4YH [ akcaa-
THPHINHM KapaiJauk. By akcaantHpuul CIOPBEKTHB aKCAaHTHPHIL OY.J1a1H.
Uyukn f(E) =10, I, 2} = F. llyHnuraex, anpaarsi GaHa1a KeJTHPUILH
1- Mucoagary Ba 7-a 4n3Majari akcJaHTHPHILJAp YCTHra aKcJaHTHDHII-
ra Muco. OyaaiH.

1l-1aspud. Arap [:£ —F axcaautupuwr £ TYNIaMHHHT Typ.ai
3neMeHTiapHEH F TYRIaMHMHE TYPAH 3ueMeHT.JApHra aKc STThpea, f
UHBEKINUG arCAarmUpuu 1e0 aTaialil.

IOkopiga 1-6auana kentupuaras | Ba  2- MucoAnapia  Kapairad

I 1 3
f(n) = 7‘— Ba g(n) = " aKCAAHTHPHILIAD HHBEKTHB AKCIAHTHPIW 6Y-

Jau6, 2-§ aarn 3-wmucoiza ¢(n) = | akcAaHTHMpHUI 3Ca HHBEKTH3 OYJ1-
Maii .

12-Tabpud. Arap f:E—F aKCIGHTHPHII YCTHTA AKCJISHTHDHII
6ynca 34 UXTHEPHA y€F sjeMent E TVmmavpard AroHa 37JeMEHTHHHT
akcH Symca, [ aKCIAHTHPHW g3apo Gup Kutsamau socausx el araia-
IH.

¥Y3apo 6up KHAMATIH MOCIUK 6ab3ad OuUCKMUS AKCAGHMUPLUL NeiiH-
JaAH.

Miuicoa. Pamtycaapu ry Ba ry(r; <t r,) 6y/ran KOHUGHTPHK aiiiaHa-
nap Sepuarai. £ T¥naav r; papyciH afiiana nykTagapunad, FoTymias
3ca £, PANMYCad aiaHa HyKranapHuad 1oopar GyvcHH. MapkasaaH uuk-
XaH xap GMp HYp 7, paiuyciH allaHaHi X HyKTaga, 'y Padyca afiza-
HAHH Y HYKTaja Kecud yrapm. Xap Oup x€E ta y € F nu Moc K¥aMus.
Hatipkana £ TYWJIAMHHHT  3jeMeHTaapunn £ TyT-

JIAMHHET 3JIEMEHT/IAPHIA aKkc SCTHDYBUM [ aKcaaH- F
THPHIIAA XOCHil Kuiavus. By akcaanTtupuw, pas-
WaHK, OHeKTHB akcsantdpuul 6yaanu (1 1- wuama).

1- Gaupnary  1- Mucosga Gepuaran f(n) — £X
n

3

N €N AKCHAHTHPHII XaM GHEKTHB aKCAAHTHPHILAMD.

3. Teckapu axcnantTHpum. Bus Ioxopuna
f:E—F akcianvupuin Ba yHWHT Typrapusi Kapab
yrauk. Mavaymku, f:E—F agcnanmupuwga £ T Haun

15



TYMNAMHHET Xap GHD X smeMenTura Gupop Kompara kypa F rymnam-
HHHL OMTIA ¥ SIEMEHTH Moc Kkyliap apd. JHAH f:E—F akcnah-
THPHWI Gepuiran Nompa F t{ngammmur xap Oip aneMewtuny E Tyn-
TAMHHHC GHTT SMIEMEHTHra akc STTHpYBYM AKCIAHTHDHLUIHH KapaiMH3.
f:_E—»F aKCHAHTHPHI GHextie, sibHp Y3ap0 GMPp KHMEMATaH MOC/THK
GYJICHH.

13-ranprd. F rynaamannr Xap 6up y 3IeMEHTHTa E Tynnamsnar
OuTTa X SMEMEHTHRH MOC XVsnuran pa

g =gf)=x
MyHocalar Guial aHuKmawaguran g:F — E akenautspum f:E — F akc
JIAHTHPHIUTA HHCOATaH Teckapu akcnanTMpul Je6 aranajgu. [ akciaHTH-
pﬂmra) HHCOATaH TeCKAPH aKCJAHTHDHLL ! xabu Gemrunanamgu (12-a, 6
H3Ma).

7}
a
12- auzma.

Mucoa N={1,2,3,...,n, ..}, N;={1, —2, 3, —4 ...,
(— 1)”“"1/1, ...} 1Ynuamap Gepuaran 6yau6, f:N—-N, axcoant-
pur 2 —-(— 1)n+lﬂ Kypunuwza Gyncud. Dy aKCHaHTHPHW GHexTHB
aKCAANTAPHLIZND. YHIa Teckapy GYaran f_' :N,—N akcrnawinpun ywcGy
(—~ 1)"+l n—n KYPAHHIE 6Yaagu. ILIynuHrIex, 1- GaunHuHT - Mifcomi-
4T aKCAIHTHPHIUL TeCKapH akcJanTupawra ra 6Y.nb, vy ,—i, —= 1 Kypi-

Hiwga 6yaagy. Lynnaid kuam6, f:E£— F akenaumipuiura Huc6aTan Tec-
KapH aKCIANTHPHII MaBkyX GYJIHIN YuyH:

1) f:£— F axcnautupiw clopbeTHB akCIAHTHPHII GY LI

2) F 1yniaMias omiHras xap Gup y eMEHTHHHT £ tVnuavaara

zcmn [~ () = (F(9) = x Arona GYmwmt Kepak.

3- §. Tynsamnapeu Tagkocnall

Oparza, KynuHYa TYpAH TYNaMJapHH TAKKOCJAMITA, SDBHA | yJapHH
97TeMeNTADHHHAT MHKZOPH GYitiya coaMWTHpHIITA TYFPH KeJaf.

Arap A ea B nap uekmn Tynnamuap 6Ysca, y X0Oaa yNApHHHT 27ie-
MEHTAAPHHA GEBOCHTA cawalll GMiiaH sneMeHTJIap coun Gup- GupHra TeHT-
JuruEn éxit A TYMVIAMHHHD SjeMeHTiapH cORM B TYTJaMBHHF 2jeMeHT-
JlapH COHHIAH KVN €KH KaM SKaHHHH 3BHKJAW MYMKHH. <

Arap A pa B tynaamnap uekcus tymiamaap Gyaca, yHga Gy Tyh-
JaMAADHHHT SeMEHTJApHHH, DABINAHKH, CaHAW HYn 6UIAH TaKKocaad
Gyavaiinn. AMMO 6y TYNIAVNAPHN yJIapHHHT SJeMeHTIapHeH Gup- 6HpH-
ra Moc Kyiuw HysM GHJAH TaKKochall MyMKHH,
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14-travpud. Arap A ra B Tynaav
SMeMEHT/IAPH OpacHAa y3apo Oup  KHi-
MaraH MOCIMK YpHATHIL MyMKHH GyJca,
ynap 6up- GHPHra 35K6UBAAEHM MYnAQM-
18p peb aranapy.

Skeueanent A Ba B Tynaamaap

A~B

KatH 6esruiaHany.

Macanan, Tyrpu Gypuaxsm ABC yu-
6ypuyak (A ABC) Gepuaran G6yacuH 13- ynama.
(13-unsma). By yubypyakHHHTI THNOTeHY-
sacH AB uuHr BykTanapupas H6opatr tynaamuH F ge6, AC xatethu
TAUIKMJI 5TT2H HyKTajap TyNiIamHEM sca £ pel onaiimk. by E ea F
TYNIAMJIAPHEHT  3/IeMeHTIAPH OpacHIa ¥3apo GHP KHHMATIH MOCIHK Yp-
HaTHII MYMKHH, F Tynnamaa osmAran xap 6up  HyKrtara Iy HYKTajaH
AC ra TymHpunran nepNeHIHKYJSPHHHT acoCH o HH MOC KVSIMH3 Ba
axkcunya. By sca £ Ba F TynuiaM s;neMeHTJIapH opacHia y3apo GHp KHi-
MaTJH MOCJHK MaBXyJ SKaHAHFHHH KypcaTazu. JeMak, tabpudra Gu-
HoaH, E ~ F 3KaH,

Ulysunraex,
A{123456}8{2468]012}N{123 5o By - o
N =1; -2—, 3—,_ S —. } TVnaamaap Gepuarad 6y.aca, yHia A~B

n

Ba N ~ N’ sxannni XVpamus.

DKBHBAJEHTIHK TYLIYHYACH TYIIaMIAPRH CHH(JIapra ‘aMpaTHul HM-
KOHHHH Gepann.

Macanan, 6m3ra xyfingari 1ynaamnap Gepuaral 6YJCHH:

A=1{2,4,6,8, 10,12}, B={!, 2},C= {]O 11}, D={1,3,5,7,9, 11},
E ={1}. By tynaamnap opacuaa A sa D r¥nnamnap, B Ba C Tj"nm.\x-
aap skeupanedT: A~D, B~C. Bynna A pa D Tyniamaap Gnrra 6
3/1CMEHTIH Tymiamniap cundmra kupea, B g3 C Tynjamnap 3ca Goluxa
2 saeMenT/IH Tymmamnap cindura supamt. Amvo £ rynaam A, B, C, D
TYN1aMJapHHHT GHPCHTACHTA XaMm 3KBHBAJEHT 3Mac. ¥ OHp 3JeMeRTay
TVILIAMHH TALWKHI 3Tamil.

Harypan connap 1ynnamy N Gepuaran 6%acud. By tymaavra sxoh-
BaneNT GYJran TYnJaMaapra MHCOJAp KejTHPAaiiauk:

: | :

N =11, B B R

N'={2,4,6,8 ..., 2n ..} ner2
N"={l,3,5,7,..., 21—, ., ), n~>2n—1

B3 X. K.
15-tanpud. Harypan comnap tynaavu N ra skpuwajeHT Gyaram
Xap Kauuma TYynuaM caHokau mygnaam Be6 aramami.
Harypan COHJIAD TYMAaMHK. N ra skeueanent Gyaran Gapya TYMiaM-
JIAp COHOKAL MNAQMAGD CUH(UHL TAWKHA STAAH.
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I yfiftnars MKk N={, 9 3, ..m . L N'={ 46, ..., %,

" - “ ' <y
...} Timaay GePUITAN GYacim, Byyga N’CN IKaImIn pauian, AMMO
ogopaa N~ N

T SKANMIECHHY tapgyqaras oauk.  Jemax, N” < N,
"o N,

TmaaMritir KHCMI Yaira sipipagent Gy.miunt paxar Yexcus TYN-
naMasprarita Xocaip. d

B3 1OKODIAA MICOA Tapugacupa xenmupratl TYNAAMAADIMIZ aCOCAH
yerm TYI/AMAAP CRH CAHORM Ty ramaap 314, TabMHIAKH, yexcus, aMMO
canog/H OYJMATAH TYNAaMiap Gopwr? — geran casosr Tyemmapy. Bynzad
Tfnaawiap MABKYIL. Ynap Guaan gefiunpor TanHILOMK3 (3- 606, 8- § HiHT
3- Ganiira Kapanr). ;

SkeusaeT TYNIAMAAD cuuduunur muIOpHit X4paKTeplcTHKACH CH-
atiga TYIVBMHHNT KVBRATH rymypyacn xupuriiand. Uexn Timaa-
nap yuyH KYBBAT TYIAAM 3/teMenTapiuiHT COHAH HOOpaTANp.

4-§. Marematux Genrnnap

Tynaax TYWYHIACH Ciman Tapmmiupa 6u3 Gan3i Gnp MaremaTHK
Seariaapy HULIATIUE, Macanay, «4 TYOAMEHHT  SJEMEHTH a» fKil «a
anevelt A TYNAAMIA Teruuinuy gefinrania a€ A 1e6 Termuauax oed-
ricH «€» B HUIATMUK. [lymiurger, «c» @k «D» Gearn Gup T maaM
HKKMAUIL TYIVIAMEHRT KHCMU GynraHuga Ky IIaHHITAH S/UL.

Marevatikaga Gab3i Xonapga éaysiu KHCKAPTHPHII Maxcaaiiia Tes-

Te3 y4paHgHI2H CY3 Ba CY3 Gipukmasiapy ypHHra MAxcyc Geriap IUil-
JIATHAAAH.

«Arap ... Oyuca, y Xomma . .. Gyuags MOOPACH «=» — HMILTIKA-
s GedrHcH OPKamit esunanu.

Macazat, A, B B C tynnawiap Gepusran Gyncu. «Arap A< B,
B C 6ynea, y Xoma A< C oyaanu» nGopackui Kyitpariua mpoaa-
MW MyMKHH:
AcB Bc=C=>AcE.

_ Vikei SKBHBATGHT TACZHK(AAD SKBBANEHTHK DeJIHCH «&» OPKATL
8aaagn. Macanau,
(ANBUB\A) = g & (AUBN\ANB) = o.
«Xap Kmpai, «ixTHEpHiy, «Gapuack yuyH» cyamapn §pHHTA €Yy
YMYMULAUI KEAHMOpU Genricnnal (hoipanaARHIALM.

«MagiRyaKHy, COMMIAmHKHY cy3aapn SpHITa «J» Magwcydaur K6a-
mopu GeaTHCH HuLaThnamy, Macamai:

1) «vixmuépit 2 Xawpa m watypan COHaap FHPHMAMCH AHA HATYPan
COR GYJajH» noopanu
¥ neEN, ¥y mcN=(n-+meN
KA6H E3HIL MYMKHH.

9) «Vikxn A Ba B Tynnawmmap xynafitvacu 6ym asmac» perad #Go-
paHH

ANB= @ 8k Ja: atA, acB



KabH u(oganall MyMKHEH,
Mynpailt xunub, €, €, <, =, &, %, J mateMatnk 6earuiapin

Kypu6 YTauk. Bu3 ymapran wyasail kearanga, doiizasamio Gopayins.
MateMatik GeJrHAAPHUNT HULTATHAMUI MASMYHHHI KyJalms yuyHn

Kyilipary xagsanga npojaraivms:

. MaTemaTvi MareraTik GearnaapHnir HILAATHANW
Ne Gearyaap MA3MYHY
i € TerHWaNINK Gedricy, astevent A TYOIaMHuHR
aaenmeHTIl GVaca, a € A kabu ¢3u1a14.
2 € TeTHWJH 3Macank Gearucu. b saement B 1y0-
JIAMHHHE 378MeNTH Oyimaca, b & B kalu uhoiaianain.
3 = KieMm Gearnci. A tviaay B TymaaMiusur Kucau 634-
ca, ¥ A< B galu éamnann.
4 ¥ YMYMHIEJIHK kBanTopH Gearuci «Xap Kanlahs,
«HXTHEDHIT», «Oapuacir yuvn» c¥aJapi Ba c3 GHPHKMATADH
YPUNIA HILTATH I,
3 = MaBXKYAJdHK kKBanTopn Ge.arncH. <hMaBmylxus,
= «TOMMIBNKIY YPHIAA NULTATILIIAN.
(4] = uMnankaunga Gearncu. «Arap ... 6%aca, v xea-
Aa . .. GViami» néopacH VPHITA HUMATHIATH.
7 ‘ ~ = | sxBuBagenT ik Gearuc.




2505
XAKHKUA COHJIAP

Cor TyiyHUACH y30K YTMHWAAH MabayM. Ozammap casamr TaKo30CcH
Giaal gactaab 1, 2, 3, .. .—Harypan coHaapHH ;\ynnaﬂramap Cywur-
pa Maupuil cod, pallHOHaJ[ COH BA, HHXOAT, XAKHKHH COH TywWyHYajapH
KHDITHATAH BA ypraHiirad. A.rr6ana Oy TywyHuajgap KutoGxoHra y'pra
MaKTa0 MarTaMamiia KYPCHAAH MabiyM. I.Hyﬂm-xr YYYH xaM KyHuza (my
godur 1-, 2- § napupa) Harypan coxyap, GYTYH COHJAp, pAUKOHAM COH-
Jap TYIIAMIAPHHMHD 3HT MyXHM XOCCANApH KUCKarHHa GafH STHIraH.
Xaguiuit COH TyIIYHYACHTA KeaTaH[a UIYHW AlfTHI KepPAKKH, YHHHE KH-
DHTHIHUN MATEMATHK aHANM3 Y4YH KAHOATIAHAPAM Aapaxkapa svac. ily
cafadra k{pa Kyiuna (wy GoSaHHr 3—5-§ Jjapuia) XaxuKuil COH TyLIYH-
uacHy Jenekunp GYAMYY KUPHTAMHM3 BA XAKHKHI COHsID TYIIAMHHHHLT
XoccaTapiay 6aradora Vprasavus.

1-§. Hatypan connap. BytyH Counap

l. Hatypan counap. Mavaymkn, N ={l, 2, 3, .. .} —Gapua
HAaTypan COHNAp Tyniavuud wpojamidnd. By Tyniampas omiHran HXTH-
€pitit HaTVpan n, Mm BA p COHMAD YUYH KYHUIATH HKKH TACAUKHHHT il
JH 3KaHM pABILAH:

) n=m, n>m, n <m myHocabarmappas Gurracw Ba (hakar OHT-
Tach VpHHIY,

2) n<m, < p TEHTCHIMMKIAPIAH 71 << p TEHTCH3MHKHHHI YPHHIH
SKAHH KeNid YuKami.

Arap Gupop E 1ymiaMHMHr SneMeHTVIApH yUYH IOKOPHAA KeaTHpILI-
ran 1) sa 2) mynocaGatnap (racguxiap) yputms 6yaca, £ tynaas map-
mubaaxean mynaas fefiaany. Harypan codmap tynnamu Taptid.1aHran
TYN1aMra JAcT/IatKu MHI0 6_\',"Jm 0J1aTH.

Arap E taprudnawran Tymiav 6Yiub, yHpa myunail x, S7eMeHT
MaBKyA Gyncark, % £EE vuyn x = x, 8ki £ > X, (x < x,) 06y7Ca, Xo
E HHHD SHT KHURK (3HT KaTT4) 3/eMeHTM Jelinajgy. TapTHOMOHIaH TYII-
AaMIA HT KudMK (HC KaTTa) SAeMeHT Mamxysn Oyauwm Yav, Gyamac-
JIHCH XM MyMKHH.

HaT\ pail coHnap TYNJAMH SMeMeHTApHHH Y32po TakKocsas, GV 1¥1-
JAM 37eMeHTVIApH OPACHIA SHI KMUMK BMeMeHT Mamkyaauriuin Ba Y |
COHIl 3xauaurHiy TomaMu3. Asmvo N TymaaM ajeMeHT/IapH opacuia 3HT
Karta sieMent iyx. Xagukaram, xap oup n€ N yuyu sHa N ra
TerHwad n 41 coH Tomunauu.

Mab'iywm HATYpan comap Tymaave N g2 MkkeTa aman KyimHu
(n -+ m) Ba xynadtapuar (n-m) aMannapH KMDUTMIAnK BA yJap KyiHia-
TH \tocca'lapra 3ra Gynam.

I°. KoMMyTaTHBANK: 7+ m = m-i—n n-m=m-n.

2. Accounarusnux: (n+m-+tp=n-L(m-+p), @-mp=
=n{m-p).

3°. Oucrpubytusank: (n+m-p=n-p+m-p.
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4°. N tynnamua wysaail k snement €OpkH, k-n = n-k = n 67aam.
By snementr k=1 nup.
Kynriuna macasianapii HaTypaJ COHJiap TynJjaMHia Xana Kuanb 6§a-
maifig., Macanan, Ky#ugars copna
x+2=1 (2.1)

TEHIVIAMA 1IaTypas COHJap TYMJIaMHAA €YHMIa 5ra 5Mac, sibHH 1Yy TeHr-
JIaMaH¥ KAHOATJIAHTHPAJHraH HATYPaX COH MaBKyi sMac. Dy X0 HaTy-
past COHJiap TYMJaMHEM KCHTaHTHPHILHI TAKO30 3TajH.

2. Byryu conanap. bapua manpuit Hartypal comiap, HOJb COHH
Ba 6apua HaTypaj COHJ2piaH MGopar TYmIam GYTYH CCHJAp TYMIaMHHA
TAlKH 3Tagu Ba y ogaria Z Xxapdu GunaH GearuaaHagu:

Z={.,—n...,—3,—2,—1,0,1,2,3,...,71 ...5

Papwanki, N = Z.
ByTyH comnap TyniaMH Hatypan cOHJap TYmaamu kaGH TApTHOJAH-

raH TynjaM 6yaagd. ByTyd coHsap TYIaMuia SHI KMYHK 3.1eMEHT X2M,
SHI KaTTa 3jIeMeHT XaM MaBkyd OynMadan. DByryn commap tinaamuna
KVIUHW, KYynadTHpHIL amanjapd €u1ai Oup  Katopa aiHpHL aMamg
(p—g) Xam KMpHTHIanK Ba Oy aMajnapra nucGatan l- Ganpmarn 1°, 2°,
3°, 4°- Xoccamap GHian Gupra siHa KYHHZarH xoccanap XaMm §pHHIMIHD:

5°, % QEZ saement yuyn Z Tyniampa wyngail 3jeMeHT — g MaB-
HyakH, q 4 (—¢q) =0 6yaamqi.

6°. % g€Z snevenr yuyn ¢+ 0=0-+ g =g Gynoan.

7°. % q€Z anemedt yuyH ¢-0=0-g =0 6yaanu.

Z rynaaM 3jaeMeNT/apH y4yH KHPHTHATAH KVIUHW EBa XVNAHTIpHRII
aMannapin N TyngaM 37eMeHTAapH YUYH KHPMTHAI8H 10y aMadJapHHHT
Z ra mapgemuauudup.

IOxopyzarn (2.1) Tenrnama 6YTyH cOMJIAD TVNJaMHa €UHMIa sra,
Hatypan connap t¥maami N SyTyH coHjap Tynaamp Z raya KeHTaHTH-
puica- ga, 6y Z TYniaMpa XaM KYNIHHA Macajanap ewnuiasepmaiian. Ma-
cavaH, yuwoy cojpna

2% 5=0 (2.2)
TenrmaMa GyTyH CORJap TYMJAMHIA €YHMIA 3ra 3Mac. Dy X0, HOKOpH-
Jarunes, O6yTyH cOHJap TYIVIAMMHH XaM KeHrafiTupiuul 3apypsiHMIHHH KVp-
caTa.

2-§. PanMonan comaap tynaamu pa
YHHHT Xoccanapu

Ty

1. Paunonan conaap. Ymby xuckapmaliguran r=%, PEZ,
n
n €N xacp KYpHHHIUMAA TacBHPJaHALMraH Xap GHp COH payuoHA.l COH
nefinnaps. DBapua paiufonan connap Tynmamuun Q neG GeirHAiMu3.
fOKkoprpar p Ba n COHAADHHHT | fan Gowka ymymil G¥ayBYMIapH
HYKAMIHEK (p, n) = | Gearu Gunau ndopanaiimus. llyngail KHIHG,

Q={r: r=f, (p, =1, pez, nEN}.



PauioHan coHNMApHHHT 10KOPHIA KEATHPITAN TABPH(H Kyiugard Tab-
PHOra SKBHBANEHT: YeKCH3 JABPHIT VHIM KACp KYPHHMWIMAA TACBHpJIAHA-
nHraH Xap GHD COH payuoKan O JeiH/ajH.

Papwaukit,

NcZcq.

[lyrs TaBKHZAAW JO3MMKH, TYIVIAMIATH GHD XHJI 3MeMeHTAAp YHIHT
SIfTTA eMeHTH cHbaTHAd OMMHraHujek, @ 1Viviampa xam Gup- GUpHIa
TeHl OyaraH pauHoHas COHMap OMTTAa JJeMeHT Ael Kapanagu. MacaiaH,
2 438 2

o pauvoua cosap OHTTa % ra TeHr O6yJarad pauuHoHas
COH 1ed OJHHamH.

Pauyonan connap tynnavn Q XaM GyTyH coHaap Tymiamu xab Tap-
THOMAHTaH, PalMOH. COHJIAD TYMMAMHIA SHT KIHYHK 3JIEMEHT XaM, 3SHT
KATTA 3MeMEHr XaM Mamxkyn 6yuMaiigd.

Pausionaa cownap Tynuavmaa Kyumiw, kynafitapuui, afiupuur aMal-
napk 6unaH 6Mp katopga GymMm amami (Hoara TeHr GynMarad coura)

I = = =
[—‘ XaM KupHTHIaay Ba Oy amamnapra HucOartaH ymby xoccanap ypHH-

qump (By Xoccanapna 7, £ Ba § Jap UXTHEPHIT PALHOHANL COH/Ap):

°. Kommyratusauk: r+t=¢+r, rt=ir. »

2°. Accounarupan: (r+f+s=r+¢-+s), (r-t) s=r(¢s)

3. OucTpubyTHBIHK: (r+1) s=r.s--¢ts.

4. Honb cCoHNHHT Xycy cHATH: r+0=r, r-0=0.

5°. BUD COHHHMHT XycycHATH: r-1 =r.

6°. KapaMa-kapuin seMeHTHHHT MaBXy LAKTH A rEQ
yuyH wWyHpadl —r€Q con MaBxyakd, r+ (—r) = 0 6§ nagy.

7°. TeckapH 3MeMeHTHHNT MaBxyLauru ¥ rEQ (r=+0
yuyH wynnai r €0 con MaBkyaxy, r-r ' =1 Gynamu.

8° ¥reQ, %IEQ, ¥scQ cownap yuyH r>f Gyarawid 7o-
+s>1+s.

9°. % reQ, ¥ 1€Q, ¥ s€Q (s.>0) counap yuyH r > ¢ Gyaratal
r-s>t-s Gysam.

10°. Mxtuépmit ukkit MycGar r Ba { paliHOHaJq COHiap ydyH LiyH-
Al HATYpAn COH 1 MaBKYAKH, fn-r > Gyaami. By xocca opataad Ap-
xumed axcuosacy e Nam IOpHTHIRML

2. PauuoHan couaap TYMAAaMHHIHE 3iyaurd. By OGanl-
Ia DAWiiOHan COHMAP TYMIaMy Q HUHT TAPTHOJAHTAHJMK XoccacH OUIaH
OOraMK, Gyarad siHa OMp XOCCACHHU KapamiMii3.

®apaz gunaiimik, r€Q, 1EQ Ba r<<t Gyacun. ¥ yoaaa LT— €Q

fared 5 B S
81 r << ——<{. By sca uxtuépuit r pa { pamuonan counap Opaciaa

r-=i -
~—— pauonan cod Gop SKauHTHHH Kypeatagi. conuy S OuAaH

~ " 45 1
Sesruaad, r Ba S COMJAP OPACHAA IKOM/ALITAH r—) Xampa s pa ¢ Opa

. s+ . 3
CHIA HOiliaWral —— pAuHOHAN COHAZp GOPMMIHHE KYpaM3:
22



L. 5 5 -4
r<——< —— < <.
2

By »xapaénun mcranranva zaBoM sTTHpHUI AYVaM 6MTaH HXTHEpHIT £ Ba I
PalHOHa] COHJIap OpacHAd YeKcH3 KN pALMOHA COHI4p OOPMMIH aHHK-
Janazy. MaHa wy Xocca pauHOHAS COMJAp TYILIAMy () HHHT 3UHAUR XOC-
cacu pednnand.

3. Paunonan couan yerapajgauran pa YerapaJgannMa-
raH TynaaMJjap. A pawmioHan COHAApIdH TyauArdil Gupop TVTLIaM
631CHH.

l-rabpud. Arap wyHaail pawosa;d r con (s coi) Mapkya 6V.I-
caxi, ¥ a€A yuyn a<<r (a =s) Cyaca, A tynaam roxopudan (Kuidu-
dan) weeapaianean 1eb aiaiagd, I DALNODA] COH (S PALMOHAT COH) 3C2
A T{naMBEHE /otfop]u (kydu) weeapacu peivaan,
frgd il |

Macanan, 4 = 5 1" 5l TYIL1aM IOKOPHIAH YerapanlaHraH,.

4’ 6’
uyHKIL Oy TYIVIAMHUHT Xap Gup saementi | zan kuuux. N ={I, 2, 3,

.} TYmnam Kyfingad uerapanaHrad, uyHiy Oy TynaaMuuHr xap 6up
sqeMenTH 0 jan Kkaria.

2-tabpud. Arap A TUnaay xaM IokopiJan, xaM KvHigad derapa-
Januran 6y.aca, y ue2apaianearn 1e6 atanaid.

(i i | .
Macayan, 4 = !il. 2 i ], TynjaM uerapajasirad, UyHiH Oy
= ] 4 J
TYNIaMHIHT Xap Oup agemenTi O 1ad karta, | 1aH KHYHK.

Affraitmig, A tinaam (A < Q) tokopuan (kyiiMiaH) uerapa’tauran
GVv.acnu. Y Xxoapa, paBwankd, Gy TYMIaMuur toxopi (KyiiH) yerapaiapi
Yyeren3 Kym 6yaag.

Miucogaap. 1. Ywdy

A={rreQ r<l}
TVIVIAMHA Kapaitang. By TYMIaMEUHT 10KOpHaal YerapanaHraHmirl pae-
1aH. YHUHT IOKOPH Yerapanapiiad nsopat TVniaM

B={rnrecQ;r=1}
Gyaami. B TYnaaM 3JeMeHTJapH OpacHAd SHI KiUUrH Maeya Ba y 1 ra
TEHT.

2. bapua manguit paunoHan cousJap, HOJb coHi BA KBaapaTH 2 naH
KHYHK OY.Jran Myc6aT pauMOHaJ COHMIApAan udopat TimaaMui A Jefinnk:
A={rr€Q, r<OU{r:r€Q, r=0, r*<2}.

DBy Tynaam iokopiaaH uerapananrad. Keanpats 2 jad karra GV.IraH Xap
61ip MycGaT pauvonan coH A TYNJAMBHHC toxopu yerapach Gv.aaid. [e-
MaK, A HIHT I0KOpH uerapasapuaaH ugopar TVNaaM

B={rreQ r>0 r*>2}
Gyaaut*. By B TYnaaM s/MeMeHTIapH OpacHia SHT KUK COH MaBXKYQ

* Keagpatn 2 ra Tenr G§aray pausoNal con  mamwya  ovac. 28- Gemiary
1- TeopeMara Kapamr.



6yavaitg. Wyni ueGornaitvis. B tymiamuan ry conuit (r,€8, ry> 1)
OnuG, yHHHr €pramupa yiwby

2 » \
rn—2 h—2

Ty =rg— 2 (0<—°——<I}

o % 2ry /

PALHOHAN COHHM Xochn Kunamu3. By r, paumoman cosHuEr KBanpaTH
2 pau KaTTa Gymanm. XakHkara,

" rg——2 rE—? :
=ro—2r, o +[-—— >
0

9y

o (A=Y
ri=\ro— J

&y
>r—(—2)=2
JHevax, r, €B.

Hysgai KumiS B Tynaampa r, coHzaH KWYHK Gyarad r, PaLHOHAN
COHHHHT MaBxyj Oyauum kypeatunpd. By sca B Tymnameuur a/ieMeHT-
J1apH OPACHJA SHT KWYHIH MAaBKyJ SMAC/IMTHHH GHJIAHPAIH.

3. Yuwdy

A={rreQ r>1}
Tynaavun Kapaimk. By TymaaM Kyfiunan uyerapanauraupup.  BHHT
KYHH uerapanapuiad HGopat Tymmam
B={rrcQ r<li;

6ynand. B TYIIaM 37eMEHTAapH OpacHia SHT KATTACH MamKyg Bay i Ta
TeHr.

4. Keanpat 2 pan karta GyuiraH Gapya MycBaT pauiOHas COHJap-
JaH uoopar TynmiaMud A peiiuk:
A={rr€Q. r>0, r* > 2}.

By tynnay Kyingan verapanaxree. A HMHD Kyfum derapanapuiar HOoO-
paT TyIaaM

B={rreQ, r<0}y{r:reQ, r>0, rr<2}
fynags. By B Tyniav saeMeHTIapE OpacHja 3Hr KaTra COH MABXyZd

6yamainu. Ilynu kypearavius. B Tynnavaan ¥ r, couui (1, €B, 7> 1)
OMG YHHHT €paavuia yudy

2—ri | 2—fp2
r="r, J,—q ( 0< A 1
e 2rt-

paudoHan COHHH XOCHA KuIawmu3. Dy r, paudoHan COHHHHT KBaApaTd
2 maw Ku4HK GYnagi. XakHKaTad,

5_ 2\t 9.2 fa_ (28
T =l oo e,y e )
JrI‘_(‘ru'.-,_. )_ru' I'o 1 .( - 1{-

Hemax, r, €8.
Wywaait kuaud, B Tinuavga r, coHgaH Karra Gysras r; paliHoHan
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COHHUUI MaBKyf Oynuum xypcatuaad. By sca B tymuamnuur sseMeiir-
JIApH OpacHja 3HT K4TTacH MaBKya smacauruny Guamgupagu. OKopraa
KeJITHPHJITAH MHCOM/ApAa KYPUHARHKH, PallHOHAJ COHJAAp TYIIaMH I0KO-
prgan (KyiunaH) derapamanrad Gysca, Gy TymiaMuunr okopH (KyHH)
yerapasiapi Opacuga 3HMr KMYHPH MABucy[ (9MC KATTACH MaBiKyimd) O mHIl
xam MyMkeH (I, 3- MHCO/LIAP), MABIKY 6VIMACIAH KOJHUIM XAM MYMKHH
(2, 4- muconnap).

3-tabspud. KOxopuaan verapamauran A rynaav (A <= Q) OKOPH
YerapaNapHHHHT 3HT KHYHTH (arap y MasKyq Oyiaca) YHHID aHUK 10K0-
pu 4eeapacy ne6 aranand.

Y sup A xabu Gemrunanajuy.

By JoTHHYa Supremutmn — «3HT IOKOPH» Jerali MabHOHM AHIJIATyBUH
CY3JAH OJIHTAHAHP.

4-tavpud, Kyfingan verapanadran A tynjam (4 < Q) Ky#u dera-
PANApHHHHT 3HT KaTTac (arap y MamKyl Oy./ca) YHHHT aHuK Kydu 4e-
eapacu geb artajajy.

Y infA xabu Gesrunanand.

By norunya infimum «sHr Kyiiu» Jeran MabHOHM AHMIATYBYH C¥3-
JAH OJIMHTAHIHD.

Mucoaaap. 1. IOkopusa xenruprarat

A={rreqQ, r<}
TYMIAMHHHT aHHK FOKOPH derapact Mamkyn Ba y | ra teur: sup A=I,
2. Yy
A={rreQ r>1}
TYNMAMHIHT aHHK KyHH YerapacH Maexkypn Ba y | ra teHr:
infA =1.

4. TyrpH YH3HKHUHT X0ccagapn. Conaap yKu. bus yudy
QaHgna TYFPU UHINKHHHC XOCCANADHIM KeaTHpaMmu3. [ — TYFPH UI3ME,
M sca uly TVEDH YM3HKAArH HYKTA OY/CHH.

“1° Taprubaauranauk xoccacu Mrwa Typmr M Ba P (ML,
P E]) HyxTanapgan GHpH MKKHHYMCHrA Hicdatad yanja kofnawiras.

2°. YUerapacHsiauk XoccacH. Xap xadzait M€/ Hyxra YuyH
[ Tyepi uM3nkAa wydzait P sa S HyxTasap ronuaamuxy, Gynaapaat Ou-
pi M uyxTazaH Hamga, MKkHUTICH 3ca M HyKragad YHCAA xKoilmaiuray
6Vsagn.

3. 3uuank xoceacH. Xap kaunait uxkit 1ypau M va P (M€,
P€I) HyKrazap yuyn kamuga myujait Gurra S uyxra (SE€[) Tomria-
nukd, Oy Hykta M pa P HykTanap opaciia ofjamrad GyJaamH.

T{epir unzaicaars uxTHéprii ukkw M pa P uyirajapuu onailmik, M
HyxTa P uyxkragay uanga €rcud. TYFpn wsmgmiur M Ba P XaMaa
yJap opacngari 6apua HyxTanapuiaH ugopar tynaam secua £ed ama-
nagi Ba MP xabu Gearumanap. bBynwna M nyxta MP KecMaHuHr «an
yuu, P HYKTa 3ca uly KeCMaHuHir fHe y4u neiutga.

Tyrput unsiaa vexi MP Ba M'P’ xecva Gepuran Gyacit. Arap MP
KecMauu TYFpH UH3MK GYilnas cypuur natmkacuna M uysra M’ HyKta
yernra, P ouygra P’ omykrta yerara Ttywea (Symaa M Gunai Poopace-
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Tk m My A, M, 0 M M. M
a 0

14- yuzma,

aarit nykranaptM’ Guian P° opachuari HyKTasap ycwura TywmagH), ¥
x0a0a MP xecma Al'P’ kecMara TeHr nefniaiy.

I TYFpH umsuK Ba Oy TYFPW UM3NKAA HXTHEPHI RYKTA ovaiimk (14- @
unama). By nykramt O xapdu Gunad Genrmmaiimus. O mykra (Goui-
JaHFHY HYKT3) TYFPH UHSHMKHH HKKH KHCMIa — HKKM Hypra axpatajd.
By nypaappan OupHHEHT HyHamuMHM MycfaT, HKKHHUHCHHUKMHII 3ca
Maudiit ge6 wemnuid onamus. Opgarna O ByKrazaH YHT TOMOHATH Hyp-
HI MycGar fyHaminiia, yan TOMOHAATH HYPEH 3c3 MaHbuit HyHammnga
omnami. llynnunrpek, macwrad xecmach OF BH (6y KecMaHMHT y3YH-
auri | ra Tewr) Taliunjaiivus. DyHgalt TVFpH uwusiK comaap grxu Deb
ataJagi.

Papwanky, connap yxuparn xap 6up M Hyxkra wy ykaa OM (Bxu
MO) recmant Xocua KHaamH.

5 Paunonan connapui reoMeTpHK TacBupJauw. a) by-
TYH COHJNApHH reomerpk Taceupnaw. Counap ViuHu onaimik. By VK-
HEHC GomnasFiy O HYKTACHHI HONb COHMHHMHT eeoxempur macsupu neG
atafiams.

Macmra6 xecmacu (vacwra Gupamuny) OF vy O HyKtajad Gouital
VHT Ba 9an ToMoHAapra Kyswm3. Dy Gupsk Kecmasunr Gup yui O HyX-
7378 6§nu6, HKKMAYN yui 3ca VHC TOMONAary Hypaa M,, uam TOMOH-
Rard Hypaa sca M-, mykragapun Genrwaadimi. Uy ycyama maciutad
GUpANTIHHH KeTva- kT O HYKTAHMHT VHI B4 Yanm TOMOMIA JKOfljawirad
Hypaapra Kyio, M, M, M, ... Ba M_, M_; M_,, ... uyxma-
Japun Tonamus. byuna 1, — 1 Gyryn connapra M,, M_, uyxraiapsi,
2, —2 connapra M,, M_, uyktanapi Ba X.K. MOC KyilH0, HaTinkaja,

1,2, 3,... connapra 1¥rpu umaugna M,, My, M,, ... Hygradep, —1,
—2,—3, ... conzapra sca M_,, M_,, M_,, ... HyKTaap MOC Ke-
ALY Kypamus. [ Tyrpu unsugary M, Mg, M, ... BaM_,, M_,,
MZq, .. wygragap 1, 2, 8, ... sampa —1, —2, —3, ... GyTyH

COHJIADINNT TEOMETPHK TacBHPH Gysiazd (14-6 uusMa). o
6) UxTHEpHIl pausonan CORJAPHH FEOMETPUK TacBHpJaul. iIXTIICPHI
PalLlfOHAN COMMH TeOMeTpHK TaCBHpJalIIaH aBBajl OHDJHK KecMa (Macui-

L 1 b 5
Tab Ghpmirn) HioHr — (R EN) wucMuHI TOMMWEN alTHG yTamis.
n

Bup xatet GupiiK Kec-

E ma OF, uxkHHYH KaTeTH GHP-
JMK KecMaHH 7t Mapra  Ky-

. fmwaan  xocun ovaran OF
“ KecvazaH ubopar OFE 1yFph
£ GypyaKmi yu6ypuyakHH KapaH-
{ JII)IE (15- q?{ama). By A OFE
1 2 F  umar OF romonugary 1, 2,
3, ..., n—1 conaapuu 7ac-

15- w3y, BHpJOBUN  HykTadap F;, Fa,

26



.o F,_, 6yncun. Hatwwapga OF xatetpa Oup-Gvpura Teur 6yaraH n
Ta OF,, F/F,, ..., F, |F xecvanap Xocua 6yaaud.

Supn OF xarergaru F,, F., ..., F,_, nyxtanappan FE runote-
Hy3ara napajuien TYFpY HM3HKJAD YTKazamu3. Dy TYFpi UH3UKAapHHHD
OF xater Gunan kecuwrad uygramapu E;, E,, ... E _ 6yncuu. Pag-
uanky, 6y Bykranap OF pa OFE,, EE, ... E _E Kecmanapﬂu Xo-
cun xunan. Hevax, OF Gupauk wxecva n 1a OF;, EEs, .. E £
KecMajiapra axpanad. Pasec TeopeMacHra Kypa Oy Kecmasap Oup-GupHra

TeHr GVaagd. Hemak, OF; xecva OF KecMaHHHT — KHCMHTA TEHT.
n

| o
Maciuta6 xecvacu OF Hunr — Kucmu 6yaran OF, xecvand O HYE-
n

TajaH Sowwaé YHr Ba YAI TOMOHJAPra Kysmus, By KecMaHadr 6up yud

O Hykrtajga 6y:ub, HKKHHYM YUit 5ca YHT TOMOHmard Hypga M, dan
"

1 i

TOMOMJarn Hypfa sca M, HyKTanapHH Gearunadgum. Dupd — B — —

= n n

L
conmapra M, Ba M | Hykrazapuu Moc Kysmus. OF, xecMaud O Hyx-
w o
TajaH YHHHT YHT Ba uYam Towomaplmam Hyp-a KeiMl-KeT /1 Mapta
m
KYAHUI HATIOKACHAA — XaMId — — pAalMOHAI COHJIADHH TeOMEeTpHK Tac-

Bupnosyl M, Ba M e Hy}\.TaJIa[)HIvI toravu3. [y fifn Gumar [ TYEpH

B *

m
UH3MKAA r = — € (Q COHHH reOMETPHK TACBHP/IOBYH HYKTA TOMHJALH. Ma-
n ’

- B
cajaH, yuoy TEQ COHHH TACBHPJIOBUY HYKTAHH TOMHUI YYYH aBBa.i

Macwrtad 6upanrier O HyKTajad yur TOMOHTa GHp Mapra KOHALUTH-
pu6, M; HyKTa TOMHAAMM. Cyurpa 6y M, Hykranam 6ownaG Maciurag
SUPIHIHHHHT Tmcxmm{ KV, T COHHH reoMetpux udopamosuit M

:
HYKTaHH TONaMII3,

Hlynnafl KuG, pauHoHam COHJap TYMAamuaaH OAWHrau HXTIEDIl
m “
o (m€Z, n€N) conra TYrpH uu3MKua GurTa M, HyKTa MOC Ke-
JIaRH. Byﬂna—" coira M, mygra, =X (m,€Z, n,€N) coura M
= m (ol = 1 y 1Yy Ul
" L ry
] My _u -
HyKTa MOC Keiuid, I—l<—‘ 6yaca, M, uyxra \/I,,. HyKTaan yHrIa
ny -4 B
& 1y n
Eranu.
Bytnan kefiur Kynaitaug yuyH r€Q conra TVEPH UH3HKAA MOC Ke-
Jiaurad HyKTaHH M, KkaGH GearmiaMachal r uykTa fed OJIABEPAMIL3.
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Pamsonan conra Moc kenagural Tyrpu
UHSHKAATH HYKTA PAYUORAN HYKma XaM
el aranapM.

6. Paunonan conmap tynaa-
MHHU KEHTAaHTHPHUIL 3apDYpPUSATH.
bus aspanru Ganpna xap Gup pauuoHal
COHra TYFDH UYHSMKAA 6uTTa HyKTa (pa-
UMOHAA HYKTa) MOC KyHuumiumug KypHO
yroek. Amvo TYFpH uMsmkpa wyspaf
HyKTansap GOpkH, yaap OGHpopTa XaMm
PLMOHAN COHTa Moc Kyiuaran Gysamail-
nu. llysu xypearaiinuk.

Tomount 6Hp Gupauxka Tewr Gyuaran OABC xsanpatnd  KapaBuuk
(16- unama). By xeappathusr guaronanw OB HHHT y3ymaurn ¥'2 Ta
terr. Lupkyanuer yumid O Hykrara kyiu6, papuycd OB ra Tenr 6yJ-
ray aitnana unsainik. By afinawa OA ToMoH »ofnairad TYEp YH3HK-
ne D nyktana kecapu. OA < OB 6yurans yuyH D HyKTa A nyxrajai
yHraa wofnawrad 6yaaau. Pasmamm OB = 0D =V'2, nemax, D HyK-
Tara ¥'2 con Moc kenams. V2 sca paulHoHan coH sMac. By Kyiimaars
TeopeMafa HcOOTIaHaNH.

l-1eopema. Payuoras conaap mgnaamu Q da xeadpamu 2 2a
mene 6{jaean payuonan cOn Magxcyo 3Mac.

Hcbor. Tecxapucmm dapas Kunalauk, SeHH Q TynaaMua wynnai

KHCKapMaliHran L (p€Z, n€N) Kacp xypuHHwRA E3uaguran pauuo-
n
Han coH GopkH, 6y COH YMYH

16- uwusma.

[' L= (2.3)

v n
TERIMR YpuBmt Gyucud. (2.3) TeHraHkHH
p* = 2n® (2.4)
xatu esn6 onamus. Dyraan Py COH SKAHITH KypHHﬂLLH DHemax,
p=2m (mEZ), p uuur xuiiMatnsu (2.4) ra xyim6 n? = 2m° TeHTWHK-
HA XOCHA KHiamu3. By 3ca n cOMMMET XaM sKy(T COH SKaHAMIHHH KYp-

carapd. Jlemak, FOKOpHZIArH (apasgad p Ba n COHAap JXY(pT COWMIITH
Kenub unkagH. BunoGapun, yaap yuyn 2 ymymmit kynaiirysun. By 3ca

i o
— COBHHHT KMCKADMaWIMraH Kacp 3KaHura aug. Teopema HCOOTJAHAH.
n

Olyngait kuau6, TrPpu uMaukpa onusran xap Gup Hyxtara Q Tyn-
JaMIa YHra Moc KejajuraH pauMOHan COH Mamxyn GysasepMac SKan.

Arap 1YFpi UMSHKHH WN3HG, YHAA DALMOHAN COHJAPTa MOC HYyKTa-
JapHH GHpop panrra (Macasia, KH3HJ DaHITa) Gysicak, wy TYEpH HH3HK-
za ﬁyﬂ.mxa.x KOATan HyTaiapsi (xyMiamas V2 cowra moc HyK,TaHH)
ABM KYpaMH3.

Papwanxy, paunonai cosnap tymiamuaa (2.1), (2.2) Tenrjamanap
JOHM eunMra 3ra, aMmo x2—a =0, a€Q Tenrsama Q Tymiamaa AOHM
euuMra_sra GyJabepMaHin.
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Macanan, a =4 Oyaranga x*—4 =0 Tenraava x;, =2, x, =—2
equMJIapra srd, a = 2 Gyaranga sca |- Teopemara kypa x> — 2 =0 TeHr-
Jama @ Tynnamza euuMra sra sMac. Dynman parponan codnap Tymaa-
MHUH KeHralTHPHII 3apypHATH Keaus unkauy. Jemax, pauuoHanq coHsap
TYnAaMHra SIHCH THNIATH COHMApHH KYWHG, yHH UIYyHAAH KeHTaUTHpHIL
KEeDaKKH, OHD TOMOHJAH, COMJIADHHHC Oy KeHrauTHPHMATaH TYNaMHIza
x®—2 =0 TeHrJaMauM eyHll BA 1y XabM KYNrHHA MacajanapHH Xai
KU MYMRHH GYJICHH, MKKHHYH TOMOHAAH 3cd, paUHoHan couJap Tym-
JIAMHHHHT Gapya XoccanapH COHJIADHHHT KeHTaHTHDHAraH Tyniavmiaa Xav
ypuuan Gy.cH-.

PauuoHan codiap TYMIAMHHH KeHTaWTHpHwga Gup- GUpHra 3KBHBa-
JIeHT Gyuaran 6up Heuta ycysnap masxyg (Koww ycyas, Kanwrop yey-
qut, Beltepwrpace yeymm xampa Hegekuuy ycyau). Bus xy#imaa [ese-
KHHJl YCYJIMHH KeaTHpavi3.

3-§. Paymonan cOHIap TYMIAMHAA KEcHM

1. Kecum. Uppauuonan cod tabpuu. Q—0Gapya paumo-
Hay coHnap TymaaMi 6yncuH. By Tyniamna 6amapunaraH KecHM TYLIVH-
gacH OH/aH TaHUIIAHJHK.

5-rabpud. Pauonan comiap Tyniave Q wysmai A sa A° TV
JlaMulapra ampaTHscaky, GyHzaa

) A#g, A+,

2) AUA" =Q,

3) YacA yad €A =a<a
mapTaap Kawoataautupwiaca, A Ba A’ Tinnammap Q rtynaamia Kecuw
Sascapadu ned anTHRALMN.

Kecrv ranpuduuars Supuryd wapr A Ba A’ TynasuapHusHr Gy
IMaCAHIHHM, MKKHHYH AT Xap Ghp paudoHans coH éxd A TyIgamra
Bxur A’ TVniavra Tersun GYMHUIMHA BA yuMH4d mapt sca A TVmgam-
ra TerHuwH GyaraH Xap 6Hp panuosan a cou A’ TynIaMra TEerHULTiH
GynraH Xap Kanjah @’ pAuMoHaji COHAAH KHYMK 3SKAHJUTHHH AHTIATAZH.

HOKopuaard KecuM TabpudHAaH, YHHHT OYMAKAZLWIHHHT XyCYCHE NO.Ii
3KaHaurd KypuHagd (1-606, [-§ ra Kapanr).

Onaraa, kecum (4, A') xadn Genrunamug, A TymuaMm KeCHMHHHT
KYHH cHHEQH, A" TYnnaM sca KeCUMHHHT 0Kopn cHH@H aed aTa-
JajH.

Kecum Tabputmpan GeBocMTa KyHHgar# xyJocanap Kend YHKALM:

1° (4, A’) xecum Q T¥mnampa Gaxapuaran KecuM 6y.aud, a€ A 6¥a-
ca, a; << @ TEHTCH3AMKHH KAHOATIAHTHDYBUH MXTHSpHI @, PAUMOHAT COH
XaM KeCHMHHHP Kyim chndu A ra Termunta 6ymamd.

2°. (4, A’) keeum Q Tyruampa Gaxapuaran KecuM 6ymid, a'€d’
Gy.ica, @) > @’ TEHICH3/IMKHH KAHOATJAHTHPYBYM HXTHEpHIl 4| pALuoHAT
COH XaM KEeCHMHHHT IOKOpH cuiH A’ ra TerHman Gyaail.

SHaH Q Tyuampa GaxapHaraH KeCHMIApra MHi041ap K2ATHPALTHR.

Muconsap. 1. 5 Ba yHjaH KH4MK GyaraH Gapya paUMOHAL COH
Jiapar ubopat TynnamM A, 5 pgaw xatra Gyaraw Gapya DauMOHANT COH-
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map tynnamit A Gvacm: 4 ={r: r€Q, r <5}, &' ={r: r€Q, r>5}.
By A Ba A" T¥naamnap yuyn 5-tabpudaani yuada 1APTHHHT GaKapH-
AuumEd KYpHw Kuiin svac. Jemax, Gyipad tysuaras A ma A° Tyn-
aavnap @ 1a wecim Gawapany.

2. A tymanm 1e6 | Ba 2 pawioHas coHmap opacujarn Gapya pauH-
oliaa counappan ntopar 6Varan A ={r: r€Q, 1 < r <2} {nnamum, A’
tynaaM fe6 ! Ba yupau kimuMk Gyaran Gapua pauroHaJg COHJap Xamaad
2 Ba yHpaH KatTa OV.rau 6apua palioHAN cOHJApHaH uGopar

A={rnreQ r<3U{rreQ, r=2
T{naamun omaiiank. Pasuwanki, 4% @, A'# @ samma AU4A =0
Awno A Tyniaviad omiuran Xap 6up pausoHan con A’ TynmampaH
O:MIHTAH HCTAAral PalifOHAJl COHAAH Nap JOMM KHYMK OyaMarauiurid ca-
aGan Gynpail Tyaunran A sa A’ T¥naamaap Q 1ynmampa weciM 6a-
wapmalimn (KecHM TappHQHAATH VUHHYM WapT GaxsapHmMaiimm).

3. Ymoy A={rreQ, r<1}, A ={rreQ, 1 <r<5} tinnam-
JapHit odafttk. Bynna A= g, A" = g 6yms, A Tymaveusr Xap
Gup snemeHTii A’ TVTAAMEMHT HCTANIAH 3JEMEHTHAaH Kuuumip. AMMO
AUA +Q 6Yaraun yuyn 6y A pa A’ Tynaammap Q pa xecum 6a-
KapMaiii (KecuM TabpuQuarH MHKKHHYM INApT GaMiapuaMaiui).

4. Brpop r,€Q COHHIl OJAMMMK. 7y BA YHEAH KIYHK Gapua pauHo-
H871 cOMJiapAar uGopar Gyaran A = {r: r€Q, r <r,} Ba r, conpan Kar-
7a Gapua paiioHa/l coHaapiad nuoopatr A’ ={r: reQ, r >r,} TyDJIAM-
aaphn kypaitmug. By tVnnanuap Q 1a KecrM GakapHuiHHI KYpCATaMys.
Omiiran ry€Q cod A 1ynmamra Ternmuimr agu, Hdemax, A + &. 2

ro€Q, ro+1€Q marg+1>7,

GYmmnan r+ 1 €A’ skanamuri keomd umkapu. Hemak, A’ = &. Pap-
wangw, AY A =({r: r€Q, r<ry U{r r€Q, r>ry={r rcQ=Q. by
KeCIM TABDHMHEHT HKKMHYM INapTH Gaxapiammient kypearaan. Arap
G €A, ya €A GYaca, yEmaH a<ry, @' >y, ABMH @< Ty d
3Kkamy ket unkamt. Temax, @ < @' Ba {kecuM 71abpHmuuHr 3- WApTH
xax Gawapiiand. Llynaali wwan6, A sa A’ Tynaavaap Q ja wecud 6d-
wapami. Ogataa 6y Kecuvuy
ro=1(4, 4

KaGit xam CGearusamand. By wechvuunr wyitn cunn A t¥nmavga (yHuHr
37eMeHTIADH OpAcia) SHI KaTTa 57eMeHT MaBiyh Gyamo, Yy 7o 3Kal-
JHMI paBWAHANP. AMMO KeCHMHHHT lokoph cindu A TymaaMpa sca
(yHHHD S7EMEHTNApH ODACHIA) SHT KHUHK SJIeMeHT Mamiyj aMac. Dy
X0 HCBOTJAU! YUYH TeCKapHCHHH, ABHI loKopuuarn ro = (4, A’) xe-
CHMHHHT JOKOPH CHHGH A’ 3/EMEHTJNApH OPacHAA SHI KHWYHMIH MABXKYIL
6yncnH fe6 dapas ximamus. Yun r* pe6 Gearmmaitmm: r*€ A’ Kecnm
TavpHpHra KYpa ro < r* 6fnagu. Paudonan coHjap TymaaMM MY TyI-
JaM GYAraHin yuyll yRAGi ! PAalMOHAA COH MABMYIKH, ro<<I <7
6yaamr. A’ HHPT TysuwnHumra Guxoan TomMArax ¢ yuyn f€A° GyaHwA
kepak. Jlemax, A° na r* mad wuusk 6Yaras ¢ con mamxyn. BaXonaskH,
6u3 r* un A’ HHHD SHD KHYHK 3JeMeHTH je6 onrad 3iuk. Dy 3HOSHAT
A’ 1{niam alleMEeNTJapH OpacHAA SHT KHUHTH MamKyj SMACHHTHHH HC-
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Dornaiau.  Byupail kecuvuiapi f Z
Rydu cundu énur, roKopu CuH-

$u oduK Kecumaap Ba r, COHHI a

aca A TynnamHe énysuu  3ae-

senm ne6 aranauu (17-a uus- A Is 4
Ma). .

5. r, pauxoHasl CoOHpaH K-
4gK $apya pALMOHAT COHJIAp- :

nau udopar A={r:r€qQ, r< A & .
<rg} Ba r, XaMja YHjaH Kar- ¢

Ta Oapya paudoMas couyapaax

uoopar A’ ={rr€Q, r=ry} 17- unaMa.

TYNIaMAapHR KYpaHiHK,

FOkopuaa xeatHpiaran 4- MHCOJLIATHIEK KYpeaTHin MyMkutgy, @ Ja
6y A Ba A" tynmamaap (4, A’) xecum 6amapame. By xoama (4, A')
KeCUMHUHT Ky9H cHEpH A Tynnamaa (YHHHD 3JeMEHTJADH OPacHAa) SHT
KaTTa 3/eMeHT MaBKy[l 5MAac, KeCHMHHHT IOKOpH cHHpH A’ TyNnaMHHHE
3JeMEHTJIADH ODACHIA SHT KHUHK d7eMent MapKyi. Ky#n cund A oudk,
1oKopH cHHp A’ 3ca Bnug GYaHG, r, paLHMOHag COH 3ci TYMJAMHH €MyB-
Yy s0eMeHT Gymamn (17-6 uizva),

6. Ky6u 2 na# Kuyuk Gyjrad Gapya pauHoHad codJlapaad HOOpar
Tynaam A° G6yachu®:

A={rreQ, r*<2}, A ={:req, r©*>2}

By A Ba A’ TynnaMaapHHHT TySHIMUNUIAH 5- TappudHHEr Gapya Uapt-
JAPHHHHT GAWAPHIHWEHA XYpull /Kuiu swac. [lemax, A sa A” Tyn-
qavnap Q na (A, A') kecum Gamapamyl. JHOM [y KECHMHHHT KyHH CHH-
b A TYIWIAMHEHT 3NeMeHT/IapH OpAacHa SHr KATTA 3/1eMeHT, IUYHHHT-
nex oxopH cHHdH A’ TYIIAMHHHE 37eMeHT/apd OpacHad JHT KHUHK 3.e-
MeHT MaBKYA SMacuuruuil Kypearaitnuk. A tVmviavpaun r, consn (7€ A,
ro > 1) oimb, yRHHT Epuamuaa yudy

2—73 : 2—ry

<1}

;

ry =ry,- < —

S Y PRI Y W P

PALHOHAT COHHH XOCHJA KMAavus. Dy r; paluoHaa1 cOHHHHT KyOH 2 IaH

KuduE Oyuaami i < 2. XaxHKaTaH Xau,
3

/ g 3 . :
R={rot o | =43 0
\ g

= re 4+
35+ 3ro Wit
f 2‘-‘fg \2 ] 2—!‘3 W3 2—!3
3 [____ ] Sl ( L = Ao U
o rad B+ 1/ P\l 3r, + 1,’ o 3r; 3B+ |
2—rd 29— 3 93
a ST 0 == 1p a
4= 3ry —— + — i P 3r2 4 3r, 1) =
OBk Bry+ 1 3Rt a1 9V glua i ©r5+ 30+ 1)

=4+ 2—r)=2.

* Ky6it 2 ra Teur 6airan palluoHan COM MaBXyj amacnri 28- Geraard !- Teope-
MafarHieK HCOOT ITHIAmH.
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Hemar, ro<r,€A, awun r,€A congan xatra 6Y.ara r, pamouan con
xam A Tynaamra rermwan 6ynagu.

Wlynpait kuand, uxtnépnii ro€ A paumonan cod Gepusranga xam, Ka-
MiI@ GHTTA WyHall r, pAalHOHAT COH TONMHNAP SKAHKM, y ry >, Ba
r €A. By sca A TYIIAMHNHT 3eMeHT/APH OPACHIA SHT KaTTacH Mab-
MKYA 3MACJMTHHH KYpcaTay.

Supm (A, A') KecHMHHAr 1ox0pH CHH(H A’ TYNJIaMHHHT a/eMeHT/IADH
OpACHJA HT KHUMIH MABMCYJ SMACIHTHHHM HcGoTaaiivuz. rp€ A’ {ré? 1)
6yacun. [lemax, r'u3 > 2.

Yuby

R [ =gl )
S To 5 0< = <1J
3ry ) drg
pALUIOHAN CONHM Kapainuk. By r| palMosan commMHr Ky6m 2 nan KarTa
6y nam: ria > 2. Xaknkaraun xam,

Hemak, ry>>ri€A’, avin rp€ A’ conman kMuMKk Gyuram r; pauno-
Han con xaM A’ 1ynaamra TernuuM 6ynam.

Ulynpaii kum6, uxruépni r; €A’ paponan con Gepuaranpa %au,
xavuja GirTa, miynpail 7, paluoHan coH TomANAp SKaHkH, Y I <Tg
Ba r, €A’ By sca A’ 1ynnaMuuMr sneMeWTiapM opacuja SHI KUMITH
MaB:KyJl SMACJHTHHH aBrjatamu. -

Ilynpait ka6, kypunaérran muconga (4, A') KecuM yuyH KyHH
cind A Xau, toxopn ciad A’ xam oumrk 6ym6, A Ba A’ Tynaamnap-
HHHT ENYBUM 27eMeHTMapH MaBkyx sMac (17- 6 uuama).

Pawionan connap tymaamy Q 1a Xav wyitn cund—A 1ynAaMERAT
3/IENEHT/apH ODacHIa 3HT KaTTacH, XaM 10Kopu cHHp— A’ TymiaMiuiir
37EMEHTJIADH OpacHja 3T KMUMTH MaBkyp Gyaran (4, A') kecnm Mab-
YN amac. By TacauiHn HeBoTaaiiMus, )

Qapas wusaiik, Q Tynnavza wyngalt (A, A') xecum mamyn 6ya-
CHHKH, @, COHH A TYNAMHMHT SHI K4T!a S/EMeHTH, gy ca A’ TynJam-
HUHE SHT KHYMK 3eMeHTH GymcuH. Y Xoaja xecuM Tabpudura Kypa
a, < @, TERTCH3MMK YpuHAY GYnagy.

Pasmatiky,

;
a5 ag >

<aj.

gy <
+ a4 . .
g paidoHan coH A Tymiamra TCriwnM 3Mac, YyHKH @, COR

a
Bynaa
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@y~ a[;
——— . Llynuurzex,

A’ TYNNAMHMHT 3HI KaTTa 3JeMeHTH na d, <

ag - a(; . ’
—-—2——— pauronan coil Al TyNnaamira Xam Teriispi 3Mac, ‘lyHI\'H ‘70 COH

. .

EX a, -+ a,

Qg -

A’ TYnNaMHHHT SNT KHYHK 3JeMelTi Ba %" < ay. Jlevas,

pauponan con A tynmamra Xam, A’ Tyngamra xaM Tersnunm GyaMaiif.
By sca xecum Tabpudura supaup. Wyngait iomb, 6Giup paktia KyvAx
ciu(MAa BHC KAarTa 3.3eMeHT, IOKOPH CHH(pIZA 3ca 3Hr KHUHK 3JeMeHT
MaBKyJ1 Oy.araH XecuM MapXyJ] 3Mac.

Paiyonan conap TVmiaaMH Q 1a Gamapuaral KecHM TabpH(i Ba
KecuMIa KeJTHPHATAH MHCOJJIApAAH KyIMAAari XyJocaHH KeJTHPHO uHKa-
puw MyMgHH, Q Tymmampa Gaxapiarad (A, A') xecHum (akar Y4 TypaH
OYJIHILIN MYMKHb:

1) KecnMruHP Xy cuHdn A ja sur karra 3JeMeHT (r, pawioHAT
COH) MABXKYZ, KECHMHHHT IOKOPH ciiHdn A° 1a 3ca 3HT KHUHK 37eMeHT
MaB:Kys aMac. Dynpa 7, paunonaa coH xyiid cuug A4 nunr énypun sue-
MenTi Gynapil.

92) Kecuvuntr xyiin cnHn A ga s0r xaTTa 3JeMenT MaBiKys 3Mac,
KECHMHIHT 10KOpH cutibn A’ fa 5ca KMYIK 3MeMeHT (ry paLioHal COH)
Magkyn. DyHna r; paunoHaiz coH 10KopH cEd A’ Hinr émysun 3aeMeH-
Til Oyani.

3) Kecnmvunpr xyiinn cnndii A 3a 5HT KaTTa s4eMeHT MaB&ya 3Mac,
KeCHMIIINT I0KOpH CUngi A’ 1a 3Ur KHYHK 3JeMeHT MamKyj 3Mac. DyH-
ja gyim cmd A aa, ogopy cund A pa énypun aaemeHTaap MaBiKY1
3Mac.

Bupunyn Ba HKKHHYI TYD KEeCHMJapa VYJapuHir Kyviin éxil I0KODH
ciipaapi €nng 6yU6, E€NnyBW! 3JeMenT/iapHll Gup cun(puaH HKKHHYH
cHira YTKasns, Xap JOHM OUP TYPIATH KecHMra— xyilH ciHpn Oufig,
toKopit cHndu 3ca €nuK Oyaran KecHMra KeJTHPHI MYMKuH. Du3 OyH-
Aan Gyés Onpnagil Ba HKKHHYM Typ KecHMnap VpHura 6p Typ KecHMHH,
Kyiii cun)aa SHr KaTTa 37eMeHT Mamkyi GyJIMaran (OunK CHE:D), I0KODI
clitihpaa 3ca SHT KHUIK SIeMeHT MABAKYN Oyaran (énmx cHH() KecHMHH
xapaivis. Dyniall KecHMAapHIi pauuonas Kecus fef araivis,

Hxrépuit 7€ Q panmonmas con yuye Q 1ymaampa xap aomv (A, A7)
KecHM 0axapiinuil MyMKIHKH, Gy KeCHM paLiionan xecHM Oy.1ams, OVH-
na A rynaay ounk cind, A° Tvmmam énuk  cund, Gmypun  37eMeHT r
counnnr yau Gynamr. [Jemax, @ Tymnayza ocimiran sap Gup pauHOHAM
conra @ ma Oakaphirau pauHOMajg KEeCHM MOc Kemajil.

Axcrua, Q tynaamaa (A, A’) xeciM Gakapiaran 6§10, KECHMHEHHT
Kvitn cuugn A ounk, 1oxopn cundu A’ Emuk xamna @mysuil IeMeHT £
G¥ca, 6y wecliM 7 pamuonan cound mdopanaiim.

Jemax, Q pa Gaxapuaran Xap GHD paLOHAM KeeliM GHTTa PALIOHAT
connif aunKIalinn.

Iynpait ks, Q T)"'nmm anementaapn Gmman Q tymaavia Gaxa-
pusiray PauMoHAN KecHMJIap 1yNAaMHHHHT SjeMentnapln y3apo OHP Kifi-
MaTJH MOCJHKAR 6V.1anu.
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Patuonan counap t¥maavit Q ga GamapHaraH YYHHUH TYp KECHM—
Kyl ciid XaM, 10KOpH CltH NaM OUHK Gyuirail KecHM uppayuoran K
cum pefiunan.

6-Tabpu. Paunonaa comnap Tymamu Q ga 6aapuiarad UppaLHc
Han KeCHM UDPAUUONAA COHHU aHMKJAHRM Aeiidsiand.

Hppaunonan counap tymuavusn U Xaphu Guaad Gesirunaiiiuk.

4- §. XaKkHKHi{ coniap. XaKHKHH COHJAP TYIMAaMHHHHr XOoccanapH

Pauwronan connap Tynaamu Q na OawapuiraH Kecum aKaT HKK
1yp — PAUHOHAT €KH HPPAlHOHa] GY0, pallOHa T KecHM pauHOHaa COb
HH, HPPAUHOHAN KecHM 3Ca MPDAUMOHAT COHHU aHHKJAUN{HM GU3 HOKODE
Za KVPIHK.

7-tabpud. PamioHan Xampa uppauuoHan cownap vmymuil Hom On
Nau xoKuxuld conaap jel atanany.

Bapua xaxukitil coap Tynuamu R Xapdu 6unan Genrumnanagu. Tat
pudura xypa, R=QUU.

Iilyngai KuaHG, pauxoHan coHmap Tymiamu Q UK Xawukui COHJI
TyIIavH R raya xeHralTHpunan. Xakimguit codsap rtymaasi R HHE
X0CCaIapUHH KapaHMH3.

I XakuKui coHNAp TYNJAaMHHHHT TapTudaaHraidal
rH. ABBa/l XaKWKHH COHNAP TYIMJIAMHAA TEHLJMK, KATTA BA KHUHK TYLIYI
uyanapuy Kuputavu3. Alitailine, x Ba y Xawuxuii coitap Gepuarai 6Y
cui: XER, yER. MabnymMkd, Xap OMp XaKuKHit COH pauHOHAST COMJE
TyniaMH Q Ja Gaxapuarad Kecum Guna auninasagd. DunoGapii, X E
y napuu anngiostn (A, A’) Ba (B, B’) xecumuap Gepuarai:

x=(4, A, y=(B, B).

By kecumaapuunr Kydu cuncdnapu A, B nap yuyu éxu A = B (5y Xo:
na, andarra, A’ =B’ Gynapw), éxu A+ B (Gy xomga A = B') MyH!
cabaraapian Cupy YpuHaH Gynagd.

Arap A =B 6yaca, (4, A’) Ba (B, B') kecumnap Gup- Gupira TeE
zetnand: (A, A') = (B, B’). By xoama yrap amngnarai x Bd 4 Nag
KHit cOHMap XaM Gup- GHpHra 1eHr jefiwami: x = Y.

uan A+~ B 6yacun. Taspudra xipa, wyunait r, €A OopkH, ' &
Oyaam, €k wysgal r,€B Gopxu, r,€A Oynagu. DupHaur  NOA,
EANB" skaumiru kenud unkamu. IKecumnudr tabpudura Kypa, =
xon1a BCA 6Yaam. Mkkuaun xomza sca r, €8N A axanumrien A
KeJ0 YHKA[H.

Ilynpat xuand, A = B Gyiranga é ACB, éxu B A Gynap 3KaE

Arap AcB 6yica, (A, A') kecum (B, B’) kecumpaH KdYHK JeHim
mH. By Xosza Xakuxuil con x XaKMKHA COH Y faH KuuHgk He6 araiam
x<y.

Arap A>B 6Vica, (4, A') kecuu (B, B') Kecumpan Karta Ieid
IH. By Xoana x \aKHKHH COH ¥ XakuKHi COHEAH KaTTa JeHHNafd: X >—

Wyrsnah KuauG, HXTHEPHH HKKM X BA § XaKHKHil cOH Gepuyiral 6=
ca, yHia

x=Yy, x<Y, x>y
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MyHOca6atsapian GHTTacH 8a (aKaT GMTIacH YPHHIIH 6YnaiH.

Auan x€ER, y€R, 2€R comnap yuyn vy x <<y, y <2z TeHIrcu3-
JMHKJAPJAH X << 2 TEHTCH3JHK KeJHO YHKWWHHE Hc6oTaafiMu3. XER,
YER, Z€ER cOHNapHy aHHKJOBYH KECHMJap

x=(4 A), y=(B B) z2=(C, C)
6y,
AbTaiimig, x <y Ba y <z 6yacun. TabpHgra acocat

x<y=AcB, y<z=BcC

6ynam. PaBluanky,
AcB, BcC= AcC.

By 3ca x < 2z 3kannnrusn Gunmmspany. Jemak, Xakukuil coHjap Tynna-
Mu R 1apmibaanrag Tynaau.

Mxxn x€R, y€ R XakdkHil COH OpacHIard TeHr, KalTa Ba KHYHK
TYiIyHYanapy, xycycaH, 6y coHjap pauuoHan 6yaran Xosjd, paiMoHan
COHJIAp OpacHjd, TEHT, KaTTa Ba KMYHK TYWYyHYanapH 6WaaH OHp XHa1
Gysapn. Macanan, x, y€Q counap ¢ na Gaxapuirad palHOHAm KecHM
cnbatuna x = (4, A'), y = (B, B') xatu anuxpauran 6y.u6, yaap opa-
CHAATH X << y MyHocaGaT IOKOPHMAATMIEK KecHMJap OpaciiiiaTH MyHocaGat
épaamuna TabpHbaaHrad GyJcHH, SbHE X < y & AcC B, Hemak, wyHmai
paunonan con r MasKyikd, 7 €A, r€B. Y xonpar € A’. Ulynunr yayR
x<r Gynamn. Wynuuraex, r€B, y = (B, B’) 6yarauupgan sca 7 <y
SKaHaury Kenn6 unkagd. Jdemak, X <7 Ba r <y TeHTCH3AHKJAD VPHHIH
6yica, x < Y TEHICH3JHK XaMm YpHHJH 6y.anu.

2. XaxMgMH coHAAp TYNAaMIHHHT 3uunuru, dapaz xi-
Jaiimik, X€ER, yER Ba x <y 6YacuH. ¥ Xonja wyHmall r  paunosasn
COll MaBKYAKH, WY COH YUYH ywly X <7 <y TeHrCH3JHKJAp YPHHIH
6Vaznn. [Hynn uc6otsatiiug. Q Tyniampa Gaxapuarad (4, A'), (B, B')
KeCHMJAap X B2 Y coHjapHn aHMgJacns: x = (A4, A’), y=(8, B).
YV sonna x < y pan ACB xemi6 uvkagu. Hemax, B Tynnamaa wyHzait
palionan col 7, €8 MaBmynky, ro€ A 6yuamm: ro€B. Yupa ro€ A" 6y-
Jani Ba ueMax, x < r, TeHrcH3MMK Ypiam 6yaamu. MkkuHun ToMoHIaH,
y=(B, B'), r,€B Ba B TymjaMBuHF 3.eMEHTJIaPH OpacHAa SHT KaTTacH
MapXyA 3Macnury cadaGam, WyHiailt paunoHans coH 7 €8 MaBRYIKH,
ro<r Bar<y Gynagn. Hammxapa x<ry<r <y TenrcuamiKaapra
sra Gynamus. bynpaw sca x <r <y skanamrung kypamus. 1y yeya
Guaan X€ER, yER Ba x >y OGyaraHga xam x > r >y MyHGcabaTIapHH
KAUOAT/IAHTHPYBYH PAalHOHAT COH 7 MaEMyA SKAUMIM  KYPCaTiIAai.
[Hynnan xHand, nxTHEpHA HKKITA GHp- GHPHra TeHr Gyamarai XakHKHE
COHJIAD Opacuja Kamifa GHT1A XaKHKHE COH Mapxya. BymgaH 3c2 yJap
OpACIIAd YEKCH3 Ky XaKHKHI cOH MaBXymunri xemnd umkagd. Jemak,
R — 3uy tynmaam.

5-§. Xakukuit COHAAp TYUNZMMHMHI TYMIKIHIH.
Jenexuny Teonemack

Arap xamugm‘»’x COHJ1aD ’IS"HJ'IaMH R Ja C\a‘,{\'apnﬂran Keciy TyulyHdacn
KHDHTHICA, DAlHOHAN colaap Tymaami Q aa comnp Gyurammgex, R Hi
XdM KEHTaWTHDHII 3aPYDHATH CORMD GYJanuMi éxx HYKwMH AeraH TabHHA
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caon Tyramaan. Kyituga 6u3 Gywpail Xosat GVamacauriut, sibeg R I
Gamapuirad Xap Kaugall keciv GakarT GHDHIML TYD KecuM GYJMILHMIL
kVpeatanua. Ozarpa 6y xocca Xaguiit connap Tymmamit R munr 1)
augauk xoccacw peimaanu. Hactassan, R pa Gamapunara KecuM TYUIYH
Yacu Guuial TaHHMWANANK.

8-tabpu¢. Xakuguit codmap 1ymmamvn R iuyspait £ pa E' YO
JAaMnapra axpaTiicakl, yHia

WE+9, E+
2 EUE =R,
3) ¥x€E, WX EE =>x<y

wapraap Gaxapwaca, £ Ba £ rymmavmap R mynaanda xecus Gaxcapa
Ou peitwnagn Ba (E, E') kabn Genrmnanamu (5- tamputra Kapaur).

AsBanrnzer, E TynnaM KecHMHHHT kyid cungu, E' Tynnam sca Ke
CUMHHHT 10K0pU CURGU Hedunafy.

Muconnap. 1. Bupop x,€R coHun onmb, x, COH Ba YHjau KHYHF
Gyaran 6apua Xakaiuil coHnap tymmamui E:E = {x: xER, x < x4}, ¥
COHaH KaTTa Gyaran Gapua XakHKii cornap Tymamumt £ E'={x: x€R
x> X} 1e6 onafimk. Hamxaga R tymmamit £ pa £ Tymiamaapr
axpanagi. E a2 £’ 1ynuamjapHHar  TyswaHmMpaH yaap yuys 8-Tab
pHG WapTIapHHKHT GaKapuIHIUHEH KYpHw Kpfn svac. [ewak, £ Ba E
Tymaamaap R tyngamaa gecum Gaxapags. Dy (E, E) xecumaa yHuH
Kyfil ciidn— E TYmaaM szeMeHT/iapH opaclina 3HT KaTTa 3JeMeHT MeB
Kya Gyau6, y X, ra TeHrgup. AMMo Gy X0/42 KECHMHMHI IOKOpH CHH
@ E' aneMeHTnapu opackpa SHT KHYMK 3feMeHT Mamkyn omac. (B
TacquKHI 3-§ mHUHC 4- mucosmpard Katnm ucbotsam mymxun.) Ozatsa
Gyniait kecumpa E Tymaam enuy cuad), yHmary amr karra saeMent Enys
i 3MeMent, £ TyImaM sca ouHK CHHP Aelinyian. 1

2. Ymdy x,€R conpal Kuuk GyJaray 0apya Xagikii coHaap Ty
aamt E: E={x: x€R, x <x}, x, COH B2 yHnau xatra Gyaran Gap
xaxukii cornap tinaavu £ E' = {x: x€R, x > x,} 6yacui. By £ B
E" 1ynaavaap R na (E, E') kecum Gaxapumy paswaipip. £ Ba £
TYIaMAADHIHT  TYSHAHIUIIAH KyHu cung £ anementaapH opaciiia  sHI
KATT4 SMEMEHT MaB:Kya 3Mac, 1oxopH cuHd £ anementaapH opacitia acs
SHI KHYHK SJMEMEHT MaBwyl (y X, ra Teur) 6ymiunt kypunams by Xoon
fa E tynnaM oung cuHd, E' Timiam sca Eru cued, yHAari SHL K
YHK 3]EMENT EnyBYll 3/MEMEHT Jelfusiami.

3. Xakugiit connap Tymiamu R ma kyln cimn— £ TYIVIAAHHUNAN
37ACMEHT/IAPH Opacija SHr Karta, lokopn cuRg — £’ TynnaMHuur  sue
MeHTJIapH OpaCH[a 3HT KHYHK 3MeMeHT Gop Gyuran (£, E') KecuM Mae
Kyn aMac. Bynu ncgotaiting.

(E, E") xecnt R pa Gaxapuiras kecus Gymub, yHia £ HHHF  3HE
KaTTa 37eMeNTH X, Ba £’ HHHT 3HT KHMYHK aeMenTd y, Gycun. Kecn.
TaLpupEra KVid, X, < Y, 6yaapd. R 1YMaaMHHAD 3HYAHN  OCCACHTA Gi
Ol WyHaail # € R COH MaBKYAKH, X, < & < Y, 6ynanu. KeHHIrH TeHr
CH3TUKIAPAAN KVPHBAMMKY, & coH [ ra Teryummm 3Mac, 4Y/'.KH X, CON
L 71a snr katTa adevent pa x, < w. Wymuraer, u <y, B2 t, cot £
TYMABMHHUT 3UC KIPIHK 3MeMeHTH 3KaBiAau (¢ coHuuur E' ra TeriuLim

smacaury kemi6 wikagu. Ulynpait kums, w€R con E sa E' 1{mias
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Japuiar Gupoptacura xam 1erumai 6yavaiign, Byuman £ ea £ tyn-
Jamnap R jia wecuM GanapMacauty xeau6 unkapn. Dy aca  fokopuaars
thapasra ana. Tacpur ucGoTiaim.

Hemax, R tymzamna Gip DAKTRd Kyi#H XaMja lokopH ciubIapH émy
Gyaran xecum MaBKyj amac.

. 2-Teopewma (epexung TeopeMacH). Noxukul coHaap mijn-
aame R 0a Gamapunean xap rawdai (E, L£') wecuw ywyn daxam
Kydudacu uxku yordan Gupu GYAULL MYMKUH:

a) KecumHuHe xydu cungu-— E 0a sHe Kamma 3ieMeHm  sasxcyo,
10K0pu cungh — E' Oa 3ca 3He Kudux IACHenm Masxucyd mac;

6) recumnune xyidu cungu — E da sne kamma 3aeMenm  MnagHcyo
asmac, okopu cunthu — E' Oa 3ca sH2 Kuur saesenm Masdcyd.

Hc6ot. Papa3 guaaiiauk, R ma oupop (£, E’) reciM Gakapn.irau
oyacun, Jemax, £ pa £’ Tynaamaap yuyH 8- TabpiDHHHT  LADTAAPH
_Gaxapiaan. :

£ Tynmavuuir Gapya pamiona’ coHaapn tynaamuhi A Ttynaav, E
TYNIaMUNET Gapya pauMonan CoHAapi Tymiamunn A° Tynaas Ieilaik.
Papmauxn, ACE, A'cE’. By tysuaran A sa A’ TynaaMaap palioHal
counap 1ynaamyu Q na (A, A’) xecuM GamapumHa Kypcatans. ABBaI0
A pa A’ T¥naavaapmmr 6y sMacmirnuy nebormaiimix. E = @ 6V.ara-
Hi yuyn =y, €R, x,€ E. Arap x, pawionan con 6yaca, x,€A 6yand,
A< @ 6ynau. Arap x, uppaunonas cou Gy.jca, tawpufira Kypa v Q
TYMIAMIArH HKKHBYH Typ kel Guan anugaanagd. Jemak, xp= (g, Bo)-
Bynga A, =@ Gyaramn ca6abmn, Jr€0Q, ry€A, oyaamn Ao
To<<x, Bd X, € E Oyarampan sca, r,€ A sxann xeaut unkani.- Jemax,
A% @ Xyamn wynmiraex, A # @ 3kauy XaMm kypeatunaiy. R= £ U E’
aan Bz 1, A" T¥naamaapsnnr TysuanwnHra kypa AU A" = Q Gy1adt.

(£, E') xecuym R pa Gawapiaran xecuanrigan pa AcE, A'cE’
nan moc papnmwga A Ba A’ Tynuamaapra Termial @ Ba @' 3JeMeHT.Iap
YIyH @ < ¢ Tenrcusmik ypusad. Wyspai guand, Q tymaamaa (4, A%)
KecuyM Gaykapparauanrn kipeatunnd. Dy kecunm GHpop Naxukiil o COHHi
(pamnonas  éxy uppawioHan conpM) anukaaimn: o = (4, A°). Heuak,
@€ R. Kecuvmmnr 2) mapmira xypa o con éxit £ rymaawra, éxi £
TVnJAaMra ternmil GyaapH. o € E Gyackin. Supn o con £ 1¥naan dae-
MeNTJapH opaciiia SUr KaTTacl 3Kaumsy ucordaiivus, Teckapucnui ¢a-
Pas KAk, ABHN o con £ TyNaaM 3JeMeHTIapH opachid SHI Kar-
1acH GyamacnH, Yuga Jx€E, o< x 6yrani. Xaxukuil coHmap TYLIa-
MH 3U4JHrpra Kypa wyljait 7 pawionad col MaBKVAKH, o <7 <JX
TeNCCHaAMKap ypunan Gynamt. Ywdy x€E Ba r < x amyiocafaTaapiail
r€ L pa pemak, r€A xean6 uukami. AmMo o = (4, ) KecHsHHHT
kYT crudnr — A tyunamgarn 7 con Gy (A, A') xecum anmiaarai  coll-
Ha1 xaria OYHIUN MyMKIN oMac. By suuauatmik. Jewax, « cowt £ 1V
JaM 3JeMeHTJapdl OpacHAd INT KarTtacH Gy.aun. _

Ilyura ¥xwaw Mymaoxasa Guaan o€ E' 6yarania o con £ TVTLAIAM
3JeMeNTIapH Opaciia SUT KIMMLH 3kanH Kypeatiaui, TeopeMa 11c00T
OyJau.

Jenexnng Teopemaciira Kypa XakHkHil cOHJIap TYTIAMH R 1a OGaxuca-
puaran xap xanjai (£, E') xecum yuyn Mkkiu joa Ovaamt.  Dynud ~5



ek £ “c_uucb.nupmmr 81yBUK 3MeMeNTJIapiHi GHpHAAH HKKHHYHCHTA YT
Ka3fll HyaH Gunan Gurra xoara, kecHMun GHp Typ KecuMra KeqTHpHL
MyMEHH. 05l!3 R 1a Gawapuaras xap kaugai xecwm (£, £°) na xecum-
miHr Ky cundu £ ga sur xarra saemedt Hyk, toxopu cund £ na
3ca SHT KUYAK 3MeMeHT Gop Gyuran kecuM fe6 wapaimvus. Dy sca [le-
JeKHHA TeopeMacHHH Kyilgiariva XaM ipofasal MyMKHHIHIHEK Kypca-
TAjH.

3-1conexa. R da Gamapurean yap xandai (E, E') recum seo-
HA XARURULL COHHU QHUKAQLION.

¥ «€R con épravina Xap gouM R fa o =(E, E') wecum GaxapHil
MYMKHHKH, OYHI2 XakiKUil COH o KECHMHHHM IOKOpH cuHpu £ rd Te:
THULTH OV/IHO, YHHHD SHE KHUMR 3MeMeHTH 6Yuams. Awcuuda, R na (£,
E') wecmt Gaxapi.aran Gysncun. 2- TeopeMara Ba IOKODHATH KeJHUIYBH-
Mi30d Kyp2 Oy KecuMHuHr Iokopd cuidn E° Ja SHD KUYMK 3JIeMeHT
MaBxys 6Yaub, xecum Ly coHHH HogananaH.

Jemag, Xakuriit cownap tymaaMu R ury tynaamja 6amapuarar Ke-
CHMIIAD TYTIAMH OHian §3apo Oup KHAMATIH MocHkaa Oynag.

6- §. Conau TymiaMjiapHHHI 4erapanapH
\. Connn rynaamnap. Bus aspanrm maparpadiapia XakusHi
CORTAP TYMIAMK R HE BA YHUHT XOCCAJMAHHH YPraHOHK. Opatpa 3.1€-
MEHT/IADH NaKHKHI COH/JADNAH HOOpAT Oyurau TYMaaM COHAL 1nyniaM
pefinaany ea y xymanua £ = {x} KaGi Gearunanagy. MareMardK aHals
KYpCHIa acocal comm Tymmamnap kapagamge. CoHi TyIiamaapra oxo-

pHaa 6“[) KAl4a MHCOJ1AD KeATHPram 3HK. Sna ﬁllp Karua MICOLTAP
KeNTHPaNMHS:

! 9 3
LE=10, 1= =, === iou s

; ] 2 RSN |
Fo={x: x€R, s"—x=0},

{x: x€R, I<x<2

s=1{r: YER, O<x<1}y{x: xER, x >3}
Kype nasoMiiga Xap mOMM yypad TypaudraH COHI TVIIAMAAPHL  KeJi-
T}I[)ﬂn\‘[l{l

Vkst a€R, bER cou Gepitaran 6ymd, a < b Gyacud. Yudy
{x: XER, a<x<b}
TYIJIaM cezuenm ae6 aramagy Ba y [ag, b] kadu Geri.IaHaui:

la, 8] ={x: xER, a<x<b).
Bynpa a pa b connap {a, b] cerMenTHHHP ueeapasui AyKMAAGPY  EXE
wezgpasapy nefunagm.
Yoy
{r: XER, a<x<b}
TYIIaM unmepsas Jeinaaz Ba y (a, b) xabu GenrsaHamm:
(@, )={x: xER, a<x<b}.
Ky#uzaru
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{x: xER, a<x<b}, {x: x€R, a<x< b}

TYIIaMIaD ApUM Ce2Menm Jeiiunajn Ba yiap Moc paBMwna |a, b) Ba
(a, b} kabu Genrmnanany:

la, b)={x: x€R, a<x<b}, (@ bj={x: xER, a<x<bh).

Kefinurn mysoxasanapna acoca coHaM 1§yniamaap GHmaH Ml KpH-
Japd. IyHunr yuyd GyHpaH KeHHMH «COHAM TYMiasm» fAedHw YpHHTa
KHCKaua «TynJjaM» CY3HHH HIUJIATAMH3.

2. TYynnaMHHHT aHHK IOKOpH Ba aHHK KYHH derapadna-
pH. Bupop £ T1ymnam Gepuarad 6YJcuH.

9- Tabpud. Arap uyhpait M cod Maexya 6yacakn, ¥ x€E yuyH
X< M renrcusnuk Gamapuica, E TynaaM roxopudan dezapasanzan aenn-
Jnagy, M con sca £ HHHT foKopu Heeapacu JeHHNIAfH.

10-1abpud. Arap nxtuépuii M cosM ONMHrasja XaM IuyHAaR
%, € £ Tonusncaky, x, > M 6yaca, E Tynnam roxopudan weeapananmazan
neb aranagy. =

11-traspud. Arap myHnaii m cos MaBkya GyJicakd, ¥x€E yuyu
X > m TeHrcusmuk Gaxapuica, £ T1ynnaM xydudan uezapaianzar Ieim-
JapH, m con sca E HHHT Kydu #ezapacu ReMHJa]H.

12-9abpud. Arap uXTHEpMA rm COHM ONMHIAHZA XaM LIyHai
%, € £ Tonmacaku, x, < m Gyaca, £ Tynnam xydudan He2apaianmazan
ABHHIIAaIH.

13-traspud. Arap E 1yniam Xam KyiH1aH, XaMm l0KOpHAaH Yera-
JiaHran Oynca, £ Tynjam wezapaiaxenn JedMnanH.

Mucoanap. t. E::{—]—: n=1, 2, 3,...}
n

Herapananrad, YyHKH Oy TYNVIAMEHHr Xap GHp 3jeMeHTH | naH KaTra
3Mac.
2. N={n: n=1, 2, 3, ...} TynnamM IOKOpHLaH YerapanaHMaraH,
aMMO v Ky#iupag | 6unan uerapananrar: ¥ n€N yuys n > L

3. E,— 6apua Tyrpu Kacpiap Ba 2, 4, 6 consapgas ugopar TyO-
AaM GyJcun. By TyniaM IOKODHAaH YerapasaHras, 4yHKH YHHHT Xap
Gup snementn 6 pan xarra 3mac,

4. E; ={x: x << 0} tynnamM Ky#HnaH yerapasaHMaras.

5. Ywby E, = {x: x€R, 2 << x < 4} Tyn/jaM uerapananrag TjnaaM-
IHp.
_ HOxopupa keaTHpuirad Tabpud Ba MHCONJIAPAAH KYpHHAAHKH, ara) £
TyI.1aM IOKOPHA3H Yerapananray 6YJ/ca, yHMHT IOKOPH YerapacH HYeK<H3
kYN Gynagu. By Tacak M conpan xarra 6yaran xap xadpail XaxuKHi
cont £ TYnJaMHHHT 10KOpH uerapacH GyJia oauumiaH Kenut UHK3AM.

lynunrpek, arap £ tynjam Ky#HAaH Yerapanadran Oysca, YHHHD
KyHH YerapacH Xam YekcHs xyn Gynamd, By sca m compad kmunx 6Y.1-
TaH Xdp KaHJaH XAKHKHHA con £ TYNNaMHHHT KyHu uerapacu GyJa OJiH-
WHAZH Kenul YHKALH.

IOxopupan yerapajanran TYIJaM Y4yH YHHHC IOKOpH Werapaiaph
OpacHia 3HT KHYHTHHH, WYHHHIAEK, KyHHIaH Yerapananray TyYIIaM y4yH
YHHHD Ky#M Yerapanapd ODAcHi@ 3HT KATTACHHY TONHIU My XHMABD-

TynaaM 10KOPHAaH
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4-teopema. Xap kandad loopudan 4eeapanranean mgnaan  Yay
UHURE 1050pU Heeapanapu opacuda dHe Kutuew Masicyo.

Mcbor. £ tinnam toxopHian yerapanasrad 6Ysicub, sSbHU ILyHAd
xaguKit M coit MaBxynkit, ¥ XEE yuyH x < M TeHrcH3NHK YPHHIIE

E RUHC 37eMEHTNI2DH OpaCHAA SHI KATTaCH MABKYN GY/CHH. YHH )
16 onaitm. Jdemax, % x€E yuyn x < x, 6yqu6, Oy 3ca x, COH |
HUHT 10KOpH derapaiapl Karopuga Gyummunn kypcatanu. Avmo £ 1yl
JaMHHHC 10KOpH uerapaci GYamdiwr Xap xaHpmailt M cod x, couma KHYH
oymafian, ApHE X, < M, uynkn %€ £, By 3ca ¥, coH E Huir IOKOp
Yerapanapi opaciia SHC KHYHTH SKAHATHEH Guumipand. By xosaa Tec
peMa icbor GYIsH.

Supi £ TynaaM sneMeHTVIapH Opackia SHT KATTacH MaBikyl OyJiMa
TaH XOAHH Kapaivus. £ HHHC I0KODH Herapasiapuuan HOOpaT TYriaMm
6ysicud. By F' Tynmamra Termwau GYaMara Gapya Xagukuil comsiapi2
ndopar Tynaaves £ pefinuk. Paswanky, ECF. F sa £’ rymiamuap |
na (F, F') kecum Gaxapapw: £ < F pa E — jokopuaaH YerapaJiairafie
tiial £+ @, F' # @ 3xaud keaud udkayr, wynmsraex, £ sa £ o@f
ner TyswHugaH sca FUF =R s ¥ x€F, X' €F = x <x 0}
qamt. Jenexusp teopemacira kypa 6y (F, F') kecim 6upop oo XaKHKH
conHi anugnaint: o = (F, £'). By o cod TaGuuiikn, F TynsiamMuuHT B
Zevak, ECF Gyaranugan E TYNAaMHHHT XaM IOKOpH uerapacuaup, fABbH
o€ F. Ly 6anan Gupra y F’ TYnNnaMHHHC sneMedTapu opacqaa 3
kianri. Teopema TymuK Hc6oT GYauu.

14-Tappud. IOKopuzan 4erapananran £ TynsaMHHHT [OKOpH 4Yera
PAN2PHHIAT 3P KuurH £ HUHT aruk foxopu deeapacy 1ed atanal
¥ sup £ gatu GeardgaHagH.

S5-teopema. Xap xandad xyiudan wezaparanzan mynaas iyl
YHUHe Kyiu wecaparapu opacuda 3xe Kammaci sagicyo.

By TeopeMa 10KopHzar# 4-Teopema Kabu cGoTaanagd. YiHir Hcoo
THHH JKYBUHIZ \aBONA KH/IAMH3.

15-Tabprd. Kyiugan verapanadras £ tynaaMunur  Kyiiin yerapd
JADHHHHT 3HT Kartacd £ HMHT anuyg Kydu weeapacu ped ataiadl
Y inf £ a6n GearunaHagy.

Hatuxa. Xap xauzait yerapasanran £ tyniaMHHHr 2HHK 10KOP!
BA aHHK Kyl uerapajapd Mapxyad Ba

inf E<supE.

Muconnap. FOxopuaa xemupiara Muco/sapia ubosarairan Ty

AAMNAPHKHT AHHK 1OKODH XAMJA aHHK KyHll Yerapajapuui aHHI{IaHMH3

1. supE =1, inf £ =0,

2. infN =1,
3. supE, =6, infE;=0,
4. supE, =0,

5. supE, =4, inf £, =2.

Okoptaarit Tynnavnap yuys sup N, inl £, napHu keHHHPOK KeJTiL
paMus.

Keamupuaran siconapiast THOAAMHHMHT aHHK FOKOPH XaMja aHi
Kyiin derapasapi TVIaMra TETHULTH OYJHWH XaM, Tersman Oyamach
TH XaM MyMKHH 3KaHMHCH KYPHHAH.
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3. TynnamuuHr aNHK IOKODH BAa AHHK KYVHH Yerapasa-
pHHMHT XoccanapH. |°. Arap E Tyniam IoKkopiian derapasiauraH
6yaub, £,CF 6yaca, ynua sup £, <sup E 6ynann.

McbHoT. 4- Teopemara kypa E HHHT aHHK IOKODH HerapacH MaBxyll:
sup £ =a. £, F 6ymunmuad £, TYNAaMuHAT XaM IOKOpHIaH uerapa-
JIAHFAHIHTH KeJHO UHKAH. sup £ == a, GVacHH. DHIH o, < o GYIHUHM-
HH uc6oTanmu3. TeckapucHHd (apa3 KHIANWIHK, ABHH %) 2> &  OV.ICHH.
VY Xonga wyHzail paudoHas @ COHHH TORMHUI MYyMKHHKH, o, > a > a 0¥~
JagH. o, = sup E; 6Varand yuyH aHHK HOKOpPH 4YerapadHunr Tabpudiira
Kypa WyHAaH o] MaBKyAKH, of >a GymagM (akc Xoama supE, <a
6ynap snu). Iemak, of >a. AMMO, HKKHHYH TOMOHIaH, E,cE Ba
@ = sup £ Gyarand yyyH o)< o TeHICH3THK Xam ypusaw. Harmwkaia
supauaTra Kenamus. IyHpak KHauS o) < @, SBHH

supE, <supE
6yaa1u.
2°. Arap E TynaaM Ky#njas derapanadraH Gyndo, E,=FE 6y.ca,
inf £, > inf £

Gyaangn. By xocca 1°-xocca xabu uc6oTIaHaIH.
3°. Arap E tynaaM verapanadrad 6ymd, £,CE Gyica, y xonaa

infE<<infE, <supE, <sup £
oynaq.

Me6or. 1°-Ba 2°- xoccamapra acocan sup £ <supE Ba infE, >
> inf £ 6Vimd, inf £, < sup £, GYaraHi yuyH HajaHras

infE<infE, <supE, <supE
TEHTCH3MHK YPHHIH GYnazu.

4% Arap ¢ x€E yuyH x <o TeHrcHamdk Gamapdica, y xoaia
sup £ < o TeHICH3JIHK YDHHAH GYyJaji.

HeGor. E tynaaMuuyr Gapya sieMeHTJapH B2 o codgan EF 1ym-
aamu vass E* = E( {o}.

Dyuzan ECE* Ba pemax, 1°- xoccara Kypa sup E < sup £ 1enrcus-
JHK YPMILTH, YHaaH sup E* = o Gyaradugad sup £ < a TeHICH3NHK Ke-
N0 YHKANH.

5°. Arap ¥ *x€£ yuyH x>§ TeHrcamvk Oakapuaca, y Xo0aia
inf £ > B TenrcHanmx ypuuan Gysagu.

By Xocca 1okopszari 4°- xocca KaGH HeGOT/IaHALH.

6°. Arap £ TVniaM 10KOpHgau uyerapasaxraH Ba a = sup E GVica,
y xoaaa € >0 yuyn wyHnail 8’ € E MapxymkH, X’ > a—¢ 6yaaid.

Hco6or. Teckapucnny thapas suaaiauk. Svi wyHtall € >0 wmas-
Wy# OyacHHKH, ¥ xEL yuyd x<a—e OGyacud. Y xoaia 4°- xoccara
OuHOdH

]o

supE <a—¢g,

AbHY @ < @ —e& OYauwn keaub unkand. By suaguar  afttwaran Tacaus-
HH HCOOT/alIH.
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7°. Arap E TynnaMm Kyfujan uerapananran Ba b = infE 6Yaca,
y Xoanz ¥ &> 0 yuyn mynpait ¥’ € E Mapxyuky, x' << b e 6yand.

By xocca 6°- xocca ka6 ncGornanans.

XaxkukHid COHNap 1ymaami R Tapkubura — oo Ba + oo CHMBOJIAD-
Hi ¥ XER yuyH x> —o0 Ba x< 4 o0 XYCYCHAT Ou/iaH KYIIHO,
R TYnaaMEH XOCHI KHiaMus:

R=RU{+ w0} U {— oo}.

By CHMBONADHHHT KHDHTHIMINM YErapaaHMarad TYILIAMJ/IADHUHT
aHHK IOKODH Ba @HHK KyHH HerapanapuHH KHDUTHII HMKOHHHH GepaiH.

Arap E woxopuzaH uerapaianmaras 6yica, sup £ = + oo, KyiunaH
yerapanamarai 6yuica, inf £ = — oo ne6 onpHapgu. [emak, wy KeJH-
wysimHara kypa N Ba £, Tynnamnap ydys anMg uerapanap sup N =
=+ oo, infE, = — oo 6ysanu.

7-§. Xakukui coHJap ycTHEa apH(METHK amanaap Ba
YJapHHHT X0CcaJapH

I. Xaxuxuip connap HurHHaUcH. HMkra o Ba P Xakuxuil cOH-
aap Gepuaran Gywicu. By cownap pauHoan commap 1ynaamd Q na 6a-
mapuaran ywéy « = (A4, A"), p=(B, B) Kecummap Guuay anuK/JaH-
cutl. Kecwmaapuninr kyiin cuidsiapn A Ba B tynaamiapian Moc paBHUI-
Ia @ Ba b CONJApHH 0MHO, YJAPHHHT MHFMHAMCH ¢ = a + b HH Ty3dMH3.
Bynyait fmruananapnan uoopar Tymaamau C ounan: C={c: ¢ =a + b,
atA, beB), cyur Q\C Tynaavuu 3ca C' 6unan (C'=Q\C) GearnnaH-
mu3, Tyanmmra kipr Q =C C'. |

3pmt C pa C' tymnamnap Q ma (C, C') xecum GaxapuiuHidi  Kyp-
catamus. o = (A4, A’), P=(B, B') nap Q ma GaxapuiaraH KecHMrIap
Gyaraun yuyH

A+g, A =g, AUA =Q; aCA, ad cA =a<a,
IUYHHAT K,
B+@,B +@, BUB =Q; b€B, b ERB =b<b

6§46, yupan assano C + @ skand kenud wugamgw. Cyurpa xap J1OHM
a+b<a 4b 6yarany yuyn C TyniaM loKopuaaH derapanaHrad Gy-
a6, sup C =y MaBxyniup. AvMo A Ba B Tynaay a/cMeHTAapH opacH-
A 3Hr KaTTACH MaBXyA 6yamaraky yuyw a +b<vy (a€A, bEB) Gyaa-
M. Yupa o' +b >y (@ €4, bEB) 6yums, a +b ¢C. Dyhzan
a + b EQNC=C". Jlemak, C' #@. Wlynuurnex, ¢ =a+ bEC Ba
c<c' =a +b €Q\C 3KaHHra HIUOHY XOCHI KHAaMH3.

[Wynpait kuaud, C sa C' tynaasaap Q ma (C, C') kecum Gaxkapa-
A

16-Taspud. (C, C’') kecuM 6UNAH aHMK/IaHAZuras P XaKHKHA COH
o 3 f Xakuguit comtapuuur durunducu ne6 atamapu, Muarmnad o + B
Kabi Gerynanain.

Du XaKHKHit COHIapHH KYIUHLI aMAAYHMHT XOccasapHHH KeJTHpa-
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Mu3. dapas uiainnk, ¢.€R, AER, 8ER Gyncun. Kyilupars TeHraug-
Jiap YpHHIK:

1°. a+p=p+

2. (aTﬁ)-rﬁ—a + (B + o)

3°. Honb com yuyH

a+0=0-+a=na.

By xoccanap ocon ncGomiianamgd. Bus ysappan  GupHimr, wacamau, 3°-
HHHF HCOOTHHH KeaTHPAaMH3.

Mabaymxh, 0 corn @ Tynaavua (Q_, Q.) KecHy GuJal aii.lana-
JH:

Q_={r: r€Q r<0}, Q. ={r: r€Q, r=0},

Q.. Q-

@ €R con 3ca o = (A, A’) xecum OnaaH andxganchd. Tawpupra
kypa a + 0 = (C, C’) 6y.mb6, Syuna

C={a+r: .aEA, reQ ).

Ammo a€ A, r€Q_ Gynrauga a +r <a MynocaGar Ypunmr [y-

HHHr yuyH C<A 6yaann. Bynpan
at0<a (2.5)
9KAHH Kenub YHKam.

A TynaaMaaH uxTHEpHH @ COHHM ofaMu3. A a SHI KaTra SJeMeHT
MaBKys GyaMaraHg o yuyH a< & TEHTCH3AHKHH  KaHOAT/IAHTIATHIaH
a, €A con MaBkyn. YH1a a =@, + (62— a,) TeHraHKgad r =a —a; < 0
GVanmmey xucobra oaud, A TynRaMHIHT Xap GHp sneMeHTHHH a - r (aEd,
r€Q_) xypusniuna 83HUI MyMKHHJIICHHH aHHKMalivus. By aca

Ac{a+tr: a€Ad, r€Q_}=C
sibh ACC sxauuHi Kypearagd. [lemax,
a<a-0. (2.6
3Auan (2.5) pa (2. 6) Myilocabaraapaanl o + 0 = ¢ TeHrmKKka 3ra Gv.a-
MH3, 3% xocca HCOOT OYamH.
Plnrmmmnmr KellHHII XOCCACHIN KeATHPHIIIAN aBat « R conra
KdpaMa- KapluH GVJIrail cOHHH aHHK/JAHMIL3,

o €R comn Q Tymnamua (A, A’) xecum Ginan anuKadc: o = (4,
A’). Paunonaji coHmepHIHT Kyiiiiaru

— A ={—a':ad €A}, —A={—a: aCA}
Tynnamnapmm xapaitvus, Papmwauku — A" Ba — A t¢naavmap Q T¥n-
namna (— A, —A) KecM Gaxapai.

17- Ta‘bp Hp. (—A, — A4) Kecum BHIAN  AHHKJIANATICAH  XAKHKHIT

COH ¢ XaKHKHH coura ;\_apa,ua- Kaptuy COR feb atalaii 8a Y -—a KadH
GeruaaHany;

—O::(_A,v _‘A) 7
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45 Y ER yuyn o +(—a) =0 meneaun jpunau.
Hc6or. a=(4, A') 6fac. Viga —o con (—A", — A) Kecum

Gunan annknana;mt Meemiaw taspudura xypa o + (—a) = (C, C),
6yH1a

C={c=a+(—a): atd, —a'€—A4"), C' =Q\C.
Axnio a < a' TenrcH3miK ypiunan 6yaraun cababmi ¢ =a - (—a') =
=a—a <0 6yum6, C TyniavHM TAWKIA 3TraH panmyoHas coHdap

MaHQmil pauronan cowaapiar nGopaT Skamumil  aHmkmaiiMiz.  lemax,
CQ_. byspan 3ca

a4t (—a)<0 (2.7)
TEHICH3MIK K6 YnKaaH.
Onaun c€Q_ comin omafimic. Yuia, paswanky, —c >0 6yaand.
Bus ymn r Guaan Gearmadiaug: 7 = — c.
(A, A') xeonvmmnr kyiti Ba toxopit cinpaapuzas ommrain @€ A-
a' €A’ counap yuyH o' —a =r, bl
c=a+(—a) 2.8)
TERIUIK YPUHAN Y aiwikn kypeatavis, g, € A, a; € A" yuyn a; —do > 0
6Yaanu. Apxuve1 akcnomacsra kYpa wymnail warypat ng€ N con Mab-
KYARH, 6 COH YUYH 1.1 > ay— @, TeHrcHsaK Vit GVIaul. AmmMo
@y +n-r >a; Tenrcuamikka kipa a, + n2-r €A’ sxaunmt tonasis. Mo-
zoMigl, dy€A, @y +n.-r€A" skan, yuza uatypas con n omr )nyHaaH
OJIIL MYMKHHKIL,
g+ m—1) réd, a—-n-red
6ymamn. Arap
a=ay+(n—1)r, a'=a,+nr

1eb ofcak, YHIA @' —a =r, ABUH ¢ =a + (—a') 3xamt KeWd  UHKa-
IH.
Hevax, Q_ tynaavsinr Xap Gip saementi (2.8) kyprmiuaa npa-

gamavagit. By aca Q_cC skaumm anraaragy, Bynjau
0< o+ (—a) (2.9)

3kt kemtd wmkayu. Hiost (2.7) Ba (2.9) MynocaGataapaan o =
4+ (=) =0 TeRTMIKHUHD  YPUMAN  BKAWMTA HIMOHY  NOCILT KHIAMU3.
4°- xocca we6oT G, §

S°. Arap w€R, BER 6Vam6, o> Tenrcuamm SpuHan  Gyaca,
yhaa w6 > f -+ § Teurcudmne xaM Ypuemn 6yaaur.

By xoccamiur ncorutt Jikysunra xasoaa Kiiamis,

Bepiran Naxugilii conra kapava- Kapunn COHHMHT aHHKJAHHI HKKH
XARAKHI COI aftpMacH TyLUyHYACHHI KHPHTHLG MMKOWRHEL Oepalil.

18-Tabpud. o xagukuit coujan f Xakukiuii CcoHnMHT agupiacu
2eb o+ (—f) conra aittunazy. Afinpya o — P xa6u GesruJaHai:

a~—p=a+(—f).
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duan XaKHKHH COHHHHT aGCOJIOT KHAMATH TYLIYHYACHIIH KeaTHPaMHu3.

Bupop a€R connu (o # 0) onaitmik. Dynga o, —a couaapuan -
pu antatra mycGar 6fsiaau. Dy MycGaT CoH o COMHMHI a6coJi01T
KMiAMaTn ge6 atanagun Ba y |o| xadu Gearmaamaan. Hoae connnuur
a6conloT KMHMaTH feG O coMHHHNT Yau onxHazu. [lewmak,

_la, arap a>0 6yca,
| —a, arap a<0 6Y.ca,

2. Xaxuxuii connap kynafitmacy. Mk >0, =0 xa-
Kukuit cou Q Tymnamga Gaxapuaran (A, A) pa (B, B') kecumap €paa-
Mipa anugnanran 6yacun: o = (A, A’), B = (B, B). A ra B tynramaap-
HUHr Manuit 6Yamarai a€A, a>0; b€EB, b >0 aneventTnapuian
ywoy

{ab:atA, a>0, bEB, b>0}

T¢nuaMmu Ty3amus, CYHrpa pauucsas COHNApHHHT 1\'_y;"m;1am

C=Q_U {ab: aEA ax=0, bEB, b>
C'=Q0\C

T¥nnovaapuss Kapaitvus. By C pa €' tynmavaap Q aa (C, C') xecum
GaxapHuniH aBBaaril GaHanapAa KypcaTuaraniex HeGOTJall MyMKHH.
19-taspud. (C, C') xecuM GuiaH aHHKIaHTaH COH o Ba B yowu-
Kutl conaap rgnatmaacy nefmaams. Kynaiirva c-f xabu Gearuasai:
a-f=(C, C).
IixTuépiit o va B Xakuuil cosmap yuyH Oy coHnap KymafiTach
Kylinarima Tabpaduanan:

_[—(le]- 1), arap o Ba f 1ypan Hwmopaad Gy.ca,

Je|-1B1, arap « ea B Gup Xua mwopaii Gyica.

SN NakUKi COHNapHil KYNAlTHPHIL AMaTIHIHT XOCCAAPHHIT KeTH-
pavi3. dapas Kuaainik, «€ R, BER, 6€R Gyacu.

% ap=fe

2 ()0 = (B-0);

P al=a.
By xoccamapunir neotit ki sMac. Bia yaapuuur  Supopracii, Ma-
cajan, 3% xoccemi ncGoraaitviz 0 <« €R com Q TVnaaMma Gama-
prirait ¢ = (A, A’) Keeny, | con sca (B, B) recus Gijali aumgaanray
Gyacnn. Tawpudra acocan o- | =(C, C’) 6yaus, Syuia C —{c e =
=a-b, a€A, DEB}. Amvo b< | Gyaranu yuyi a-b<a Gvmts, viiau
c=a- bE/l skauuull Tonamus, [evak, W ce€C=-cE 4. 55 sca C A
sRanuBH Kypacarags. [lemaxk,

rre B

-l <a. (2.10)

Ouan €A Gfucun. A Tynnavpa SHP KaTTa SieMeNT MaBKyX GyaMa-
raif caba0JH YHAA @ <\ @, TEHICHIMMKHH KAuOATMAHTHpPAIHIAH a, 3je-
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MeHT Mamkyn. Arap a=gq, -2 1e6 Kapacax, a, €A, L ¢B (uynxn
ay ay

a_". < 1) skanuny tonawms. Jemax, A=C. Byngan
1

a<a-l (2.11)

TEHTCHINNKHHKT YpHHAM 3KaHH keaub uukand. (2.10) Ba (2.11) MyHoca-
GaTnapiad -1 = o TEHDVIMKHHHT YDHHJM SKaHHTa HUIOHY XOCHJI KH.Ia-
MH3.

XaKHkuH CoHMap KYNafTMACHHHHT KeHHHTH XoccacuHM KenTHpHLjaH
aBBan @€ R cOHra TeckapH GYaraH COHHH aHUKJIAHMHU3.

0<a€R con Q tynaamna Gawapuiran (A, A') xecHM GuiaH aHuK-
Jnianrad GyacHH. PanuoHas coHMapHHHT KyHIary

! ’ ?
C=0_U 0 {5 a4l
C'=Q\C
TynaaMaapnEn kapainek. By C Ba €' tymmammap Q na (C, C') xecuM
Gaxapan. (Bynn ncGornaml YKyBuHra TaBcuA KHAHHALH.) i
20-ranpug. (C,C') Kecyt Gunan anuxnanrai con 0 < a = (Af A’

N4KNKHit COBra HucbaraH meckapu con fe6 aramagd. Y —[—; =
o

=(C, C')) Kafu Gearuianany.

1 o
Arap & <0 Gfnca, y xon1a Oy COHra TeckapH Gyaran — coil KyHH-
ariya TakpHQJIaHaNN;
!

o2 el

4°. Hoanan dapnu % o€ R COH yuyH yHra Teckapi COH MIBKYR
Ba ¢ — = | 1eHIMMK YPHHMIL
o
0<a con (4,4, a e (C, C') xamma 1 cor (B, B') |recuM
o

6HNaH aHHKJAHraH GYJacHH:
w=(4,4, a-—;— =(C, CY, | =(B,B).

Papas kunaiink, c€C Gyachs. ¥ xomma ¢ =a- — < 1 (a€A, a'€A’)
- a

6vam6, Gynpan ¢€B sxamn Keuw6 unasn. Hemak, CCB, GHHOGApHH,

o

L« (2.12)
a
TeHrCH3THK YPUILIK GynanH.

Onan B 1ynnavpan mycGar b connu onaimk: bEB, b>0. Arap
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£ = —; — | ne6 Kapaiiuran 6yacak, yngan 0 < b << | Tenrcusankka

Kypa € > 0 3KaHMHH TOMaMH3.

A-g, A'#@ 6ynrans yuyn yw6y a,€A, a',€A" cownap Mas-
®ynnup. Byuna a,<a,. Sumu Kyiugaru a,, a(l +e), afl +ef, ...,
a(l 4", a,(l +€)°, ... reoMeTpMK mpOTpecCHHM KypaMH3. YHia
wyHpail uxkkuta a = a, (1 +¢)", a'=a, (1 + e)”"‘"' Xaau TOUHAARHKH, 3=
=q,(1 +¢)"€A, a =a,(l +¢)"t' €A’ 6¥nagn. ¥ xonma —Z— =]te—

¢

= —;—, bR b= — =aq- —l 6ynanu. Hdemak, b€C. Wlynpait wuaub,
a a

B<C. Byupau
| <o — 2.13)

TEHTCH3MMK Kequd udkaad. (2.12) Ba (2.13) MyHocadatsapgaH H3aHTaH

1 -
a- — = | TeHruHKKa 3ra 6yAaMu3.
o

a < 0 6yarai xonma XaM IOKOPHAArHIEK

Gymiim kYpearHaany. - .
6-teopema. Aeap urku a€R, BER xyaxuxud con Gepurear Gf-
aub, a0 6jaca, y x040a

a-x=f 2.14)
MeH2AaMARL KAHOAMAQHMUPYSIU A20HA XAKUKUG COR X Maexcyd.
flc6oT. @ 0 Gyaranu y4yH Xap [OOHM yHra TeckapH O6y.1raH
! 2 ‘ G
— XagHMKHH COH MaBxyn Oymani. By — pa P connaphuur kynaiiTMa-
o &

1 u r
CHAGH Ty3HJran ﬁ —— COHHH KapaHMH3. b’Hna
(07

1

a- (B —) =p: (e o) =B1 =P

@
" ! .
anvamnTHpyaapra kypa B- — con (2.14) TeHriaMaHu KaHOATJAHTHPH-
o

!
IHra HUIOHY XOCHA Kuiamus. [eMak, x = B —. 3uan (2.14) tenrnasa-
23

HH KAHOATJIAHTHPYBYH GYHIail COMHHHT ATOHAMHIHHH Kypcatamu3. Tec-
KapHcuHu dapa3 Kunahiuk, sbHH (2.14) TeHrsiamMawd waHOATMAHTHpamH-
TaH COH MKKMTA: X Ba y Gyacun: a-x =0, a-y=0§. ¥ xonma o -x—
—o-y =0 éxx a(x—y) =0 6ymb, & 0 Gyaranu yuyn x —y =0
6ynagn. Jemak, x = y. Teopema uc6or 6yuimm.

21-tTavpud. Bepumran o Ba B yakukul conaap Hucbamu 1e6,

1 .
ﬁ: COHFa aWTHMagH. Y — kabu GearHnauajw.
e/
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5. a€R, BER, YER coniap yuyn xap jomu
@+B)y=cy+p7y
TEHTIHK YpHHM

6°. Arap a€R, PER, y€R coHnap Gepiarau 6yms, y > 0 Ba a>p
TeHICH3AMK YpHHAK OVJca, ynna «-y > Py Tenrcismnk Xam ypuma 6Y-
JajH.

3. XaKuKHit CORHMAT gapaxacH. AsBato |KylHjard HKKHTA
JIEMMaHI KeJITHPaMH3,

1- nexua. (4, A) Q rymaamza nxTHépHit KecuM Gyachn. yre>0 pa-
UuHOHA1 cOH Oepiaranja XaM, wyHpali a€A, a'€ A" pawionan consap
MaBxyAgH, 6y COHMap yWdy @’ —a <€ TEHICHIMHKHH KAHOATJAHTH-
paji.

Ucbot. A Ba A tynaamnap Q nma (4, A') kecum Gaxapcun. Jle-
mag, A #=2. A TynaaMga 6Mpop 4@, paiuoHan cOHHM o0.HG, CYHIpA
Kyinpars

Gy, Gy +8& G+ 2, ..., a+ne, ..., nCN,

M
spH(METHK  NporpecclisiHy  KapaitMi3. Apxusen axciomacura  Guioal
wyhnait €N TommMamMke, 4o -Fne€d, a,+(n- ecA Gyaamd

Arap A TYmAaMHMET @, + ne Jau KAaTTa GVaraH 3MaMeHTHHH @ Ba @yt
~-(n+ 1)e = a' 1e6 omeax.

@ —a<ag+(n-+Ne—(a, +-ng)=¢

6yanwHnn Tomamus, Jemak, a'—a<e, a4, a' €4".

Jlemma He60T GYaH.

2-nemMa. Mkxita o €R, BER Xaxukuit con Gepuaran GyacHll.
§ e >0 panonVI coH Gepunranpa XaM wyHaall a€Q, o' €Q, a<4a
COHJAD TOTH/CAKH, YJap YuyH yby

sgaga,
a<p<a, (2.15)
g —a<e

TeHTCH3AHKTAD YPHHAR Gyuica, y Xomma o =f Gyuami.

HMcoor. Teckapuoimin dapas xuiaiamg, seu (2,15) TeHrcus.ikjiap
4 &> 0 pawionas con yuyH YpuHau Gfica Xam « 7 p GyacHi. Ma/cg_l-
naw, o> P geifiimk. ¥ xodna wywpait r€Q, r’€Q commap MasmyA Oy-
JAZHRH, YD VUVH & > r' > £ 3> B TeHTcH3MKMap Ypuiam oyaaut. Ha-
THiKeAa KYHHAaH @ >’ >7>>a TeHrcHaIMkAapra Keaami3. DyHaad
o'—a>r'—r>0 TercHansk Keaud unkaid. By sca @' —a < & Teur-
CHSMHKHHHT r' —r jan  KHYHK Gyaran e sap yuyd OGaxkapuiMacIirHHg
k¥pcatagn. Arap o < p Gynca xav wynra yxwaul Mysnoxasanap epra-
MHJ2 SHLMATIHKKE Keausagy, Jlemma ucGot Gyanu.

a) XaKHKHA COHNIUT 6YyTyH napaxacu. bus aBeajiri HaHg-
Ja MKKN o 22 f XaKuKHi COH KYMANTMACHHHHT TabpHOHHH KeJTHPIHK.
7 TAa @, Uy, O ..., O, XAKHKHH COHJAp KYNaHTMacH oy-Go. .- Zg
XaM XyjuM ywa iijn Gunan Taspudmavagy. Arap ay =a,=...=

48



=g, =a OyJca, y Xoala ¢ ... 0 COH & CONNHHT n- dapaxcacu

n Ti

n
Jeb atanagd Ba o KaOH GesarHJjanaiu:

n
Qo ., ., =0

n Ta
By xkentupuaran 1abpuduad XaMaa XaxkHKHHA coMgap vemiia aMaamap-
HUHT Xoccasapuia Kyhuzaraiap kean6 unkayt, «€R, PER Oyang, 2
Ba m jiap HaTypan con 6YyJcHH.
1) Kyhuparyt TenriskJap ypuuin:

- R
a-a™ =a :

o _ﬁe: — {ct/» [3)”.
(all )”1 - U‘-’.'ln,

" — "™ (0 > m);

o
ul/l
2 n>mereae>] 6yrang o >o 6y, 0<a<l Glairana
sca " < o Gyaamm;
“ n n "
3) arap ¢ > B >0 6yaca, y voaja o >f 6ynanu. _
Mavaymin, v «€R (2 # 0) yuyn Xap pomM yHra Teckapu ovaran
1

— Xauxuii col mapwyn., Ymwy —.—... — COH u CONIHHHF —/-
(21 o (29 (¢4

Iapaxacit jeG artanagd Ba y o~ " Kabi Geardianaj:
1 A\n
n -
el =
).
Xap xaunaii o 5= 0 Nakuiil CONHHHT HOMMHYY Japaxaci | ra Teur
neo ommamn: ol =1,
6) Xaxukuil conpan odMHran naani. bmsra 0<a€R ra

Taffiiaan ray NEN conmap Gepuaran GYJICHH.
22-tavpud. Ywuby

S (2.16)
TeUTIHK T 1{3111031‘33HTupamlran M_VC621T ;: COH ¢ COHJal oJiratl rz-é’a-

()

padicaru urdu3 eG atamagt Ba y v o Kabu Geriaanaii.

Keampiaran 1appidinir paBol MasMyiil (KOPPeKT) 3xaHHIHHIL,
bt (2.16) TCHrAHMRHI KaHoATJIAHTIPARNIAN & COH MABKYILIITHHH XaM-
Jd SITONAITHII KYpcaTaMiis, ;

Byninur yuyr Q Tynaambin Kyiinaarn

A, =Q_U{0}U{r: r€Q, r =0,r"< a1},
A, ={"reQ >0, r">a}
tymiamnap éppavuga (Q = A UA) €savus. Bywunait rysuaran A pa
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A’ ringammap Q za (A, A;) xecum Gawapuiun paBuianpmp. By xecud
auMksaran coiry § ge6 omafmik: § = (A4, 4.
10Kopiizars |- remvara acocakt e >0 pauMoHaJi com yuyH iyH-
Rait €A, r'€A" consap MamKyukH, r'—r <€ Gynagu. DBy coinap-
HHHT OfMHHLIMAAH, PaBUIAHKH,
O<r<bi<r
Bd, feMaK,
rﬂ < E’L < rrll
TEHICH3IHKIAD Ypunmit 6Yaany.
A, Tynnavga r’ AaH Karta 6yurad TaduH r, coHsm (Gymnaaf coH X
IouM Tomiany) oncak (0 <r<r <r,)

r;n_rn _ (f' —f) (r,nvl +r'rm—2 AL, e
4+ e < (r'—r)- i <en-ry”

6Ynamt. Dynpgan xypuHamiku, e > 0 pauHOHan cOH yUyH (s’ =

n—Il
nry

ra K)'/pa) uryspait r€ A, r'€A, map MABXKY [IKH,

Mr<t<r”
A

/

Pl =
TeHTCH3HKAAD YPUHIM Gynand.
Hikkunum ToMoHzal, (A, A7) KeCHMHHHT TVLIHIIMEA GHHOAIT

M<a<r”
6Vmagn. [yngall kuwni6, 2- nevManary Gapua waptiap Ga)kapHaNUIHHI
kypeatpuk. Iy nemma Tacpukmra GitHoa
V=a
ra ara Gysiamus. .
Wynnait gums, (4, A) xecvt Gunan amugmanran & cou (2.16)

TEHTIHKRY KanoaTnantipigy, (2.16) TEHrUKHH KaHOATJAHTHPYBYH 5 COH
Arona Gyaamn. Xakuxarad xam, arap & Bsa & conaap (2.16) 1eHTIHRHI
KAHOATIANTHPCA, ABHI

H=a i=a
TEHIJHKAAD §puilast GYuica, yHaa ywly
H-g=E—8E" &+ .y EHET)=0

MyHocabaTan & ~&, =0, avuu & =&, 3KaHH Kequb UHKALH.

B) XaKHKHI COHRMHT pauHOHAM Aapaxacu. bu3 aeraje-
ri Gangaapa o€ R COHHHHMT BYTYH JApakacH, WyHHHTgek, o > 0 COHai
OMHHTAH f1- JAPAKAMH HIAH3 TabpHGJADHEH KenTHpauk., JHAM o >(8
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COMHHUT DALHOHAN NApaAacH TYIIYHY4cHHH KeaTHpamu3. Mavaymku, xap

2 . m 3 E

Kallgail pausonas col KHMCKapMmaimray r = — (m€Z, n€N) kacp xy-
n

PHHHIMAA Mponananamy. o€ R Xakikuil COHHHNF r- fapamacH o Ky-
HHPATHYA aHMKJIAHALH:

m

Igps nr m
o =u =(l-’ aJ .

®apas wunaigmk, a€ Ry, PER:, r, €Q, r,€Q 6yacun. Kyiugars con-
Ja Xoccanap YpHHIHAHD:
1) whgr = a'ri“’;;

9 (@) =a™"
3 (5) =5 ceor

4) atigr =g

5) (a-By =a’ B

6) w> 1 6yaranpa r, <r,=o" <a’

7) 0< o<1 Gyaranga 'ry<r,=a" >a™

IOKopraa aifTiarannapian KYpUHaTHKH, o = 1 COHHHHMHr HXTHEPHH
paunonan papawact 1 ra tenr Gymams 17=1. Byl

Myaiisy ysBHIMKHA CAKIAIL MaBHOCKAA, O = | COHHHMHT MXTHEPHH
XaKHKHIT napakac xaMm 1 ra Tedr fe6 OMHHapH:

PP=1.

r) Xaxuguit CONHUAT XaKHKNH gapaxacu. Bupran xarta
(@>>1), &R connu onahiing. BERL cod sca Q Tymiamga Gaxapi.1-
TaH (B. B)’ xecuM 6Hjan auHKJaHraH MycGat cOH GY.ACHH:

B =(BBY, p>0.

Bapua aanduit NaKHKHH COHNAp, HOJb XaMia o (b € B) xypunnmiaari
MycOaT Xaxnsuil coHmapaan noopar 1¥naavMHg £ Gunad, R\E Tvniam-
wi E° (E' - R\E) Ounan Gearmaaimik. Hamimaza R tynaam R =
= E £’ xypunnizga Esuammi MyMKHH.

10kopiina kuputiiray £ sa E' r¥naawnap R tynuavga (£, £9) xe-
QML GaykapHuiMHIE KypeaTHus it 3Mac. £ TYMIGMHHHT Ty3HIRUIEAH
YHHHT 6Y1n aMacnury kypunagn: E = @. Cynrpa xap gmM of < ab
(bEB, b'€B’) 6Vuranu E TYyMaaMHuHr I0KODMAAH YerapafiaHrat/JuriHil
Ouamipani. [emax, sup £ =y mapxyd. B Tymiam snementsiaps opacH-
A2 3UT KaTTacH MaBxyn Oyamarammiry yuyH o’ <y 6fmagy. ¥ Xot-
a7y <ab B2 o € E 6Yaam. Byngan o €E'. Hemax, E'=@. £Ba
E' 1§nmavaaprunr vysuwinmmgan E HUED Xap OWp ajeMenTH £ HIHHT
KCTaMraH 37eMeHTHIAH Kuauk 6yanwn paswanmip. ysnait kuan6, £
Ba £’ rynaammap R pa (£, E') xecum Gaxapagi. Kyituzarn taspbma
£ Ba E’ 1ynaMnap 10Kopujiaruua TYaWJiraH e Kapanamgd.
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23-tanpud. (£, £') xecaM 6H7aK aHHKIAHAQHTAH COH oL COHIIHD
p- dapaxcacy 126 aranayt Ba oo KadH Gaarvaataim:

=(E, L.

n o I ; 1
Arap f vauduit con G¥aca, yuna al= —5~ 40 Kapaiiyy3 pa Y I0KO-
o
pHIATIUIEK Tanpidaana.
Arap 0<a <1 Gfaca, yiza o [—-] P 16 omtiemume narwiacit:

Ja AHa 6u3 IOKOpHAATH XOra KeJlaMus. 1“yCOZlT \aKHKHH COUHHHT N@-

KUKHI apaxaci Tyuryiuaciman (ofizananid Kyituaari teopemaid Kel-
THPAMH3.

7-teopeMa. Xap kawdad o+ 1 6a v mycbam yaguwxud COHAGP
YR
Gfﬂ =y
MeH2AANaHY KOHOAMAQRMUpadu2an 20Ha B XaKukull con Masicyo.

Dy teopevaunur mcboru (2.16) Tewrnama eummuuHnr MABXKYLHCH
Xamia AFOHATHLHAM HoGOT/AWIra YXIa.

24-trabpud. Bepuiran o # 1 Ba y Mycar NakukHil comsaap y4yH
yiby
S
=
TeHrJAMAHI KAHOATIMITIEPYBY P COH Y COHHIMr o acocra xypa (2 acac
M) A02apupamu 10 avanalu sa y log, v Kalu Geariiauamc

B = log, v.

8- §. Xaxuxuil conndHr abcomor KHAMATH Ba yHHHr XocCanapH

IOx\oplma \ax\umm COHUIEIT aBCOMTIOT 1\"[“\121'1’1[ TVLL!yH‘IﬂCII O ar Ta-

HHWIal Mg, Mamy\u\u *ER couunAr adcommor KuiivaTin Kyil1ariya
alHKTanan:

_ [ %, arap x >0 Gyuica,
l~,\ arap x<< 0 Bvica.
SHI XAKHHI CONUIHT aBomoT KHAMATH Xozcamapiini KedTHPAMIG,

o

1°. x€R coit yuyu

i .\

(*)

15} =0, [x]=1—x], 1<|x|, —x <]

MyHocagataap ypmit By MyuocaSariap counmur adcomior  KHIIMATH
TappHbHIAN Keauh uiika.u.

2°. Arap x€R cousap
¥|<a (@>0) 2.19)
TCHICH3KIN KAHOATAAHTIpea, Oyinall x conmap
—a<i<a (2.18
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TENTCH3IMKAAPIN XaM KaloaTianTipagn ©a akcwnva. Dowkaua K_xmn(f
aiirranza (2.17) Ba (2.18) Teurcuanukiap SKBHBATENT TEHICHAMHKIADAHD:

lx|<ae=—a<x<a

g o,
Mc6oT. (2.17) TeHrcudank ypuimi 6yscin: XER, jxl<a. i r);](:;'
cara xypa —| x| <x < |x| Ofamungan NaMia —a<— | x| T<€IIV )
i / i -
AHRAAH Tomamus: — @ < — |x|< x < |xi<a byuian sa —a
3KaHI KeJyub uHKanu.
: ¥ " : = c < a.
Aupu (2.18) TenrcHsaukaap YpHHIH OYACHH: x“ER, Aa<.x’<0 o
Arap x> 0 6ynca, |x| =x Gymib, |x| < a 6yaaim. Arapx ;- TO'J'IIEI'
e, ¥l = —x 6yau6, —x < a Gyaranzan 3ca |x|<a I?Kamn
M3, JleMak, — a << x < a 6Varayga Xap lonM lx| < aR6) ,13,'2I.< Wt
By xocca wyiinparn {x: x€R, |x|<a} Ba {x YER, - ek
NaKNKHi cotiap TYRuaMAapuiiur Gip-Gupira TEUrIHriii i 1;}1{ 5
3° Arap x € R ‘conap | x| < a(a > 0) TenrcHaHKmI Kanoaria I;:IP'I
Oyniai x comap —a <x < @ TeNTCH3MKAApHE XaM KanoaT1aHTH]
B4 aKCHHYA, ADBINT
Kl<ae=>—a<i<a.
By xocca 2°- xocca ka6 negoraanams. "
! . f e ; qiiva-
4° Ukxn x€R Ba yCR xaxuynil con HHFHHRNCHIINAT aﬁconlma (f\,u;lllb =
T Gy connap a6coTOT KUAMATAPHUIHT FIFHHINCIAAH KaTTa SMAC,
v +ol< sl 1yl l
o ' N | T ® <lx
Hc6or. Arap x +y >0 6yaca, -y =[x yi 6y.u6, x<{xh
Y<Vy| Tenrcnaankaapui Niucobra oarai Xosiia
x+yl=x+y<lx|+|yl )
: e
¥ 2 : & ST ' = —(XxTY)=
Y ronavis, Arap x = y <t 0 6Vaca, yus |x + gl (x+y
=—x-(—y<lx|-+|y| 6ynau ’ .
By Myuocagar kViLmayBUiiap cOMI MKKITazan karTa Gyarat NOAR
NaM ypuna Gyaadi
! 2 o N |
(%) = X b Sy e [xl.

5°. XE€R, y€R counaap yuyn
Jx—y| =[xyl
TeHE/Cllrc3gltl)l\'r.ymlljlellgﬁjalnm, x=(x—py)Fy. Yuma 4°-xoccara GQgE
W= [(x—g) +y|<|x—y|+|y] 6ym6, Gy Tenrcusamczan [x—yi=
= (x| —|y| 6Ymmunt xemiG unkalL.
6°. XER, YER counap yuyn

fx-yt=1x(-1y|

TEHDVIHK  pHILIL Ny s
By Tenrsk cOMMHHr agcoJIOT KIHMATI Tabpipirian Keand Wi
7°. XER, yER, y+0 connap yuyi
Jx}

lut

X
Y



TEHTINR VP,
X v "
Hebor. — =2z ne6 omafmk. Bywngau x =2z-y 6yswunan Tond:

y

Mu3. Aumo 6° xoccara x¥pa |x|=|z-y|=|z|-|4| Ba Syunau [z|=

x .
= H TEHIVIHK KeJHO YHKamI.

u

Bapua mauduit 6yavaran xagugmit counap tVmnamuun Ro.  Cuidk
Gearnaiiimk. Papwaniy, Ri<R. Supn R Tynaamjan onusrad  Xap
6ip X Naxuuii coHra yHHHr agcoioT KuiMati | x| B mMoc  KYAHIHK.
Haminkaza 6u3

f:R—R. éxu f:x—|x|

AKCAHTHDHITA 9ra BY.1aMu3,

HeMak, SakHiHH COHHHHT a0COJIOT KuHMATHHH R TYMaaMHI [R+
tynaavira (*) Konga Gyiinua akcAaHTHpHW 1e6 Kapaul MyMKHI.

9- §. Uppawsonan connu TakpuGuit xucobgaws. UWppauHonaa COHHH
YEKCH3 AaBpHi GyiMaran YHaW Kacp opkaax Hgoaanal

1. Uppaumonan conHnu TaKkpuOHH xmcob6aaw. bupop &
HpPUUHORAT cOH Gepuarai Oyumb, y @ TyniamMaa Gaapuarau (4, &)
KecHM GHaaH anmiranran 6yaca: a=(A4, A'). Bytyn conaap Ty aMi Z
pallOHa COHJAp TYMJAMHHHHT KoM (AbHH Z < Q) 6yarauaHriiad
KeTMA-KET KearaH 4, Ba @, 1 GyTyH COH/Ap TOMHAARMKH, YLIOY p<<t<
<@, — | Tenrcuamikaap ypuuan 6ynamu. By soama ro = a, coun o Hp-
PALHOHA/ COHRM «KaMit> OuiaH, ry ==, + | 3ca «opTHri» OHaaii Tk
pioui 1idozanaitm.

Snau

Gy Gyt —, @ 2 G+ —, a,+ !
T L/ B = T Ry
TR S BT T
couapui omamis, ‘a, < a < g, -+ 1 oyarang yuyn Gy cousjap OPACIHA3
KeTMa-KeT KeJraH WYHAAN HKKHTA

[l ay
T — S
& 0’ Uy 0

COH TOMW/AMURK, ¥ I.U()y

q, 2- A s A
R TR,

TeHrCH3MMKAD Ypusan 6Yaazu, oymaa ‘e, “cou 0, [, 2, ..., 9 COHJAp-
fan Oupiup. Kyinarg
r=a,+L=q, a
1 0 10 (4 L
: |y 1 ; !
f=0 -+ —+ — =g, 44 —
I ) 0 10 11 ! 10

|
COHII3[) ¢ COIlIIf MOC PARIINZA «KAMID XAMIA COPTUFH» OHAAH —- = 0,1

AHHKJIMKAA TakpuoHit ibodanaitzn. Cyurpa
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ay al n 1 . i1y 2
ﬂ e a - — L —
o T AT
‘ay 9 ay |
a _,__;_,—‘ a e — —_—
vt o T %

COMJIapHH onamu3. Arap ywey

a+ﬂ-¢u<a—i—-ﬂ—'~——
0 1o VRS

— = —_—
0" " 0 e

TeHICHaNMKNap YPHMHIM SKaHHHH SbTHOOPTa OfICaK, y XOJAa IOKOpHAari

CoHJIap opacuaa myH,ua}"x KeTMa-KeT KeJraH HKKMTA

az LTI Pt

L o
T T T 102

COH TOmMnanukH, yJap yuyH ywoby

y s . 4 ay+ 1
=2 L Sca<agt —+ -
TR T o o T e
TeHICH3MHKSIAD YpHHAN GYJiapu, GyHia g, con 0,1, 2, ..., 9 connap-
Jax Gupnanp. Kyihigarn
- O as n
Fa =0y + —— + = =0, 60
LS A
T N e i
r, =y 0 Tior T 00 o hfle T oy

!
COHMAp o connii MOC paBHUIAA «KaMi \amaa «OpTHFH» Guan IE = O»OI

amKMHKa2 rakpudui ndoxanaiiy.

By sxapaéhun naBoM 3TTHpa Gopub 7 1a KanaMAaH KeifH LIyHAAH

HKKHTA
’ | a o, B I
o G180, ... 0, =G+ + 1 R e
1 ay dg . ay +1
a . e = oAl e— |
o @18y .- 4, T T 75 aF 10° 10"
OH TOMUAAANKY, yJap yUyH ymoy
|y dy B == 4 4 a2 = L
G+ L+ =24, S+ Asglat— +— ;
LT 107 850 i
a L1
4 L (2.19)
10"
Telrcuanmikyap Ypunmn 6ynagu, 6ydaa a,, s, . - ., @, COHJAPHHHT Nap
Gip 0, 1, 2, ..., 9 connapnan GHpHra 1eHIAHD.
Kyimaars

r,=a, 4,0, ... 4,

55



. .
fy =0, 4,8 ... 4 -+ f(]_"

| oo
COHAAPHHIT Xap 61[[)1[ G, HppallHoHan COoHHK W ANMKAAKAA  TAKPHOHH

1ponanaiiz.

Wyigait giad, (2.19) synocaGataan x¥punanucw, n wu e1apyia
KATTa KWIHO O XMCOSHTA o0 COIHI ICTA/raHya AuHKAMKAA r, Ba 7,
paulionat codaap (Yum xacpaap) €paaMitia TakpHOHH Xucofaail MyM:
KU @ &7, =7, IOKopHaari r, Ba r), pauuoHas coumapHu MOC pa-
BUlUAA «KAMH» NaMiad COPTHFID OMJAH O COHHHHL [HAY AKUMAQULYEHL:
Aapu 3ed atamaim.

2. Wppanionan connu 4eKCH3 gappuit Gy nmaran Kacp
oprain ndoganam. Mawayycd, xap xaumalt paurmoras con YeKad
YHAIl Kacp €xi YekcH3 JaBpuil YHAH Kacp KYpUHMIIMIA H(ofaiauaiH Ba
3KCHUR, IOKOPITIA afiTH.Iral Kacpiap paiioHan colnu Hdopanaiute. [y
CaGaGauit 1IppauMonan COH o VYVH @& =d,, a,a, . . . a, MyHocaGar YpHH:
/Il Ba Oy NDPauUMONAi COHM HekcH3, Aagpuil GVamaraw yHa Kacp KypH:
WA whopanavaqn  Ajdatta, 6y Afitiaran TacuMg MaTeMaTHi KIE
NaTdad MMl acocmamiiuet sosky. Bus kyilua Tersmuwin  TacAHKHIHT
acocazHuuN GIETAH 1UYFY.11AHAMIS. k

o — fippauuotan cor 6yacun. by con roxopmaari |- Ganaga Kypea
THATAHIIEK  «KaMi> OHTAH Gy, 4@, ... @, KypHHHUIArM Yot Kacp,

P | " » s 2
SOPTHEID  OIIAH dp, @)@y . .. G, —— KVDHHHIMJArH §ian Kacp OFKE

n l[}'.’
M liposanananit. By yuan kacpnap aitmpmack 7 yeramga KaMaaa.
ppawionan cod o 1w TakpuGMil 1pojasamuur KapaSliid HeKCH3
J3BOM STTHDHW HATHKACHIA YIUOY
9
Qpad, ...a ... (2.20)

n

HYEKCH3 VHUIL kacpit Xooita KittaMi3. By (2.20) co uppzufm(mmoclcgl
o HUHD YHAH Kacp KYpUHHWIIATH Irpojack e kapaiiviz. Yiia (2.19)

TEHTCHIMKMAPAAN €y, @y . .. @, ... YEKCH3 YILIH Kacp Aappiii YH-

JIH KAC) 3MACAHrH Keqmd umkagu. Xakukatam XaM, arap (2.20) HeKCHR
AaBpilt YHAW Kacp, sbHK pausionan r cod Oyaca, yuaa Y neN yuyn

ta a [r Ta
e e S P N I T !
10 102 10" 10 102
a, 41
10“
TeHrciB s Yyl 6y.ud, Oy Ba (2.19) ienrcHamikaapaan
1 2.9
la_r'<Tt)T (v neN) (2.21)

TEHTC MK Keand uuxame. Y xoaga 2- memmara kypa o == 7 OyJmG,
Oy o uppauuoHan con Ae0 omHMUNIra 3.

Jestak, uppaunolian con o HiL poaanosun (2.20) cod 4ewciHs, 1as-
pHit G¥Maran ynmu Kachaan uoopat.
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Sum Gupop ueKcus, NABPHIt GyaMaran YHAH Kacp dy, @, d .. .d
Gepuaran Gysicun. Xap Gup Harypan cow n yuyH ywGy

n

P, =0y @ ay ... 0,
1
$
YeKMIt VHIM KacpJapHH — pallioHas coMvapii oanG, cynrpa KyHugar
A={r:reQ, ¥n yayu r<gqp},
A ={r: reQ, ¥n yuyu p, < r}

TYmiayaapny  tysamus. A sa A° Ttymaamaap Q na (A,"A) KeciM
Gaarazi, By Kechw 3ca Gupop o XakHKHil COHHM aHHKJaiau. Kenri-

= L
q,=aya,a, ... a, -

purad (A, A') KeCHMHHHT TyZHJHUIMIAH BA @y, @@y ... @, ... “€K"
CH3 YH/II Kacp AaBpuil 3Macaurujad mxTHEPHH HaTypaa n COH ydyi

9

Py <a< qu (22-)

TEHTCH3MMK/IAD YPHHIH SKaHANrH Kenuo udkamr. (2.22) TeHrcnamHknap-
Aad Xavia (2.21) TeHrcmamMkny KeNTHPHO UHKADHUIZATH - My.JIOXa3aHH
Kafnapiuaan  ag, a.a, . .. @, ... YeKcHs, JaBpuit Gysmarad YHJH Kacp
@ COHMMT IRpOJIANAIN BA HPPALHOHAL COH SKAHMNMH KENHD YHKAMM.

Hewmax, xap KaHjail HppauuoNan COH ¢ 2 HeKCH3, JaBpui Gyamarad
Ui Kacp @y, a,a, ... a, ... Ba aKcuHia Xap TRLERS SEETE T
Gyamaran iunt Kacpra HppaiHOHAs COH MOC KeHUH K¥PCaTHia.

DHIIf UeKCH3 AABPHIT Gysivarad YHAH Kacpnap TYNaaMuia kacpaap-
HHHT  TeHIHK  TyUIyHYacHHH KHPHUTHO, HOKOpPHZard MOCJHKHHHC Y33po
OHp wHiTMAaTAI SKAUATHAH KYPCATaMA3.

Hxxu

@y, A ﬂ.l, ey )

A L
by byby . b

yHa xacp Gepuaran Gyaci, .
Arap a, = b, sa Gapua narypan # comnap yduydn a, =b, 6ynca, ¥
Xonpa Oy kacpnap rmexde peiiuaand ba

Q@ 8y ... a ... =bybiby. b,

Kabi Genriiananii.
®apaz kuailaHK, o Ba P — HppaloHan counap yuyH

a—a,aa,. . .6 ...|

B—> bbby - bu |

MOCHHMK YpuHaA GYniS, a == f 6yacuu. ¥ zoana

Qg @y ... Q... =bebbs .. b, .
6ysanu. Xakukatan Xxawm, arap
anaa, ...a,...=bybby . .. b, ...
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6Ynca, @y =b, va ¥ nEN yuyn a,==b, Gym6, ¥ nEN yuyn ywoly

1
a, aa,...q,<a<d, G4,...4, +ﬁ‘;’
a, aa, ... a,<Pp<a, ag, ...a, —i—ﬁ
TeHrcH3nHKAap Nocwa 6yaapu. Hatmwana v n€N nap yuys
' I
1 o — <, —
la—Bl< o

TEHTCH3MIKKA KedaMu3. Bymjan 2- jeMmara xypa o = P kennG uHK3AH.

By sca o+ B ra aun. [lynnait ko6, (2.23) mMocauknapaad Ba o # P
6V amnaan

Qg 4y . .. 4, ... F bbb, .. b, ...
3KaH{ Kesmb unKani.

Ilykunrgek, arap o COHTa HKKHIA dg, 4y, . . . @, .- - ‘aMid
by byby . . . b, . .. Yekcn3 jaspuil GY/IMaras YHIH Kacpiap MoC KYHHICE,
y Xosza

A Gy ... @, .. .=by, Dby ... b, ...

TeHrJHK YPHHIH GYIHIIMHE KYpCaTaMH3. i

Teckapucnnu apas Kusaiiskk, feHu (2.23) MoCAHK YPHHDI 6)“7”’ i
Gp @y ..., ...+bybb, ... b ... Gyacun. Y Xonpa LiyHAdH
n (nEN) tonunapuks, @, = by, 6, = by, ..., a,_; =b, | 6Ym0, &7
# b, 6ynamm. Afrainmg, a, < b, 6ysicus. Yhaa

n—!"n

1
Gy Qs - - . 0, 0, + oo <G Gy - By D (2.24)

6§aagy. Ammo (2.23) MyHocabarra Kypa

a, aa, ...a,_ b <a<a, 4, ... a0, T o7’
1 b - _]
Gy @8, ... 0, 4, + I—(ﬁ<a <@y a8y .. .84, ;0,77 [oq
6Y76, yunan o coM, GMp TOMOH;aH, @y, &yd, . ..d, b, naH Ka&TT3,

| .
HKKHHYH TOMOHIAH, &y, @yfs . .. 4, (&, + jon AaH KHUHK 63 HIIHEN TO

namus. by aca (2.24) myHocaGatra aug.
Wyngait k6, (2.23) Mocmiknan g, Gy . . . @, . - - = b, brbs - - -
b, . .. Tenrmmk kean6 unxama. Jemax,

o—>a, 40, ...4, ...

MOCTHK Y3apo Gup Kuitmaram Mocanx 6yaapn. By sca

a=a, aa,...4,...

ze0 ONHEMIUMNKE acocaliaH.
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10-§. XaKHKHii COHJAPHH rEOMETPHK TACBHPAAIL

bus 2-§ na xap 6up paumonas codra comnap YKHza GHTTA HYKTA
{paumonas HyKT1) MOC KeqHuwHHM Kjpcatran samk. Uy Guman Gupra
COHMAP YKHAA pauHoHan OyaMaraH Hykranmap NaM (vacamaan V'S conra
MOC KesafraH HyKTa) GOpJIHrH aHHKJAHIH.

OHAH Xap GHp NaKHKMH COHFa XeM COHJap VkHaa GHTTA HyKTZ MOC
KeJIHIUHHI K¥pcaTaMn3. DyHHHr yuyH Xap 6HD HppallioHan coHra Cog-
Jap yKuaa OHT1a HYKTa MOC KEMULUMHH KY[PCATHII eTADTHAMD.

Maskyp GoBHUHT 5- § A NAKHKHE COHJAD TYMaaMu R TVIHKAHK
(Y3MYyKCH3AMK) XOCCACHra 3ra SKAHJHTH KYpeaTHAral 3. DHHOGApHH,
TYFDH UM3IK HYKTamapujaH HOopaT TYIiaM XaM THJHKJIHK XOCCACHT:
ora OYmapd. YHH KeATHpUIUIAAH aBBai TYFDH UH3MK HyKTazapi Tnas-
MHIA Gamapu/ral KecHMHH TabpudIanMus.

25-tabpud. TYrpn uH3HKHMHT Gapya HyKTanapu tynaamu [ HY
wyupait uxkura of pa J TynsaMnapra ampaTHicakH, YHAA

1y M = 5, P+ @,

2) off P =1,

3) ¢ MEW, v PEP 6yaca, M Hykra P HyKkrajan uanga soit-
AaWral wapiaap 6 :.iapuica, y Xoaza of Ba & Tymaamaap [ 1ynaamia
Kecliy Gamsapagd Achunaqy sa (o, &) xabi Gearusianand.

TVrpH YH3HKHHHT Y3NYKCH3AHK XoccacH. TYFpH YH3HK
HyKTaJapu TVmaavu [ ga Gasapuarad Xap kaugaid (o, JP) KecuM sroHa
M HyKTanu amig;a6, Oy HyKTa ékH of TYnJAMHHHT 3HD YHL HYKT4CcH
€Ki & TYNJAMHHHC 3HD Yan HyKTacH GyJanH.

1. Hppauuoraa conaapun re oMeTpHK TacBupaaul bi-
POp MppaltHouaa coni o GepuAaran Gysue, Gy con Q Tymiamaa Gamap.I-
rar (1, 1) xecim Gunan andkasnran Oyacni: o = (A4, A’). bynaa A
TyuiaMaa sir xarta, A’ TYnaavaa 3ca SHT KINHK SJleMenT HyK. [ TVF-
PH Uiz, na By TVFpH ulsMkaard A Ba A TVIUIAMJIAPHS  TAIIKHI 5T-
ral pAoNAs HyKTasgapun ogaiik. Dy patitonan Hykianapaad Ty3da-
rail TYOAMIApHT Moc pasnia A Ba A’ xabi GearHAaiIHK.

Pagiuankni, 6y \oana A TYOJAMHUIT 1HYKTasapi opacHia 3HT VHT
nyKra fy. Llydunrgex A’ TYOJaMEMET ByK1aJapi Opackia ur uam
HyKTa AVK. [ TYFpH WM3uKHOHr wWyenail P HYKTaJapHHKH KapaiMH3KH,
Oy HykTadapialt yurga 4 1ynjaMiMHr Kasmuaa OMTTa HykTacu OY.JCHH.
Byinait P nyxranappan nGopat tynaaMHil C Giias Gearwaaiiuk. TVE-
pu wusitkHir € TynaaMra Terian GYAMarad HyKTAapd TYniaMiti
C' ounait Gearunaitvuz. Hemak, €' =I\C. By C Ba C' nygranap Tyn-
Jamiiaps | ga KecHM farapuwHHg Kypcatamus,

AsBano A ¥ @ Gyaraud yuyn a€A pausonan cou Gop. By coHHHHT
reoMerpux Tacupi 6Varan P, uyxta A Tynaamra Teruunn Gynamt Je-
Max, P, €C. By sca C + @ sxanuin Gdviampand. XyL1ay wynra yXUai
C’' % @ 3KamH KYPCATHIANMU.

C pa C' Tynaamnapuusr tyswmwagad C Y C' = sa C r¥naaviars
xap 6up nykta C’ 1yniammard MCTaraH HyK1ajal uanmpga Jxolulairai:
aurk kesud wukams. Jemak, C sa C' tynnamaap ! na (C, C') KecuM
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Gawapant. TYPpH unsikmnr Xoccacura xypa (C, C') xecum aroua nyi-
Tai amkaainy. By nystamm P, xabu Gearunaiivua. A Tynmaampa sHr
VAT BYKTA 6yamaramit yuyn P ¢ A, wyumirae, A’ tynnampa 3ur yan
uyKra 6yamarami yayn P ¢ A’ Gfnam. [emvax, P, ¢AUA" 6y.ub, 6y
HYKTA paluovan Hyxta Gy.ivaiian. Mppaumdoman comn o« ra xyamd wy
P, nygrami Moc K¥AMu3.

2. Xaxuguit conaap rynaamu R Guaan TYFpu 4N3HK
HyKTagapy Tyniaavi opdciaa y3apo O6Hp KHEMATJIH
Mocunk. Bus ioxopiaa xap 6ip w€ R conra [ TYFpH uksuiia GHTTA
HyKTa P HHHD Moc KYILIusmi kyprad sauk. Sumn akcunya, [ 1YFpH
YH3NIKAArK Xap Gup HykTara OHT1a XaKHKHIT COH MOC KesMIIMHH KY]ca-
TAMI3.

Cotnap yKuga 6upop P uykTa onadinmk. By myxra, airaituik, O
HYKrana yuraa ércid. Paswanku, P Hykra comnap yiuma OP KecMa-
Hit Xocnn Kintamt. Macra6 kecvacu OF wn OP kecma G6ViinaG sKOH-
aawripavis. Bydpa kyilzare ukke xoa o3 Gepamu:

1) OP xecvaza OF xeeMz GyTyh conl g, M2pra TYaNK ykoiitama.
By xoapa OP kecvamiur yur yuusn ndoganosdn P Hykrara Xy1ai Wy
@y COH MOC RKyiiaall a, con P HyK1aHHHT KOOpAHHATACIH (aGeunceach)
2e0 xaM atanamit. Jemak, 6y X011 P Hykrara g, OyTyH COIl MOC Ke-
Jaq. 5

2) OP xecviaza OF xecva G6yTyn com a, Mapra »koittawns, OP
xecManan SP xecva opTif soam éxi OP kecvaga OF xecMa ap + 1
MapTa xoiinanrasga OP. xecvara PQ xecia eTyacgaH KOJUIDH MU MKIH.
By Yomza OP xecyamuur yur ywimu udogaiopur P nyxrard @, CONHI
“kaip Ouaan @, - | CoHHII 3ca opTiFHy GlIam Moc KYEHHI MYMKHH.
By xomma P nykrara Moc weaairan NAKHKHIT COHHI TOMHID MaKcaania

1 ST
Macwrab keemacu OF  wur 75 Bty oans, yimi SP xecva GYiinad

woilmammipavus. Bydna ssa gyilipiary gxxu Xoa 103 Gepait:
1 » -
1,) SP xecvaza OF xecvanuur ~= KucMi GyTyn coif a, MapTa Ty
il
JiK sKoliawaxyy. Byuna a; cou 0, 1,2, ..., 9 commaphimir Gupianp.
g R .
By xoaza P uyxrara ay Tr11 con Moc KVijitmagn.
' ! B o
2,) SP xecvaza OF gecvamisr g Bem GyTys coil @, Map1a Koit
{1V .

Jaume, SP kecyazai S|P xecva opid Koamunt éxit PA Kecwala OFE
| = i
KecMalnIr o Mewmr g+ 1 mapra sxofisawrania PA recvara AQ,

KECMA cTMacpal Komnuil MyMkutl, By xoaza P nyxrara @, @, = Qo -+

iy
L T coHl «kavity GHAaAl, @, @ - —

#
=@, +-— +-— coumi 3ca
10 0 10

- 1

10

€Op7IirH» Guial Moc KV MyMKii.

_ 2) xoaza P nykrara soc keaaiurai XagNKHi conny Tomiul JKapa-
CHIl JdBoM sTTHpIagy. By ikapaéHui n- Mapra Taxpopaarania fid HKKQ
X0a1 103 Gepaut: '
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1) OP xecmaga macwurtad kecmack OF 6yTyH cOR dy Mapra, Maciu-

1 |
740 KecMalHIir E KHCMH @, Mapra, Macuitah KecMacHHHHT 1—02- KHUCMH

| .
@, Mapra Bi X.K., Maclutal KecMacHHHHT Ton KHeMH 5ca 4, Mapra TYAMK
Koinawann. By Xoama P Hykrara

a; . fa "
Qoy Oy ... 0 =04 — L 4+
O n =+ 55 T " lon
COH MOC KYHuaam.
2,) P HyKkrara Moc Kenajgurau COHIIf TOMMW sKapaeud sAKyiIanMan-

m. By xonma P uykrara

a dn y )
ay, {1,{12.._17”-:&0—}—?1)— —,'—I-UT'._ -:-I—di ()
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COHHH «OPTHFM» OHAAH MOC KYHHW MYMKHH.

JKapaén uexcn3 nasom stcuH. By Xoanma P Hykrara Moc Kenaauras
XaKHKHIT COHMI TOMM yuyH tokopiaard (¥) Ba (%) conma[pan ywsy
(v neN yuyu)

C;{r: reqQ, r<a0+%+...+—loT},

a q a,
C’ ;{r: reQ, r>au+l—5-r-...+ H)L"}

Tynaammapun Tysamis. By C pa C' tynsamaap @ ga (C, C') xeciiv Ga-
wapaju Ba y OHPOp ¢ XaKugui (MppalpoHan) coHHn amugiafinw, P uys-
Tara Xyamm Wy ¢ COHHI Moc Kysaum. IOKophgariaek TYEpI unsnkna P
uykta O nyxTajgan ganpa KOHAAWIraHZa XaM YHra MOC KeJaguraH COH
tonuaad. By con mandmit 6ysan.

Miyugalt Kuaud, TYFPH uu3uKaa OMHHraH Xap GHp Hykrara Ourra
XaKHKHIT colt Moc KYMILIHIIG KYPCaTHINL. :

Jemax, TYFPH 4H3HKAA ONHHraH »ap OHp HyKTara GHTTAa XakHKHH
CON, aKcituya, Xap OMp NakuKHH coHra 1YFpH YM3HKAA OHTIa HyKTa MOC
Keqany, vt P, — i, oo~ P, (@€R, P €L

Suir TYPAH \aKMKHIT collnapra TYFPH YH3MKAa TYPAH HYKTajap MOC
KeNHUIHH, ABHI

[P, p—>P;

6ymG, « == f Gyaranga P, pa P, Hyramap NaM Typauya GYamumiid
xypearamns. Papas Kunaimk, «€R, PER 6ymmd, o == B Gyaci. Amis-
JHK yuyn o <f} ne6 osaiinmk. Yura Xom GYUIMIIN MYMKIL

a) o Ba [ — pauroHan counap,

6) o 52 ) — COMNAPHHHT GHpI PALUHOHAT, MKKHMHUYICIE NPPAIIOHA,

) ¢ Ba ) — HppaLuoHan COHmap.
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a) Xoaum Kapaiik, ApHH «€Q, BEQ 6Yuacun, Yuga a = (4, A),
fi=(B, B') 6ymi6, « con A TymuamHuHr 3ur xarta, f con sca B ryn-
JaMHHNT 3Hr KarTa 3JeMenTd Gy.Japi.

o < f 6yarannpay o€ B Gyany.

Py Hykta B tynaammiur 62pya HyKtadapujaH Verpa, Aemax, P,
HyKTajan xaM VHraa oilnawran. By sca P, Ba P, nyKranapiur Typ-
JH 3KANJHTHEK GHTAIpaTH.

6) X0 XaM loxopuzard a) Xon KaGu HcGoTiaBan.

Siiau B) Xonu Kapailauk: o€ R\Q, BERN\Q 6¥acun. Yuga a=(4, A'),
B = (B, B') 6yam6, o <P GYaranu yuyn A< B 6yaagu. Jemak, niyH-
Jaii palioHan cod r TonmmaauHky, r€8, r€EA. Yupa r€ A’ 6ynapu. By
palioHal conra'P, PalHOHAM HYKTa MOC KeJiafH.

P, nykra A" tynuavuuHr Gapya HyKranapuad yampa, >KyMaajaH,
P, nyKrajan XaM uanja >Koiaauira.

P, HyKTa B TyIIaMHHHr Gapua HyKTanapHaaH YHIAa xofiairatinu-
Tjan 6y Hyxra P, HyKTajaH Xam yuraa 6ysaau. Lemak, £, HyKTa P}
BYKTaJaH YHCAa sofimamras.

Ilyupali KNG, XaKHKIA coHmap Tvnaamun R GuiaH TYFpH UM3HK
HyK1anapn tymiamu [ opacuna ysapo GHp KHAMATJIM MOCJIMK YpHATHJAHM.

3. Tyrpu unsngi1a mMacoda rywynuacu. Macopa TymiyH-
uacH MateMaTHKaja MYNHM TYIIYHYajapiasmup. YHH KHDUTHILJAH ABBAJ
OPa/HKHUHT y3YHAMCHHE xupiTaimsk. Xap 6up [a, b], [a, b), (a. BIKY-
DHHHMIIZAFH OPAJHKHHHT Y3VHIMIH Xe6 b— a MEKAoOpra aiitiiamn. JHIH
Macoa TyIIYHUacUHH KupHtamus. x€R, y€R 6YuacuH.

26-tanpud. Ywly |x—y| MHKAOp ¥ Ba Yy HyKTajap OpacHard
sacopa nelunagm Ba p (x, y) Kabu Genrunamams: p (x, ) = | x—y 1.

Macoda xyMizari Xoccasapra sra:

1% p (x, y) >0 6ymud, p (x, y) =0 Tewrmur daxar Ba paxat y¥=y
OVaranpa ypueau 6yaajgy. By Xocca Macopa Tabphdiipan GeBocuTa  Ke-
JHIO YHKAMIL.

2. p(x, y) =p (¥, x) (MACOPAHHHT CHMMETPHK/NTH),

NaKHKaTaH xaM,

pry=1lx—gl=l(=1) (g—x)|=lyg—xl=p (¥ ».

3°, Mxmnépuit x€ R, yER, zE€R nykranap yuyu p (x, y) <0 (v, 2)-F
40 (2, y) (yuGypuaK TEHTCH3MMH) TEHICH3MHK VPHILIL

XaKHKaTaH Xaw,

ply=ls—yl=lt—2+e—pl<lx—2zi+]z—¥]"
=px 2 +pzy.
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3-605
COHJIAP KETMA-KETJIHIH YUYH JUMHTJIAP HASAPHSAICH

Marematk aHanM3 Kypcujpa ypraHumazuran JacTaabk Tyluyiua JH-
MHT TylwryHuacumup. AfiiM Dailtna y keilMHPOK KHpHIMAauran acocHit
TYWYHYa ap yyyH 3aMui Gy Xuamar Kuaaad. Dy Tywyiiva, KyHuia
KYDAMHM3KH, V3UHMHT KUDHTHIHIIA Bd MasMynd OYiuua Xakukud COILTE)
YCTHIArH Gu3 X03Hpraua KyprAH aManiapaai Tv6aan Gapy Kuaag. Yoy
6068 JMMHMTIAD HA3APUACHHU COMAA XOJM— COHJAP KeTMAa- KeTJHIH yuyH
Kypamus.

1-§. VYarapysuu Ba yarapmac MHKLODAap

Bus Tatuariu kysatuir Ba ypraHuur xapaéHuja y3yHAHK, H03, XAKM,
BaKT, TeMmeparypa, Macca KaGH MHkzopnapra AydY Kenamu3. KoHKpeT
WapouTAa Gy MHKAOpJA) 6ab3ad TyPJH KHiAMATJapHH KaGyJj KHnca, 6ab-
3aH OMp Xxus KuHMarra TeHr 6ymagu. Macanan, arap ayRHTOpMALari
Tanabasiapra aiviana UMM TAKJHMQ STHACA, YHA Tasaba TYpaH KaTTa:
JHKAATH papuyc GHAH aliada uM3raHHAH KYpaMH3. Bynge aitnana pa-
AMYCH Typmy KMAMaTIapHu KaGym kuarand Y4yH y3capyeiu Murdop
Synanu.

MabaymMend, Xap Kadjaii aiiasa y3yHAMTH S HHHD YHHUD JHAMETDH

< 5 .
21 ra HucGatn —— Yarapmac con m=3,14 ... ra TeHMHD.

. Ilynpait xumnb, kKM Xum— YsrapyByn Xamua yarapMac MuKAopJIap
Gynanu. Opatna ysrapysud Ba yarapMac_ MHKZOpIap X, 4, r, 4, b, ¢ Ba
X- K. Xapuap opkauu GeqrdmaHajd. ¥Y3rapyBuH MUKAOD TypuH KHH-
MaTnap Kalys KMAWWM MyMmgiH. Macanan, aitnada pajuyCHHHHC &ysras
PYBUH MIKAOD CHpATHIA KAGY. KHIAArat KHEMATIapHaH Hopar TyMmaaM

A={r: r€R 0<r<oo}
6imani.

. Arap ysrapysumiMdr xaGys Kuuamdrail  KHAMaTIapuiaH 1y3uaIraH
TYmIaM Mabaym Gyosica, yarapysud Gepuiear Aeb Xucofnamagd. ¥arap-
MAC MHKIODHH XaMm yarapysud 1e0 kapaw MyMxiH. Dydna yarapysui-
HHHE a0y KHAamurad KuiMarJapiiaH TAUIKHG TONra TymiaM OuTTa-
THHA 3JeMEHTIdH HBopar Gyma.

Marematikaza 6up Hewa y3rapyBuM MHKmODIap Xavpad Gy yarapysui
MHENOPJAD opacHiard GorjanuuLiap yprauuiagy Aéiana paguyci r XaM.
altiaHa y3yHJMrH S Xam YarapyBud MUKAOp 6YJu6, s = 2 ur MyHocaoar
GOy ysrapysudsiap opacuidrk GOFManuiiHH uozanaiink. By epna r— 3pr-
I (r€A) paBuwia Yarapaguray YarapyBud 6Yau6, S 3ca yHra GOFRJIIK,
SpkcH3 yarapysunnup. A#nasa pamiycs A ={r€R: 0 <r < oo} TN
JaMfard KHHMATIapHH KaGysi Ku/ca, ailaHa y3yHJWrH S HHHD KHHMAT-
JapH r ra GornmmK GysiraH xompa Ry = {S€R: 0 < s< oo} TymI4Milk
TAIUKHA 3Tajd.

lilynnall KuiMb HKKH Xn 9pkaud Xamaa 3pkcu3 (3eapyeuusap OY-
53 3KaH.
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2-§. CoHnap KerMa- KETJHTHHHHT JHMHTH

1. Connap xKerMma-ketanru. N Ba R Tynaamnap Gepnarai
6ym6, f— xap Gup natypan n (2 €N) conra Gupop Naxukuil x, (x, €R)
COHHH MOC KYIOBYH AKCJAHTHPHLE GY.ICHH:

[i:N—R &t fin—x,.
By xomma y x, = (1) xa6i xav ésunaz.
[ axcaanTHpHWIHK Kyiiijarnya TacBHpJAl XaM MyMKHIL

Vo2 & ogail o os
X X Xy Fro oo
1-tawpud. f (n) YarapyBunHutr KHiiMaTIapugan TysHAral
Xpy Xgy Xpy ooy Ky . 3.0

TYNIAM CORAGP KemMa-Kemauzu Oe6 amanadu.
By KkeTMa- KETAWKHU TaIIKHA 5Tran x, (n = 1, 2, 3 .. .) conap YRHHT

xagapH (3evMeHTiaps) 1e6 atajani. Opatna (3.]1) counap Keima- KET-
AuCK YHUHE yMyMitl Xanu opkaan {x.} ka6u Gearymanamu. Coniap ker-
Ma- KeTJIrIira MHcoJnap KeatHpaitiug.,

1

11
‘yEy 's_y---y ;1:

D=0 —=1L1L—=1L1..,=D. .
3 xy=unl: 11, 2,31, .., al L

4) x =sinn®: sinl°, sin2, sin3°, ..., sinn®, ..

1) 5=
n

£}

(=18

1)
5) .\'n=ll( WA 1, 2, —, 4, !

ki
3" st
@) s, = N8 WG T 0 By i
7) 0,3, 0,33 0,333, ...033...3...

S |

nTa
81, 1,235,813 2[..;
9)3 1,4,....

JOKopnaa KeITHDHAITAH MHcOiiapAaH KypHHAANKN, Gab3l KeTMa- KeT.HK-
JApHHUD YMYMull Xanaapy (opvyaasap opkami ndogaiaHnd, yaapliHT
Gapua XamJapuHi Ly (opmysanap €pavupa Tommdca, 0abal  KeTMa-
KeTHKAAD XALMapHUE MabayM Koujajap €piamuaa Tonu MymKnd OY-
nap oxall. Macanan, 8-mMucoaga KeJTHPHATAH KeTMA- KETAHMKHILID Nafg-
Japs ywoy

xl = ]' Xy = 1! xn = X2 +'\’n—-l’ n= 3 (32)

Kouja Guaal TOMHAALH.
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KerMa- XeTJuKHHHr jacTiabky XapjapH GepuiraH Xouia KeHHMHTH
XauJIapiHA OJAHHTH Xajnapd opKamd TONMWHH Hbopanaiauran xouna
pexyppenm kouda ne6 atajap#. (3.2) dopMynanap WyHZaH KOMAABM
ugponayaitpn. By (3.2) xoupa 6usan Tomwiran I, 1, 2, 3, 5, 8, 13

21, ... connap Dubonawiu conaapu peiunand.
9-mycosina KeNTHPHNTAH KeTMa- KeT/HK XaAMapH T CCHHHHHT, MOC
pasmuipga, GHpPHHYM, MKKHHUH, . .. pakamuiapuiup. MabayMKH, 5T Hppa-

WHoHa cOH 6Y.ub, y ueKcH3, RaBpuil Gyuvaran YHaM Kacpnad HGopar
6Ynazy, 6MHOGApHH, PaKaM/apHHET KeaHwHaa GHpop Myaisil KOHYHHST
MaBxyn Gyamarigu.

Ilyns Tabkupnam jgosuMgy, {¥,} coMJap KeTMa- KeTIHTHHHHT (n =
=1,2, 3, ...} Xanaap1 coHH Yekcu3 GynraH NoJjja Gy KeTMa- KeTlHK-
HHHT apua Xam/iapHmaH TY3HaraH TYOJaM YeKCH3 €KH HeKad TYnJam

| |
Gynumn mymyud. Macanan, |, —, — —, ... KeTMa- KeTIHK Xaa-

9 ) 3 L EE S ) n v
. g i, <, el
50 - oo Ty wexens, I, — I 1=l
KeTMa- KeTIMKHHHT Xaanapugan Ttyamiran {—1, 1} Tynaam 3ca uekan
TynaamMaHp.

SHAM COBMAD KeTMa- KeTVIHTHHUHT YerapajiaHranJIurd  TyLIyHuanapH
6UIaH 1aHILaMH3.

Bupop {x,} KeTva-keT.mnK Gepinrad Gycuu.

2-tabpud. Arap wyunail yarapmac M con MaBxya Gyacaxi, yneN
yuyH x, < M TeHrcHamIK YpuHaH Gjnca, KeTMa- KETIMK foxopudan 4e-
eaparanean fe6G araigaid.

Macanan,

1
JapugaH TY3HATaH {1, o

sin 1°, sin 2°, sin8°, ..., sinn°, ..
0, — 1), SN e AR et

KeTMa- KETJHKJIAp IOKOopHAaH YerapajlaHrad, YyHKH OHPMHYH KeTMa- KeT-
JHKHHHT Xap OHP Naam | HaH, MKKHHYM KeTMa- KETJAHKHHHT Xap GHp XaiH
aca 0 pan xatra 3Mmac.

3-rabvpud. Arap nxtuépuit Mycbar M coH oJHHFaHZA Xam IUYH-
Iait Hatypan n, COH 1ommacaxd, X, >M Gjica, {x,} KeTma- KeTJHK
wKopudan Hecapasanmazan pe6 atanag.

Macanan,

1,2,3 ...

KeTMa- KeTJIHK IOKOPHIAH 4YerapajaHMaraf KerMa- KeTJHK GyJaau.
4-tabpud. Arap wyHpai yarapmac m coH MaBxyz Gy.Jcaki,
¥ neEN yuyw x, >m TeHrCHINHK VYpHHAH Gfaca, 6y KeTMa- KeTiHK
Kytiudan wecapasarean 1e6 atanamd.
MacanaH,
1 i) 1
2, 4'_8-’...’.';.:‘—‘,...,
M, 21,8, ..., nl, ...

= 52651 65



" e
KETMA- KETVIHKAAD Ky LAl yerapaaanrat, yy HiKit ';’T_Tll KeTMa- KeT=

JKEMHT Nap Gup amu O pag, {n!} KerMa-keTvmkmiHC Xap Gip Xad
xa | aad KiK. 3mac.

S-tabpid. Arap uxtu€pwil MycGar m cOH onuHraHga Xam LYH-
Jaft HaTypan .1 COH TOMMICAKH, ¥, < -—m 6Yaca, {x,} xeTma- KeTJIHK
Kiydudan ueeapararmazan jed atamam.

Macanan,

—1, =2, -3, ...
KeTMa- KeTJHK KYHHRaH YerapanaHMaral KeTMa- KeTJHK GYnaff.
6-tabpid. Arap {r,} KeTMa-KETOHK XaM Kyifigal, XaMm [OKOpH-
JaH uerapanaurad 6yaca, y weeapasawean peb atanami.
Macanan,
sinl®, sin2° .., sins®, .. .,
i i
2RO Ay = T ¥
KeTMa- KeTAHIIAp YerapanaHraH KetMa- KeTJIHKJIAPAHD.

{x,} KeT™a- KeTIHKHHHT HerapajaHrasmHruHy Kyitigarnya Tabprua
XaM MyMKHH:

7-tabpud. Arap wyHgail Myc6ar p con mammys Givcakit, ¥ neN
yuyH [x,| < p TedrcHamMK pHHAN Gynca, KeTMa- KETAHK 4e2apaidHean
ned aTamam.

Keatnpuaran 4, 5, 6, 7-raspupap 2- Godmari Mo TabprilAPHIHE

KETMa- KETVIHKKA HHCOa1aH aUTHIHILHAND.
{x.} KeTMa-KeTMHK XajMapHiaH TY3HATaH TYNAAMHIHC AHIK FOKOPH

yerapach {X,} KeTMa- KETIMKHUHT anuf (0kopu 4ezapacu p1e® atanajy
Ba y sup {x,} kaCu Genrunanagy.

[lynuargek, {x,} KeT™Ma- KeTAHK Xamjapiiad Ty3uaral T UaMIHe
ann, Kyil yerapacti {x } KeTMa-keT/MKHMHC auuk Kydu weeapacd Aeb
atamags Ba y inf {x} wa6u Gearunawamr

Macanay, ywoy

3—-, @n+2)
n

KeTMa-KeTHKVIAPHHAT aHUK 10KOpH Ba KyHH uerapanapiui 83amus:
sup {3—l} —3, inf [3—i} =5
n n
sup {2n + 2} = + oo, inf {2n + 2} = 4.

2. HykraHuur atpodu TymwyHyacH Busra a€R coH Xamna
HXTHEpHH MycOaT & cOH GepHuaran GYJICHH.
§-tabpud. Kyinnarn
U, (@) ={x x€R, a—e<x<a+tzs}
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TynaaM @ nykTannnr ampogu (e- ampogu) fe6 aranapu, £ ¢oH 3ca ar-
poiunr paanycn Aefindany.

Tavpupra Kypa @ HYKTaHHHF e-aTpod @ HYKTaHH Y3 HuWra cJrad
(@—e, a -+ ¢) nntepBangan uGopar (18-a uuama). Hdemak, HyKvaHuur
atpobu MabAyM HyKramap Tynaamuup. Hyxranwur arpodu Kyiuparn
acocwil Xxoccanapra sra:

1°. Arap a nyxrauunr U, (a) Ba U, (a) arpodnapu Gepuaran 6yca,
6y arpodmaprur Xap Gupura xpcM 6yarad U, (a) atpod Xam MaBxyn
6ynan. :

Heb6or. U, (a) Ba Uy (a) 1¥naavnap @ HyKTauuHE atpopnapn 63.-
CIi;

U, (@ ={x x€R, a—a<x<a-+a},
Ug(a) = {x: xER, a—b<x<a+ b}

=

0-€ a g+&

(2= N

0-€ b0 b bed b+€

18- unzma,

Arap 0 Ba & mycOar comnapaan KK Gyaran € COMHM OMMG, 4@ HyK-
Tanr ymoy
U, (@) ={x: x€R, a—e<x<a-+te}
a1podiin Kapacak, yHaa
U, @=U, (a), U, (@ = Uy @
MyHocabaTaap GayKapHIHIIMHH KYpaMmn3.

2°. Arap a€R, bER Ba a+ b 6Yaca, a Ba b HYKTaNapHuHr wyH-
mit U, (@), U, (b) atponapy mvaexyakd, yJap ymMymull Hyxrara sra
Gyavaiiam, sivi U, (@) N U, (b)) = @ (18-6 uuama).

3. Arap b 1tyktra a nyxrauwur U, (a) atpodura Terimwnd 6yca
(momz bEU, (), y Xonna b unur wyspai 8- arpodu U, (b) MaBxy axn,
U, )= U, (a) 6Ynann (18- 6 witama),

2°-pa 3°-Xoccansap 1% xoccara yxuwan HeGOTIANANH.

Mabaymrn, XakHkii conjyap Tynaavd R TapkuGHra -- oo Bd — 30
CHMBOJIADHH KYIUHO, KeHTafTHpH/IraH COHIap TYMiaMu R XOCHT KHIRH-
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ram 3mi. R 12 +00 BA — o0 (HyKTa» JADHHHT aTpodu TyuryHya
KyHHIarHya KHpHTHAAML:
U (+ o) ={x: xER, cER, c< x < + oo},
U (—»)={x x€R, ¢;€R, —x <x< ¢}
3. Connap KeTMa-KeTMHTHHHHT JAHMHTH. Dupop x,
X3 « oy X - . . KETM@ KET/MK XaMpga Gupop @ coH Gepuirad OyJCHH
9-rawvpud. Arap ¥ &> 0 omuHramuga XaM IyHpaif HaTypan c
N, €N Mamkyn GYAcakd, n>> 11, TEHICH3IUKHH KAHOATJIRHTHPYBUH '6ap
HATYpan COHAAp YUyH
' [x,—al<e (3.

TEHTCH3/IMK Gaxapuiaca, a CcoH {xn} KeTMa- KeTVIMKHHHT  AuMuUmu A
aranag. JIuMuT yuyH

limx, =a, & limx, =a, &u x,>a

ﬂ—'m

Gesrunawapaas olanaHunan.
By tanpudnn Kyiuxarnua uboganam MyMKue:
Ye>0 Jny=ny )eN: ¥ n>ny=|x,—al<e.

Manaymun, |x, —a] <e TeHrcHamiKk @ —e < x, << a -+ & TeHICH:
JHKMApra 3KBMBAJIEHTAMp. Arap (@ —e, a --€) WuTepBa]l Q HYKIaHHH
e-atpodu, ek U, (a) TYmaampan ubopar SKaHIHFHHH SBTHOOPTE OJICAH
yHIA {X,} KETMa- KETMKHUHT JMMHTHra IOKODHAA KenTHpIIral Tabpg
Ta SKBHBANEHT GYaraH Kyiusaruya Tanpu@) Gepulll XaM MyMKHIL.

10-ranpnd. Arap a Hyxranuur uxTHépuil U, (a)- aTpogii  OJHra
Hifa XaM {x,} KeTMa-KeTIHKHHHT GHpop XalMiaH KefHurM Gapya Xan
Jiapy Wy aTpodra TerHmie 6yuca, a cod {X,} Kemma-kemaukHune Al
Mumu J1e6 aranap.

MyHi TABKUANAL! JIOBMMKH, KeTMA-KElJHK JIAMHTH TabpH(MAATH
HXTHEPHA MYCOaT coH GYaHG, HaTypan coH n, 3ca Iy € ra Ba Kapa
JIaBTraH KeTMa- KETHKKA GOFaMK paBHilja TOMHJIAALL.

I-taspud. Yekan aumurra sra 6airad kerMa- KET/IHK AKUHAG-
wiyedu Kemma-Kemaux 1e6 aranan.

Bupop {x} cornap ketMa- kerurn Gepuiiran GY.IcHH.

12-Tabpud. Arap uxtuEpui @ con Ba HXTHEpHI HATypa.i M, COH
O/HHFaHJA XaM WIyH7ail MycGar €, COHM Ba WYHAAH HATypas. 12 >/
COH TOMH/ICAKH,

[x,—al>¢g,

6fnca, {r,} KeTMa-Ketmk sumumea sea smac xS atanagu. By rTanpug-
HH KHCKAya KYRHZarHya udopanam MyMKHH:

¥ €N, Je,, JneN: n>ny=|x,—al > &,

13-Ta® pud. Arap ketMa-KeTMK JuMHTIA Sra GyaMaca, y y3ok-
AQUIYBHY. KEMMQ- KEMAUK JeWnIaNH.
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|
I—: 1, —1-, —I. <4 = .+ . . KETMA-KETJHKHUHF
n 23 n
JUMHTH O ra TeHr GYJMILNHM KYpCAaTHHF, |
HxTuépuii Myc6ar e counu onailamg, Iy e ra kypa n, = L—] T

Muconnap. 1. x =

HH Tomamu3. ¥ xompa Gapua n > n, COMap ydyH

I 1
[ — S i

.
: n
€= 0,01 ne6 onaitnk. Yupa n,= [—] + 1 =101 3xani KypiHajH.
e 4
Arap & = 0,001 6yaca, n, = 1001, wynrergex, &= 0,015 6yuca, n, =
=67 sKxanHra MUWOHY XOCHA KWL MyMKHH.
2. Ymgy x, = l/a (a>1)
— ST B
a, ol g TR

KeTMa- KeTJINKHAHT JEMuTH | ra TeHr GYJHWNHHM KYpCAaTHHT.
HxTnépuit MVycOaT & coHHH oJiamu3. OnuHran € coHra Kypa HaTypat

1, COHHH
lga
Mae=1——==— =ti]
Y [tﬁrl-% EJ}

6%mcun ne6 Kapailuk. By Xonza [n > n, TeHCCH3AMKHH KaHOATJaHTH-
PyBuN Gapya HaTypay n COHMap yuyH

MyHocaGar ypunun. Hemax, Tavpudra kypa lim — = 0. By wrcosnga

. ig 1+
'.X“—.1‘|=’Va_‘],=i'/a__l<an"___l <a = —l=e

MyHocaGatsiap Ypuhan Gyaauuw. By aca Gepusran KeTMa- KeTIHKHHHT JH-
MuTH | ra TeHr GYJMWMHM KypcaTap.

3. ViGy e RE] ) s S R ) N .l)”’ . .. KeTMa-KeT-
JURHIIT JHMHTH MABXCyX SMacAHTHHH KVpcaTuur. Tecxkapichuu (apas
KHJIAi/K, THHH GepH/Iral KeTMa- KeTJHK JIHMHTTA Sra Ba YHUHI JIIMHTH
@ 12 TeHr 6YacHd. YHja Tabpudra kypa uxTHEpMH MycfaT € COH yuyH
WyHAail HATYPANL COM 7, MABXKYIKH, N > fi, TEHrCH3JIHKHI KaKoaTan-
Tipybuu Gapya Hatypan connap yuyw |(— I)'— a| <& TeHrcusmmuK ypiH-
M Gynamt. Bywpa n oxydr Gyaranga |1 —a|<ce, n Tox 6Yaraiza
aca |[(—1)—al<e &mu || 4 a| < Tenrcuammkxa sra Gynamus. Ly
TEHICH3MHKJIAPra Kypa

2=|(l—a)+(1+a|<)|l—a|+|]+a|l<2,

ABHH 2 < 2& TEHICH3IRHK Kenno ynKagd. AmMMmo 6y TEHICH3MIK e>1
Oyaranfarnia ypuHIM. By Hatuxa £ > 0 consnur nxtnépuiiarura 3ig.
Hemax, Gepuirad KeTMa- KeTuHK JHMHTrA 5ra SMac.
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4 Yuby
n 1
GO RS 3
KeTM3-KETIHK VUVYH @ = 0 COH JMMHT 3Mac/aMTHHIL Ky PCATHHC.
Hxruépuit HATYPA 7, CoHHH onaimix. YHaa e, =‘—: B2 HATYy[

n

' *

=
I
]

e
AR T 15

> fy COH yuyH

n n [

| 2
X, —a|=|——0= >— =g,
[ t [ n-1 | n-1 2
6ynanit. Ilevax, @ =0 con OCPHIITAH KerMa- KeTMHKHHHT JIHMHTIE 3MA
Xynm wynpa yeyn 6unan g =9, g = 3, a=—1, a = —2 napuul

BepHATaH KeTMA- KeTJIHKHHHT JMHTH SMACAHEL KYpcaTHiIa .
3. Yu6y 0,3; 0,33; 0,333; . . . 033 ... 3, ... KeTMa- KeTAHKHHE
—

nTa

1 b -
JEMITH ? rfa TeHr 6y.’lHLI.lHHH KYDPCATHHT.

¥ 2>0 con omis |0,33. .3 —F,I Hit Kapaitvi3. Pasuanir,

et
nTa
nTa 1 Ta o
ORI an Al B ST 1 90 .9 107 _
L = ) R 3- 10"
n1a = —:
1 n Ta | [
=—3_‘E,,-i‘0,33...3——§‘=m-

nTa

S e3> 0 1y KYpa wynzait ny€ N cOH Tonmim Kepakii, HATIKATD
>Ny n2ap yuyn For < & Tenrciani ¥puraie 6§ acit. Kedisrit rens
S 1> — g 3e Gynranma Ypiemr Gt pasiran.  Jlemar, 6i
Ry cHpatupa [— lg3e] conum onuummia erapan. by 3ca xapaaaérrat
KeTMa- KeTJug JIHMHTHHMHI‘-;— Ta TeHT GYJHWHHN KYpcaTaiH.

4 Yekeus xuyyy MHKIOpaap. eur 60

4 Tavpug. Arap {x} KeTva- KeT/MKHINE JNMITI HOMTTA Teur GV
¥ -\

X, YIrapyBun wexcus guuus Murdop Reb atanaau, Termunur {x ) ca
9EKCU3 KUdUK Kepmyq. Kemaux pedtunany. ’

Kerva- ket pgagymy Tavpudiga a =0 ge6 ommamurai  Gyica,
YH1a Gapya narypan N> n, connap yuys (3.3) teurcuami |y, —a|=
=lx|<e TEUTCHIMIKKa Keqami, [leMAK, WeKCH3 KUK MHIIOD Vards
PYESH MHKIOD 6faus, v Yarapmu xapaina atcomor Kuiivarit GYilia
4EBZ133N Gepiaran XA KaHpai ik myebar € cotlaan Kuuic GV.aamm,

) T .

suacoanap I, 5 =L $3rapyBull HeKCH3 KHUIK MITKIOPAID, YyH-

T

. e

Kt limxe, = lim — =0,
n
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2. Ywby x,=4q" (|g| < 1) yarapypus xaM yexci3 KHUHK Mi{nop.

Bymi kypcatnm yuyn limg" =0 (g 0, g} <jl) musurimnr ypusi-
a1 GYJIMUIMHHE KYPeaTamis.

1 - N’
Asgan, |g!< | Tenrcuammkian ﬁ = | TenrcHanMK KesHO UMKajH.
q

Yau I_]l =1-4a (a>0) ne6 pa gevax, — = (I +a) €N 1e6 xa-
g

lat"
pawr mymiin. Kyiigarn
1+ =1+na ¥neN

BepHyam Tenrcuamirnpan* dolinanannt, o >0 6yaran Xoila Tona-
M3

1
lqI" <

= 4
l+nea

Mt nXTHEpHHE Myc6aT & COHHH OJHO, yHra GOFJIHK, 71g HATYpaJ COH

- ,I__l-
[
. @ u

. 3 Tit-
6yacin 1e6 xapaiimik. Y Xoaga n >/, TEHTCH3MHKHH KaHOAT/AH
pyBuM Gapua Haiypasd 7 coHnap y4yH

lig"=0l=Iq|"<

+ 1

] —
< =
l4no 1 4 g

— 1 - L =
=1 A !
—1 ——1
E
1—_—'( = ]—,‘—lJa 1
o o o

abis | g|" <& Tenrcmamme ypunan, Hdemax, limg" =0(q # 0,1gl<1
mivnt Yprnan. By sca x, = ¢" Jarapypui MeKCH3 KIFHHIC MIKJOP SK3-
HHHM alrsaTap, . b

Arap x, = q" Varapysun yuyn ¢ =0 Gyaca, ¥ neN pa x, =10
6Vnams. By 3ca, sna x, = 0 y3rapyButHHHT YeKcH3 KHUHK MHIKOD SKa=
HIHN KYypcaTan.

* Mxmepuit n€ N xampa o >— 1 (@ €R, o 5= 0) conaap yuvi 6y J
(l+-a)">1+na *)
. s ! : GOT1all  MYM-
TenrcHaiuK ypHAK. Bynn MareMarix nnaykuns ycymi Giian 0COH HCOOTY Wy
win, Nagmioran, n=2 13 (- ap=1+2al at>1-2a 63and, ( )_63]";?;;
aam. ¥ xoaaa (*) n (n > 2) yuyn 1§epi, awh (1 4 @) > 14 neaed a2
TYEpUANEINE KYpeaTaMia:

~

Ot )P =+ (+ @)= (1+na) I+ @=1+na e~ not >
>14+(n+ 1) e
Opataa (*) Bepryaau medecusuzu aelinnann.
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5. Hekena kmunmxk MHKAZOpAap GUAAH KeTMa-KeTJHK
AUMUTH opacunard Gornanun. Bupop {x,} xetMa-germk Gepui:

rall 657146, yHuAT auMuTiE @ Gfviciy: limx,=a. Jluvur Tanpudura kypa,

% e>0 yuyn wyngait n,€N TomHUI MyMKHHKH, 11 > n, TEH[CH3JIMKHH
K3HOATANTHPAAraH Gapua HaTypas cOHJap yuyH |x, —a| << e TeHrcHs

mug Gawapuaams. Arap x, —a =g, ne6 omtHea, |o,| <& 6Ysm6, Oy
@, YarapyBUMHHHT UEKCH3 KHUMK MHKAOD SKaHAMIHHH Guagupanu. [ye:
Jalt kW6, limx, =a G6fica, @, =x,—a YsrapyBus uexcus KH4HK
MHKJOp Gynazu.

Sumit {x,} KeTMa-KET/HK, G COH GepHiraH 6ymus, o, =x, —a ¥3
TapyBul YeKCH3 KHUHK MHKAOP Gjickd. YHaa [x, —a|=|o,| <& 6
mi6, limx, =a 6fnagu. Hatmxana Kydinparn cogpa Teopemara Kejas

MIt3.
l-teopema. {x} xemma-kemauk 4exsy a aumumea sea GyAUHL

Yuyn o, = x, —a feapysiy Hexcus Kudux mukfop OGyauuw 3apyp 64
emapa.
Oxopuparu (4- mucon) x, = —% KETMa~ KEeT/IHKHH
n

=1
iy n+ 1
> 4 !
KYpHHHIWZA €340 onicak Ba o, = —- [ HHHD UEKCH3  KMUHK MHK0D
n-
SKAHAHTHHA 3BTHOOpra oncak, l- TeopeMajan

. o n
limx, = lim — =1
n+1
3KAHIHTHRH TONAMH3,

YMywmaH, KeiMa- ketaug Gepuarad 6y.ca, GHpop @ COHm YHUHT Ji-
MHTUMH 8KH RYKMH feraH caBonra TampH(ra acocnanng xapod GepHl
MyMgEH. AMMO 6y Ry GumaH  KeTMa- KeTIHKHUHT JIHMHTI(HH TOMHU
MYLIKYJl HIIZMD, YYHKH TEKWHPHIHIUIM Kepak GyJiraH g comnap eKCHs
Ky 6ynanu. Bepuiran keTMa- KeT/MKHUHE SKHHAAWYBYHAMTHUN AHHKJIAM
B3 YHHHT JHMHTHHH TONHII MIUJADHHH OCOHJAWITHPHILI YYYH, OnaTIIaJ
Gynpait Ketma- KETJIHKMADHHHT TypJH- TyMaH xoccanaph, 0abait XyCYCHH
cHHOMApH Ypranunany.

3-§. SKuHnauysuK KeTMa- KeT.AHKAAPHUHT Xoccanapy

SIKMHRALYBYN KeTMa- KeT/HKAAD KATOP XOCCANAPra 3ra. )

1°. Aeap {x} remsa-xemaux sxunauyein ea limx, = a 6yaub,
a>p (a<q) 6yaca, y yorda Kemma- Kemauknunz 6upop xadudan
Kedunai 6apua xadsapu yam p condan xamma (q condan Kudur) Of
Aadu.

Hc6oT. x,—a 6ymb, a> p 6yncus, €:>0 coHnd, YHHUHT HXTH-
CpHILMHIHAH $ORfANatnG, & < @ — p TEHICHIMMKHK KaHOAT/IaHTHPAAUTaH
KH/HG onait/IuK.
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Kerva- kermikwmnir vexan a mnymrra sra SKaHMrHIaH Ye > 0 cox
YUYH, Xymaapan 0<e<a—p Yy, wyHgai ny €N con Tonuwr mym-
KHHKH, 7t > ng=> Jx, —-a[ <e@—e<y —a<e 6ynand. Hatuskana
> n, TeHrCH3AHKHY KaHOAT/NAHTHPYRYH Gapya HaTypan connap  yuyu
TES<X,——aBae<a—p TeHrcHMMKAApHaH X, > p 6Yaunn  kenu6
SHKaAH. (@ < g X0JI yHyH XaM Xocca XyADH IOKODHSATIIeK HCOOT 3TH-
nanu.)

By xoccazan kyitunarn marwma xenns YHKAnH, = pited
I-Haruxa. Arap {x,} xetMa-ketank smisawysun Ba imy, =
6yau6, a >0 (a<0) 6yJca, y Xonna keTMa- KETJHKHIHT  GHpOp  Xaau-

A2t Kehunry Gapua Xapnapy myc6ar (vangmuit) Gyaau.

2°. Aeap {x} kemma- kermaur AKuRsauyeu 6jaca, y 4ecapanianzan
6radu.

Hco6or. lim %, = a 6Yacun. Tavpupra kfpa &> 0 ﬁepmlram;a

! | aH-
XaM wynnait n,€ N con Tomunamuxs, f.2> 1y TEHTCH3NHKHH K:::{J”{“x}
THPYBUH Gapya HaTypan COH.IAp yuyH [y, —af <& Gjuams, £ an
KETMA- KETHMKHHHT  (n, + 1)- xamunan  xedinsry Gapua ?{El,’lu'lap_lf;4 a—yx e)fr §
478 <X, <a+ e Tenrcuanukaap 6axapunany. Jema, {x,} Ke

¢ € TeHr-
JHMKHHHT OMMG Gopea x,, X,, . . . X, Xapnapn a—e <x, <a-+
CH3NHKIAPHH KAHOATIAHTHDMACHTH MyMKHH. Arap
L]
Ta—el, jate|, Ix) x), ..., e, |

TMa-
CORNBHHHI SHT KkavTacutit M ge6 oncax, y Xonza Gepuarad Ke
KeTMHKHHHT Gapya Xagnapu
lx)J<M, n=1, 2, 3, ...
; o IHHE Ye-
TeH rCH3IHK i KaHoatsiauTupagy. By sca {x,} xeTMa- KeTMHKHH
TaPANAHTAHMUTHAK GHAUpa .
: 11aH
I-scnarma. Connap kerma- kernuruumur yerapaiaHr aHm{laaléa-
YHHHT SKHHAAUYBYH 6w Xap JOMM Keaqub HHKaBepMaHAH. =
n -KeTJIHK Ye-
T, xR A (—1)% . . . KeTMa-KeTJIH! b
repananran. AR BaKTa YHUHD JUMHTH MABKYI SMACIHTH OKODHI
Kypeatiiran spu.
; umu
3% Azap {x} xemma- xemaux AKURAQUIBYL GjACa, YHURE UM
A20Ha0uUp. T gl
Hc6oT. Teckapucuuu ¢apa3 gunaiiuk, {x,} KeTMa- KETIIMKHHHT |
MHTY KaMHEa MKKHTA 6Y.ckn. Ynapuu a Ba b geitnuk, ABHH

limx, = q, limg, =6, asb.

Monomiku, a + b sxan, YHIA @ BA b HyKTanapHUHr MOC ABHIUAA LUYH-
nan
U@ ={x: x€R, g—c<x<a + €},
U,6) ={x: x€R, b—e<x<b +¢}
arpopsapu MaBKyxkH, YJ1ap yMyMuit nyxrtara sra 6§.aMaiiy:
U,@nU,)=o.
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Snpu limx, =a skaumirHpad, e>0 Geprmaranga xaMm  (Kymnanan
JOKOpHIArH € yuyR) wWyHpal n,€N con TomHAAmMKW, n >, TeHrch:
“MKHE KAHOATJIAHTHDYBYH 0apya HaTypan coniap yuyH |x, —a] <& €kH
a—e<Xx <a+ & TeHrcHMKIap YpHHAN Gynaps. Xynus yHHHIIEK,
limx, = b Gyaranamrinan, ¥e> 0 Gepuaraniza Xam (Kymuajal, KO-
pHnard € yyyH) mynzait n; €N cou TOMHIamuKH, 7 > n; TEHrCHINHKHE
KaHOAT/IANTHPYBYH Gapua HaTypan CoHMap yuyn |v, —b| <e éku b —e<
< x, < b--& Tenrcusaukaap ypuHau Gynogw. Snawm n, Ba 11, HATypan
COMNIAPAAH KATTACHHI 71, €6 Oucak: n, = sup {t,, ng, n >, Oya-
raujga Gp B4KTIA

Iv,—al<e Ba |x, —bl<e

n
n >N, Xaniapu Oup saktia (a—e, a+¢€) Ba (b—e, b-&) uutep:
Bajnapra ieruuvmt Gyaamd. Bywpait xoa U, (@) NU, (b) = @ syHocaGar:
ra suzmup. Xocea neGor 6Yany.

TEHrCH3TKiap Gamapuiagd. Hamikaga {r} kerma- keTmikInpir Xy

4- §. Slkunnamiysun KeTma- KETJIHKAAP ycTHAA aphdmerHk amaanap

. Connap KeTMa-KeTAHKAADH YCTHLA aManaap. {x}:
Xy Xy ooow Xy oo XaMad {g,}: Yy Yoy oo, Y o . . KETMA- KETJUIKS
Aap Gepraran 6yncun. Kyitmgary

Nty Xt Yy oo Xyt Y -

Xp~—ly, Xg—Yg ooy Xyl - -
X1 X2 Yz o ovy XYy o o
X1 X3 x
— e ey =y, =0, R=1,2,..)
B (v,

n
KeTMa-KeTqiMKkJap Moc paspupa {x,} Ba {y,} xeTma- KeTHKJaHUHE
durunducu, atiupsacy, Kynadmmacy 8a sucbamu 1e6 atanaui Ba yJidp

{x, + 4.}, {x,,-y,,}, {x"-yn}, lx—"l Kabn Gearsjananu:

l Yn J
{Xn} e {!/,.,} . {xn * yn}’
EARUAESEATAS

{"_"}zfi'l}.

{5} \on

Macanay, x = L, Y, = == 6y.ica,
R (= L e SO )
i L e et



n— ES —1 1
fele} s O = Ul sl f—} (n 1)
R A N A
6Yuagit. Arap HKK  KeTMa- KT k{naiitmvacn Tarpnduia gy, =C =
= const Gyuca, C-{x,} = {Cx,} sKamm ket yxaz.

Cottaiap KeTMa- KeTAHKAAPH Yeriiza GasKapHrak apH pMeTHK aMaaaap-
1 HucGatan yuidy xoccanap YpHHAK Gyiau;

1°. KommyTatHs/mk:

:'\'ra i Ll = l.l/n + x/zl' !Xll‘yll} = !y"'x“;;
2°. Accounatubmx;

. el R [ : e
:.\rl -+ ynl -L z"! = |+ |!'Jfr.-—7—2n 1,

] p— . . |
!//(! i :u} = Ix"i ’!/,, -

3°. JHCTPHGY THBAUK:

o 10T = i | 2 |
%, T vl = (x,02,) + lg,-2,):

2. HeKCH3 KIYHK MHKAOpPNAP NAKH A "'e‘\““a"'-l(ap'(e[:?f:
CH3 KHYUK MHKROp/ap Xakiaard KyHujarn MKk Jemyaian O3 Keary
CH GadunMiana doiinatauns 6opami3. A h

I-nevma. Yexs coHnarn dexcis KHUMK MHKZOPAAp  HHFHHAHCH
UeKCH3 KHUHK MHKIOp Gy.iams. "

Hcdor. «, Ba fi, uekci3 KMuitk MMKzOpsap GYJCHH:

lime, =0, limf, = 0. Jumut Tabpupira 6unoan & > 0 Gepurran

e = s n
Ad - Xam — coura kypa wyHpall 7, €N con TonmunagHkH, 6apya 1> 1,

Tap yavi Je | << % 6yaamt. Wynmirgex, % coHra kypa wyHzai ng€N

£ &y 3 n
g prvs 2 7agd. HAH 0
COH TOM{Aa1HKN, Oapua n > ny map yuye [B| < 3 Gynan

. = N e ng!
Ba N, HATY]An COMNAPIAK KATTACHHH N, HeG omcak: My = Sup (Mg Mol
- e £ r-

YHIA Gapua n > n, map yuyn Gup raktia Jo| < = |PAIRSE 5~ vret
cu3nueaap Vpunan 6¥vapi. Wywmine yuyn 1 > ny 6yaranga e, +6,] <
E E M . ., ] {-

<le )+ Bl < = % =¢ 66, yHzau lim(c, +B,) =0 xemd ui
Kami. dumt o, P, Ba y, Nap ueKcus KiuMik MHKLOpAAP GyACHIL. "IOK.O'
puna ueGor sTitaranira k§pa @, + B, Yekchs KHYMK MHKZOP Gy-ﬂdﬂﬂ-
Xynas wyHuHraex, (=, +B,) 49, Xam HeKcHs KHYHK MHKAODIAP ““F":‘_

" o 1
RMCH cH(ATHIA sHA YeKCH3 KHYMK MuKgop 6yaagw. Jdemax, o, + B2

: 1
=+ ¥, — dexcH3 xuunK MHKZOp. MaHa ury ycys GuomaH  yeks  cotari

HEKCH3 KIlYHK MHKZOPJIAD HUFHHIMCH deKCH3 KHYMK MHKIOp GY-UILLIE
KypeaTitiiand. 1- gemma ucBot Oy, »
2-memMa. YerapanaHraH KetMa- KelJMK GHNAH YeKCH3 KIUHIC MiK-
nop KYNAHTMACH YeKCH3 KHUHK MHKAOp GYrand. S
Hc6or. |x, | — verapananran kerma- ket Gi1cH. [igra, Kea
wyHzat Yarapvac cot M >0 mapmynku, ¥n€N nap vuyn (o)< M
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6ynami. OuIM o, — YEKCH3 KMUHK MuKAOp OficHH. Tanpucra acocak

4 &> 0 osmranpa xam ﬁ ra kypa wyHpai n, € N coH TonunagHry, 6ap-

92 > M, nap yuyH o | <_:1, 6ynamm. Hatwxana Gapua n > n, Jaap
yiyH
o) = [l < M - Ti ==

TEHICH3MMK Ypunan 6yuin xenu6 umiapu. By sca {x, -] y3rapyBuH-

HHHT UeKCH3 KWUHK MHKAOD JKAHJMTHHM Kypcatajd. 2- Jemma HCGOT
691

2-natitxa. VIKKH YeKCH3 KHUMK MMKAOD KYNaiTMacH siHa YeKCH3
KHUHK MuKnop Gymazs.

3. IKMHIAWYBYY KeTMa-KeTJAUKAap ycTHAa apHdMes
THK aMaajiap.

2-teopema. Aaap (x} ea {y | xemma- kemauxsap axunaauLycdU

6yaca, |x, + y,} remma-kemaux yan sKuniauiysdi 6a
limx, £ y) =limx, & limy,
opryaa fpunau 6jradu.

WcGor. limx,=a, limy,=b G6jncun. 1-Teopemara MyBODHK
x,=ata, y,=b+p, Ginaps, Oynma o, B, Jap uekcuz KHYHK
MBKIOpAAp. Y XoMmma X, % ¥, yuyH Kyiumar

f,xY,=@xb+ (@ £B)=axb+7,
TEHIINKKA KeniaMH3, GYHIA ¥, = &, = B, — uekcHs KHuMK MHKA0p. DyH-
J@H 3ca, fiHa yia |- TeopeMara MyBodHK
lim{x,+y)=a+b=Ilimx, +limy,
6yamum ken6 uukanu. Teopema HCGOT 6YJIIM.

By Teopema HMKKH SIKMHJIALIYBUM KeTMa- KeTAHK HHFHHAHCHHHHT JH-
MHTH Oy KeTMa- KETMKNAD JHMHTIAPUHHHT [HHFHHOMCHTA TeHI JeTaR
KOHpaHi u(opananmy.

Wcbor stunran Teopema KYIUHiIYBUHIADHHET COHH HKKHTAJaH —OpTHK

{uexmn) GysraH Xomja XaMm YpuHJH GYMUMHH KYPCATHII MYMKHH.
3-teopema. Aeap (x| 6a {y,| xemua-kemauxsap AKUHAGU yeiu

59aca, {x, Y.} Kemma- Kemaux xam SKUHAGUYEHU 64
lim(x,-y ) = limx,-limy,

gopmyaa Gpunau 6Gjaadu.
HUcbor. limx, =a, limy, =b 6Yacus. ¥ xomaa x,=a-+ &,
Y, =b-+B, o, Baf nap uekcH3 KuuMK MHKZopaap. YHAZ

%y, =@+a)o+p)=ab+ @B, +ba,+xp)
Uekcna KHYMK MHKAOPAAP Xakupark 1-Ba 2- memmajapra acocan &, =
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=af, +bo, +af, KeTMa- KETIHK YeKCH3 KHUMK MHKAOp 6ynanu. [le-
MaK,

XY, =ab-+9,
6ynu6, GyHpaH
lim(x,-y,) = a-b=limy, limy,

3KaHH kesH6 uHkaau. Teopema ucbor 6w -

By Teopema WKKHTA SIKMHJANIYBYH KETMa- KETHK KyNaHTMACHHHHE
JHMHTH Gy KeTMa- KeTHKJAD JHMHTAADHHHHT KynaiiTvacura TeHr Gyiu-
wHHM ubopanaiu. -

Xycycan, arap {¥,} KeTMa-xeTmMK SKHHJIawyBus 0Fnca, YHAA
limx2 = (lim x)? 6ynazu.

Arap (x,) xeTMa-KeTaMK SKHHJAWyRuH Gyaca, yHaa C = const yuyH
{Cx,} KerMma- keT;mk Xam suaauryBun Ba lim (Cx)) = Clim x, dopyy”a
Ypurnu Gynapu. "

4-teopema. Aeap {x} 6a {y} Kemma- Kemauxsap SKUHAGULYEY

. &
6jaub, ¥ n€N yuyn y_ +0 6a limy, + 0 6jaca, ly—”] Kemma- Kem-
AUK XaM SKURAQUIYeNU XamOa
X, limx,
Yn fimy,
gopmyara ypunau Gjradu. :

Hc6or. limx, =a, limy, =b, b+ 0 6yncui. ¥ Xon1a X, = a+
+a, y, =04 B, OyHga a,, B,— UeKCH3 KHYHK MHKIODJIAP. Oy
IBTHOOPra 0NHG TOMNMaMH3:

. L Fl
Xy i=a+°‘” TIONE .(bg”-—gB!),
4o b b+B, b b(+By)

YexcH3 KHYHK MHKAOp/Ap Xakujard 1- Ba 2- Jemmanapra acocatt ba,=
1
—_ Y _— yerapajianraf
af, ueKcHs KuyMK MHKAOp 6YaHG, — ) 3ca | p
{uysxs b— uexan, B,—0) Muknop G6YaraHd yuyH v,= R (b-a,—
—a-B,) uekcus kuumk mukpop Gynamu. Iemax,

Xy a

S = e
el
Byunan
x a lim x,
lm = = —=— L
Yy b lim y,

MyHOcabarjap YpHHAH 3KaHK KeJHO UHKARH.
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1lynpait Kitans, AKHHJALYBUIL Ke1Ma- KeTIHKIaD nicGaTHEHNT JUMH-
T VAAPINNT JHMATAApH wictamira Tenr (Gy1A3 Maxpam nonadl hapi-
an Gyt J103M).

9. scaatva. Mxkn |r,] Ba (g, KeTMA- KeTAMKHMHE  fIFHHMECH
alpmaci, kynafiTvacit Ba wicGaniaan  1Gopat GVaran  KeTrMa- KETNHK-
wane SIEadyByl Gyaminan 6y x ) Ba ly,! Ke1va- keranKAapIAEL
Xap Gnpi AKNAJALIYBUH OYJMLN Nap aom KeaHd uikasepmariay. Maca-
aan, (V-1 —Vn—1) KeTwa-Kemmk  SKMHAAYBUM,  SYHKRH
fim (V' +1—Vn—1) =lim —:L——-r-:—r 0, aMMo {]rr/‘z_—r-—li

e L2 =]
BA |)/ 71— |} KeTMa- KeTMKJAPHMHT SKMIIAMIYBYM SMAC/THIH paBIIAN.

Papuankn, ll% . n} KETMA- KeTJHK AKHHMIAMyYBud (yHHET JHMHTH | ra

s

Tenr). Jlexin \—-} KeTMa- KeTIHK  ARUANAluyBun, {n! kernma- KeTHIK
L\ n

3ca AKMHIAILYBYN 3MAC.

4 SIKKHAAWYBYN KeTMa-KeTAHKAAp Gasocy. Bapya axi
JAWyBYl KETMA-KETAHKIIAPAAH Ty3HATAR Tynaamui Kapaiiamx. Dy Ty nJaM
ui ¢ Guman Gearunaiinu.

10Kopuaary myaoxasanapuan f{x '€c, {y,] €c¢ 6yaranpa {x, = Y€

€c, {x,-y,l€c, {T'} Ec(¥neN yuyn y, =0 pa limy, = 0 Gyarai

A3) Mynocabataaphuir ypunan Gyamum Kean6 unkann, Jemak, € TR
NMaMDA XM XAk connap TynaaMi R jark xa6n xumu, aiinpidh
KYNAlTHPHI Xamja Gy.mtin amaaiapiud Gaxapui MyM‘KHH.

Mazaymrit (2- 6o6uur 10- § wra kapanr), R tynpamga Vinsr ue
TAUFAN MKKM X BA {f MeMeNTH OpacHiars Macoa p (x, y) = |x — y| Ka0u
anuknanG, YHHHC GHp KaHya XoccanapM Kemiipuiran sgd. € TyDJaMid
XaM YHANP HCTANrAH WKKM SJEMEHTH Opaciaa  «macodhan py 10y BUSCHIN
KMPHTHLE MyMKEH, =

Qapaa kunaitnnk, {x,}€c, {y}€c 6Yacun. By 3aemenTap OpdcH-
Jarn «Macoa» 1e6 KyAuparu

e (b {ya)) =suplx, — y,| = sup {|x, — g,

We—yah ool —y), ..}
MHKJAOPra aiTamus.

DI KHPHTILITAH <
Macoca» XOCCanapHiu Vprawuaii
§ Yprauaiinuk.
Angano p({x,}, {1}

= 0 6yaH DbaBLa 151 9 S
L 0 0(tz), (o, I p. Arap p({x,}, {4
s.l,]p lX,— Yy, =0 6Vuca, yupan ¥nenN YUVH X, =y keanO "Hi{ADH.

Axcinua, arap ¥n€N yuyn % =Y, 6%aca, yhgan p({x), W)=

) b W) 2

= sup lx,—y,| =0 sxany xeau6 unkay, Tenak
P ) =0 %neN yuyy , _ y

YH x, =y.

Hexnnunpan, p ({x}, {g.} =p({y}, {"'n})- Ty
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p({x), {y.)) =suple,—y,)=suply, —x}=p{y,) {x}.

Sume {x,}€¢, {y,}€c ra {z}€c 6yacun. Adcomor ruitvar xocea-
cara kypa ywoy

lxn_znl < lxn_ynl - l_l/"—Z

|
TEHTCH3/IHK YpHHAM OF MM paBuiad. Bywpan sca
Ixn. . an < sup IX" " ynl + SU[) jy,, — an
n n
SKAH/IUTH KeJsO uMKand. AHHK IOKOpH 4erapa XoccacHra Kypa
sup lx, —z,| < sup fx, —y | +suply, —z,|.
n n n

Hemax,
e}, Zh<elx) {wh+ody), {xD.

Omataa Oy ¢ timmam ¢ $o3o @i AKMHAALYBYH KeTMA- KeT/HKAAp (a-
30cH el aTtasagd.

5. TeHrang NaMAa TeHrcH3AHKJAAPAA JUMHTIA yTHUL
KeTva- KeTIHKNap JHMHTHRUHT MABXYIIHFHHH KYPCATHII BA JUMHTIAp-
HH TOMHUI KAGH MACA/IAJADHH XaJ1 KH/MIIJA TEHIVIHK XaMjid TEeHTICH3HK-

Japia JAHMHTra YTAI KOHMAAJADH 1e3- Te3 KYJIaru6 Typaaw. bus ynapHd
KeNTHPAMH3.

I° {x.} pa {y,} xeT™a-xetmukmap skuHsamysun 6Ym6, limx, = a,
limy, = b 6yicuu. Arap n€eN yuyH x, =y, Gyaca, y xomga a=>b
6ynaz.

By KOH,1a SIKHHJIAUIYBUH KeTMa- KeTJIHK JIMMHTHHHHC SIROHAAHTHAAH
KeJIHG YHKa .

2°. {x,) Ba {y,} xerva-kemmkaap sxunamyssy Gy, limx, = a,
limy, = b oVacun. Arap n€N yuyn x, <y, (x, > y,) 6§aca,y xoa1-
Ja a< b(a>=b) 6Vnamm.

Mcb6or. Teckapuenn (apa3s Kunaiiauk, ABHE KeATHpHATAN LIAPTAAD
6axapuaca Xam @ > b 6yscuH. MawiyMkH, @ > ¢ > b TeHrcH3THKIAPHH
KQHOATJAHTHPYBYN XdKHUKHA ¢ coH MaxyX. [lemak, limx, =a saa>c.
SKHITALLYBYK  KeTMa- KeTJIMKJAPHHAT  |° xoccacura (mry GoGuuHr 3-§
HrA KapaHr) Kypa wyHuail 72 € N MamxynxH, Gapua n >, jap yuyH
%, > ¢ Oyaagn. Ulyunuraex, limy, =b, b<c. $ua ywa xoccara My-
Bodnts iywnaf ng € N masxky1xd, Gapuya n>n; nap yuyH y,<c 6y-
aams. Arap 1, = sup {n,, ng} Hefnaca, yuga Gapya n>n, Jap y4yH
OHp BAKTAA X, > ¢ XaMja ¢ > Y, TEHTCH3NHKJIAD VpHHMI Gy, YHAaH
X, >y, 6ysuiH Kenuo uukagu. By aca x,<y,n=1,23,...TeHr
CUINMMKKA 3unnup. MNemak, a< b Gyvamu.

Xyani wynra yxwam, limy, =a, limy, =b xavmpa $n€N yuys
X, >y, OYAHWNIEH a > b TeHICH3MHK Keaub UMKHILE KYPCaTHIaAN.

79



3-acnarma. {x,} Ba {y,} KerMa-keTimKNAp AKUHNAWyBuH GG,
limx, =a, limy, =b 6yacun.

Bapua n =1, 2, 3, ... nap yuyH x, <y, TeHICH3JIMKHHUHT Gax<api-
JMWHAAH @ < b TEHTCH3MIK XaMMa BakT KesH6 uikaBepMaiii.

1 1
Macanan, .[l—— -—]. [—} KeTMa- KeTMIKJIP AKHHaAawyeyd. Dy ker-
n 1

1 . 1
Ma- kerankaapia Y n€N yuyn — — < el 6yaca xam lim (— ——) =
n n n
=lim Xi_g Gyaazm.

n

3-natuxa. Arap {x} xeta- KeTMK sSKuHAAmIyRYH 6Yau6, 1 EN
yuyn x, =¢ (x,<c¢) 6yaca, y Xoama limy, = c(limx, <c) Gynam
(Gynpa ¢ — §arapmac cou).

By nammxanusr uc6otn iokopuaark 2°- xoccapa y,—=c¢, n=1, 2, ...
Jie6 OJMRHWMIAH KeNHt yHKamu

3. {x,} 5a {z,} KeTMa- KeTaHKJaD sKMAAAWYBuUM O6YsmG, limx, =
= limz, = a 6§acun. Arap ¥neN yuyi x, < y, <z, Gyaca, y ¥ol-
Za {y,} KeTva-KeT/uK XaM sAxuHmawyBun Ba limy, = a Gynamn.

Hc6or. Kerva-Ketnukuuir Juvutn Tawpuura acocan e >0
Gepnaranpa XaM wyHgaid n, €N tonwiaguks, Gapua n >, Jap Y4yH
[x,—al< e éxn a—e<x <a+e Tenrcuamuknap ypuaan OynanH.

Wlynunrnek, yia & >0 omvHrasuga XaM wyHgad 7, €N TODHAALNKH,
Gapua n>n, nap yuyH Iz"_— al<eéma—e <z <a- e TEHrCH3MIK:
aap ypunan 6Yaagu. Sugn ng = sup{n,, n;} neimk. Yuga n >, 6y
Tanfa GHp BaKTIA A —e <X <a-+Eg a—e<<Z, <a -+ & TeNICHITHK-
nap ypusnn 6ynagu. Amvo maprra xypa YrEN yuyn X, <Y, <Z,
TeHrcuamg/ap Ypunan. Hlynuar yuyu n >r70 6yaraHga a-—e <X, <
<Y, <z, <a+te b a—e <y, <a-e Gymum xeiHd 4YHKaNL
By sca {y,} KeTMa- KeTMKHHHT SKHHJAWYBYAMirusy Ba lim y,—=a dKan-
JIHFHHY KYpcaTaj,

Miucon Yuwby {xﬂ}={f/}1—]:1, VY, ¥V3,..., Y on, ... xer
Ma- KeTJIMKHHHT JIHMUTHHH TOMMHT,

Papuauky, Gapya n > 2 ga

‘]T"rn > 1

6ynanH.

< gijfe=ay ©
dHmm o, = ]/_ n— | 11e6 onm6, cynr Beprysm TenrcuanMrunal Qok-
JaNaHuG TOmaMH3:

Vo =(l+af>1+na,>na,
| n,— 1 2
< o5= y / ——1 1eHr-
OyHpaH @, Vi Ba n>2 6yaranga 1 <yn < (] ar Va ) e
CH3NHMKNAp Keanb uMkand. Arap
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. 1\
lim (1 -+ ___) =3
vn
3KaHHHW XHCoOra o/1caK, y XoJa KeHHHTH TeHICH3JHKJa[ja JHMHIra
ym6 (3°- Kompara acocJiaHram XOJ13), M3JIaHraH JHMHTHH TOMAMH3:

limy n =1,

M30x. IOKopria 6M3 TeHRJMK Xavja TeHTCH3HKJApAa JHMITRa
ym xounanapurn kypauk. By xompanap {x}, {y,} sa {z,} keTva-ker-
JHKNADHHHT XajJiapH OpacHAard MyHocaGatnap GHpop TaHuH /- XaniaH
Gouia6 Ypurum Gysranna xaMm TYFpH GY.IajH.

5-§. YexcHs katTa mHKmopnap. UekcHs KHYHK Xamaa HeKCH3
KaTTa MHKAOphap opacHaa GOFNaHKI

MateMaTHK aHaJH3 KypCHAR UEKCH3 KMUHK MHKAOpAap 6HaaH GHP
¥aTOpZla 4YeKCH3 KaTTa MHKIOPJAp XaM KapasiajH.

Bupop {x,} kerMa-ketqmk Gepwiras GyichH.

15-Taspud. Arap xap xawpa#i myc6ar M con Gepunrania XaM
WyHpan 1n,€N coH Tomwsicakd, Gapua n>>n, 4ap ydyH

lx =M

TeHTCH3NMK YpHHIN GYyJica, X, yarapyBuM wuexcu3 Kamma MuKdop 7e6
atanand, terunnin {x,} 3ca 4excus kamma Kemma- Kemaux Jefnaajy.
Jemax, uekcis xarta MHKmOp YarapyBun MHKop GY.HG, ¥ yarapHi
Kapaennga aGeosiioT KuiMaTH GyHuua apBaijiaH Oepuiran Xap KaHiaH
MycGaT comnpan xaita GyamH.
PaBIlianki, uexcs KaTTa MHKIODJIAD YeKJH JHMHTIA 3ra 3Mac.
Kynalmiik HyKTan HasapHaH YeKcH3 KatTd MHKJOPJApHHHT JIHMHTH
HEKCH3 €KH YEeKCH3 KaTTa MHKHOPJApP YeKcu3ra HHTHIagH Je6 onHHAlH

B
limx, =c0 &un x,—

kabn Eansian.

Arap M >0 con osmHranga xam wyHzai n, €N COH TONHACAKH
Gapua n > n, Jmap yuyH x, > M (x, < — M) 6ynca, {x,} xeTMa- KETJHK
HUHT JUMHTH 00 (—oo) ne6 onunaau Ba limx,= +oo (limx,= — o)
Kabn €sunanu.

Arap KeTMa- KeTJUMKHHHT JIHMHTH YeKcH3 GY.ca, yHH y30KJalyBuH
KeTMa- KETJHK [e6 Kapaimus.

Muconmap. 1. Ywéy {(—1)*-n}: —1I, 2, —3, 4,...,
(—1)*-n, . .. KeTMa-KeTJHK YeKcH3 KaTTa 6Vaapu. Xakuxartad, |(— 1)" X
Xnl=n 6yaud, Xap xangak Myc6ar M com omuHranga xam nEN
COHHH IUyHAad TaHmab ommwr mymuakd, |(—1)-n|=n> M 6yaiamm.

2. Ywby {—n}, {n} xeTMa- KeTMK/APHHHT YeKcH3 KaTTa Gy
PABWAH. Y NADHHHT JHMHTH MOC DaBHIIZA — 00 Ba - oo GyMIafH.

4-a3cnatma. Xap KaHJaH YeKcH3 KaTTa KeTMa- KeTAHK 4erapanaH-
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MAral KeTMa- KeTAHKAD. AMMO Nap KaHgail uerapajianmaran KeTMa- KeT-
MK YeKcH3 kaTTa GVaHunr wapT 3Mac. Macanaan,

Ly 2 Tl 8, o Tt iall T2 i

~m

KeTMa- KeTAHK Yerapanasmarad 6WmG, y yekcus xarra duac.
Sl YeKCH3 KaTTa XaMAd YEKCH3 KMYHK MHKIOPJIAp opactjard GoF-
Jaumwi ndojanaitiirad conna TeopeManapii KeJTHPAMH3,
5-teopema. Aeap MnEN guyn x +0 65aub, {x} xemma- Kem-
17 2
Aur. 4excus kamma 6faca, Tll KemMa- Kemaux 4excu3 xudux 6yaa-
n

du.
ic6oT. Mxuepuit € >0 connn onaitmix. {x} keTMa- KeTJHK 4eK-

) 1 N
cH3 KarTa Oyarand yuyH M = — fe6 omuHrasga xam wmyHpgail m, €N
. .

COE MaBIKYAKH, Oapua 1> 1y nap yuyH |x| > M 6ynanu. Hemax, Gap-
|

paalaly = 3 L < ¢ OyJIHIH
X”

y N
|

. !
xemid wnkagu. By aca t;—} KETMa- KETIMKHUHT YeKCH3 KHYIK 3SKaHH-
n

o
4a n > n, nap yuys |x|> = 6946, yHnaH l

i owngupans. Teopema HcGoT GyainH.
Xyami wyRra yxwain Kyifugars ieopeMa Xam ucGoTsanamit.
6-Teopema, Aeap ¥nEN yuyn x, =0 6yaub, {x,} remua-Kem-

“ L ik
AUE HERCU3 KUHUR 6_1//!5(1, fl _L_Jl Kemma- KemAaur HeKcus3 Kamma oy/mau.
L™*n

6- §. Anukmac udoganap

{x,} Ba {y,} xerva-keTmknap Gepusran 6¥acui. By xersa- KeTJHK-
30
map siHIamyBYs 6faran xomna {x, + 4.}, {x, ¥}, {__L (s, # 0,
Yn |

n=1,2, ..., limy +0) kerma- kerumIapuuHr sKUHIALYRYH GY.IH-
iy wy GoOHEHT 4-§ uza Gatadens kapa6é yramk. DByuaa {x} Ba
{y,} wet™a- KeTIHKIADHHHT JuMirIapira HECGATAR KyHHAari KK wapt

Gaapunra 1e6 Kapairas sgu:
1) {x,} Ba {y,} KeTMa- KeTmKAADHIMT JHMITIADH UEKJIL

K
2 |1_~] (,#0, n=1, 2, ..) KeTMa- KeTIKHHHT THMHTIIA OHT
iy

wysoxasaga limy, # 0.

Ay
Sup 6y wapraap GaxapuaMmarad xonna [Zn) {0} (v = 4.}

Ly, |
KeTMa- KeT.HKJADUMHT XaDAKTEDHHU praHaMus,
[ == | ; e
1°. < KYPHHHLIATH AHHKMACTHK. limg, =0, limy, =0
L
= A » {x, l li 7"
Syacuy. limy, =0 6yarasy yuyw /—! Husr jusurara, Aph lim P
b n n

AumMurra 4- TeopeMalH TATOHK KHAHG GY/Mafi.
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X
{x,) Ba {y} wneTMa-KeTMMKIAPAAH Ty3NATAH ;i} KerMa- KeT.ux-
Yn
mr xaparepu {x,} Ba {y,} kerma- keT.MKAAPAaH Xap GHPHHHMI HOJra
KaHAAl MBTHAMILMrA Kapa6 TypJaHya OVJMiN MYMKdH. BynH Kyduaarn
MiCOMIIAPAA Ky paitiuk.
. e
) {x)} = ll—} Ba {y,} = {T} KeTMa- KETMHKIAPHHIT  MMBTAAPH
n n

| X,
HOAra TeHF 3KaHH paBluaH. 3H11H !_n KETM2- KETJIHKHH Ty 3aHJHK:
{ Yn

!x” l . &
— | ={n}. Hdemax, lim— = + oo.
| o ] ;

= ' 2
2) {x}= {(_n”n} Ba {y,) = { %] Ke1Ma- KETHKNAPHUHT  Xap OH-

="
DIHHHT MHMHTH HOATa TeHr. By KeTMa- Kemm(.napnan Tysu.nraH {'T"

KeTM3- KETJIMK THMHTra 3ra 3Mac.

3) {x,) - :T:?! Ba {y} = {%j KeTVa- KeTMIKIAPIAH Xap GHpHEKEHT

{ (x
" n
JBMHTH HOATA TeHr 6Ysm6, Gy KeTMa- KeT/HKAapAaH Ty3uaras I—} =
Ya
{1 1 .5 1
={—} KerMa-KeTJHK yuyH lim — =— 6§nagn.
1o J Yn 5

I0Komina keTnpHaran  Muconnapiau  xypunagusd, x,—0, y,—0
Gyampumrina Guaran xonua, 6y KeTMA- KETJHKJAPAAH TY3HJraH {—::—}
KETMA- KETMHKHIHT AMMHTH TYFpHCHAA TOHHH XyJocara KeaHo Gyﬂgiaﬁnﬂ-
Uynuar yuyn x, -0, y —0 6§'11rzm;11a,‘)["l KeTMa- KeTHK —- K-

vy |
PHINIMAMH anuRMac upoda €K aHUKMACAUR AeHHNaAH.

X

x,—~0ray —0 na J—“: KeTMa- KETAHKHUHT  XapakTepnuy [amix-
n

JAl GRUKMACAUKNL O4uty ReRnnagu. Bu3 loKopraa kypraH MHCOJJIAPAR

4CAHAA TETHULTH AHHKMACJHKNAPHH OuiG Gepjk.

o o0 - - .
2. — RYpHHHmIAATH aHUKMacanK. {r) Ba {y,} KeTMa- KeT

JHKIApRaH  Nap  OHPHHHHT  JHMHTAPM YekcH3 Oyacin:  limx, = oo,

. | .\’” 13 =
limy, = oo. Gy xoaza xax = } KeTMa- KeTJHKHHHT XapaKkTepd Kauaads

b/ Uﬂ ' R
GVAH.MIN 10KOPHAATHIRK OJAMHAAH alTHG GyaMaiiau. Mucosnap Kapai-
K.

1) {x,} = {n"}, {9,} = {n)} xerma-kermucnapman xap Gupunmur k-
MITH YeKcH3 GY.aauu:

]imﬂ"’:—}-«m’ Iimn=+oo
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X

By KeTMa- KeT/IMKJapAaH TY3H/TaH {
5,

}= {1} xeTMa- KETIHKHHHT JIH-
n

MHTH XaM YeKCH3ZHD: lim % — + oo,
In
2) {x}={*+n+1} sa{y} = {n*+ |} xerma- keTnKIapAaH Xap

X,
6}![)1{Hl{Hl‘ JHMHTH  YeKcH3, By KeTMa- KeTJHK/IADAaH TysHJaral {_n]
| ¥

n

KETMa- KETJIHK JTHMHTH

[ 'rl'l .
lim — = lim
!/n J +__

n?

3) {xa} ={(—1)"-n} Ba {y} = {n} xerma-kermxnapran xap GHpH-

" *n
HUHT JHMHTH YeKCH3 GYum6, Gy KeTMa- KeTVHKMApRaH Ty3HJIraH {——’—-
Yn

= {(— )"} xeTMa-KeTqUK JMMHTTa 3ra 3Mac.
By mucoanaprad kypusapuky, {x,} Ba {y,} KeTMa- KeTjHKJAPIAH

Xap OHPUHITHT JIHMHTH YeKcH3 GYuirad xonza, 6y KeTMa- KETJMKIap HHC-
x

[ %, 4 “
0aTigaH TY3H/IraH i —r} KETMa- KeTIHKBHHT JIHMHTH TYFpHCHIA TaHHH
Yn

X
xynocara ke Gyamafipu. [lymunr yuyw x,— oo, y,— oo Aa. {—5}
L7

©
KeTMa- KeNIHK == kYpunuiupars anukmac ugoda éxu anuxMacauk JeHs:

o
napi. By Xomma XaM X, —co, y —oo pa {-l} HUHT XapaKTepHiH aHHK:
n
Jal AaHUKMACJHHKHH oYMl feitHnand. Kypuaran Mmucosrapia Te-
THIAY AHHKMACJHKIAD OYHO GepHiu.

3% 0-0 XypHHHWAArK anuKkMacauk. {x} Ba {y,} xemMa
KeTaHKaap Gepuurad 6Ymud, limx, =0, limy, =oc oyacuu. By Xxoa-
fa xav {x, 4.} KETMa- KeT/HKHUHT JMMUTHHH XapakTepJailiHraH MHCOM-
nap Kypanank.

1

PRES ={—n]» {4} = {n*} KeTva- keTMKJADHUHT JHMHTH MOC pa-
Bawga 0 na oo aup. By KeTMa- KeTJIHKJap KynmaitMacHiad Ty3H/TaH
{x,-y.} = {n} KeT™a- KeTauRHHHT JHMHTH o GfiafH.

1
2) {x} = {"-,}: {4} = {n*+ n + 1} KeTMa- KeTNIHKIADHHAT JHMHI1H
moc pasuiifa O Ba o GYaranu xonna, {x,-y} = [] A il 4 L} KeT-
n nt

Ma- KeTJHKHHHT JIHMHTH | ra TeHr.

3 et ={=)

z }. {y,} = {n} 6yncun. Ynapruar HMUTH MOC pa-
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Biaa 0 pa co. By KeTMa- KeT/mKJIap KYnadTMacHial Tysuarad {x -4} =
={(— 1)} xeTma- KeTAMK JIUMHTTa 3ra smac.

Hemak, x, —0, y — oo Gyaran Xomga {x,-y,} KeTMa-KeTIHKHHHT
xapaxrep Typaxya Gynapu., Wymmir yuyn x,—0, y —> oo OynH-
HHFHHA OuJrad Xospa {x,-y,} HHHC JIHMHTH XaKuid anug Xyjocara Ke-
a6 6yamaitau. Iy cababpan x,— 0, y,— o na {x,-y,) KeTMa-KETIHK
0: 00 KYpHHHWAATH anusmac ugoda EKu HUKMACAUK TeHUIand.

4. o —oco kypUHHATH aHUKMACTHK. {x}Ba {y,} KeTMA-
KETIMKJIAp Gepuarad GYsHO, yJap TypaH HLIOpAIH YeKcH3ra HHTHJCHH,
yacanan,, limx, = 4 o, limy, =— « pelink. By KeTva- keT.iuKJ1ap
IHFHHANCHAGH TyauaraH {x, -+ )} KeTMa-KeTAHKHHHI XapakTepH Xaum
TypaH4a OYviuM MyMKHH. Mucosuiap Kypaimix. .

D {x)={2n}, {4} ={—n} xerva xermkaap yuyn x,— -,
Yo — o O6Yamb, x, -+ y, =n—» -+ o Gyaanu.

29 {x}=ln+ ,‘” {y,} ={—n} 6Yacun. YnapHHHD THMHTH

limx, = 4 o, limy, = — =

6yaran xouza, {x” + y,} KeTMa- KeTIHKHHHT JHMHTH HOJra TeHT 6yJa-
I
il (x,, +y, = il 0).

1

3 {x,}={n+(—1)"*"} a 4, ={—n} xermMa-Kemiuknap y4yH
¥,= - Ba y —— o GYJHO6, Oy KeTMa-KeTAHKAap HHFHHIMCHAAH
Tysuaran {x, + g} = {(— 1)"+'} KeTMa- KeTJHK JHMHTra 3ra  3Mac.
IOxopnaars kacu, 6y Xoama XaM x, —> - oo, J —>— o Ja {x, "|“J:1}
KeTMa- KeTJIHK aHHKMac/MKHM uponanaiu. By annkmacauk oo — oo Kij-
punwudacy anuxmac ugoda Exu anugmacrux peinnapd. Ilynpan KH-

0 = . 3
a0, T o 0-00 Ba oo — oo KYpPHHHIIZATH AHMKMACJHKJAPHH KypHO
oo

JTauk. Kain xuan6 yramusky, 0°, oo% 17 KYpHHHIIZATH AHHKMACIHK-
Jap XaM MaBXKy.

IOKopuza 6M3 aHMKMACTHK BASHATHHM HAMONMIN KHJMUI YYYH HHXO-
TAa COAMA MHCOJJIAD KeNTHPHII GHJIaH verapaiasAnk. Acauaa, KymHH-
48, BHMKMACJIHKJIAPHHHT GepusHIIE MYpakkaG GyaHG, yJaapHMHT TYpHHH
aHHKJIAIN, CYHIpa yJApHH OuMI, YMyMaH adTrania, eHraa macaaa Oy.-
MaclaH, Gepuarad {x,} Ba {y } KeTMa- KET/IMKAZDHHHT KaHYaJHK COAAA
ek MypaKKaGaurira GOFJHK Ba YKYBUHJAH MabJIyM KyHuUKMa Ba Maxo-
par Tajgab KHsIanu. -

Mucoanap. 1. Yuby {x}={n—1 n®—n} xerMa- KETIHKHHHT
JHMHTHHH TONMHT.

Bu3 oo — oo KYPHHHIAATH AHMKMACAHKKA SraMHa. ”

Bepusran KertMa- KeTJHKHMHE yMyMHi XafH X, BH Kyiligarnya eaib
0NAMH3:
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3 r—— 3.- 3 ,-— =
(n—y nd—n?) (- ny 0P —n* -y (n® —n%)?) _
n-n Vnd—nz < PP =)t
1

= 3
==yt —nt =

AL oy 1——'"2‘
Fiars i Al e

Bywgan sca

. : Jo g \
limx, = lim (n — ¥ n®* —n? = lim

K3 UK.
2. Kyiigaru

1 +3+64-...+(2n~1)
14+2434+.. .41

lim

JHMHTIH X}lCOﬁ."laHF.

o 5
B_\-n:(a — KYPHIWIIArH aHHKMACAHKKA 3raMi(3.
@

ApILPMETHR NIPOrPeccHst Xaamapi HHFHUANCH * OPMYIACH A poitaa-
J3HNS 10MaMH3;
n{nt 1),

[+3+-0+...+2n—)=n, 1 23~ ... +n= 5
y Xonma
. 13454 . L @p—1) : n? >
lim =2
I+24+3-,, Ly lim n(n+1)
2

7-§. MoHoToH KeTMa- KeTaHKnap Ba YNAPHHHT JHMHTJAP

Bi3 AKHHAGWYBYH KeTM3- KeT/MIKJAPHHIT KATOp XoccamapHiir wypid
YTaHK. By X0ccanap KeTMa- KeTAHKHUAT yeK. i JIHMITra 3ra 6ymud 6i-
Jati GoFaHKAND. KeT™a- keTamkmmnr KauoH wekaH JHMHTrA 9ra O i
KAKMIArH MACATA JMMHT/IAD HAJADHACHIUIHNT MYNHM Macasaiapiart OHpH,
Acaiiza- Ky, GepHATal KeTMa- KeTMKHHED JIMHTH MaBXKy LJIHCIHIC JIMHT
Tappidi GViya KypeatHu Josuy. Avyo 6y XaMsa BagT XaM OcCoil 63-
napepyaiit. LIVHINE Y9VH J0METI MaBKYIIHCHAH aHIJAUIHMHI eHTH
6yarail KeTMa- KETMMKAGD CItpAAPHHIL ampaTill, yMyMam JuMHT Mag-
AVIMHCHHA KYpCaTaHran 6owKa wapTaaphy Tonnul MyaMMosapi nanio
55’-‘731{‘- Kyitnga 613 Moioton ketMa- KETVIHKAAD CHHOHHH KHpHTaMi3 Ba
GyHIall KeTMa- KETAHKAAD YUyH MHMHT MamKyAJHCH Ba YVHID NHcoBuaul
Macanaapi Gi1al LWyFy. TiaHaMis, )

I. MouoTou keTMa-keTauxaap. Bupop {r,} weTMa- KETMIK
Gepuaran GY.ICHH.

[S-Taspud. Arap {x)} xerva-kemmkaa  nE€N com yuyH ¥, <

8§



S X, TEUrcHsiaMx ypuiad Gyaca, {x } jeysuu kemma- kemaur nes ata-
JaH. .

Arap ¥ n€N con yuyn X, <X, TEHTCHIMK ypuim 6yaca, {x,}
Kamoul Geyeuw xeTMa- KETJHK 1e6 atanaii.

Macanan, 1, 2, 2, 3,3, 3,..., n,1,...,0, ... KeTMa-KeTIHK

n 14

Yeysun, 2, 92, 23, ..., 27, ... KeTMa-KeIHK 3¢a KATBUH YCyBIH KeT-
Ma- KeTJIHK M. . . .

Arap {x )} KeTMa- KeTAMK VcyBuM 6Yica, Y KyiMjaH uyerapaanrad
6Vaamn. Xakukarad, 6y Xxoina {x,} KeTMa- KeTMKHHHI HCTAaral g
YIYH ¥) << X, TEHICH3/MHK YpuHau. By sca {x,} keT™a- KeTIHKHIHT KYHH
A3H X, COH GWJIaH yerapajaHraHJUrHEE GHJAIMPajH. el

17-Tavpudh. Arap {x} xetMa-xermmkga ¥ nEN coH yuyH -’-n/c
2 X, ) TEHICH3JHK YpUHAH 6YIca, {x,} xamaoguu xemma- Kemaur 1€
arananu. ) o}

Arap 4 1 €N con YYYH X, > X, .| TEHICH3JHK )’?I{HHH 6y.aca, X,
KeTMA-KeTIMK Kamould Kamaioedu Kemya- kemaurx JeHHIaNY.

11

Macapan, ], = L L 1 1 1 1 1 kemmaer
22 oA lidelisk S n_n 4
n Ta
JHK KamaloBuil. Y16y
283 4 at
IRRRCTRUETY "L

KeTMa- KET/NIK 3ca KATHHil KaMAlOBYM KeTMA- KeTJHK. Xakukata, V13
€N yuyn

x nt2 gl =
el N | “n n-1

n n (n4-1)

6YaHG, yHpan X, > X, OYaHUM Kemib uHKanH.

Arap {x} xetva- keTmk xamaiosun Gy.ca, y IoKopHzaH uerapanan
rai Gynaan. Xakikaran, 6y xompa ¥ n€N yuyw x >x, e
Ipiian. By sca keTMa- KeTauguHar IOKOPHaH YerapaJaHranHriiA Kyp-
CaTapy.

Yeypun Ba kamatoBun KeTMa- KETJHKIap yMyMHH HOM OHJAH MOHO-
MO Kemma- Kemaukaap ne6 aTanapi.

MonoTOll  KeTMa- KeTTHKHHT YerapanaHraH/friHH  andiaam  yuyHd,
arap y YCyBUH KeTMa- KeTNHK Gyaca, yHHHT KOKOPHAAH, KkaMaroBuli 6y.1-
(@, YHUHT KyHI1aH uerapanaHraiMriby aHMKAaW eTapas Gy1ami.

2. MOHOTON KeTMa-KeTNHKHHHT AHMHTH XaKHia T€0°
pemManap.

7-teopena. Aeap {x} Kemma- kemaur feyeuu 6Gyaub, FOKOpUCaR
#eaparancan Oyaca, y wekau aumumea seq; azap {x,} Kemsa- KemM.IuR
loKopudar steeaparan sazan Gyaca, y xo10a {x,} Kemsa- KemAURRURZ 14~
Jumu -+ oo Gjjaadu.
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Hc6or. Assano, {x,} KerMa- KeTMK VcyBun Ba IOKOpMZAH uyerapa:
MaHraH XOMHH Kapaiivis, KeTMa-KeTviHK IoKopHAaH yerapaauraH/uri
yuyR wyHpait Ysrapmac M con MaBXymkd, ¥ n€N con yuyH x, < M
TeHrCH3NHK Ypunau 6ynamt. By 3ca kerma- KeTHkHAHE Gapya  NanJapH:
naH Tysuaran {x } TYOMAMHHHT IOKOPHAAH uYerapajaHraHAHruiu udosa:
naiip. Yupa TYNJAMENHC QHHK IOKODM YErapacH XaKupark 3- Teope:
mara acocar 6y 1¥maaM yuyn sup {x,} mamwys Gyuagu. Buz yxu a G-
nan Gearnaaimnc sup {v,} =a, dumt a con {x} xeTMa- KETJUKHHHT
JUMHTH Gy Ky pearamus.

Anng 10KopH yerapawHHT Tabpudira kypa, Gupumumpan, {x,} TYO-
JAMHHHT X3]) 6HD S7MeMCHTH yuyH ¥, < a TeHrcuamuk ypuuau 6§.ca,
HKKHHUMAAH, % € >0 osmndranga XaM KaTMa- KeTJIHKHHHT LuyHIIaP"' X,
Xai TONMAALHKH, Oy MNad yuyH X, > @ —¢& TEHICU3NHK YpHiIH 6y-
aapu. Jemak,

[a—x, =0, ¥neN,

sup {xniza::-la_x B
Ny .

Kapanaérran {x,} keT™a- xeTik YcyBum Gjiranu yuyH 71> 1, TEHICH3:
JHKHH KAHOATJAHTHpANHraH Bapya HaTypan coHJap yuyH x, > &, TeHI-
cuamik. Vpunmt. Uly caGaGnu n>n, 6yaraspa 0 <<a—x, <4d—
— ¥, <e Tetrcusmux Gawapmianu. Wyupail s, v e >0 osHran:
A3 XaM WyHAaH n, €N coH Tomuiaguku, n > n, 6GyaraHga |a —x,| <
< & TeHrCU3Mmik Gamapunag. By sca a con {x} kerMa- keTJIHKHHHF
SHMHTH SKaHHHM K{pcatagu: limx, = a.

Sumt {x} KeTMa-KeT/Wk ycyBum GY.us, loKopHgaH uerapasaHMara
6yucust. YH2 Xap Kaupail katta Myc6ar A coH oauHraHga XaM {x,:}
KeTMa- KETIHKHKHT LIyH1a# xné Xagu Tomuaamuku, Oy Xam -\‘,,O' >A 6f

aagd. Amyo 6Gapua n > Mg 1D YAYH X, >, TEHICH3NHK YPUULI 6%
1]

raun ca6abmu x, > A TeHrcuamik xaM Gamapuiag. by aca limx, =

= + o Gjumunin 6uigdpany. Teopema uc6or GYimM.

Kyhunarn Teopema Xav Xyins 10Kopuaar Teopemara ¥xmaul He6oT-
JaHagn

8-tT.eopema. Aaap {x} remma-remaux xomaroswu Ojnub, Kydu-
dan wezaparanean 6{aca, y uexau Ausmumea sza; aeap {x,} Kemua-
KemAux Kyquoaw deeaparanmazan 65aca, y xoada {x} Kemua- Kemauk-
Hune ausumu — co G{jaaduy.

HcGor straran TeopeManapial KyHuAard Hatamasap KeJqud YHMKaIH.

4-HaTHXKA. YCYBUH KeTMa- KeTVIMK IKHHAAUYBYH OY UM YUyH
YHHHI' IOKOPHIAH YErapajaurar GYJHUmM 3apyp Ba eTApJH.

Xaknxarai, arap YCyBUM KeTMa- KeT/IHK AKHAJAUIYBUH GYJICa, - SIKHH-
JIAUIyBYH KETMa- KETIMK/IAPHUHT YerapajaHras Gynuunifad, yHHHT FOKO-
pHAAH 4erapasaHrauaurd kemud yMKagd. Arap YcyBud KeTMa- KETJHK
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0OKOpHAaH uerapasnadraH 6yaca, y HcGOT 3THaraH 7- TeopeMara acocaH
AKUHIAYBYI Gy au.
5-HaTHiKa. KaMmaloBuM KeTMa- KETJHK AKMHIALIYBYH GYJIHWN yuyH
YHHHT KyHHpaH uerapajaHrad GVJIHILM 3apyp Ba eTapii.
1
Muconaap. 1. Yuby {x,} = {"—H} KETMa- KETMKHUHT JIHMHTHHK
1

TOTHHT.

ABRajio, 6y KeTMa- KeTJIHK JMMHTHHHHT MABXKyNJHIHHH KYpcaTaMus.
Pasumanxu,

n+ 1)! nl  a" [l e

Koy = (—)z—-—n~xn\—l—| r

3 {(nt DL a® (nt]) n+ 1/
Byinan Gapya =1 aap yuyn X, 41 < X, TEHCCH3MUKHHHT YpHH/IH SKAHH
KeHG HHKAIH. By 3ca GepHaraH Kerma- KETHK KAMAIOBTH KAHHHH Kyp-
catajiw. KerMa- KeTAMKHHHT Xap 6Hp Xamu Myc6ar, x, >0, 2=1, 2, .

i

Jevax, y xyiinnan werapanauran, Iynnait xum6, {x,} :{F] KeTMa-
KEMHK KaMaloBuM Ba KyHufau uerapajanrad. 8-Teopemara Kypa Gy keT-
Ma- KET/IMK UYeK/H JIMMHTra 3ra. Bu3 yHu a GuiaH Gerdiailiig:

n!
lim — =a.
n”

Paswankn, @ > 0. Ywéy (I + @)*>1+ an (@ >—1). Bephynau Tenr-
BMMMMAH (poffIANAHNG TomAMHS:

(I —l——l)n>l+n—1-=2.
n n

Bysgau sca (n +- 1)" > 2.n" kenmu6 unkagu. ¥ xonza
i (i

- " : n® (n+1)*—n"1_
X =X, —X%, gy T
(n-1) (nt b
) 2.0 — n” Xpen"

e e e ey

= X == X
T et eyt
6%, Hamixana Kyilmgarm x, >2x,,, TeHrcH3/MKKA Kenamus. By TeHr-

CH3MKAA JIMMHTra YTamus: limx, > 2limx, 41- YHlaH @>2aBa a> 0 st

Xicobra oncak, g == 0 sxanu Keju6 udkagu. Jlemak,
. n
lim — =0.
n’l
2. Kyinparu

Va, ]fa—{»-VE, ]/a-l-l/a-{-Va_,

F o
/

/ 1/ T
& l at VarVat.. 4Va,...
n Ta WIZU3
{@> 0) KeTMa- KET/MKHHUHT JIMMUTHHH TOMMHT,
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By xeTMa- KeTqHK OKOpHAaH erapasaHran Gy.1auf:
AR (= 11, ) *
Ilynu xypeatamus. Papwanki,
w=Va<ya-rl,
(*) MyHocabar n =k yuyH ypuniag 6y.acus:
L<va+l
Ie6 n=Fk+ 1 yuyn Ypusau GYHILHHH KVpcaTaMu3:

ta=Yatxn<VarVati1<Vat2Vat+i=

=Va 41,
Jlemax, MateMaTHK MHAYKLHS ycyanra Guxoan, % nEN yuyH

x,<Va-+1
6Ynanu.
Pasinanky,

x1=V;<]/a+l/__

7= Wy

3nnn k HoMep yuyH Xp_) < X, TEHICH3HK GaKapHJICHH Jefinaca, X, <
< Xy Gynamm. Xaaran xam,

| S
p=Yatx_  <Vatx =x,,.
Hemax, ¥ nEN yuyn X, <X, 6ynami. By sca Gepuiraii KeT-a- KET
JIHKHHHT YCYBYH SKRHAMTWHH Gunmupami. MoHOTOH KeTMa- KEeTJHKHHHT
JHMHTH NaKHAars 7- Teopemara KYpa Gepiiaran xeTva- KeTJAUK Hexmi Jit-
MHTra sra. bus YHU 4 Guaan Gearuiainug: limx, = ¥. Cyurpa x; =
=a+x, | TEHTIHKNA Xannab muMirra YTHI aMamTy Gaxkaplid  TOM-

ol ses = 8 . a o

MH3: 1”")‘,, =lima+ hmx,,__l &i 4* = a + y. Hatuaga y mi Tomi

X 2
yuyR Ywby 4* —y—a=0 keanpar Tenrnavara kesiamu3. Dy KBanpar
TeHrJIaMAWHHT HANM3NAPHHN Saays:

y]=w‘, yzz_]".|';'__“"
2 2
1 1 - 14+ V' i+da
Kerma- xeranniur xannapn mycgar. Gyaramt yuyH fy = L

COH KETMa- KETMUKHHHT AUMITH 6Yuany. [ewax

= — & W[

lims, =im () asvg e+ Mg ) Yz
2

e s
. Ta HAAuN3

Xycycan, ymby
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= ey — e —
13,1 3413, Va»:—v 3+V3,...
V3+'l/3+...+l"3‘....

14- 113 _
RTMA- KETVINK SIKHHAAUIYBYH B2 YHUHT JHMHTH —— — = 2,29 ra TeHr.

8-§. MoHOTOH KeTMa- KETJHKHHHI JHMHTH XaKHAarH
TeopeMaNapHHHL TATORKAAPH

Yoy naparpadaa 6113 MOHOTOH KETMa- KETAHKHWHT JHMUTH XaKi-
01 TeopeMasApHIHD MATEMATHK AHAMH3 KypcHia Kapatagdrat Gawsd
Mitajianapra TaTOHK STHJMWHHH Kapad yTamus.

I. e conu.

1) € COHUHHMUT TabpHH.

Kytizarn {x,} = ([ 1+ ]".li':
5 ! nj

L
(1+ 30 Eeifa g 2l A 37)

KeTMa- KeT.THK Gepuiarad GYWICHH. By KeTMa- KeTMUfK JIHMAT((HUHC Mas:

RYLUHHI K§pcatayus. Bepiaran (3.7) Kerwa-kenmx Ouaad Gpra
Gy

i IR
b= {1+ )

KETMd- KETUIHKHH Xavt KapaftMi3. By KeTMa- KeTauK KamawosqH. Xaguga-
T,

]t Lt
Un - ( - 7 ' . (n + 1)z ]2 naw % "—l il | r&—? n s
Yyl (] S e N2 L (n+2) n+1 | n(nt+2) nt 1
no~ L

Bepuynr.u TEHICH3IHHra acotaH

i n4o i t
1 R > n e LAl
[ +n(n+2)} i +2)n(n+2) 7
Bymunuay XucoGra ogcak, HaTHKala
1\ r
> (1 + = L=, suit y, >y, (% nEN)
L nln+l ; )

TrCH3HK KesG udkam. By {y,} xeTMa- KeT/IKHHH Kavawawl K4
AR R

it auraatand. Mkssuuwn ToMoupas, {4} = {Ll =)

n

l
“ KeTMa- KeT-

WO Xap OHp Xaqm MycSaT OyaraHM yuyH y Kyiliaau yerapanat-

y ’ - L\ - ;
rangup. Ulyunait xunus {y,} = il l, <= —) ll KeTMa- KeT/HK KaMaiosii
c LA n

9!



Ba Ky#Hpan werapananrasgup. 8-Teopemara kypa Gy {y,} KerMa- KeTJIHK-

JIIMHTI 374,
1 An+tl
=(1+—) =xn-(l+ l)
n n

Arap
n . n
—— TEHIMKHHHT KequG uMkMwHAH Ba lim ——=
n+1 ‘ nt 1
= | sxammun 3uTHGOpra ofcak, yHja limx =limy, ra ara GyJaMu3.

By 3ca (3.7) Kerva- KeTIMK JMMUTHHMHL Masx(yxmunmu KypcaTan.

n
18-7abpu¢. Bepunran {x} = [( + )} KETMa- KeT/EKHHAT  JIH-
MITH e COHU Ae6 aranamw:

1im(l +%')"=

TEHIJHKAAH X = Y

Bynpa e Jotsnua exponentis — «xypearm, KypcaTriy, HAMOMHHII KH-
JHly CY3HHHHT AacTaabke xapdunn ndoganainy.

6) e COHHHH TaKpKGHH XHCOG a1, e COHMHI TakpHOHil XH-
cofnam Maxcaauaa |1+ — ) uconans HutoTon GiHomu (opaysacHian
okt xasani6 }gymmamqa e3u6 O/1aMH3:

(i ) PR T I

n 1.2 g 1.2.3 nt
. n—l)(n—2)...(n—k+l) 1 I
=5 12... .k e T
1 | 1 \
=2+ 35 (1=2) o (=3 (1= 2)+
12( n 1.2.3 I ( ny i)

n

S i=2)=2)-- (-5

Arap "
Sttt (=) (1=3)+- -+
E0=80-3) . (-2 1<a<n
=g (= 2)(=3) o -2}

e e B Sy

Ie6 oJcak:
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{x} = {(1 =F %)ﬂ] KeTMa- KeTJIHK yuyH x, = 2, Konasepca, (l +~l)ﬂ
n

"y l
H{Hr 8HHIMacHaH, T <

R REN TtenrcHsmkxka kypa, x, <2+

I
+?+...+ L < 3. Illlyura acocad e conn 2 <te<<3

2!{—1 on—1
TeHICH3/IMKHH KAHOAT/MAHTHPAan. Dy COHHM fnaga aHWKpOK XHcobsail
J4YH KyHHIary MyJioXasaJapHH IOpHTAMHU3,
IOkopupars S, HUFHHAMHH Kyluzardua €3u6 oJaMH3:

sl R G
e )

{7 (kI:B_..—.n (l"%>(l_ﬁ;;—l) "‘(]'nzl)l'

By TeHryMKHUHT YHI TOMOHHAR Typrad MMFMHIMHHHC Xap Oup XamH-
14 KaTHAIUTaH (l = i), i=k, £+1, ..., n— | KypurMwmzard xynak-
n ‘

TYBUMAADHY yHJaH kaTta GVsraH | Gunad Bsa

! 7 T onlgmnle n="k
(1) (4-2) ... (kL))

iE » (T} u 1
KYpHHHLIZATH KYNafiTyBUHIapHH 3ca YHAAH Katra 6YJrad &y (hEL
AMATHPHG , S, fHFHHZM yuyH ymby
1 1 1 1
Se<ir [mr + =+ ]
R 1! [k—+—l BT -’L{Hl)ﬂ-"

TeHrcH3MKka Kenavu3, Yexcns xamaliG GopyBuM reoMeTpHK TpOrpec-
UM apya Xapaapu ivemnmacH opMysacuad (oiizananu6 (Gynia G-
I
WS Xai ———, MaXpaKH XaM —— 6')'ma1m> TOMaMH3:
-1 <+
! 1 A

k! * e kit
®+01) (1—k+ ])

o

ywnai Kraus,

2

(|+ l_-)ﬂzgI +Sa<24 5‘1_ (1__‘)+J_ (1_1) ['1__] b

I n 31 nl\ )
-+ D) (el e
M yHOaH . ,
o<1+ [ (=24 -2 (3]

[ oy e
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TeBTCU3NHKJIAPra 3ra 6YjaMu3, fi—- oo 1a Gy TEHFCH3JHKJIADAA JHMHTTA
Y716 TONAMNA:

| 1 1) ]
e g | B
i<e (-,2!—1-3!.....#!.!&!&, (3.8)
By MynocafaT e COHitHM TAKPHOMI XucoG.naul HMKOHHMHH Gepajlt. JTemax,

i I 1
e“'QT?!'i"_E"rT..-_";!—

ar

Gyam6, Gy TakpubHil QGOpMYJAHHHT XaTocH ﬁ nai owmaiigd. Maca-
nan, k=10 1a :
e=2+ L 4 +-L~971828]
21 10!
6Ym6, Xarommk 3ca
—L_ < 0,0000001
101 10

GYnagi. e COHMHHHT RHaZa aHMKpPOK KHiiMaTi: ¢ = 9,7182818459045 . . .
B) € COHHNHHT HPPAaUMOHAAANTH.
O-TeopeMa, e uppayuoONan ConOup.

Wc6oT. Teckapueni dapas Rumaitamk: ¢ comnt paumonas con G-
CHH, SIBHH Y KHCKapMaiiuiran

e=f, PEN, gEN, g>1

Kacp KYPMHIWHAA €3MICHH AelauK.

10Kopnna He6oT sTiaran (3.8) Tenrcuamixaapaa k = g el OJaimK,
Haminvkana

1 1 1 1
T il =Rlenie At -w)ém
= [ g 2!‘|. y l_ql & Th
€K1
ear= gl iy MNie (3.9
g[es giffohae ] )
TEHICH3NMKKA 3ra Gaamn3. Paswanky, eyl = £ gt = p (g — 1)! con Gy-
Tyl MycGar, WyHHHTjeK, i
Q1+t 4Lt L)

T

2 gt
coH XaM OyTyR ycGar. Ilymn Xucobra oscak, (3.9) TEHTCH3AHKNMHE
4l TOMOHHZArA 1poja GyTyn mycGar con Gyomunmn Tonamiui. Ammo
Oy coll g > | Tenrcuakka kypa 1 nan karra G6Vaagd. 3HAASITIHK X0-
o Gyami. Mevak, e coin nppawionantip, Teopema HCGOT GY.1a.
2. Muva-ny xofigamran cerMeH1.Jap NPHHOHON.
10-Teopewsa. Hrxuma {x} ea {y ) xemua- xemux Gepurzan Gia-
cur. Aeap
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) {x.} geyauu, {y} wanaosiu gemma- kemaux,

2) ¥ nEN aap yuyn <y,

3) lim (4, —x,) = 0 6yaca, {x} sa {y,} remma-kemauraap srun-
dauyeu 6a limx, = lim y, meneauk gpurau Gjaadu.

He6oT. {x,} kerva-kerux feysum, {y,} KerMa-keTaMK 3ca KaMa-
64T NaMAa Xap GHp n€N yuyH ¥, <y TeHTCHIAMK YPHHAH GyAraHu-
W, ¥ n€N yuyd X, <y, Yy, >x, TeHrcHaiuKmap Gaxapumagd. By
¥a {¥} KeTMa- KET/IHK IOKOPHIaH, {y,} xerma-keTuk 3ca KylMmaH ye-
1apATHIAHIUTHHM Guianpaas. MOHOTOH KETMa- KETHKHHMHI JHMHTH Xa-
Higary Teopemanapra acocad {x,} Ba {y,} KeTMa- KeTAHKAAP SKHH.Ta-

uysur Gyagu. [emak, limx, sa limy, nap masxyn. IUyHndr yuyw
lim (y,-—x,) =limy, — limx_
6§/m5, TeOPEMARHHT yuMHYH IuapTHAaH 3ca
limy, —limx, =0, limy,=Ilimx,

6famwn xeaud unxamr. Teopema HCGOT 6ymH.

HeBor sTuuran Teopemanan MyxuMm HaTuKa Keqno uukamd. By Ha-
TiKAHH KEJITHDHUINAH 3BBajl HYMa- HY JKOHJAIUraH CerMeHT/ap KeTsa-
KELIHMH TYIUYHYacH GHIAH TAHHLIAMH3,

Mavaymky, {x: xCR, a<<x < b} Tynnam [a, b] cerveHt ped ara-
aap sxu. Arap la,, b,] < [a, b] 6yaca, [a,, by] cersent [a, 8] cerment-
HIHT HYHTA JKoifiawiran peftunap.

Arap [a,, by], la,, &, ..., la, b,), ... cerMentap KeTMa- KETJIHTH

Kyitupars
lay, b>la,, bl Dlay, bl > ... S, b]>D. - .
uyhocabataa Gy.uica, Gy CerMeHTNIap u4Ma- ui HOUAQWZAH Ce2MeHmaap

Kemata- Kemauew Jgefiuans.
6-nHartmKa. Arap HuMa- M4 KoNjamra

@y, bl lay, b)), (a5, by, .. ., [a, B ...

(ETMCHT.1AD KeTMa- KeTaurH yuyd lim (b,—a,) =0 6yaca, y Xxonaa
{o,} 82 {b,} KeTMa- ReTmKAAp GHTTA MHMHTFA 3rd XaMia Gy JIMMHT Gap-

da cerMentiapra TerHwax 6Viarad siroKa HykTa 6Y.JaiH. o
Hebor. ay, b, [a, by, ..., [a, bl ... nuva-Hy IKoilalwrad

(eTMEHTJIAD KETMA- KeTAHTH GYJHE,
lim (bn~an) =0

Gineni. Bynza {a,} kerva- keTaux YC¥BYH, {bn} 3ca KaMatoBu KerMa-
KeTMKAapIUp Ba Gapua n €N nap yuyn a,<b, Gynam. [evak, {a}
@ {b,} Kerva- KeTauknap 10- TeopeMauunr Gapya 1UApPTIAPHHEIC KaHoaT-
Jantupagu, Oy Teopemara Kypa {a} Ba {b,} xeTMa- KeTaHKIAP SAKHHIA-
UyBYyH Ba
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lima, =lim b,

oy nanu. 3
duan lima, =lim b, =c¢ ne6 Oearnnab, ¢ HyKTa Gapua la,, 9.}
n=1, 2, ... cerMenTiapra TerHuiiM GyaraH sroHa HyKra SKanHHEH

kypcaranu3. {a} xerMa-ketamk ycysuu Ba lima, = ¢ GyJraHuiaH a,<
<c, (n=1,2,..), wysnnrpek, {b,} KeTMa-KeTquK KamaioBuH B3
limb, = ¢ 6yarannnan sca b, >c¢ (n=1,2,..) 6Yauun Keynub Ui~
kam, Jemax, g, <c<b, n=1,2,... 6yaub, ¢ HyKTa Gapya cer-
MerTapra Termun: c€la, b}, o =1,2, ... . Arap my ¢ HyKTajad
dapkJIl B CerMeHTJApHHHT Gapuacura termutm ¢’, ¢ €la, b,] (n=
=1, 2, ...) HykTa XaM MaBxyJ 1e0 Kapajsajurad Gyuca, yHIa
b,—a,>|c—c'|>0

69am6, 6y MynocaGar lim (b, —a,) =0 waprra aup Gyjanu. JeMak,
c=c.

KenTHPHITAH HATHXKA W4MA- U4 HCOUAQUIZON CezsenmAaap MpUHLUnt
1e6 1OpHTHAAH.

5-3cnaTma. IOKopunark cHHrapi Muma- w4 Hxoifawirad MHTEpBAal-

5iap (EKH APHM HHTEPBA/IAp) KeTMA- KETJIMLH TyIUyHYACHHH KHPHTHILHMHI

MyMKHH. AMMO ynapra Huc6atan 6- HaTika TAacmMKH, ymyMaH aiTranid,
Ypunan 6yaMalian. Macanan, ymGy

(04 (030 (0 4) ..

HYMa- Y JKOHJAlraH MHTEPBAIAD KeTMa- KeTaurniu Kapaiink. sn—>
aa Gy HHTepBajiap Y3YHJMTH HOJTAa HHTWAcAa Xam Gapua lnTepsajnap
YYYH YMyMHH GyaraH sroua HyKTa MaBxyl sMac (GyHpai arond yMy-
Ml HykTa O G6YqMiH MyMKuu oM, aMmo O nykTta Oy HuTepBaJJIapra
TeTHIIH 3Mac).

3. Canoxnu 6ynMarad YeKCH3 TYNAAMHHHT MaBKyA
JANTH. MabiymiH, HaTypan coHnap Tynjamura sksusajenT Oyara Nap
KaHAal Tynnam caHokAH TYnuaM ne6 atamap spu. Papmaki, CAUOKJH
TYMAAMAAP HeKCH3 TYMIAMJApAHD. DKAM CaHOKAH Gyamarad yexcn3 Tym-
JAMIAPHHRT MaBXKY AMMIHHA KVpcaTavms. Byruur yuyn asajo canoK/H
TynaaMnap GusaH KeTMa- KeTJuKJap opaciia Gorsanuu GOpJiIrHHI KYP-
caTtamna.

Arap 6upop E (E < R) 1§nnamuunr Gapua 3JIeMeHT.1apHHI

Xis Koy Xgy ooy Xy oo

KETMa- KeT/HK KYpuRMIHAA Hhonasan MYMKHH 6Ysca, £ caHOKJIH Tyn-
sav Gynann. Xakukaras, Gynna Xap OMp x ra yHHHr HMHAeKcH n Hi
Moc KYHHG (x,—n), E Tynaamansr 3MeMeHTNIapH Gunad N TYnJaMHHHT

S/1EMEHTNIAPK OpACHAA ¥3ap0 GMp KMHMAT/AM MOchUK YpHATHII MYMKHH.

Akcurua, arap E (E C R) canoxm Tynaav Gysca, ynma n (1€

HOMepra Moc KeJaauraH E 1YNJaMHHHE 3/eMeHTHHM X, Ounan Genrniab,
E HuBr 3nemeHTaapH
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\ Hu Ky Xy ooy X,

T3 KeTJiK Ky puHmumaa GyaMumBK annKaivmz,

Wynpais ke, £ (E = R) tynnam canoxm TYynaay 6yamud yayH
HH TAWKUT 3Tray SJeMenTaap

K15 Xp X, ..., X e
€& KETIIK xoc)

TaMH3.

ll-Teopema, Yuby E= {«: YER, 0< < 1} mynaam canoxan
jamazar uekcyg minaamoup. .

HcGor. By £ TVnaam CaHOKNH TynnaM GYacki pe6 (apas xuaaii-
wk. YHna £ pypr STIEMEHT/IAPH JOKOPHAAMH MyJI0Xasara Kypa

71 KMIHUNE 3apyjy Ba €Tapmi SKaumim Kafln Kxuamb

Xy Koy Xy, oL X, L

€TMA- KETANK Taipkyy sranu. Hemax, £ Tynaamuuur Xap Gup 3meMeH-
i {x,,} KETMa- KeTmiKkunyr TETIINN XaauaaH Heopar. i
1. 2 = -
Amn E = [0, 1) cermentin —, = HyKTazap éppammia yuTa [0, -’
daad .

27 o HAng
Ig.'g]' [,—{. l} CETMenTyara axparamus. x, €E = [0, 1] mn omafan.
- L 1

by x, Joxopnnary VHTA CErMENTHAHHHT Xey 6yamaranja G_lnTamra Tg,
MuaH  6yuvaiiyr. By cermentiaun £, opxami Gearmaanmm (6y E;
f é M S R o) .
Annamn é ]O. T €=, ?1 (55) 55, 1| 6Yamun Mymkug). Arap 6op
< 4 J ' 1

L 1 2 T /
o5 ';" I qi, 1| cermenTuanapgan miskHTACHTA TETHI
» o | i 1 h ; v
W 0YaMaca  (yuaa Xy aabaria yunHyncHra Terwmuin 6YJail), ymlap ,5;[
*6 yJaapaan GIII)HIIII, MacaJaaH yan TOMOHAA Typranunn onamus. Pal

w

—_a=

W10 Xy

w | to

uaikh, £, < F pa £y cermentunnr Y3YHJIHTH —: Ia Tedr GyaajH.
M Ey Wt Xy yura Tenr cermentyara a)KpaTami3 Ba IOKOpHLATH
Mman x, € £ 5 qenent TernuaH 6yaMaran cerMeHTYaHH 15]2 Giaan 6?-
naiMns. Byiega E, < E, pa E, cerMenTHuHr y3yHAUrH a0 gl
am. Chir E, cervenruamy XaM yyTa TeHr CerMeHTuara ampathd, y.Jaap

Sy o A G afimis.
Mg X3 €L snevent rermumr 6§ smaranmim E; opkan Geariaatii
by XKapaRu jasoM sTTpHG Hatmkana ywdy

B0 B By L Bg oo
o yvH
WINMEHTAAD KETMa- KeTAMIII XocHs Kunamus, Bynga Gapua 72 Jjap yHy
3 N i o G
LEE, 6Ymo, E cermentuumr Y3YRMITH = ra Tenr GYaal. By

SHTIAD KeTMa- KeTJiri YUYH
EIDEZDESD,..DE“D. n

- 4 1 rais. Y
‘fiocabariap Ypuuan 6§, yuly lim i 0 mivmTra  SraMus

= 97
~1-2651



XOMA@ JUMA- WY JKOILTAIIral CerMertaap npiumira acocan Gapua cer-
MeHTNApra Teri g Gyaraw siroHa a nwyra Maswyx e€fF,, n=1,2
3, .... Awvo x EE, 6yarami caaban a + x,. By xon a muur E =
= [0, 1] cermemra Teruumt Gyna Typu, {x,} Kerma- Keraukiuur OG-
popTa XajWra TeHr OViMachHrHuM kypeatamt. Bynura caGa6,” £ uuHr
caokau ae6 oamumuaanp. Jdemax, £ = [0, 1] catiokan Tyniam oya
oamaiigu. Teopema ncGOT GYJiAH.
19-taspud. Yoy
E={x: x€ER, 0<x< I} =0, 1]
/
Tynaavra SKBIBALENT OYAralt Xap Kalgall TyTniam KoHmuryys Kysean:
A myjnaas neb aranams.
Kyituaarit
A={x: x€ER, a<x<b}=a, b] (a<b)
TYMJAM KONTHHYYM KYBBATJIH TYmaamaup.
Hapxaxsar, ymoy
y=a+b—ax (xCE, y€A)
MyHocagar E Ba A Tynnamiap opacitga  yaapo 6up KuiiMaTl MOCJHK

ypuatam. Jlevak, Oy Tynnasaap skeusanent Tyniammap 6yaus, A —
KOHTHHYYM KYBBaT/IH TYMIaMaup.

9-§. Kucmuit ketma-ketnukaap. Boabuano — Befiepwrpacc nemmacH

Bupop {v}: x;, Xa, X5 ..., X, ... KeTMa- ReTuK Gepuarait Oy

ciil. By KeTMa- KeTJIHKHIHT GHPOD 4, HOMEUIH X, Xa[HUH OJ4Mi3. Cynr-
" :

pa HOMepit 4, MaH Karta Gfaram n, nomepms x, xamnut osavu3. Ly

yeya Guaai X, X, Bd XNOKA30 Xajjiapud oMl Myskiu, Haruiand

HOMepaapn 1 << 1y < ... <1, < ... TEHICHITUKAAPHH KAlOATNEHTH:
pajHran Xapnap Tamaauran 6ymagn. By Xapaap ywby
Xt xnz' SRt x”k’ siee (”| =fyg< ... <, < .. ) (3‘0)

KeTMa- KeT/MHKHI TALIKH STaj.
Onarna (3.10) werva- etk {x,} KeTma- KeTnukur KucMul Kem-

M@-Kemauew Jed atanani Ra {x”k} Kabu Gesarmadaair. babaipa {x.}
KETMa- KeTIHK 1Al {.\'"k} KeTMa- KeTJHK aXPaTHATad meiiHaasH.
Krevnft keTva- KeTauKHuHD TyaaHuian paBlaiky, Rk-—>co A3 1
XaM YeKCH3ANKKA HNThaamt lim 1, = + oo
" I’

ko
Mucoaaap. 1. Kyimparu

1, 3, 5, 7, coo p D= |y

2,4,6,8 ...,2n, ...

1, 4,9, 16, ..., n2 ...
KeTMa- KeTIKIap HaTypan coilnap KetMa- Ketmurn [, 2, 3, . . .
HHHE KHCMIIT KEeTMA- KeTIHKAapy Gyian, it
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2, Yy
KeTMa- KeTJIHK

KETMA- KETJIMKIIMHE KHCMHH KeTMa- KeTAHIHAHD.
3. Kyinparn

]
1, =10, =1, ki
KETMa- KeTIIMKAH, MacaaaH, yumby

1, ol T e A
s =0, =0 ..., =1 ...
HICMIH KeTMa- KeTJHMKJAPHR AKPATHII MYMKHH.

Kexmnpuaran Tynrysua Ba MHCOMIApAaH paBuaHKH, GHTTA KeTMa- KeT-
JMKIAH TYpAM KHCMHE KeTMa- KeTJIMKJAD aKpaTHUI MYMKHH, Xap 6Hp
KICMHH KeTMa- KeT/uK Y3H, yMyMan afiTraHja, MyCTAKHJ, SHLH KeTMa-
KK 6116, YHUHT yuyH xam SIKHHJAIIYBYHIHK €KH  Y30KJAIIyBUH-
MK MacajacH YpraHuIHIUE MyMKHH.

KeTMa- ke1omi anvuTH GHIaH YHHET kucMul KeTMa- KETJHKIapH Jii-
MHTH opacijiari MyHOcaGaTHH KyHumard TeopeMa HdoganaHzH. L.

12-Teopema. Aeap {x)} xemmo-kemaux sumumea (dexau, Exn
To, 8KM —oo) sea 6yaca, yHuHE Xap KANOGH KUCMuL Kemma- Kemau-
dxan wy ausumea seq Ggaadu, =

McGor. limx, =a Gyacnn, {x} xeTMa-keTauKHMAT GHpop

I

e e e e e e

n i TRy Ty PR ":ﬂk' T
RHCMIIT KeTMa- KeTTHTHHH oJIalJIuK, .

Jliur Tanpiura Kypa Ve >0 onuErankpa xam, wyngail n€N
O MABKYIKH, Oapua 1> ng Jjap yayH [x,—a|<e 6ynams. R—>
A ip—-co GYMuLAAAN WIYHAAH mEN COH TOMHJAMIKH, 7, = fo TeHr-
WK YpHuam Gy [lemax, Gapua k> m nap yuyH |x,,— af<<€ TeHr-
UK Gaxapuian. By sca lim x%—=a mvuTEnED Jpisad sKaHHAH HhO-
zanar'mn.[Xymu UIYHRHTIEK, limx, = + oo (—oo) GY.raniga xam {x.}
RTMA- KETAUKHIHT Xap) Kau[ai KHCMHE KeTMa- Kelmrd -- oo (—o0) ra
WIHIHWH KYpcatHnann. Teopema ucGor GYu.

G-scaatma. KeTMa- KewnK KHCMHH KeTMa- KeTJHKIAPHEAHT JHMH-
T MABXKYN GYAMIINAAH GepHuraH KeTMa- KeTJHKHMED JHMHTH MaBXYJ
MU Xap JOMM XaM KeJut YHKaBepMarau, Macanaw;

I, — L0, = SN IR
“eTMa- KeTJHKHHHT Gy
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5. &j?o/—uéa&’- |

IO KeTMa- KeTAuKApH JUIMHTRA dra (vaap Moc pasmuaa 1 sa — |
2 n-
qapra Tewr). Amvo Gepitaran {(—=1) +} KeTMa- KeTJIHK JIHMHUTr2 3ra
5Mac. :
Tlevax, Gepiaral KeTMa- KCTJUK JUMHTFA 3rd  Gy/iMaca Xam  VUWIIr
KucMuii KeTMa- KeTIKAapH JHMHTTA 37a GY/MILM MyMKUH 3KaH.
20-tabpud. {x,} KeTMa- KeTMMKNUUT KUCMHIl KeTMa- KeT/MIH JIHVH-
Tit GepuuIraH KeTMa- KeTIMKHUUT Kucaud aumumy 1e6 aTanajd.
3-nevma (Boabuano—BeliepmTpace saemmacwu). Arap
{x} uerapaanran 6ysca, Oy KeTMa- KeTIMKJAU IUYHJA KHCMUH KeTMa-
KETMIK KPATHIL MYMKUHKH, y AKHHIAWyBYH GyaaiH.
Hc6or. {x,} xeTMa-KkeTauk yerapanatran Gyacan. [emax, KeTMa-
KeT/HKHUMT Gapua Xauvapn Gupop la, b] cermeurra Termum GyJai.

ad-b a4 b
[a, b] cerMeHTHH TeHr HKKH KUCMTd arKpaTHO, [a, —.-,—] Bad | ——, b‘
cerMenTIapHH Xocin KHiamH3. Depunran xerma- KeTiukuunr Gapua Xap-
napu [a, ] Aa Gyarasy cababau, yHMHT yekcH3 Ky coupgard XamiapH

b a0
Iu, i - \ Ba [ = b] CerMeHT/IapHHIT KAMMRA GHTTAcHra Terviu

GVaaq. Suur {X,} KeT™Ma- KET/HKHUHT ueKeH3 k¥m couars Najapd
r a-=b1 . 1 4= & c 5
GyNITaH CerMEHTHH, SIDHH la, —]l €KH l% . b‘ fiH (arap HKKamMA

CHAA NaM KCTMa- KeT/IMKHUNL YEKCH3 Kyf coHmari Xamnapi GyJca, yaap-

Aan uxTiépuit Gupun) [a,, b,) ae6 Genrmnaiivuz. Pasuangs, (@y Ol
b—a - . 5
HIHT Y3YHAUTE — — Gyname. [OKopHaarura yxwaws, [a,, b,] cerMext

_ b, oy ]
HIU TEHT HKKI KHCMTA AwkpaThs, {a., a‘2| b‘J Ba [a,é L by cer

MeHTIAPH NOCHT KINaMis Ba Gy cermMeHtaapian {,\f"}'lcema- KeT.HIKHHIT
YEKCH3 COHIAFH Xafmdpi Oyaraumit {a,, 0, ge6 onamus. Pasandit,

lag, by] cerventHINr YayHaHCK — Gymagn. By kapaciui Jasod

STTHPHI HaTIKACHAA Y6y
la, b)), [ay, byl, ..., (g, by, ...

CErMenT.iap KeTMa- KeTaHri Xoeln 6yaame. Tyawmmmira xfpa “ap GHp

la,, b, k=1,2, 3, .. cermenrsa {x,} Kerwa- geTmKHIHE HEKCH3
KYT CoMiarn Xamaapu Gi.mamt.
Parmari,

la, > las, b)) ... > fa, bl ...

la,, b, cersentunur yayimri b,~—a,= ”;I“ Gy, k= oo 1

. E .
CerMeiTaap MpUHLINITA KYpa
aap ymymit (GutTa) yexait qMMHTRA 3T

lima, = limb, = ¢,

Hoara HuTHaagu. Musa-ny  xofiawrai
{e,} Ba {b,) rersa-kermik

(=) - EP, < b7
Sunn {v,} KerMa- KeTaKHiHr lay, b,] naru GitpopTa XamHuH OJidH-
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MK, ¥ ny-Nag 6yacni: x, Elay, b1. Cyurpa, {x,} mur [a,, b,] naru
fupopra Xaaunn onaitnnk. Y n,-Xag 6yacui: x, € la,, bl). Kapanaérran
RTMENTJAPHHHD Xap GHPHJA KETMA- KeTAUKNMIL YCKCHZ KyN  Napiapu
GPArananry yuyu, PaBIIAHKH, 7, > 7, KHIHG OMHUIIMHZ MYMKHIL.

Xyllfu_u, wynnaraex, {x} muur [a; b,] naru X, X,, Nadnapuian
KefiMil Kesaguran GHpopTa X, Xamimu (n, < n, <) oaawhs. by Ka-
paéinng jaBoM 3TTHPHO, k- Kajampa, la,, b, cerMentzarn {x,} kerMa-
ETHKHHIT X, , X, , - .., %,,_, DapIan KefiMH Kenajuran XajaapHaai
Brtpit %y, W onavu3 Ba X. K. Harmmapa {x} retva-kermik Xajaapi-
2 TAWKNJ TOATaH YIUGY

X oo vey Xy (<p <L <, <)

KicMitli keTMa- keTJmK Xocun 6yaaps. Kucsuit {x,
Xaanapy yyyu

} KeTMa- KeTAHKHHHT

1,

a,< <b, k=12 ...

Xy
THTCH3IMKAAD Vpunai 6Yumi6, yupan k— oo na
lim X, =C

f¥min  kemo yiKkaau. Jlemma uc6or 6yamm.

T-acnarTma. Keatnpuiaran neMmaga xerMa- KETIHKHHAT Yerapajai:

& -
T OYamuwmt MysnM waptaup. Uly apT Gax@apuamMaca, JeMMaHHHT XY
10C3CH Yprnunt GYUIMACAaN KosMun MymKkuH. Macanan, uerapajanMarat
by
1,2 3 ...,n,... _
falypan consiap KeTMa- KeTANTHRHHT Xap Kanjail KHcmHIE KeTMa- KeTa-
T AM |- co ra nnTHAAMN.
i
10- §. Kown reopemacH (SKHHAZIWKI Me30HK)

Kerma- kerokimir kauon wekan aumutra Sra GYUnun  XakHjard
Yacana, 10Kopuja TabKianaranMusnex (7- § ra Kapanlr) JHMHTJIAp Hasd-
PHACHIMIT MYXHM Macasajapuian Gupuaup. By macana 7- § Aa MOHOTOH
$€TNA- RETJIJIAD YUyl Xaa xumuran, TaGuuiky, uxTuépuit KeT™a- ReT-
WMk Kawall WAPTAA sUQINJAuyBuM Gyiagd feran caBog TyEHaami. By
@BoNra xaBo6 GepHUIAAN aBbas (pyHAAMEHTas KeTMa- KeT/K Tyuryhua-
Ui GMaal TamHUIaMU3.

Bupop {x,} rerma- xertsmx Geprarai 6YJci,

2l-taboud. Arap e >0 ommranga XaM mynaaii €N co
By Gycakit, 6apua n > n, ba Gapua m > n, 4ap yuyl

3.11
l—x,)<e @10

sk Gakapiaca, {x.} ¢yndamenman remsa-wemius 1€ ata
.
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Jemax, dyuaMentan KeTMa- KerauK UIyHaail KeTMa- KeTJIMKKH, YIHHP
Gupop Ny = N, (€) Xadupan Gounab xap Kalall MKKH1a XxaaM OpacHjdrd
Macoda aBBanjau Gepuarai MXTuCpHit &> 0 nau kKuuuk Gyaag.

Bus ywby naparpaia KeTMa- KeLIMKUMHT  (yHAaMellTax Gy UL
GMnad YHHHT SKHIVIAUIYBUM GYAdlM SKBHBANEHT 3KaWJMrHHM Kypcara-
Mi3, ABBano (yiamentan 6ynran xamaa 6yaMara Ketma- KeT/MK1apra
MHCO/1/1Ap KeATHpaiinuK.

Mucoanap. L. {xn}=[—”—|}. By kerMa-ketamx yuy (3.11)

n-
WAPTHHHT GamaPHMUIMHN KYpeaTamu3. XAKHKATaEH,

j=—=

‘|:| n__ o m \<n-|-/n:__l__l_ i
m

i1 m+ 1
Arap e >0 codra Kypa Hatypas n, COHHH

e[

7e6 oncak, y Xoana Gapua n > n, Ba Gapua > 11, Jap y4yH
| 1
e —x |<— 4+ —<¢
n m| = =
Gy muwani Tonamus. Jemak, GepHJTal KeTMa- keraHxk (pyHAaMeHTaimip.
0 1 1 1
oG e = g T Ly
(h={l 4t ot )
By xonma (n>m na)
| I
—— x = e— R
v %l (m 4 1) & {rm - 2)*

nm n m

!
I% 4o s
n
OymG, Gy TEHrHKHUHC VHC TOMOMMArM Xap GMp KysayBuHra yLIOY
| 1 1

P p—1 P
TRHICHMKHH KYJIAAHG TONaMHs:
1 1 1 |
a0 L EURS N —
¥ . m om- 1 +
1 I 1
= e e —— -(_ —
m n m
. I
Arap % &> 0 coura kypa n, = ITI + | ne6 omca, yHga #>Mm=
> n, Gynraiga

[Xrl or “‘rrll <&
Oyaanu. By GepHaran kerMa-KeTAUKHKHT dyHzamenTasr sxauurd GuaAHPaTH.

3. DHAM dyHAMeNTAN GY/MATAH KeTMa- KeT/HKKA MHCOA  KeJrHpa:
mu3. Kyitnaari

{x"}=[l+2L+%+...+—]]:
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1 1 )|
H 1, 1-{-?, ]‘}“Q"J‘?:H-

RCTMA- KeTVIKHH  KapaiiJik., By kerma- keramx yuyn Xap kauzail m > 1
OMraHHMB3IA Nam

| | I |

o i ————

I
Xom — Xl = TR mn S
Fam nl m- | +m-[— 2 2m 2m 2

Ofakunt k6 unkan. By Xon Gepiran kerva- keramxumnr  bynaa-
#eHTan SMacsiuruuE kYpeatapy.
13-Teopema (Komu reo pemacu). Kemma- kemaux akuniautye-
@ Ogautan yuyy o Gyrdamenman 6jauu 3apyp ea emapau.
MéBor. 3a Pypauru. {x} xerma- kermik AKHHIALYBYN  63.H0,

“mx,,':a 6yacun. Jlumpr Tabpigura myBoduy, Ye>0 GepH.arasaa

: E . .
W T Ta xypa wyknai n €N con TONHAAHKH, Gapya 7 > 1, COHIap

- 1 i = s
Y4yH IX,, = af<T TeHTCH3MIK  Ypuunn Gyaagy. Jlemak, HXTHE[HI]

">y Ba m > n, COHMAp yyyn

I — X =[x a—x [<lx,—al+x —al<e.

by 3ca {x,) PyHIaMenTas Kerma- KETAHK 3KAHHHH KYpCaTapH.

Erapnuaury. {x,} — dynnpamentan xerma- ket 6yacun. Jle-
Y8, ¥e >0 yuyn myipaii NoEN cou Tonmpamuky, 1> N, mi:}g
1 yuyn lX,,- Xl < & Tenrcuamix ypunmi. Dy TeHrcHamikiaa n
s fan karra) WXTHEPHIT 6Y.mimmuy Koaaupu6, /m narypajs COHHHHF :1‘1)
8 ¥atra Gupop raitny KHIMATHIH  ONHO, IOKOPINATH TEeHICH3MHK
Kyfiparig

Xn—E8<X,<x -leg
Wpamnmaa éan6 Onavus. Jlemak, n > n, na {x,] KeTMa- KETMHKHHHT X,
Rt (v, —e, x4 ) HHTepBanra Tersnmy Gyan6, yHIAH KeTma-
RELIMKHIT werapaganrangury KeIH6 yukan, BonbuaHo——BE‘“elJ””PaC}C
Je¥MacKra kypa {x,} KETMa- KeTVIHKLan ueksH COMra MNTHAYBYH {X,
Wil Kerma- kerau AKPATHII MymguH, By KucMuil KetMa- KETJHK .IIITi-
YTHIN @ 6Bnan Gearunatinug: lin X, = @. Onmi a con {x,} KeTMa-Ke
~*co 2 .

UKHINT  JIAMUTH SKAHHHN Ky pcaTamua. Jlapxakukar, 6up TOMO};ﬂ?:Iﬂ
B *@ OYarann yuyn e =0 1 Kypa myngat kyEN cou Tomiaan
W, k> I’\’O Jap yuyH "x’U.- — ﬂ'lf <. & TEeHTCH3JHK Ga)i(apl{.'laﬂ”. -

Hrxunyy TOMOHA2H, m = p, 6Yaranga P, — X, <& TeHromss
i ﬁﬂ?"*_‘p"ﬂiull. IOkopugaru TEHICH3JHKIapra Kypa

A ol 28
!xu_“al = |~ Yo +xnk_aI<!xn—xn/¢'+"‘"k i

JIHUN Hesn6 unkamr, By sca lim X, =a skauumi Kypcatagn. Teope-
a HeboT Gynp.
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HeGor sruaran 1eopema Kot Teopemacit GKit s ITa WML Me-
30 M (kpurepuiici) fe6 topuTHaamt. By Teopema Myxum nasapuit axa-
MHATrA 3Tra.

11- §. KerMa- KeTARKHHHr IOKOPH Ba KYHH JHMHTIAPH

Busra {x,} ketMa-kermHx Gepuaran GY.uo, {x"”} 3ca  yHyHr 6upop
KHCMHIT KeTva- KeTIurH GYacuH.

MabayMKH, KeTMa- KETIMK AUMHTIA 3ra Gyamarar XoJjga XaMm y KHC-
MU JHMHTAApra sra GyuHmet Mymxut. Dy KucMHH JHMUTIADUKIC SHT
KATTACH XaMJa ST KHYMTHHHHC MaBRYAJHIH MAcanacHHu Kapadmi3.

22-Tabpud. {x,} KeTMa-KeT/MK KMCMHI JMMHTIAPHHHHL 3UC KaT-
TacH (SHC KHYHTH) GEpHJITaH KeTMa- KeTJMKHMIT 0Kopu (Kydu) ausumu
A0 aranagu Ba

lim x, (lim x,)

KaOH Oenrinasamt.

Xap Kaugait keTMa- KeT/HK [OKOpH Ba Kyitu mpmraapra 3ra  GysH-
WHHE HCOOTIANMES.

Assaio IOKOpHJAH uerapajanMaral xamja toopujalt l{erapananrau

KeTMa- KeTIHKJAD Y4YH Xap AOHM [OKODH JUIMHTHHIF Masicys Oy.HuIH-
HH KYPCaTaH/HK.

1. {x,} xeTMa-KeTiHk IOKopujgau vuyerapaqaumarai.
YeyBun xavga + 0o ra MHTHAYBUK

ay, 0y g, ..., Q, ...

KeTMA- KETIMKHH  oNaiiuk (@, <a, < ... <@, < ..., @~ - %).
Monovuk, {v,} foKopuzai verapanaumaran sxat, yluga KeTma- KeTJIHK-
HUHE WIYHAAH X, Naji TOMHJARHKH, X, > Q; TEHICH3IHK YDHILIHK oy.1a-
IH.

Xyaon wyHra YXwaw kerMa- KeTJHKHIHT X, Xaamgai Keiifi Kena-
aurag x, - xani (n, < n,) TONHAAAHKH, X, > a, TEHCCH3IHK Xam Y puiLag
6yamt. By kapaéuun gasom ITTHPHD, ke Kajgampa {x,} KeTMa- KeT/HK-
HEID X, X, .0y X, XAANApUAAH Keilm Kenajurait lyupai x,
XaJMuH TONAMU3KH, 6y Xag yuyu

Ny = M <nm< ... <n,_ <n)
TEUrCH3HK YpHIAH 6Yaami Ra X. K.
Harwxana {¢,} reima- ke rauxnan yuy

X X

Ay L e N

KHCMHI KETMa- KETIHK axpatuuG, Syuga Gapua k€N sap yuyH Koy = G
je

TEHICH3THE ypuiad Oynagy. Ulaprra kypa lim a, = + oo. Byian oKo-

pHAArd TeHrcu3nikka Kypa lim K = -+ o0 ra sra Gjnamus. UlyHpaii
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fTand, xetva- KeT/MK IOKOPHAAH yerapajaHMaratl Gyjca, YiHHHT [OKOPH
AUMHTH MaBxcya Ba -- oo ra TeHr Gymag: mxn= S- o0,

2 {x,} xkeTma-KeTNHK OKOopHgal uerapaaanran. by xo1
14 wynpait yarapmac M con maBwys Gysajukd, Gapya n€ N nap yayH
<M 6ynanu.

{v,} whur Xagnapuw épraMaga KyHHAArH KeTMa- Ke1IHKJAapHH Ty3aMu3:

{xn}l Xy Xy oo, Xy oo -
{’\‘11}2:x3| X o ooy .\‘”, r.

{3 st Yerr - - -
bywma {x},, £ =1, 2, 3, ... nap {x} KeTva- KeTJuKHUII KHCMHH
KetMa- kevnapuanp. Arap {x,), Gearuuuur yau Gunan {x}, Kersa-
KT Xajiapuiall Ty3HJIral TYOuaMHy Geqrunacak, yHaa GHp TOMOH-
a, {x}, {x}s, ... TYIUIAMAAPHHHT IOKOpHAAH YerapanaHrau/nrH,

IKKHRYIL TOMOHAaH 3ca, Oy TVIJamsap opacHga
=22 .. 2} ...
MyHocaGaT.iap Gopamriiit Kypamu3. By TynnavaapHuHr aumg I0KOPH He-
rpanapit MaBKys. Bus yaapuu smoc paemwga Al, My, ..., Mp -
opKamit Genriaivmg;
sup {x,}, = sup {x,} = M,,
sup {x,}, = sup{x,} = M,,
n>2
sup {x,}, = sup {x} =M,
n>
Awitg foKOpH yerapanuur XoccacHra acocas
My sM, k=123 ...
Ojnagn. devax, {M,} — xavaioBun KeTMa- KeTuk. ¥ X0a4d
lim M, = lim sup {x }
n>k
AIMIT MaBIKYA B y 4Yeksau €k — oo Gynand, i
Qapas KHaaiink, limM, = —oo Gyacun. ¥ Xonma Xap ‘ia”ﬂa"
uycbar A con onMMrasga XaM Wyuxai n,€N ronmmanukd, M, <—¢
Ofnapst. AMmo n > n, nap yuyH

x, <M, =sup {x”o+l, X,
6fauG, yuzan sca

x, < —A

THTCH3MAK KeJind unka. By sca limx, = — oo sxammmu Kypearaalt-
{M,} xeT™a- KeTJIMK uyekqM JsHMHTTA Sra 6¢acuu. Bus ymt My Gitaad
Gencuaitnuk: lim M, = M,



|
Hoara numiaysui i[_&li KeTMa- KeTJKINL onaMu3. Mojomiky,

My=supfx}, k=12 3 ...
n=k

3Kal, ynuja aniy IOKOPH YerapaHiuir xoccacura kypa, {x,} KeTma-KeT-
AHKHIAE WyHAal X, . k=1, 2, 3, ... Nagaapi masyaKi,

1
Me— = <X,

. < M,

TeHrCH3MKAAD Ypuuan 6yaaad. Kefuuri 1eHrcnamikaapaa k—- oo Ja
mMHtra YTio,

limx =M,

ko e
6ymwnny Tonamus. [emak, M, Gepuaran {x,} KeTMa- KeTJIHKHUII KHC-
Mill aumiTiL dngn M, i {x,} KeTva- KeTmik el AMITJIAPHHHAT
SHP KaTTacl SKaHMHH Kypcatamu3. XakHkaiaH, JuMHT Tabpispira acocal
e >0 omdranaa Xam wynpail n, €N coH TOMHAZMIKY, Qapqa e > g
(REN) nap yuyn M, —e < M, < M, -+ € Tedrcuaankiap ypisaut 6yaa-
. fna M, =sup{x} mx snTuGopra onmd, Gapua n> 1, nap Y4yl

n>Rr

x, < M, -+ ¢ skamini tonamus. Bynnan sca {x,} kera-KeT/IKHHRE
Xap xahpah iucvuil mvitH Mg + & 1ad Katta GYva oamacaird KypH-
Hapu. Onunran e cowunnur uxTHépiiamriman sca {x,} KeTMa- KETJMK-
HHHT KHCMIE  amvan M, gaH karra 6Ysma oamacairii keand wiKa-
. Oevak, M, coit {x,} KeTMa-keTaHK KuCMMA JHMETAApHHIUIT  SHD
Karraciuaup, sabid
limx, = M,.

Xyann myura yxuwam KyHHgan uerapananmvaran Xauaa Kyiinaad

uerapananrail KeTMa- KeTJHKJAD yuyH Xap AOHM yJaapHuHr Ky JHMHT-

JIapi MaBiyn Ofminn kypeathaami. Kerma- ket Kyilnzan uerapasan-
Tai NOJJA, YHHNT KyHH JHMITH

limx, = limm,
6ym6, Gynga m, = in{ {x.}.
n>,

Ulynnait kuau6 Kyifiars Teopemara kemamus,

l14-Teopema. Xap xandat kemma- kemauknune Kyt yamda 10K0-
pu umumaapi Magxcyo. .

7-NaTHxka. Arap KeiMa- KeTMMK uverapananran Gy.ca, ymur Kyt
AaMAa 10KOPH JMMHTAADH uexau GY.nagu.

Mucon Ywéy

N a4 | |
{x,) —{("‘ 1) =

KeTMa- KeTIHKIIHKT KyHIl A\aM1a I0KOPH JMMHTJAMMHN TOMIHT,
by xetMa- keTaHk yuyu
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3 . 5= i
Ml = ?lLiFl’ {X”} = ';' y My _nlnlf {xn} g 4 ’

5 F 4
My=sup{x} == my=inf{x)}=—=<,
o =spln) =2 my=infir) =
! 2k4-2
Myy=M,, ., = 2—k"ﬁ, Moy ) == My = s

s 2k 4 A YTy

0fnamr. ¥ xoapa
limM, = |, limm, = — I.

Jlemax,

n

T {1y 2t =, i {2 e,

Sun 1oKopH Ba Kyitn JIMMHTVIADHUHT XOCCaJapHEH  KeaTipamu3. Bu-
P {x,} KeTMa- ket yuyH

limx,=a
Ofch. Y Noana V& >0 cod onuuranaa XaM:
I°. Wlynnaii 7o € N coM Tonumamuk, 6apua n >, aap yuyH
X, <a-¢,
2. yn €N cou yuyu e Ba n, sapra Goramk lIyHpai HaTypax COH
N> n, TomiLiamKi,
X >a—e
6vaanu.

iOKkopit i 6y xoccanapu KVHHIArH MabHOHH aH[‘Jla'THI::;-
#e>0 con raitun oauurasixa, Gupunuir xocca {x,} weTMa- KETIHKHH

@KGTFHHH UeK.TH CoHpary .\'_a,rl.napuruﬂa
X, >a+¢e
IEAMCH3THRHIT KAl0ATIAHTHDHIUIMHE, HKKMHUM Xocca 3ca Gy KeTMa- KeT-
AMKHHHD
X, >a8—¢
on 69 It
TEHICH3NMKAN KaloaTNaHTHPaAMral XagJapi COHH YexcH3 Ky GY.IHIHH
Hpopanai s, o
Xaxuratat, arap {x} muur vekcis K¥n coujarn XagmapH @ 4 € 1
. . -4 2
kaTTa 6Y/ica, y X044 @ - & COMjaH KHYHMK 6vamaran b(b =4 1‘ g) (:v
HiTHayBu {x,} KeTva- KeTHKNHHT KHCMHI KeTMa- KeT/IHIH MaBHy1, OF
— . # ‘ YHHHT
a=lintx, ra aug GVaagu, Hevak, a4 e pau yaraa KeT,\[a-l\eTm[MiH
o 3 o b H:
Kjmit Oustas uekad CcoHgaru NajJjapu étagu. By [°- xoccand nc6o’r.1a:!:; 3
Mogomury, limx, = a sxan, yHAA {x_} HHHT KHCMHI JHMHTJIADIL
— : <eTMa-
fipd @ ra Teur: lim ¥, = 4. JlHMHT Tavpudmpan sca 6y {¥,} Ke

-

107



KeTJHKHUKF, JAemak {x } HMIC Xa, YEKCH3 KYI COHZAr Naijapn a-—e
Jan karta Oynami. Jemax, 2°- Xocca Xam ncGor Gymut. Axcniya, Gupop
@ COH 10KOPHAATH HKKH LIAPTHI KanoaTiautupea, y {x,} KeTma- KeTJuK-
HIHE IOKOPH JIMHTIE GY.J1anu.
Pagwanki, 1°- Ba 2°- wapTyiapHi KauoaTauTHPYBUM @ COH yHYH
a = lim sup{x}
ko n=k
6Vm6, Gynpait ndonananrad @ {x,} KeTMa- KeTMHKHHHT OKOPH JIHMHTH
6ymamu. Hdemax, a = limx,.
Dapa3 KuMaiimik, Gupop {x} KeTMa- KETAHK YuyH
b=limx,
Gyacui. Y Xonpa Yel-0 osmuranga xam:
1°. Illynpaii 17, €N con Tonuhanukl, Gapya n > fy Jap yuyu
x,>b—e,

2°. 31, €N con yuyH € Ba 1, mapra GOPHK HaTypaa con 1’ >y
TOMHAANHKIL,

x,<b-+e.

n’
Gynanu.
Kerva- keTaK Ky#Hi aIMuTHHHHT Gy Xoccamapy loxopHiariies e
GoTnananu.
15-Teopema. {x} Kemsa-xemauk ¢ ausmumea sea Oyautill YHyH

limx, = limx, =¢ (3.12)
MEHeAUKAAPHUNHE [punau Gauuy 3apyp ea emapaul.
Mc6or. 3apypaury. limx, = ¢ 6yscud. KerMa-KeTaug JiiMHTTa

ara GyJran Xonja yHMHT Xa]) KaHpall KucMiil KeTMa- KeTJHITI XaM uIy

JuMuTra ara 6vamwinan (3.12) TenrsukaapHuET Ypiim Gy Keaub
YISKaLH. ]

Erapauanru {x} xeTma-kersuri yuyn (3.12) tenryuraap ypui-
JH 6yn§llli. Kyil sumuT Xoccacura kypa, ¥ e >0 con omirauaa Xam
wynzai n,€N coH Tonumanuku, n >Ny Jap yuyn x, >c¢-—¢€ 6ynanm.
LIyHnuraex, I0KOpH JMMHT XoccacHra acocad, yma e > 0 col oauf-

raHga xam mf\‘runai'{ n €N coH Tomumauuke, Gapua 1 >, Jap Y4y
X, <c¢ -+ ¢ Gyaami,

I Ny B& 1y COMNADHHHT KaTTacHuu n je6 oacax, ywaa 7n1>17
Jap yuyn

c—e<x <C-te

TEHICH3MK.IAD YpHHa GVaamt. By aca lim X, = ¢ SKaniuy GHAAHpALH.
Teopema 1cGoT GY.IAH.

108




4506
SYHKUUS BA YHUHT JIAMUATH

1- §. ®ynkuus TywyHuack

Bus |- 6odna uxtuépiit E ea F Tynaavaap Geparan Xoaga £ munr
SMEMEHTAAPHHH 1 TYIJIAMHUHD 3/IeMeHTaapHra YTKa3yBds

f:E—~>F
[ akenantuprwaapur xapa6 yrran sguic.

Xycycan, £ =N, F =R 6jarauga natrypan cousap Tynaas N
HRHP S/IEMEHTJIADHHN NaKMKHHA COHJap TYynjavd R HUHC 3JeMelTJapHra
YTasy ey

F*N—>R (f: n—>x)

AKCIAHTHDHLIAD COHAIAP KeTMa- KET/MIH TyLIyHiacHra oauf Keiid Ba
yaap 3- 6o61a Gataicua Yprandamy.

Ouan E =R, F = R 6yuranga x(x€R) YarapyBun Ginan (Y€ R)
yarapyBull opaciiari OOFJAHHILHH, SbHH

[:R—R (f: x—>y)
AKCIANTHPHIIHG Vpranavis. By Gusui (yHkuust TyyHdYacHra OJHO Ke-
Jap. .
L @ynkunus 1avpudn. X ga ¥ JIAp NaKHKHH COHJIApHHHT OH-
pop tynaavaapy (X < R, Y < R) 6ymi6, ¥ Ba y Yy3rapyBdunap MoC
panwna wy tinnamaapaa Yarapens: x€ X, y€Y.

I-ta®bpud. Arap X Tinuamzarn xap Gap x coHra GHpop f xoir1a-
ra kypa ¥ Tynaaviaan Gurta y cod moc KyHmaras 6ydca, X TVIIaMid
dursyun Gepunzan neG atagamt, X

Bavsau dyurwin X tynnampa Gepiaran gefinur ypuura dyssua 2
T¥naamMaa amikaanran 1e6 Xam IOpHTILIAZIL DyHRUHST

[:x—>y én y=f

Kabi Gesrianamni. ta L
Byiia X dvicunsnanr  anusianun minaasi (co,yacu),. 303
OyHRWISHHIT J32apue mgnaasu (coxacy) ned atanaid. spraw. _1{3_

aapyetu Ex1t QunryuaHune apeymesmu, Yy Sprcus fjaeapyeuil Exi X ¥
TaPYBYMIIT (hymiyuacy meliaam, L o

Micoaaap 1. X =(— o0, + 00), ¥ = (0, -+ oo) 6ycuit, f K

1a cuatiiga

f:x—>y=x2+1 i

2

B 73K, By Xoaga, pasmankm, sap Gup x€ X yuyH GurTa X° -

2 ; 2 S LS
TOmAM Ba x° - | €Y Gyaamr. [levax, X ga y =T 1 ¢QyHEd
aHHKAtiran,

- : . y Oy TVH
2. X=R Y =Z wsa [—xap Gup xaguxpit x coura yHHHT OYTS
KaeMit [x] 1 Moc xViosuy Konza 6yucnH. [lemak,
Frx—[x] & y=I[x]
dysKupara sra G6yaaMus.
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3. Xap Gup paudonan coura | mu, Xap 6up ippaiionasn conra 0
MOC Kl waTikachaa GyHkuns Gepuarai Gyaany. By dymoum Lo
puxae pynxyuscu pefinnand sa D (x) xabir Genruianamn:

D) = (1, arap x paimgioHan con 6yaca,
10, arap x uppausoHas con GVaca.

IOkopnaa KenTHpunrad Tabpuaa x YarapyBUHHMHT Xap OHp KuidMa-
1Hra Y YarapyBUHHHHT GHTTA KMHMATHHM MOC Kysfurai Myaiisn Kouja
&KH KOHYHHMHT Gepuanmm MysuMzup. Kynunua, amammérna (yHxUMs-
HEHT aHMKAAHM coXacd X XaMm 1y Kowjpara Kkypa, sibHH (PyHKLHOHAN
GOFMIAHHILUBHIE XapakTepHra Kypa TOMHJaiH.

Macanan, ywo6y

x4 1
x»2—5x+6
(YHKLRUSHEHT aHHKMAHHIL COXacH, TabuMikH, X = 2, X = 3 HYyKTajJapHu
{'3 MUNra OJMACIHTH Kepak.

Tabpubpa GyHKUHAHHAT Y3rapull coxacH Y Gepuarail 6yJauiwm  Ta-
K030 3THJIAmH, amMMo LIy Y TYIIIAMHHHT Xap Gup 3s1eMeHTH GHPOP x€X
ra, (yHKUHOHAN GOFNAHHIIHE aHMKJOBYM KOMAara kypa, Moc Kiiuaran
Gyamiuni wapr sMac, Yoy

y:

{f): xeX}
TynaaM QYRKUMAHUET Kugmamaapu mgniamy pednjagy Ba YJ. rabn
Genrunanaiu:

Y, ={f(x): x€X]}.

Y, cY.

Kentupunran I- muconpa Y;=|[l, + oo], 2-miconza Y,:Z, 3- MU-
conpa 3ca Y, = {0, 1} 6ynam.

Bupop X Tynaampa y = f(x) byuxuus anuianran Gyaci. xp € X
T MOC KeJyBYH Yo MHKAOP 4 = f(x) GyHRUMAHHHP X = X, HyKTajard
xycyeul Kudmamu 1e6 atanapd Ba y f(x,) =y, kabu GeJriaanann.

Texucankna Jlerapr KOOpAMHATANAP CUCTEMACHIH OJaMH3. TeKnCaIk:
HUHT (X, f(x)) myKTanapunas u6opat ywoy

{Ce, FEM = {0x, )2 x€X, [(DEY}

Tynnam Y =f(x) Qysxuusnunr  epapuel

Ie6 atanagy. Paewankn, {(x, f(9))}=XXY
Oynann.  Macanan, y=x° Qynxmy

¥ X=I=1, 1] Tynsampa xapatismk. By
pyHKUMSHUAT rpadure 19-unsMaga udoga-
Jairan. Bysna X X Y Tymnam urpuxuaap
OuNaH KYpcaTHAraH KsampaTRH GHJIAMPAH.

2. QyHKUHAHMHT GepHAHLI yC Y-

napn. Oynkupa Tavpumpars Xap GHp X,

e ra OHTTA Y HH MOC KYsiuraH KOMEA €KH

PasuanKy,
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KOHYH Typau ycyJsima Gepuauunt MyMmgdt. Bus yniapuu guckaua xapad
{Tamn3,

K¥nuuua x sa y Vyaranypunnap opacupard Goraausii opmy.sanap
epraMiia mbopanavani. Bysaa apryment x nunr Xap 6up guivartdra
MOC KeJafurai y (YHKUMSHHHC KHAMATHHY X YCTHIA aHANHTHK avad-
7ap —Kyiunw, afupHwW, Ky nafiTapuny, GYHi, 1apakard KyTapHul, HIin3
SHKapHL, JiorapubmJaall Ba X. K. aMajaapiH 0aapHil HaTiKacHia To-
minagd. Onatna Gynpail yeyn OYHKUHAHHHT anaaumuk ycyada Gepu-
A JeRnaan.

Muconaap: 1. x Ba y yarapysunaap yuwoly

y=J1—a
hopMysia éppavuga GorsiaHrad GysackH. Dy (QyHKLMSHHHT  dHHRJIAHHUI
oxacw X = {x: x€R, —Il<x<|}=[—1, 1] tynramzan HGOpaT.

bynga xap Oup x ra Moc KejajuraH 4 HHHC KiHMATH aBBAjo X HH
KBARpATra K{Tapuil, cVHrpa yMH | nad alimpui Ba Oy aiupmanat Kpa-
1paT MALH3 YHKADHIL KaGH aMasinapH GakapHil HaTHKacHia TOMHIAAH.

2. x Ba y VsrapyBuwiap opacuaars Gornaunw Kyfugarn Qopmy.aa-
nap €paamuaa GepujraH GyaCHH:

; 1, arap x>0,
1= flx)= t
Y= [—I,arapxcu.
by dyHkupsteunr anukaandm coxach X = Y
= R\ {0} 6y.1u6, yHuinr KuiMaTiapH coxac A=

Y={—1, 1} r¥naavpay ubopar. Onataa
0y dyHKLHS

Yy = signx L

KafH Genrnnavagy. Bymaa sign — mothHya
signum  c¥autan  oauHraH Gyamd, «Ben-
THy, HUIOpa» Jeral MabHOHH AHTJIATA]H. —rl

by 4 = signx dyukuugaunr x =0
HYKTafari KIrHMaTh Hoara TeHr Aed Kaby.l
Kiacak, v R Tvngavaa aumkaawran Gyaa- 90- uK3Ma.
i (20- unama).

Bapait Xoagapaa v(x€X) Ba y(y€Y) y3rapypd
JaHHLI (opMYyanap Gpamuaa Gepuavachan Kaub
6YaMmH MymKmi. Macamad, KyH JaBoMHia Xao Napopat: .
WH3ja, ¢, BaxKTia XaBo Xapopatit T,, {, Bagria NaBo Xapop -
X. K. 6yacuH. Harmkana KyHHIarn xansanra KenaMH3:

BAKT, { ‘ 1y \ {y ‘I t3 l iR | ’k
: k

ysiap opacHiarH GoF-
an OpKajM OepHirar

paTHRH Ky3aTrati-
Ba

= (i
|

:HKILHOHAT
. - e . . opacuzark QyHRI
By mazean { pakT Giunan Xaso NapopaTd T op IR Oy

Gornarvuiny Hboranatiny, Gynna { — apryMenT, T acaa s ycyﬂuaa Se-
BOFAAHIIHEHT GYHIAN Gepuauw, (yHKLUHAHKHT JHa06d
puautiy ned arajani.

| xapopar, T I Ty I Ts ‘ Ts ‘
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XOY Tekmcamruna wynpali L unsug
Gepuaran 6yacHiky, OX ykupa xoiljai-
rap HyKTajapaas ury YKkka o YTKasumaran
neprienankyasp 6y L unsngmn paxat OuT-
Ta HYKTajJa KecHO YTCH.

OX yxuparu 6yHpall Hyxranapaan 1#6o-
pat tVnnamun X opkaan OGearmaaiiny. X
TynJaMaan MXTHEPHH X Hu oaMG, 6y HyK-
tagas OX YVkura TepneHuuKyJsl) YTKasa-
mn3. By nepredaukyasipiunr L unsuy 6u-
JIaH KeCHUIraH HyKTACHHHHT OpAHHATACHHH

21- unama, y 6unan GeqruiafiMus Ba osHraH x rda 6y

: Y HA Moc Kyamu3s. Hatwkapa X Tynuam-
Ial OMMHTaH xap GHp X ra I0KOpHAA KypcaTHirad Konjara kypa OnrTa
y Moc KyHHmb, GyHrkuua Xocun G6Yymaau. Dynpa x Ba y  YsrapyBuniap
opachnarnt Gornamiu L unsux 8paamuna Gepuaran 6yaapmu (21- wisma).
Oparia f suHC OyHpail GepuaHuM YHHHT epadur ycyada Oeprauuu
Ae0 aranaj.

Ilyspait kG, 613 GYHKUMSHHHT aHANHTHK, KalBaJ, FpapuK ycyu-
napaa GepuaHILHHE KYPHO YTAMK. X Ba y Y3rapysuunap opaciiaru (pyix-
LHOHA GOFNAHHLI JOKODHAArM yuTa yeya GuiaaHruHa GepuJnb xosmMac-
naH, Gowxaya, dakaTruHa uGopamap GuuaaH Xam  GepHaniln  MYMKIH,
Macanan, Xap 6Hp HaTypaj n COHra YHHHI GyAyBuHJapH CcoOHHi MOC
kysaiink. By Mocamkrn ¢ opkaan Genrmaaivnz. Xycyean,

(P(l)=]7 (P(Q) =Qv (9(3)=2v (p(4)=3' (P(‘S) :2, o 0© P ‘P(lg) ‘61 i -

Oparaa 6y dyeRuMs Jdaep ynkyuscu nedniaan.

Siiep QyHKUMACH yUyH aHAIHTHK (OpMysa MaBxy SMac, yBH Haj-
Ba1 yCyamua Xam, rpaduk ycyaga xam 6GepuG Gyamaimu. Marnymis,
HXTHEpUIL TY6 p con yuyH @ (p) =2 6ysamu. Etapmi katta TyG col-
J1ap M2BMYLMHTHAAH Oy OyHKIMAHHHT TaGHaTi NypakkaOmrl 5 ypiuna-
bili

Matematik aHanu3 Kypeuia acocad abaqnTHK yoyuda  Oepiarad
byHRUNATAD Yprauuaam.

X T;y'n.naxxga y = [(x) dysrwis anugnanran gyacus. Arap Gy pynx-
u¥s KuiiMatiapuian TysH/rad

Y= 09: x€X)

TYTIAM  KKOPHAAH (KyHugan) uerapanadran 6yaca, f(x) ¢y X
TynaaM1a ioKopudan (rkytudan) uceaparanean jeS atasajd, 4Kc NOJIA
3ca PyuKUHs foKopudan (Kydudan) weeaparansacan peitnaagd. Arap
f(x) dynsums X tynaavia xam ioopuzai, A\aM Kyitngan yerapajairad

Gyvica, OYNKUAS 1y TYNIaMAa “eeaparanean pefinaami.
Macanan, ywoy

!
U
x
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ik X = (0,1) Tynsampa ylupan verapanauran, aviMo HOKOPHAAH
rapananMaran.

X 1ynnamna  andkaanran  ukke  f(x) Xamaa fx) (yHRUHSIADHH
aaiinnk. Arap ¥ x€ X na f(x) = @(x) 6yaca, 6y dyskunanap X tin-
Aa bup-bupuéa mene hyrkyussap feHuAALH.

X tynnampa anukmanran  Fx) = f(x) - ¢(x) dyukuna f(x) Ba rp(é')
JHKUHAJIBDHUHT HHFHHAMCHZAH uGopat. Ukku dyHKims adnpmacH, Ky-
diTvacH Ba HHCGaTH XaM lyHra Yxuai TabpH(IaHaiH.

3 Xydr Ba Tok dyHkuusanap. Kypr xamga TOK GyHKUHS-
ip 6M1aH TAaHKHIAAH aBBan, O HYKTara HHCOaTaH CUMMETPHK 6Y.1-
il COnIap TynmaMHHM TabpUdIaiiMH3.

Arapy x€ X yuyn —x€ X 6Yaca, X Tynaam O HykTara huc6aran
WHEmMpUK myniam pednnany.

Supi O HyKTara HucGaTaH cHMMeTpHK Gyaran X rynaamza y = [(x)
AR auuKJaHrad 6yscud. Arap x€X yuyH

(=0 =i
fia, f(x) — oy pynryus ne6 aranagm. Arap ¥x€X yuyH
(=)=~

iaca, f(x) — mox pynryus ne6 aranagn. Macanan,
y=cosx, y=]x|
AHRIHSITAD yyyh
cos{ — x) = cosx, | —x]=]|x]
iara ca6aGay y.iap KyDT dynruMAnapIHp.
Yuigy
y=sinx, y=x°
SHKUMAIAD yuy
sin(—x) = —sinx, (—x)P® = —x°
sraH caGabor vaiap tox Gynkuusaapudp. Miku xydr (TOK) ¢>yHI;:
IR MEBIANCH, aitupyacH, sina AKydT (ToK) yxuusgap 6yt pa
aHnp. . B
Wyan Tavknaans a03mMKy, (QyHRIS Xap  1OHM )_f\'y(bT K ;61\
Skt GVaiasepyvaiian, Bynpa#t dynkmussapra f(x) = x° —%, (P(",a;
SINY—Cosx aap wkcon 6Yia osagd. DBy (ymxumsaap Aydr Xa,
% Nam smac. Bupox kyitvparn TeopeMa YPHHJUAHD. ; X min-
l-Teopema. O #yxmaea Hucbaman cumamempur. byaeat ‘ mn me_
Wla aHuKAGHeaR xap xandail f(x) (yuryus okydm 6@ MoK Py
1810p duruHducu Kgpunuwiuda ugodaianadu.
Hc6ot. Bepuaran f(x) dynxus épmamuja Kyiugari

@ () = f(x) -ré(;x)’
Jle)—f{—x)
2

HEWHAZADIH 1y3amMu3. By dysxunsaap yayn

lx) =

13
-2631 :



g(—x)= f{—-\']o i (x) _—y

(=x—IW_ W ={—¥_

e L

6ymeG, yuzanm @(x) xydr, §(x) 3ca TOK (DYHKIIA SKANTHTH KYPHHAMM.
Wy Guaan Gipra ywsy
o(¥) + $x) = f(x)

TeHFIHK XaM YpHimL skauu paBwan, By sca teopemanu ucGoTMaiml.

AKydr yHRUHAHIHT rpaditri opauAaTa yKHIA HH0aTaH  CHMMETPHK
Joitnaranaup. NakiKkarau, oyugail QyHkudamap ydyH (¥, f(x)) nygra
dyHxua rpadiriia érran 6ysca, (—x, f(x)) nykra xav wy rpagHx-
a2 oitawran 6yaan (22- unsva).

Cr n‘}

|
|
|
!
X

=1 EI
22- umama. 23- yuama

Tox Qyskwsmsr rpaduci Koopminata Gownira wiedaTalt CHMMETPHE
Aoftnaan. NaxHkaran, 6y GyHgwa rpaduritga (v; f(v) nyira Gian
Gipra xap oMy (—x, — f{x)) nyxta &ragn (23-un3va).

4. laBpuii Ba naspuiimac DYHKILHATAD.

2-tanpud. f(x) dyukws X Tinaavpa (X = R) Gepuarau GYaCHH.
Arap wynpait yarapvac T(T = 0) conn MaBkys Gy.acaki, .y €X Yuvi

) x—T pa x4 T cotzap pynsustsmumr  Gopuasn coxacit X ra
TerHuran 6yaca pa ¥

2) (- T) = (x) @0
G¥aca, [(x) dynxuus dasputi dhynkyus 1e6 aranagu.

Arap [(x) naspuit dyuiuin 6§amaca, y Oaspuiisnac ynryua aefi
Ja.

” E_\' 1avpidari T cont (T - 0) f(¥) dyakmysmnr  daspu el

L.

_ Airaits, X 1{nvampa Gepiiran f(x) dynkums pagpuit  dydsund
G¥acui. Tavpudra kiypa, wynzait T(T +#0) con Tomumamiry, FyEX
yuytt ¥ =T€X, x--T€X 6yaan sa (4.1) tenrang Gancapuiaii. By
N013a, paBwanktl, R7(k =41, =2, . ) x{pumuunar CcoNIapHiic
Xap ouplr yuyu sa ¥¥€X yuyn x4+ kTEX ma f(v - kT) = j(x) 6§-
aapi.

Lyugait simd, arap Bpop T+ 0 Ba yx€X yuyr (4.1) mymuoca-
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i ypuuan Gysica, 6y ‘MyHocabat mxtuépuin kT(k= 1, +2, ...)
WH Xam Ypunsy Gyaap skai. :

Jlevax, + 7, =+ 27, ... nap xam f(x) (yHKunsnsur aaspiapy 6y-
. f(x) gynkimsanunr Myc6at aaspaapn tynnamuus M ge6 Gearuaai-
ik, Arap

Ty=infM

 f(x) dynxumsiaar paspu 6yuca, avim T,€M 6yaca, y oHe Kuduk
wbam dagp (acocuit naBp) meiMaany. DHT KHYHK MycGaT japp Mas-
33 6YaMIE XaM MYMKHH, MaBXKyH 6Y.aMacjurd XaM MyMKHH.
Miuconmap. 1. f(x) =sinx ¢yHxuus naspuit  (yURIHA. YHHHT
dpnapH tynnamy {2km: k= + 1, +£'2, ...} Gyau6, 3HT KHYHK MyC-
i gaspy Ty = 2n 6yaann.

2 f(x) ={x} dynkuuaun xapaitymk, 6ynga {x} — X COHHHHHT Kacp
i, By naBpuii byuxunagup. YuHr naspaapy Tymaamn {m: m=
2], 22, ...} 6yau6, sHr KHuMk MycGar gaspn o= 1 GYmam.
3. j(x) = C 6Yacun, 6ynpa C = const. By paepuii (pyHKUMAHD.
fmépait 7(T == 0) con Gepuarad (QyHKUMSAHHEr AdBPH, SIBHM yHHHT
spnapu Tymuamn RN{ 0} nan n6opar. By Xonjga 3HP KHUYHK Myc6aT
18D MaBIKYJl 3MAC.

4. lnpnxze ynrumuscn

{1, arap x — pauuoHax COH 6')'/.1193.
10, arap x — nppaunosaa con Gyaca

i Kapaitmi. Airraiimak, T — Gupop pausonan con (7T # 0) OYicHH.
spana

L. | pausonan cow, arap x — paumoHan con 6yca,
' = | wppawonaa cou, arap x —mppaupoHan coH  Gysnca

gy, Hemar,

. -~ |1, arap x —paunonan con 6yica,
R )= 10, arap x — nppatuonas coH 6yJca.

D(x) =

lyunait kG, v x yuyn T — pauuonan coH 6yaranjia

D(x +T) =D iy ()
. Hemar, Tuprxae qyHKUHACH [aBpHii (QyHKIHS, HXTHEPHH T+0
aoHan coH Oy (PYHKIMSHHHD AABPH 3Kau. 49)
Suan Gupop 7 Hppalonan cowHn onaiumi., YHAA V¥ yuys (4
WocabaT YpHHaH Gy.aMaiinm, uyHKN X paloHas coH Gyarania x 7‘}‘_‘_
fumosan cod 6yan6, D(x) =1, D(x+ T) =0, savHit D{x+ )"‘_
D) 6ynann. Lilywait kuau6, uppawionan cosnap Jlipuxse GyHK
1 yIyH JABp 3Mac. g {0}
Bunobaput, [uprxae (YuKUHSCHHUHR RaBpaapy 1ynjami Q e
HWG0paT. DNr KHUMK MycGaT faBp aca mamxya awac — 0apud \“36,
T JAMORAN CONAD TYTLIAMMHHHT HpHMymn oMb 6yamiG, ¥ @ {0y
| TerHULT 3MAC.
5. Y6y

f(x) = Insinx i
mkuwdAEd  Kapakiuk. By dyuxuma {x: x €(2nk, 2k + Dn), k=Y
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24- gn3ma.
=1, =2, ...} t¥nnavpa Gepuaraw. 1Y pappuit  pynxunst, AaBpaapi
Tynaami sca {2km: k=1, £2 ...} 6ysamt Our muauk MycGar

naspit 2x ra Tedr (24- uiava)

6. f(x) = x* nuur gampuiivac QynKuus sxaHAHTH paBIualip. Hyn-
ki v Ba 6upop T(T = 0) comnr yuayn (4.1) myrocadar YPHHIH OY1-
saitme, Yynit ¥ x yuyn (v +T)2 = x® Tenrmik ¢axar 7 =0 Gyasrau-
naruna TyFpu 6yaage, sbuk Gapop T(T == 0) yuyH Xav '~ IOKOpHIArd
TEHIVIHK “yFX Yuylr GaKapi/ivaiiai.

7. Kyitugaru

()= ]/m_ falx) = e,
folx).= 26 —cosx,  [y(x) = 2x cos(?)

dyHKUNATAp faBpHitMac dyHKuMaAap Gysian. Yaapumsr paspriiivac
dyakuusEap OV IHIIIHT  KeliHPOK KypcaTamus. i

Haepuit yaxnusaapuunr xoccagapu. Janpid  (yurung
TabpH(HmaH GeociTa KYHHAAr XOccajap Keaqud YHKami.

1°. Arap X tymaampa Gepuaran f(x) pa g(x) QyuKIIAIAPIIHT Xap
Gipit paspuii ynkwisaap 6Vaus, T 5= 0 yaapHunr gaspi 6yaca, y Xoa-
ma f()+g(x), f(x)-g(x) pa g%)(g (v) # 0) dysxupsIap Xav AaBpiit
(yHKUMATAD Gysanst Ba T yJapuuur xam faspi 6Y.aad.

2. X timnavga Gepitiran f(x) byHKuus naspiit  dyusiue, T ;—‘,0
YHUHT JaBpi 6Yaciut. g sca f(v) muar xuitvaraapu Tymaamu {f (x): v€X}
Za Oepwirau nxtulpiit dyukuws  6fqci, Y xomma g(f(x)) Mypakkad
dyaxivm xam narpuit Gyrkuna 69aanm sa T ymiur Xav AaBpi 03731,

: IOxopiaa xemupuaran Xoccaxapaan  Qoifigaaaund, OH3rd  MabIyM
Oy.IreH copaa AampHit (QYHKUMAMAD BOCHTACHIA Hciadranya  Mypakkad-

THKKA 3ra 6yaral AarpHil dyHKUMATAPH TY3HII MyMKIH.
Mucoa. Yu6y

@ () = sin®2x, ©,(x) = arcsin(cosx),

@ () =In ]//m

3 i
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Ribinap naBpuit GyHKWASAAD GVaaM. YaapuHHr appuianri sinx,
Y AZx byHKuHANapHMIT  AaBpHiAMTIan Xamaa 1°-Ba 2°-xoccadap-
KEJNO YHKamH.
Kyiinaru xoccanap aaspuii (bynxuusnap  cHnQmOM  XapakTepioBUK
@mnap 66, OHPOP (DYHKUMAUMHE JABMIATMIAIM Da, aiiMKca,
PHMACSTHP AN TeKILIMpHINAA KYJINaHHAAH.
i) bynknms X TYIUIaMAA GepuJIran Gy.IcHil,
¥. [(x) naspuit pynkums, T == 0 comu YHUHT JAEPH OVJICHHL. Arae
1yKTa 6y (PYHKUMSHIHT GeDUJIMI COXACHTA TerulliH, SIbHH Xy € X
Id, y Xonna 6apua X, + &7 xypusumigars (=0, =1, %2, ...)
Jap XaM Iy coNara TerHinan Gyaajnd:

| Xo+RTEX(R=0, =1, =2 ...).
Arap x, ByKTa f(x) dpyuKUMSTHHHT GepHaMLI cOXacira 1erHILIH GVJ-
@ (% €X), v xoana ocapua x, + KT Kypunnwpary (R =0, =1,
L ...) HyKTanap Nam wy coxara Termwan Gyavaign (x,~kT €X).
lilynpait xuauc, Oy Xocca AaBpuii (DYHKUHSIHMHT GepHJMII CONACH
BIYM CTPYKTYPara 3ra GY.MIIM KepaKJIMCHHH KYPCATALH.
By xOccanan Kyfizars navimia kelu6 unKamd.
I-navioxa. Haspuii QyHKumsmmer Gepusu —coxackua _a6coToT
ivaTit Gyitnua jctadrawya karta Gyuram Myc6ar Ra  MaHQuil comJap
1.
Miecos. Yuwdy

1+

f(x) = Insinx
RIS Kapaiimik. By (ynkuus
A={x: x€Qkn, k4 V)n), k=0, =1, 2, ...}

1aMpa Gepuiran. Kapanadrran (QYHKLMSHUHT 1aBpHIJIMTH JOKOPHIE~
F-x0ccafian Xay Keaut yMKagd. 5

X€A nyiann onaiiank. A TynaaMuuer Tysuamwdra kypa 6apua
2%n(k=0, =1, =2 .. ) kypunuuzaru HyKtanap uy A 1¥n-
Wra TErVILNK GY. I naiikant i svac. Arap x, €4 6yaca, ¥
i Gapua x, - 2k (ke==0, =1, =2, .. ) xypunuwzarn HYKTa
pxay A TYRaavra ternwan Gy maitay,

Kyitnnaru

f) = V1 —2 ,

KIS RaBpUiiMac iYHKUMSAND, YyHKH yHHHr Gepuinil cONACH X=
[0,)] cermenTnanruna nGopar, r xap
4. Arap f(x) naspuit pynkuus  6Y.1ca, Gy ynkimst  yIHBHAT e
) KHAMATHIN X ADTYMEHTHMHT YeKcH3 KYM KHAMAT1ApHAA. (Gy "-; .
17ap OpacHja abCoMOT KitiiMaTi 6yinya Xap Kanua karTa GyJrail |
W 6op) KaGyn  Kinamu.
by xoccanan xyfinnarn naTinka et UHKAAH. coxa-
Zuatika. Arap f(x) naspuii ymapst 6yaca, y Gepuaiil cOX
13 MOHOTOH (DYHKUMA G{nMakzy. - o)
Mucoan: f(x) = sinx naspuit odysrunsg. Yuunr X = (— 00, T F
| MOHOTON  SMAcJIMFIi PABLLAH,
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Ky#iparu
fo(¥) =2x—cosx, fy()=¢"

Gyuxuusaap Aaspiitvac Gyskuuanap 6ynaag, uyHku f,(x) = 2x —c0sX
dyuxumt (—oo, oo} ma  yeysuu, (f(x) =2 + sinx>0), f3(x)=

=" dyuxuns 5ca | KHAMATHR x aDryMeHTHHHr daxar ourra X =0
KuAMaTHIarHHa Kabyn KUAaIH.

10opuaa KenTHpHaraH 4°- XoccaH Kyfuiardya aiitca Xam Gysajd.

3-natHxa. Arap f(x) naspuit Qyukuua 6yaca, y xonsa Va€R
vuyH f(x) =a Tenrnama Gxil eudvra sra Oysvalau, Exs deKcu3 KN
eyrMra sra Oy.agy.

Mucoa. f(x) =x*—5x - 6 naspuitvac Qynsuua 6yaagu. UyHka
Ya€R yuyn kymnaagaH a =0 ga f(x) =x*—5x 2- 6 =0 renrnama
HKKHTATHHA eunMra sra.

5°. f(x) mampuit Qymxuust Gyacud. Arapaa

fe+T)=f® (.1)
T ra micGatan TeHrsama cH()THAA Kapanca (v Hu 3ca napamerp AefiHi-
ca), y xonga (4.1) TenrnamMa x mapameTpHHHr 6apua KHiMaTsiapd YHyH
yMmymuit 6yaran Hongan dapkad kamuta Gurta T = T, ewumra 5ra Oy-
nagu.

By xoccara xypa f(x) d(yHxuusiugur paspuilvacaurimd K ypcaTil
Y4YH X HHIT HKKHTA X =X, X =X, Kuilvatnapuaa 7 ra uncGatan
yuwby

[Ceo +T) = [ (o [(x, +T) = f(x;)
TEHrIaMaNTaDHHIE HOJAAH  (hApKAH yMyMuil eyuMmra sra  SMac/IHCHHH
KYpCaTHW eTapiuaup.
Mucous. Yuey (— oo, + oo) na éepuarau

fx) = {x} +sinx
QyHEWHHN Kapaiauk, Gyuga {x} — % COMMBHHT Kacp KHCMiIf.
®Papas gunaitani, 6y gaspuit Gynkiust Gyacuu, T == 0 coit yHHHD
AaBpr GfacuH, Y Xoana Y£x€R yuyu

{x+ T} +sin(x 4+ T) = {x} -+ sinx

6ynagi. Xycycan,

{x =0 6ysaranpa {T} +sinT =0, (4.3)

x=—T oyarauga { — T} +sin(—T) =0 e/
Gyraiu. By Tenramknapnan

Ty +{-T)=0
6y 11K Ke.'m(’)" UHKA. Arap xap Kaupait X (x €ER) connyuir Kacp KHC-
Mit {x} Mauduil 6yamacaursan SBTHOOPra osicak, yuja KefduHri TeHr-
Ank axar {7} ={—T} =0 6yarauga, suu T GyTyn OGyaraijariia
YPHUHAH OY/IHUIMHA TONAMHS3.
Hkkunun Tomonpan, arap {F} =0 6y ca, (4.3) venraukgan sin 7=

=0, avhin T=lkn(k=0, =1, £2 .)) Gy/miun  Kemud  UIKAIH.
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“kn wypunmugaru consap opaciaa (akar 0 comirura 6yTyH 6Y.ra-
[lema,

{T)+sinT =0, {—T}—sinT =0

tavanap srona 7 = O ymymnil eusmra sra. DBynaan sca, 10KODH-
i 5°- Xoccara kypa GepuJarad (YHKIMsHWNT  JaBDHAMAC —3KaIIHTH
M6 uMKanH.

§. J(x) naspuit ynkmwn 63un5, T = 0 ysur jappn Gyacu. Arap
wmrn T ra teur 6Varad Gupop [, o+ T] opaiHkaa

| fx)| <M (x€la, @ +TI)
4, apryMeHT X HHHMT HXTHEpMH KufiMathia Nav Wy TeHTCH3IHK

B G6ymann.
Mucon. Yiuby

4 (%) = 2x cos (x%)

Kuanl Kapaiiank. dapa3 Kusaitauk, 6y 1aBpHA  (YHKLHSA 6v.mib,
0 con ynuur naspu G6V.scud. Paswanku, yx€[0, T] yuyH

foxcos(x?) | < 2|x| < 2T

. 6%-xoccara kVpa 6y TenrcHamMK Fx€R yuyH Xau Y pHH.IH
s 7

- xepak. Bupox, x = Van 6y.rasja ( k> n——] Oy TEHICH3THK
&1 F

dpuaMain. Sevak, f,(x) = 2xcos(x?) naBpiivac QyHKUHS.
Okopupars xoccamap, aa6atTa, QyHKUMSHHHT  1aBpH cnpariia
Br 3HF KHYHK MycGaT JaBpH (arap y MaBxkya Gy.aca) osnnrafid
fpmisp. Kearvenza 613 ywGy KeTo6a 3HF KHYHK MYcGaT
Pt MaBKYA (v HEHSLIAPUHIHEA Kapaiivua Pa (yskuust 1appH jerai-
Uy 3HF KHYHK Mycbat JABPHH TYLIYHAMH3.

i Monoton Gpvurxnug Teckapn GyHKUHS. Mypakka6
HRUnA. MaTematiik anaau3 Kypeuia YpraHuaapyran  QyHKUMAIAD
18 MonoTon by HKuMATAp THKKATra ca3oBopaup. Bus Gynzail ¢yHK-
1p Guman TauMiaMH3.,

1Y) pynkuna X Tvnaavaa Gepsaras 6yacn.

Frabpuc. Arap apryment x muar X TVngamaan oJuHran MXTHE
K Ba X, KiiiMataaps  yayn  x, << X, OVauumgan f(x;) <Jx)
J<f(x)) Tenrcnamixk kenm6 unKca, f(x) dyuxupa X Tynaamid
it (g,amould ycyciu) 1eb aranaiy. iy
fravpud. Arap apryment x munr X Tynnamgard HUXTHEPHI Xy
) KHiMATRADH YuyH X, << x, OYaHmHIAn f(x,) > f(x) (for) > ()
UBAMK Keand unkea, f(x) gynxuma X 1VnaaMaa xasmogyy (Kamoll
wo8tu) 1e6 ataaain.

feysun Xamaa kaMalOBUH (DYHKIWSIAD MOHOMOW (DYHKLUAAAP ae0
R,

ficon. f(v) = x® dyukima X =R pa xarruit joypun. J[aphaki
¥4 ER, ¥x, € R nykranap onub, x, < x, Gyacun je6 xapaimik.
0afa
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) = ) = 22 — 5t = (v, — ) (5 + 2%, 4 ) =

= (x-z‘—xl)[ (-\'2+ -T;— X )- +- —;— x'f ] > 0.

Temax, X < X, TeHrcHauk Gaxapuarauga f(¢,) < j(x,) TenrcHanux Xam
GaapHIaH.

1- 60612 aKCJIAHTHDHWI BA yirad Teckapx GV./irad akcCJaHTHPHIL OHIAH
TaHHIrAH UK. PYHKUMA XaM  aKCJAHTHPHIL SKAHJIHTHHM GUICAK-]a,
Kype JaBoMHaa YKysuit GeBocura QyHKUMANAp OuaaH LIyFyJJAHHIIHAR
apTHGOpra oarail Noana, Gu3 Oy epaa Teckapu QyHKMuS TylyHHaCHHH
KEeJTHPHIIHE J03HM TOMIHK.

X t¥naampa y=[(x) dbyHKuua aunkmanras 6Yaub, Y, sca dyuxusa
Kuiivatiapiiai noopat tymnam Gfacus, stiu ¥y = {f (v): x€X}. SHan
Y, t¥naavgan oaumran Xap 6up y ra X Tyniamga  aar GuTTa
(f(v) = y Gynran) x HE MOC KYAMWI MyMKuH GYJICHH,

By Xonga Y Tynaavgan onuuran xap 6up y ra X tymsamaa OuT-
Ta ¥ Moc KYinanumun udomanaiiuran (yHkumara xesnavus. Ogaraa, oy
dysruns y = [(x) ra uncdaran meckapu gynryus fefunagn Ba y X =
=["1(y) xabu Gearunanagu. Hemak, x = [ 1(y) wyHgait QyuKUHAKI,
1) = 1 (f(x)) = x GYuamm.

Arap x = [ 1(y) dyukupsn y = f(x) ra mucoaran 1eckapi (PyHKII
oyaca, y = f(x) byHkuust x = [~(y) ra uucGaran tecxapu Gyaaau. Uly-
HIHE yUYH XaM Y = f(x), x = [~ (y) dyurumanap jaapo meckapu QYHK-
yquAasap nednaan.

Papanky, Kyingari

Xoccanap YpHHIIH.

Mucos. y=Ff(x) =2x+ 1 dymawsan [0, 1] opamgna Kapait-
auk. By dyuxkumssumnr uitvataapu {1, 3] opanmkHi Tawkisn 3TaNH.
[1,3] opanuxaa aunksanran = {71 (y) = 'j—__;-—] dyukwist Gepaarall =
=2x + | dynxunara nucGatan Teckapk dynKups Gyaame.

Supn Mypakkab QyHKuus TyLIyHYacH OHJIAH TaHHIIAMI3.

Y = (x) dynxuuss X coxaga asmkaadran Gymi6, Y; 3ca (yHKuusi
KufiMaTiapagan uGopar tynaam 6yacuu, aean Y, = {f (x): x€ X}. Cyur-
pa Y, Tymaavia Y3 wasatvma Gupop z = @ly) (ylKigs Geprarag
gyncm{. Hatuswana X 1ynaavaai oNMHraH Xap Oup x ra Y TyniaMmia
ourtay (f: x—y) cod Ba Y Tynsavgau onuuras GyHpait y coira GHT-
Ta Z(P: Y —2) COH Moc Kyitmam:

xh y 2z

Hewak, X 1ynnavman onmuran Xap OHp x ra Gurra 2z con Moc Kl
BERVE

Oua’ma, 6yn;1aﬁ” Xonja f Ba @ OyUKUMAIADHHHT Mypaxkab QURK-
{uacu oepureak ReHMaail Ba y z = @ (f(x)) kadbu GesnrumaHagu. L
Macanan, z= V' x + 1 (yuxuusum Kapaitink. By dyukuus 2=V
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1=x+1 Qynknuanap épamuga xocna Gyaran. y =x -+ | dyskuus
{=(—o00, + 00) na aunxnaurau 6yam6, z =)y pyukuwn sca y=0,
mi £+ 1 >0 ga Mamkyn 6ynanu. Hemax, 2=V x +- 1 Mypakkab
Hikuust yuby (X ={x:x€R, x > —1}) Tynnavga anukanras.

2- §. dnementap dyHKuHMANap

Mavaymxu, ypra maxtaG maremaruxa Kypcua 3jeMeHTap (yHkitss-
ip BA yJapHHHT Gab3H OMp XOCCANapu ypraHuAaf.

DysHicius — MaTemMaTHK aHasaM3 KypeHia ypraunaagurad acocuit 0Gb-
it Gyarampr yuynm 6u3 ywSy naparpabpa anementap (yHKuMAiapra
jXranamus.

dneMentap (yHKUMANAD CHHDH acocaH SPKJIH  Y3rapyBUH x('xE R)
@13 yarapMac COMJiap YCTHAR KYWIHW, aiupHw, KynaiTdpu, Gy,
Upakara kyrapsii xamja JoraprbmJall aMannapHHH  Gayapuill HatH-
fla Xocun Gyaand. By Nocwsm GYuiran umdopanapHHHT MaBKYMUHTH
“Go0pa Gatadicus Kapab YTHATAH XaKUKHI COMMAPHHAT MHFHHICH,
iipMaCH, KYnaifTMacH, HHCOATH, LIYHHHIEK, NAKHKHIT COHHMHT XarH-
¥l Japakacy, XaKuiHii COH JIOrapHMHHHHT MABKYA/IHTHIAH Keaud
HKAZIL.

. Bytyn Ba xacp paunuonan Gyurunanap. Ymby

y=a, " o + .+ a, x+a,

Jpewnary gy ukums (6yupa n€N ga a,, aq,, ..., a, a, — yarap-
it COHNAD) GYmyn payuoHal Gynkyus Leb atanajd. ByryH pauyoHan
WHKUHS Kgnxad jeb XaM 1opuTHaagd. ByTyH pauuonan QyHKUHA R=
=(—00, -} o) ga anuxgauran. Xycyca, § = ax - b — um3aKH q)yﬂ'f‘
iR B Y = @ax® - by - c— KBagpar yuxagmap GyTyH paLHOHAM pyHK-
Wnapaup.  MabiyMky, YHSHKAH dyHRuMaHMHT  rpaduri  TeKHCAHKIA
JEPI YMBHKHY, Kpaapar yuNajHHHT rpacdura sca napabosiaHH Hpoaanad-
4. Ksagpar yuxaz rpadgmuruuuer sonate a Ko3tbduuHeRT Xampa JBHC-
DMHHAHT 4 = b* — dac WHHT HWOPANAPHra GoF/MK OYJamH. 25- UH3MaIa
HAGOMAHHHT TEKIICAMKAA TYD/HYA JKOIIAHHIL X0AaT/AapH KypeaTaiarat.

¥ ang ‘_‘———‘{: 7 .X f a=f
<] / /d)ﬂ'
= 00 / o<l 7 \.,I X
g X d<{ :
i it
/N> . \/M 7 \ x
Al T, . ]
L” / \ X gy
d=0

25- au3ma,



WMot GyTyn panyonan (pynkuusnigr nucéamipai Tysirail

" n—1 o
y= apx” tayx 4. a, gy,

box* -+ byx" =t - .. -6, _xtb,

dyHKUNA Kacp payuonar ysryus 1e6 atanagn. Kacp pauponan yHK-
A

X =R\{x: XER, byxm +bxm™ 5 . +4b, ,x+b,= 0}

TYIAaMaa, ABHH MAXDAKHI HOAra alIaHTUPYBYH HyKTajapiai (apiimi
Gy.aran Gapua Nakukmil conjapnau u@opar TymaaMua aHHKIAHTAL.

XycycaH, y= Lga Y=
X (25 e
Kacp pauuoHan QyHKLHAIap GYaam.

I
MabayMky, y = —  dynkuust  rpadura
X

TeHr éuat rimepGonajas nGopar (26- unama).

ax -
By rpapukni Gwiran  Xospa y = el
x4

(byukuHa rpadurimn fcan MyMKHH.
o
2°. Napaxagan ¢bynkuwns. Ywmby
i
y=ux
1(')'v;numm£,_uaru ynkuus dapaxcary pynkyus 1e6 atanamd, Oyia W HX-
THEpHH y3rapMac Aakukhii con. Japarkani Qynxupsimpir auikaati co-
NacH |1 ra Gorank. W 6yTyn con Gyaranja paunoHaa (pyHKIEra 3ra 6y-
JamMu3. Arap [L pamionas, Macazan p = — >0 6¥aca, m xydr Garanza
mn
1

26- unama,

x" =" hynKupsmnr aHuKIaHIIL coXach x = [0, + o0), m ToiK Oynarai-
Ja 3ca (YHKUMAHINT AHHKJAHIUL coNacH R = (—oo, - o0) Opaiuiaad
ndopat G6ynaau. p uppausonan Gyaraupa x>0 ge6 oaunami. Jlapa-
Aani QyRKUMHBHT rpadur p >0 Glaranza Xap 10MM TeKHCAHKHHNT
(0,0) xamna (1,1) uyxranapizan yragm (27- ynsna)

27- unama, 28- unama,
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Japasams dynkups y = x * yuiSy (0, oo) opamuxpaa p > 0 6§aran-
3 jeysu, w < 0 Oynranga sca Kamaiosuu Gynand.
3 Kypcarkudaun pyHkuHa Ywby

y=a
{prENIURarE OYHKUMA Kfpcamkuiiu gynxyus 1ed atanagd, 6yiga a
aiKHi coH, a>0 Ba g+ 1. KypcaTkuuin QyHKUMSHHUT aHHKJIAHHLL
oxacd R TynuiamaaH ubopaT GYaHG, GYHKLMS KHAMATAapH 3c4 Xap AOHM
yebar Gynagu. By dynkuuasuar rpadurn OX JuaadH  ioKopuia
oiiawrad Ba oMM TekucaukHUET (0,1) HykTackgad yTanw (28- uuava).

4. Jlorapupmux byHKIHA. YIUdy
y=log,x

fpuRMnary GyHKIUS roeapudsuk diyrryun ne6 aranagy, Oyuia a>0
1a# . Jlorapnpmux dynkuug X = (0, + oo) uaTepBasAa aHHKIAHTAH.
y GynxkuusiHiie rpadurd OY YKHHHT YHC 1OMOHHAA »KOHmawrad Ba
ot Tekucaukiur (1,0) HykTacumad Vramn (29- unaMa).

) 3 /"_‘\ﬁ P E‘
”lT\_/ — 0/(! Tt

29- ynama, 30- yu3ma.

8. TpurowomeTpuk pyuxuugnap. (0y TexucaHeia, mapra-
4 koopauHarasiap 6Goiumpa, pajgHycH | ra Teur 6yraH t2+y~=1
inatann onaitnik (30- uuama). By aitnananuar C(1,0) HYKTacHAaH YH-
1CP ypinma yTxasamma. Kooppuuarta Gowpan udkkad Ba Of yK G-
a1 £ Oypuax Tawkun sTran Of wyp aiinanaun A nykraga, CP yput:
anit B HykTana xecams. By A Ba’ B HykTanapsHHr KoopjuHaTanapi
e pasrna (¢, y1), (1, y,) 6yacun. Pasmanku, A pa B syKranapHutr
it X Gypyakka GoraMK. [lemak, Xap Oup XER cos yuyr Of ye ol
# X Oypuak Taluuna staguran O/ nyp yTkasuica, Gy HypHHHT aHid:
182 YPHHMANIAD GM/IAll KeCHIUTaH HyKTajapuHiur KOOpAWHATasapi L
iy o Ap X ra Gornmy Gyaub, Xap Gup x ra mry KoopHHATAAPHIT
¢ KYSHIHK

fix—t,
QrX—ly,
Yix— 1.
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OpaTaa §:X—>y, Ta Sinx, f1a—>l ra cosx, P:x—y, ra tgx Qynk-
yus 1eb aranani:

y,=sinx, y,=1gx, { =cosx.
Byina 4, = sinx, {==cosx Qynxusiap R pa anmkjanran 2m AaBpIH
ynximaIap 6yam6, yaap yuyn ¥ x€R ga
—I<sinyk <1, —l<cosx<!
Telll‘CllBJ;HKJ'lap {punmt 6ynapn.
o =1g x dynxia X = R\{x: x€R; x = (Qk—i—l)%; k=0, +1,...}
Tynaamaa anuKaaHrai.

” | ”i | i
|\ [ |\ I
[ |
I |

X Er ; | e U]
2 iz /7 FF ] iz I} |

| | |

| | I |

31- unama,
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clgx, secx, cosecx QynkiAMp sinx, cosy ea tgx dynxunsnap
MPKATIL KYHRMAATHYA AHHKAAHALH:

ctgx = —L, Sec x= l—, cosec x = —I
tgx CoS X sinx
suby sinx, cosx, tgx pa ctgx  dynxunsaapimir rpaduicnapi 31- a,
3, 6, & un3Majapaa TacBUPJAHTaH. .
0. TunepGonnk hbyHuxuiana p. Ywby y=e" kypcatkuu.m
WHKWHA €pRaMuaa TySHATaH KyHHgard
—-x eF L & —x o —x

& ¢ L

5 Cr
2 2 & b= & —e*

pym(hrmnap eunepboauk (MOc PaBHUIAA 2uNepBOAUR CURYC, 2unehGoAux
SWCURYE, - eunepboaur  maneenc, zunepGoAur KOMANZEHCE) (PYHKGUAAGD
166 atananu Ba yaap shx, chyx, thx, cthy ka6 Gearwianamy:

X —x

o O =
, chx= , thiv= '

o 4 b
ethax = — ;
£t —gTE

hx, chy, thy (ynuxwimaap R na, clhx dyncms sca x = R\{0} T¥n-

WMIa iR A A .
TimnepGoms dyuciusaap OpacHga NaM TPUTOHOMETPHK (YHKUHSIap

memmar Goraliura Yxmaur myHocaGataap Mascys. Macanad,

thx A , ogr= i 2 , sh2x-=2shx-chx
chx - st x
7. Teckapn 1 PHTOUOMeTPUK (PYyHKUHATAD. Ma'bn;{/?agg,.
=8I0y dynkuwig R na anusaanran GyouiG, yuuir KHAMATIZDH {J i
“l=y< 1) rémaavanr ramun stagy. Arap Gu3 apryMment X Hil
5

- r T - k L e
X = === —o-|\ CerMedTiari KuitMarsapHil  Kapacag, 4 = s
DYHRUHA D Kiiivataapn xam ¥ = f—{, -- |] cermeHtaa y3rapio,
; 2 i T T - ] . g |
ga X = | .2 Tynaavumir  saesentaapy ¥ = [—1 1]

SIIAMHIIT SaevenTaank Gian Ysapo Gup guitvatn MOCIHICAA 1(6;1)7.:?11
1. By Xon ¢ - sinx Qynxwmra micaran Teckapi (QyURHMAHA 1 Il’;”
MROHHHII GepaiH. i = sin x Gbyuxausra teckapi (hyHKIMA 4 z‘aliCST"'n'-
@0 Gesrrunanant, ﬂ(-‘-?ﬂa!\', Y =arcsinx dyHrma A ;3_1 =1, + s

bt | v
N, I} e VILIAM-
HMAA anicnanran 6y.mg, yarapuu coxacn Y = L_— o9 ] i

it TAWKHT 3Tanu.

. & ] sLIapra
Xvanu nynra YXmam, Y =cosx, y= tg X, y= ctg v ‘]’y"'(g',i,pm,i;;
icbatan Teckapu GyIram yHxuusinap xam  meckapu  MPUEOH /arc tox
. > T =5, i
byaryusrap neitnmis, Yaap Moc papmmifia Y = arccosy, ¥ °
[=arcetgx kaon Genrnmanamu Gy.110
. . DY,

Y=arccosx ymsuus X =[—}, --1] ga anugmaurat 0y
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I (A

! | Y |
LA

| |

| |

32- wiama.
yBUHT Kuivataapu ¥ = [0, o] Tynaampan wGopar. y=arcigx, ¥ =
=arcctgx QyHkuusanap R 1a anuknanran. By ¢ysusaaphusr Ysra-
PHW COXAJapH MOC paBHluja (-_ —05, %) Ba (0, ) TYnamMnapaan H6o-
par

32- yn3Manapna Teckapn TPHIOHOMETPHK (hyRKUMsIapHMHT rpadmKia-
PH TacBHpPJIAHraH.
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3-§. Dynkumns sumura

Biz 3- GoGna HaTypan  aprymentay dyHKUHA — commap KETMa-KeT-
=WH BA YHUHT AMMHTHHY Yprawmuk., Suiu aPTYMENTH XaKHKHA coH
&faran  Gyuxuus JUMUTHHH  Karaiivus. Agsano CONAIAP TYMJIAMHHIHT
-MMHT HYKTacH TyiiyHyacH Gumay TaHHLIAMH3,

L Tyanamuunr JHMHT HyKTach Mabayskn,

U, (@) = {x: XER, a—e<x<a+e}

TEM @ HyKTangur atpadu (e- atpocu) 1e6 aranap sau. Ulyxra yx-
A, yigy

U:'(a)={x: YER, a<x<ate} 4.4)

MM @ myxranuur YHT aTpogu,
U;:(a) ={x xR, a—e<x< a} (4.5)

&M @ HyxTauusr yan aTpocy,
Ug(oo) = {x: x€R, |x| > e}, (4.6
U+ o0)={x: xCR, x> ), 4.7)
Ue(— o) ={x: x€R, x<—c} (“48)

: . am-
Whaamaap sca soc papmnnga 00, + 00 pa —oo “HY*\.Ta”_,”"‘f,;m;rcéaT
] ) 5
gy ned aragapm. (4 4) —(4.8) napaa € sa ¢ Jap HXTHEDH y
AKHRHIL conap, P
) . % . CHII.
X—6npop NAKHKIH connap Tynaavn, @ — Gupop H."'\;(a Té};l J;HNH“HF
"TALpird. Arap a wygramipr xap 6Hp élTPOCP”ﬂaX ‘)'ln.na;vIHHHF
013 dapmr kawviiga OnTTa HyKTaCcH Oyiica, a HyKTa TY
Wlum nyxmack 16 aranamy,
YK atdia) - g > 0 coH
Henak, o VKT8 X TYmaaMuunr guvir HyKTacH Oyuaca, ¥
YayH

W@\ n X2
dyHocabaT {puumi Oyaanu. "
fhas - 2 AMHHHT
Mitconna p- 1. Yuey [0, 1] = {x: xER, 0<-‘_< 1} Tyna
8 OMp HvKTacu v TYIIaMBHAT TiMHT HYKTacH 6.‘"13_'“”' 3ra sMac,
2. Yoy N = 1] 2, 3, ...} t¥maam  amvim H}”\Tam6 e —
3. Y6y (0,1) = {y: YER, 0<x< 1} TynravuuAr Xap _“l(’) 3‘=
Wy T§nnaMumnr apsm HyKTacH Gymagn Ba spa x =0,
iyhTanap xam (0, 1) YUYH JHMHT HyKTanapaup. 5 GVcHy
4. F— [0, 1] cermerr Xaviga 2 coHmzan uGopar T§ "ﬁmr y”ym‘;
M F =10, 1] U{2}. By TYnaaM yuyH x= 2 HyKTa Jii :
yac.
- I HATHNAE
10xopHaa wesrrupiray Tabpud Ba MucostapaaH Kyiinar
ap yuKam: o
R 1 I OVJIHILH
I X tynaavmmmr HyKTacH wy tynaamra Terdwvi G
M. TErHULTH GYIMacsury XM MyMEHH,
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9°. Arap a HykTa X TYNJamuuir JuMHMT nykracu 6ysaca, a MyKTa-
wanr Xap 6up arpodina X TYNJAMHBHT ueKCH3 KYN HyKTajapy Oy.1a-
. Bynn neGornahank. Teckapucunn (apas kunamps. @ HyKTaHMHD ou-
pop Ugf@) arpodura X TYNJaMHEHr YeKaH COHAATH Oy, Ga, -« -+ g
MyKTanapH TerHULTH 6yachn. Y Yoama [a—ay |, |a—ogl, - - -, la—u
Ba O COMJIAPHHHT 3HI KHYMTHHE O €6 O/HMHCA, @ HYKTAHHHT U (a) at-
podupa X TynaaMuunr @ pan Gapkad GuTTa XaMm HyKTacH Gy aMakiiL.
By sca a nyxTa X TYNIaMHUUC JUMHT HYKTACH 3KaHWra 3.

3° Arap a Hykta X TYNJaMHHND JHMHT HykTacH O6yuca, X Tyi-
nam MyKTamapujan a ra ueteaysun {x )}, (x €X, x, Fa, n= o2
3, ... ) KeTMa-KeTaHK Tysum mymkud. Ulynn xypcatadaux.

Hoara HETHAYBUIl Myc6aT connap Ketva-kelmirn {8} min onmb, @
HYKTaHHHD

Uo,,f‘”={’“ X€R, a—8 <x<a+6) n=12,...)
aTpoapuHil Kapailiuk. @ Bykta X TYNJAMHMHT JHMHT HYKTAcH 9Kd-
mipan xap 6up Us, (@)(n =1, 2, ... ) atpodra X Tynaavnuur e AaH
paprm ¥, WyKTacu tommmams: x, €U, (a)(n=1, 2,3, ... ).

n
1Oxopipark 2°- Xoccara Guuoan, Oy x, HyKTAHH X, N, - -+ s Xu—t
JapaaH Qapran Kuaub oamnuMius Mymkun. Ilyupafl xuanG, Xap Gup
n=1,2 3, ... yuyn jx, —al <6, G6¥aami. n— co a §,~— 0 3uak

anrnpan &> 0 col yuyH wyngait n,€ N Tonmaanmki, Syt > Ad
8, <e 6Ymam. Hdemax, e >0 onunranna xaM wyHiail ny€ N Tonu-
JAmuKH, V1 >, yuyn |x, —al<e Tenrcnzamk Vpnuman 6yaaib. by
3ca limx, = a pemakamp.

By xentnpuaran MysoxasajapiaH KypHHauuky, Oyijla KeTMa-KeT-
JHKRABPHN KYNnat TY3RUI MyMKHH. .

6-Tabpud. Arap a HyKTaHHHT Nap 6up Yyur (uanm) aipogniid X
TYNAAMHRIT @ 3au $apkan kamia Gntra Hysracn Gyaca, @ IysTa
HHHT GHe (an) aumum wmysmacu ne6 atamani.

7-tanpud. Arap xap 6up U, (co) atpopma N Tymaammiir KaMi-
;m"mea HYKTacH Guica, oo «uygra» X TYmaaMumir usunt HYKmack
aelinaan.

- 00, —00 HYKTA» JapHIfllr JUMHT HykTa OV XaM 10KOpiAd-
TH CHHTAPI TabpHbaanamy. ,

Macanan, - oo wiyktay N ={1, 2, 3, ... } t¥naavmmr JuMiT
HykTacH 6ysnani.

2. (D"yx-l KUHA TUMUTHUHHT Tabpudaapn X = {x} xaKKnit
coriap 1ynaaMi Gepiaral 6yais, a HyKTa YHIUID JUMHT UYKTAcH GYJCHH.
By tynaavpa [ (x) byHkiss anmaanrad geitank. MogoMuky, @ HyKTa X
HHHL JHMIT HYKTACH 3kaH, X TYWIAMHMHT HyKTajapuaH a ra MHTH:
AyBun Typak {x} (v, #a, n=1, 2, 3, .. . ) KerMa-Ker.uksap Ty3HUW
mysigni:  limx, == a. Paswankuy, x,€X (n=1, 2, 3...). Dlymwr
yuyd Gy HyKTazapia XaMm f(x) Gyukuns anmnkaanrain. Hariaga {%s)
KeTMa-KeTaAK Gunan Gupra {f (x,)}:
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e £, oy 8D

JHNap KeTMa-KeTJurara XaM 3ra 6ysavus.

8-Tabpud. Arap X TYnJaMHHHT HyKTaJapuzaH Ty3HaraH, a ra
WiayBun Xap Kaupait {x}, (x, % a, n =12, ... ) KETMA-KETIHK Of-
amu3fa xaM moc {f(x,)} xeTMa-KeTHK ¥amMma BakT AroHa b (uexnu
K YeKCH3) JIMMMTra HHTHJACA, 1Y b ra f(x) QyHKUMAHHHT @ HYyKma-
G Aumumy 1e6 arajagu.; Pynkuus guveth limf(x)=b Xaou Gea-

X—a

iakafy.

DyHKUHST JUMATHTA GepHaran Gy Tabpud leiide 7abpui: Ae6 aTa-
.

babaah b mu [ (x) HHHT x—-a JarH JUMATH JeRunaid Ba
x—a ja f(x)->b

ay GenrunaHany. e

Kentupunran TaspidHHAT ymiby MyXuM TOMOHETA YKYBMHHUHT SBTH-
OPiHH 2Ka6 KHJIaWJHK: g Ta HHTHIYRYH Xap KaHAad {x,}, (x, 70, n=
=, 2, .. . ) KeTva-KkeTaHK yuyH X, —a Aa {f(x,)} KeTva-KeTJIHKHHHT
IDTH osunran {x,} KeTMa-KeTJuKkka GOFMMK GYJMacaurH, Kepax.

Muconmap. 1. Ywby

[ e arap x = 0 6yuca,
f(x) = b x?

0, arap x =0 6yuca
WHRUHAHUAT ¥ —> () 1ar JMMATH | ra TeHr SKaHMHH KypcaTHHT. HXTH-
~ Xap Gup xamyi Homaan Gapkam Gysras Ba HOaTA HHTHJinQqHB )
il {x,} KerMa-xeTamx omaitmk: lim x, = 0 (x, # 0, n=12423.-
¥ xonma yw6y
dLi
{f )} = 2
n 1+ |
®TMA-KETIMKHI NOCHJ KHagai3. Papuiankm, x,—»0 1a
1

limf(e)=lim —F =1
1—|—.V,_t
Jevak, Tabpudra xypa
lim | (x) = lim—]- = 1.
x=0 x40 1+ a2

2. Ky#uznaru
f(x) = sin % (x == 0)

Jra 1H-
SHKUBARMAT x—- O ZaTk JTHMUTH Magkyja swac. Xaxukara, HO

a2
, 1 e Sk B KeTMa-
saypud  MKkuTa Typau {x’} = o aBS ()} = ‘
¥ o {2, l@n— Nl Y e+ D=
=mxkHn omaitiuk. Bynpa

9
—2651 1z



f(x7) =sin n=1

4"'2_1n=-1, f(x) =sin

dn4-1
2

6y.aud,
limf)=—1, limf(x}) = L.

ol B
By 3ca sin — ¢yHRuMAHEHr x— 0 43 JHMHTH MaBXyJ 3MacjH-
X

THHH KYpcaTaiH.

DHny QyHKUMA suMuTH TARpHOHAAarH X TYNJIAMEHHT HyKTajgaphaad
TYSWITaH, @ Ta MHTHAYBYH {X,} KeTMa-KeT/IHKJApHHHF Xap OHp XaaH
x,(n=1,2, ... ) Hu a ra Tenr OyuMacHH, He6 aiTHiran waprra
n3oy GepaMu3. Arap Tabpuduard Oy wapt oMl TawgaHca, y XonAa
JHMHTFA 3Ta 6yaraH dyskuMsiap cuidu GupMmyHya «ropasau». Xycy-
cad, GH3 IOKODHIA KeATHPraH |- Mucosnard @YHKUMA XaM JHMHTTA 3rd
65/Malt Kosanu, XagHUKaTaH, HOJTA HHTHAYBUM KeTMa-KeTVIHK cHpaTHAd

fahe @ 0 s oo Ohin o

KEeTMa-KeTIHK OJHCa, f(Y) HHHr KuAMaT/apuiaH TALKHI TOATaH MOC
{f (x,)} KeTMa-KeTJHKHMHT JHMHTH HOJra TeHr GY.IHO, HaTHXaja

% =0 (x,#0,n=1,2, ...) ma f(x)~>1,

=0, (=0, n=1,2 ... ) 1a f(x)—>0

MyHocaBatniapra sra Gymamus. By 3ca x —0 na [(x) QyHkuHs JHMHTIA
3ra SMACHHCHHH GHJIHPAIH.
DYHKUMST JHMUTHHY GOLKAYA XaM TabPH(pJIAW MyMKEH.

[ S-taspud. Arap e >0 coH yuys wyHzait & >0 cou [Tonuca-
KH, apryMenT x HHHr 0 < |x —a| < § 1eHrcH3muKHH KaHoa (IaHTHPYBYH
Gapya Kuiimaraapuaa |f(x) —b| << e Tewrcuaauk Gamapmica, b coH f(%)
QYHRUMAHUEL @ nyxmadoeu AuMumy 1e6 atanagd. |

10-tabpuc. Arap e >0 coH yuyH uyHmaik 8> 0 coH TOMHI
CaKH, apryMeHT X HUHT 0 <|x—a| <0 TeHrCH3/MMKHM KaHOAT/IaHTH-
pyBud Gapua guitmaraapuza [ f(x)| =e (f(x) >, f(x)<—e) 6Yaca,
[ (x) bysRUMAHUHT @ Hyxmadaeu Aumumy oo (- oo; — oo0) AeHHIAAH.
OyurUEA yuMaTara Gepuarad 6y Taspud Kowu Tabpudu Aed
aTaJajH.
g

Muconmap. 1. Ymby f(x) = ;1— (GyHKUMAHHHT x—- 5 JarH
RS Y

AUMHTH GYMMUIHHE MCOOT STHHT,

¥ € >0 con onaitnux. Bye ra kypa 6 ux 6 = I ne6 OoJnicaK, |
y xomma 0 <|x—5|<: 6 6yaranga
A‘—S__lh!___llx—S[< |x— 51 PO Ny I
225" 10| 10( 2161 0(0—jx—s) ~To—s °

TEHTCHSIHK Caxapuzagu. Bynpan Tawpupra xfpa
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o SR, 1
: el T
Kemib unKany.
2, Ywby [(x) = \—I—l dynkuEs yuys x— 1 ga f(x)— oo Gyam-
WHKK KYPCATHHT. -
¥e> 0 con yuyn 8= :— 1e6 ommca, y Yonma 0<[x—1j<?

TEHrCH3THKHHUHT éan(apuﬂuumllaﬂ
1
Feal =[] >
x—1

. 1
TeHrCH3NHK Kesn6 uuKagy. Jemak, lim — 0o.
x—] X— <
o — 8
OyakuHs yuvuTH Taspudmaars 0 < x—al < 6 Tng'CPlaJ'lHK auuﬂ Ga 3
<x<a-+ 0, x5 a TeHIcU3NMKNAPra SKBUBAJIEHT 6y.au0, ¢>Yﬂlr< . }WE'
TYMEHTHHHHT 6y TEHTCH3JIHKJIAPDHH KaHOATJaHTHPHIIH yJrapHiH b

Tagnur U, (a) atpodura Terniiy GYMHWHHA HQoXAnAHIH. Bynna
Us@) ={x: x€R a—8<x<a+8 x#a}

1 /5 (@) 12
Wynra yxwam | (x) — b| < & TeHrcH3AUKHAHT GAXKAPHIHIIH x€ Ié&( n)mu
" o ful =
{3 dynkussrpur Kudivatnapa b Hysasaar U, () arpopHaa 0y
i 6nagHpagn 5 :
o A 'l xamzaa
Wlysnaii K16, Qysxuss mamasesr axke xw1— T e;:euaaném'
Kowns Tanpucnapu Kemmpuapn. Supu Gy TabpubaapHHAT d
WIHHE KypcaTamila. g
JIHMHTTA
a) f(x) dyuruua x =a nygraga Koumm T“a'bPHq’”ra Kyggnmanmm,
na 6ysIcHH, ALHH e >0 coH yuyH IyHiaH 5>0bC°<HE TeHFCHAIHK
J<[t—a| < & venrcusank Gawapuiranga |f(x)— |
@M ypuaas Gynaan. .
; aH (apK
X Tymaaviinur HyKTajapuiau Tyswirad, Xap Oup xa—fﬂni gnaﬁi’uﬁ:
I Gyaran Ba a ra nETAayBYM uxTaépmit {x,} KeTMa-KETI
limx,=a (x,#a, n=1, 2, 3 ) e
3 e pnarg 0 >
DH7ap KETMa- KeTAHTH JUMETHHUHD Tabprhura Kypd, '?J;Dp {?q}rn . —
fyn wynaait n, €N con Tonmnanukw, Gapua 1>y JP ) i
et ~ Sl v - a_,:j,-a_—a'n=1,2:-~-
aj << b Tenrcusauk Ypuusm G¥nans. Hambkaza X, e e
lyHocaGatra kypa 0 < |x, —a| < 8 TeHrcusHKIAP KeqH KaZH.
BUTCH3MKHIHT YPHHIM G IHIHAAH
—bl<e
If (x,) — 2l am )b
SHFCHAMHKHUHT G2/KADHIMIIE Keaus uukagy. JleMak, X,
VagH. . a
§ J a SHMHTE
6) f(x) dyHKUMA X=a HykTapa efine TawpHOHTa ﬂllfg's 4 ra M-
- v V|
ra 6yscui, sbEM X TYIMJaMHMET HyKTamaphiad Ty 3H) KeTMA- KETIHK
mysun Xap Kammait {x) (x,%a, n=1,2 3 -
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onrammMizga Xav moc {f(x,)} KeTMa- KeTJHMK XamMa BakT sAroHa b Jmu-
MUTTa HHTH/CHH.

Bus & con f(x) dyHkuHARKET ¥ = @ HyKTaga Koww Tabpudura Kypa
Xam JHMATH GYJMIIMHH KYPCATHIIMMH3 Kepaxk.

Teckapucuuy $apas KuMAMMIK, SbHH f(X) QyHKUHA X =a HyKTaja
Tefine Tabpudura kypa b Jumirrra sra 6yaca Xam QyHKUMSA my HyKTa-
na Koum TabpidHra acocal b Jmvurra sra GysmacHH. YHga 6upop
g, >0 coti yuyH MXTHEDMH KMUMK MycGar & cOM OJMHraHHAa XaM apry-
MeuT x Huur O < |v—a} < 8 TeHrcu3nMkmapHu KaHOATJAHTHDYBYH OH-
pop ¥’ KHiMaTHAA

|f(x")—0bl =&,
GynamH.

Honra ueTH/IYBYM MycGaT coHmap KeTma- KeTJurd {6} HH onaiiuk.
Y Xonna toKopHEarhra kypa xap 6up 86,>0 (n=1, 2, 3, ...) yuyH
apryMent x HuHr 0 < |x—a| < 8 TeHrcmsnMKnApHH KaHOATIAHTHDPYBYH
wyunait x=x, (=1, 2, 3, ...) xuitmaty Tonunagukyu, 0 < he =
—al <8 Ba lf(x)—bl>e, 6yaamu. Ammo 6,—0 gan x,—-a. By
xonna Teiine Tappudura acocan f(x,)—b 6ynumwy nosum. KOxopupard
MyHocaGar sca Oydra 3uggup. Hemak, f(x) dyHKuHA x=a HYyKTagd
Tefie Tabpudura xypa b numurra 3ra GYJAHUIMAAH YHHHT Wy HYKTaja
Koww TabprdHura Kypa XaMm b auMHTra 3ra GYJIHIIK Kenub YHMKajTH.

3. DYHKUUSHUHT GUD TOMOHJH JAHMHTaapu. X OHPOP
XarUKiH coHnap THmjaMu 6YauG, @ yHUHr YHr (4am) JHMHT HYKTacH
6yacun. By Tynmampa y = f(x) dyHKUMA aHHKIAHTAH REHAHK.

ll-Taspud. (Fefine). Arap X TynnaMuyHr HyKTajapupau Ty3HJI-
rai Ba Xap GMP Xaad @ JaH KaTTa (KHYuK) GY/HG, @ ra HHTHIYBYH Xap
Kaupait {x,} KeTMa-Ke1JHK oAraHMMHM3fa xaMm Mmoc {f (x,)} Kerma- KETJIHK
XaMMa BaKT sroHa b ra umtwica, wy b uu f(x) OQynkuMAHHHT a AYK
madazu gre (4an) aumumu pe6 atanamd.

12-taspud (Komu). Arap e >0 cod yuyH urysgaé 8> 0 coH
TONHJICAKH, apIYMEHT ¥ HMHT a<x<a+ 6(a — 6 < x < g) TeHrcus-
JIMKJI3DHH KAHOAT/IAHTHpPYBYH Gapua Kuimarmapuaa |f(x) —b] <& TeHrI-
CH3NHK Gaxapuica, b coH f(x) GYHKUMAHHHT @ HyKmadaeu gne (4an)
ausmumu feb atanagy.

DYHRUMAHMHT YHC (Yam) JHMUTH KyfHZar#ya GeJrHnaHai:
hl'l'l0 f(x)=0b €kn f(a-0) =b(limo f(x)=0b éxu f(@a—0)="0).

x-a+ X->a—|
Arap a =0 6yaca, x~>0-+0 (x—0—0) yprura ¥ — +0 (x—> —0)
1e6 &3maany.

DYHKUHRHAHT YHE BA Yall JIMMWTIADH, YHUHT 6 HD TOMOHJIH JH-
MHTAapH AeHHiajy.

Mucoa. Yuby
fw=-=L (x=0
I«
OYHKUHAHH Kapai/uK.
Xap GHpH HOMra MHTHAYBYH HKKHTA
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{x}ixl—0 (>0, n=1, 9 8 )}
{x}:ix—0 (x;<0,n=1,23,.. )

HETM3- KETVIHKHY osaiiink, By xerma- KeTJHKIap yYyH

n - Xn
f)=—==1-1, @) =—"r=—1—]
.t-’j —
8namu. Nemax,
i =lim £ — 71 i =lim £ =_1.
li‘n‘;l'll f(X) 11—{10 [x] 1’ xinlo f(X) xlTD |x|

OyHKOHAHMET GHPOp HyKTaga Gup ToMoraH JHMHTJAPH  MaBxKyR
Sjanumnan yuynr Wy HYKTana JimMHTTa 3ra GYuHuM Xap JIOHM Kenb
YiKaBepMaki iy,

POK Kyfinnarn conna Teopema YPHHIMAHD. @ HyKTa 64p BaKTHHHT
jma X 1ynnam yuyy YT Ba van juMur HyK1a 6yau6, 6y TYnmamaa
¥=f(x) dbynkuus AHHKJIaHTaH Gy.JcHH. e

2Teopema, [ (%) ¢pynryus o Hykmada b ausmumea 3ea Oynuuu
W YHuRe Wy nyxmada UHe 8a wan aumumaapu Maewmyd 67.aud,

fla+0)=fa—0)=b
MEREAUKAQD 1jpun Ay Ogaumun 3apyp ea emapau.

¥ TeopeMalliir ne6otu 1okopja KeJTHPHITaH Tabpu(aapian ocoH-
TiHa Keau6 wikanm, :

U X — oo na dynkums aumuty TYILIYHYACHHH KeJTHPAMH3.

A TV¥naam Gepuaran 6YHB, 0o (4 00; — 00) yHHHT IHRILE S YRIgR
i Ofxcan. By tynaavaa y= f(y) (DyHKIRS aHHKNAHTAH ASHIHK. n

B-Tampnd ey €). Arap X Tynsavsunr HYKTANApHAaR TYy3H1
Tl Xap Kahpail yekchs karra (Myc6ar uexcus Karta; MaHQwii EE
karta) {x } xerma- keTuk oaranuMuana Xam Moc {f(x,)} keTMa- keTmiK
FMNE BAKT siroua b ra ynriaca, wy b B f(x) QYHKUHTRHHI X~ 00
it oo, x—__ oo) dazu ausumy 2e6 aranand. A5 ) @

ld-ranpudg (Kown). Arap e~ 0 con yuyn wyHnau 0> ?HH
WNKICKH, 3PryMeHT X Hunr |x]> 6 x>8 x<—19 TeHrC"MHhGa_
fH0aT1aHTHPYBYN Gapya KuiMaraapuga |[f(x)— bl <e TEHI‘CHBJIHKO E
#apurca, b cont f(x) DYHRUMAHEED ¥ oo (x>~ 00; x >—00) da
Mumu. peG atanang. Oynxumn g

Hmf() =b (lim f=t lim f(x)="0)
X E o X-b—rp
wbH Gesruaanany. H e

WGy naparpauunr OXHpHAA QYHKIUHA JHMHTHHHAD Y My MF
HPHHE KenTHpamus, e

X Gupop TYnaam 6§aus, o (yermi EKH yeKCcH3) YHMHT JUIMHT HYK
e Gyacun, By Tnnampa Y = f(x) bynkums aHuKNaHTaH. 5 U®)

I5-Tavpud. Arap b (yexn €KH YeKCH3) HHHI Xap K-a'”"lgx.. o
Tp0dH OnMHTaHNA Xam a Wynzail U (a) atpogu MagKyA y[; dazu
FeU (@) yuyn f(x)€U (b) Gyaca, b un f(x) GyruHAHIIT X —>
liumy ne6 aranany, 133



Micoamap. 1. Yuby

lim 05— ) (4.9)

x—0 X
TeHTMHKHH HCOOT/IAHT.

T
Assano 0 < x < — WHTepBAIZAH O/MHraH Gapua X fap yuyH
sinx<x<tgx

TeHrcHamMKAap YpuraH. By MaxTab MaTeMaTHKaCHIAH MABIYM. sinx >0
GyaraHd yuyH Oy TEHTCH3MHKJIApHH

x 1

sin x cos x
K{pueiaa E3uMIK MyMKHH. YHIaH

0<l—5i:x < 1—cosx (4.10)

TeHTCH3/IHKAap KEeJHO YHKanH.

Bu3 (4.10) TeHrCH3MHK/IAPHHY KXTHEPHE xE(O, —;) yuyH HCOOT KHJI-
yn ¥ -
THK. E‘—‘ (x+ 0) Ba cosxy QyYHRUHAIADHHHT KydTaurniad Oy TeHr-

[ 14 4 "
CH3/THKAADHUHT 63[)‘{3 e |\—' —2' , _9.'_ ) \{0} YUYH TYFPHAUTHHH TOMaMu3.

14 . .

Iy 6mran Gupra 0 < |x] < < I —cosx = 2sin® i} <2 % = |«
TeHICHAMMKHEHT YPUHAM GYMMIIMHY 3BTHOOpra oscak, wokopuzard (4.10)
TEHTCH3NMKIAD KYHHAATH

sinx
0< |1 et
IS |
KYPHHHLIrA KeJHLIHHH TOMAMH3.

Arap &> 0 coH Gepuiranga xam 6 >0 ge6 & Ba < COMJAPHHHT

2

KHYHTH OMHCA, apryMeHt x HuHr 0 < |x| << 6 TeHrcu3/uK/IApHH KAHOAT-
JIRHTHPYBYUH Gapua KuiiMaTnapuna

|1 sinxl_hsinx
— SR

| x| 0 x
TEHICH3MHK YpHuIH Gyaand. By sca gyHius guvutennsr Kouwwu Tab-

putira kypa (4.9) AUMHTHHHT TYFPMIHTHHI aHrJIaTajd.
2. Ky#unaru

—l||<a

lim 1+ L)=e 411
Xt \ 3 x/ ( )

TeHTMHKHH uc6otaanr (6yuna e= 2,71 .. ).
ﬁyﬂuﬂr YYyH =+ 00 ra WHTHAYBYM UXTHEDHIt {x,} KeTMa- KeTJIHKHH
onaitiuk. By Xonpa Gapua k=1, 2, 3, ... #ap yuyn %, >1 ne6 xa
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Flll MyMKHH. Xap GHP %, HMHT OyTyH KHCMMHH n, opkamn GearinaG,

yuy [x=n, (k=1,2,3, .. )4 oo ra HHTHAYBYN 7y, My, ..., 1y, .. .
JATypan connap keTMa- KETJHTHHR XOCHJ KHJaMH3.
Mabaymiy,

lim (142) =
fl=kegy ny
by MyHocaGargan :
. 1 Yy
lim (] -} ——) —¢
Ny o Mg
K2R Kennb yHKanH.
St ym6y

1
[Xk]=n’kﬁﬂk<xk<ﬂk+ l=>;;+—|<

1 1 1 1 o i
<Tk<7k—:1+’ﬁ<l+z<1+”k
AyHocabaTaIap ypuuan 6FMHumKM SbTHGOpra 06, TOMAMHA:
1 \ee Ly (. Lyt 4.12)
(P <(r 2
Bipox
i I _1
n}:rrl._h: ( ny+ I)
i s / I \m AL A
-_..,I,I,”H i “I + g, + I) (] + e -,'—]) ] i
/s "_:__]_';Ir_:j__. i __]_"‘k 1+_’J=e
o e O (i

AMHTIRD YpHUME GYaranu yuyn (4.12) Tenrcusinkaapna (OyHpa X, —

&+ co) ymMHTTa YTeak, wamanran (4.11) aMMHT XOCHJ 5}’”3»'12;13;1’”“(
OHI — o ra HHTHNYBUM BXTHEDHH {x,} KeTMa- KETJHKHH J

a2 x < —1 (k=1, 2, .. ) ne6 xapam MyvkHH. Arap Y, =—1x

#0 Bearusacak, yHia Y—>+oo ma y,>1 (k=12 . ..) Gynmapn.
Paewanky,

2y ~ (sl

Y e
Viinan
(3] =, [ (s

i T™MA- K€T-
Wysnakt kum6, — oo ra nETHAYBUH sap Kaugai {x} xe

; /3111raH
1§ OJHHraHZA XaM f(x) = (1 E8 _I.Y Gynkuys KaAMaTaapiian Ty
X E
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gen={(1+5)*)

KeTMa- KeTJIHK XaMMa BaKT & JNMHTTa 3ra 3KaHi HeGoTnanid. PyHKLMA
sumiccieuHr [effne Tabpudura Kypa

1 1 \*

lim (1 +L1y =

X x/

NUMHT XaM VpHH/H Oy.iazs.

4- § Yexau JumuTra 3ra GyaraH QyHKUMANAPHUHT Xoccanapw

UekH JAMHTIA 3ra 6y.rad QyHKUMANED XaM SAKHHAALIYBYH KeTMa-
KeTJHKJap CHHrapH Katop Xoccadapra sra, Y IapHHHT aKcapHsTHHHHD
cGoTIapH XaM FKIHHIAUIYBYH KeTMa- KeTJHKIAPHUHI Moc XoccaJapH He-
Gornapu ka6umdp. UyHKH, OKOpHga KYpPAMKKH, (QYHKUHS JHMHTH Ty-
WyHYacH COHJA) KETMA- KeTJIHTHHHHT JIMMHTH TyIDyHYacHra Tasuiral
xomna tabputpaanpn (Fefine 1awvpudu). Iyuu sbrudopra onmb, KyhHAd
KeNTUPIJIanUraH XOCCAaNapHHHT Gab3HAapUHHTHHA HCOOT/AHMH3, KOaraH
xoccanapHi HcGOT/all YKYBUMra TABCHS STHAAIM.

1. Terrcusauk 6earvcu 6uaan Hhogasanaguran xoc-
cagap. X Tymaam Gepuaran 6y.HG, 4 5ca YHHHT JHMHT HyKTACH Gy
cud. By Tyniampa f(x) QyHKUMS aHHiaHran.

1°. Arap yw6y lim f(x) = b smmur Masxyn 6yaus, 6> p (h<q)

xX—=a
6y/ca, @ HUHD €TapiH KHYMK aTpoduiaH ommuran x(x + @) npar kil
maraapuna f(x) > p (f(x) < g) 6ynanu.

Arap ywty lim f(x) = b numur Mapys 6ymi6, b >0 (b < 0) 6ya-

X—a
€d, ¢ HHHT eTap/d KHYHK aTpPoHiaH OmMHTaH X (X # @) mur KuiivMar-
napupa f(x¥) >0 (f(x) < 0) 6ynanu.

2°. Arap yudy lim [ (x) uUMUT MaBKyZ 6Ysica, @ HUHD eTapaH Ki-

-a
gHK aTpo(HAAH onuHraH X (X # @) HAHr KufiMataapuaa [ (x) QyHKUHT
yerapafiarai Gymaagu.

HMc6or. lim f(x) =0 Gyncun. OyHruus suMuTd Tabpupara Kypa

X=+ii

e >0 coH yuyr wyHpait 6> 0 coH Tomimamuxi,
.vEUa(a) yuyn f(0)€U, (b)

Gynana. Jlevak, apryMeHT x Haur Gapua x€ Ué (@) kuitmatmapuaa QyHK-
LEAHKHT MoC KuiMataapn (b—e, b &) opamuxna 6yaags. By sca f (%)

OYHKUHAHKET @ HYKTauUHD U,(a) arpotbuga verapanauratiurisy Kyp-
caTafH.

l-3c1atMa. Qyukuns derapanaHranIurHial yHUHT 9eKJH JHMHT-
ra sra OVHUNE Xap IOMM XaM KeJiii unKaBepvain. Macanan, f(x) =

= sin = (pyHKUHA derapanadran, aMmo x— 0 na 0y QYHKUHA JHMIT-
ra sra sMac.
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X tynaamua f,(x) sa f2(0) dynxumsinap aHUKIaHTaH GYJu6, @ 3ca
A wer aumpr HYKTacH GyJcHH,

8. Arap apryment x numr @ HyKTarwwr Gupop U, (a) atpodrman
MHraH Gapua KuitMaTapxa

hD<f)
RHPCH3MHK Ypuban 6yau6, lim fr (), Tim fy(x) mumuraap vassys 6y.a-
a0y %02 X-a x—a
lim }, () < lim f, ()
X—a xX—a
THICH3NMHK  {prtny 6fmann.

£ Arap apryment x nyur @ HyKTaHuHr Grpop U (a) atpodusan
OMHTAH 6apua Kufiman Japuga

h<f<h® (4.13).
THICHSINE YpLHAn Gynca pa lim f,(x), lim f,(x) mnvuTaap maexyxn
ﬁ}.'-’ﬂi6, xa x->a
lim £, (x) = lim f,(0) =6
X riag

Baca, v Xo/aza

lim f(x) = b (4.13)

ﬁ”:éu;‘{ HHT 1mc6otn Ulaprra Kypa lim f, (x) = b aumut MaBxys. He-
X—a

& Y€ >0 cou yuyi a nykramme wynnait Uy, (a) atpoin wassyz-

U, X HEHD Gapya .\‘EL"G (@) xuitmaraapuna f, (x) €U, (5) 6§’ﬂ311”- IIys-

i Xwaw, Lim 7, () = 0" g MaByz Gysragd yuyn ymwa ¥e>0

W yayi llx‘l:;'lgTaHHl{l' lwynzati Uy (a) atpodu MapyaKH, X HHHL Gap-

H xEUG’ (@) wwimaTnapina falx) EUF () 6ymanu.

i {TAHIHT
. Arap 8, ~ 0, >0 CCHJIADHUHT  kiHyuryey O Ae6, @ HYKT
Uy(@) atpodi OJIHHCA, yHza

Us(@=U, @), U, @V, (@
1yHOCaBATIAD pHHII Gynamy. Hamixapa xap Omp ;cEUo (@) yuyd Oup
@18
hOEU @), Lme. b
Jjmi6, (4.13) MyHocabaTra Gunoay [()EU, (b) xam KenHG uHKanu,

- X a
Hevax, xap 6up *E€Uy(a) yuyn f(x) el (5) yputima. By 3Saca\r;j1u.
(1) dynkuns mimirra Sra Ba lim f(x)=b Gy HumHE KYp

X-q
Iyupaii geous, (4.13") HCOOT1aH 1. e



Miucoun Ywdy
: 1
limyx-cos— (v 0)
x-0 X
JHMUTHH TOTHHT. : :
Papuanxii, 61p TOMOHAAH X-COS — (YHKUHA YYyH — [x|<x cos 7<
X

< |x| TenrcHannKzap GaXapuiajd, HKKHHUA TOMORJAH,
lim (— |x|) = lim |x] = 0.
x-0 x—0

Jlemak, 1oKOpHaarn 4°-xoccara kypa limx-cos J oo
x>0 X
9. Uexau JHMHTra 3ra 6Yaran Gynkunaxap ycrTHid
apupMeTHK amannap. X rynnam Gepuaran 6yim6, @ yHHHT JIMHT
nyxracn 6yacu. By tynaampa f(x) Ba g(x) ynkunsiap aunkaaHras.
1°. Arap x—a fa [(x) Ba g(x) dysxumsgap msirra 3ra 637Ca,
f(x) = g(x) byHkUMa XaM JHMHTra 3ra Ba
lim [f(x) & g(®)] =lm f(x) = lim g ()
= X—>a x—a
TEHTJIHK {PHHJII. 1
2°. Arap x—a 1a f(x) Ba g(x) dbynkunsaaap sumuTra 3ra 6yaca,

f(x) g (x) byHKuna Xam JuMuTra sra ma
lim (f(x)-g ()] =1lim f(x)-lim g (%)
x—a x-a © iy
TEHTJIHK YPHHJIH.

l-narnxa. Arap x—a 1a f(x) Gynkuna mimnTra sra Gyaca, yHAd
k- (x) (k= const) GbyHKUMA Xav JHMHTra sra Ba

152 (k-f () = k-lim f(x)
TEHTJIHK  YPHHJIN.

3. Arap x—>a pa f .(x) Ba g(x) QyHKkumssap JHMNTIA 3Ta 616,
lim g(x) = 0 6YJca,

x-a

i ix
g(\t)- (DYHKIIHH XaM JHMHTra 3ra Ba

5 i ¢
A e
xsa g (x) lim g (x)
Xx-a

TEHTJHK YPHHJIH.

2-3cnanl§. ]u) I0xopuna kentupnaran 1°-pa  9°- xoccanap Ky-
%IJIH}’E?MGP. KYNanTyBUMNAD COHH MXTHEDHI yekan GysraH Xonga Xam

THJIH.

62) X~ 1 f(x) Ba g(x) byHkunAnapuusr fmEsHmicn, KnaliTMacy B
HIIC6ATHAAH HOOPAT GYiraH GYHKUMSNAPRUKT mivuTra Sra GyauLMEAH 6
DYHKIHATBPHITIT Xap GHPHHHHI JMMMTIa 5ra Gy AOMM KeiG uHKa-

BepMaizn. Macanan, f(x)=1-—sin —', g(x) = sin — (hyHKLHANAD
X i ]
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fnemcr f(x) + g (x) = 1 6yau6, x—0 ga f(x) + g(x)—> 1 6y1anu.
Mo x— 0 na [(x) Ba g(x) QyHKUMAIADHHHC Xap OHMpH JIHMHTIA 5ra
Mac.,

3. Mypakka6 GyHKUKHSAHHHT JuMHTH. Kynuuimk Xoa1apaa
WYPARKAG DYHKIUHAHUHT JHMHTHHE XpcoGnaiura Tyepr Kenaau. Ilyniur
JayH Gu3 Ky#upa Mypakka® OYHKUMH JMMHTHAH XHCOOJalll HMKOHHHH
fepagirad TeopeMaHH Ke/THPaMH3. _

®Gapas kunaimik, Gupop X Tynmiamaa t=(p§X) (ysKUHA aHUK/IAH-
mH B2 Gy (yHKUHA KuimaTiapuian uoopat T Tynaamaa y = f () dymk-
Wi anHKiaHTaH GYIHG, yaap épiamuna Mypakkad gynkuwa ¥ = [ (@ (x)
X0 KiAHHraH 6YacHH. By MypakkaG GyHKuus X TynjaMia aHK/aH-
rai. llly 6unan Gupra a coH X TYMJAMHHHT JUMUT HYKT4CH 6)'-‘1CHH-_

3-teopema. Azap 1) lim @(x) = ¢ aumum Jpurniu 6yaub, @ HYk-
-0 -
manure wyndati Uy (a) ampodu maswyd Ggacaxy, Gapua x €Uy (@) 2ap
gk @ (x) == ¢ 6gaca, 2) ¢ wyxma T mynaamuune Aumum Rysmact
0faub, 1im f (f) = b aumum sasxcyd 6yaca, y X0408 X—>a Oa sy par-
f—c
K6 Pynryus y = f (@ (x)) xam aumumes sea 66
lim f(p(x)) =0
fnadu. =
Hc6or. Waprra xypa lim f(f) =0 wmaBKyl. JlamuT  TaBPHbH
{=r

kjpa, e > 0 cow yuyH mynzait o> 0 con TonmiaMKy, 62pua tels(
ap yuyw f(f)ELU, (0) 6Vnann.
SHzu waprra k{pa lim @ (x) = ¢ auMuT ypurmH, Wy GHAAH AR
x—a

= Ly ' /4y H
#ykTauunr wyinait U, (@) atpodu mapkyaks, 6apua x € Us (@) nap S’jya
9(x) = ¢ TerrcumHK YpHHAH. ¥ Aojua sHA JIHMHT -rabpmbﬂll;a gggqé
KOpHAArH o >0 COH yuyH wyHpa# 0> 0 co TONHIBAHKH,

IEUG(HP A8 YHVH § (X)EU‘, (c) 6¢nanu. IUynpait g6, e >0 con
yayn wyHzaait 6 > 0 coH TOMUIAAHKH
YeU @ =t =q®EU, ()=]OEU 0
MyHocaGatmap ypuHmt 6yaagd. By sca
lim () = lim f (@ () =b
t—c x-a
oy ndonanaiar. Teopema HeGor 6JIAH. gkl
3-3cnarTwa. Teopemagaru a sykranuur U,(a) atpodrrd rp("i'_ #
fyncut meran wapTHi f(f) dyHkuus ¢ = ¢ HYKTaaa A el
lim f()=f(e) =0
[
TeHCHKAAD YpuuaIH 6§cHd ferad mapT GuaaH aaMALITHD!

Hapxauwar, arap x €U, (a) nap yuyn @ (x) #¢ Gyaca, Te())pf\i;mg:l:
fcfoTH paBluaH: arap @ (x) = ¢ 6y.ca, y Xoaad f@ (N = Ha = d
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aud, |f (@) —bl=0 6ynagu. Ilynpait kw6, Gapua x€U, () nap
yayr [ (@ ()€U, (b) 6ynapu.

Xyamu wyHra yxwawm, @, ¢ XaMAa b NapHHRD GMpH YeNJH, HKKHH-
YHCH uexcH3 €Ki GapyacH yekcn3 Gyuranfa XaM TeOpeMaHMHT —YPHHIH

6yauumy ucbotsianain.
Mucon. Ywby
lim LY L |
s B 1+ 8tgix
4

JIHMATHH XHCOGJIAKT.
By xonza

G — il

] ]/___] o f=e0=lgx
Iynuar yuyn
1

" ol o4 b . ]
lxl—rfli(p (x) —:in_:! tg'x =] Ba }L\'}l 1 SETT Tt
4 4

JIHMHTJIApJAH TeopeMara acocan

= {1 P e
XII!?;_ 1 IT+8fg2x 3
4

Kennt YHKanu.

4. Aunkvac ndoganap. Bua joxopiaa yexau aumutra sra 6yi-
rai QYHKUMAMAD YCTHAA apubMeTHK avajiapun kypu6 YTk, Arap
x—>a na f(x) Ba g(x) OYHKUMANADHHHT Xap GMPHHHHT JHMITI] YEKCH3
€k [(x)/g(x) dynxuus nuMmutH xapanraega g(x)— 0 6ymu6 ouca, 6y
Xonga 3-606HHHTN 6- § mia Gatagemy Yprasuwsirak aHHKMacjHkaap KaGH
TYpJH annkMac Hdomanapra Kenamus.

_ X TynaaM Gepunrad 6yuuG, a YHHHD JHMHT HYKTacH GyJaciH. By
Tynaanza f(x) sa g(x) dyskuuanap anukiaanras. Arap x—a 'I:Ia
F v} 1 »"
1) f(x)—0, g(x)—>0 6Yyaca, ynaphunr ’{J HucGat - KYpH-
HHIUAATH AHUKMAc/aHKHA Hdonanaiiam;
2) f(x)—> oo, g(x) > oo 6yuca, ynapHusr —'r—‘-‘% ucbary — Kypu-
glx ®
HHLZATH aHHKMACJHK GYau: 3
3) [()—0, g(x)—>o0 6faca, ynapuuar j(x)-g(x) xymaitrMacu
0-co KYPHHHIIZAMH aHMKMachHKEU HDOAAJaian;
4) [(x) =+ 00 (— o0), g(x)—>— oo (+ o) 6Yaca, sbHu f(¥) XaM-
aa g(x) dysxkunsiap Typan HLIOPaJH uYeKcuara muTHiCA, [ (x) + &%)
HpoZa co — oo KYPHRHMIZATH aHHKMACIHK GYJagH.

By Xoanapna x—a ga f(x) sa g(X) QyHRUMSIAPHHHT §3 JHMATJIA-

pHra HHTHIMI XyCYCHSITHTA KapaG, %ﬂ) (1, 2-xonnapna) f(x)- g
£ (x
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+xonga), )+ g @4 X0/112) udosanapuuir XapaKTepHHH aHHKAau
HHKMACAHKHH Oum fe6 HODHTHA 1.
HCoammap. |. Yuwoy

lim sin (x-sin 2 x)
SN 2 o
x—=0 x2Z

IMITHH  XHcoBnaHr, Papmanky, 6y ndona % KYPHHHIIZAMH  aHUKMAC-
MRRHp. ¥ —0 fa x-sin2x -0 uy Xucobra 0146 Tonamus:
g sin (x-sin 2 x) i sin (x-sin 2 x).sin 2 x-2
=o)L el WG E e
x50 x2 x40 x-sin2x.2 x
= 9 :fFim sin (x-sin 2 x) 3 sin2 x —q

- lim
X0  X-sin2x 0 2%

2. Ky#nparu

lim X+x2+ ... +x"—p

x-l x—1
ARMUTHE AHCOB1akT.
-y o 0
By xomma x — | pa "“2*\?—*"—" npoga 5 KYpHHHIIRAriL
P
aiiMacTHK aup. Cogna AIMAIUTHDHILIAD EpAaMHAA TOMAMH3:
lim XX .. 4 = limE=DF=)+. =) =
X1 X~ ] xal x—1
limE= DI+ ) -t g =l L) =L
Xl x—1
= | = _ nl=h
=l+2434+ 4 =
Jlemag,
Hm L. . 4"~y _ nlnd 1)

sl x—1 2

5- §. MouoToH GOYHKUHSHHHT TUMATH

Bus wewmn smimirrra 5ra GYsran (yHKUMATAPHUHT XOCCANAPHHIL yp-
THAHK.  DHau PYHRIIS JUMHTHHHAT MaBXKYQJHTH MAacaJjacH Guaan
WRYIATaHAMH3. JIacTnaG 6y macanamm XYCYCHH X0.11a — MOHOTOH ()YHK-
WIRNAPra HHCOATAH Xaui Kupamys, .’

X Tynaam Gepuran 6y.u6, g (vexnu Ekm -+ oo0) 5ca wy TymAAM-
HIHE JIHMHT HYKTacH pa Oapya x€ X Jap yyyH x <a Oyacud. X Tn-
aMIa f(x) byurups aHHK1aHray, - |

-Teopema. f(x) Pynryus X mynaanda geyeeu Gyrcun. Dynk-
Yus 1oKopudan wezapananzay Bijaca, a nyKmada dexau aumumea  sea,
Yopudan weeaparanmazas 6yaca, ynure ausumu + oo Giaadu.

Ucbor. f(x) pynruna X Tynaamja yeysun Ba IOKOHIAH verapa-
aaras GiuienH. By Xomaa {f(x)} = {f (x):x€X} TYmAAMHMAT qemnl_(
K 10KOPH uerapacy MaBXyn GYnagu. Bus GyHu O Owaan Gearuaaii
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g sup{f (¥)} = b. AHuK 1OKOpH UerapaHHr Xoccacura xypa Y x€X
yuyH [(x) < b 696, e >0 con onunranga Xam wyngait x’ €X To-
NHaaiuky, f(x') >b—e Gynagu. KapanaérraH ¢yHkumus ycysun Gyara-
HigaH x> % TEHrCHAAHK Gawapuiaraifa f(x) = [(x’) TeHrcHsIHk XaMm
Vpuuni Gynamn. Jemak, 6apya x> x' (x€X) nap yuyn f(x)>Db—e.
Hamikana yuby b—e < f(x) <b < b 4+ & TEHICH3IHKJApra Ke/amua.
By 3ca b con f(x) hyHKUMAHHHE JHMATH SkauunH Hbozanafian. HOko-
punari 1eGoT IXapaeHHEa 4 uyeknn Oyaraspa x' =a— 6(8 =a—x'),
a yexcn3 Gyuranga sca x' > P> 0 nel GAUHHIH JO3MM.

Buan f(x) bysxuus X na YeyBuy 6y.ub, IOKODHAAH derapasnaHMa-
rai 6yucnH. Hemak, xap kaunafi P > 0 coH osMHragza XNam LiyHgail
x' € X cou tonunamuky, f(x') > P 6ynagn. o x€X Ba x > X' TeHI-
cH3aik Gaxapuaranpa f(x) > f(x") TeHrcuanuk ypuuin 6yarauunal 6ap-
ya x> %' (X€X) nap yuyn f(x) > P 6ynumm kenu6 uymkangs. Dy aca
x—a ja [(x) = -+ oo 3xanuuu Guagupagu. TeopeMa TyamuK ucGor 6§.-
.

X Tynmav GepuiradH 6yund, a (dekaH ékM — oo) 3ca my TYNJaM-
HHHT JHMHT HyKTacH Ba Gapua X € X Jap yuyH x > a 6yacus. X ryn-
gaMaa f(x) GYHKLUMS aHHKJaHraH, A

5- Teopema. Aeap f(x) ¢ynryus X mynsamda xamaoeuu 65aub,
y Kydudan weeapararearn Gyaca, f(x) dynxyua a myxmada uexau Au-
yumea Jea, Kyoudan wesaparanmazan 6Oaca, yHUHE AUMUNUL — OO
6ijradu.

By TeopeMa (OKOpHAArH TeopeMa KaGH HCOOT.NAHALH.

6- §. KowH Tteopemacu

Supu (byHKllHﬂ JIUMHTHHHAT MaBXKYJIJIHIH XaKHAarH yMyMlllul Teope-
MaHH KeJITHPaMH3.

" X t¥nnam Gepuaran 6Y/uG, @ YHHHD JHMHT HyKTacH OYacHH. Dy
Tynaamaa f(x) dysxiEs Gepuaras.
16-Tabpud. Arap ¥e>0 con yuys wyHpat & >0 con Tomua-
CaKH, apryMeHT X HHHI 0 <|v' —a| < 6, 0 < [x” —a] < § TeHrcHa/mK-
JapHH KAHOAT/IAHTHPYBYH HXTHEDHH x' Ba x” (v € X, x”€X) wuiimatia-
piuja
@) —fel<e
TEHrCH3ANK YpuHum Gyuca, f(x) dyHKUMS yuyH a wykTaga Kowu wap-
mu Gaxapiaagy nefiuiagy.
T
Mycos. Ymby f(x)=xsin — dynkuus yuyH x=0 HyKTaza
X
Kown wapTiuusr Gaxapunsiumsg KYpeaTHsr, Xakukaran, e >0 coH
. B &
omu6, & ni 8= — re6 xapanca, y xonma x HHHT

0<y' —0=|xj< % 0<lx”—0f=[x”|<‘.%

TEHICH3JHK/IADHH KAHOATJIAHTHPYBYH HXTHEpMI x', x” KuiMaTiapu yuyH
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g p BN
Rylgarura sra 6yaamus: |f (x") —f(x')] =}x”-sm — — ¥ sin—| <
e Al ’
< [x”-sm —/l + Ix"sm —,—] <)+ [x|< e

P4 X
By Gepuran (ynxums yuys »=0 Hykraga Kows wapri Gamapuiu-
UMl KypcaTadH.
f(x) dynxuus yuyn' @ Hyxtaga KoM wapTHHHHT GaapH/IMACHIH
KYHHIATHHH aHr/aTagu: ; o, 4
8> 0 coH onranuvuaza xam myHmait >0 Ba 0<lx'—al <o,

» L A ¥
I<|x’ —a| < 8 TEHICHIIMKJAPHH KAHOAT/JAHTHPYBUH X, EX,
Y'EX) KuitvaTap TOMH/IANMKI,

F)—fE)=>e
6ynany.
Mucon. Kyiugaru
1
f (X) = COS —x—
Gynkuus yuyn x = 0 uyktaga Kowm wWwaprH Gawapuavaiign.  Xaki-

Kata, ‘¢8> 0 osnrankMuzga xam € = | Ba
0 1 » I

=%kn F Tkt hn
ykTamap yuyn (k> [2_1.5&} 69.aranga ¥ < 8, |xr’| < § GysHIUH pas3-
n
12K,
IF () — /(<)) = Jeos (24 + 1) —cos 2] =2 =]

¥aann. . 2

G-teopewa (Kouwn). f(x) dyusyus a nysnads 4exat 4usiils
a 6fauuu yuyn 6y PYnKyus Yeyn a nysmada Kout
Gaxapuswuie 3upyp 6a emapau.

. a
He6or. 3apypadru x—a xa [(x) QynKwid T:S;)f,li‘ulfgn?({;;r)a
sra 6yau6, lim [(x) = b 6yncun, PyHKuuaA JHMHTH SR
X—qa
p & 0 cou TOMHIAE-
¥e>0 con onmHraHga Xam —;F ra acocad uWyHJA2H 6~

(aHoATJAH~
IMKH, apryMeHT X HuHr 0 < |re€a] < b TeHTCHIHKIZPHH K
THDYBYH KHiiMaT.1apHia

o £
) —bl <~
TEHICH3IHK YpUHMH 6Yiagu. Xycyca, ‘ywoy
£
0<|x —al< 8= |f(x)—b <73

e
O< |’ —al< 8= |f(0")—bl<75

MyHocabatsap YpuHaH. ByHaau



FO)—FEN <) —bl +1f (") —bl<e
TeHTCH3NHKKNET YpuHan Gyt kean6 wnkann. By sca f(x) dynkuus
yuyn o HykTaja IKoun! wapti GaxapuaHWIHA KypcaTazi.

Etapauanry. f(x) Gyskimis yuyn @ nykraia Koum wapri 6axa-
pHaCHH, Sbhd 4#e>>0 COH ONHHTanId XaM wWyhgai 6 >0 con Tommiami-
ki, x muHr 0 < |¢' —a] < 8, 0 < |x” —a] < 6 TeurcuaiuKapHi KaHoaT-
JaHTHpyBun MxTHEpH &', x” KuiiMataapuma |f (¢') —f(x")| <& Tenrcus-
ank ypuuau. By Xompa f(v) Gymkumsa X—-a 1a 4ekJM JHMITFA ora
GyaHLIEE KypcaraMus.

a Hykta X TyniaMHuHr JuMuT HykracH, llyunsr yuyn X Tynnam-
HUHr HyKTazapuad {x} (v, 0, n=1, 2, ...) KeTMa-KeTauK Tysuul
MYMKHHKH, limx, = a 6ynaqn, Kerva- KeTK JuMATH Tabpupira xypa,
[OKOpHia osmHraH 8> 0 cos yuyH wynmaid 7, €N con TomLIANIKH,
Gapua n>n, nap yuys 0<|y,—al<b8Ba O0<lx,  —af<b(m=1,
9, . ..) TeHrcuanMkaap YpuHau Gysagu. By TeHrcuaankiapHHHF Oaxa-
pHANWHAAH 3C2, WapTra Kypa

[Fp) —F (<€

6ynan. Hemax, {f(x,)} — dysaavenTan ketva- KeTauk. ¥ AxHHIALIYB-
u, Buz {f(x,)} KeTMa-KeIHK JHMHTHEM b OudaH Cenrmailiic, STBHI
lim f(x,) = b. 2ua1 X TYNJAMHHHT HYKTaJapuiaH Ty3uirag Ba a rd

Neben

BHTIUTYBYH MXTHEpHA {X|} KeTMa-KeTMIK ¥, —>a, v, =a(n=1, 2, .. ),
OMNHraHza XaMm f(x) dyHkuus kuiimatgapuaan tysiaran woe {f (x)}
KeTMa- KETJHK XaM Via b ra MHTHANHER KypcaTaMmis.

Gapas xunafimg, X, —a (¥, =a, n=1,2,3,...) 2a f(x)—>V
6yncnn. {x,} Ba {x,} KeTMa-KeTunK/nap Xaanapizas ywoy

5535 S50 B A2 o cum e lend SIENTY

KETMa- KeTJIIKHH Ty3aiiMk, PaBluaHkn, 6y KeTMa- KeTJHK & ra BHTHA2-
. Y xoapa

Fledy TO), [l TG - oy FUX), Flg), - - (4.14)
Kfma-xemm( cbyryxameman Gyaub, 4ekaH JHMiTra sra. Dy JHIMHTHH
b* Gunan Genrunafimk. Arap {f(x,)} Ba {f(x)} kerva- keT/HKIAPHHHT

Nap Gupn (4.14) KeTMa- KETIMKHIHT KHCMIH KeTMa- KeTHRJIAPH 3KaHIHH
3bTHOOpra oJcak, y xoama f (x“)—>b*, f(xJ’r)e-b* OyamunRY  TOMaMI3.
JHeMak,

b*=b="0".

Wynpait gum6, f(x) dyskuna yuyn a nyxkraga Koww 1wapta 6a-
WapHIHIHAGH X TynjaM wyKTanapuiaH TY3HATAH Ba @ ra MHTIMTYBYN
Nap Kauai {x} (x s a, n=1, 2, 3, ...) KeTMa-KeT.IK ONMHIAHAA XaM
Moc {f(x)} KeTMa-KeTaHK GHTTA COHrA MHTHIMUINAH TOMIUK. By 3ca
Gynruis AuMHTHEIAT Cedine Tawnpudira kypa f(x) ¢pyHuna a HyxTaja
YeKJH JHMHTr2 3ra 6Ynuumen Giignpagd. Teopema HC6OT Gy
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4-scnaTtma. Kown maptn Ba Kown Teopevack x—>a -0, x—
+a—0; x— 0o, x— 4 00, x—— oo Gyaran Xo.1apaa Xav IOKOpH-
jarira yxuwiam HomasaHagd Ba HCOOT 3THAANM.

7- §. YekcHM3 KaTTa Ba HEKCH3 KMHUMK (yHKUHMAnap

Bisra X tynaam GepuiraH 6YJHG, a YHHHE JMMHT HYKTAcH 6y.icHH.
By tynuamma o (x), B(x) dyHKunAIap anMKAaHraH.

17-Tabpud. Arap x—a ga «(x) QYHKUHIHHHD JHMHTH HOara
TRHD 6Ya1ca, o (x) QYHKUEST X—a fa 4eKcud kudux Pynxyus jeb arta-
aapu.

Mucoun f(¥)=sinx dysxuus yx—0 dexkcH3 KHUHK QyHK

114, YyHKK lim sinx = 0.
x—+01

Arap X tynuamna anpknanrad f(x) QyHKuMs X—+a 14 HUeKH b .
witra sra 69aca (bau lim f (x) = b), y xomma « (¥) =1 (x) —0 OyHE

X-r0

I ¥—>a Ja YeKcH3 KMuHK (byHKUMA 6juanu. Xakukarat,

lime (x) = lim [ (x) —b] = lim [ () —b =0
A= x—a xoa

Jemak, 6y Xoaaa [ (r) QYHKUMAHH X-> @ 14 YEKCH3 KHAHK bVHK-
i 6yaran o (v) €pnammaa xyhuzarn

f=b+a®
K{puRAWAa 1hoAaal MyMKHH. Ly e
18-Tasprd. Arap x—a ga p (x) GyHguuAHHAT ..:\:::;qq:{ 3
@, B (x) DyRKuHT x—a fa wexcu3 xkamma @yRKGUA IE9 STSEEAE
Mucom. f(x) =L Pyruua x—-0 fa HeKCH3 KaTTd (pyHKHs GY
X

Namu., ypra-
Uekena KIHUNK XAMJA UeKcH3 KaTra (yHKLHsAap AaM 3- (’?ﬁi"’ofcﬁ;;-
HHATAH YEKCH3 KHUMK BA YEKCH3 KATTA KeTMa- Kemux(ﬂﬂp”lﬂ:‘le ATHPAMHA3.
pira yxwam Xoccasapra sra. Ky#uga 6u3 1y xoccanaplg! a: z}excua' iy
1°. Yerau condacy wexcus xuuukx pynryyaap AUFUHCL
WK hynryus Gaadu.
L. Yezapasanean GyrKkyuanune 4eKCU3 KULUK
nadmmacu Hekcu3 Kuduk (yHKYU 6yadu.

1
nca, ——
®. Azap o (x) (o (x) % 0) wexcus Ku4uk (YHKLUR 6ijaca =8
“ekcu3 Kamma pynxkyus 6yaadu. ) 1 ekcus TKUMUR
4, Aeap B (x) excus xamma Gyrsyus 69405 Ty ’

dynkyua 6{radu. 5 5-§ qapupard
4-pa I

By xoccanapHusr HcGotu Gepocura 3- GOBHHHT m;m Keue YHKaAH.

Xoccanapian ¥amua QyHKUMS JHMHTHHHAT TabpHPIAY

PyrKyua Ourar Kg-
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8-§. PyHKUHANAPHH TaKKocaall

X tynnamaa f (x) Ba g (x) dyHKuusap andkjanrad GyJcad. Bupop
a uykranuir U, (@) = X atpopupa f (x) Ba g (x) dyHKUMAMADHH Tak-
KOCJIAll MacajiacHBK KapafMH3.

1. «O», «o», «~» Gearuaap.

19-tanpud. Arap f (x) Ba g (¥) dyHkusAsap yuyd wyupai s-
rapvac 63> 0 Ba C >0 connap Tonwicak, 6apya x ¢ Uy (a) nap yuyH

[ @I<C-g (%) (4.15)
TeHrcH3AHK Gaxapuiaca, y xomga x—a aa f (x) dyuxiwms g (x) dyHK-
uuAra nuc6atan wesapasarear pednnanu Ba f (x) =0 (g (x)) xabH Gen-
TH/A3HALH.

IIyHy TABKUAJAIL JIO3UMKH, Oy Tabpuduarn x—-a Gearu Kapajia-
étran (4.15) MyHOCaGaTHUHT @ HYKTaHHHT GHpop aTpoupa YpHHaH OY-
nuuuaH Hponanad, f (x) Ba g (x) OYHKUHANADHHHT X—@ Jard JHMH-
THHUHT MaBky[l GYJHIIK EKH GYIMAC/HHTHTa GOFJIHK 3Mac.

Macanan, x —~ 0 pa x* = O (x) 6yaagu. Xaxuxaran, uxtuépuit xcU, (0)
aap yuyH, spHu x€(— 1, + 1) nap yuyn, |x?|<C|x| renrcuamix 6Ga-
MAPHAALH.

Arap [ (x) ¢yHKUMA a HyKTaHuHr ©Hpop aTpouaa 4verapasiaHra

1

65aca, y x—>ana f(x) = O (1) kabu éunazu. Macanan, f (x) = (! +.\f)Jr
1
tysxunsa x = 0 Hykra arpoduna yerapaianraH (uysge lim ( l—.—,\‘)z =e).
x>0
1

Wynenr yuyn (1 -+ x)x =0 (1) ne6 &smu MymKuH,
20-tabpud. Arap x—a na f (x) Ba g (x) pyuxunsiaap yuyd f (x)=
=0 (g (x)) Ba g (x) = O (f (x)) MyHocaGatniap VpuHau Gyaca, y Xoaaa

x—a fa [ (x) Ba g (x) byskuuanap Gup xua mapmubau QYHKYUAAAD
nie6 atanagy.

Macana, [ (x) =x, g (x) =2x + xsinx Gysicun. Paswanxu, xv—-0
1a

[x] <|2x + x-sinx| < 3 |x]
TelurcHsukaAap YpuHaH. By aca
£ =0 (2x + x-sinx)), 2x + x-sinx = 0 (x)

oymudnn Guntupan. demak, x—0 ga f (x) =x, g (x) = 2x -+ xsinx
GyHRUMATIAD BUp XA TapTHONH QYHKUHSIAD GYJIaLH.
IOkopuna xenrupuiran tavpucdaapian, x—a xa

i@ =0 (2 (), f2 () =0 (fy (=1, () = O (f, (x)),
=0 0 Is (=0 (f, N =F (9)-f5 (1) = O (fp (9-F4 (),
E@A=0F@), h@=0(F = &) +f (0=0 ¢ ()
KabH MyHOCACaTIapHUHT YDHHMM OYMHIIMHH KypeaTHur KHiAUH 3Mac.
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7-Teopema. Aeap [ (x) 6a g (x) (x#a ma [ (\)+0, g (x)+0)
QURKYUALGD YuyH Yuby
i _
x~a g (%)
awum nasxyd 6a 0<|c|< oo 6jaca, x—a 0a f (v) 6a g (x) 6up

xun mapmuban yrxyusiap 6gradu.
He6or. Ywby

C

lim L — ¢
z-a g (%)
MMHT Maxya Ba 0 << |x| < oo 6YacuH. ¥ Xoapa
f(x) g _ 1y 0
T o (x), 2 ==Ly (%)
£ (x) ot &) fle) ¢

6Yan6, GyHna v, (x) Ba Y, (x) QyHKUMANAD YEKCH3 KHUMK tpynrfuﬁﬂ.nap-
ai ubopanaiigy. lim vy, (x) = 0, limy, (x) =0, zemax, & Hy KTAHHHT

X—g1

eTapan Knubk atpodn Ug (@) ma v, (x) B2 7, (%) (hyHKUMANAD Yerapa-
JaHTaH GYnamu. Y Xospa Gapua x €U, (@) nmap yuyH

170 ()] <k, | s (1)) <k (k= const)
TeHICH3JIHKIaD YpHHAKW GYaHG, f E‘; Ba %3— yHKUHAMAD YIYH

£ (]

110 | ot b |2 < L +k

Iz | <IET & I Faisie
TEAICH3MHK1apra Keaamu3. [lemax,

IF 1< (el +R:1g

lg (x)] <;(-|1—[ -+ fe)-!f ®]:

by sca
F)=0(gw), gW=0F
kaHuHH GuannpaaH. Teopema ucGoT GYamH.
9l-tabpud. Arap x—a 1a f (x) 5a g (x) PyHKUMATAD (=2l

g (x)+ 0) yuyn

lim f & _

X—=a g (x)
6ynca, y Xonma x—a f(x) sa g (x) map SKBUBANERIT
atanaji. DKBHBANEHT (DyHKUMANAD

fo)~g

yHKYUALAP neb

kabu GesruianajH. 5
Macanan, —0 ga f (x) = x, g (x) =sinx @
dyHkHMANAD: X ~ SinX. %
Arap x—a 1a (9~ g (3, g ()~ () O 3
18 f (¥) ~ s (x) 69nanu. [apxakuar, x->G Ha [0

yHKLlHﬂJ'lap 3KBHBAJEHT

y XoJaja xX—Qa
g (), ynuan
\
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IimLﬂ‘ =1, x—>a ga g (¥) ~s (x), 6yugau lim ‘—E—% = | kenu6 uu-
X—a .
Kaal, yJapaau

tim L8 =g L8 gy £
x—a S (x} xaa G(X) x-a S(x)
nAuMHTra ora Gyviamna. emar, f (x) ~ s (x).

22- tanpnd. Arap f (x) Ba g (x) uexkcus kuUHK QyHKIHAMAp YUYH
[ () =c(x)g
Teurauk ypueau 6yand, Oymaa lim « (x) =0 6yuaca, y Xomga x—>a
x—a

xa f (x) GbyHRUMA g (%) Ta HUCOATAH foKOpU mapmubAL HeKcu3 Kudug
ynryua 1e6 atanagu. Y

[ x)=o0(g(x)
KabH OenrdaaHami.

Arap [ (x) dysxuus a HyKTaHHHr GHpop artpodiia uexcH3 KHYHK
PyHRUEA (3BHH X—>a 1a [ () 0) 6Yuca, y [ (x) = o (1) xabu €3u-
najy.

Papmanky, arap x—a [a [ (x) 8a g (x) oyuxussaap yuyd f (x) =
=0 (g (x)) TeHrauK YpuHm 6Yaca, y Xonaa 6y dyukunsaap yayH [ ()=
=0 (g (x)) TeHrauK XaMm VpHHJAH GYsajd.

IOKopuna keatupuirad Taspuduapran doigananud «karta O» Ba «KU-
YHK 0» opacHzari GOFMaHHILJIAPHH Hopanaijurad KyHmaard MyHocaGaT-
JapHH KEJTHPHG YHKADHLI MYMKHH.

=0 (), [y (=0 (f; (N=f, () =0 (f; (),
=0 ®), fa (x)=0(; 6N=f (x) =0 (f. (),
fo ) =00 f; () =0 (g (N=rfy (o () =0 ( ()-8 (D
«Katta O» Ba ¢KMUHK O» MIITHPOK STraH TEHMIHKJAPHHUT ORHH MabHO-
NArH TEHTVHKJAD SMACTHTHHH TabRHAIANMIS,
Macanan, x—a 1a f; (X) =0 (g (x)), [, (x) =0 (g (x)) myHocabar-
nappan fy (x) = [, (x) ne6 Xynoca yukapuin Xato Gyaai.
OHE «KUTHK 0» BA SKBMBANCHTIHK ~ Oe/rmsiapH GuiaH GOFJAHIAH

YHKUHAIAD OpacHAArd MyHocabar/iapHH uofanaiaurad TeopeMatl Ke-
THPAMH3.

8-Teopema. x—a da f(x) sa g(x) Qyaryussap (x+a 0a
[ &) =0 g (x) + 0) sxeusasenm (f (x) ~ g (x)) Gjaunuu yayn

gW)—f (x) =0 (g (1))
g —i=o0( )

MeHeAUKHUNZ {puriau Gfauuy 3apyp 6a emapau.
Hc6ot. 3apypanru x—a 1a f (x) sa g (x) pynxuusnap KBH-
BateHT 6YuicHH: f (X) ~ g (x). ¥ Xonma Tavpudra xypa lim ‘:x) — |
= X
0yJIHG, yHRaH ik

éxu
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] H-\')]zr B (x)—1(x) =0
misse)=in )
KeMMG uMkann. Jlemax, E)—f=0 (g (x)). " ;
TApAHANTH. X—q na g ) —f(x) =0 (g (x)) 6Yachs. ¥ xon-
12 x—a pa

110 g0 =i _ og )
g (%) g (x) £

6¥ams, ynnan

T (]_ I _ lim 2 &) _,
X~ g/ x-sa g (x)

RS wikanu. By sca Jim % =1, svHu f (x) ~ g (x) SKanuHH K§p-
Xx-a f{x,
@18m. Teopema negor 6y1aH.

Z-Haryxa, Arap, x—a 1a f () pa g () pynxumsnap yuyn

lim £&) _, =0, ¢ = const
Xsa | (x)

Ofnca, y Xoza yuey
& @ ~cf(x)

@ =cfx)+o(f(x)
MYHOCAGaTAIaD gy 6¥1aam,
HeGor. laprra K¥pa

B4

Jim £ 08 B 0 esonsts
x—a [ (x)
OyHnan

lim _.E'_[\.‘] =

X—a C-f (x)
Kea6 ynkany. Hewvak, g (x) ~c-f(x). ‘ Y

KOPHAA HCBOT  sTHAray 8- Teopemara acocaH c‘l; (—g (x)

=0 f () =o( (v) KYpHHMIga é3mu MyMKHH, yHAA

EW=c-f®W+of (V)
SKaHH KesG umkamy, THK-
v . XaMza QyBK
Aunu LA IGER ER SKBHBAJIEHTTHTHrA ac(lmdmf?:;ﬁ ‘?rwﬁma}:uraﬂ
WATADHHHT  AHMuTHHY XHcoGnamna Tes-Tes (oinasd ?
Te0peMAHH KedTHpamys, \ x) 6gaub,
“Teopeva. Aeap x—>q gg [ @)~/ (x) a g ()~ g (%)
Yuby

llm fl (x)
xsa gy (x)

T cast Masxcyd 6a
wum uagsxcyd Gyaca, y x0.9a lim i’—'x—)} Ausum xas
x—a g

lim L9 _ jipy 5100
xsa g (x)  xoa gy (%)
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men2auk fjpuHau Gyaadu.
Mc6or. Waptra xipa x—~a xa f()~f (1), g()~g (). ¥

xouga yuwéy
fla=F %) +o(f )

g () =g (x) +o(g (x)
Teurqukaap ypusan 6¢aany. Harinkaga

B [= o (fy (\»]
fm L i 0oy ML AW )
zoa 80 xoa L1 (¥} o (g (1) Xoa T 13 0 (g1 (X))]

F e v

Lo @)
= lim 24 jim L@y F )
x~a 81 (x) x-a g2 (g1 (x)) x—a g1 (%)
oW

6y kenub uukazd. Teopema wcSor Gy
DyHKUHANADHH YJaapra SKBHBANEHT (YHKUMAIAD OHJAH aaMauITHPHII
HATH/KACHAA KYNTHHA (DYHKUMSJIADHHHT JIHMHMTJApH CORja XrcoBaaHas.
Mucoua. Yuwby

lim cosx — cos2x
£-0 x2

JUMATHH XucoGianr, Paswanky,
o S 1 3
2.sin ~—-sin —

g = cos2x lim 2
=0 a2 £0 22 F \
Supy x—0 pa \
W oL 3x ok x
sl — = — 40 (x), sin = =— X
s =5 Tof) sin o e
MyHOcaBaT/IapHy 3bTHEOPra OMG TOMAMMS3:
Lo ( 3 |
2sin — .sin — =R XE 0 (x)) —x+o0 (,\'))
lim —2— 2 — 9)ijm \2 . =
x>0 X2 x>0 x2
3
7 x40 (x?
=2 lim =
X0 x2 2
JHemak,
i cosr—cos2x 3
X0 x2 27

5-acnatva. Bus |-Gangma «O», «» Ba «~n Genrunap Guaad GOF-
JIaHraH QyRKuunapiy Yprasguk. Byhna a wexan ge6 xapaagi. a =
OYaran Xo/IA XaM I0KOPHAArHiex TYWyHYa Ba TeopeMajap Tabpudia-
Hal{ Ba YPratuaaju.
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5-505
S YHKUMSAHUHT Y3JYKCH3HTH

QYHKUMAHEHT Y3JYKCHAJIHTH MATEMATHK aHAJM3 KYPCHHHHL MyXHM
TylIyHYanapHRaH GY.HG, y (DYHKIHMA JMMHTH TYLWyHyacH 6unan Gegoc-
1a 6oFs1aHran. g

X< R tynnampa [ (x) QyHKUHS aHHKAAHTaH, a€X sca X TynaaM-
HIHT JIHMHT HYKTacH OYJicHH. x —-a ja f (x) GyHKUMAHHAT JIHMHTH Tyr=
pHCHIA KYAMZarusiapaaH 6MpHHH aHTHII MYMKHH:

I°. x—a ja f (x) QyHKUHAHHHD JUMUTH MapKyd, YekJd Ba

lim f () = (@)
x—a

2. x—>a ja f (x) OYHKUMAHMHT JMMATH MaBXyl, 4exaH 5a
lim f (x) =b = (@)

3. x—>a na [ (b) GyHKUMARHAT JHMHTH MABKyl B4
lim f (x) = oo (+ 0, — )
X0

4. x—a ta f (x) QyHKUNAHAHE JMMHTH MaBKYR SMac. e

Arap Grpop f(x() q:;tr]l}{xmm yuyn 1°-xox ypusan 6§ica, “ygrfygﬁ.
WA Myxnv dyHkUnsiapaad XHcoGaHajH Ba KarTop xoccanapgﬂ arta .,r,.,y[
s Kyiiga Gynxaii dyHxuusisap ysaykcu3 Qysiatia 26s (B0

Biis yui6y 6co1a acocaH yanykcus dysimsnap Ba yA4pHHIE: -
JDIHK VpranaMua.

1-§. PyHkuus ysaykcHsanri TappHdaAPH

=R W

I. ®yuxunsanunr nykKraaa ymy,(cuus.nﬂ”’; )gmurr ﬂ-«-
avza f (v} annnanran 6yan6, a€X sca X TYMAAMHIHE S et
TacH GYaci,

l-tabpug. Arap x-—>a ja [ (x) QyHxuHs JMMATH MaBXKYA Ba
limf @) =F@ 6.1
X

6taca, [ () dyukwsn a nyxmada yaaykcus Aed atandlil: : -
Muconagap. 1. f (x) = x2+ x + 1 QyHKUHAA FHOER MIsizis 2
TYKCH3, UYHKH X—>a na

lim f () =lim (@4 x+ ) =at+a+1=[@

T—sa

s1nH
2. [ (x) = (sign x)® dynxupsiun Kapaimk. PapuaHkd, Gy (byHELH
, (1, arap x# O
LW miien Oy \ 0, arap x =0
(punnna 6yanb, ¥ a€R yuyH
lim f (x) =1
X—a

Waapn. Ammo f (0) = O 6Yarann yuyn i
1



ise () ==F ()

Hemax, f () = (singx)® dyrkuua a = 0 Hyxraza yanykcus smac, GoIKa
xaMMa a % 0 HyxTajapaa 3ca Y3myKCH3OHP.

Br3 4-606na (yHKUHS JUMHTHHHHT GHp- GHpHra SKBUBajeHT OyJraH
Teitne Ba Ko Tabpudwiapuin Kentuprad sauk. By Tawpudmapaan goit-
anasib, (GYHEKUHAHUHT @ HYKTaja V3IYKCH3JMTHHH KyfHparuua Xam
TAbPUGAAL MYMKHH.

2-tabpud (Feiine). Arap X = {x} TynnavMuHar sjeMeHTJIAPHAAH
TY3u/IraH Ba @ fa HHTHJIYBYM Xap Kaujail {v } KeTMa- KeTJJHK ONMHIaH/Ia
Xam QyHKupst Kufivarrapuian Tyswiaran moc {f (x,)} KerMa- KeTSIHK XaM-
Ma BakT [ (@) ra uHrHica, [ (x) OyHKuus a Hykmada yaayxcu3 ned ata-
nay.

3-Tabpud (Kowu). Arap % & >0 coH yuyH wyHaait 6> 0 cox
TOMMUJCAKH, QYHKUUST ADPIYMEHTH X HHHL |x¥ —a| < 8 TeHrcHSAHKHH Ka-
HOAT/IAHTHPYBUM Gapua KuHMaT/IapHia

If ) —F(a]<e
TeHrcHanuk Gaxapunca, [ (x) QYHKuMA a Hysmada 'ysayscuz pe6 arta-
nanH. :
Miicoa Ywsy f (x) = Vx4 QYHKIMAHHHT X = 5 HyKTaga y3-
JIYKCH3 OY/HIUMHH KYPCATHHE.

& ¢:>0 coH onub, 6y € coHra k¥pa 0 >0 coHun & =3& ne6 xa-
panca, y Xonma [x--5|< 8 6yaranna

F@—1 @) =|ViFi—s-—L=tl L=l L
r y x—44-3 3 3

6§sanu. By sca'iokopuparn Tanprdra kypa, f (x) =V x+ 4 OyHKL-
HHHT X =0 HyKTaja Y3.yKcH3 OYIMWHAM Guimupanu.

Kown Tavpudmpars |x—a|< 6 Ba |f (x) —f (@)] < & TeHICH3MMK-
Jlap MOC pasuiuga

XEUy (@) Ba [ ()EU, (f (@)

cHope KYPHHHIWIZE  XaM  €3wiiii  MYMKIHH
R SKAHJIHTHEH  XHCOOra oJicak, arpod Ty-
flare WYHYaCH €paavuia GyHKUMAHHHT Y3~
JIYKCH3JIHTHHH KyHHiaruua Xam Tabpud-

| Jall MYMKHH.
I 0-0 0 _avd 4-tawpud. Arap ye>0 coH
“Us(o) yuyH wyHpad 6 > 0 con TOMNMJICAKY,
33- wama, aprymedt X HHHr Gapua x €U, (a) KuH-

MaTiapuaa QYHKUMAHMHT MoC Kuiimar-
JapH yuyH f (x)€U, (f (a) 6Yaca, f (x) dysKumst o mykmada yaayxcud
ne6 aranagu (33- uusma).
Mucoa. Ywsy

F o= [ x, arap x — panuonan con 6y.ica,
T X, arap x — HppauHoHas coH Gy.ica
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byikua x = 0 HyTaga yaaykchs. Xakukatad, ¥ e>0 coH yuyH 60
ot & =€ ge6 onmmica, y xomma & x €U (0) map yayn f (€U, (0)
KeHb uMKALH. .

PaBwanxy, (5.1) Ypuwau 6yaca, ywoy lim y f—F @ =0 mu-

X—a—
T XaM ypuHae 6ynagn. Opatga x—a ailupMa ap2ysenm Opmimup-
sace, f (x) —f (@) afiupma sca a nyxmadaed (QYHKUHSHHHT Opmmup-
Wacy jefinnagu. Yoiap Moc pasuwga Ax Ba Ay (ékm A f) KaGi Gearn-
AHazu:
Ax=x—a, Ay=Af=f(x)—[@.
by Texrsmksapaan oitnanauusd €3aMu3:
x=a-+Ax, Ay=Af=f@+Aay—f@-
Harixaza (5.1) myroca6at
lim Ay =0

A x—0
kfpunnwra sra 6yaanu. Jemak, f (x) QVHKUHAHAHT & H)’K.Tiﬂ'a_a y,i":,}ﬂi,;
usaury, Oy HyiKrajga apryMeHTHHHT YeKCH3 KHYHK opTTHPM_ra— : Va';!!"‘l‘a'b‘
WAHIHT XaM 4YeKCH3 KMUHK OPTTHpMAacH MOC KeJuUIH cHparHid Aa:
IIAHHILA MYy MEHN. 2B uvk
p q)M HCOJI. ?/ =sinx Ba g = cosx (PyYHKUHANAPHHHT ¥ f‘ca" ;)".;\Tc,apﬂﬁ
J3IYKCH3 6y Kypcatamus. - a € R Hyxra oqub, YAra 8
mpva Gepafimuik. Hatiana y = sinx qyukuns Xav yulRy

Ay =sin (@ + Ax)—sina

PruipMara sra 6yans, —x < Ax < j 6yaraiaa

Ax
Ay ol
[Ay| = |sin (Q+Ax)_sina|='|2.5mTcos(a—k = )

2

. . iy U KeJHG 4H-
®irc3nukka sra OYviamu3, Bywpan lim Ay =0 6y
A x-+ld

: (e 3. Xymau WyH-
@it demak, y —=sinx dyuxuus a€R HyKiaaa yanyrf;;”mmg ﬂ%{, m{}{uu
a yXwaw Y = cosx (PYHKUUAHUHT XaMm a€R ma y3m I
- A
(¥peaTu.1any. SunH
- H3JMHTH.
2 DYHKUMAHUHT GHp TOMOHJH Y3J_',yKﬁaMaH) Y3AYKCH3
pyHKuHAHUHT @ HyKTana Gup ToMonjaH (VHDA2H exi
Jjauunn TaBPHOIIAPHHU KenTHpaMu3. — Cawmus a€X aca X
X R tynaamaa f (x) dyuxuus asugiaHras 6§10, 2€
JAAaMHUHT VHE (4am) JuMuT HygTacH GYJICHH. (x) GyHKIARHHT
5-ratpu. Arap x—a+0 (x—a—0) A A
P (uam) JIUMUTH MarKyq Ba

5.2)
lim f(¥) =f (@ (im f &)= f @ (
x-»a+0 x—+a—0
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e —

Gy aca, [ (¥) Gynsunsg a HyKTana YHraan (yangan) ysaykcens peidsami.
Mucoa. Ymfy

1
o = (Tha AP ¥ 0
0, arap x=0
Qynrwsnny apaiumg. By dyakuna yuyd
i x)=lim — =0=
xETo F) xiTo 1--2li% 0=17 (0
lim { (x) =lim Sl =1=f(0)

x——0 x-+—0 1'|'2|/x

GYaranmiri caGabau, Oepuaran ¢ynxuns x =0 HyKTaga yuraad ys-
JIYKCH3 GV.IMG, uanfaH 3ca y3nykcus smac. DyHKUMAHMHT YHT (4an) siu-
suraaputnar Tefine Ba Koww Tawpihaapupan (4-606, 3-§) (oitpana-
HNG, YHHHT @ HykTaga Ywraad (uanpan) ysaykcusmursuuar [efine Ba
Koty Tabpu(iapHHy KeJTHPHIN KHiuH smac. Bus yKyswira, Mamyg Ta-
pukacuia, GyHzall TabpuAapHH 6a€H STHIINH TaBCHS STAaMH3.

10kopuaa xeaTipuaran Tabpudaapiad xVpuuaguki, arap [ (x) QyHK-
UHA @ HyKTana XaM YHIAd@H, XaM yangad Oup BakTia yanykcns 6y.aca,
GyHrus Uy nygmada ysaykcu3 Gynami.

6-Tanpud. Arap [ (x) ¢GyHguns X < R TynaaMumur xap 6Hp HyK-
TacHia yanykens Gyaca, Gynkuua X mgniamda yssykcu3 1ed atanajd.

Macanan, f (¥) dyukumua (a, b) nnTepBasHMHT Xap 6Mp HYyKTacHAd
y3ayKen3 Gyiaca, GyHKUuA wy uxmepsaida y3ayrxcu3 1e6 atanani

f (x) ¢ysxunn [a, b] cermentna Gepuaran Syacnu. Arap 6y dynk-
ung (@, b) Aa yanykch3 GyJca Xamua a HykTaja yHraad, b nykraja
yanzad ysayken3 6yaca, GyHxuus [a, b] ceemenmda y3ayxcud 5el ara-
Jiagy.

o -

Mucon. Yuwby f(x)=VXx byskumsnnsr R Tymnavga yanyxcus
GYAHIHRI KYPCATHHT.

Appan ¥ a € R\{0} nyxTasa Gepruran GpyHKIHARHAT Y3ayKCH3IITHHE
kipcatamus. + &> 0 con o6, Gy conra xypa & > 0 conun 5:% pl a-e

ae6 xapaftmk. HaTwkaza |x —a| < 8 6Yarauaa

o= o) . sy
TR G TRy Pp— et E—
V¥ 4+ Vax + yaz]
= lx—al E ol
H X LLJ}T'Q 333 33—
| i 2I .|| -ITI- i 'Iyu-

TEHICH3MHK Keand uikagn. [emak, dynkuus 3 a€R (a = 0) nyxrasa
Y3TYKCH3,

?H,'.IH a=0 6Yaran Xoama, ¥ & >0 coura kypa 6 >0 comun & =
= ¢’ e oam6, |x —a|=|x|< 6 6yaranga
e Fi
HO—=FOI=@xl<y §=e
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BHICH3NHKKA Sra GYsamus, By sca 6epunaran (yHKuuauuur a = 0 HyK:
A y31ykcH3 6yanmmnd npoganaidu. [Jevax, GepHaran (QyHKUHS R
YIaaMaa y3/IYKCHS.

2-§. PyHKUMAHHHT Y3HJHWH. Y3HAHWHHHT TYpIapH

Masikyp GoBuuur Gowwuga x —a aa f () DYHKUHSTHART JIMMHTH Y4YH
Ixon 103 Gepuiunud Tabkugaab, 1-§ ma 1°- xoaHk ycpraiulHK. Byf'ma
i3 yanykeus dyHKuHMsaapra sra 6§aguk. Sugn 2° — 4°- X0AaPHH XaM
ipraHamus, A ’

() pysxuns X < R Tynaavaa asukaanran 6ya40, a€X nygra X
YIAAMHHHT JMMHT HYKTacH GYJICHH. )

T-raspuc. Arap x—a na [ (x) QYHKUMAHAHD JIHMHTH MaBKYH,
ek 6yand, lim [ (x) = b= f (a) éku Lim fx)= oo (4, — o0}

X-e0 =

8
. - v g / -
aca CKH hyHKUMAHMHE HMMTH Masikyj Oyamaca, YHAd F ) dynx
Wi @ nyxmada y3uauwea sea KeHnIaH.
{ = q a.10-

DYRKUHAHHHT @ HyKTaza y3WwMiira sra Gyramrai SO/LTAPUiH
11 Kapab yTamu3. V110
b i I3 (] ‘f

I x—>a na [ (x) GyHKIHARGHD JHMHTH MaBiyd, JexIq 6y.116,
'19) ra TeHr 6y.sMacHH:

Hm f (x) =b=#f(a) (b—uexad COH).

By xonna, pasmanku, X Aa aumkgasran ymoy
i flx) x=a
* - =
s ey
PYBKLESA @ HyKTama y3ayKcH3 OYnagd:

lim f* (1) =lim f () =b=F" (@-

cHit-
Wlyugait Kuand, Gepuaran dyHKuHAMH3HUAT GHTTA g&:gﬁf ':p;;{:\
wammn Yaraprupud (F (o) Ypuura b o) o HysTasd yHKyuHﬁ 6apma-
wAra sra Gy.aamus. Lyumar yuyH, 0Oy xonza [ (x) by
p Kunuw Mymkun Giaean yauaumed 520 ARHHIAAHL.
Macanan, yuwby

[¥%, arap x == 0 6Y.ca,

1, arap x =0 Gynca
by yuyn lim f (x) =0 = [ (0) My~
itocabat S/pmm:._ 3 Jemak, Gy GQyHRUHA
x=0 HyKTaja GapTapad KHHm MYMKHH

6faray ysuamwira sra (34- yuaua).
Y6y

J X+ COS »1—, arap x = 0 6¥uca,
)= &

(=

l 1, arap x=0 6Vaca 34- un3ud.
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GYBRUEA YYYH hm X cos —i= 0. Arap 6y ¢ynguusnuEr x =0 HyKTa-

nars KuhMarti f (0) 0 ne6 onnnca, Qynxuua Oy HyKTaga y3mYKCH3
6ymb Konamu.

9°. Bumn x—a ja [ (x) QYHKUHAHHHT JHMHTH MaBKyZ 3Mac Jeit-
JHK.

By Xonar, aBBano, x—>a 1a f{(x) QYMKUHSHHHD YHF Ba yam JHMHT-
Japi MaBxyn ea dekan 6Yom6, [ (@—0) # f (a + 0) 6yaranaza pyii Ge-
paau. Iy Xonna (yHKUHR a nyKTana Gupunqu myp yauauuea 20
netinany Ba f (a+0)—f (@ —0) aliupma yHHHT a HykTajard caxpa-
Wy JeiHAaIH.

x—a 72 [ (X) HHHT JPMHTH MaBXYR GYaMaiiauran Gomka Xamma

Xonaapaa GYHKUNA G HYKTAJa UKKUHMU Myp y3uauueq 3ea jeiiniafd.
Macanan, 1) ym6y

[ ! T, arap x #+ 0 6Yuca,
P =]
l 0, arap x = 0 Gyuca
GYyHKUHA YUYH
lim f(x)=0, lim f(x)=1.
x—+0 x-+—0

35- unama. 36- un3ama.

Hemak, Gepnaran ¢yHkuus x = 0 HyKTaga GupMHuM Typ y3WaHilra ara.
Yuusr 0 Hykrazary cakpaim — 1 ra Tenr (35- wn3Ma).
2) Kyitnnarn

f®)=1Ix
Gbyrunsg x = p (p-—O6yTyH cOH) HyKTaja GupHIu Typ y3uaunira 3ra,
yyHkH (36- ynama):

lim f (r)—llm [x] =p—1,

x5p—0
_ll;n [ )= 11m [x] =

3) Ywby
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_—
lsm —, arap x >0,
[ (x) = x
l —x, arap x <0
PyHKkuGA x = 0 HyKTaga ukkuHYH TYD y3uauura sra, yyHkH x—-4-0
4
@ f(0) =sin — dyuKupAHuET THMATH MaBiKYJ MAC.
X
4) Hupuxse dyHKUHsACH
{ I, arap x — uppasgonan cou Gyca,
%)= 0, arap x — pauronan 6ica
R tynnavuunr xap 6up a HYKTACHIA MKKHHUK TYp Y3WIHra 3ra, q\}:i;
Ml XY= 12 y (x) OYHKUMSHHHT VHT JHMHTH XaM, Yanm VT Xa)

VABXCYL 3Mac.
5) Y6y

I .
—, arap x>0 6yuca,

Feo=1"

X, arap x < 0 Gyuca

DyRkuns yyyn

im f (x) = + oo, lim f (x) =0 0 X

1++0 X——0

0fms, 6y bynxis x =0 HYKTa[a HKKHHYK
WP yaunuwra sra Gyaanu (37- unzua).
6) Ywby f(v) =‘tgx qyncumnamr x =
ki

=';Hyigralxam YUT Ba yan JAuMHTIApH 37- am3Ma.

lim  tgx=—oo, lim g ()= +
x> LT.ap %0
> 2
T 2 H Ty
Faam, Hdemar, f (x) = tgx dyurumg x = v HYKTaja HKKHHYI YP
Janmura sra.
&. dumu x—>a ga

lim f (x) = 00 (4 00, — )

#=e caM oo (+ oo,
Sincr. Yuna (ynxumanmr YHr Ba yam JIHMHTJIAPH ;axmcuuqu myp
—o) 6ynamn. By xonna xaw f (%) Qynuna a HyKTal

YSuruea sra nedunanu,
Macanan, ymoy

F=L (x20), f@©=0
7
WHKUAAHKRAE % 0 farn muvure 4 co Hp (6)' X013
lim —]=+ o, lim —];=+°°)'

X+4+0 x2 x—»>—0 X
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Tewax, Gepnaran ¢gyrximg x =0 HyKTaga MKkMHUM Typ y3iLiyura sra.
Hlynpait Ko, [ (x) dysxuna a€ X nyxraza

1) yaaykci3 Gymapn €xn

9) Gaprapad) KMIHW MYMKHH 6yuiran yaumuwra sra 6yaand, €ku

3) GMpuRuM Typ yauammira sra Gyaanm, €xu

4) HKKHHYH TYp Y3uaHura sra Gysanu.

l-acaaryva. Arap a€X uyxta X TymiaMHHHr GHD TOMOHJIH (aBtd
yur ExkH bam) JIT HYKTacl G6yJca, 10KOPHEATHAEK (QYHKUMAHHHT 6y
HyKTaja y3HAHH (VHCIAH €KN Yanjan ySHJMUIE) TAbpH(H KeNTHPHIAAH.

9-3cqat™a. [ (¥) dyskuua X TyniaMpa aHHKJAHraH, Y3JYKCH3
Gynnb, a€ X nykra X TYOJaMHHRT JHMHT HyKTacH GyackH. Dy xXosina
QYHKIHAHUHT @ HYKTajarn KMAMaTd aHHKnanmarad Gysica XaM x—@
Za [ (¥} HEHT JHMITH MaBKyA Ba YekaH, sbiu lim [ (x) = b (b — uek-

X=rid
i cow) Gyammp Mymkus. By mmMur Mynocabarnan doiinananné X U{a}
TYnAaMaa y3iykens 6yaran gynxuus Tysmuw MyMkHH. XakpkaTaH, arap

e o [T, arap x€X 6ynca,
= b, arap x =a 6yuaca

1e6 ommHca, Hatwxana X [ {a} tynaamaa yaaykews [* (x) (yHRLuA XG-
cuil 6YmanH.

Macanau, y = L ¢byskuMa (—oo, 0)U(0, -+ o0) aa amig/aHrad
X

Ba y3nykcns. Mavaymki,

. sinx
lim — = 1.
=0 X

By myHocabataan doiipanasné tysuarad ywgy

sinx
7 () = %, arap x % 0,

1, arap x=10
dbynkia R na yaaykens Gymami.

3-§. MoHOTOH (hYHKUHSHMHT Y3TyKCH3JHFH
BA Y3HJHILK

Bu3 roxopuza X Tynaampa Gepuaram nxtuépnit f (v) (YHKUISHHHT
a€X HyKTazatH MIMHTH yuyn 4 Ta XOAjaH GupH OYJIHUIA  MYMKHHJH-
THIH K{pauK. Kylinpacn Teopema MoHoTOH QyHaxuuanap yuyn Oy xou-
JIapHHHT (AKAT HKKUTACH GYMHIIN MYMKHHAHCHHH KYpcaTajH.

[ (x) dbynxkuns X opamina aHUKJIAHTAH GYJICHH.

I-Teapema. deap [ (v) ¢yuxyua X opoauxda MOHOMOR (pYHK-
yus bgaca, y wy oparusnune ucmairean nykmacuda & Ysayxcus 6y-
4adu, €Ki Gaxam Gupuniu myp ysuswuea sza Gijiadu.

Hc6ot. (x) dynkuua X opannkaa YcyBun GyacHH. X HHHT IMyH-
A3l a HyKTacHN{ onaiankku, Gupop &> 0 yayr (@ —9, a-+9) cX
Gyacne. [laprra kypa ¥ x€(a— 6, a) yuyn | (x) 2~ (2) Ba ¥ x€(a,
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Dayay [ (0) > f (a) G(X'Jraé;g! evak, [ (v) dyuxuns (@ —6, aj na
%T;Epu;an, (@ a+6) ma %y llalf%%rapanaura;mup. Moworon dyux-
WA AMATH Xakiaard Teopemara acoca

limo f=fa—0<f (), (5.3)
limO FW=Ffa+0)>f @ (5.9)
X~ra-+

Ginam. Arap f (@—0)=Ff (a) =[ (@+0) 6ynca, dyuxuus a lyKTana
JYKCH3 Gyaanu. Arap f (@ —0) < f (@ + 0) 6§ca, Wy HykTana pyHk-
U GHpHHYy TYP Yy3unHira sra Giiagy.
4p @ HyxTa X opamukuunr qerg HyKTacH Gy.ica, IOKOPHIArH Ke-
JHUYBIMA3ra kYpa, By HYKTAZarn GHP TOMOHJH JHMHTHHHT MAamiys-
AMTHIT KYPeaTHIL Kudos, ’ + ]
4BUIBHKH, [ (x) Qynkuus X OpATHKIA KaMaioBus 6Y.irait Noj1a Xam
WI0XasaapuMuz Xy oy loKOpuIaruzek Gynagum. Teopema HCOOTJIAHIH.
SHINT MOHOTOH by HKUsNITHT Y3MyKcH3 GYmilln XaKHIATH TeopeManH
KeATHpAM]13, v i GG
2-Teopewma. Aaap f(x) Pyrryus X oparukda moHomo J‘aaf't
YRune Kudmamisapu manaamg Yy={ () x€X} 6bupop opanus
Wopam 6gaca, y Xorda 6y pynryus X on yaayscus 6y/1:16u. Gaaa
He6or. Annan YyH [ (x) dyskuna X za YeyBum 65aciH. mzpca
WAk, f (x) dyikngs TCOPEMAHHHT  1MAPTIAPHHI f‘iaHoaT‘?alTeop -
M, v Gupop a € X HYKTana yanykcrs 6yamacud. ¥ xonga |-Teop
ard K¥pa y Gupinyn TYP ysunuuira sra 6yaamu. SIblir

fla~0)<f@+0) A
O (arap o yKTa X opamukmuur werkn mykracw Gyuaca, (5.3) Eku
(54) Tenrerzamy Ypinau 6ymamu). Haruxana

*<a 6¥aca, f(x)<f (@a—0)
¥>a Gjnca, f () >Ff (@+0) W
a

0mis, f(x) dynkuns (f (a—0), f@a+0) ”“TePBa"maEHHf (gy é‘ca
BotIka Kitfivatiapis xey 6up YEX na kabya KiIa onMngIaT- e o
H) wmsr uitvaraapy TYnIaMu Y, 6upop opanukAaH H :,)fr)! S S
Mra suAzup. Memak, dyukiug q HyKraga GUpHHYH TYp V3
f¥na ommarin, Teopema etor 6§,

4-§. VYaaykcua dynxuusaap yerega
apHMeTHK amMaanap

2 i K§ mafirMaci
i yanykens bYHKUSIAPANKE SaFHugaCH, affpviacH, Kj
8 HHCOATHHH y3yKCH3TIKKa TeKILIHPaMH3. 4 gl
nujnaamnda
d-Teopenma. Azap f (x) ea g (x) PyHKLHAIAD )gacyfayxéus 6ija-
Musranean Ggaub, yaaprune Xap 6upu a€X HyKma
a,

PO =g, 16 9, L (g 0920, v xEX)
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dyHKQUAIap XaN WY RyKMada yaiyxcua ofaadu.

Hc6ot. By Teopemannnur nc6oti gmmuTra sra 6yaran ¢ynkuusiap
VCTHIA aDHOMETHK aMaajap XakijarH TeopeManapiaH GeBocHTa KeJuG
unxazy. MaeasaH, HKKHTa Y3AyKCH3 (YHKUMA KynmafTMach sHa y3a1yK-

cu3 dynkima GYanunmn xypeataiank. | (x) Ba g (x) yHkumsiap 4 HyK:-
Taja yaJyKCH3 OYJ/CHH:

Jim f&)=1F), 1,‘”3, g (x) =g (a).
Y xoaza
lim [f (x)-g (x)] =Ilir£1 f (X)~lir£1 gX)=F(a)-g @

X
650, yEAaH [ (x)-g (x) QYHKUMARMHT a WyKTaja yanykcns Gyauiid
KeJqub unKami. BT

3-scnarma. Mkkura QyRKuus HUFHHAACH, alinpmacu, KymaHTMach
Ba HICOaTH yanykcus Gynumminan 6y dyHKUMSITADHHHT Xap CHPHIIIT y3-
JyKci3 GYJHIIM KeJHb uMKaBepMaiii.

Mucoa. Kyiuparn f (x) =x Ba

cos l, arap x = 0 6y.aca,
g ()= 5

0, arap x=0 Gyaca

¢Gynxung R ja
yanykens Gyaran Xosza g(x) dyHRuMA x = 0 HyKTaga yamyKcn3 2Mac.

IOKOpHIa KeATHPHJAraH TeOpeMa KYLHJIYBUMjap XaMpaa KymaiTyByH-

2D COHH HXTUEpHMH ueksn GY/iraH Xoaga XaM Ypuuau GYauusna xyp-
caTull KHHHH 3Mac.

SHAH TeOPeMaHHHr KYJJIAHHJIHIIMra MHCOJJap KeATHPAIINK,

;o 1
(yHKUMANAD KYnafTMacHiaH TysHaraH ¢(x) = .¥-cos—
n

Mucouanap. 1. y=ax", a=const, n€N ¢ynxkuuss R na ys-
JYKCH3.
Papmawxy, f(x) =x ¢yHKian R ga  yanykcus, Arap  Gepuirad
GyHRUHTHH
y=ax'=axx ... x
n Ta

KYPHHHIIZA WPOKANA MYMKMHIHTHHH 3BTHOOPra  0JcCaK, 3- TeopeMara

" n
KYpa Y =ax QyHKUMAEHHT R 1d Y3AyKCH3JIHTH Kequb YHKATH.

Kentupunran sucon Ba 3-Teopemanan OyTyH sa Kacp patlionaf
¢yHKLUsNAD

PR =o' +a x" "'+ ... +a_x+a,

Oy = X Fad T+ ta it
by X by "N b, xtb,
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@, ay, ..., a,; by, by, ..., b, — yarapvac connap, n€N, meN) ys
BHHKAAHAUI TYMJIaMJ3pUNa Y3JIYKCH3 GYJIMIIH KeJHD YHKaH.

2. y=tgx, y=rclgx, y=-secx, y=cosecy (yiKunsap y3 aHux-
JAHHW coxajapuia Yaiaykeu3. Xaxukatan, Oy (QyHKuusiap  ysaykcna
QYHKUHAIADHUHT HuCG3TH Opkanu udboaanatajy.

5-§. Mypakka6 (QyHKUMAHMHC Y3JYKCH3AHTH

i = f(x) dynkuga X Tynaamaa, z = ¢(y) Gynkuus sca Y 1ynaam-
18 aHHKAaHran G6yau6, yaap épaamiza z= @(/(x) MypaKkat cyHELE
TyauaraH’ 6yscun (4-6o6uuHr |- § Hra Kapanr).

d-veopema Azap y = [(x) ¢yrxyus a€X nyxmada, z=®{y)
Bynkuus sca a myxmaea moc Keazan Y, =[(a) Hyxmada Y3ryrcus
fiimea, z = o (f (x)) Mmypaxkab ynryus a HyKmaoa YAYKCUS 6yaada.

WUcbot. i = f (x) dysxuan a€ X nykraga, 2= @ (y) Qynkuna sca
Moc y, = f(a) nyKTaga yaaykcn3 GyacuH. QyHKiHs Y3/YKCH3AHII Tab-
pimra z¥pa e >0 coH yuyH IuyHpad o> 0 coH TONHJANHKH,
[|—1,} < o Tenrchaauk Gamapuaca, | () — 9¢a)| <€ TEHTCH3IHK
s Gancapwaann,  Llynnurpex, osuuran o> 0 COH yHyH 1uyHAaH
b= 0 con TonuaamuKy, |x —a| < 6 TeHrcHaIMK GaXapharaiia ) —
—fta)! < o Teircuzank xam Gaxapunapu. JeMmak, \#e >0 coH yuyH
WyHna# &> 0 coll Tonmmamuky, |x —a| << § TeHrCH3JHK Gaxxapuyrania

lo(f(x) —o(fla) | <&

RiFcn3AMK Xav dawapuians. By sca z = ¢(f(x)) (YHKUMARHHT & HYK®
1ana yanyxens Gy HNHE GHyigupany. Teopema HcHOT ﬁyﬂllﬂ-
. Mucoanup. 1. y=a* (a>1) R tymaavaa ycyBir (YHKUHS.
Xap Oup y > 0 g2 x=log,y Huar MaBXYA 6y HmKAan GepHJrat
byrkumsuunr knfivatiapn y = {a*: x€R} =(0, J-c0) OpanHKHH Taul-
i 3THIM Keud umkaan. Jlemak, y = a* QyHKUHA R na y3nyKcH3.

2. y=log,x (a > 1). By byskun X = (0, too) opamuiia yCyB-
. YuuHr Kuiivataapn Y = {log,x: x€(0, + )} — R Hu TYJLHpaiH,
WHKH Xap 6up yC R yuyn x = a’ mapxya. Hemak, ¥ = log,x (@> 1)
fytiguns, (0, +oo) za yanykcws.

I0kopina xeatupuaran KypcaTKuumi Ba JjorapudMHK ¢yHKuMAIAP=
mhr 0 < a < | oYarania yanyxch3 sKawaurd Xav 2- TeopeMajiaH Ke-
WO UHKALH. )

8. y=x" (x>0) napamanu QpyHKLWHRHH KAPAAHK- By ¢ynKUHsHH

Y= = ﬂ“ logg x (@ 0, a# 1)

jpranwna whomanam mMymkun. Arap jlogax PyHKUHT (0, + oo’) aa,
¥ QynkuMs 3ca R 1@ V3IYKCH3 SKAHHHM IBTHOOPra oncak, y Xonnd
4ypakka® (PYHKLUUSHHHY Y3JyKCH3JHFH XAaKHAArH Teopevara acoc/aO

- aK| i |
j=2x" dynknmsipar (0, —oco) opanmkia YSIYKCH3 Oy HLLIHE TOT
3.
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6-§. JlumaTaapHH XHCOGAAMNA DYRKUMSHHHE Y3IYKCH3MHIHAAH
doiinanannui

MabayMiit, QYNKOMANAPHUHT JIIMUTAAPHIN  NHCODJAIL  MYXHM, Y
Gian OHpra auyariia MaulaKkaTuii Higup.

OYHKUHANAPHINT Y3JIYKCH3 GYIMIE 3Ca, YJAAPHIIE  MIMHTHIN TO-
g Ky Kesam.

v = f(x) dbynkuna X <z R timnampa  aumgmanran  6yumd, a HyKTa
X WHHT JIMHT HyWTacn Oyacuu. 2z = @(y) ¢yscuus sca ¥ < R Tyi-
naMia avmgaanrad. By QyHkumsiaap épmamuia z = @ (f(x)) mypaxka
YHKLMA Tyaxmrau 6y acun.

Arap llm f(x) = y, mamxyn 6YuHG, 2z = @(y) dyHkua Yy, HyKTaga
Y3ayKReH3 6yr1ca y xonga lim ¢ (f(x)) maBxyn Ba
Xx=-a

l‘fl () =@ (y,)

TEHrIHK YPiHM 6Ynany.

Xakukarau, x—a 1a f(x)—>y, Ba @(y) dyuxwa y, Hyxraga ys-
AYKCH3, SIBHH §— Y, B2 Q(y)-— @(y,). Y Noama wmypakka® (yHKUHA-
HHHT JIHMMTH Xakpiarg TeopeMara acocaH x—-a aa @ (f(x)) yuxunsg
JIHMUTrA 3ra Ba

limg (f(x)) = lim ¢ (1) = @ ()
x-a Y—yg
TeHM/IMKAAp Ypuian. Dy Tedrsukaapaad  yaayken3 (ynkuusap yuyH
GYHKUNA HLIOPACH OCTHAA JHMMITA YTHII KOMAACH KeaNd UirkamiL
limg (f(x) = olim f ().
Xyeycan, f(x) = x 6Yaca,
lime(x) = ¢(limx) = g (a).
X—a X—=a
Mrucoanap. [. Kyiingarm
!
lim(l - px)*, O0=peRrR
X=0
! i

JAHMHTHA XicoGnaur, Bu3 Gymi lim(l + oy = hm[(l + )" §pa-

HuiIa €3n6 onavu3. Papwanki, ,\—>0 Aa y = m—» 0 Oymamr. byi-
ZaH Ky{iiarng TonaMus:

3
lim (1 + p)*7"* = llim (! + )t ="

“ PR b x\n
Iy micongan doitpananud hm(l ~-1——\. AUMOTHH Xav  XsicoBaaul
n-so nj

sysiint, Yiga 0 = x€R, Papwanxi, — € R ga sa n— 00 a —‘I—=!I"0-
n n

Wyumur  yuyn
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i 1
Jim (1 2 = tm [+ ) = im0+ T ="
n 4—0 Yool

n—®

2. Kyihgary nMMHTIapeH XHcoGaaur.

z o7 (] L 4 |
a) lim Joglvn) _ log, e (6HpHHYM MYNHM JUIMIT, d > 0, a=1)
t-0 X

gt ! _ 1)
6) lim % = \na (uxxunun myxas aur, a> 0, a=1);

x-»0 X

A ] L% —1
B) ],m '__)—
=+l ~*

= ¢ (yWHuun MYXIM TUMHT).

By myhocabatiapHu McoTaaula JorapipMIK, 1(')‘/pcaTKuqm'1 B2 Adga-
Kan (pyNKIHSJIAPHHHT Y3JYKCH3AHEHAAH (olifananaviia. Jlapxakuxar,
a) xoJaa
1
] —
" jog,,(1 -+ x ! I by S ]
fim 22020 g tog (14 ) = log, [Him (1 4 X)7] log,c;
x-+0 X =0 x—0
6) xoapa 3ca a* — 1 =1 ae6, x—0 12 f— O GVaHILHBE 3BTHCOP-
ra om0 TonaMI3;
e — | F 1 1

lim = s
I.l 0 logg (148 log,,[lin} 1+ t)lll] logat
foal

lim = Ina;

Xx-»0

. Inl+9 .,
Husonr, B) xouza (1 + x)*—1 =1 1e6, cynrpa &= m pa x—0

Ja {—0 Gvaimniun NncoGra osicax,

i ; 14 %)
(10— s : t In(l 1) In( i[z,'._
e )= = L o AR e
xl—omO x 1”13 x 122[ In(l=10 In{l+% t

KeNO uIiKa L. 2

3. Mxiarra f(v) Ba g(x) ¢ynxmm X < R 1ynaadad
a uykTa X TVNAAMHIHT JMMHT HyKTacH GYJCHH.

Arap

AHHKJAHTaH.

lim f(x) = b (b>0), Iima g =c¢
X—=a X~
JMiTaap Ypunan 6yaca, ywoy

lim [f] & = o°

JIMET XaM Ypminin Gysagn.?
Xaxuxarati, [f {.\')]‘"” Dy HKUTSTHI

[f (X)]g(“) = eg(x) In f(x)

gipunnwaa 1ho1aad, eyrrpa kypeatkiumi NaMd ﬂol
LISNAPHINT  Y3BYKCH3ANIIiAGH (oiiadatHo, Kyjinjarit

rapHpMIK GYHR-
1 TOMaMi3:
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0 Bm [g(x)-1n [ (x)] Tim g(x)- In [Hm f (x}]
. ‘) J ) (> - x—a
lim [f(.\‘)]g(*) — 1lim & aftx) _ P — gt 3 =

x-»a x—a 1 c
=e =€ = b

Oparaa [f)1% dynxums dapascaru-kjpcamcudy dynxyus peb ata-
nanu. ;

Japaxani- Kypeatkuymt [f (x)]g“’) (yRKUHA KyHHIarH
I) 1_imf(}~‘) =1, limg(x)= oo;
9) lim f(x) =0, limg(x) =20
x-a x—a
3) limf(x) = + o, limg(x)=0

Xo/iapia asBasl Kapa® YTraHMmusra YXulami, aHMKMAac/HKJaPHH uchona-
natiwr. x—a g [F(1P° dyskuus 1) xomma 1%, 2) xomma 0°, 3)
Xomfa o0 KYPMHHILZATH aHAKMACJIHKIAp Aefirnany.

Mucon. Yuwby

1
lim(“r";'{"r)’F (@>0, b>0)

2N 2
JHMHTHE XHCOBJIAHT.
1
at +b6" v o ©ox
(—2—>’ nposa x—0 ga 1°kypuanary aHHKMAC/HK AN HOOPAT.
YHH OUHII y4yH JHMMT MINOPACH OCTHAATH (YHKUMAHH KyJail.Kypi-
Hinuza €3n6 osnb, KeHHH AuMHTra yTamua:

I
i [0
x—~+0|_ 2 I

i
T N
lim [ )"
x—+40\ 2

2 a

=lim [ 1+ (ﬂ‘_l)___ﬂ__l) (¥ — I)4-(b% —1)
=0 l 9 ]

L LN S |

2x

I 2 lim % = b=t
a = 3 X [40X — 1 X oy
= |, [+ =0} } 40

9

a0

1
= (Inalob) ——
= =V ab.

Jevax, x—0 xa Gepunran dyuxuuauunr aaMuty )/ ab ra tedr.
7-8. Yanykens dyHKuMSMApHMHT XOCcanapH

Bua ywo6y naparpadia HykTaxa XaMja opanukna yaayKcha Gyarad
(YHKIHANAPEHHT XOCCAJAPHHH YDrasaMH3.

l. Hyktana yanyxkcus 6yaras pyHxuusmuur Xocca-
aapu (1okas Xxoccanap). f(x) Qyskuus X tyniavpa aHMKJAHTaH
6ysicui. X nan GHpOp X, HyKTa o6, Gy HyKTawuur iy Tymjiamra Te-
rHwaH 6yJrad €TapiH KHYHK aTpodHHH KapaHuwk.

164




®apa3 Kunaiuuk, f(x) GYHKUAA KapanaéiraH ¥, HyKTaga Y3JyKcH3
6yncnn. By xonma tabpubra kypa lim f(x) = f(x,) Vpusam, sieum f(x)

L

DyHKUUA X, HYKTaga YeKad JHMHTra sra Oysiagn. Hexsu JsmmuTra Sra
6ynran (pyHKUMANADHMHT  Xoccanapujan (3-6oGmuur 4-Hra KapaJICHH)
doitnananud, x, HyKTana yajykcua 6yaran QyHKUHSIADHHHT XaM KyHH-
AaTH XOCCANAPHHH aHTa O/aMH3.

1°. Arap [(x) bysxums x, HykTaga yaaykews Gyaca, y Xoiia X
HYKTAHWHT eTApJH KHUMK aTpodifa dyHKuua uerapamanran 6ynami.

9° Arap f(x) Gysxums x, HyKTaga yamykcus Ba [(x) = 0 6yaca, y
X0NEa X, BYKTAHHHT eTapJH KHUMK aTpoduiaH opHrau 6apya i HyKTa-
Japna (hyHKLMS KHMATIAPHHHHT HUIOPACH [(Xo)BHHI HLIOPACH KalH 6Y.1a1H.

l-natnka. Arap f(x) QyHKIHST X, HyKTaga yaiykcus 6yanG, Gy
HYKTAHHHT €12pIH KMUMK arpoduiaH OJMHraH x HYKTazapia yHHHE
KuiMaTiapy Myc6aT Xam ManguH nuwopanu 6§iaBepca, GYHKUHAHHHT X
HYKTallard KHHAMAaTH HOJra TeHr Gymamu. -

3°. Arap f(x) yHkums x, Hykrajga yaaykcus Gyusca, Y Xoaid
e >0 yuyH x, HYKTaHHHT INyHAaH eTapn KHUHK arpodu TOTIHIAIH-
K, Gy aTpotiad ONMHraH nXTHépui ¥, x” HyKTanap YiyH [F(x)—
— x| <& Gynapu. 1

Xaxukaras, f(x) GyHKUHR X, HyKTaza yauyKcH3 GOyaranjiriian
Y& >0 con oanHranpa xaM, —2—- ra kypa wyngai 6> 0 con TOmHAA"
an Gapua x Jap

HYKTaHWHT €Tap-

KN, | X — x| <C8 TeHrCHaIMKHM KaHoaT/aHTHpajgHr
yayH | f(x) — ) | < —;— TeHrcu3nuk GaxkapHaaiu. Xo

i KuunK atpoduaan omuHraH x', X’ myKTanap yuyH XaM

B
i £ g
T E = < 5 () — [ | < 5
@ A i " 3THK
TEHTCH3NUKAAD YpHuAN Gyam6, yumaH |[[(X)— fx")] <& TenrcHan
Kenub uMKamu. 1
DyHKUHANHIT HyKTa aTpodugari XoccasapH
pu ieHnnany,
s BHHT
l. Cermentna ysaykcus Oyarad d)yﬂz(l;};angxf@anma
Xoccanapu (rao6as xoccaaap). g X TYnAA
la, 5] cermeHTHM, SBHM

YHHHT A0KQA  Xoccaad-

X={xxCR, a<x<b)= £
={a, t] i .
Tmjiamuen o6, 6y Tynsiavaa g-p
AHUKJAHTaH Ba Y3JYKcH3 6ya- & Z b,
I

faH (YHKIHAJAPHHHT XoccaJa-

PHHH ypraHamus. :/~/
5-Teopema. (Boabmna-

Ho— KOIWHHHHT 6upHHYH

TeopeMach). deap f(x) dyux-

yus [a, b] ceemermda anurran-

i 6a Yyaayxcud 6gaub cee- 38- anaMa,
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MEHMHUHS HeMKU HYKMaapuoa xXap Xua wuopasl xudsamaapea 320
Gjaca, y xoada wyndal ¢ (a <c-<b) nyxma monuraduxy, Y Hifgma-
da Gynryus Horea adaanadu: f(c) =0.

Dy Teopema reoMeTpHK HYKTal HA3apAad, V3/IYKCH3 3rpH HH3UK 0X
VKHHUHD GHP TOMOMIIZAH WKKHMHUH TOMOHMra YTHIIZa YHH anGarta Ke-
310 Ve Hhonanaityr (38- unsma).

[lcGot. f(x) dysxuua émug [a, b] opamuiga yaaykcus 6aub,
fl@ <0, f(b) >0 6Yncuy, (f(@) >0, f(b) <O Gyaran xom xam uryHra
VXiaw Kapaauu MyMKHH.). {a, b] cerMeHTHUHT $ HYKTACH{! OHO,

kt

- = (a -} b}
Gy aykraja f(x) dyrcuMauHHr KuiMaTHHY Kapaiimua, Arap [(— )'——0
: a+b o s
6yaca, c = —— neb onuuud, yHma f(c) =0 Ba gemax, Teopemi HIOOT

9
a+b'}%o 6)"’nca, l-a, a‘ f_r], [(r + b b‘ s

stiarag Gyaam. Arap f ( : ,
2 L] ]

MeHT.IapIaH YeTKH HyKTamapuaa f(x) dymkuua Typsms Hwopamn Hiivar-

ra 3ra Gyaapurasudu oaud, yiud [ay, by] opkanu Genrmmaitvna. Jewak,

f(z,) < 0, J(b,) =0 6yaud, [a,, b;] cermentmur yayumuri 3ca b, —a; =

7—a .. " L -

= —— Gymamu. CyHr [ay, by] cermentridr —ihz—b‘ HyKTacHuy 04,

6y Hvktaza f(x) muur KuidMarimr kapaiimus, Arap f| f‘—:’—'] =0 oya-
o f
a+b m 3 ,
ca, = l—,L Aeb omnnnd, yuaa flc) =0 Ba 6y somia Teopema HCOOT
y ['3’—;—”—1—, bll CerMeHT-
.rrapnflg ueTkH HyKTanapuia f(x) dyuxuus Typmr mwopaan Kuitvarra
3ra Gy.aaguraunii omd, yuu (a,, b, seftvus. By xonga f(a.)<0; [(6,)>0

Ba {d2,, b,] CerMEHTHIHC Y3YHJUTH b, — a, = b=a 6vaay. Dy scapaén-
2 Pl 3

Gvmany. Arap ff'a‘gﬂ] + 0 6Yaca, ['ah @+,

9

HIl JABOM STTHD2BEPaMIi3. Harikana & vewan comgarn Kagampait weftiid
CerMEHTJAPHHHT YPlafapuHy IOfanoBuit HykTa cibamiaa awyiait ¢
HyK7Tara KeJamusKil, y HyKrajia QyHkuds nogra aiiaiils, AeMak Teo-

peva HCOOT OYsami, €KH 2KapadH wyekcii3s nasom 3TUG, HuMa-nu KO-
nauiray

lay Byl (ay by), ..., la, b ...

CerMENTIAP KETMA-KETMIH XocHa 6¥namn. Dy ketva- neramsusaer  yMy-
. . e - 7
vt Naui [a,, b,] ma f(a) <O, f(6,) >0 65, [a,, b,] ww y3yH-
b—a ’
1 D o o
it b, —a, = e - 0 (n— oo 72) 6yaan.

nt

”Hqua-uq mollaauirall cerMenTTp NpiHUMmHEA  acocan wywgail ¢
HYETA MamKyIxi (3- 606, 8- §). '

lima” =limb, =c (c€(a, b)).

nu\rfrg‘-) PyHKUIANIE fa, b 12 yaaykeus 6¥unmiian Ga i 1anauub, ToO-
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@y =>c= [(a,)—(c) 5a f(a,) < 0= jic) < 0,
by—>c=f (b,) > f(c) pa [(6,) > 0=j(c) = 0.

Kemmruﬁ TeHICH3 MK Tapyan sca J(6) =0 6Vanum xeans uHKanu. Tecpena
60T GY.1nm, }

. HcBor srugray TeOpeMa KyNruHa TatGuksapra  sra, AyMaaieH y
alipim TEHCaManap eyumunur MaBIKYIAUTHIN  RYpcaThul Ba y.Japui
Taspubni eypny HMKOHHHH Gepap. Macanan,

sinx—xy—+1=0 (5.5)

Telmramany xapaiinig, Pasmanxy, f() =sinx—x+1 R 1a Y3IYKCH3.
Kynragan, oy PyHKunA [0, ;1) cermentia Nam yatykcus 6y.16, cer-
MEHTHIHT yeTkyy nyktanapuna: f(0)=1>0, fln)=—n -+ [ <0,

5~ Teopemara acocan f(x) dyrxuns [0, a] opanukHMur Xeu Gy.1:a-
TaHna €urra HYKTacuna moJra aiianand, sbun Gepuaran (5.5) Tenra-

T ¥
Mannwr [0, @) OpamiKaa eunmn MaBkya. [0, a] cerMeHTHH [ 0, T! Pa
7

2
[ a .
”—Q_J Ak % >0, (M) <0 Gymunmi tonamm3. Jemak, (5.5)

a
[~, n] CErMeHTIIapra ajpatus, [-i,n} HUHC  9eTKH HYKTaJapi:ga
R 9

TEHTIANAHHHT  eupmy ’-1, :rr] opannkza érapn. By xapaéunn AaBoM
2 !

STTipaBepuiy HaTHKacH A SNx—x+ 1 =0 TenrnavManHsr Tarpucii
CUIMIL KEPAKIN AUMKIMRIA  Tonmmmm MYMKHH.

6-Teopewma (Gonbuano—Kownnuur nxxunym Teope-
Macw). Aeap f(x) Pynryun [a, b) ceemermon aHUKIGHEAH 60 Y3IYKCUS
GgauG, yrune “emru Hyxmanapuda fla)= A, f(b) =B xudnamaapea
ol ea A =« B 6yaca, A Ba B opacuda xap Kawdad C con oauneanda
a4 a 6usan b opacudg LUYHOQL ¢ HYKmA MonuAQOUKIL,

i)==C

6yaa0u. ]
Hcbor. Anngank yuyn A< B 6yacun, nxmuépuit C€(A, B) caai-
K. Epnamun ¢ (x) = f (¥) — C pynxuns Tysamus. Papwanik, Gy OVHK-
2 CeTMENTAA yanyKens pa Gy cermenTiir ueTKH HYKTATAPHAA (2)=
=A—C<0, b)) =B—C=>0 xniimarnapiu xabya xmaain. Y
Yoapa Boabuano — Kowmsr Gupunun Tecpemacwura Kipa a  On g
opacila wyKnali ¢ nyxta tonwmamm, ¢(c) = 0, mm f(¢) =C 6y.a-
. By sca Teopewapy HeGotadi. el

ZnaTuxa Arap f(x) dynkuna Gupop X opanukna (8nHs  €x
OUlK, MeXan €kn uekcys) aHHKJaHraH Ba yanykcis Ovaca, y o Noaza
OYHKLHARHHT Gapya KHHMatnapi TynnaMu Gupop Y opaaniian  HOOPAT
6yaam.
HcboT. ¥ = {F(x): XEX} rynnaveuur aHmg  KVI uerapacs i,
2HHK 10MOPH yerapacy M Gy.ncHH;

m=inf¥Y, M=sup?.
x€X N

an b
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Bynna m 8a M jiap uekmit cOH €xH oo Gyl MYMKHH. Aung yerapa-
napuuir Tavpudura Guwoan, WxE€X yayn m < f(x) <M Gynagu. In-
i f(x) bvHkups uitvariapn rynaama (m, M)  HnTepRajHd  TaLIKHA
STHIMHK KypcaTamus. By uxteppania uxtuépuit C COHHH  onaiau:
m<C< M. VY xonpa wyHnait A Ba B corsap TomijiafyKy,

m<A<C<BgM

6ynamn. By A a B conmapui A = f(a), B = f(b) ne6 xapaw MyMKuH
(a€X, b€X). Hcbormanra Teopemara acocan a Guman O opacHad
\iyHAa% ¢ con Mamkyakd, f(¢)=C Ofaagu. Omuuran C cou (m, M)
MUTEPBANATH MXTWEPHA COH GyMraHupad, Oy uHTepRanjari Gapya Kuid-
MaTAapHi f(x) QYHKUMA KabyJl KHIHIDH KeJuO uMKamu.

7-Teopema. (BelieplWITPACCHUHT GHPHHUK T €0peMacH).
Azap f(x) pynryus la, b] ceemenmoda anusranzan ea y3aykcus 6gaca,
ynkyus wy ceemenmoa 4ecaparadean Gyradu.

HUcb6or. TeckapucHuu dapas xumadimk, sieud [a, D] ja y3JIYyKCH3
6ytcan f(x) GyHkuEA yHAA Yerapajaumarad 6yacun. Y Yosxa [a, 6] na
MyHIaf ¥, HyKTa TOMHJAHKH, WY HyKTa yuyd |f(x)|>n( =1, 2,
3, ...) renrcamuk ypuuun 6yaagd. {x,} xerma- ketuxpay boabla-
HO — Beitepiutpace JleMMacHra acocal SIKRH/AUIYBYH KHCMHH {):”k} KeT-

Ma-RETJIHK ApaTHII MYMKHH: X, —- X X, € [a, b]. Summ f(x) GyHxuHA
[a, b] ma yanykcus Gyuranugan f(_uw)—»f(xo) Gyaam. By aca | f(x, N>

>n, sbHR f(x,)—= oo 1e6 Kuaraw cdapasumusra auggup. Jlemag, dyHK-
unst [a, b] Aa werapanaurad. Teopema ucGOT GysmH.

4-scnatma. Kentupuaruu Teopema LuapTHpari OpasHKHHHT Cer-
MeuT GynHWE MyXumgup. By wapr Gama pusvaca, Teopema YpHHIH

6ynMacal KOJHWM MyMKHH. Macanman, f(x) = LS yncuus (0, 1) opa-
X

JIHKAA aHHKJAHTAH Ba yanykcus Gyaca xaMm, y Iy OpaniHiia ‘erapa-
JiaHMaraH.

5-3cnatma. DyHKUUAHEHT GHPOp OPATMKaA yerapajaHrai GYJH-
IaH, YHHHT Wy OPaIHKAA Y3IYKCH3 OF.miud Xap JoHM XaM KesHO
uikasepMaiiin. Macanan, Jupuxae dyuuuscu y(x) uerapajanran Gyica
XaM Y Y3JyKCH3 aMac.

8-Teopema (BeflepuITpacCHHHT MKKUHYH TeopeMach).
Aeap f(x) pynxyun [a, b] cezmenmdn anuxnanean 6a Yysayxcus 64aca,
(ynryus Wy ceemenmdn faununz anuk wxopu xamda aHUK Kydu “e-

eapasapuea spuwadu, avau [a, b] da wyndad x, 6a x, HYKmMAAAp
monuaadusu,

)= sup (193, o) = inf{ F ()}

meHeauRrap Gpunau 65aadu.

Hc6or. Beftepumrpacciuur Gupmitan Teopemackra Kypa f(x) gyurums
le, b] na werapananran. Monomuxy, {f(x): x€|a, 0]} rynnam uerapa-
JAuTaH 3KaH, yHAA Oy TYNJAMHHHC aHdy IOKOpH Xamjd aHug Kydd
yerapanapH Mamxyx. DH3 ymapuu '
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sup{ f(x)} =M, inf {[(x)}=m
aila, b] xnla, b

opkasy Genrnaaitiuk.

upu [a, b] cermentaa f(x) dynkuns M Ba m KuivaTaapiH KaGysl
KIAMMraH HyKTAnap MasKyIHMrHHH K§pcatavu3. Teckapucukn dapas
Kunafiik, sibHu f(x) dynkums [ag, b] cerMentaa Y3HHHMT aHHK HOKOPH
werapacu M ra spmiumachn. Y xoama yx€la, b] aap yuyn [(x) <M
TEHCCH3IMK YpuHIH Gyaand. KylHnark

()= —

= ——r

A VTP

dynKussHn Kapainuk. Papadkm, 6y dyHkund [g, b] cerenTaa aHHK-

MAHraH Ba Y3ayKcu3. BeltepuurpaccHHHr GHpMHUH TeOpeMACHra K)’Pﬂ’q’léx)

dyuRums [, b] na uerapanasran. Jemak, yx€la, b] Jaap yuyi yuoy

L
)= —— <o (o =const, &>0)
xS :
TeUrCH3INK §puiJy. ByHuan

) <M —-;—

5 ¢ . He-
6yamun  keaud wnkagw. By ca M =sup{f(¥)} 3r\aﬂurz{i nglpa c%ra
Mak, f(x) QvilkLus [q, O] cerMeHTAa Y3HuMHT aHuy IOKOP!
apuwazy, il (@, b) ga urynmai x, HyKTa MaBKYAKH,

flxg) = fﬁg,{bﬂt (0}

Bnanw, Xy urynra Yxwan f(x) dynsaua (g, 0] CE—‘"MCH?:_ ygi.t;?;;r
AWK KYHH uorapacira 3pHILALLE KYpeaTHaaaH. Ieopelma uf; E()"m‘e}l;ﬂa nl

B-scaaTva. Arap f(x) dysKuns o (g, b) opaaHia® a4 VaHHHHT
1) aHHKAANEAY BA yanykens Oyaca, yHemud my O pﬂﬂﬂhlt yHKUHA
?inn{_ Herapajapird SpHILIMAacTHrd My MKHH, J'\iacae'laéhr‘fx(__;ﬂ__lx m[&;,! =
0, 1) matepsania yanykcus. by QyHEKUdn yayHE Sub s o 1 5
Gyaami. AmMmo (.t)yHKU};SI ysumzir@gup pa inf KuBmMaTJiapira (0, 1) ue
T(!pBaJ'I.’lZ 3[]]!![].‘.131‘1,1!1.

Onatna QysKiMAdEHr GHpop OpasHKAArd XoC
roccanapy nel arananm. A s

9-TeopeMa (lecxapn GYHKRUWHAHHHT '“a;gﬁs};ﬂ;nlr[ni:gi
Aeap f(x) pynyun X oparuxda awuspaneat, YSMIEES a0y
foyguie (kamsuld  Kasaosu) Giaca, 6y (f)gm\’i{iiﬂ Kﬂ"' :.mq“q Mas-
uhoparm Y = { f (x): x€ X} opasuxda meckapu [ ulJ KAMQ084LL)
®yd Gyaub, y yaaykcus ea Kamoud Jeyatd i g
bijaadu.

Hc6oT. [(x) dynrkuua X opasnkna Y3IyKCH3 B xap 6up Yo€Y
KiiivaT/apH Y OpamMkHH TyTaw TYAAMPARH. LeMAK Byumatt 4,EY
yayH X pa wiyinait x, TonuaagdkH, f(X) = Yo o e a’l‘ayH xam, arap
T4 MOC KeJAaJuraH x, Hykta X ja srona Gysgaid. X‘am{lﬁ*a oJIHALNTAH
X opajHKAA X, JaH KaTTa ek KHuK Oyarad & .Ialy(,‘;M y, Ha Kart-
Suica, f(x) dyHKums Yeysun Gyaranu yuyh f(*) =Y ‘}“,Hraﬂ xap Gup
Ta 6k KHUHK Gfamd. Ilyugai xuau6 Y opamkadt o i .

1

cajapd YHHHD 2a06ax
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yra X f1a ynra Moc KeJajurau AroHa yujail x  TOMMJGAIKH
f(x) = y 6Ynamu. Hemak, Y opanikza Teckapu x =/ '(y) oynxwia
MABKY L. JHAM ¥ = [ 1(y) dynkumnnmar Y opa kathuH  foypuit  Oyan-
winn, b g €Y, €Y, y, <y, 6Ynrauga x, < x, TEHICH3.IHK YPHH-
mt (= Ny, X =[N y.)) Oyamummm  kypeatamus. Teckapucnin
dapa3 KHAAHK: ¥y < Y, OYaranga x, > x, 6yacun. ¥ xonia y = f(f)
dynkus X ja arsuit yeysummurugan fx,) > f(x,), awhM gy > s OF-
nami. By aca y;, < Y, Ae6 onmummura suupup. Jdemak, x={"1(y) dysK-
unA Y pa KaTbiil yCyBuH.

HiixosT, MOHOTOH (GYHKUMAHKHHE Y3MYKCH3JHIH XaKMpary Teopemara
kypa, x = f 1 (y) pyskuss Y opamMkia yanykcH3 6yJan.

y = f(x) ¢pynkunsa X ga xamatoun Gyaraufa XaM TeopeMma HOKOpH-
jarpaek ucGoraanaiu. Teopema ncGor OVagd.

8- §. OYHKUNMSHKHT TEKHC YanyKcH3nRrH., Kawrop Teopemac

y = f(x) dynkuua X Tynaampa anukaauran 6Y.mG, v, € X nyxrala
y3ayKcn3 6YcHH. DYHKIHS Y3/YKCH3HTH TabpHdura kypa, v e>0 co
yuyn wynaai 6, > 0 cou Tonumaguki, | X — x| < 8, TeHTcHIAHK Y puH-
an 6ymwaan | f(x) — f(x,) | <& TeHrcuamukHuur XaM ypusan Oy.HuId
Keanb unkapu. By Ttampudnard §, > 0 cou apsan TabkHanal yTranaMus-
ReK € Ta GorMMK: 8y = 8,(e). Jumu [(x) dynkuna X uuur X, (x; = Xo)
HYKTACHAA XaM YaaykcH3 6Y.icuH. Slna Tawpndra xipa, /e >0 coH
yuyt uiynpait 8, >0 coH Tommnamdkh, |x—x,|< &, aan |f(x)—
— f(x),| <& xenuG ymKazu.

f(x) OYMKUMAHHHT X = X,, ¥ = X; HYKTaJapia YyaJyKCH3JNCH TabpH-
¢uaari € >0 con 6up xua 6yaraH Xosga NaM  yHra Moc  Ke.ldJdrad
8, Ba 0, comnmap, ymyman, Typinya Gysann, sbHW (ynkuus Gup Heura
HyKTanapia y3ayKcH3 GYaranfia, ysJaykCH3HK TabpHpuuary 6 > 0 col
dagat £>0 raruna Goramk Gysmacian, Kapana€rrail HyKTard XaM
Gormy Gynapm. Illysw xam aittim xepakkw, arap 8 = min(§,, 6,) ned
ominca, 6y 8> 0 con X, Ba X, Hyxkranapra Gapasap sipaiiBepami, UYHKH
lx—ux| <8 pam |x—x)) << 8 Ba lx—x | <6 man |x-—x |8
KeaHb ynkamH. Miucosnap kapaiank:

1) f(x)=x® dyukuua [0, 1] cermentaa Y3JAYKCH3, KYyMIAAaH
ag[0, 1] nyktapa yanykcusgup. Tawpupra xypa, *fe> 0 con yuyH
8§=Vd"+ e—a 16 omunca, |]x—a|< b [6yarauaa

&) —f@))=|x*—a*|=|x—a|lx—a-+2a|< §(6 +2a) =
=(VaTe—a)+ (VaTe—a) a=e

6ynann. Iemak, 8=} a®+Fe—a 6yuu6, &> 0 Giaan Oupra Kapa-
Jaérran a€[0, 1] nyxrara xam Goraus 3kan. Bupox,
8 =minb=min(}V @ Fe — a) = min ———t -

asfa, 1] a0, 1) scloiVaEFe +a 1L+ YT—¢

Ae6_oamnca, fx—a|< 6§ nan |x—al << 8 xenu6 uugagn. Uly caGaGmu
Ov 6> 0 con [0, 1] cerMenTunsr Gapua HykTaapura TVFpH KeJdid.
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Wynnait kuaud, fx)=x* dyuxws (0, 1] cerMentivir Hykranapi-
1a yanykens Gyauum Tabpudupars 6>0 con ¢>0 con Ouiax

fipra apasaérran HyKTagapra Gorauk GyJca Xay, wiynpa §:>0 To-
muagiky, y [0, 1] cerMeHTHHHT Gapua HyKTasapira SpaiH, GourKaya
Kt alitranga, wy 8 >0 con daxaT € rarima GoraHK 6y, Kapa-
MaéTran HyKTanapra GOFJIHK 3MAc.
; 1
2) [(¥) =— yuguug (0, 1] opamukia Y3IYKCH3, IKyMaalaH
"
a€(, 1] nykraza yaaykousmup. Tawpugra Kypa, i >0 col yuyH

eqt P i
8= (oo Xed omthca, |x—a|<§ 6yaranna
- @

TR R e L L
[f(x) ”ﬂ)l—ii—:j-— s <.] BT 3 ea?
1+ ae

Opaami. Hemax, 8 upur Tasjaddun &> 0 Giaad OHpra a€ (0, 1] Hyic:
Tara SorauK. Brpox, 6y xomma & mmr a € (0, 1] GVfda MUY Mt

(e 0.

8= min § = min —
ac @] nE(u.l] 1+ ae

By sca fiv) = — dyuxuua (0,1] opamugHAHT HyKTaJapiaa Y3iyKcas

6msr Tabpudiiark 8 >0 con £ >0 con GHiaH 6upra. {iﬂi‘ﬂﬁﬂcmﬂi;‘

HyKTanapra corams Ba (0, 1] opamiHuer Gapya HyfPanapea; dips

meait 8> 0 coll MaRyKyj 3Mac/HiHH KypeaTand.
S-tanpid. Arap % e >0 con yuyH wyHaad B> Dok Tf;ﬂ;?ﬁi.

ki, X tymaasundr [x° —x'' [ < 8 TeHrcu3uKIE KAHOATJAHTHPY

Tpiit x° Ba v (v € X, »' €X) nykranapuid

) —=f@")<e
i : N3

TeiTCH3 K Gavkapitaca, f(v) gyuxmm X mjnaasda meKuc y3ry
Ied aranaji.

! cooarr 6>0 COH

f(x) QYHKUHANHHT TeKHC y3MYKCHIIHK TapPAPHIALT 60”‘1"‘&0 amac
€20 conrarmia 60rMK 6Y.au6, Kaparaerrad HyKTanapra - Tymimr

f(9) dymaua X Tynaasga Tekuc y3nyKcH3 Gyaca, y Uy o
Ja y3IVKCH3 Gy.mtunting HesoTaaw Kuind 3Mac.

Mucoaaap. 1. Yudy

. 3-—
f(\')-f; y KypCaTHHT
pyucesainie X = (1, 2] cerventia TeKHC ysnyxcumumjmv ‘)Pé (L, 2]
#5250 yayn 8> 0 conmr §-= 3¢ 1eb onca, v Xo4W ¥ - '

: ; a
i €L, 2] nap yaym |x" —x'{ <8 parcH3/IK  BaiKapHIrat,

9 il WL W] Vgt e |
1y x —vx|= _{t_ﬁz—-—(\

=&

w | o

3 — 3 — e
ST VTR o

; A ¢ YATYKCH3.
ffaamt. Jevak, y =3/ 5 dynxmm [1, 2 opamiaa TeKIC § y

2. Ky#unaru W



f(x) = sin IT

Qynxua X = (0, 1) nHTepBanja TeKHC yanykcu3 smac. XakukaTaH XaM,
£ > 0 comnl, macaian, e= ne6 oans, x x'' € (0, 1) nyxramap caga-

THAA
]

@Cnt+-Nmn
kapanca, y Xoaja |x''—x'| afiupva yuyn
, ; 1

| —x'| =————

nn (2n4-1)

HH TOnaMn3. JHmt § HU (7 HM KarTa KHIMG OJMIL XHMCOGHra) Xap KaH-
ya KHUNK KHJHG onvul MyMmKkuH 6yaca Xam

v

=— x'= (n€N) nap

1
1

) — 1) = sin BT —sin = 1> 6=

Gynamu. Iewvak, 6epunran ¢ynkums (0, 1) na Texuc yamyxens avac.
By Miconnad QyHKUMAHHHT GHpOp OpaiMKAA y3AyKCH3 OyaHiHAan
VHHHT 10y OpajHMKAd TEKHC Y3/MyKCH3 OYJHWH Keaud uHKABEepMACAHTH
KypuHajd. AMMO KyHuzard TeopeMa puHmL..
10-Teopema (KauTop Teopemacu). Aeap f(x) ¢yuryus [a, b]
cezmenmOa GHUKAGHZAH 8Q Y3AyKCu3 Gyaca, Pyukyus wy ceesenmos
mekuc Yy3arykcus Gyaradu.

Hcobor. f(x) dyukuua [a, b] cermentna yaaykcus Gyscuu. Papas
KuMaimiK, QYHKIEA 1Ty CerMeHTAA TeKuC y3nykens OyuMachi. Jlemak,
6y Xoapa 6upop &> 0 con Ba uxTuépuii kHuuk 6 >0 con yuyH la, b]
cerMeHtAa WwyHmalt x' Ba x” HyKrazap Tomuaamuky, |x7 —x | <98
TEHrcH3MMK GaKaphica Xam

lFe) —i ()| >e
TEHTCH3JHK YPHHIM Gynamn.

Hosra nathnyBun Myc6ar comsap xera-keTmuriun {8,}: 8, 8y,

.y O ... omaliux (8,0, 6,>0, n=1, 2, 3, ...). Qapasu-
MH3ra xypa, 10KOpupard & >0 cox Ba uxmuépuit §, >0(n=1, 2, .. )
coi yuyh [a, b] cermentaa wyHgaii x, Ba X, (n =1, 2, 3, . ..) HyKTa-
J1ap TONHJANUKYM, YJap YYYH KyHHpard myHocaatiap Ypuean Gynapd:

[ =2\ <§=|f () — f(x) | >,
16—l <8&=|f()—[(x)]>¢,

=l <8 =) — ()| >&

{x;} xerva-kermuk uerapamanran. By keTMa- keTnnxzan Bonsuano—

Befiepwrpacc semyacura xypa (3-Gobparn 3-jeMmara Kapanr) HekJi
COHTa HHTHJIyBYH KHCMMH {X, } KeTMa-KET/MK ayKpaTHIN MyMKHEH:
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x;k—Hco Ba x, € [a, b].
¥ xomna 5
|2, —x.|< 8, §—0
Garanipan {x, k} KeTMa- KeTJIMK XaM X, ra HHTHMafd: X,;k-"xg- f (%)
dyukupAnnsr [a, b] 14 yauyKcH3 GYJIMUMZAH:
F o) 1 o) o
) > (). /

Yaapnas sca ; {J
f {xng) = (xﬂk) =l

ket uukamu. Dy sca v n €N yuyH 1?("9’”":"% Nl s

10KOpMIATH TacAWMKKA 3uf, By aupuaT TeopeMani HcGoTnAAH.

[(¥) dynkuns X Tynnavpa aHaguadrai GYaIcHH.
S9-ranpud. Kyimpars

xseug {F}—, ienff {f ()}

u - , aiiTHIa A1
allipma f(x) dyuxuismgar X TynuaMgard meopanuiii 50
B @ opxanu GesarHsaHagu:

o=a(: X) =xsg[{!\, {f () —;éﬂ)g {f ()}

f(¥) dyukuuamuur X Tynaavpard TeGpaHALH KyAnpart
o= sup [|f)—F@&D]
.\"..\"’EI

KYPHIRIIIA %aM TabpHbNaHHAMK MYMKHH. A
Kantop Teopemacuaan MyXHM HaTHaad Keauo HHKTna' anuKaHraH Ba
3-uatuxa, Arap f{x dymxuus [a, D] CerMe“ﬂ nai >0 CoH To-

YanykcH3 G¥nca, y xoana 4 & >0 cod Y4yH wy KiudK  OyaaKnapra

manuky, (@, 6] cermenTHH ysyHJWK/IApH ‘) nai;eé AUMIHE € LaH KH-

AKPATH/ICAHAA, Xap GHp GYuiaknard QyHKUHARMHT i

UK 6ynand.

HcGor. f(x) dysxuus [a, b] cerMenTid
3 ’ CH

Teopemackra Kypa Oy (yHkums [a, b] A8 TEKHC %BH)::;H-myHﬂaﬁ 6>0
Teknc Y3IVKCH3/MK Tabpudura Kypa vV e>0y UpyBaH HXTHEPHH

omapekd, | &' —x'" | < & waprHi Iﬁaﬂoa}"})l?fgsp 6yaany. DHmd

¥ €la, 01, x” € la, b} nap yuyH If(x)"f(g Gyran wxruepail P =
wy & ui onu6, [a, b} cermenTnu JuaMeTpi yy X0nIa, DaBLUAHKH,

={y, %, ..., x} Gywaknawmx OMAMIS O |x—x 1< e,

¥ X E Iy M), W X7 € [x, X,y HYKTATEP by pxuépuil  Gynaxua

wevak, | F(x")—f(s') |<e OYyaams. Dynidd

[xky x;:+]] yuyH

u3 GYJICHH. Kaurop
y3IyKC > Sy an

®= sup ”{x’).—-f(,\:‘:jjéa
EAE 21
6ynand. Haminka ncGornana, 173




i

9-§. PYHKUHSAHHHT Y3NYKCHIJIHK MOAYIH

B3 yw6y naparpadaa QyHKUMAHHNT TeKIC Y3NYKCH3.urH ORIAH
Gormig 6yarad, wymmraek, GyHKUHATapHH cuudaall HMKOHHHH Oepa-
auran Tymynya — QYHKUMAHHET  Y3TYKCH3AMK MOAyaH Tyluynuach Ou-
ad TAaRNWIAMHS, ‘

(x) dyvkusst X TYMnaMaa amMKaanran sa ysayken3 Gyacus. 0 >
> 0 con onu6. X TymaaMHunr X' —x'| < 8 Tenrcusaamcui Kanoaraan-
qupyBull X’ Ba X' HyKTazapuia ywoy

V)~ )| (5.6)
aimpyamt Kapaiiug.

10-rabpud. (5.6) alHpMaHUHT aHMK IOKOpH yerapacH

sup {1/ (x") —F ()1}, @ynza x'€X, ¥ € X, [x" —x'| <)
gynxugser X TYIaaMmparn  yeaykcusauk modyae 3e6 atanain Ba
o (6) éxu o(f; 8) xebu Gearnnanagu:

o@=of 9= sp JIfE")—FE)}, ¥ €X, "X

By tampubnan gynkussmnr @ (8) yaaykenaank yoayan 6(8 > 0) mawr
Man@uit 6yavarail GYHKUHMACH SKaHM KYPlHaIH.
SHAM Y3NYKCH3MMK MOLY/MHUHT Gab3i GHP XOcCcanapHid KeaTHpa-
MH3. )
1°. @YHKUUAHAHT  Y3MYKCHAMIK MOZyan ©(8) Yarapysuim & nuur
yeyBu GyHKuMACK 6yaanu.
Xakuxatau xam, 8, >0, 8, >0 na § > 8, 6yucmi. ¥V Xoaua ymby
A= EX, X EX " =" <8y,
o= €X, X EX: |2 —x'| <6}
tynmamnap yuye A, < A, 6Yawb, yumanw sup {|f(x")—f()} <
<sup {7 (") —F(')|} 6Ynamy, nemax, o
Ay

o(8) <o)

Ulyupait Kuau, 6, > 8, Tenrcusmix OGamapnaramaa o (8,) = o (6,)
TeHrcnanHK XaM Gawapunagy. [evak, o (8) yeyBun dyuxknus.
2°. DYHKUMAHNHT Y3IYKCH3MIK MORYJAH YuyH ymoy

o) < (I +Ma(d) (65.7)
MyHocabat ypuni, GyHaa A — Mmyc6aT coil.
a) A=n, n € N 6Yacus. By xonxa (5.7) Teurcusmix ywoy

o (nd) < nw (8 (5.8)
KYPHHHLIFA 3ra OYJHIHIN KypeaTaMus.
®Papas Kunailaixk, Gupop [x, y] cersent Gepiran 6ya6, |v—y| <

< nb Ojacnn. By cersentin o, = x4 Ly—9ti=01,2....n
n

nyKTanap €paamiia o Ta Tewr KpeMra axpatawiz. ¥ Xoaza Gy [, y]
cersenTia aHHKIauran f(x) dyssuns yuye
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Fy) — F () = [f (o) — F (el =+ [F(er) — F ()] +
e A 1F ) — ) (=% % = 1)
6§ namu, ;
Vikusuu ToMoHpalt, |ety —uoy | <8(i=0, 1, 2, ..., n) 6yaug,

lf(ai.;.l}‘_f(aj] | <w(b)
B3
| (g) —F(x)| <no(®)
6jnanst. Jevax, sup |f(y) —F(x) | <no® 6y0, ynaad
wn-8)<no)
Oy Keaud UHKAAH. {
6) »— uxTHépHil Mycbar con Gyacud. By Xond (5.6) TenrcuauK-
KH HCGOTJIAHMH3. 5
A COHHMHT GYTYH KHCMMHH ft OPKAJH earanacak, A YuyR n<h<
<n 4| TeHrcHs/HMK ypuaam Gymamd. o oo ]
Yanyxcusnuk MOLyaH o (6) YcyBuH ysKiwA Oyaranunan  xavaa
a) Xo1uy BTHOOPra ONMHG, KYHHAATH
0 (8) < wl(n+1) - 8 < (n+Do@<( + 1 o)
TeHFCH3NHNKAAPHH E3UUIHMH3 MYMKHH.
MHHJ:: (;(; 'F ap. 1,{ ym%y ;}(,x) — ax - b(a, b= const) bynxwsiHHr
X = [a, B] cerMeHTIarH Y3MyKCH3NHK Moy HHiH Tormg{". CX maly
VanyKCH3AUK MOXYAM Tabpupura Kypa % ! Ba (& —
—x''| < 8 6yaranza Tonamus: : 5
o) = sup _|(ax +b) —(ab” +b)|= 5P Ja@ =) =|a| 8.
|x*—x"| <0 [x'—x <
Hemaxk, f(x) = ax + b QynkuHAHHHE X = [a, Bl CEPMENTHATR yanyK-
13K A ES -8 6ynagH.
i 5‘2‘“ f ?[\(;ALTF (Jﬂr(l)cbylnilmauuﬂ? li\ = {0, 1] cerMeHTAArH yaayicis-
MK MOJLY AN TOMHHT. SIiR. 7
X =10, |] T¥maamga nxtuepuit ¥ HYXT f;r%’ K 62*2“8'3““ 3ca
X' =¥ — 5 1e6 Kapaimk (0<o< U). ¥ 5 SKAHH-
it 3ETHOOpra oMb €3aMH3: o' 5 &
) — P ] = 2 4+ 1) — (e 4 D= 1200 < 28—,
[Myknur yuys 5
i —_u"
w@®) = sup |[(x)—[F )1 <2
1%'—x"|<Q
6ynany. Bt k)
Amyo x” =1, x'" =1 — 6 nykranap yuyH nga : 6’-‘[h Y Ba
F() — ] =12 + ) — @2+ 1= =2 —g
6Vnrauu cababmu o (8) = 26 — 6 Gysand ’ .
d Bumu f(x) ¢)’11K£l13ﬂHHHr TeKHC );'311}’““3”"”‘ OHIAH  YHUHD yaqvk-

afafiIHrad Teg S
CUNMK MOLYJH OpacHjar GopJaHHILIEH uon; PeMany xen
THPaMH3.

175




11-Teopena. f(x) ¢ynryus X mynianda mexuc Yy3aykcus by~
aun yays lim o (8) =0 ausum gpunaw Gjauuu 3apyp 6a emapat.
8

—4-0
HMc6oT. 3apypanri f(x) dyuxmaa X tynmampa TexHe y3ayk-
cis 6yacin. Tawpibra kypa ¥ &>0 omiHrasaa Xam % COH Y4YH

uyHAait 6E > ( con TommamiKH, ¥ X' €X, ¥ x”' € X Hykranapaa
| —x'| <8, aan |f(x)—[Q")]| < %

kenu6 unkazn. ¥ xoaga 0< §<0 8, Tenrcus/ukJapHH KaHOATJIAHTH-
PyRud HXTHEDHE & yuyn

sp {17 —FONY< sup {[F()—F ]} < 4 <e
‘,-_I--r-\\ | == '{;t &
Gym6, yigan o (0) < &, nmmél[m w () =0 xeaud unKam.
—~+D
Evapananru. Ymby 5lim @(8) =0 auyur ypuwan Gyomcm. He-
0
mak, 6— +0 aa
0@ = sup (| f(x)—F(x")|}—=0.
[ =<0

Y xonpa ¥ ¥ €X, ¥ x" €X aap yuyn
|x' —x"|<8<6, gan |[[(x)—[f(x")| <&

xenub unkann. By sca f(x) bynkmua X TYmmaMmpa Texic y3syken3 6y-
JuwkHE Guanupani. Teopema ucBoT Gyaau

OYHKUMSIAPHANT YTYKCHAIHK MOAYJiapHra Kapa® yaapHu cuup-
napra a;KpaTHil MYMKHH.

1) Yanyxkenanug Momysu ywugy

o< M”

(6ynna M =const, 0<a<1) wmyHocabatjapHi KaHOATJZHTHPYBUH
dyHRUMANAD TYIUIAMK o mapmubau Junwuy cungu 7e6 aranajmi Ba
Lip, o xabu Genrumanagu.

2) YanykcHamHK MOAYJM KyduAar
lim 0(8) - ln+ =0
6510 8

MYHOCAGATHH KAHOATJIAHTHPYBYH YaMyKcHa (yHkumsiaap Tymvasmn Ju-
Hu — Jlunwuy, cundu ne6 arananm.
Arap f(x) € Lip, « 6yaca, y xonga 6y ¢ynxuus Jitan — Jlunmmi

cHHQHra XavM TerHuuin Gynamu. Xakuxatan xaM, f(x) € Lipya nan
1
o< M-8 (0<a<l) kens wixagu ra alim M8 - In She 0 -
—+-0
MHT JpHHIH OY.1rasniat, ymGy 61im @(8) -In %:0 TeHTMKHHAT Ypil-
—-L0
JH GYJMIIH KeNHO uMKagu.
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10- §. Komnakr Tynnampa y3aykce3 Gyarah (yHKUMSIapHUHD
xoccanapH

Bus maskyp Gobumnr 7-§ wuaa la, b] cermentaa yanykcus Gyarad
d)ym(unmapnmlr XOccanapHHH, XKyMmaaaaH, QyHKUHAHMHE Yerapajadrad
O0yumin  (BeftepiuTpacchuur GUpHEYM  TeopeMacH), (QYHKUMAHMHE aHHK
yerapasiapra spumumy (BefiepiuTpaccHHHT HKKHHYH TeopeMacH) Ba dyHK-
IMAHHAT Teknc yanykcus Gy (Kantop TeopemacH) KaGM XoccanaphH
Kapa6 Yrauk. By Xoccamaphu yprammmga GyHKUMS yanykcks Gyaran
opanuy [a, b] cermeHTiaH WGopaT GYJHWM MYXHM IKaHJMIHHH KYPAKK
Ba XOccanapiH HCOOTJAWl kapaéRmia sca bombuano — Bedtepturpace
feMMacujian GeBocHTa (hoiinasiaHa GOPAHK. -

SHAM CerMeHT TYIIYHYUACHZAH YMYMUADOK OynraH KOMMAKT TYMJaM
TYlyHuacH Ba yHAa yaaykcu3 Oyaran QyHKUMsJapHHHT XoccaaapHii
Ypranamus. ¥

. Oung Ba énuk Tynaamaap. X SR Tyniad Gepuaran 6y-
M6, a € X 6yacui.

II-Tabpud. Arap a € X HykTauur wyHgaf

UG (a)_—._{x: X ER, a_6<x<a+ 6}(6>O)

atpodu maswyn 6Yacaxy, Us (@) < X 6%aca, @ nykra X TYNJIAMHHED

UKL HYKmact DeHHAagu.
[ .
Macanan, x = — nykra X = [0, 1] TYnnavHHHT HHKH

aMuiHE HIKH HYKTanapH sMac.
KracH YHHHI HYKH

HYKTacH, X =

=0, x= 1 uyxranap X = (0, 1] T¥na

12-Tanpi. Arap X Tynaamursr Xap 0vp HY
HyKrach Gyaca, X Tynaam owuk mynaas A0 aTanaii.

Macanait, 1) X = (0, 1) uuteppas ounyg TymnaM.

%) X = (0, 1) U (2, 4) U (6, 8) Tynnam xam owiK TYIaMAD.

13-Tanpu. Arap X Tynaamuuur Gapya JHMHT HyKTanapH y3ira
TEI'I;‘l':l.fll! 6inca, X Tynaam Enwg mynaas Fils) gg;:g;:

acanan, X = [0, 1] cerment enuy TVmiaM OYnaal. - 5

7-3cnatma, I[hmn]T HyKTara sragoy“-nmaran T{nnaM EnHK TYmaaM
Ae6 Kapananu. : .

Macanan, weian Tynaam SnuK Tingam fe0 OMNALL. g

2. Kommagr T y}n nam. X '__:;mgmg:m connapiuur GHpOp TYTLIA

MU GYJICHH, uarad Xa
l4-Tanpuc. Arap X TynaaMpmsr HyKTasapHADL YR a\m;fn?"
Kangait {x.} (v, €EX, n=1,9, ...) ket KeTAHKEH HIy Ty a8l

. MYMKHH
Hyxtacura sxuaaniysen {x, } groMuil KeTMa: KETJHK AKPATHIL MYMKT
) ) K
6ynca, X Tymaam kosnax, j 6 atanand.
m mygnaas L€ & ymaM GY.H-
Mucoanap. 1. X ={a, b cerMeHTHHHT HOMITH]\;I' TynjaaM Oyv
i Bonbuano — Beitepurpace jeMMacHfaH KesHG ‘Ug(‘?,a"l\': ' OMNAKT TYII-
12 £raaM KO
2. X=la, b U lay 6] U ... U [apn bl T
Nay GynanH.

3. X =(0, 1) nnrepsan KomnakT T
trﬁ €0, 1) (n=1, 2,3, ...) xeMaKel

yriaM Gynmaﬁml. YyyHKH X, =
JMKHHHT  JIHMHTH 0 ra
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Tenr, abHn lim x, = lim :1_1 =0. Aupo 0 con (0, 1) Tyonamra Te-
CHULTIL 3Mac.

Suan TYNAaMHIHE KOMNAKT OYIHIIL MAPTHINT HPOJANOBYH TeopeMa-
il KeJTHPAMHU3.

12-teopema. X romnaxm mgniasm Gyaumty Y4y Yrude veeapa-
nadean 6éa énuk mgnaas 6Auuw sapyp ea emapail.

MAc6or. 3apypaury. X —xoMmnakr TynaaM Gy.acud. Aspasno 6y
TYMAGMHRHE YerapanaHranJuriuu kypeatamus. Teckapucuun $apas KH-
naiiak, AbHH X —KomnakT TVYnsaM Gysca XaM y uerapajiaHMaras
gyncmi. ¥ Xonpa uyHpai x; € X HykTa MaBxyan, |x,|> |, mymsgai
X, € X HyKTa MaBxynxd, |x,|>2 ea x. k. Harmwxapa {x,} kerMa-
Keran Xoeun 6ya6, x| >n (x, € X, n=1, 2,...) 6ynamu. By
{x,} xerya-KeTMIKIAH AKWHIALIYBYH KHCMHH KETMA- KET/IHK awpaTud
Gyavangs. By sca X munr xomnakr tymaamamrunra aug. Hemax, X —
yerapaJaHral TYisaM.

Suan X Hudr oMy TynaaM Oyaumiuen Kypcaramus. ®apas iiaai-
g, @ nykra X TYnaaMuuHr JHMET HykTacd Gyuacia. Y Xoaaa X fna
a ra untHaysud {r,} KeTMa- KeTiMK Tonumazu. Pasuwanku, 6y {x,} Ker-
Ma-KETAUKHWAT  Xap kaHgad {x,} KHCMHI KeTMa- KeTHCH  y4yH
fim Xy, = @ JIHMUT Ypura 6Yaaan. X KoMmakT TYnnam Gy.araud ca-

6abau a € X 6ysamu. Hemak, X TynuaMHiusr JHMHT HyKTaci y3ura Te-
ruuan 6ynags. By sca X muar €nug Tynaam SKaHuuH OHIRHPAH.
ETtapanauru. X —uerapanaurad Ba &mux tynaam Gyacuu. By
xoapa Boabuatio — Bedepiirpace jeMmacura Kypa xap saigait {x}
x, €X, n=1, 2, ...) kerMa- KeT/MKAaH @ Tra SKHHJIAUIYBHH {xnk}
KHOMHH  KeTMA- KeTJHK  apaTHIL MYMKHI: X, —-a. Paswanki, 6y a

HyKTa X TYMIAMHHHT JMHT HyxTacit 6yaams. X énug THruam Gy.ra-
nu yuyn a € X 6Ynagu. Jemaxk, X KommagT TymaaM. Teopeua tc6oT
6y,

DN KOMNAKT TYMMAMHHHT MyXHM XOCCACHHH KenTHPAMI3.

X <= R —0upop TynaaM Gyacun. Xap OHD 3JeMeHTH HNTepBaiaH
16opat S = {0} MHTepBanap clicTeMacuui OJIAHANK.

15-Ta pud. Arap X Tynnavpsr xap 6Hp a HyKTacn yuyn S =
= {0} cucTeMaja ury nykrami Y3 myMra OnagHraH G HHTepBa TOMIT-
ca, S ={o} cicreMa X Timnavuu Konaaudu peitiiazu.

Macanan, X =(0, 1) 6yacin. Kyfugars

HOTepBAMAD cHeveMacuun osaitmk. Paswankn, X = (0, 1) TynaasmuHur
Xap GHp NyKTach Oy mHTepBamnap cHCTEMACHIMHN KaMHAa GHTTA HHTEp-

3 1
oo

BAMIAR AKOfialmran Gymagy. dewak, S = [(—l. — |, n=1, 2,
or

| il

cucrema X = (0, 1) t¥naavun xonsadigu (39- unama).
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.y 3 ! J
. WL 7 [ 7 7
39- uynzua.
; : v S =L _5} n=1.2 . |
Wynn xam aitim KepakkH, arap 0y —-lq PTAT w7 |

flne 33 % :
S8 Aol ; (apud TalIaHca, Ko.araH
cicienanan Gupopra | o 2%) HHTepBaJ YHKap g
liHTepBasapaan nGopar
1 3 '[
— o I S
cictena X = (0, 1) 1¢naasan konaait oaMaimi. Fo
Ky#nna Tefine — Bopenn evwacuin neGoei3 RTIERERIE X 90
Teiine —Bopeas aemmacu Arap uerapajanrar &miy / R
P {6} Gunan KonjawraH 6y.aca, y
JaM HeKCH3 HHTepBA1Ap CHCTEMACH Tl T o}
X013 {o} cictemazan X Tnnavin KONJOBME MKt {0y, Oy ..., O,
GICTENA &XKPATHIL MYMKHH. . e
SUAI KOMNAKT 1ynaavga yanykcns Gyaran (YHKUMAIADHHHF Cab3i
Olp Xoccasapiin KestHpam3 51
) . . ccus 61.4ca
I°. Aeap [(x) pyniyus X womnakm mijnianda ysayscus 6yaca,
Y uecapaanean 6jaadu, : cu3 Giaca
2. Aaap f(x) ¢pynxyun X romnasm myn/za.ugga yj;ﬂa 3 \/mru;
g
PyrKgua Wy mynaasda gaunune anus UITHE
wyndad x, € X, x, € X nykmarap Masxcyosu,

flrg) = SlrJP\ {F), Fx) =xigf\{f (x)}

6ia0u. y ccus Ogaca,
¢ 3. Aeap [(x) dyrryun X romnakm minaanda  yaryrc Y
Pyuryqua X da meruc yaayrcua 6iaadu. . da  ysayxcu3 Giaca,
i o 1) dynclioin G ST S
wy X myniamnune arcu (06pasu) {f (%)) KO (OCCAHH HCOOTIalIMH3.
B3 6y xoccanapumur 6upunn, macasai 1% X M Gyaub, 6y TymiaM-
I°-xoccanunr ne6orn X—KoMnagr Tynﬁchm 6:;'."”‘3}{ PynK-
Ia f(x) bynkwis V3aYKCH3 GVJICHH. HYK:”‘M ym HEak eTapaH KHUHK
WisARENr  Xoccacdra kypa (7-§) 4 <\‘E“"“HHFHKuiq yerapa/aHrad Gy-
arpody U (v) masxkyaku, 6y arpodaa f(x) %napﬂau (x € X)S cucre-
aaxi. Bynnaht nykra arpogiapn U (x) HHTEB S cicreva X TYOJaMHH
Na TysaMus: S = {U(v): x € s T g, Tefine — bopeiib 1eM-
Kongaian. X xomnakr Tymmam Gy.arai Caéa{m ‘OrJIORuH  YekaH S* =
macura acocau Gy cncremagan X T)’””i’;’"; v\}I‘KIm- Xap 6up U, (k =
={U;y Uy ..., U} cictemanu apathiy M) AHrAl, SbHI LIVHIAH
=1,2, ..., n) arpopza (v qJ\'HKL:,)}{ﬂ qera}:_ﬂjﬂ colTAp  TOMHIATHKM,
LR ) ¥ *
My My (m, M, =const, k=1, 2 -- 178



Fx€U, nap yayn m<f()<M,(k=1, 2, ..., n). Arap m,,
My, - .., i, — COMIADHHHT SHT KHYUTHHE m 1e6 M, M, ..., M,
COHMAPHHHT 3HT KaTTacHuit M neb oncak, y xomga ¥ x € X nap yuyH

m< f(x) <M 6ynagu. By aca f(x) dynxousnuer X Tynaamma dera-
pasauraH/HrKEY Gungupans. 1°- xocea uefor GyuiaM.

11-§. YanykcHs dynxiusnap daszocH

16-Taspud. X Tynaavpa yaaykcus Gyarad dyHxuusapaas u6o-
pat TyriaM yaayxcus ¢yrkyussap ¢asocu neb atranagd Ba .y C(X)
OpKany GearH/aHaju.

Bus X tynnampa yanykcus 63iiraH f(x) Ba g(x) dyHKuUuANEp HH FUH-
JucH, aiiupMacH, KYMaHTMacH Ba HHCOATH SAHA Y3/yKcH3 (QyHKLMA, AbHH
f() €C(X), g(v) €C(X) pau

)= g(x)€C(X),
F(x)-g(x) € C (X),
;{_% €C(X) (6ynna g(®) 0, x € X)

KenHb YHKHUIMHK KYPHO YTIHK.

Hemak, C(X) Tyniamoa Xakugdid coHsap TymaaMu R, sxHuzauryBs-
UK KeTMa- KeTJIHKJAD TYMJAMHM € JATH CHArapd Kywewm, afepmd, K-
NaUTHpHII BA GYJIMII aMa/JIapHHH GaKapHIL MYMKHH.,

X © R roMmnarr tymaam 6ynus, C(X) sca wy TymaaMaa yaayKcd3
dynkunanap ¢asocu Gyicun. C(X) dasoga yHMHr HCTajqral HKKi .e-
' MeHTH OpACHAArH «Macopa» TYLIYHYACHHH KHDHTHII MYMKHH.
8| dapas gunaitnag, f(x) €C(X), g(x) € C (X) 6yacuu. By siesent-
aap (pysrunanap) opacunara «Macoba» ne6 KyHunmars

p(ft), gtN=p(, 8 =x5\épxlf(X)—g(X)l
COHra aBTaMus.
fl3-Teopema. ¥ f()€C(X), v g () €C(X) pynryuarap yuys
wyndal x, € X Hyxma monuraduxu,
p(f, 8 =|f(x))—g x|
6iradu.

Hcb6o71. Monomuxy, f(x) Ba g(x) OyHkumamap X xa y3/IyKCH3
sKaH, yHia f(x) — g (x) dynkums xav X TYmiampa y3nykcus GVuamu.
Mypakkab QYHKUMAHHHT Y3IyKCH3AHTH XAKHIATH TeopeMara Kypa @ (x)=
=|f (x)—gu(x)l GyHkuss xaum X TYMJaMHHHC Xap Oup HyKTacHna
y3ayKcH3 Oynamn. Yanykews gyHxumsaHMHr xoccachra acocad  (7-§)
wynpai x, € X HyKTa TOmHnamHxu, ¢ (x)= sgg{ @ (x) 6ymanu. [emax,

x

p(f, o= {fxp) —g (x|
E)Huuap(f, £) HHHI XOCCANADHHM KeJITHPaMHU3,
°. % f(0) €C(X), % g(x) €C(X) yuyn o(f, @ >0 pa p(f, @) =
=0 JaH f(x) = g(x) Kenu6 unKany Ba AKCHHYA.
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UcGor. p(f, g) muur TabpUQHIAH GeBocHTa YHMHT Mangmil 3vac-
i (p(f, g) > 0) kypuvapu. p(f, g =0 6yaca, Gyrman f(x) = g(x)
VMM KeuG uukanu. XakukaTan xam, arap 6upop x; € X HykTaza
F) g (x) 6Yuca, yuma [f(x)—g(x,)| >0 65m,

sup [f (1) —g )| =1f () —gx)| >0, soum p(f, & >0
nann.’ Memax, p(f, @) =0 nan f(x) = g(x) xeawd uHKAAH.

Papiankn, arap f(x) = g(x) 6Yaca, ynia p(f, g =0 GyaanH.

2. ¥ [(0)€CX), ¥ gx)€CX) yayn

o(f, @=olg /)
6Yaann. Xaxuxaran xav, % f(1) €C (X), ¥ g(x) € C (X) Pynxuusnap
Yyiyd
ol @)=sup|f()—g()]=swigw—f)l=pD
x E X x E X

6 ]

Wge-n ¥ [(x) € C(X), 3 g(x) €C(X) pa ¥ h(x) €C(X) dynruninap

3 5.9)
p(f, ¥ <p(f, W +plt 9 (®.

TEHrCH3MHK VpuliyiH GyJiaau.
Hc6or. Yoy

() —g(®) = [f() —h ()] + (h(x) — @]
TEHIJINK AN
1 —g@|<If—h@]+1hx)—g®]
TEHICH3AHKHHUT ypHHJ]H SKAHHHH, yHra 1(')"pa ylﬂ6y _
SBIT =g < sp (176 =k 1A= g <

< sup |F(x) —h(y)| +sup | h () —&gM]
xgx xEl&

y <. (5.9) TeHrcHamHK
TEHICH3MIKIINT Ypunan Skamusn Tonavma. Jlemak, (

He6oT STHAAN. 6 IOpHTHIA-
. sousaucl  Je PHTH!
By (5.7) renrcusnnk oparga yuGypuar teHecu3 2
.
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6-BOS
SYHKUUAHUHT XOCHNA BA JUPHEPEHUHAJH

GVHRUNARMET XociaachH Ba  Auddepedtiamt TViUyHYaIapH MaTeMa-
THK alaiM3 KypeuHiuHr QynjaMentan TywyHYa apHaangip.

Bu3 ywdy Godma dyHkuis Yocimack Ba gihdepeHUHann Tyilyida-
aapu GHAaH TauiuaMi3, QyHKHHATapUMHT XociiacH Ba Audrpeperiuau-

HU XHCOOJAUNE, WYHIATLEK, AHDDepeHwan XHcoGHHIT acocHil TeopeMa:
J2pii YprataMus,

1- §, PyHKUUAHHHT XOoCHIacH

|, ®yuxiuns SoCHIaCHHHHT Tabpudaapu. [l dynwia
(a, b) wiTepsataa awsIauran Gyacit. By HHTepBANTA Xy HYKTA 0115,
yitra wyrgait Av(Ax= 0) oprripva Gepaitaxiiy, X, + Ax€(a, b OV
cust. Hamokana f(x) Qyssuis XaM x, HyKTaga

Dy =Af () =F(xy + Ax) — ()

opTTHpMara 3ra 0yaami.
Yy

_\_y [ -+ Ax)— f(x)
Ax Ax

Fuu‘»amn Kapaiimu3. Pawaski, 6y Hiedar Ax nmir dynsimicrn 6§10,

s AL HHET HOMT8H q)apKTIlI l\ml\xar.qapu;[a, KyMaazad Hoab HygTaHiHe
eTapnn KHYHK

(Ax = 0)

U, ={Ax€R: —8<Ax< 8, Ax =0}

(5> 0) atpopiraa anngnauran. Ax =0 nyxra Ub (0) TVnmraue  SHMAT
! =~

Hygraci. dnan Ax—0pa TL HICOATIGIE  TIMATHHK  Kapailaus, G6Y
X

AT QYRKUNARINT SOCIVIACH TYIVHYAckra oitd Kedaau.

Au
I-tabpud. Arap Ax—0 1a e HHCOaTHHHT THMHT I
AX

lim 24 dv i 7 (xn == AX) — J(xg)
Ax-0 Ax Ax =0 Ax

MaB/KVA Ba YekN GVica, Oy T f(x) GyHKuuauHET X, HYysnedaed
xocuaacu e ataaaut. OYHKUHAMHT X, HYKT3Jarn XocHmact, 01aTia,

P (xy), 8k gy B L
! T=x, ' dy |x=x,
Seariaap épiaMuia €siiagi.

Jevak,

fe) = lim 24 — (jm LW A% = (%), (6.1
Ax--0 Ax Ax-+f) Ax

Byiaa Xy~ Av =% neb omailanx. YHia Av =x—x, Ba Ax—0 32
X=X, OYaud, HaTHXajza
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Ay

X —Xg

; N, . % ) il )
llm = lim “-‘u+ Ax) e — lim f(x) 7 (Xt
Ax—0 Ax Ax-0 Ax Xk, X — X
6¥nama. Jemak, f(x) OVHKUMABNHD X, HYKTAJarH XOCHIacH X —-X, 12
£ =[x
X — Xp
BHCEATINNT AHMITH cHaTHZA XaM TabPHIAHHLWE MyMKHH:
" X)—f(x o
f: (Xo) = lim f(¥) =i (xo) ; (0_]’)
X—Xy

Arap f(x) cynxumA (a,b) MuTepBaqBMHT Xap Onp ¥ HyKTacHia x0CH-
nara sra Gyvica, 6y NOCHJa x y3rapyBuHHHHI (yHKuHAcH GVaaus. -~
Mucoanap. 1. f(x)=C =const 6yacuu. Papwankn, Oy $ynx-
WANHNT ¥ € R HyKTagarl opTTHPMAcH
Ay=f(x+A)—f)=C—C=0
6V.m0G, yraai y = lim AY _g
Ax-+0 AX

xean6 unkazn. Jlemak, yarapmac COMHHHI NOCHIACH HOIra TCHT.
2. y=f(x) =x OV.acun. by dyHruna yuyH

EVRNCETT L
Ax Ax

6Yai6, ynnan f(x) = x OYHKLIISHHHE JXTHEpHA X HYKTaZardH NOCHIacH
’ 5
y =1 6yaHuHEE TONAMH3.
3. f(x)= | x| Gyacuu. By dyskusHunr x=0 HyKTaiari OPTTHPMACH
Ay= | Ax| 6yaamu, avno Ax —-0 aa AY pupr auMmHTH MaBxya OF.aMaiian,
X
UyHKH lim Sl 1, lim Ay _ . gevak, [(0)= | x] pynxung x=
Bx-pp A X a0 AX
=0 HyKTaza Xocumara sra 3Mac. ; =
4. f(x) =€ dynkuapuar x= | HyKTazars .\_og}m;xg;:::”?nn .
Pynkuns xocuzacHuuar (6.1°) Tabpuuias GoHIATAHIO, Mes

i1 3 —1
/ oo B —ie =E L el ——=
¥l =lim =lim ———— S
Tes] X=— f=el
=g lne=¢.
Hemaxk, (e*)._, =e, .

L HYKTA28rH
5. f(x) = Inx (x> Q) QyNKUHAHBHUT "‘\T"epm{;(-)};?\-xﬂi,;an;{A oprip-
cnaachnd XhcoGaanr. Bepriran QysHpaHHAT X R

Maci

Ay=In(x+ Ay—lnx=In[17

6¢m6, x



6ynam. Arap ywby

X

¢ Ax
fim In 1+ Ay
Ax—0 x )
. A 1
MabayM auMuTid (kaparr 134- Get) asTiGopra 0JcaK, YHAA lxm—A—z =—
Ax—0 4

; ", 1
At ypuna 6yaagu. Hdemak, (Inx) = —, x>0.
X

6. f(x)=cosx yHKUHAHHHT HXTHEpUI X €R HYKTafard XOCH/IACHHH
xicobiadr. By dyHxuua yuyn

Ay = cos (x + Ax) —cosx = — 2sin (x—l— ,371) sin %

6Y.ub,
. Ax
sin——
. oA N A L s
lim 2% = — lim sin (x-{— —!) - lim — = —sinx
Ax-s0 A X Ax-0 2 Ax—0 Ax
2
6¥naau. [evak, (cos ¥) = —sinx, ¥ xCR.

7. f()=Vx (x> 0) QyHKUMAHHHT ¥ %€ (0; + oo) HyKTagard Xo-
CHIACHHH TONMAT. By ®yHKUMAHHHT XocuiacH x Y3rapyBunHuur Viuoy

AT ik Vi !
y' = lim o = lim : — ==
Ax—) A,\_' 820 )/ x T Ax + Y x 2)ix
yHKuUHACH 6yIanu.

2-taspud. Arap Ax— 4 0(Ax— —0) na -:-—”- HHCGATHHHT THMHTH
X

i ‘.t\_g;=1im Flxg 4 Ax) — Fixg)
Ax—+40 AX Axo+o0 Ax

( lim Ay _ lim flxo+ AX)—f(Xo)\I
Ax»—0AX Ax—0 Ax /

MaBKYR Ba yekyau Gysca, 6y auMut f(x) (QyHKUHSHHHT X, ItyKTajgard
gHe (an) xocusacu ne6 aranagu. PYUKUMAHHHC X, HyKTafard yur (4an)
xocunack f'(x, + 0) (f (x, — 0)) kabu Gexrunanagy.

Oparia GYHKUHAHHHT VBT Ba yam XOCHJajapH 6up MOMOHAU XOCU-
aanap [ed atanajm,

Mucoa. f(x) =|x| uu apaiumx. By ¢ysxuuaus Maskyp GaHi-
HAHr 3- MUCONHAA Kyprammns. Mabaymkw, lim =L =1, lim Lo

Ax»+0 Ax Ag+—0 A X

=—1. Jlemak, f(x)=|x| dysxumanuur x =0 HyKTAjgard YHC XOCH-
JacH | ra, yan XocHiach — 1 ra TeHr.

PyHKUKA NOCHAACH Xakuxarw 1- Ba 2- TabpudiapiaH Xamga (yHK-
LUt JUVMHTH XAKHAATH (4- 605, 3- § ra Kapaur) Teopemanapfad Kyduia-
FHI2p KenHd YMKamu:
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a) arap f(x) dbynxuua x, nykraga f'(x,) xocunara sra 6y.aca, dyux-
s wy Hykrtaga 6up ToMota [ (x, + 0), f'(x¥,—0) Xocunanapra Xam
3ra 6¥.m6,

Fleg +0) =" (xo—0) =" (x5)
TeHMIMKJIAD YpHHIH OYsiand.
6) arap Gupop Uy (x,) arpodpa yaaykcus f(x) QyHKUAA ¥, HyKTald
Bup ToMowuu [’ (x, + 0) Ba f' (x,— 0) Xocunanapra sra G¥uuS,

Fx+0)=F06—0
TeRCMIC YpurAn Gynca, (ynxuua fuwy HyKraza f’(t) Xocuaara sra Ba
f (x) = (% +-0)= fx—0)
6Ynanu.
I-scnatma. Arap Ax—0 1a %% HUCOATHUHT JIMMHTH aHHK HLUIO-

panu uexcHs Gy.ica, yHu Xam f(x) dyHKUHAHUHT Xo Hy}c_Tau.'arH \aaflrmz

ai fe6 roputuaagd. bynnal xomna [(x) OyHKUMSHUHT Xq HYKTaf, X

CiiacH + oo (EKi— oo) ra TeHr AeduJaiH. | ’ r S
2. X 0CHIaHHHT reoMeTPHK Ba MeXaHHK Mab'b A
a) Xocuaanune ecosempux mavrocy. f(x) GYHKUUA (fa"(x))“l'ugf:qa} -

12 AHIKManTaH BA y3AyKCH3 6.H0, Xo€(@ b) ’HryliTﬁﬁ; ) ROCH

sra Gywicun. Xocura Tanpupura Kypa (xo + Ax€(@, b,

. Hlxe Ax) =1 (%)
(x)=lim ——
' (s =lim =

OYaanu. f(x) PpyHKUNAHMHT Tpa-
dirn Gupop [ unsukHH Mdoaa-
Aacks meitmx (40- unama).

St [ uM3MKKA  YHHAT
Mq(xo, [(xo)) myxracuza ypun-
Ma YTKa3MLI MacafNacHHy Kapa-
JIHK.

I' wusugna M, HykTagas
Gapimt M (x, + Ax,  f(x, +
+ Ax)) uyxTanu onu6, 6y HyK-
Tajap OpKaan [ KecyBuH YT-
Kazamu3. [ KecyBunm Ox YKu G- 40- gH3Ma.
JaH TalKU/ 3Tray GypuakHU @
Ginad Gearmnaitauk. Pasutadk,
9= ¢ (Ax).

Arap [ xecysununur M uygra [
zar (AsHd Ax—-0 jparu) aMMAT XOJaTH
Oy smvut Xosati [ upsukka M, H}éK.Taﬂa
Jajy. ¥ pUHMA — TYFpH ynaukAaH HOopar. ; HYKTaHHHr KO-

Mabnymky, M, nyragas yTysud TYEPH ‘llﬁf*\ng@%gpuE’L:}euru OpKa-
opauHaTanapy Xavna Oy TYrpH YH3HKHHHT Gyp4
Jd TYJHK aHHKJ3HAanH.

\ls

@ Gypuak Ax Ta Gornui, OFaanm:
yusuK, 6yiIad M, ra HHTH/IraH-

MaBiKyx 03.ica, KeCyBHUHHIHT
{rTKasuIral YpurMa neb ara-
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j(x) pyuxuus rpadurnra M, HyKTaza VTKasuaram ypuIMauHlr Mae-
Ay Oyauwg yyyn
lim ¢ (Ax) =«
Ax 40
SHMHTHBHE MABKYAMITHHI KYPCAaTHII eTapan, Oynna o — yPHHMAHHHT

Ox VK Onial 1awiiy aTrag Gypuart.
AMM P nau;

[Fo@y) = 12 T 4y Wil A6 = i),

MP  Ax Ax
YHEAH 3ca
§F{xo= Ax) — [ (xq)
Ax
Gy mILHN TOaMi3. # = arct g/ QYHKUHAHHHT Y3IyKCH3NNTHZaH ok~
7aNancax,

¢ (Ax) = arctg

lim ¢ (Ax) = lim arctg
Ax—0 Ax

Ax—0

="arctg [ ljm J&et A0 —flx)]

— arctg f' (-
Ax—0 Ax ] i gi (YJ)
6y’ keant® unkann. Jdemax, limg(Ax) mMamkya Ba
Ax—0
o = lim @ (Ax) = arc tg f' (x,).
Ax—0

Kedinurn Tenrangaan

['() = tga
6ymnunen Tonamua. Wyspall ka6, f(v) dyuxuna x,€(a, b) nyxraza
f7(x,) 'Xocnnara ara 6Yica, 6y ¢yukuna rpadurira M, (xq, f (1) HYK-
Taja yTKasaral ypunMa Maexyn. PyHKUNAHHNT X, NYKTajarin Xoc-

aach ' (x,) 3ca Gy ypinManuur 6Gypuak kosduuuentunn 1doiaais.
YpHBMaHHHT Tenraavacy 3ca yuiGy

Y= Fxg) + [ (xg) (v — o)
KipuHnnaa 6taamy. e
_ Macanan, f(x) = x* napaGonara x = ! HyxTaja yTiasuarak ypiima
(Hrey =2) y=14-2(x—1), spnnt

y=2x—1
Tenraama Guian ndopananag.

Arap | (x) dynumsa x, € (a, b) HyKTaga Oup-€upnra Teur GV.amMarad
f'(xo+0), [ (x,—0) 6up Tomommi xocinanapra sra Gf.ca, wy f(x)
¢yyxuus rpadguriira Mo(xo, f(xp)) HyxTaza Cup TCMOHJH VPIHMaaap
VIKAsuUl MyMKHH Ba 6y ypunvagap ycTva-yer Tylmaiinn. By yesua
[ (x)} dynkuns rpaduen (x,, f(v,) HykTaza «cunamip Jefiiil MYMKIH.

Macanan, MaBJAVMKH, f(x) = |5z (QYHKUHAHHAT & = 0 NyKTaaarn Cup
TOMONAN XocHaarapn [ (- Q)= 1, [/ (—0) = —1 GVaam. by dynx-
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R rpacurira (0, 0) nykrapa yTkasmaraun
i) TOMOH/IH ypHHManap y=x Ba y= —x
0y, oynkuus rpadurn x =0 HykTaga
sceani» (41- gn3ma).

Bapas kunaitmuk, f(x) dyukuusumr x,
HYKTAfarH XOCHJIAacH -+ oo, fbHH ['(x,) =
=+ oo GyacHH. DHau 4%

Ay
= arctg 24
¢ archx

3KAUHHE IBTHOOPra 0I5, TOMAMHS3: 41- un3Ma.

T = 5
lime =lim arc tg—-A = arctg(f () = arctg (+ =)= 5
Ax-+0 Ax—0 Ax

By sca f(x) dvuxwn rpadurira (x,, f(t,)) HyKTaza yTKasHaran ypui:

M Gx VKi Giiad —: ra TeHr OypyaK TAWKH1 STHWHHH KypcaTax.

Meviag, f' (v) = — oo Gyaranga f(x) dyniuun rpapurHea (v F (D)

HyKrana VTkaswarad ypuuva Ox yKHra nepreHaHKy.aap 5)’"'3“‘;' acpur-

Xyaun wysargex, f'(x,) = — oo 6yJaraiaa f("'),_‘%’-vHK"‘m_' m‘:)umiﬁ\"

1a (X, f(x,)) HyKTaga yTkaswiran ypuuMa xav Ox yKura fIE J

anp 6¥.1a1i1. . ) S
Macazan, f(x) =)7[¥] dynxuwanuar x =0 HyKrazarit yHC X

JacH |

O e [ Vel T l:x"_ = lim — 0o,
! ( ! 0) \-L”—]’Jl x—10 x].l.nl_ln X rt0 } X

mynra Vxwang, x =0 HyxTagari yan xociJaa ¥
& y i

yays f'(—0) = —o ra sramus. [Jeuak, 0e

putrad  pyuxuss  rpapurara (0,0) HyxTaAd
yTkazntaran G6up Tomonau ypiumanap Oy YKH-
aay nbopartaHp (42- uu3ma).

) xocuianuwe mexanux sawrocy. Mol
W@ uyKTAHMHT XapakaTd § = f (f) Kouaa G-
Jan wdoganaurax Gyscud, Gyuaa ¢ — BakT,
S— iy BaKT Hyuia yTHarad HyJ (macoga).
By «omyn 6yiinua xapakar yumaérraf HyKTd:
HHHT £, MOMEHIACH OHiif TE3AMCHHI TOMIU o At
MacazacHHH KApAN/HK. § BAKTHHHT f; KHHMATH GHJEH_ t”plrmH.I‘o _Ku_ﬁ;ua;"l;-
>0) xuiMaTHEN XaM oqub, Oy HyKranapid = ) v
pirit Tonavna. Mozauit HykTa Af BaKT HUHIA

As = f(ty + At) —f(t)
Macodatu yTamm ma yuunar [f, f, T Af] cermeHTAarH yprada Te3quri
As  fler 39 =ftd
AR At
Gymaz. Al -0 na Al BHCOATHHHT JIHMHT
a1

42- yu3ma,

W MOAAHIt HYKTAHHHT {y MO-

MEHTAATH OHM Teanuri v wu Hponanaak:
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U=]|ITI A_s:_hm ”"o‘i’ N)—f(fn)
Al-0 Af A0 Al
chxma Tampuqmra KS/pa

It A=) g
1 A 5
a0 ot I

Demax, s = f(f) GYyBKUHAHHHT {;, HyKTamard XOCHJACH MEXaHHK HYK-
Tan HasapjaH s = f({) KOHYH GuaaH Xapakar KMMaéTraH Moamui HyKTa-
HHHT f, MOMEHTN@TH OHHH TEe3JMTHHM GHAAMPAIH. »*

3. DYHKUUAHUHT Y3JAyKCH3 OGyaumn GumaH YHHHT
Xocuaara sra 6yanwu opacugary Gormanuin, f(x) dysk-
uua (a,b) unTepeanga anuianrad G6yanb, X, €(a, b) nyxTajga ueKkaH
[’ (x,) ocunara sra 6yscun. Xocuna Tabpudura xVpa,

f' (xo) = lim Ay — lim ot Ax) —f (x0) i

o0 Ax Axs0 Ax
awi Ax—0 na % — ' (%)
Suaa |
a= i{ — (%) (6.2)

1e6 Gearmnaitvia. Pasmanku, o Ysrapyeun mukgop G6y.md, y Ax ra
GorsHK Ba Ax—0 ja HOJra MHTHAQZH.
(6.2) TeBIVMKIAH TOMAMH3:

Ay = (x) Ax + a-Ax, (6.3)

Ogarpa (6.3) depmMysa byHKRUKS opTTHpMacHHIHT dOpMYda
cu ne6 arapapd. Uly dopmynara xypa

Hm Ay = lim [f’ (x,)-Ax + a-Ax] =0
Ax—0 Ax—0

keai6 unkaii. By f(x) dyskuMsHHHC x, HyKTaga Y3AYKCU3 3KaIH
GHAHPATH.

Illynpait xuaud, KyAnaark Teopemara KejaMmHs:

l-teopeMa. Aeap f(x) dynxyus x,E(a, b) ryxmada exauw ['(x,)
xocuaea 32a Oyaca, ynkyua wy rykmada yaayscus Gyaadu.

2-scnarma, OYHKWHAHKHT OHPOP HyKTAZa Y3MyKCH3MHCHAAH YHHHT
wy HYKTaja YekJH XocHmara sra GyJHIIM Xap AOHM KeqHb uBKABep-
MahpH.

Macanat, y = |x| dyskups x = 0 HykTaga Y3JyKcH3, avMo y Ly
HYKTafa XOCHJara sra 3uac.

2- §. TeckapR dyRKUHAHHHT xocHnacH. Mypakka6 yHKUHAHHHT
XOCHJIacH

l.Tecxapn Qynxunauuur xocuaacH. f(x) dyuxims (a, b)
HHTEPBAJI/IA aHHKAAHTaR 696, Gy (yHKIHMA Teckapd (QYHKUHAHHHT MaB:

MYLIHFH XaKHAArH 5-GoGparu 9- TeopemaHuHr 6Gapya lUapTAapHHH KaHO-
aTJIAHTHPCHH.
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‘2-Teopema. f(x) ¢ynryua (o,b) Oa anuxranzad, Y3aykcus 6a
gamvut deyedu (xamouti kamarwoeuw) 6gacut. Azap f(x) @ynxqua
%€ (a, b) nyxkmaoa f' (x,)+0 yocuraea sea 6yaca, 6y Gyrkyusza mec-
kapu x = f~Ny) Gynryus x, nyxmaza moc 6s2an Yo (Yo = (%)) HYyK-
mada xocusaea s2a 6a ;

= !

= b e —
™ @y =75
MEH2AUK [JDUHALL. ;
Hc60T. f(x) dyurumst x, (@, b) nykraga [ (x) #0 Xocunara sra
Oyncun. (6.3) dopMy.iana doiinananut Tonamus:

FO—1%) = ' (x) (t— %) + o (t—%o), E€@ B),  (64)
Gynma t—x, na o= c()—0. Dnuan [(¥) dyHKUMSHHED § HYyKrajard
&ﬁl_”ma'rmm\f{!)»—:z ,rfe\["‘;)Ge.nrmaﬁM'ﬂa. Yupa ¢=[""(2). WYHHHTJEK,
o= ["*(yo) Oynamu. Harmxaza (6.4) TeHramK yw6y ¥
2— Yo =" (%) 7@ — 2 (gp)] + . (FH (@) (1@ —f )t =
= (71 @) — L (g )IF (o) + 2 (FH @]

Kyputuiira xenand. Kelmury TeHrqMkZaH 33

Ce=ftrew_ L —
2— 1Yo F f’(xo)’l'a(f @

o 5 TOMAMH3:
Kemi6 4sialdH. 2 — Y, N4 JEMUTTA yTHO KyHHarHHA
1
: —1(z)'—f=1
lim &= =2 (o)

Zrily E—1ly

= lim ol @)
L 1
!

—

= Pt timagi@ [ &)
T—+ils

Jemax,
. 1
: f=1 (2) — 2 (W) o —
ll_f:l; t— e [ (%)
Xocina TabpudHra K¥pa
lim __d-—'f_l @ — = {u) = ”:_1 (y)l’y=ﬁ’n
T—tfy Z2— Yy

6yai6, OyHaAH A
=N = T e

. G 3 LA
TEHPTHKHHAT YPHEAE 3Kann weqn®d wHKEAM Teo.pg}‘lauucu;; ffy{)%l. e
2 MypaxKat (yHKLHAHHHT X.OC“';’C d) WATEDANJA AHIK:
us (a, b) uwTepeanga, y = F(u) pyHKUHa 3cd !E"(f () =D (x) Mypaxkao
nanrad 6§56, 6y QyHkumanap éppamud ¥ = cla b) ga u=f(x)€(cd)
dyHKUMS TY3WIraH 6yscku (Gympa, an6artd, xEi®
Oy Tanab Kuaunagy).

3-teopema. deap u=f(x) pynr4ud %o
cunaea sea 6yaub, y = F(u) ¢ynryus aca

¢ (a, b) nyxmada [ (xg) x0-
X, HyKmaza MOC Uy (Ug=
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= f(xo)) Hysmada F'(u,) xocuaaza sea 6ijaca, y x010a miypaxrab gytiK-
yus @ (x) = F(f(x)) xau x, #yxmada yocuiaea 32a 6a

' (xg) = [F (I, = F' () F (x) (6.5)

Gopmyia Gpurau.

HcboT. u= () Gynkwa x,€(a, b) nykraza, y= F(u) dysxung
3ca Mo¢ Ug (U, = f (X)) HYKTapa Nocinara sraGyachn. (6.3)dopMynansi
doiipananid TONaMis:

FO) — Flxo) = [ (xo) - (t — xo) -+ e (1) - (¢ — x). (6.6)
Fs) — Flug) = F' (1) -(s — ug) = B(5) (s — o) (6.7)
6yHaa
‘lima(t) =0, limB(s)=0.
Mypawxa6 dynkuus @ (x) = F (f(z)) nuur x, uyxragarn opTTHpMacy
®(f) — @ (x,) ni loxopupark (6.6) Ba (6.7) MyHocaGatnapiad ¢eHaana-
KNG Kyillpaariya 3 MyMKHH:
D) —D(xo) = F(FO) —F (Fxo)) = F () I]" (xy) - (¢ — x0) =
()t — X)) -+ BOO)[F () — [ (o)) = F" (ug)- ['(xe} - (£ — x¢) -+
+ F' () a () (£ —xo) +B(FO)-1F () — [ (x)).

Snan 6y TEHCAHKHIAT Nap HKKH TOMOmHMuH f — X, ra GVang, cyurpa
{—> Xy L@ JHMHTTa YTaMus;

lim O _ pr i () + F (ug)-lime () ~
X I-x,

1-x, f—xg
+ limp (f())-lim L%
{-ax, 1-sX, =3

bynnan {—x, na «()—>0, P(/(#))—0 sxaunun 3vTiGopra CACAIK,
(6.5) dopmyaa keand uikamit. Teopena ncGor Gy

3- §. Xocnna XHcoBnawHHHT COMAA KOMAaJapH. JaeMeHTap
(GYHKLEHANAPHHHT XOCHJA2JapH

Bua ywby naparpadza ukku GyHRUHS FERHaucy, aippMacl, Ky-
naliTMacH Ba HUCGAaTHHIIME XocHJanapiHi TOmIU KOMAaJapHiH KeaTipd-
mu3. CYnrpa snenentap (yHMKLSIAAPHIHT  XOCHAANADHIT  XHCODJaiiMna.

f(x) Ba g(x) dymxumsnap (a, b) unTepsasga aumgiauren  O6ya-
CHH.

l. Ukk1 ¢ ynrumunsa AHFHHINCH XaMJa adupMacHHMNIT
Xocnaach. Arap f(x) Ba g(x) ¢ynkunsiapuusr Xap Gipn x €(a. b)
nyitana f'(x) sa g'(x) Xocmiamapra sra Ofuca, y Noaza f(x) = g(x)
GYBKUHA SaM ¥ HYKTaza NocHjara 3ra Ba

) =g = (=g {6.8)
dopumyna ypHiLIL.
Xaxixaran xas, f(x) sa g(x) Qysxuwgazap x€(a, b) nyxraza ['(x)
Ba g'(x) Xocuilaaapra sra 6Vacun. Tabpupra xipa (Z€(a,b), t+ x):
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f/(x): lim flt) — [ (x)

tax | —x

Sumt F(x) = f(x) + g (x) ne6 Gearunad, Kyiniaruig Tonamus;

FO—=F& _ F—f( gl —g(x
=z I —x 2 {— x

By Tenrmukna ¢ x Aa JUMHT YTcax, Kyiuzargra sra 6y.aavifs:

Fr () =tim FO=F0) _ jn MO0 o g0 —g(n _
tox t—x tox  f—x tox t—x

=" (*) = g (x). By 3ca (6.8) dopMyians HcBoTAAHIN.

2. Mxxu OyHkums kynmafiTMacHHMHT XocuaacH. Arap
[(x} 3a g(x) byHkuusnapiunr xap Gups x€(a, b) HykTaza f'(x) Ba g'(x)
XocHmajapra ara 6yuca, y xoaga f(x)-g(x) obyHKUMA XaM X HyKTaja
XocHsara sra Ba

) g =F (9)-g(x) + f(x)-g' () (6.9)
dopmyaa §pumimt,

@ (x) = f(x)-g(x) aeb Gearnnad,

CO=D0) yyesami Kyiigary
x

=2

PU—0@ _ FO—FE | g BO—E0
J—Ny] f— x fi= 43

% - % yTHO &
KYpiriuaa 83u6 onamus. By Tewrmmxaa f—-X A3 JHMHTIA YTHO, KY
fiugarusn Tonamus;

o' (x) = lim Q=20 _ fjm [ LO—TC) [6) o) +

/=42 .

twx [—x t—x
, Bl)—glx) o -.[‘m—@_—“ﬂ—_p
4+ LO=20) f)| = g lim T A

+limf @ - tim LOZEE = g()-F6) + /)¢’
tsx t—x ==é3
By sca (6.9) dopmysanu nc6oTnaian.

3. Mxku dhyHkuus HUCOATHH , ap f(x
g(x) dyskuusnapnir xap Gupu x €(a,0) HyKTaxa f(x) Ba g'(¥) xock
: GYHKLST NaM ¥

Janapra sra Gyau6, g(x) = 0 6yaca, ¥ XoMa o)

nHr XocuaacH. Arap f(x) sa

HyKTajga Xocmsara sra Ba

] F@e =g (6.10)
g ~ g
(opmy.ra Ypunm. an GyHKUHS XocHaack Tabpudu-

(6.10) qopmysasn HeGoraamiaan aBs .

; (g(x) = 0) (yHKUHAHMHT x€(a, b) HyKTazarx
g

XOCH/IACHHH XHCOG1aHMH3:

nau  doinananus
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Tl g —g()
[ ! ]'znm g e _ i, 20-ew

g {x) (I P tox [—x
==L e gi)— g i LN 8%
g tox  t—x tax g) g*x) -
Iemax,
] =& e =0, 6.11)

Sumu (6.9) Ba (6.11) qaop\ﬂxynanapnaa npo;manaHm TONAMHS:

1 _ [y = ok, . -
Le(xl} [ m‘ “)gu r(J[,hl
W 0w e =i ®

g (%) g2 (x) &% (x)

By (6.10) dopMysnaHuHr YpHHIM SKaHHHA HeGoTnalau.

l-natnxa. 1) IOkopupa xenrupuaran (6.8) Ba (6.9) dopmynanap
€paamMuia KYLWHJIYBUHAAD XaMAa KYNalOBUMJIAp COHH HXTHEpHMIl uex/l
GyaraH XoJNa XaM TerHulIH (GOpMyJiajapHH HCGOTVIALL” MYMKHI,

2) (6.9) dopmynanan g (x) = ¢, ¢ = const Gyuranza

fefla) =c-f (%)

¢opmyaa kemu6 unkapy. Bynpan y3rapmac comnn Xociaa HILOpacHian
TALKAPHIa YHKADHII MYMKHHJIHTH Kesaub YuKapd.

3-scnarma. Mkkn dyHkuns AuFuspucH, afippvacH, kynaiiTvact Ba
HucOamifan neopar Gyaran QYHKUMSIHHHE XocHsiara 3ra Gymuuminas Oy
GYHKIMANAPNAH Xap OMPHHHHT XOCHJIara 3ra OYJIHINT JOHM KeaH§ uika-
pepmakigi. ByHra MHcomiap TOMMUIHK YKyBudra XaBoJa KILIaMi3.

4. DneMenrtap QyHKLHAMAPHUHTE Yocnaaaapu Qyudxiis
XocusiacH TabpHiMzan doiiaanauus, memenTap GyHKUHAIAPHIGIT YociIa-
JIAPHHH TOTaMH3.

I°. y=x"(x>0) napaxaan GyHKUMAHHHT XocuJiaci.
By dyskuus yuyH KyHuparura sramus:

Ay:(x+Ax)u __x”=xl‘[£]+ .\_t)lt_lJ

X

Ba
{ Ax ‘l Ax \u
R T A ] 1+ S
Ai ‘[k + X L tl‘l—l Bty o/
Ax Ax ‘i Ax
X

Ax\p [, Axn
L SRS
y:lim—‘:]lmxu_l.‘—x_'__ =X -]jﬂl;l—;——ﬂ
Ax-»0 AX Ax0 Ax Ax—0 Ax
x &
n—1
=X
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n -1 3

Hemax, (") = p-x"~". Ymyman, 6y dopmyna y=»* OYERUMAHUAT
dHHRJIAHMI COXACHAAry HMXTHEpHH x yuyH ypunmaanp. Xycycan p = —I
6yaranaa

1\

(— =——’,—.x-—,=0.
X X*

2. y=a* (>0, a+ 1) kYpcaTkHyIn GYHRUNAENHT X6
Chnach. By ¢yHRHET yuyH KyHHpardra sramus:
Ay L1y ax+Ax_ax =ax(an_ l)
Ba
Ax Ax
5- GoBuunr 6- § Aa KenTHpHATAH JIMMHTAAH dofizasannb TOmamMus:

_A_y L ax(an_ 1)

Ax__ . ﬂa.\'__l =
y' = lim A Jime® Ml | . lim———=a lna.
820 Ax Ax—0 Ax Ax—0  Ax
Jemax,
@y =a -Ina,
Xycycan, {€°) = ¢&*
. -

F.y=Tlog,x(@>0, a=1, x>0 n?rapu(;mm{ ¢yuxun

HIHT XocugacH. By gyHxuns Y4yH KyHHarara Sramus:

| DX
i\£-'=IOga(x+Ax)——logax=]oga(l—,— ,\)

Ba

: xS
Ay ! _!_Ai'),_l_.log K]_}._ﬁi)m},
Ax Ax IOg“(1‘ x) X s x
5- 6o0nuur G- § za xenTupuuran JHMHTAAH ¢oifananit TonaM1s:
x

Ax
1
y we Kl . RS f(];ﬂ ]:—--loge.
y = lim—= =lim —-- 10g T : d
¥ =i, e gl ¥ *

Jleyax, :
) = — -1 .
(log, %) pa
Xycycan,
i
(Inx) = >

4°. TparoHoMeTpHK (pynKuHﬂJIaplIlIHr Xxocuaanaph.
Y6y y = sinx Qynxuus yuyH Kyiniarura sras:

. Ax ., Ax
A!/=sin(x+Ax)——sinx=2'SmT'COS(-\+ 2)
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Ba

Oxupr terrmmga Axv—-0 1a auvurra §TeO Tonamus:

Ay
A sin =/~
g = lim34 = luncosf\—l— —) lim ——— =cosx.
Ax—.OA.' Axa0 2 ) ax-0 Ax
2

Jemax,
(sin x)’ = cos x.
[yura Yxwam (6- GoGunur 1- § ra xapaur) (cosy)’'= —smx ¢opuy.a
XaM HcOoTAaHaH.
sinx

Dua ¢ y= tgx (byHKLlHﬂHHHI‘ XOCHJTacHHH tg = ———  HUcOATHHHT
COs X

Xociaaci opMyaacuian Goiinanauut TonaMus:

/ sinx |\’  (sin %)’ -cos x —sin x-(cos x) *

:'.' == ﬂg x) = Jf = -
Cos X | cos® X
cos® ¥ +sin® x 3
N cos? x T costx
JHewmax,
(tgx) = ——
cos?x

Xyam wyHra yxmwaw Kyifugarn dopsysanap xast HcGOTIAHALIL

CO5 ¥

(ctgx)’ = —

%) =225 (cosec ) = — .
cos? x sin 2x

5°. Teckapu TPHIOHOMETPHK (YHKUUSAAPHIIT {OCH

aanapi. Teckapi (GYHKUHAHHHT XOCHJACHHI TOMHMI Kounacuau Goit

J[anaHnG, TeckapH TPITOHOMETPHK (DYHKUMSIAPHIME NOCILTATADHUI  XH-

cobnaiivua. Ymby y = aresinx dyHxLsg onai'mmc. by dynxuust ¥=

=siny dyHKUMATA TecKapH GY/us, vmt( l} mHTepBanga K-
9

L

pacax,
1
{arChlﬂ \) = — -—l' = -%‘ — _l:‘
(sin y)° cos y } T—sinty Vi—x
Keo unkagd. Jdevak,
q 1 :
(arcsin)’ = Viee (—l<x< 1)

Xyami wynra YxXmaw kyAugard GopMysanap Xxas icGoTraHamd:
194



il

(arccosx)'————y.‘.l_i_ = (—l<x=])
AL 1
(arctgx)’ = T
arcctgx) — — !
(arcetgx) =

6°. lepGoank QyHRUMANapHHAT XOCHAAMAPH. 7))
imep00 pyHKIHSLIAPHHHAT XOCHIaapuEK XucoGaaiimu3. DYRIa XocH-
Ja XHCOIari COAZA KOulanapiaH Ba KYpcaTKHUIH QyHKLIEA XOCH-
JacH GCnacupan dofizananamuz. Copga Xpcobaauniap epAAMHAA Y=
=shx 1 Tonamus:

=eny= [ = = (¢ =) -
= %- (€ e =chx.

Illysra 1aww Kvitnaard gopMysanap xam {reGoTaaHaai:

(chx) =shux,
thy) = —1
it £ chx '
o L
(etha)' = — —— (s # 0).

4 ¥rnmanapKansaau. Bus yw6y Ganpma 37eMeHTap yHK-
uasnap nanapi YYYH TONHATaH hopMyJia apHi skaMy1a6, yJapHH

XKalBaj paTHRA KeJTHPaMH3:

(= ;L-.\'u_l (x> 0);
% (=a"-Ina (@0, as 1)
&, "._-'f)'=="—‘ log,e (x>0,a>0a+1)

Xyen, {Inx)' = —1— (x> 0);

£, (1) = cosx;

8. (x) = —sinx;

6. ‘)=§?; (v + s £=0, £],... )
7 (x) =— s (x==km £=0, £1, ... %
&) csinx)’=1—/1|Tﬂ(—l<x<]);

& (cosx)'=—V—i=L_?(-l <x<ly
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10°. (arcigy)’ = -—l—:

P

11° (arcetgy)’ = — H_l o i /,,//
12°, (shy)' = chx;
137 (chx) = shy W
£, (tha) = ——;

=X

z N S 1 -

15°. (cths) = T (= 0.)._

5. Mucoanmap Ky#nzars dysxuuagapuuur ocuaasapiilngar.
1) v =Insinx, x€(0,n) 6yacun. By dyuxuusui y = l0¢,= sinx
1e6 xapaw MyMmknd. (6.5) dopvyaazan doiigananud Tomamus:
|

in.x s x

y =(Insinx)’ = (siny) = 25 —clgx.
9) v =[] ™™ (u(x)>0) 6yms, u(x) Ba () dynxusale’ ()
Bav’ () XocHmanapra ara 6%icui. By mhogauu Jorapipmaad T3
Ing=o(x) Inu(x). ‘
Dumi Mypakkal QYHKUMSHMHT XOckiacH [((6.5) ¢opmyaara Kyr) 83
kynafitsanubr Xocuaach ((6.9) dopmynara gapasr) ydyH Terw$ op-
Mynanapaad dofizanasud TomaMu3: !
1
—y =0 (%) Inu(x) + v (v) - . -1 (x).
u u(x)
Byuiau

Y = Y I.v’(x) “Inux) 4- mu'(x)] = [ (0" [o'(x) -lnut 'I
L u (x) )

Kemut waxam. eax,

(& 1" ™) = [u ("™ ~[u' (¥) Inw(x) + -{—%: -t (.\')j

4-§. PyHkuMsHUHT guddiepeiHann

L ®yuguusiunur puddepenunasmanysyy GIHI
TywyHyacn f(v) yskuna (2, b) nutepsanga ammiJarramy ICH.
x€(a, b) nyxrann oand, yura mynne Ay (Axz=0) oprripa Gepil
AHRKi, (v~ Ax)€(g, b) 6yacun. Y xoaga f (v) dyHKmmsm xay, YK
Taga Ay =f (x,-- Ax)—f (x,) oprrupyara sra Gysanu. Papuki, 54
OpTTHPMA Ax ra Gormiy 6Yam6, Kymumanx Xomrapaa Ax gaun Al
Opackiarn GoFaaHHII Mypakka® Oyaami. Tadumilky, Oyuga Axa K.pa
Ay EI asui &Ky TAKPHORI XHcoGJAL Kuiimumawag. HatiayopTtrip:
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I_ L)
\x. opTrupma (uaail copnapor; Goraaminia 6Yaran Gy:ukuuagapuy

MacH -
5’,prﬂHHHJ MACanaci! jo3ara KeJjaai.

l
)
| _3-rtavpud. Arap f(x) dyskummmnr x,€(a, b) wysrazarn opr-
“ppMact Ay mn
Ay=A-Ax+uo-Ax (6.12)
KU pUHIILILAS npopanam Mymxun 6yaca, [ (¥) Gynkung x, aygmoda duch-
| gperniiaiaanyeuy ne6 atanapy, 6ynna A— Ay Gorad Giavaran ys-
| rapMac, o 3ca Ax ra Gorau Ba Ax—0 ga o= (Ax)—0.
| Arap
aAr=a (Ax)-Ax=0 (Ax)
opaHiBl YBTHOOpra odcax, y Xonza lokopuaari (6.12) mpoza ymey
Ay=A-Ax+o0 (Ax) (6.13)
xipuuniint onamy. Qymxuns oprupmac yuyn (6.12) dopyiy.aaza A-Ax
jioga OpTTHPMAHKIT GOl KHCMH 16 JOpHTHIIAML
QYHKINAHINT GHPOD HYKTaja mudxpepeniuajianysun Gy.JHIIN Oiaan
yHIHP LIy HYKTana dexaH XOCHJara ara Gyumiuni opacHiard OCFIaHHIIEH
;\-ymmam TeopeMa KypcaTajnd.
" 4-1eopena. | (x) @gynryuanune x€(a, b) Hyxmada Ougdheperyr-
auaanysiiL Oljaunii yuys yune Wy Hyxmada dexan xocu.iaea 32a Gy-

UL Bapyp 64 emepau. >
Uc6or. 3apypaurn. [(x) dysxung x€(a, b) HyKTaza Fidde-

| peniiananysuit Gyncnd. Tavpudra kypa, [ (x) yHKUnAHIHE Y€(a, D)
l‘ nykragarn cprripuacumy (6.13) kypupnnrna s mysxus. My (6.13)
JaH

S D G

Ax Ax
' TERIHKHI €311 MYMKI. Yigan sca

im Y pm [g 2B =4,

Ax0AdX  Axs0)] AR
ABHH X € (7, D) DYKTA1A XOCHAAHMHL M2BXYIJHTH Ba
rr A
F(x)=4

oyt Kemmb unKag.
- Erapananriu f(x) dyssung x€(g, b) nykraza uwexan ' {x) Xo-
cinara ara GOyacun. Xocina Tabpudira Kypa

A E] "A]im AY _ i L d9=F

z=0 AX Axa0 Ax
6Yaam1. Arap .
Ay ir
— — ') =a
e

'Ze6 oicax, VHAAH
Ay=7 () Ax+o-Ax
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| AR

SKaH{Hil TonaMu3. Dy TEHIVIMKAAri o MUKAOP A X ra Gormfg Ba A x—,,
12 o—0. Oemak, f (x) pyHRuuA x€(a, b) nyxraza mudepepenua nna-
HyBuu Gyaud, A = f' (x) 6ynamt. Teopema HcBoT Gy - .

HcSor stiaran TeopeMa f (x) dyHxuusinuur X € (a, 6) HyKrana yey .
f'(¥) xocinara sra Gy Guaal VUHHD Wy HyKTaja u"m’ePe“uuaH.
JAHYBYlE GYIHILI SKBHBANEHT SKAHMHH KYPCaTajul.

O Gyuxkind AnGPepeHUHANH BAa YHHHT TeoOMerTpy,
Mabuocu. | (x) dyskuna (a, b) nHTepsanna aHuKaaurai 6Yaud, x&a,
Hygraza auddepeHLialIaHyBIH Gyncun. demak, QyHROHAHuUE X Hyrgi
Tajari OpTTHPMACK

Ay=A-Ax+o (Ax)

KYpuHyAa E3uHu MyMKHH, 6y5;laa A={" (x) 6ymagu. By TeUrmiK g,
YHKLIS opTTHpMAcH Ay MKKH KYWHAYRYH: apTyMENT OPTTHDMACH A \
ra Hicatan umsiiyH A-Ax Xavga Ax ra HiucGaTaH I0KOPH TapTHG,
(A x—0 ga) yekcl3 KHYHK MHKAOD O (Ax) nmap imFEHHAHCHIAR HOopar
3KaHH KVpHHALI.

4-1anpud. f(x) Gyskuus oprrapmack Ay uur AX ra uucGaray
ysaicmi Gowr K AAx = f' (x)-Ax Gepunran f () dyuxkuinsuny
Hymadaen dugpeperyuant neb atanagu. PyHkuuIHur mehhepeni.
mt dy éwu df (x) xabu GenrniaHand:

dy=df (x) =A-Ax=[ (x)-Ax.

Tavpujra kypa f () dyuk-
WHTHHHE X HYKTAZATH  Audibe-
peruialn Ax MM un3iKay
dyuguacE  6Y140, ¥ OyHKuug
L oprmpyac Ay’ a0 (Ay)

ra Qapx KHAam.

Auan x€(a, b) uyKraga -
(eperiuamanyBus GyJrai f ()
QyHRUEAHBHE rpauen 43- yp3-

o ¥ xear V' Maja KypcaTiLIrail YK Hho-
nanacud geitmik. Dy unsinguuge

43- un3ma, (r, F), (c+Ax, [ (x-+Ax)
HYKTANAPUHIL  MOC paBiuja F

B2 B 6uman Genrmaing. Yuaa FC =4y, BC=Ay 6ynam. [ (x)
dyaxut ¥ €(a, b) HyKTama AuddepenuuanIaHysun OYJrAML  yuyw y
X HyxTaja wewan [ (¥) Xocwmara sra. [ewax, f(v¥) dyuxuus rpadu-
rura yamur F (v, f (x)) HygTacuma  yTkasuarad FL yputiMa MaBwyg
Ba Oy ypuavaumiur Gypyak xosppuuuenti tga = ' (x). Uy FL ypuu-
maniar BC Gunan Kecuwrad Hykracuu D Gumad Gearimaitnux, Pas-

waHkit, A FDC pan % =fga Ba yugan DC =tiga - FC = (x)-Ax
r

IKAHH KeTHO YHKAZi.

Hevax, f(¥) pyuxuuanuer © wykratara gudbepnwans dy=f" (x) Ax
Qyxruns rpaurira F(x, f (x)) Hysraga $TsasiIrad ypiusma  opTTup-
sach DC ni (DC = dy) upozanaiian. Xycycan, f(v) =x Ofaranga Gy
byuakunaHr Auddeperian

L)

£ L

) '\'—‘2\
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dy=F} (x)-Ax=Ax
6ym0,
dy=dx=Ax
6ynami. By Xoa spxmi yarapyBym x NMAT SpKaH oprTHpvacH Ax bl
yHuHT mudbepen unany dy GHNaH aNMALUTHPHIHILH MYMKHHIHIHHH KYp-
catagy. By [ (x) &yHKUNAHHHT X HyKTagars JndepenuHaIibd KYHHAA-
TH
; dy = f ()-dx = y'dx (6.14)
KYpHHHIAG . 11PONANAL! MYMKHH SKAHHHH aHIMIATAIH .~ 2
4-3cnatma. Bus [ (x) OYUKUMAHHHC X HYKTajpar# NOCHJACHHH =

5 A i
ciMBOJ Tapuiacnaa Gearnaarad spuk. (6.14) mynocaarias sca = HHC

6ar (ynkwis audxbepenunanu dy HEHr apryMenT midbepemiaTd dx Ta
nucGaman H60pal| Skany kypuHagy. ILysH TABKMILAL JOZMMKH, -
epentNaIanyBal (byHKUHANAD yuyH dy Gwnan dy sap npomopuiiotai
yiarapu6, ' (x) nponopunoBamMK KoshdHuHenTHHH HpoaafuL.

SOnpn GyRkwis| anddepenunammppEr (6.14) upomacHian Qoiraana-
HHG, 3JEMeHTap (BVHKUMANADHHHT judpepeHnnHa napH Kaasaaian KeatH:
pamu3: -

°.d@™=p “de (v 0)
2. d(@)=a" Ina-dy (a>0, a=1)

. d (loggx) = — logge-dx (x>0, a>>0, a= 1) d (inx

dx

4° d (sinx) = zosy-dyx;
5°. d (c35x) = —sinx-dx;

o R - Pl ok
e.d(tg)_co#xa_\(mci,+kn,k 0, =1, )

7. d(elg) = ——— .dy (xhm h=0, +1,...

sin®x

8. d(arcsinx):é dy (—ll<x <)
pr—a2
1

9°. d (arc cosx) = — dy (—l<x<])

'..! — x2
10°. d (arctgx) = ” -~ -dx;
- AT
11, d (arcclg ) = — ——.dy;
X~

12°. d (shx)=chx.dxy;
13°. d (chx) =shx-dx;



1. d (thy)= l—“l—~dx;
Chi* X

15°, d (cthx) = —#x—-dx (x + 0).

3. 'Auddepenunannamuuur cogna Komaamapu, My-
pakkad GyHKUMAHUHT RuGpepeuunanl. f(x) sag (k) dyHk-
uusinap (a, b) unrepsanza ankkmanran 6y.mod, x€(a, b) wuygrama ydaap-
wuHr  ithdeperwanaapi df (v), dg(x) mamxya OYacus. Y xoaga
fl)=g(x) Fx) g ma gf——((’;’) (g (¥) = 0) dyHKUMANADHUHC XaM iy
x€{a, b) nyxraga quddepeniuansaps MaBKyd Ba YJap yuyH yfufard

d If () = g (0] = df (x) = dg (x),

dIf@-g0l =f (x)-dg x) + g (x)-df (%), (6.15)
1O e 64 00— (-4 g
d[g(x)] ) eW=0

GopMy/ianap ypHHIL
Xaguxatan xav, Qyuxups aubdepernmanudiar (6.14) wypunumza
HhOLANAHHUMAAH BA GYHKUMAHUHE XOCHMAJADPHII TOMHUE KOHAANApHiaH
¢oitzanaund Tonamus:
difM=g@=(@=g® de=F () dv=g (x) de=
=df (v + dg (x), |

A @egm=F@g® de=g - (¥ de+

+F (g () de=g () -df () = [ (¥)-dg (»),
g 1LEO] (PN, g () de—] (9 g () dx _
lew] ™ Vew) & W :
_aWdl ) —f (948 (

gt (¥

Xycycan, d (cf (1)) =c-df (x) (¢ = const).

2-natuma. IOkopuga kearipiarad Gopyyiaapaan qoiigananid,
KYUULTYBUIIAD XaMAA KymailTypusuiap COHH HXTHEPHI vexsmus Gfaran xom-
fa XaM TerHuT GopMysanap Ypuuan OYJIUILIHIN KYPCATHUL MYMKHH.

S Mypakiab GyHruESHEAD Auddepentiiiaiitig TonaMis, |

Qapa3 ginaitang, u = f (x) gyuxuna (a, b) iirepsansa, y=F ()
QyHKWIAAP 3ca (¢, d) uaTepanga asugnauran Gymud, Oy (yHKmiAap
éptaviiia y=F (f (1)) =@ (x) mypakkal dyHRKUNE TYUIraH GY.ICHH
(6yuza, at6arra, ¥E(a, b) ma w=f(v)€(c, d) Oymmum Tamal xwm-
HAZ).

Mypakad QyHKuAHEr Xoctaack yuyi touiarak (6.5) dgopatyaa-
JaH (oit1ananns, ury Mypakkad QyHsuisic  nbdepetiuttamiin tona-
MH3:

de () =d [F (F (N =1F ( () dx=F" (-] () de=F(4) du.

[Hyri TasKiHIAW 03MMKH, Oy XOaIIa dre MIIKIOP aPCyMeHT i HiHT
3PKAH OPTTHPMACH 3MAc, V ¥ Y3rapyBuHHHHT yHKUHACHIHD.
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4, ® yuxnuna auddepenunaan Ba TakpuOHi hopuyaa.
nap. Hasapuit pa aiinmkca avanui Macasanapiii eYHuIa TECHULTH by
WIAApIEHT HYKTagary KHdMaTaapHin xucg?nat/u 3apYPHATH TYFHAAIH,
Kynwiya, Syunait (ylxunsaaap Mypakkat OyaHO, YJapHHUT HyKTajary
KUfMATAAPIHY TONMII anya KHiMH GyJami. By xo1 q’)yﬂxuummur HYK-
Tagari KuisaTiHy TaKkpuouil Xucobsaw (yJaapHi NHCOOJal!l YUYH TaKpH-
Oitii hopMy.sianap TOMHIL) MacanacHun lo3ara KkeaTHpazd. Dynkuusuusr
Rudxpepesiiia i 3ca TAKPUGHH (hopMy.TaapHi TONHUI HMKOHHHH Gepai.

f (¥) dyuxuus (a, b) muTepBania aHHKJaHraH 6Y.IG, % €(a, b) Hyx-
Taga veknu [ (x,) == 0 xocunara sra 6yucus. By xoaaa ¢ymkuis opr-
TipMacukUr hopMyaacuun ((6.3) pa (6.13) dopymyaanapra Kapadr)

Ay=]"(x)-Ax+o (Ax)
RYpHHAWIAG €3mI0 MyMKHH. Dy dopMyaaHH Xayaa (byl{KEII{H Judwbepet-
uiank yuye dy = f* (xg) A x dopmynaHH 3bTHOOPTA OHO TOMAMH3:

lip 2L = fjn L Ow-Axto@N) o, [ L 2@
Ar0 dy Ax-»0 Fo(e)Ax Axo0] J(x) Ax
[lysnait suans, Ay ~ dy. Hatipkaga Kydnnard
Ay =dy,
AbHIE |
f g+ Ax)=f(x)+=F (x)Ax (6.16)

sakpudiit TeHrIIKKA eaavu3. Papwauky, Ay —dy = o (Ax). Myuuir
yayi Ax—0 na (6.16) TakpuOuil TeHIIHKHHHT HHCOMI Xatocw Ho.ra

W §
WHTILTAAN, SIBHIT __A—" 0.

Py

(6.16) dopyyaa x, € (a, b) nyxraga nuddeperunasaanysun f (x) dyug-
WHIHHHT Xy HYKTA14r0 opTTUPMacH Ay HI YHHHT Wy HYKTagari mudg-
(peperUaAIt dy Girnan AaMALITHPHW MYMKHHAHCHHE Kypcatamt By an-
MAWTHPHUIRE  K\VTaTi Ty,  YHKIMA  OPTTHPMAcH Ay apryMeHt opr-
TIPMACH A X HHIT,  yayMaH  aifTranja, Mypakka® hyHkuusci Gyarad
0428, GYHRWT Miripepenuuany dy 3ca A X HUHC YHIIKN (yHKIHCH
Gy WAz, Arap Ax =x — Xo SKAHHAN 3BTHOOPra OJcCaK, yHIA ¥, +
+Ax=x 6§16, (6.16) dopuyna xyiiugarm

P =T (o) +F () (6 —x) (.17)

Kypimira Keaai. Dyunta x,€(a, b) nyxra ¥€{(a, b) Hyktajai Karra
papic Kiavaiiatran, avyo [ (xg) Kyaaipox XicobiaHaguran HyKTaamp.

Macagan, | (v) inx 6¥mb, sin29° mi xucodaw Tanab AnLIray
6Facut. By Nosza v, = 30° nefnm iyuait. (6.17) (opyyaara kypa

2n

sin29° ~ sin 30° +- cos 307+ (29° — 30°)-W =05—
N 3
2 ok 0,4848.

byiza I° miwr pajnan Vovosnmmn s aapyp, YVHKN GolKa Xaltap
pniaeiapra Gepisrai. [lemar, sin29° = 0,4848 (107 anmgmuza).
[0%opimari (6.17) popmyaa x, = 0 Gyarauaa VLIGY
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CH
Ba

1p-
DH
1a

1

Ja

AM

3

AYKUNT

(6.22)

(6.23)
ag(x)
) HYR-
[ KVEI-
3 HYH-

24 a
By any

Qcl.Ia-

(6.24)
(6.95)

(6.26)

[1aHa-

‘aqi.

)caTa-
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F@=f@O-+f ©-x (6.18)
KYPUUBLINN 03311
MavayMii, Y€(a, b) nykraga aidipepenumanianyeun f (v) yux-

s rpadurira (X, f(xo) HykTama YTkasuaram yPUHMAHHHT TenriaMacH
Kyltiaari

y="T)+F (x)(x—xo)

Kvpinnwpa éswnany, Dywgan xypusamuks, (6.17) Taxkpuéuit dopmyaa
TEOMETPHK HYKTaH HasapiaH, [ (v) diynxuus ipojanaran Srpd uusHKHH
Xo HYKTaHHHT eTapmt Kiuik atpoduina wy GYBRLR rpaduriza (x, [ (xp)
HYKTaja YTKasuaras ypnuma Clinan agMalTHPHABIDHAM CHIanpan.
Mucoannap. [(¢) ¢yusuna cudarnma (1 +x% v 14z, &,
In (1 +x), sinx, tgx Qvukusnapsn onb, yaapra (6.18) dopmynanu
RY.1ani haTinKacia x\'\'fumam Tal(pnﬁm"l GOpMYIaNaPHIE TCHAMU3:

,\) X,

-— 1
r‘l—:—xz I TE X,

.“t

=15 x,
In (I+x=y,
sinx = x,
tgx= X

5-§. Kixopu Taptubax xocHaa Ba audidepenunaniap

l. Pyugunsanuur wKopH TapTuOJAH Nocuaanapu. [ (x)
GyHkwA (@, b) nnTepeania anukjanran 6yaud, ymmir Nap 6up v HYK-
Tackza [ (x) xocnaara sra Gymcnn. Papianxi, f°(x) \ocmma x Yara-
pyBultHHUT ynxunscr 6¥aams. By f" (x) xocnaa Nay {3 nasGartipua Gi-
pop Xo€(a, b) na Xocmiara sra GYMILIH MYMKIIH.

S5-Tabpud. Arap [ (¥) pymxws (a, b) JHTEPBAIRMIE 3D Gup
x€(a, b) nyxracuma f' (v¥) Xocuzara ara Oyamd, Oy [ (¥) ¢pynkuua
¥, € (a, b) nyxraga xocuaara sra 6yaca, v f (x) (bvm\'uuﬂmmr X HyK-
madacu uKkKunu mapmuban 50CUAACU xe6 aTaALL. DYHELNIHIET K-

KUY TapTiGan Nocwack 4y, [ (¥o), (

opKani €3itany.

f (%) dynkunsenure vunsun, THpTIH Ba X.K. TapTHOAATH  XOCHMA-
Japn XYAMM wWyHra Yxwaw Taspidaadap.  daymau, [ @) dyhxums
(a, b) unTepBanmuc Xap oup x€(a, b) wyKraciaa (1 — - Taprubau
i () Xocitara ara GyJcuH. By /‘" (x) cbyu\unmumr Xp€(a, D)
HYKTanars Xocmmach (arap y MaBKyZ 0):1(‘:1) f(x) dy Hl\ul'ﬂH]Illl‘ X HyK-

dy
Tajarli n- mapmudan yocusacu neb ataiamieay 4" ), (

) O 1riaaphiie Gupr
dx® [x=x,

1apmmr (npn opxain Gearnanam. Oaatia f(\) YHKUHARNRT f” (\),
(%), ... Xecwaasaps yHUHT 0KOPU MapmuGAu Yocuaaaaplt Aelinnany.
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yugait kuaud, [(x) dynkunsimr x€(a, b) ja n-taptudmr Xoci-
JIEACHHUHT MaBKy[HrH Oy QyNKUMAHKAr 1wy Hykta arpopuma 1-, 2-,
.., (m—-1)-TapTuGai XocHIaTapu MaBAYLTHICIN TaKo30 3Tams. Ao
6y XOCHAAAPIHIC MaBKYAMMTHAH /- TAPTHOIH NOCHJIA MAaBAKYATHCI,

. . S5 [k
ymymaie aitrranpa, keanG uikasepMaiau. Macaqan, y = —L—-‘ GyHKUHA-

nuHr Xocuaack y' = lx| 6yamb, Oy dywxusa x =0 ga xocHaara sra
amac, AbHU Gepiarad QpyxudAnHir x = 0 ga OupuHyir TapTHGAH Xocy-
JIACH MABHKYA, MKKHHYH TAPTHOAH XOCHJIACH 3CA MABKYH 3Mac.

Maskyp Gobminr 1- maparpabuga Oup TOMOHIN Xociaa TYWYHYacy
KHpHTHATAE 321, By epaa Xam Moc pasuuija 1OKopH TapTuGa# YHT Ba
yan XOCHMa TYLWIYHYAJIAPHHH KHPHTHLL MYMKHH.

DYHKWIAUKHT IOKOPH TapTUbAN, Macamal, 7- TapTudmu (1 > 2) Aoch-
JafapHHH TOMOL YUyH, vsyMall afiTrauja, VHHHT XaMMa OifMHIH Tap.
THOMH XOCHAaAapHu XHeoGaatl Kkepak. AfpuM (QyHKIuisgapusHT OKopy
TapTubMH Xociaanapui 6up Hysia Tonuur MyMKHH. Micosr TapHKACHzy
6ab3d 0P 3jeMenTap GYHKUHAJIAPHUHT /1- TAPTHOIM NocHiaJapHi Tqo.
namis.

([
1) y=x 6Yaciu (x>0 Ba WER). By byHrmsinmr xocH1a1aPHHY
KeTMa- Ket XHcoGnafimua:

v =p,
Y= =) = s )t
PrEEY =@ =D ST = =) @w—2)
Bepriirat DYHKUMSHUIT 11- TAPTHOMT XOCHIACH YUYH ywiGy
(" =p =D E—2 ... @—ntpPt (619
dhopy TAHUED VU GYTHIMIT MATEMATHK HHAYKWIS yoyme EpAaMityy

KypeaTi KHine svac. Mawayski, n =1 1a

—i
Y =p e

oyaaur. Juan (6.19) dopvyaa n=k 1a ypuna, ABHIL]

g = =1 ... (o —k - De=®

oyacHit AcG, yorar n=Fk -+ 1 12

[ YPHHMT G¥iminn k{pearami3- 1a%.
puchra KVpa G+ = i

(y'k))’. [yHuHr yuyn
k-1 ke
P = = =) =2k 1)y =
= (W—1).ifp—r1)(p —p). =21
gymauit keanG wikant By sca (6.19) dopsyaanunr ;= p - | 12 Xay
Ypusan Oyamumi Gunanpann. demax, (6.19) dopayag xTadpiil neN

yYyH YPHHIH.
(6.19) ma w — nxTulpiit NakHgHI COH. Xveyean, g~ _ | @y-10Hy

Yuga ¢y =— OYHKUHAHUHT A- TAPTHOMI XOCiLTaciy
o

03

7

o
P
foed



() =0 e S

flaaqt.
2) y=lnx (x> 0) GYyHKIWAHURT 72- 1apTHGIN XOCIMACHNI TOMaMH3.
= 9 I 4
By dyBxwiaHuHr Cupuuul Xoaacn g’ = — G¥mumnigan xampa (6.20)
X
dopmyaagan doiizanaucar,
{1 (55 VI £ 00 et KN (o) Ll it L
=6 =(5)
dopmyna xeom6 uikaaw. demak,
—1P=1 (— Dyt
(nxn= LV =D
.\»n

3) y=0a" (@>0, a=*1) Gyacuu. Dy OyHKUHAHHHT XOCHIaJapHEH
KeTMa- KeT X1cob.1aiivis:

, x>0. 6.21)

y' =a* lna,
= (¢* -lna)’ =a'Inaq,
y” = (a* -In*a)’ =a* -In*a
By myHocaGatsapra kapad ¥ = a* OyHKUUANMHC A- TAPTHOAH  XOCHIacH
yuyn ymGy

y(n) == a.\- lﬂna

GopMyJanl €3aMH3. YHHHT TYFPHAMCH sla MaTeMaTHK HHIYKIUI YCyJaH
€paamiia ocoHrHHa Hebotsianans. Jewmak,

(@)= o*In"a.
Xycyean, (€)"=¢".
4) y= sinx 6yacun. Mabaymii, 6y dyuswst yayi ' = cos <. Bz
VHI Kyiinparn
T
Y = (sinx)’ = cosx = sin (x-+ 7)

k{prnimga 836 ogavis. Cynrpa y = sinx QyHKUNAHUAT Kefincy Tap-
THOAH XOCHAANapHHH XHcobnaliMis:

§" = (cosx) = —sinx=sin[x +2- |,
7 B8 % A - 1 . G A
= (—sinx)' =-—cos x=sin { X - 3-7).
v . ' o
¥ = (—cosx) =sinx =sin (¥ + 4=

By ndozanapian sca ¥ = siny Qynsuusininr /- TaprioaH NCCHAACH YuyH

. B ¢
y™ =sin !x—,—/z~—)
\ 2



(opmysa Keaud UHKAQH. YHUHT TYEDIGIHLY HA MATOMATHK M1V
yeyaun Guaatt scCotaana. Hevak, :

. (m) ol n .
(sin )™ = sin (x +n— } (6.22)
Xyamt mynra yRusau
i 2  ;
(cos 1) = cos ([x+n -)i J- (6.23)

2. Conna kouxaaap. JeitGunu popymyaacu. f (x) sa g (x)
GyHxuusap (a, b) HUTePBATAA aHIKJauran Gyio, vaap x€(a, b) Hyk-
= (n) ¢, ( 2o s

Taga /- TapTHOAH [ b (x), g"’ (x) xocHianapra ara Gy.nein. Byuu K-
Jaryya TYLIYHHOI JIO3HM: [ (x) Ba g (x) (YHKIHATAD X HYKTaul y3 Hyii-

Ta osrat (@, f) < (a, b) unrepsama [, 7, ..., i("_”xasma TN A
2" xocinanapra sra Gyaus, x nyktama sca [ (v), ¢ (v xocuaa-
Japra sra. ¥ Xoaza

D le-f = c- [ (x), ¢ = const; (6.24)

9 If 0 xg (=" (@) =g (o) (6.25)

g =" (g +Caf" V(g (9=

FCT W W G () g0 .+
4+ f ) g™ (), (6.96)

Byiaa

p_nm=1... (n—kL)
o= k! 1

[Cgopifaa KeaTHpUIrai (6.24), (6.25) cdopmyaaiap cozna ueGoTaauHa-
u. Buz (6.26) QopMysaHIur YPHHIH SKAUHHIL HCOOT.TailMIS.
Mapiyyxki, ((6.9) dopumyaara kapawur):

[F)-g0N" =["() g+ f(x) g ().
By sca n = Gyarauga (6.26) GopMynanuur TYFPILIHOHHI KYpoaTaTiL.
Suan (6.26) Qopmyaa 2=k yuyd TYrpH, SbHI
762" = 7002 () + O (9-¢" (9) +
+C W W L g™ ()

dopsyaa ypuaH Ae0, YHUMT 71 ==k~ 1 yuym TVEpILTHCHHIL Kypcata-
Mi3. Nakikatan NaM, Tabpudra Kypa

(9 g N = (1 () g ™)
6ymE, yHIAH
[ g™ =1 W-g() + Cif* (9" () +
+C g . e .+
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1 @-g 1 =0 @+ W) g )+ Gy [P () +
+C I g W F L G T (g0 9 +
+G @MW A 02N+ F et ) =
=W g+ C MW g @ .+ (C+
+G) @ W+ @
SYnHwE Keam6 unKani (C: =1). )
A C,'; +C:t«—1 _ k(=) “ (h—i-L1) o /z(/e—lzi. . .I()):—-i—{-Q)' 5
Re—) o . —iF+Qk—i+ ) LhE—1 ... (k—i29]
it
k=1 . S i [k—i ) — il __ (eEDRE=D)...(B—1-2
i! il 1

i
. . Ck+1

TEHTVIBKBH 3bTHOOpra oJjicak, y XoJ1a ymﬁy
F0)-g " = {0 0)-g () + Caf” (g () +
ot CL+,f“'“+”<x>-gﬂ)(x)T. L

topmysiara 3ra 6y.naMn3 By sca (6.26) dopmyaa =4k -1 6yaranpa
T{EPH 3KAHHHK KYpCATafH.

IMyspait xuaub, (6.26) dopmyna Gapua 7 Jap yYyH Tyrpumip. Me-
Gor atuaraH (6.26) dopmyna Jeld 6Hnll GopMYJdACH 1e6 avanagy.

Miucon y= ¥ sin x oyHkuuaanir  100- TapTHOMN  Xochziackhn xp-
COOJIaHT .

JlenbBni popMynaciiaH doRnanaHamMis:

(100} __ /% ;{300 r . S P T T
y = (e sinx) )=e"smx—.~Cmoe -sin (ATE—)T

+C?oaex5i“(-\'“i‘2'%)+... Tc‘,‘;‘;e"sm(x¢xoo %}
* |sin x Vsinfx+ 2 0. g
= [sm.t-i—C,oosm (.x-l— 2 )—;—Clonsm( 2.5t +
+C1335m(‘+ 100 %.}]=e sinx[] LCh, e C}SZ]Jr
i A |

+ ¥ cos x| Clog + Coy + €3y + ... -+ Clop) — " sinx [C,‘OD +
T Clﬁoo + ..t Cngol =i COSX[C?OD + 61700 + ..o Clggo]
= ¢"sinx[1— Cloo+ Cloo—Cioo + Chip— - - _Cosu ar
-+ Cwo] +¢ COSX[Cloo_‘Claog+sto"cloo s +Ci;)o—
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—Cp =2 sinx | 1—Clyy + Clog—Clyg+ - - +
e 1 30 ]
T Clgy — 2 Voo
3. Mypaxka6 (yukuusuuur oKopi TapTHOIH Xock
AanapH. u=[(x) Qynkuust (a, b) untepsatia, Yy = F(u) bysxuna
sca (¢, d) nHTeppaia AmKnauran 6yau6, yaap €praviia y = F(f(x)
MYpakKalG Gbyukuus Tysuaray 6yacun (Oynga, aa6arTa, xE(_a. b) 1a
u=f()€E(, d) 6yammun Tanab Kuannazgw), i = f (x) ynkuua ¥€(a, b)
HYKTaja UKKHHYH TaptuGan [7(x), y = F(u) dyukips sca MOC u(=
= f(x)) NyKTaga MKkHHui TApTuGmH F7(u) Xocwaara sra Gyuens. Mk
KHHYH TapTHOAH XocHsia TabpHdira Kypa
Y = [F " = [F (T

Gynamn. Mypaxkab Gyukuasmr  NocHaacuit  XHcofaawl  (pIpMygac
(6.5) mau xaviza KynaRTMaZHMHT NOCHTACHHH XHcofaaw qopsydack (6.9)
naH Gofiganannd, TonaMHs:

(FGENT = 1F (@)-F @I = IF G -F () +

+ F(FC)(F () = F () F (9)-F'() + F (-0 =
= F"(x)-[2 () + F' (f ()] (%)

JHemak,

Y= F (N = F"(F (- (%) + F (F )" (0).
Xyzan wysra Vxwam o = f(x) byukus x€(a, b) nyxraza f”(x) Ba
y = F(u) dynsuus aca moc u(u = f(x)) Hyktaga F”(u) xocinara ara

Gyaca, mypaxkad ¥ = F (f(x)) dyHxuus xam x€(a, b) Hyxraga 3-Tap-
THOMM Xock1ara sra Gyaagn. By xocuna Kyitizaruya XHcoOnmaHagy:
§" = TE N = (FGET = 1F" ()1 +
+ F (PO f7 () = B (F ()17 (9) +
+ FUGO-2-f 0 () P/ (@) () (9) 4 F () () =
= F" (@) -F>) +3F"(F) - (9 (9) + F' (F ()£ ().

LUy iifn Gunan Mypaxkab dyuxums y = F (f (x)) HEHC ucTadrad Tap-
THOMH XOCH.IaJapH XaM XHCOOJAHHIUH MYMKHM.

4. DYHKUHAHHHT IOKOPH TapTuGan auddeperuwuania-
pu. [(x) dysxunsa x€(a, b) nyxrana yekau [’ (x) Nociuiara sra Gica,
QyHkuHAtuir auddepentnans ymby, dy = f'(x)dx = y'dx dopMysaa 6u-
Jad Xucobaanummnd Kypank ((6.14) ra kapaur). Iemax, (YHKUHAHHHE
Judpepenutan x Ba dx sapra GOFJIHKIHP.

Llyen TabkHQJIAHMASKE, dx MHEKIOP [ (X) (YHKINST apryMeHTH X HHHI
AXTHEPHIT OpTTHpMacK Ax my uQopanab, dy MHKIODHH X y3rapyByir
Oyfnya nd(eperunanian Kapatuuna YHH YarapMac KymaitTysym ciba-
THIa KapaJiai.

Papas KuIAHAKK, 10KOPHIA KapanadTrad f(v) GpyHKLuA X € (a, b) HYK-
TAAA HKKHHYH TapTu6sn f”(x) Xocusara ara Gy.IcHH.

6-Tabpud. f(x) dynkuun zupdepenurary dy wunr x€(a, b) ays-
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Anarn pdupepenuuaat GYHKUHAHEHD URKKUH@W mapmud.ut  ouggepen-
waan 1e6 aTazam. OVHKWHAHENT HKKHO4H Tapriban  qudxbepenutanu
=f(x) éxu diy xalu GearnnaHami, sTbHI
d*y = d(dy) éxu d3f(x) = d(df(x)).
Suan anddeperiaaIa Kongacaan olifananid Tonasis:

d*y=d(dy) =d({y'ds) =dx-d(y') = de(y') dx = y" (dx)*.
Mynpait 1Kumb, QyEKUHARNET IKKHRYK TapTHOM Andbepennams yHHKT
IKKMHYK TAPTHOAH XOCHJAcH OpKaJH KyiHjaariua é3utajm:

d*y = y"-dx?, 6.27)
Gynna ymby
dax® = dx-dx = (dx)*

SeariawiH KeAHIIHO 0naMu3.

f(x) dyskmua x€(a, b) nyxraga 3-TapTuban [ (x) Xocmiara ara

VJICHH.

Xynau tokoprparura yxwau, x €(a, b) HyxTaga gyHKuEsmmr 3- Tap-
THOau auddepennuani Tavpudaanamn: dy = d (d®). [ynra xypa f(x)
Gyngupaniar 3- TapThOan audxpepeHunanl yuyH ywby

Ay = d (d%) = d(y"dx?) = dxd (") =dx*(y") -dx = y” -dx®
Gopmyaa xenb unxamy, Gysza dx® = (dx)°.

Iy #ya GunaH QYHKUHAHHHT OKODH TapTudaM audxbepeHinamnapi
TanpraHalK. YMYMHE XoMRM Kapaiimk. f(x) Qymxums x€(a, b) nyx-
Taga 7- TapTHOAH f‘") (+) xocunara sra G6yacun. OyHKUMAHEHT (11— 1)-
Tapri6an Andbepentuann d‘"_l)y JaH  ogunran auddepenuuan f(x)

VHKUHAHKHT X € (2, b) nykranarn n- mapmubau Ougieperyuaru  [eb
ATazapyn Ba y d"y exu d” f (x) Kabu GearsJaHani, SBHI

dy=d@d 'y &n dfE)=dd" [ ).
By Xonja XaM QYHKUHAHBHT n-TapTHé.mi Andgepeniniaid yainr - Tap-
THGmi ¥OCHJIacH OpKanH Kyliuaard
dn_lj ey y(n) " (628)

KYpuaswaa MQonanaHand. YHHHI TVYFPHJIHTHHH MaTeMaTHK HUAYKLHS
Yeymi épAaMHia ueoTaall MYMKHH. XaxukaTaH XaM, #=1 Ba n=2
GVaranga (6.28) dopmysanuur TYrpuanrn jokophma Kypcatnamt. By
(6.28) dopvysna n ==k na Ypaunx, sbHM dky—- y‘k’dxQ 6yachu 1eb,
Yuunr # =k +-1 na Tyrpuanrsnn ucGotmaivus. QYHKUHAHINT 71- Tap-
Tagmn muddepentnan Taspidura kypa d*tD y = d (d'y) GymiG, ynnan

i1 . 3 3 3 3
dr+ y = a(dky) = d(y”)-dx') _ dxk-d(y(k)) -t y(kJ,—l)_dxA.*.l
Skapn KCAMO uMKami, sbHH yWIGy
d-‘-‘ t ly - ylk E'IlAdxk"']
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opmy.sa ypunnn. emak, (6.28) dopmy.ta uxtuépui n €N yvuvn Tirpy.
Mavaymkn, n-tapmnbmi xocmaa (5-§ munr -6 ra xapaur) vify
gLy

kypuuntiga Oearnanran sgn. (6.28) sca  dynkunammir
dx"

- d’ y o .
- TApTHO XocunacHii —— Jeo Gearnaanrail CHMBOINH Kacp lJrxa-
dx"

THZA Kapamw MyMKHHJAHCHHH 6agsipaaH.

f(x) Ba g(x) Qyuxumsnap (a, b) nnTepaina auHKJaHran Gy.aug,
yaap x€E(a, b) Hykraga n-TaprHOan auxpepenumaiara sra  GVACHH.
Y xonpa yw6y

) dle-f()) =c-d"f(x), ¢= const;

2) d"lf(0)] = gx) = d”/'(x) +d" gy

3 d'IfW-g) =d" f®-g®) +C,d" f(x)dg() & . .. =
+Cd" MW A+ . W g

Gdoprynanap ypunan 6yaapd. IOxkopr TapTHOMH  pudxbepeHiHaiIapriiT
6y Konpanapu (6.24) — (6.26) dopmysanap Guian nbojananras Ccciaa
Konpanap xamua (6.28) cdopmynanan OepocHTa Kesnb YHKamH.

SHIN MypaKkKab (yHKNMSHHHT loKopH TapTi6mu auddepeHunaniapi-
HH KapafiMu3. ‘

4= f(x) pyuxunsa (a, b) naTepsanna, y = F (4) gynkuwsa sca (¢, )
UHTepBaJIa aHukJalras 6yaub, ysap épmamuza y = £ (f(x)) Mmyparrab
GyHKLNS Tysuaran 6yucun (6yHaa, anGaTTa X€(a, b) aa u = f(x)€(c. 4)
6vanmn Tanab xummuann). Cyurpa u=f(x) Gynkuus x€(a, b) HyKTa-
na ' (x), F(u) ynkunsa sca moc u(u= f(x)) nykrama F’(u) xocina-
Japra sra pe6, y = F (f (x)) QysxupsHudr xudxpepeH iHanuHil Xpco6.1aii-
MIf3.

Mavaymiy, yw6y gy = F (f(x)) = @ (x) Myparkka6 GYHRKINAHNHAT And-
(pepentyzany ((6.15) ra kapanr) Kyiuaarn

dy =@ (x)dx = [F (f(x))] dx
Ba
FGEN =F (G )-F ()
dopaynanapui abTHEOPra OJIMECA,
dy =d[f) =F (Fe)-[' (Dde=F {f()-df ()  (6.29)
KyPHHHIITE 3ra Gyamagu.

JHevax, dysguus mypakkad 6yaran Xosza xaMm ¢byHguus audodeper-
unaan gyusnust Nocuaacn F'(f(x)) Guman (Gy Xompa apryMent f(x)
Gyaam) apryment f(v) mnnr mudxpepenuuany df (x) kynafitMaciaan n6o-
paT SKAUNMTHI KYpaMus.

Mlyunait Kuamb, kapanaérran (yuxussaap f(x) (v — spxmit ¥3rapys-
uH) Kypunnmiza Fyaranga xaM, Mypaxkab y = F (f(x)) x{pusnmza 6ya-
ranfa xam, Oy Qynxuusaapsunr tugdeperunaniapi 6up Xma Qopsara
sra 6ysann (abuu Jucppepenunan copmacy caxananann). Oparaa 6y Xoc-
cand Iupepennasn dopMaciHIBT  ureapuanmAauey  AeinnajH. Bynna

14—2651 209



s

X

SFaa.
Duy= In,
5Y dyixug,

¢opyyaazay |

FOPMYIa Koy

3) =g
KeT™a- ket X1

BY MyHocag;
YU¥H ymGy

QOpMyNan
€paamMina o

Xyeycay
)y =1
YHH Kyiing;

KVpiHga
TGN Xocl

By ndgone

(6.14) dopytymanarit dx APrYMEIT X' Wi HXTUEpIit opTT;‘rplviacu A\
(dx = Ax) Gurgipani, (6.29) Popuymanaru df(v) sca x yarapyoy
doramnk, Gyaam.

3wt y=F (f(x) Mypakia6 QYURUHSUHHD [KKHIYIE  TAPTHOAN 1
Deperuanmn Xicobraiivis, Tavpudra xypa

&y = d*[F (F(0)] = d [d(F (] (x)))]
Gy Hibdepenunamsiawr KOHiacHian dorgananind TONAMIS:

Y =@ =dUF ((0)-df (9] = d [F (F () - () +
Mf Fd (Ef <,§{)(.2)Edf (.\')][ = ff"g})f)(x)g-( z\i)f () = FO(f (£)) - d*f (),
Oyuma df* (x) = df (v)- df (x) = (df ().

SMaK,

Y= [F () = F"(F(0)-dt (v) - F' (F ()2 (). (B3
By (6.30) dopMyaa Ginan (6.27) dopmysnani TaKKOCA36, HKKIH!

A APHAHTIN]
TapTudnu midxpepeuuuamap Anpdeperiuan dopyaciHulir HUBAPHAHTY
XoccacHra sra swacumiry

HHH KYpamus.
2 . y ! H I
U= F(f(x) dysxunsumur YHHHYH B2 XOKa3o TapTHOM Infxpepe
UHanapy roxopuaariex CHDHH- KeTHH NHcoBaanail.

3 . H
6-§. Nuddepenynan XHcODHHHr acocil Teopemanap

. a i eMaapiH

SILIG_V naparpacbna m{jpi]epenm(a:[ NHCOQHHHT 21(30CIIIH'’I‘(ECI)P:l e, PTEH
Kemipasus, By teopenasap Kenryeuna, afiHukca  (pyHKIHsIap
HHPHILAG, MyXit poss VitHai. . ; ;
i <A POJIB ) . CuA  Gupop .
>Teopema (Depya teopeyacu). SR i l-’;uzuﬂ
Iparuda anusaanzgy 8a 6y opasuknune wury C H;/lwla‘g{ H{/A’mﬂ@n
IHe Kamma (s RUMUK)  Kudmnamuea spwucun. Aeap Oy HYE
DYHKYLS yercny (e} xocunaza s2q dyjaca, y yoada

['@=0

6nady.

Hedor, Ulaprra
T2 3ra, apyp 4
Gupra Gy ¢ HYK

e {lftyar
K¥pa f(x) dyvurw ¢ HyKTa1a Sur '\“TTLﬁ K P
“EX a [(x) < f(e) tenronmamus ypiiimt, . y
1873 vekait f'(c) xocuna Mapiyi. Papu@us,

gr = 5 Do i Fix)—=718
FE)=lim l0=te _ . jo—re —pim  LW=TE
xie X — X020 X— X—C .
Avvo x> ¢ 6¥ranma
(x)— fq . flx)—Flc)
j_‘)_—"—C]—SO:z—hm {4 O
Re=ig X—cL0 x—¢
Bd x<¢ G¥.Traina
() —F . {9 —fe)
LSS, E>0=>hm e ). — =0
t—c X-9¢—0 r—c
GYmiuninay
=0
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i

1
sgalli. KeJno unuKany,

llJyHl'H" YXmiaw, diypkims ¢ HykTaga 30r
iR RMHMATra sra Ba Gy nykraga 4ek.aM
i'le) Xxocnnara sra Gyaranpa xam [ (c)=0
gyt Kypcatinanm. Teopewa ucbor Gyian.
depi1a TeOpeMAcH cogna reoMeTpHK MabHO-
ra o1a. Y [(x) bynkuws rpaguenra (¢, f(c)
jyKTARa YTKaswaran vpunmannur Ox yxura
papad1en -Gyminnng nchonanaiign (44- unsma). 44- unaMa,
-9cnarMma. f(x) dymkuisa [a, b] cer-
MedTA2 aHl'l_lf.JlaHrau 6yau6, Gy cerMeHTHHHT YETKH (x=a 6kH X = b)
RYKTACHIA V3UHMHT SHr kaTTa GKH 3HP KHUHK KMiMaTHra SpHIICHH
eitiK By HyKTaja ¢Gyukuds xocHnara (paBLiabiki, 6y xoina GOrp
ronMoHaMa ' (@ 4- ), (p— 0) Nochnanap TymIVEMIaH) ra 6ynca,
(YHKITINHE XocuMacH Hora Teur OyaMacian Koauum My, Ma-
tana, [(x) =x pymkuns (0,1} cerventmuur x=0, x=1 nyKram-
pigd YSMHHNI SHr Kiynk Xamga SHI Karra KHHMATIapura SpHllica XaM
yaiir Oy wWyxrtajapparm  Xocuaacd | ra Temr. .
6-TeopeMma (Pogab Teopemach). f(x) ¢ynsyua la, b] ot
HeHMOa. aruKaanzan, ysaykcus ea f(a) = [ (b) 6gacun. Azap Oy Pynr-
yus (@ b) unmepsarda uexau f' (x) xocunaza s2a Gyaca, y x0A08 WYH-
dati ¢{a < ¢ < b) nykma monuraduxu,

[ =0

biaedu. L

Hcb6or. f(x) dynkuns [a, b} cerneHTAd V3MYKCH3. Tlemak, Bei-
2pWTPACCHUHT GipuRui Teopemacura (5- 606, 7-§) xypa Gy opainxia
(YHKLHS V3MHMHT SHr katTa KpiAMaTH M Ba 3HC KHYIK KHitMaTy m ra
IPUIIALIL.

1y m= M 6yncun. Bynpa f(x) = const, x¢€[a, &} 6yamt. PapiaH-
5, 6V Xonma c€(a, b) yuyn [ (c)= 0 6Yynamr

9) m7= M 6yacun. By xoana f(@) = f(b) 6Varann yuyn f(x) GVHK-
ksl Y2MUBHT SHT KatTa KufiMatH M, SHT KMYHK KHAMatH m  JapEHAT
KaMiia OnTTacura {a, b] cerMeHTHHHP MMKH c(a <Ic < b) HyKTacuia
sputanlf. ®epma reopemacura acocad 6y HyKTaza

fe=0
6yami. Teopema sicGoT Gyaau.

f(x) dynkuns Ponns teopemacimiur 6apya iuapriapHdli KaHOATJaE-
THpci. ¥ Xoaja 6y GyHkussl TaCBHpJAaraH STPH  UM3HKAA wyHpail
(¢, f(c) -nyxTa TonmiamHKy, 3IPH UIMKKA YHHHr Gy HykTachia §Tka-
swaran vpuuma Ox yxura napannes Gynap (45- uuama).

6-3cnatma. Posrb TeopeMacHHHHTr Gapya waprjapn MyxuM. Arap
ReATUPIITaH WApTJapHART GHpopTack Gaapunmaca, TeopeMaHHHT XYJO:
cach ypuHan GyaMacian Koumwd Mymkue. Macasan, 1) f(x) = 1— i
dyskin [— 1, - 1] cermentnia y3myKcH3 6Yan6, Gy cymkupa ydyH
fl—1y=F(4 1) =0 6ynams. Ammo 6y dysxussmmur xocunac (— s
+ 1) nuTepBagHuEr Gupopra HYKTACHAA XaM Hojra aiinammaiiyl. DyHI3
caba6 xapanaérran dynxumshusr (— 1, -~ 1) unTepsansuur xamMMa HYK-
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45- unama,

46- uiama,

Tafzpuia XaM Xocwiara dra  sMacaHrugup.  Amukporw, f(¢) = 1 — |«
Ppynxuns x =0 nyxraga xocugara sra smac (46- unama).

9) f(x) =x dynxuua [0,1] cermentaa yaayreuz oyaud, (0,1) HeTEp-
panzad 4ekad Nociaara sra pa (0,1) uuTepBamHHHr Gapua uyKTaJapiia
F ()= 1. By dynxuus yyyn Ponns Teopemaci Xy.iocaciiniur VPHIJIL
Gyavacaurt f (x) = x dyuxkuwa yuyd f(a) = [ (b) waptHuir GaxapHIMac-
JTHIARIND.

7-teopema (Jlarpaux Teopesacu). f(v) Qynryusa [a, b] cee-
menmda anuRAGHEGH 80 Yy3ayxcu3 Ofacun. Azap 6y dynryus (a, b)
unmepsarda exau ['(x) xocunaea s2a 6ijaca, y yoada wyndad c(@<
< ¢ < b) nygkma monunaduru, 6y Hyxmada

0 A ) (6.31)
b—a

6iaa0u.
Hcoor. Uaprra kypa f(v) dyHxws [a, D] cermeurna V3ayKCH3

Synud, VHHHT HYKH HYKTAmapuia dexan f'(x) Xociiara sra. By QyEK-
g epJavHaa Kyiumari

F @)= @) — [ — &=L
o—a

PYHKITHI Tysalyik. Pasmancy, 6v F(x) dyuxmia [a, b] cerselria
auUKIanral Ba ysnykcus 6y.md, (a, b) murepsaija sca

(x—a)

F=F— LO=l@

b—a

Xocwiara sra. F(x). (yHROis-
HHUT x =a pa xy=050 HYyKTa"
JapaarH  KuiiMataaphsn  XHcod-
aaiviz: F(a) = F (b)) = 0. He-
MaK, F (x) gynxuua Poaab Teo-
PAMACHHIUT Gapua WAPT.IAPIHI
KaHoatJanTipaa. Y Noadd &
Ba b opacupa wmympail c(@<
<c<b) uykra TomiIALNKH,
F'(¢) =0 6ynagu. Ulynpalt Ku-
47- unama A0,




0=F (c) = f'(e) — LO=119)
b—c
ra Oyugan (6.31) dopmyaa xeand umsaan. Teopema nc6or 6y
Auant Jlarpan sk TCOPCMACHHBIL  TeOMCTPHK MAbHOCHIA TVXTAIAMI3.
[ (%) dyugnua Jlarpani 1CCPeMACHMAT  IIAPTIALHIN  KAHOATIAHTHPCER
AeHANK (47-unsma ). Dyuxuns rpagurnunr A (a, f(a), B(b, [(b) vvi-
TaJapuHy TYPp un3NK Citan  CHpaalnThpavus. Yhia AB KecyBUlHIED
Gypyax koa(duitmienn
tgﬁrﬁc 1) — f{u)
AC b—a
NBELEE
Mavaymin, f'(x) — 6y f(v) ¢yuxunn rpadmrira yuauur (x, f(@))
HYKTACHAA YTKasuaral YpHHMAHHT Oypyar kosgduunenti: tgo = f' (x).
Hlynaail Kuand, Jlarpauz#c TeopemacH (a, b) unTepeaiia wynian (@ <
< c<b) NykTa MaBXKYAMMIHHE Kypcatapikn (Gylngad HyKTadap 6up
Heyra Gyammn xam wmymxing), f(x) dynxuns rpadurira (e, [(c)) nykTe-
Ja yTrasmaran ypiuuMa AB TYYDH YH3HKKA napaaaesn GyJaaim.
IOkopiaa keamipiaran (6.31) gopayaany Golukaua Xas E3uLI MyM-
ki, Dyimnnr yuyn a < ¢ < b Tedrcusaukaaphn shradopra o,

89 (0<0<1)
b—a

peb Gearnnacak, yuaa
c=a-+b—a)b (0<B<1])
oyvaazn. Hamnnxana (6.31) ¢opyvyaa vuoy
;i ’ 1 ~ory
j)—f@=[la-+ (©&—a)b]-(b—a) (6.52)
Rry¥pumnira keaami. Kelmrn gopyuyaaia Ax >0 1a a=x, b=x -+
+Ax, Ax<0 ga sca a=x— Ax, b=x 1e6, Tonamus:
fx+=Ax)—f()=F(x+0-Ax)-Ax (5.33)
Dy (6.33) qopmyna wexau opmmupyatap opsysacy ned araiaii.
Arap (6.31) opmy.1aza [(a) = /(b)) ne6 ommnca, y xoaza § (c) =0
(a << ¢ < b) Gyond, Jlarpamx Teopemaciian Poaih  TeopemaclnHur xe-
NG UNKINIHI KYPAMH3.
8-rcopema (Kown veopemach). f(x) ea g(x) ¢yuryuaicy
la. b] ceemenmda arursanean €a y2ayscus oyacur. Aeap Oy ynrus-
aap (@, b) unmepsarda wexau |'(x) ca g’ (x) xocurarapea seq G140,
yx€la, b) yryn g’ (x)5= 0 Graca, y x040a wiyndat ¢(a < c < b) Hiy%-
me monuaadusiy,
f)—fw i © :
e — (6.34)
g —gl g

meHeaus gpuran Gjaadu,

Hcdor. (6.34) tenranik MabHora sra  Gvammm yuyh gi)=gla}
Gyammt Kepak. By sca teopemagarit g (x) = 0 (x€(a, b)) wapTias Ke-
mid uiKamr. Xawkngatan xam, arap g () = g(a) 6Vans KoJauray 6ya-
ca, ¥ Xoana g (x) dbyukuns Poanb TeopeMacHByHT Ospua IUAPTIaiHI
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wanoat aupus, oupop ¢ €(a, b) nykraga (Syngait nykra Poaab Teo-
pevactra kvpa romuaam) g () =0 6yaub kosamt. By sca Y x€(g, &)
1a g (v) =0 waprra snxaup. Hemax, g(b) = g(a).

S [ (x) Ba g(x) pyukunsnap épaamuaa KyHugarn

f(b)— fla)
F)=f()— flo) — 12— 0 . N
() =10 —F@—— = - [ —g @
Hyuusnie Tysafimik. By Qynkuist [, b] cersentaa anwmgnasrad =d
yanykens 6yand, (g, b) uitepsaiia

F (‘-J — Ir" (\J — [ (b) (@ Wl (‘.)
g —gla)
xocnnara sra. Cyurpa F(v) dynskwsinunr x=a, x = b Aygrasapaari
KUAMATIAPIHI XHCoGAAlMH3! Fa)=F({)=0. Hemax, F(x) dyuxuus
[a, b} cerventia Poanb Teopemacumiur Gapya Lapraapuilil  KAHOATIAH-
tupand. UlyHiur yuyw a sa b jap opackaa wynjaii c(a <c¢ < b) To-
mtanik, £’ (¢) =0 6ymazu. WMyuaait xuaug,

0="F'() = [ (c) — F(— fia) g )

2 (b)— g la)
pa vHian (6.34) TeursHMKHANT YDHHAH 3KaBM KenuO uikann. Teopewa
HCOOT OVJIAH.

Xycycat, g(x) = x évaranga Kount teopemaciian Jlarpauss Teope-
MAcH Keaud 4iKanr.

7- §. Teitnop dopmyaacu

. Pyuruusgdu SRUHAAMWTHPHI Na K1 12, Mavayskn, yik-
WA MATEMATHK aHaIi3 KypeHia Ypramwiaguran acocHil Tymyuua. Kyn-
A Macaganap sca (PyHKUMARN Xicodaaur (Gepuaras myiraga Kuiiva-
THHU TOM) OuaaH Gormik. OyHKUUAHMHT Mypakkad Oysuin Oviiail
xpcobnaliiapia Katra KufHHYMAMKAap TyFupagu. Hatiokagza nory.ait
Ba Mypakkal® GYHKUMsHI Y3Hra Kaparauja cojja ba XucoQdailra KyJTail
Gydratl QYHKUHST Gisian SKHHAAWTHPHUL ~— Takpudil Hhoanam Macaia-
cH l03ara Keda.

Bepuaran [(¥) dyHxuusaHi 6Hpop @ (v) Qyuxums Guiai sugHilIaLITH-
puiliga Kyiliaar HKKIE MOMEHT MyXHMAup:

1) F(x) dynkuusra asiuigamagaran g (x) QYHKWISHHGT Taidad ol
HHLUKE Ba YHHHD TY3HTHILM (COANAMITH Ba XNHCOGAaul yuyl kyaailiuri).

9) f(x) dyuxumsara g(x) GynKUHTIHED SKHHIAIMNIIAATH XATOMKHI
auHEAl Ba yHH Gavosaul.

Oaaria skuyaawaauran GyHkuua cudariia OyTvH pAlHONai QYHK-
st — Kynxat onmunagi:

g(x) =P, (x) = ao + a; (¥ — xg) + a5 (v — x)* +
4 2 (rexgh (6.35)

Gydda a,. a, 4, ..., a, Ba X, Jap y3rapMac XakHiiH commap, nen.
Papiatky, KYusax coada Ba XHcoGaall yayit KyJaail ¢y uiitis.
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1885 iapa mamxyp nemsic Matemamirn K. Befiepmrpaze  romonu-
nail [a, b] cermenTia y3aykcus 6v.ran f(x) Gvekumsnn P, () ¥vnxai
GHAAN SIKHHAAIITHPIN MYMKHILIHIH, Gomxaya siitranga e > 0 cann-
rauga xam mynpail P, (x) kVn¥ag vamkyakn, yuga x€la, b nep
yuyH

) —P, (ol <e

TEHTCH3MIK Ypunan Gyamm Kypeathand. Bis Beftepuirpace Teopemach
XaKUAa MAaTEMATHK anami3 Kypeuinir «Dyukiiuonas KeTva- KeT.NHK Ba
KaTop.aap» Gobrpa GatadicHi ramipaMHs.

Fapun Beitepwirpace teopeyacit f(x) yuxising P (x) kynzal Guna
SAKHHAAWITHPHIL MYMRHILIITHHN HhoJanaca XaM AKHH.IaIIHU XaTOJHTHHN,
ABHE WOy

R.(N=[()—P,(x)

afiipMany Gaxonaul HMKOHHHH Ba YHHHT HOATA MHTHJAMUI TapTHOMHI
annia6b Gepmaligs. Kefinuri yprasHuuniap R” (f) nunr Hogra MMTHANLD
TapTubn siiualwTipuaagural [ (v) gyuKkunaHuEr Xocuaagapra sra Gi-
miwira Gorming SkauanriHy kypeataan Oaatia Xociara sra 6yarad
GYHRUNA cuarur ynryus neb atanann.

Mozomikn, cnnang GYHKUHSAPHH KYAXaY Glaan KyJaail SKHLA3M-
THPHUI MYMKHH 3KaH, GHPOP X, HYKTaHHUI atpodmia f(x) ¢yHKLHANEHED
KAaToOp IOKOpH TapTHOMN XOcHJIaJapH Mavxkyjn 6Varan Nosga Oy Xoclija-
napaan goiinanann6, asano P, (¥) Kynxaamn tysmu pa f(x) dysrums-
1l 6V KYnxag Gnaad SKHHJAIITHPHII MacaJacHHN Kapaw MyMknH. Dy
Macaganl Xan kinnoga Tedqaop qopamyJaachHaaH doiiaanansinaii.

Lilyns aftrmg kepaxky, Xycycult Yoana 6yniait Macaaa 6uaan GyHK-
st oprripMact Ay s ynuHr nddepenumanan dy Gunan 21 pubui
npolatal (Ay = dy) xapaCinga TanMmIran sauk ((6.17) ra xapa#r).
Manayusn, f(x) gysxuna xo€ (e, b) na anddeperunanianysus  6yaca,
yui EVilngarn

[(’\) = f(—\'o) ST i’ ('\'u) {x _-\'o) +0(x — Xo)

Ripunnaa éamnn Mymkiu, By aca ¥, HYKTaHHHT eTapan KHunk aTpo-
gwaars X nykranapaa f(x) Gymkuna ywcy

Py(x) = flxg) = F (xg) (x— Xo)

up3uRAIL pynxuns (GupHuyll Japaxean x¥nxan) Gunan  TaspuCuil ngo-
AAJIEHHILNIH K YpeaTalil.

2. Kynxapg yuyn Teitaop dopmyaacu. Yuby

P,,('V) =Qy a,(x— ~Vu)+ az(x—xn)"! S b
- o P8 3

= @, (65 =5%) (6.35)

(OyH2a a4, 0y, @y, .. ., @, Ba X, V3rapMac Xaxukuii conaap, n € N) xinxan-

ni Kapaiang. By wynNaauu keTva- KeT n MapTa mudipepenunaniab To-
NaMIL3:
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P.(M) =042 -a(x—x) +3a,(x —x,)* + ... +na, (x— ",)"“[,
P {x)==2a,+3-2.q, (v— )t . Fam—Da, (x—x)"",
P"'()—3 +n(n—1)(n—°)au(r—x>‘"*
‘"’(v) =1- (n—l) (,1_0) .2.a,. (6.36)
By (6.35) Ba (6.36) Teuraukaapia x = \0 ned oskca,

P, (x) k¥nxan Ba yHHHT XNOCH/Ia1apu P( ’(’c) (=152,
¥, HyKTaZarim KnitMatnaplt tonujam:

P, (x) =a,
P (x0) = 1! a;,
P (x)) = 2! a,

ytuga Oepuarad
., 1) HHHT

PY(x)=nla,
Y napaas
Qy= Prr (%),

P (xy)
= g P
e
P (£ e
g = ;. ’ (6.37)
v P‘,‘") (xp)
= n

KeMHd YHKAadH.

[Hynaail KIS, P, (v) xynxagunur xoxppuUHeHTapl Kynxay Ba
YHUHE NOCHTAJAPHHHUHT X, HyKTagarn KuiiMatiapit opxami 1upoja.tan-
i Kosddrmsentnapuuur 8y Kuitvaraapuni (6.35) ra wyiicax, yuia

P () P () P
— (x—x) - ...~ (v —x,)" (6.38)

1
ni

P, ()= P, (x) +

6ynazu. By xynxag (6.35) xynxazian xosduuutentaapiuinur ST
Gianrina Gapy KHaaa.
(6.38) dopymyna kipnyad yuyn Tedaop opsyracu peb araaajil.
3. Hxrtuépuit yunxnusa yayu Telimop ¢popnynacit. f(v)
dyuxuna (@, b) nuTepBaaia anuwJauran Oyand, y x,€(a, b) uyxraia

Fo P, .. [ Nocuaamapra sra  6Vacun. QymKLHSmUIC 0yKTagard
xoCHIaapiial oiizaaanud, Kyfgary
. , Jl.. , e
o (f: v = P,,(\') = (e (V=== s Al ‘L (x—x)

KYmXaaHH Ty3ailank.
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Arap kapamaérran f(x) QyHKUHA n- Japaxami Kymgay Oyaca, yidia
ioKopiyia (2-Gaupga) aitruaranra Kypa

f(y=P.(} »,

ABHA

)=o) + L0 — )+ .+

(_‘: . xnlﬂ

6ynanu.
Arap f(x) pyHxuua xynxax Gyamaca, pasiiamki,

F() P, (%)
6ysnG, yrap opacufa ¢aps fozara xemajd. buz ymu R (x) opxaam Gei-
FHAAEVIHK:

R () = [ —P,(f »). (6.39)
Hatwkaga vwoy

f) =P, x)+ R, (x),
STBHI

G I (1)
) = )+ E8%e — ) + .+ LB o R0 (6.40)

n!
dopmyaara kejavus. Dy (6.40) dopmyna f(x) ¢yuryus yuyn Tedaop
dopryracu 1e6 aranagu. R, (x) aca Tefsop dopuysacHuitic Koa0ux
xadu geiinaagu.

Koraux Xap R, (x) nunr (6.39) dopatyaa opsam mbojanauuusin Gu-
aue P (%) HEHr f(x) ra sIKHRJAUGINM NAKHIA XYJ10Ca  YHKApHIUra M-
koi Gepraiizn. Arap R, (x) it n Ba X JapHmdr KuHvatzapn Gy#mya
Gaxoqait 0IcaK BAa YHMHr HOJITA HHTHJIHIMHH KVPCaTa OfcCak, ¥ XoAa1a
f(x) pywioummg P (f; x) kynxan 6uJaH aAMAWTHPHII MYMKHH SKaHJIHTH-
Hit acocaarad Oymamus. Jevax, macama R, (v) mi Gaxosautmad uoopar.-
By wacaqaiin XaJu KHAMW YuyH f(x) QyHKWIATa €OFUPPOK» apT Kiiuu-
ra TYEpI Kemand.

f(x) dyvuxwis (@, b) muTeppania aumkaanran GVaHS, y Uy HHTep-

5 ) ey - -
pasma yaaywkens [/, F), .., () XocHsanapra sra Gyscuy. YH-
aan taweapt, (@, b) nurepsanma 6y dyuxumsundr (n 4+ 1)- raptusan

! . | 5
0 () sociaci Xavt Masikyn 69acii. (z, b) ITEpBANZA APCyMEHT
X HInic uXTH@pui xufivatminl madunaad, Kyhnaaru

Y F i RA. a
Fy=fi—[O) —— 7@ —0— ... — ———=0" (64D
éppavui DYHKIMARE TY3aMu3 Ba YuH [x, ¥]=(a, b) @Exu [x, x)=(a, b))
cersentaa sapaitwis. F () Gyukuusunnr (6.41) udogaciman yundr {x,. x]
CerMeHTAa y3mykcn3 Oymwuusy  Kypuur  suifon sMac. By  dynxuwit
(x,, x) MHTepBaNAA XOCILJIAara XaM 3ra, XNAKHKaTaH Naw,

Fo)=—10—| e —0-ro| [ FPe—n-

[
—
ey



" 1)

_fll[f! (.\--—r}]— - —-[Ln,—m(-\'—f)"—
i) {41
i, ay| i O

el ] = e

)"
Jlemax,

: {n—+-1) {
F)=— L0 —i (6.42)

Duan [X, X] CerMeNTAAa YalnyKCl3 Ba (xp, X) HHTEpBAJJA YEKJH XOCHJIa-
ra (noara TeHr Gyamarau) sra Gyaran Gupop D(f) (ysxumsni ogak-
k. F(t) Ba @(f) dysxunaaapra [xg, x] cermenrna Komn TeopeMacuui
k§anaunG Tonamia:

Fx)—Flxg) _ F' (9 -

D) — Pl 9 (o) (6.43)

GyHIa

Xp<c<x{c=x+08(x—x), 0<0<]).
10xopinarit (6.41) dgyHkuns yuyn
Fx) =0, F(-Vu) = Rn (x)
TeHTNHEA3PTa sramu3, Supu (6.42) Tenrmikaan = c jga
fln— 1) e =
Fie)=— £ 86_op

6 LA 3pTHbopra oscak, yviaa (6.43) TeurJmukuai

_P@—) iV 6
Rn (.‘() -~ &g ’ nl (,\;—c)n (044)
(c = Xo + 0(x—x,)) Qopmyaa xeand uuxami.
Ilynnait xuuG, Teinop gopyynacimmur onmug xam yuyn (6.44)

gopmyna Tomunani. By xeaza f(x) dymcusunur Teitaop §opyynach
KyHhupari

J) = F () + D60 (o oy 70

TR L A (x—xp)*+. .-+
: ;lﬂ] (%) 1 Dx) — Dl 1) o ;
_-n‘._u('v_-"w]“ 4 \}4;‘“-,”“] L — (e (X——Cu)l (6.45)

(¢ —=x5 4 0(x —xg), 0<<0< 1)
ripuinIna é3nnam.
Teiliop hopmysaciian keurpox  ¢oilaaiainin  Maxeidliad,  YHHHD
KOJANK NARUHINT TYPAI KEPIRHILLIIPINT  KeJTHPAMHS.
1°. Kown kxypruumwuiary Ko aauK xaian Tefiaop Gop-
MYy qach. 1Oxopiaa wapaaran @() Qyuswis  ciudataa P —=x —t
(py HKLSIALL onaitaik. Pasiwanky, Oy (yBRUiEs vy, v] < (a, b)) CcerieHT-

a Y3IYKCH3, (Xg, ¥) unTepsaiia sca uesat ¢() = — | NoQLIara sra.
By Qyusunst yuyn P(yv) = 0, P(xy) = x — v, 6ywazn. Hanzaza (6.44)
popMYTIa Kyfaari
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nd-l 1) e
‘r")r.l(xj = F_ijI (r— C}" {J-'-—l'o] = —E—”:i’ [x — Xy — 0 —
1) il
—xa)]"(x —x) = —’{Tm{x —e ) e — gy
<0<l

KypuaHwan onagd. Konpux Xammnr 6y wibojacunn (6.45) ra w¥itud,
TOMAMS3;

F) = F) + L0y + 0 (e 4

t 2
() (n-+-1) . .
s Lt LG ot —0 . (6.46)
By (6.46) dopvyna f(x) ynkmsunur  Kouww Kipunuwiudazy 100Uk
xadau Teidaop gopuyracu ned atanamil. |
2°. Jlarpaux xypuunmugary Koaank xaaaw Teitaop
dpopuMynaci Sumr ) = (x— """ pywcnn onaitmix. By QyHK-
A Xaw {x,, x] < (a, b) cermeHTAa yaaykcus, (i, X) HuTepsaiia sca
yerad P (¢) = — (n — 1)-(x — )" xocunara sra. By {ysxaua yuyH
() =0, Bl)=—x)"",
W)= —(n+ Hx—afe=x -0(x—x)k 0<0<1)
Gyap. Y Xoana loxopiaari (6 44) dopyyaa vinoy

) g |
Rm=2L —Lr‘:—-t‘]: {(x — o) At {c) (& — ;)

sl e

{/ —(n-j- 1) (x—c)" (== 1)
KypHesiugi osatm. Koammw xaguadr Sy hrpogacisn (6.45) ra g{yitus,
TOMAMIL3:

0 = Frg +E0 e — g+ H e —p -

75 ey iy e,

n4-1
I A e T

x—x) . (6.47)

By depyyia f() dyucupsumnr Jazpanre sjpunumudree  Koadug
xa0au Teaaop Gopmyracy ne6 aramam.

Teitnop gopmy.aacu KOJIHK XafuHeur Oy KypHHIUIM comga OV.G,
y (6.47) dhopMysafard Hapbataa Kesagpran XagnuH scnatag. axar OyHIa
GYERIGIAHINT (12 4= 1)- TapTHO/II XOCHIACHHHHT X, HYKTafard Kuitvari Vp-
Hura Gy “ocunaunnr ¢(c = x, +0(x — X,)) HyiTajari giitvarmi omHalL.

3. [feawno Kypunymugary koaaug xapgau Teftaop
bopvyzacu. f(x) gpyuxips Teiisop popMy.aaciiuyr [leano KypuHiiLIL-
Jarit KoMAuK NaJuHH wixapringa f(x) dyusunsra  HucOatad  KyHuarad
WAPTHIL CRHMIAAAMITHPIILY MYMKILI.

%) Dymsnus x, € (a, b) Hykranuur Gupop Uy (v,) < (a, b) arpodiia

F'@ F. ..., [ (x) xocunanapra sra 66, *(x) xocuna 3ca
¥p EYKTaza yaayxcus Gyicny. By dyvikuud vuyn x€U(v) aa  ymdy
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il
fn=1} g5 fral (R (e i
Iln — :I:‘."‘['t = Nu) 1 <15 j ![CI("" = "'o) (6'48)

n

F 5= fsg) + 89 e — ) = B0 e

(6ynma ¢ cou X, Guaai x opacuia) dopuysa ypuiai.
Xaxuxaran Xaw, joxopitaary (6.47) dopmyaana 1 ma n— | ra anr-
MawThpeak, y xoaga (6.47) dopmyaagan (6.48) xenub unkadil.

PaBluaHKl, X~ X, 13 ¢~ X, OVaami. [ 0(x) 3ca X, nykTaja ys-
aykens. Jlemak,

lim i) = lim {"%e) = [*(x).

Y xonpa
") e
HET A
TerraAHK ypuami 6§.n6, lima(x) = o 6jaamn.
X—Xg

Arap x—> X, 3a a(x)-(x —x,)" = 0 ((x —x,)") 6ymumny SHTHOOP-
ra oJcaK, nathkaza (6.48) GOPMYJNAHHHT KOJANK XalH YYVH yby

]:”J{Ci . A II.'[JJJ . h n
ST A '\.ﬂr = T(“ - '-“-u’.I of(x -\'u)- ) (6'49)
gopMyJiaHl TomaMus. Suau (6.48) sa (6.49) (opmysanapaan

Jo) = f (xg) + LU0 (o 1 Ll o 2o

o
W aae o %)—(x—xo)" 4 of(x — xo)") (6.50)

gopMyJara Kemn6 unkaan. By gopyysa f(x) ¢yncusauuur Teano Ki-
puﬂuwuaaeu KoAOuK xedau Tediaop gropmyaacu ne6 aTataiil.

Hemax, ¥x—-x, na (6.50) qopamynanunr koagux Xami Hoara MHTH-
b, ¥y (6.50) dopmysana Vampan omanu x(e.via;mra}l Xap Oup xaara Ka-
paraH)m 10150p1 TapTHOIII YEKCH3 KHUHK MHKA0p Oy.aail.

Hlynnait kmb, 6us toxopnaa f(x) ¢yuxius  Teitsop  qopyynach
KOMAMK XaMIRHHT TYpau KYPUHNWIAPHHN Keatupank. Buiiaérrad Ma-
calaHiHr Tajabura xapa y éxu 6y KYPHEHLIZATH KOJAHK NaAmT! Teii-
aop dopyyaacipan ¢oiigananaaan. Macanan, Gipop X, HYKTa arpogu-
parh X(x7= Xo) nykrazapaa f(v) GyHKUNSmmur spivataapiinl Taspuoi
x_ocoé.nam"h'epal( 6Vaca, Kounr éxn Jlarpam:x I]\'S’plvllllll.l_llljlﬂl‘li RKOJIHK
xansm Teilop dopmyaanapuyan doftnananran Mabiyd, £— ¥e 1 KO
UK Xaal HOJTA IHTILIIN TApTHOHHUMUHA Ol aosuM  OLvca €xi X,
HYKTa aTPCQIAA GyHKIMAIUHD GO KUCMINN a:KpaTHI gepax Oy.ca, ¥
xos1a Hearo kypunnumgarin xoammx  Nagmn Tefiop poprryaacuian
¢oiaananinl Makcanira Myeodng Gyaam.

Opatna Kown éku Jlarpamx  k¥pusnmniarn Teitaop (opmMyJanapd
KYNPOK aMannu axawysrra, [leano xypuumwniarn Teflaop dopmy.acy
3ca KYTPOY Nasapuii axamisTra sra 6y.aaul.
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4. Teltnop GopMyaacHUuuT GolWKada G3UANIHAADH.
{() dyurunsinur Tefiop hopyvyaacuin opTTHpMaiap XaMmaa L haiumai-
Jdap diopMaciga XaMm €3 MyMmiHi. 3°-0anafa  keatupuarau  (6.46),
(6.47) Ba (6.50) Teityiop chopuynamapuaa x — ¥, = Ax 126 (Gy X012
Flo) == F(xg) = [(xy - Ax) —f (%)) = Af (xy) Oymaam), f(x) ynxuuz
Teitnop popvysanapimi  oprrupManap (opMACHIATH  KYPHHHUIIADHHN
TONAMHU3;

. ey o
Af(e) = (e At LA 0 200 pn g R (). (6.51)
Bynna koaauk Xaa R (x) kyinaaru
fn--1j A o
a) Kounr xypuunmuga: R (x) = u'Ax""'l(l —0),

il
) et

0) Jlarpamx kypunmmmiga: R (x) = PVvEE

(n=1)!
B) TMeano kjpunnumpa: R (x)=o0(Ax")
0<8<1, c=x,+6-Ax) E3umuIuH MyMKSIH. .
(6.51) dopMysraga Kommuk XanmHi JIarpans KypHHHUNLIA OHB, CYHE-
pa n =0 Zefiunca, y Xoana
Af () = (0)-Ax
dopvynara sra Gyaamus. By 3ca wexai opTTHPMATAD HOPMY.JIACHIHD.
((6.33) ra xapanr). Mabaywxu,
[ (%) -Ax = [ (xp) dx = df (),
I () (A5 = " ()t = €7 (o),

Byaapiur swritopra  odcak, f(x) ¢yukumsuadr (6.46), (6.47), (6.50)
Teitop @opmyJsanapudn Kvitmgarnya gudpepeHiliiagzap GopMacHia xXa
uholadal MyMKUH Gynatir

Bl = et + o)+ -+ —d* () + R,(9). (6.52)

Byhia xosmuix Xan R, (x) aca Kyitmgari
2) Komn xypummmaa: R (x) = —ld"i—‘f(c)-(l —0)",
n!
6) Jarpamx xypumkwua: R (x) = [—[— d" (o),
k n4-1)!
B) IMeawo xipunumnza: R (x) = o(dx")
0<0<1, c=ux--0Ax) C3UMUL MYyMKIH.

5. Maxnopen ¢popmyaacsu f(x) pyexuuanaur  (6.40) Teitiop
dopay.iacaa x, = 0 ned oauuca, yuby

’ " pld
=i+ 4 T0e 0+ L r) (653)

dopuysia Xocun 6§nami. By Xomaa Koamis Xax r,(x) xyfugariga:



ooy

) IKowm wyphupwna; r,(x) = =

f(”-'r]) (ex)l

Pl
)]
p) Tleano kypunmumiza: r,(x) = o (x")
-0 < 1) E3WMWK MYMEHIL

1Oxopuaars (6.53) dopmyaa f(x) dynkuusmmr Maxaoper  dopmy-
¢ neb aramanu.

Y6y

5) Jlarpamx Ryprmnmina: 7 (x)= j"'+1’(0x),

r‘m l‘;-l‘m | t J[“JQ n (n+]) Ox; n+1
=[0) + sttt oo 4 m( s /(n+1()l ) s+ (6.54)
~ 0 < 1) Jlarpawk KVpHHHUIMAATH KOJIHK Xamiu MakJopen (QopMy-
HHI 1<,apaﬁJm0K. By dopMysaniir Koamuy XamuHu Gaxosaimiz.
dapa3 KHJAHJIHK, myuﬂaﬁ y3rapmac M con MaBKyJ] O6yJCHHKH, ap-
geHT X HHHT Xo= 0 HyKTa aTpoduzari KuiiMatjapega xavpa n€N
(r 6apya KHHMaTJIaphia

12 ()| <M (6.55)
JPCHBIHK GaXKaPHJICHH. Y Xonza ywby
ra)) = [ L0 gy 1xit
(n— 1)1 (n+ Dt
JrcH3INKKa 3ra 6ynamus. X HMHT Xap 6up TaiiuH KuHMAaTHa
. ]x]"'“

e

=0

mHT S?P_'HHJIH 6ymumunn spTHOOPra OJcak, y Xonja 1 HUET eTapiH
rra KHAMaTnapuia 7,(x) eTapmi kuunk Gyumummy Kypau3.  Iiemak.

0 nyKkra arpopuna f(x) QyHKUUsAHK

! i (n)
i(0)+f+?)x+f2—(!o)x2+.” -+ f’;'(o)xn
Xl 6inan amvamtupin MysieH, Hamiokaga yuGy
4 0 " () =
f~f@+ L0 l0s, | L L0, 6356

Y
leuﬁ“ﬁ dopMyna Kemme uuKazu.

‘6. BJlemeHTap Pynxunssap yuyi MakaopeH GOpMY-
aCH nl) . f) = ¢* 6Yacun. By dyncumn yayn fO()=¢" ra [(0)=
) 1, f( (0)::1 (ll: a2 e D) Y Xouma

= X i o
ef=1+ g+t ... +5+r®
5;.““6’ YBUEP ROMAMK Namn 3ca Jlarpamx xypumnumma  Kyhuparaua
a i
5HJI ey ,
W =grme 0<6<l)




Xap 6up x€[—a, o] (@>0) a |e™| < & Gyaummn sBTriopra
oncax, yraa
n+1
a erx
(n+1j1
n4l

Ir,fx)| <

TEHTCH3MUK Keaub YHKAJH Ba n—-oo J1a ¢' uposa Ba geMak,

(n-1)!
r (%) Xam Hoara uutiaagn. Hatwxama f(x) = e® Qpynkuna [yuyH xyitu-
Jar

et~

4= L == =L

{2 |

TakpuOHil opmysiara sra Gysamus. By dqopMyiafaH, Xycycad, x =1
Gfaranna, e COHHHE TAaKpHOMI XHMCOBJAlI HMKOHHHH GepaguraH yILGY

Qo 5
(]

Q)opv.yna xocust 6yaamn. By xoama |r, (1)] < —%)—Y
°. f(x) =sinx 6§ acuH. Mabaymkn, 6y cpyﬂxuuﬂﬂuﬂr 11-TapTHOIH
XOCH/TACH YUYH f(")(x) = (sinx)™ = sin ( x+n- 'n_,l Gopvyna  YpHHIH
{(6.22) ra xapanr). Paswauky, f(0)=0 Ba '
0, arap n—:kypr 6&yaca,
(1} o R n—I
F(0) = sin o= L
|_(— 1), arap n — 10K 6Yaca.
f (x) = sinx dynxunaauer Marsopes gopMyJaci 72 — TOK COH oy~
raujia.

n—l

PR I o S =L -rx

Siny =¥ B o +(—1) 1)
Kypunuiza ésunafu. By QopMynaHuHr KoagHK Xamu ﬂal‘PaH)K K§pi-
HHIINTA KVigaruua ésunam

rx) = n+2),sm(0 Xtn.—t n> 0<p<l).

Pasianki, ¥ x€[—a,a] (@=>0) na

|r.x) < (nJ_f,

a
“,_Q}. udbona pa pemak, r,(x) XaM HOra HHTHIAAH.
Ulyunair kuau6, 17— ToK con 6Yaranga ymoy

6yaub, n—oco xa-—

n—l
3 x5 7 S
; X x
Sinxagx— - L — 1 L e
iny s TR e il

TAKPHOUH Xucobuail (opMmyJiackra 3raMus.

223



3. J(x)==cosy 6y acnn. By byukwiseinr - taptiban  xocumach
yuyn ) (x) = (cos x)=cos (x + n- _:_] dopmysiara  srawms, ((6.23)
ra xapaur). Paswanky, 7(0) =1 sa I

’ 0, arap n — 710K con Gyuca,

Il‘*}(o} — 00s Eél 5 .

l_ (—1)°, arap n—xydr con 6yaca
j(x) = cosx ynxuusHIET Makacpen gopMmynacu KyHumarkua Eaniazi:

LA X, X8 2 on
cosx=l—gr FF—F+ ... + (=0 F+r, )
(Gynga 1 —KYT COH), YHukr onmnk Naan Jlarpamx  K§pumpma
Kyfiuarisa esnaaan:

P n
!u(xJ = mro CDS(G,\:—}- n.— 4 :"[) O<H <)

Jlemax,

n
o~ _E?_ , x4 xt 5 x"
AR Rt R C V- S

2, i(x)= ]ﬂ(l '+‘x) 63‘/.71(:141-1. Asa'b.?lyMKH, 6y (byHKU.HﬂHHHT n-rap-
61 Xocwaach YuyH ywby ((6.21) ra xapanr)

f""(X) = [ln(]+x)](n) - (_])n—l )]
(I _li_lel
GopMyaa  YPHHIR. Paswanxu, f(0)=0, f ™ (0)=(— 1 — 1)1
Jllynn obTHOOPra OMMG, Gepilaran dyHKumiHMAC Maksioper (hopiynach-
HH €3aMu3;

. ®» 2 xt el x?

Il +A=%—"7 T 53—+ ... F (=N —-tr ) (6.57)
By (OpMYJIAHUHT KOMAMK Xami r, (x) uu GaXomamga yuuur Jlar-

panzx Xampa Koun KYpuHHIIIapHIaH (oilnanaHaMus.
a) 0<x <1 Oyacur. By xomma (6.57) qopmynanuar Jlarpax k-
plmllﬂllmarﬂ 3 .
(1t ot
(it 116z
xOJIHK XaanHi oymb, yHHHD YUyH Ky#ngarn

T, (x =| =prrt ] )
l n )l ‘"(n-l-])(l-i-ex)“'*'l én——-)—l

I (¥) = '+, O<b<1)

yora 31 6Y1aMH3.
Ga 5 —a<x<00<a<ly6jrcun. By xonna (6.57) doprynanur
KOI]J;[ )y puHHIIHKATH

fn(x) = 1)" K (T(_I,__;]::;!'H 0<0,<1) (6.58)
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KOAAHK XaauHH onamu3. (6.58) Temramkuu Kyhugarhya €3avus:

| \n +1
PRy (L Ty =0 S
\ 18, 146,x
Yarapysun x nurr —a<x<0 (0 < a < 1) xuitvatnapuga
18,
140,x
TeHICH3IHK YPHHJN OYJIHIUAHK XHcOOra oub, TOMaMH3:
1— \n (=9 41 ntl
(o) | = | (— 17 R oA PR s
i | Ty R 140 | l—a

Hemak, In (1 4+ x) dysxuns yuyH Kyiingars

x4

In(1 —l—x)zx—xTz_;._;_a_T_.r ok gl Y

TaKPUOHH XHCOO.1aI (bopMynacu XOcHT GYJafu.
5. f(x)=(1+x)* 6y acun, 6yHna «€R. By opyHKummnHr n-Tap-

6 Xocwtack yayH f (0 =[(1 + %1V =a@—1) . oi)—n =
+ 1)(1 + x)** copwynara sramu3. Parmankd, f0)= 1 ) =
=a@—1) ... (@—n+1).jEx)=(1+x* dysxuusausr Mak.ioper

cpop.wynacn rgyumxaruqa €3unanu:

(4 2%= 1+ St seDey .+
+ afe— 1) ... (@—n-+1) "—{-f (X)

n!
KonamK Xax r,.(x¢) 3ca ywey
o, LN —— n ntl
f,x(f\’)'zwu—i—ex)“ Loy ™
1]
Kown xypummunga €snnagu. duam x| < 1 6yaranpa

Ir )| =i (1———)(1—-"1) (1——)\ (14-69%

2

1 =8 T o L
il ——— g vl e — ¥ L. K
1 - By | ™ !rx (_1 IJ(I 2)

X (1 _i) !(l'i' ex)tz—l Ix|n+l
n
Y16, n —- oo 13 HOJTA WHTHJAIH.
Xycycan, o = n 6yuca, y Xonaa r,(x)="0 6y.au6, ymoy

() =14 Spp 2Dy . 45"
HetoTon GHHOMH (OPMyJacHra KedaMua.
[iynpatt xuau6, 6y xonma ymby

15—2651 225



7-605
AU SPEPEHUHAJ XHCOBHHHI BADB3H EHP TATEMKJIAPH

Yuiby 606aa (GyuKUMAHMHT Xocunanapi €pAaMuia YHHHE yarapiin
XapakTepy (OpanHKAA YarapMac KpitMariu cagjawn, yCyBul €k Kaua-
10BYIl GYJIMILN, MAKCHMyM Ba MHHHMYM KHIMataapi), UIYHHHIAEK dyHK-
LS rpadMrHEN TeIMpHI (byHKUuS rpaduIHEHHT Kasapik €xky GoTHi-
JHTH, GYPHIHLI HYKTAJADHHH aHHKJAW) Kabn Macananap ypraHWiaaw.

1-§. ®ynkuuaHHEr Ysrapu6 Gopuum

]. PyskuUHAHHAT y3rapMac KuiMaTHH cak/allH. [(x)
QyHxuna (o, b) UHTepBanaa aHHKJAHral GYJCHH. ,

l-teopewma. f(x) dynxyusn (a, b) unmepsarda Hexau f (x’)_,\'ocu-
na2a sz Gyacun. By gynxyus (a, b) unmepearda (jseaprac oy
Yuyn uy unmepsarda

Fr9=0
Ojauniu 3apyp ea emapau.

Mc60T. 3apypanru Waprra xypa f(¥) gynxuwa (@, b)) puTens
Banpa yarapmac, steim f(x) = C, C = const. Paewanky, 6y xonza (4, b
nitepranna | (x) = 0 Gyqaam,

Etapaunnru Illaprra kypa f(x) @yHKUH
uekan [' {x) xocinara sra Ba [ (x¥) = 0. Sumu (a, L .
TaH X Ra Tailinaasran x, HyKTanapHu Oaub, [¥g X] €KH [x, xo] cer-
NewTh xapaitauk. By cermewrmap (a, b) HuTepsania OyTyHiar o
namran, v (v, x] < (a, b), [x, %] =@ b). Ilemax, "f(x) (pyHKUNE
¥y 3] cermentaa yanykcns (byHKUHSHHHT Y3JyKCH3 6Y.THLIH, )fHHHl'
(a, b) na wexnn [*(x) NOcuiara sra Gy;uuIMAaH KemHO uHKaaH) Xamaa
yekan f'{x} Nocinara sra. Jlarpaww TeopemacHra (6- GoBnar 7- Teope-
Mara xapanr} kipa x, Olnad ¥ HyKTajap OpacHja LIyHAaH € (c €5 1))
HYKTa MaBIKy ik,

7 (g, b) nHTepBaiAd
b) nHTEpBANAA HCTA1-

£ 09— il R0 = ()
TeRrN Yprnan oyaanu. (a, b) ma f(x) =0 Gyarapuia F@ —30 oy
a6, (7.1) Tenrsmkpan sca f(x) = f(x,) TEHIJHK KeJiD uskagu. Arap ~C
HVKTA (¥, ¥,) IiTepBanzall ojuHraH Gfuca XaM f (©)=0 nan f(.x)—.—)
=f(x) keand wnkami. umi C = f(x,) zecak, (@ b) mmTepBajid f()‘
gyHkwta yuyn f(x) =C, C = const myHocaGarra Sramus. Byr f(x)
dymcunsnur (@, b) wnTepeajza ysrapMac SKaHiHH aHraaTaii. eope-
Ma nc6ot Oyai
I-naTnaca. Arap f(x) pa g(x) ¢yukumanap (a, b) nurepeania
wekan [ (x) ma g’ (x) XCciajapra sra Gyaub, Wy HHTEpEALIA

[') =g ()
TERCUITG ypunan Oyaca, y Xoapa f(x) OuiaH g (x) dyHKuaap
HTepBanAa Gup- Gnpiaan yarapmac conra ¢apk KHAGMH:

[(x)=g») +C, C=const

(@, B



Xaguxaran xaM,
F) =f()—g L {2

26, (a, b) pa
Gy FR=Fx—gw=0
sgg'ﬂlmu Tonamu3. McGor smuiran Teopemara xypa F(x)=C, C =
Kane St O9aamn. (7.2) mysocaGaraas f(x)=g(x) + C sxaum keaud u-

9
unm:{{ Dyy yuAHHHET MOHOTOH 6y nuwn. bBus 4-6061a dyHK-
(o :r MOHOTOHJIUTY, SBHH JCYBUH (KaTbuil VcyBuM), KaMatoBUH
Dy, KamaioBul) OYJUIUM TabPHPJAPHHN KENTHPraH SAMK. DHAA
MY Mgy XOcHTacH EPAAMHAA (DYHKUMAHHHT MOHOTOH/IMTHHM  aHHKJALI

f(x Uy KYPCATAMHS.
) Gyuguua (2, b) MHTEpRANIA AHUKJAHTAH GYJICHH.

Razq Y€0peya. [(x) dynkgun (a, b) unmepeanda wexiu [ (x) xocu-
S8ny,22a 6 B 2 W da (i
Uty Oacurs. By @yaryus wy unmepsanda jeyeuu (xamaiosiu)

Yuyn (a, b) unmepsarda
Ter,, Fe=0 (F®<0

I"IC:;GJ?QK gpuran Gijauuiu 3apyp 6a emapay.

EOT’ 3apypauru. Ilaprra rypa f(x) dynkuusa (a, b) na

'th“tnm' (x) xocunara sra Gym6, y (a, b) wunrepmanua YcyBuu (ka-
g, ). 5 x € (@, b) HyxkTasm omud, y Gunan Gupra x + Ax€ (a, 6)

M xan gapaivns. Y xoana

M Ax=-0 Ja f() < e +A8% (F(x)=Fx+ Ax),
»:1%_ Ax <0 ma sca f(x) =[x+ Ax) (F(x) <f(x+ Ax)
dGaT nap §pHHIA GyJapd Ba Oy MyHOcabaTiapiad xap ROiM

e
'\I{;{‘HH

N pektacit o (lehta—it <o) 73)
Q-I.E\Ql Ax s

1; g i
R 3,?':’11-{;{ xeaub UHKAIH. f6(x) oyakuus (g, b) ga uexym ' (x) Xocu
A Gygranu y4yH yuoy

b [ AN —f ()
ey R
M‘rb A.l—»ﬂ Ax
; Maa;xyﬂ. Ba ueksH 6yaHG,
SR lim [EEAAZIE _ oy (7.4)
Yy 5 A0 Ax
: ()) h, (7.3) ¥ (7.4) MyHoca6aTaapAaH (4- Go6uuHr 4- § Hra xapadr)
“‘: Qi qepga HAHT Gapua HYKTaTapuia
5* \H : FW=0 (FH<0
NGO Ty : GV HILMEA  TONAMH3,
i}i :\l‘#\“ :;mc ypﬂ:’r”;. {I.Jllap'rra kypa [(x) OyHKuHA ,(a, b) HHTepBa/IA
NN, pPIHYara ora 69au6, wy Hutepsanga ['(x) >0 (' (x) <0)
1 X} %



Snnn (a, b) HHTCPBAaNAa WXTHEDHA x(x € (g, 0)) Ba x4 Ax((x --
+AXE (a, 6); Ax > 0) HYKTaJapsu oaaiiank. Paswanku, 6y xomga
[x, x+Ax]cS(a, b 6yan6, |[x, X+ Ax] cerventga f(x) tyHRUNA
Jarpanx TEOPEMACHHHHT 6apya LIADT/IAPHHK KAHOATNAHTHPamH. Jlarpanx
Te0peMacurd (6- GoGnaru 7- TeopeMard Kkapawr) MyBogHK x Ba x -- Ax
HyKTanap opacupa wypaii cx<c<x+ Ax) HYKTa MaBXYIKH, ylw6y

Fle+ 80— (9 = (- Ax (7.5)

IACTHK YpuHan GYnazn. (7.5) Tenramkaan Ax > 0 sa Y x€ (a, b) na
') = 0" (¥) < 0) 6yaranu VUYH

[+ 80— F(0) >0 (Fe+ a9 — F) <)

OJamun Kean6  yukany. Hevax, x<x+Ax 6ynramza f(x) < f(x+
A (e < xd Avaf) > fx Ax)) Tenrcusnnk xam ypuan. By
(0 dynkunsngur (@, b) wuntepmanna yeyBun  (kamaioByy) GYaHLMEN
lidozamaiij. Teopema ucéor 6ya1u. .

2-HaTumxa, Arap f(x) dynxuns {a, b) wnteppanna wekaH f (x)
Jocinara sra 6Yu6, wy wutepranga | ) >0 (f'() <0) Tenrcuamik
VPR 6Ynca, 7 (x) byHRIMA (a, b) nHTepEanga KaTbuil YoyBuM (KATbuMA
KaMaioBuH) Gyuiany. %

XaKikatan aw, (7.5) renrmuxnan Ax > 0 5a Y x€( b) ma ['{x)>
>0 (F (9 < 0) 69auumnu SBTHOOPra 0/M6, KylHHEardHu TOMaMH3:

e+ A0 —F () >0 (v + b)) — () < 0).

Hewak, 6y xomna x < x +Ax 6yaranpa f(x)<f(x+ Ay (x<x-
TAx=-F(x) > f(x + Ax) TEHICH3NUK XaMm ypursH. By f(x) dynkuwis-
IHHE (@, b) HIHTePBANAA KaTeuil YcyBum (kaTBuil KamaIOBYH) SKAHHHH
Kypcatany. , ¢ &
l-scnarma, f(x) dynkuns (g, b) murepBanua HEKJIH I (x) ‘\Of:'ma_
"8 3ra 6yym6, 6y byHKUMsHARE (a, b) na areufi Jeysan (Karsi gﬁi_
MalOBYK) 6 nimiinan, f (x) HHHD % % € (a, b) na myc6ar gmampml) gIH
MUt X3 NONN 1equ6 uiKasepaling, Macasan, fl)=x (by}éKg”’;Hr
KaPalauK. By Oyukumsamar R 5a kateuii ycyBu 5Y”"§”” = 60 m_o
I-§ 1 xypcarnaran spm. By ¢ynxuna yuyn ' (x) = 3¢* 66, x=
HyKTana f’ (O) =0 fr (x) =

Micon. [(x) =x®—3x+2 6facuu. By GynRumA YuyH f (¥ =
=322 =372 1) 6Ynanu. Papmanky, [x|<1 6yranna Fe
<0, |x{>1 Gyarauna § x) > 0.

Hewax, Sepunray f(:f) (q:)YHKL[Hﬂ (—co, — 1) mnTEpBAIL al Kin;:;
Veyuw, (— 1. 1) MHTEDBaJIla KaTbHil KamaioBuH Ba HUX0AT, (I,
HHTEPBANINA KaTwui YCYRUM 6Ynany. o1

iyHnait kuan6, (a, b) HH¥epBa.n;1a vexin [ (x) x.?mmara;raﬂﬁilﬂy
T F(x) ynkunsnmyr (a, b) wutepsanna MoHOTOH GyaHUIH Hnam]’a-
UKTEpBANNA yHKUMA  Nocaacy f’(x) muur winopacH OpacHid KyHHA
THYa GoFjanpng MaBKyI: (@, b) uHTepraina

P> 0= F0) Qynkumn yeyeun = (x) = 0,

< 0= f(x) dynruns KamaioBun = f' (x) < 0,

{0 > 0=1(x) DYHKUKS KaTeuit Joysun => f (x) >0, 0

i) <0 f(x) dynxuns karsui xamaopun = () <0.
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2-§. PyHKUHAHUHT IKCTPeMyM KHiimaTnaph

_. 1) dynkuna (a, ) unrepsanga aHHKaHran  6yand, x, € (a, b)
ON'VICHH.
-Tavpud. Arap x, € (a, b) nygramur uryHai atpogi
Us(x){x xER, x0—6<x<,\'o-{—6; 6 >0} =(a, b)
MaBRyn Oyucaky, v x € Ug(x) yuyn

FO<F(x) (Fx)>F (%))

TEHTCHIMHK YDHEAK OFJIca, y Xomma f(x) (ymwuun x, uykTaga sacu-
HgH2a (urumyca) o neliinams, F(x) v () dyrenstums
Us (xy) nmarn makcumysu (Hunusymy) JerHnam.

2-Taspud. Arap x, € (a, b) HYKTauuur wyngait atpopu Ug (x,) <
< (a, b) MamxyR Oyacakn, * x € (g e\ (5o} = Us (v)) yayn

T <TG (F(9> f(x)

TEHICHJHK ¥ PHHIIH 6ynca, Y Xonna f(x) pynkuus X, HYKMaoda Kamsus
Makcusymea (Kamsuld MUHUMYMEG) srg Aednnan, f(x,) wuiivar f(x)
yrxunamar U () Aarn xamsu MaKkcumymu (Munumymu) pefnnand.

Oxopunard Tawpuprapary %o HyKra f(x) dyuxumara moc pasuus-
a MaKCHMYM (MHHHMYM), KaTbiiy MaKCHMyM (KaTBHil MUHHMYM) KHil-
MaT Gepaguran HyKTa ned aTanapgy,

Dyniunsauar Us (%) 1arn makcumyy (MuHEMYN) KpitMaTaap

[0 = max {{()} (f(x)= min {f(0)})
xEgUstx) XECUs )
Kadi GearwiaHagd. ByHIa max (min) sorunya maximum (minimum)
cyanan onusirad GYJMO, SHN KAaTTa (SHCr Kiuik) jeraH MABHOHI AHT-
Jarami . I

QyHRUMAHHHT MAKCHMYM BA MMHUMYMH yMysifil HOM GHAAH YHIHD
IKCTpeMyMH el aTanai.

Micoa. f(-\')_"V,! —X* Gyncun. By dyuxkups x = 0 Hygraza
MaKcHMyMra SpHUEAAN. AJKUKATAH Xam, v x € Ug(0) <= ([ —I, + 1} (6 >
> 0) yuyu f(x) <f(0), apuu

fO=VTI=F<fo=1
oyanH. =) .

4 2-3c.aatma. HOKOPILIATH Tabpupaapaa j(x) SYHKLHAHIHT X, € (a, b)
JarH [ (x,) KHAMATH YHIHD 10y Hygra U (x,) arpodrzau osutran Hyk-
Tatapgars KuAMATIapi Oianrina Takkocaanmu. Ulymar  yuyu dyHk-
LHAHHET SKCTPENMYMHIL (MaKCHMyM Sk MUHHMYMHHH) JIOKAT 3KCTPEMYM
(oka1 MaKcHMYM EKILJIOKAN MyHuMyM) ne6 opHTHIAmL.

3-scaatma. [ (¥} Qyikuua (a, b) HHTepsanga OHP Kauya MaKcH-
MyM Ba MHHHMYyMJ/apra sra 6y nui MYMKHH.

" Macanan, [(¥) =sinX dywamsm (0,4 57) HHTEDBAAA  KapaIlTIiK.

4 _ L

By (yHKws ¥ = T HYKTaja Maxcusys, = 5 HYKTa1a MHUHHMYM, “ T
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7
Y1818 maxcuMyn, 5 7t HYKTAla MHHHMYMra 3ra SKauiHH aHHK.Jall

Bt smac. Jlemax, 6y dynxuns (0,4 7) HHTepeanga HKKHTA MakcH-
AYM, JKKIHTA MIHHMYMra 3ra 6Y.u6, MaKCHMyM Ba MHHUMYyMJap Hap-
6atvia- as6ar kesanu.

Oyrxums XocHJanapH épaamuza YHHHI 9KCTpeMyMaapH Xam1a yHK-
UiAra 3xkcTpeMy™ xuiMar Gepaguran HYKTajap Tomunand.

. SxcTpeMymuunr sapypuii waprn. f(x) pynkuna (a, b)
ITepBANRA aHHKJAHTaH Gynub, x, € (2, b) HyKTaga MaKCHMyM (M-
MyM) ta apuumicuH. J[emax, TabpHPra Kypa X, HyKTaHHHT 1WyHZad
b5 (%)= (a, b) atpodm Tonunamuky, YxeUsln)ma f () =00 (Flr)<
<f(x) Terrensimmnk Ypuhan Gyaanu. .

DYHKUMSHUHT X, HYKTAfar# XOCHAcH XaKuga, YMyMaH aiTrasia,
Kyligary yu xou GY/IHLIIHY MyMKHH;

1) ' (xo) MABKYI Ba YeKJH,

2) J' (%,) MaBXyX Ba uweKcus.

3} Xocnna Maewyn smac. "

Bupunun xoapna 3(]1>epwla Teopemacura kypa [’ (x,) =0 6yaazs. Hami-
Adla Kyhuaarn Myxum TeopeMara KesamH3. I o

3- TK Z opeMa. Aeap f(x) gynxyus x, € (a, b) nysmada vexatt I (2’2
d0Curaza sea Gijaub, 6y nyxmada f(x) (yHKLUA FKCmpeMymea spul
@, y Yorda

' (%)=0
61200y :
0 T NOCH-
Bipox f(x) pynwumn yuyn 6upop x* € (a, b) wyxraza :xeé(T;eMy-‘”'a
14 MaBKyR Ba f'(x*) = 0 6ysmumman yHuHr X* HyKTaAa ) = x? yHK-
3ra Gymin Xap nouM keaut uHKaBepMalizy. Macanat, f (xxa—m o =0
e Yy [ () -~ 3% Ba x = 0 nywraza [ (0)=0 Oorca xa ¥ %=
HYKTaza skctpemymra sra smac (6y dqyHkups KaTbHil YCyB
Gi3ra Mabaywm).
HLLIMRNBT
Heyax, yokopunarn 1ecpema (yHKkums  axcTpeMyMra  SpAL
3apypit waprinu ndonanaingy. ’ HyKTa1ap
Oparna (byHKINA  NOCHJacHuH Hoara al{J‘laHT”PaﬂHri:éé x)a};\’f aTa-
OYHKWIARMHT CIayuonap (mypryn, kpumuk) Hyxmasapu :
3474,
Mk xommmr sca GyJHWY MYMKHH 3Macanripli Ky g
A0 : HF aTpo
Arapaa ' (x)) =+ oo (— o) Gynca, [ (x) by %o I
113 yeyBur (xamatouj) Gynann. Xakpkatas Xad, ywoy

peaTaiaiK.

lim ) — %) =+ o
X x01-0 X— X, Wz
MyHocaGaTaan % & >0 yuyn mympaii 6> 0 TONWIAAMKH,

I FraN o B fae | x>/‘(-\'o)
~% <8 Gyaran x nap yyyy L= L = A [ (2)

X—Xp
TEHTCH3NHK KenH6 unkapy. Xyann HIYHHHTACK,

lim f®—flw _ _
X—>Xxg—0 X — X



=tian —8<x—x, <0 6ysran x map yuyn f(x) <f(xp)
WK geaub YHKAIH.

nali kuau6, 6y Xoana f(x) dyHKums x, HyKTaga SKCTpeMyMra
-1 MyMKIH 3Mac 3KaH.
| YUYHHYH X0J XaKHzaa.

f(x)=1x| pysxumsnunr x =0 nykrapa (6- 606, 1-§) xocuna-
—yx sMacTHMIHHH Kyprad spuk. By dynimmsa x =0 HykTaga mu-
— 3ra GyAMlIH DABUAHIMD (4]-unsmara xapanr). [emax, dbyHk-
=inarg sra OYJMAraH HYKTanapaa XaM SKCTPEMYMra SpHIUMILN

Haj wumb, f(¥) dyHKuwAra skcTpemym Kuiimar Gepajmuras
Dy,

=UyuuHr CTALKOHAD HYKTanapu;

=Wyl NOCHAACH  Masxyn OYiMaraH HyKlaJapH Opackfiad
8Day oKaH- Onataa GyHpaih HykTa dyHKUHS SKCTpeMyMra cid-
Ity uylf”’a neb atanmapy.

KoppeMYMHHHT €Tapau wapraapr. OHAH QYHKLA-
~CrpemyMra ora Oy/MWHBMHT €TApIM  ILADTJADHHH KapaiiMH3.
Thpey KYHHAATH e IrHNAlLIAPHK KUPUTAMHS,

(5 ) =1 xER, x,—8<x<x)} (§>0),
UE o) = (v XER, 5y <x<x,+ 8 (6> 0).
‘bynxuﬂ” Xo HYKTAla y3nyxcu3 6ysub, yHUHP
s = {£x€ER, x,—b<x<x,+ 6 xrx)
/ (x) XocHjaara sra 6V
:\ag%‘”“ @) i GY.1cHH.
¥ X €Us (x)) yuyn F (x) >0,
¥ x €UT (%)) yuyr £ () < 0

ypuaa OYica, sbuu [ (¥) Xockna x, HyKTajad YTHW.A

;;‘Imap «+» HaH ¢—» ra Yaraprupca, y xonga [(¥) (YHKUHS

123,.:,;:{chumyMl"a ara. 6yaanu.

:‘g: ;: xaMs ¥V XEUS (x) yuyn (>0 6ymumzan f(x)
T

: = (%) A2 Karwuit Ycysumurs xemu6 unxaam. Cyurpa
N HHT JHr Yo HYKTaga yaaykcHs Oyimwupan  Hmi f(x) = f(x,)
k [utf‘l | Xx—0
0 yukatH. Hlemax, + x € Uy (x,) yuyH

& FO9 < Flxy) (7.6)
0, §,pguﬂﬂ 6§'namf4 ’v‘xEUg‘ (x) yuyn (<0 6¥-
) )d’}’HKU“”H“HF U (x) 18 xaTouit KAMAIOBMUMIH KeaHS
N



UKILH. f(x) DYHKUMSHHHT X, HyKTaja yanyxcusmirugad  lim f(x) =

XXyl

=[(,) TeHrMK KeuG unKagH.
Hemax, + xEUS‘ (x,) yuyH sma (7.6) TeHrcuaaux Gamapuaany.

Bytzay 4 xEUa (xo) yuyn f(x)<f(x) 66, y [(x) dyskuna x,
iyK1afa MaKCHMyMra.sra OYJIMMHKE GHAAMpany.
6) Arap

¥ x€UF (%) yayn [ (9 <0,

W XE UfT (xp) yuyu f' (>0
THICH3THKI@p YpHHAM GYuica, siu [ (x) Xocwna X, HyKTaHH yTHuia

{3 WuopacueH «—>» #aH «-+» ra yaraprupea, y Xonga f(x) GYHKUHR Xo
HyKTafa MUHMMyMra sra 6yaanu.

Kauxaran, - x €UF (x,) yayn [ (x) <O Gymuumgan [ (x) GyHK:
LHAHKHT Ug,_ {x,) Ia KaTBUil KAMAIOBYHIINIH, x€UE (xp) yuyr ['(x) >

>0 6yamwnnan sca f(x) byHKUKAHEHT LS' (x,) na Karvuii JCyBuHmAH
§ea6 udkazs. CYHrpa f(x) bYHKUMSHHHT X, HyKTaza YSIYKCH3 Kl
MK SBTHOOPra OMMG, % x €Us(x) yuyH f(x) > f(x,) TEHICHIIHKKA

3 Oymamua. By sca f(x) dyHKuUMA X, HyKTaZa MHHHMyMra Sra Gy
WitHH GUVIHpaTH.
B) Arap

 x €Ug (x,) yayn [ (9>0,

¥ XE (./5 (x,) yuyr f (x)>0
(Exsy

¥ x EUF (%) yayu ' (9 <0,

W x€ U;’ (xp) yayn { (9 <0)

TEHICH3NHK/IAp YpuHan Gyuca, spHE [ (x) nocHad Xp
)3 HWOpaCHHK Y3raprupmaca, y xoJfa f (x) GyHKIHS Xo
Myvra ara 6yamaiinu, f(x) dyHKuus X, HYKTaHHHT Us (%
Rarbiit YeyBuu (Eku KaTBHH KaMaroBum) GyJIaiH.
lynnat Kuan6 skctpemymra cuHajaéTran HyKTaHH
WA XOCH/IaCH HIUOPACHHUHT Y3rapuid YHHHE 3SKCTpeMyMT
HIHT €TApAH IWAPTHAHP. .
4-3cnatma. HOxopuparu mysoxasanapia [ (x) dyHEE
HYKTajla y3nykcH3 GYuIHig MyxuM. Macanah, yuioy
__ [ x®, arap x50 6§uca,
0 = { 1, arap x=0 6yica
= 9x Gyau6, Xocisid
4» ra yarapTipcd
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HyKTaHH frumad
HyKTafa FHCTPE:

) arpoduia

yauniga GysK:
4 SpHIIHILH-

UAHHAT Yo

QyiKuKAKY Kapabimuk. By dymxkuma yuyn {7 (1)
x=0 myKrand yTuwna V3 mimopacusn «—» JaH €

L

b),

M-
ir-



i a0
2)
5y v

Gopwry

Gopa

3)
KeT™a

by

xaM, Gepuaran ¢ynkuns x = 0 HyKTaga MuHMMymra sra smac. byura
cabab, QyHKUNAHUHD X = 0 HyK7ajna yanykcH3 sMac/MrHaHp.

B
Mncoa f(x)=(x-+ 3%V (x—1)* 6yncun. By dyHKuusHART 2KCT-
PEMYMHRIL TONMUET.
Bepuiran QyHKUHSHEHT XOCHIACHHH TONAMM3:
F 8x(x1-3)
fll=———.

_-3-:/4!—-1

7.7)

Parwanky, Xccuna x = 0, x = — 3 HyKranapaa HoJara alfinaHagy, X =
= | HyKTaJa 3ca YeK/JH AOcHaa Maexyn >sMac. [emak, @yskuusAra
3KCTpeMyM Oepapurai HykTagsapid x =0, x= —3, x=1 HyKrajap
opacHfiaH Hajiall Kepax.
o f 1 |
AsBan x = 0 nykrauu onaitink. By HykTaHunr (—;, T,') aTpodH-

Hit oanb, Nocuna yuys (7.7) udopann swTHEOpra oacak,
1 ;
N XE (-— = 0) yuyn [ (x) = 0,

R xE(O, -;—) yuyl ' (x)< 0

Gy muwmby Tonamu3. Jemak, f'(x) Xocuna x = 0 HyxTaHu YTHILAE Y3
HIIOPaCHHH «-+» JaH «—» ra Vyaraptupaau. PaewaHky, Gepuaran QyHx-
unst x = 0 Hykraga yanyxcus. Jdemak, GepuaraH ¢yskuus x = 0 HYK-
Taja MaKCHMyMra 5ra Ba YHHHI MaKkcHMyM Kuitmatu f(0) =9.

3uan x = —3 nyKrawn Kapaiumk. By HyKTaHuHT |- -é, —j;]
atpoduun omu6, (7.7) pau dolinanancak, -+ ' '
T ,
X E(—;, ——3) yuyn f'(x) < 0,
5 v
N Ex («3, —;J yuyr f'(x) >0
6Ky Tonamus. [lemax, F' (x) xocuma x=-—3 HyKTanu YTHIIHAA.
§¥3 MILOPAaCHHH «—» IaH «-+» ra Yaraptupagd. Depuaran QyHxuusa x=
= —3 HYKTajla yalyKcH3, AeMaK, y X = —3 HyKTana MHHHMYMIA

5ra Ha YHHMHT MHH¥MyM KudiMatd f(—3)=0. Huxoar, x = | HyKTaja
Gepuaran QYHKUNA MUHHMyMra Sra GY/HILHM IOKOPHIArMiex KypcaTHia-
JH.

3. PyHKUHS SKCTPeMYMHHY TONHIUZAA YHHHT HOKOPH
TapTi6AH XocHaanapugan poiinanannu. FOxopuna xenTH-
PHJITAl SKCTPEMYMHHMHT eTapJy INapTH CHHanaTraH HyKTaHHHT YHr Ba
Han TOMOHMAArH HykTajapia qyHKUMst XocwiacH f'(x) HHHI MIIODACHHH
auHK/al! Gunad ndoganawanu. Kynunua, x, Rykrauuer atpodmuia [’ (x)
HUHI HUIODACHHH aHHKJaIl KuiMH Gynapu. Kapanaértran f(x) dyHKiums
Xo HYKTaia IOKOPH TapTHG/H XocHJjajapra 3ra Oysica, XOCH/AJapHHHT
Xo HYKTaJard KHAMaTIapHHHHT HILOpacHra KapaG QyHKUMSHHHI IKCTPe-
MYMHHH TEKLUHDHIU MyMKHH.
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f(x) dynkunn x, € (a, b) nykrama f, [, ..., f™ xocunanapra
3ra GyJHG, OHpop 72 > 2 CcoH yuyH
Fld=F (= .. =) =0, ["(x) %0 (7-8)
6y acHi.
a) Arap 71— KydT coll, ABHH 1 = 2m (m € N) 6§16,
F (o) = F*™ (x) < 0
TenrcuamK ypuna 6yuca, f(x) dyukuna x, nykraga MakcuMy
) = 1 (1) > 0
TeHreaanK YpHHJId 6yaca, f(x) dyHkuua x, uygraia MMy M2

Gy.1any.
Xakuxaran XaM, f(¥) QYHKUHT YuyR yiuGy

MIar

5ra

5 Anel 1+
foo = fle + 50—+ 4 L g
) (o) + e (x)
L ——On!%x (x — xp) O-’i"!é

ra
Teitsiop (popMynacHiat 1oKopuard (7.8) mapraaphH 1160l
TONaMH3:

() ' g z
P = [+ LELEEW (e ol
| ' &2 |
Synaa x — X, A4 @ (x) 0. KeltuHra Teurmxun KyHHIarpy2 (7 =
MH3:
£ (o) g 5
[ —Fx) = —’%(x—xo)" . l(i“‘d (

Sumn [ (%) 0 Ba ¥~ Xy 18 @ (%) >0 Gyrann cababu r A b
ra erapi SIKHH KHAMAaTIapHia (xeUs (x,) nap y‘{yH) o (¥o éﬁ:’ 7 ;

HHHT HiITOpacH 1‘(") (Xg) HHHT HUIOPAcH KaGy 6y aamt. \ 1o, ‘l_,} (
Papiuaukd, 7 = 2m Gyaranga (x_xo),, ~x g pm g J ﬁ‘

“""Ei;";) (x,) na f(x) — [ (x,) aiiHpManmur Hitopacy f[f:; ) rmﬂ(g ‘ ‘& 5

Guan Sup xin oymaxt. demax, [ (cy < sparanna ¥ ‘_‘::2 #

yaya () —F0) <O, T80 [ <f(e) Gyes, F() 97w

F 9 (1) > .

HyKTafa MaKCHMyMra ora 6yam. (£)>0 6inrana VJ" =

yayn f()—=F(0) >0 FH[0)>F(e) gyms, [) 9Y 2

HyKTaga MHHHMYMra sra 6y1amH. HE
§) Arap n—TOK cOf FOHR B=2m i) (mEN) 6%,

hyHKILHSE T HYKTAA SKCTPEMYMTA 3ra Giyeaiiny, XAKHKATA

v X EUé— (xo) Yuyn (xhxo)n o 0,
w x €UF (%) yuyn (£— ) <0



TEHTCN3ANKAAD Ypurat 69u6, ¥, HyKTaHHHT U5 (¥,) aTpoduna (x—xy)"*

HIHT HopacH cakaauMailn. By Xompa (7.9) man xypusanuki, P
HUHT JUOpaclt Xap Kawiait 6yaranna NaMm f(x)—f(x,) aitupmaHuur

muwopacy Yarapanu. By sca x, Hykraga 3SKcTpeMyM HYKJAMTHHH aHrya-
TaaH.

Mucon. f()=¢ +¢e "+ 2cosxy QynKuMAHI 3KCTpeMyMra Tek-
LLIMPHHT.

By dymxuua yuyn ' (x) = ¢ —e™* —2sinx 6yumb, y x = 0 Hyk-
Taja Hojra afinmadapi. Jlemax, x = 0 crauuoHap HyKra. Bepuaran gyHk-

WHAHWAT IOKOPH rapTH6aM Xocunanapuud Tonu6, yaaphuar x = 0 Hyk-
Tajard KHHMaT/iapiHy XucoB/aiMus:

() =e +e*—2cosx, ! (0)=0,
'-1// (/\) =ef —eF + 2sin X, f’” (O) = Ov

f(w) (x)=¢e"+e* -2 cosx, f“v’ 0) = 4.

Kyt Taptudbau Xocuna x =0 HykTaga HoamadH dapkau 6yam0,
y MycGar 6yarani yuyn Gepuarad gyHkuusa x = 0 HyKTaza MIHHMYyMra
sra 6ysamu. Iy Byxrama dysxnua kuiiMatanu XucoGmaiivuz: [ (0) = 4.

YOKopiaa xesTHpHAraH KOMAanaH, Xycycad, n =2 6yarasja KyHu-
JlarH HaTKa Keanb uukapgu.

3-HaTHma. Arap x, HyKTa [ (x) QyHKUMAHHHL CTALIIOHAP HYKTACH
6yaub6, [ (x) QyHKuMA x, HykTana wexym [ (x,) # O Xocusara sra 6ya-
ca, [ (%) < 0 6yaranpa f (x) dyHkuia x, HyKTana Makcumyara, f7 (tg) >
> 0 6Yuranpa [ (x) ynkuusa X, HyKTaga MHHMMyMra sra Gyran.

4. OYHKUMSHHHT 3HT KaTTa Ba 3HT KHYlNK KuHMar
napu. bus aeeanru Ganpsnapga dyHKIMAHWHT SKCTPEMyMJapHull ypraH-
AUK Ba (DYHKUMSA GHPOp OpajqvKia OMp HEYTA MAKCHMYM EAa  MITHIMYM-
JIapra 3ra OYJIIH MYMKMHAWCHHR alTHO §TIHK.

Ouau QYHKUMSHMHE SHT KATTa BA SHT KHYMK KHIMATJ2pHIL TONHU
MacaJacHHH Kapalimus.

f () pyuxumst [a, b] cerMeHTaa aHHKJAHTAH Ba Y3dyKcH3 GyJcHH.
BeliepiutpaccHiHr HKKUHUM TeopeMacHra Kypa (5- GoOmarn 8- TeopeMara
KapaHr) GyHRumsiHanr [@, b] n2 3Hr KaTTa Xavia SHI KIUHK KINiMAaT-
JapH MaBKyx 6ynanu Ba 6y Kuilmarjapra [a, b] cerMeHTHHHT HYKTa-
Japuia sputuHaaay. PyHKUMSHUHE 3HT KarTa KuitMaTn Kyituparsya To-
THJIAJH:

1) [ (x) dyExussusr (g, b) MHTepBanfard MakcHMyM KiiiMaTaapi
Tonniany. QYHKIMAKMHT XamMMa MakcuMyM KufiMarjapijan HOopaT Tyn-
snav {max f (x)} 6yacuu.

2) ©yukuuanuar [a, b] cerMeHTHUHT uerapasapHiari, sibHIl X = @,
x =b uyxtanapuard f (a) pa f (b) KuitmaTaapH Xucotmauagyu. CYyHrpa
{max f (x)} TYnaamuunr Gapua sseMentnapu 6unau [ (a) Ba f (b) nap
TagKocsnaHag. By kulimatnap wuumpa SHC KarTacH [ (X) (DYHKWISHHHT
[a, b] cerventiaru 3Hr katta KuAMaTH 6uand.

IlyHra yxwaw GYRKUMSHHAT 3HT KHUHK KHAMATH TONHJa:

1Y) f () dyHRuusEMHC (a, b) MHTepBanmard Gapya MHHMMYM KHitMar-
JlapH Tonuaub, yaapaad {min f (x)} Tynjam Tysunamd.
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2') la, b] cerMeHTHHHT uerapanapy x=a, x=b HyKTanapia f (x)
dyukunaunur f (a), f (b) KuiMaTaapu xucobiaHag.

{min f (x)} TynaavHaHr Gapua 3nementsiapn Xamza f (@), f (6) Kuii-
MaTNapH uunga sHr KHUMrH [ (X) GyHKuvsHuur [a, 6] cermMeHTaar® sHr
KHYuK KuiMaTH GyJanH.

Mucoa. Ywby f (x) = sin (¥*) dynkuusuuur [— Vo, % 1'-5_:"1]

CerMeHT/a 3HI KaTTd Ba IHT KHMUHK KMHMAT/apUHH TOMUHT.
DOyHKUMA XOCHJAACHHH HOJIrA TEHrJab, sbHH

f (x)=2xcos (x*) =0

/= El
TeHIJlavann Kapab, yHgaH ¥ =0, x = — ]/ 7= 1/7 Jap cTa-

LMOHAp HYKTAa SKAHWHH TONaMH3. DHAM GepsiraH (yHKUMAHWHT HKKMHYH
TapTaSAH XOCHIacHHH E3aMH3:

f (x) = 2cos (xt) — 4x? sin (x).

By Xocunanuur crauMoHap HyKTasNapAard KHiMATAapHHH TONAMH3:

FFo=2>0,f (l/g)=—2n<0,

i R

ey

Byunan f (x) = sin (x?) dyHKuHA X = O HykTaja MHHHMYyMra, X= I /

T
Ba X = — Wk/ o HYKTaJapAa 33 MaKCHMyMra SpHUIHLIH KeqHb YHKamy,

DyHKUMAHHHT CTAUHOHAD HYKTATAPAArH KHHMAaTJapH

=01~ VE) =11 (V)

: e -
63116, YHHHT [—v n, —Vbmn ] CerMEHTHHHI yerapalapHIard KHiMar-
JIapH

-— I.r ] et a5
f(=Vam)=0,f(VEx)=—¥2

\ 2 2
6ynann. By KuitMaTinapEM  TakkocaaG, f (x) = sin (¥%) QYRKUMAHEYR
—vx, 5] ’5_:1} CEeTMEHTIATH SHT KaTta kpitmary | ra, 3HT Kiung
vz

KuiiMaTH 3ca — T ra TeHT OYIHUIMHM Tonamus.




3-§. PYHKUHAHHHT KaBapHKAHrH Ba GOTHKJHIH

f (x) pynkunsa (a, b) uatepBanga auuknaurad 6y.ms, Oy nnTepsan-
Jan ominran X, €(a, b), x,€(a, b) HyK1anap yyyH x, << x, 6y.icuH, Pas-
manky, (X, X.) =(a, b).

Suun [ (x) dyukwa rpadurupa A (xy, [ (x)), B (x,, f (x))) HyXTa-
napHi oyaitank. Mawaywvki, 6y A (xy, [ (1)), B (xy (f (x0)) ByKTanap-
JaH YTYBYH TYFDH UH3NK TeHrJaMacH Kydnaari

y—=Fx) _ x—x
fle)—F(x)  xo—xp
Kypusnwra sra 6¥nagn. Yiu

DT f () + 22 ()
Xa—Xy X=Xy

ka6 éa6 oanb, Kysaiauk yuyH 6y TeHrnaMaHuHr yHT ToMOHHHH [ (x)
opKaa Gearnnaiing:

H'—:

) =225 f )= (%), -
Xo—X) Xo—X)
Uy Genritnawra kypa y = I (x) Tenraama A (x,, f (x,)) 8a B (x5, f ()
HYKTAJIapAAaH YTYBUM TYFPH YHM3HKHM Hoganadmu. (7.10) smyHocabatialt
1 (x) = [ (), [ (x)) =F (x,) TeHTaMKJap Keau6 umami.
2-Tabpud. Arap xap Kaupait (xy, x)C(a, b) ominranza Xam
5 x€(¥y, Xo) yuyH
@<t F0<I) 7.1
TeHFCH3MMK YpuHin 6yaca, [ (x) dyskumua (q, b) uutepsasia Comuk
xamoul 6omux) Gynkyus ned atanapd.
Borik dyHkuns rpaduru (48-a ymsva) A Ba B nwyxTamapaau YTYB-
yi [ {(x) Barappan nactma koHgawiraH 6ymanm.
3-tabvpud. Arap xap KaHmaH (v;,°x,) < (g, b) onniraiia Xam
3 X € (¥, X;) yuyH

48- uiama,

F =10 (@ >1 () (7.12)
TeBTCH3ANK Ypuuau 6Yysca, [ (x) ¢ynxuus (a, b) nurepsaia Kasapus
(Ramout Kasapuy) pynxyus 1e6 aTanapH. :

KaBapuy gynkunst rpagpurn (48-6 unava) A Ba B nykramapaali yTys-
it / {(x) BaTapian roxopiga ofifaral 6ymam.
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Arap

oy =22 g, = (g >0, 2, > 0)
Xg=—%) XXy
1e6 Gearnnacak, ywaa
a +a,=1,
Xy - Xy = X

TEUrHKAAD YPHHAM 6§au6, (7.10) Tenrauk KydHaarxda uposaradams:

L(x) =y f (%) + - f (x2).
Hartmxana (7.11) sa (7.12) myHocabataap ym6y

[ (o, +agt) <oy f(x) + o f () (F (ey - o) <

<oy f(x) +a f (), (7.13)
F oty +agxy) >y f (%) +aa f (%) (F (2ns -+ 2a¥d) >
>ay f () o [ (%) (7.19)

KYPHHHIIrA KeJamgH. : i
Ulynpat kuam6, (a, b) pa 6oty OyHKUMA {yayH VX, E(a, b),
¥ x;€(a, b) nap yuyn
flox +ax)<af (o) + ayf (%)

TEHICH3MHK Gakapunanu, 6y epaa o; >0, o, =0 Ba o o, = |.

By xocca Xau yHKUHA GOTHKIMIH TABPHU CHPATHIA OMHIMIIK MyM-
KHH. [lemak, (QyHKUMAHUHT GOTHKMrH(Kareuit Gotuxaury) (7.13) tenr-
CH3NIRK OHJaH XaMJa KaBapHKJMIH (KaThHé KaBapUKJHTH) 3ca (7.14)
TEHICH3AHK OHJIaH TabPHIAHUIIA MYMKHH.

d HKUMAHHHP XOCHJAcH 8pIaMHia YHWHI GOTHKJIHCH XaMAA KaBapHK-
JIHCHY | TEKUIHPHIL MYyMKHH.

f(x) dyHkuna (a, b) yuHTepBaNa aHMKJaHTaH GYuHG, Oy HHTepBaIaa
yersin f' (x) Xocuaara sra 6YscHH. y

4-TeopeMa. [ (x) dynxyus (a, b) unmepsasrda Gomux (Kamoud
Oomur) Gjauwu yayn yrune [ (x) xocuracunuue (a, b) da feysqu
(anreud yeysuu) Sgawuu 3apyp 6a emapau.

M ~Gor. 3apypaurn. f (x) dysxuus (a, b) Ka Gorug 6yicun. Te-
MaK, X, €(q, b), ¥ x,€( b), ¥, <x, OYaraHga ¥ x€(x,, X,) Jap

YuyE

F)< 222 f () + =2 F (x)

X
Z———fz Xo—X;
6yaand. Byugan
(rp—2) | () + 6y —59) f () +-(x—x) [ (xd) >0
Gy Keqn6 uukagd. KeMuHIH TEHICH3NHKIE Xy — X; = (X; — &) -
+ (£ —x,) 1e6 Ky#MEaruHu TOMaMH3:

F08) — J(x1) = flxa) — (%) ] (715)

=
X— Xy Xy—X




Iy (7.15) Tenrchamikda aeBaj X¥—> ¥, Ia, cYHI X—- X, Aa JHMHTIa yT-

CaK, y NoJija

fr (xl) = lim f(“)—f(\l) < llm [ (2 =T (%) A f (xz)—f (xl),
X ==X

— Xy

1 XXy Xg —X Xg — X1
P () = lim L= o @) =] ()
XX, X — Xg X—+Xy X — Xy Xg — X1

6yanb, HaTIXaza KyHuparu

I ey < =T gy
Xp— X1
TeHrCH3MIKIap Keanb unkamu. Hdemax, [ (x) < [ (x,). 1Uysaail Kiau6,
x, <X Oyaran;a f(x) <f'(x,) 6ymamu. By sca (a, b) nHTepRanza
f'(x) HMHT YCyBUM SKaHWEM Guupanu. SHau f (x) Gyskuna (a, b) nk
TepBa/fia KaTeHA 6oTHK GYncud. By Xoaga (7.15) TeHrcHaHK yey
[W—=f() fla=FE

x—x;

(7.16)
Xg— X

KypHHHIIAA GYnany.
Jlarpamx Teopemacura (6-Go6garn 7- Teopemara KapaHr) KYpa

PA=I®) _p g, n<t<x,
X,— X

[l =) _ [ &) x<bB<ux
Xp—x

gyaann. CyHrpa

<& Ofarana ' (w) < F (&)
E <X, 6yuranna [ (E) <[ (v)

1eHFCH3IHK YPHHIM OYauiumHu XaMpaa (7.16) TeHrcmamukHii 3BTHOOpra
osnb, TOMaMus:

=l E>F E) =T ().
Tevax, ['(x;) < f'(x,). Wynnat kw6, X, < x, 6§aranja [’ (x)<f" (x)
gyaami. By f (x) dynkuusmuEr xaTbHil YoyBuwaHrHEN aHTATAAH.

Etapauauri, f (r) pysxuns (@, b) uHTeprasina uek/l [ (x) Xoci-
jara 9Ta 6Yau6, y Yeypun (KaTbili yoysun) 6yacun. Lemak, ¢ ¥ € (@ b),

o X, €(a, b) yuyn x,<x, Ofarauma [ (x) < [(x) (F(x) <[ ()
TEHTCH3IHK VpuHAu. Slna JlarpaHix TeopeMacHjaH (hoHzanaHisd TOMAMHNS:
sz E) (<& <), (7.17)
X—Xx
LTl _ @) o By, (.18
Xg— X L .
GyHnna
n<bf<x<f<x, (7.19)

Hevak, & < 6yaranga f (&) <[ (&) (F (&) >f (&) Tenrcusmuk
ypuriau Ofnanu. ¥ xonpa (7.17) Ba (7.18) myHocaGatsiapra
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[ ) —F (xy)
X—x;

<l =1 (1) =fla) _[a)=ft,

Xg— X \ x—x x—x !
gruH KemG unkanu. Illyspait kM6, ¥ 4 €(a, b), ¥ x,E(a, b)
g <t Gyaranna (6y xoapa {7.19) ra kypa & <&, 6yaamm)

L@ f ) DT W oy
X — x; X7

(Lo =F ) fedl @) (o peyy

\ ox—x n—x |

(eHICH3MHKIAD Ypunam 6Ymagu. Hatwkaga (7.10), (7.11) sa (7.15) my-
40c20aT18DHE 3bTHGOpra onub, f (x) dyHKuMANMHT (2, b) nHTepRasia
gork (KATBHA GOTHK) SKaHMra HLUIOHY XOCHJ KHAaMHU3. .

TeopeMa ucGot 6Yuau.

XyamM Wwiynra Yxmam xyHugard TeopeMa XaM McGOTJIanaiM- ]

5-TeopeMa. [ (x) gynxyus (a, b) unmepearda Kasapur (Kamoud
,,-asapwﬁ) Gjauw yayn ynune f(x) yocuracurune (a, b) da Kavaroe:
qi (Remoul kamawoe4u,) 6faudiL 3apyp 6a emapau.

OYHKUHAHHHT GOTHK/MCH XdMIA KABapHKJHTHHH YHHHT HKKHHYH TaD-

WOM XOCHMacHpan (arap y MaskKyl Gyiica) doinasanut TeKIHpHL
\YMKHH.
f [ () dynkums (a, b) muTepRania aHUKJAHTaH GYsmO, Uiy JHTEpBAI:
1a Y BKKHHYM TapTuGau 7 (x) xocuaara sra Gficun. Bywmat TawkapH,
{a, b) uETepBamnuur xap xarmal (&, B) (@, B) = (a, b), o # P) KHCMHA?
f'{) altnan Hosra TeHT 6YJIMACHH.

6-Teopema. f(x) gynryus (a, b) unmepsarda Gomux (kasapur)
GjaIL Yy wy unmepsanoa

() =0 (" () <0)

MERECUAUR punau GYauuiy 3apYyp 8a emapau.

He6or. " 3apypaurn. f(x) dyskuus (g, b) wirepsasza GOTHK
(RaBapuK) Gyncrin. Y X0/1pa IOKOPHAA KeNTHDUATaH TeopeManapra Kypa,
QYRKIRHRHT [ (x) xocumacH (a, b) HTepsania YcyBun (KaMamﬂqu) 6y
a2, OyHKmmHr MOHOTOH OGYJIMIM  Xakupard 2- Teopemara Rypa
FO>0 (G (v) <0) 6ymmman Tonamus:

Tapaugiry. OHad (@, b) MHTEPBAINA (yHKUMAHWHP HKKHHUH
TH6IN Xocuaack yuys ywey [ (x) =0 ( (x) < 0) Tenrcusaug ypHH"
W OWICHH. Y xonpa sHA YHKUMAHHHT MOHOTOHJMIH XaKMAarn 2-T€o
PMara xypa 77 () xocuma (@, b) uuTepBania Ycysum {kaMaioB4H) 6y-
}‘ruu_ YHIan 4- Teopemara (5-Teopemara) acocan f (x) (pym(unﬂmiﬂl'
\;Tbgsumepsanna GoTHK, (KaBapuk) Gfmuum keau6 uukapu. Teopemd HC

.

M":COJI_ () =1Inx (x> 0) 6yncin. By ¢yaxuna yayn [ (8=
T 5 Sme, [ (x) <0 Gysamn. Hemak, f(x)=Inx QyHKUHA ©,

:}::01 HHTeppasga KaThuil KaBapukaup. Illymra Yxman, f(X)=': 1ni
=—inx VHKumA (0, -+ oo) MHTepRayaa GoTHK Gjuamu. YOGy fw=

(i
OYHKUMAHUHT KABADHKJAMIHJAH GuTTa Tesrcuanukii KeaTHPH
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qukapaMia. OYHKIMAHIAT GOTHKAHTH TabpapHaaH X, €(0, + ) e

4+ o) map YuyH ¢, >0, ¢, >0, a; 4o, = | 6yaranga Kyiugany

oIy o lnx, <ln (o Xy + o %)
TeHTCH3THK Ypuua Oynanu. KeliuHry TeHrcHaaHKHH KyHMAAard

Xfexfr <oy Xy 0
. & 1 =
RypHHHMIIIA E3Hul MyMKiH. Xycycuil Xoapma, @& = o = = 6Yca,

jan Gusra Mabaym 6§aras

s X1 X2
VX x, é———12' ?

TEeHICH3MHK KenHb YHKAH.

9. O YHRUHAHHHT STHJIMII HYKTadapH. PYHARIHT Xop.
EpIAMIAA YHHHT STHJMII HYKTaJapHHH TOMHLI MyMKHH. (%) dy
x, HYKTaHHHT Uy (%) arpoduga aHuKAanram 6YmcHH. 7

4-tanpud. Arap f (x) dysxkuma U5 (x,) opanugaa 6oty (i
6yanb, Us (%) opa/uKkma sca KaBapux (Go1uy) 6y.ca, ¥y Xonma X
T8 (PYHRYUAHURE (PYHRYUR epadueunune) seunuil HYKMAc Jef,

f (x) dysxuug Uy (%) na mxkasun Taptubmn 7 (%) Xocunan ¥
69acut. Arap

¥ reUy (0 yayr f/() =0 (f7(x) < 0),
W x€UY (%) yayr [/ ()< 0 (f7 (x) =0)

TeHrCH3MHK YpuHa 6Yiica, y Xomma Uy () na f' (x) yeypun (e
1084N), U;’ (xo) fia f'(x) kavaioBunt (YeyBun) 6y.au6, f (X) PyHKuua Kt
Tafa SKCTpEMYMTa SpHmami. ¥ Xomza ¥, HykTaza [ (X)) = 0 G

Jlemak, f (x) GYHRUMAHHHT SCHAMII HYKTACHIA HKKHHUH Tges
xocina f* (x) Honra TeHr 6Ymam.

—x3 o
Mucon. f(x)=e 6fncur. By dyHRUHSIHIUHT HKKHHYR e
XOCH/ACH

L

—x? o
fri=2"% (2x* — 1)
2 .
+ —— HyKTajapja noJara aiiiaHagu:

6ym6, y Qakar x=

a

I (~52) =0, (L2

| 0.

Papuankit, 0y OYHKUHAHHED MKKiHUH TapTHOIH  XOCH/IacH [~
oy i T T
= ) Ba (‘—2, + oo) warepeanga [’ (x) > 0; [— % LS

1

I
wenraa 3ca f/ (¥) <0. Hemak, f (x) =e ™ ynxuns (— o0, -
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sl

)/_2_‘ )/.é_.. [1 4
HHTEPBATAA  KaBapuy, [— —Q—QJ cermentia Gorig pa (—, 2 )
1
a5

b))

ITEPEAANA RHA Kasapyuy 6Y.1amn. OyKkiis rpathurasnr A (—'2— e
1
(.
B o 1© HYKTanapn yHHH STHJHIU HyKTanapiHp.
d PYHK kg PPaGHIrHHHHT acuMnToOT agaph. [ (1) dyss-
WA GER HyKTanupr GHpop aTpogmuaa anHkaaHran 6Y.1CHH.
5TabpH ¢. Arap yGy
lim f (), lim } ()
x—a+40 xa—0

. \ \ = y H
ANTI3PAAE OHpH 8Ky wkkanack yekcH3 Gynca, y Norza X ‘167);:;
oK f (x) pynkuus TPapHrHHUKT  6epmuKan acusnmomack I
Jan.
Macanan, y — | byHKA rpadurs yuyn x = 0 TFp s BepTH-
=

Kal aCHMITOTa 6V apy;.

I Y = f (%) dpyuxung (@, o) ((— oo, a)) opamukaa aniI2HIaH
Ofckn,

6-Tavpug. Arap wynnaii yarapwac k sa b connap agxyd 031
Uit =1~ 0o 1a f (x) dynkuns ywey
f()=kx+b+a(x 5
KPIRHIIAS  Mhonaaanca (Gynna lim @ (x)=0), y xoma y =h+

- -~ a.
DI uHHK  (x) dyugigs TpagHTHHERT OFMa acusnmomacy Je6 av
Jaan

Macanan,
x2—3x—2
Rlat

Glacn. By byHKUISTH
2
f)=x—4+4+ =

x—1
> 3 =g —063-
RPMILINA. €31 ayMiin. Tewak, ¥— + oo Aa W“E

illG, Gepitiran gy g f () =x—4+a () xipumuga ”q)onaﬂa_ffa
1. byHaan sca ¥=x—41 Tirpu YH3NK  (YHKIA TpadurHHAET OF
MITOTACH SKaN Keus YHKa . ynmo-
I-Teopeata. ! (X) ¢ynryus epahucu y = kx + b orma acu
M sea Oyaumn yuyyy
lim L8y him g — gy =t
X X X0
Mmiaprune ypunau Giawuu sapyp ea emapau. b OPNZsepILI
He6oT. 32 PYPauru. f(x) pysxuus rpapury § = ki -
&ilirotara sra 6¥.acun. Ofma ackMiTora Tabpuiira Kypa



fx)=rhx+b+a(x)

6YanG, Gynaa x— + o ga a (x) =0 6§ 2
) 8 nand. Y xoana Kyfiy, -
ra 3raMus: ( v e RyRR

i “x}=lim kx4 b6+ o (x)
Xt X X - X

=lim U+ +°“*’1

Xt |

lim [f(x) —kx] =lim [b4a (x)] =0.
Xt-oc X400
Etapauanru. Ywby
lim 1 (" —k, lim [f () —kx] =b
X Xty
JIMMHTJIAD YPHHIM 6y.ncnﬂ. Y xoapa,
Lﬂm[f () —kxl =0 pan f (x) —kx—b=oa () >0
kequ6 umkagd. emak, x— -+ o j1a
) =kr+b+a ()
116, x]_i.n-:m o (x) =0 6Ynagu. By sca y = kx 4 b Tirpu uH3MK [ (%)

dyHKUMA rPAQUrHHHHT OFMa ACHMITOTAacH SKAHWHK Guimupaju. Teopema
uc6ot 6YaH.

Mucoa. Yuwby f (x) =

)

A yuyH
k=lim [& = lim =1, neMak, k=1,
Xoate X Xt (x—1)2 1 ’ r
b=Ilim [f(x)—kx]=1i L : -
£ f(x) — kx] lim e 9, nemax, b =2.

Ulyspalt Kuamb, Gepuirad QyHK-
Lust rpadMrMHHHT OFMa acHMNTO-
TacK Yy =x +2 TYFpH 4YH3UKAAH
16opar.

dapas kumahix, [ (x) OyHE-
uuA rpadury 49- yusMaga  TacBHP-
JaHTan 3rpu uusuk Gymi6, M (x,
f (%)) 3rpu uuskkzarn GHpOp HYK:
Ta GYnCHH.

by HykraHuur Ox ygura mpo-
exuusAcHHE M, Gunad Gesruiai-
JHK. y = kx + b 3ca [ (x) PyHK-
uvst CPaMTHHUHE OFMa  acuMmioTacu 6ysmG, Oy acumntora Ox YKH
GuIaH TAWKHI 3Trad Bypuak 6 (e > 2) 6¥acun. MP — M uyxTafad

ACHMIITOTAra TYIIHPH/ITAH TIepNeHAuKyJsp Keemacy, Q — MM, TYepi du=
3MK KECMACHHUHT acHMNTOTa GMaH KeCHIUraH HykTacH. PaBIIaHKH,

MMy = f (¥),

49- unama.
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QM, = kx -+ b,
MQ = f (x) — (kx + b),
MP = MQ-cos 0.

Ywby y = kx + b unsuK (QYHKUMS TPaQUIHHHAT OFMa acHMIITOTACH O3.1-
ranH yuyn x— + oo ga MQ = f (%) — (kx + b) = « (¥) Ppynxuna Hoa-
ra vHTHaamL Y xonga Xx— -+ o ja MP Xav Hosira HHTHJafH.

Hemak, ¢yHxuust rpagurufal ¥ = kx -+ b TYrpu unsHkxaua OVaran
MP macopa M (x, [ (¥) HyKTa rpabuk 6Yfinua «uyekcH3 HHTH.Irailia»
(x— -+ . ga) Hoarava xamasaiH. (Bynu Qyekuns rpagurnunnr ackmmn-
TOTacH Tabpupy cHaTHHA XaM OJHLI MYMKHH.)

4- §. dyHKUHAJAPHH TEKWHPHW. TpadHKaapuu scaw

Buz yw6y 6oGHuHr yTran naparpaduapuaa (DyHKUMsaapHHHT Yara-
pHII XapakTepusn Xocunanap €ppavuaa Ypramnk. By xon ynxumsaap-
HH SIKKOJ TacapByp 3THINAA, WIYHHHTAEK, GYHKUMA rparuHy aHHKPOK
Acaluaa KyJ Kesaiu.

®yHKuMANapHY TEKWHPHIL BA YJAPHHHT rpaduKJapuby sicalllHH Ky-
Hufaru cxema Gyiuua onHO GOpHLI Makcagra MyBodHKIUp:

[°. OYHKUMAHNHT AHHKJAHHMII COXACHHH TOTHLI;

2°. DyHKUMSIHH Y3YKCH3THKKA TEKWHPHII B Y3WAHW HYKTAJIaPHHH
TOHLL;
3°. MYHKUMAHUBT KYDPT, TOK XaMOa AABPHAJIMIHHH aHHKJALL;

4° DyHKUMAHH MOHOTOMJIMKKA TEKLIHPHIL

5°, MyHKUUsHY 3KCTPEMYMIa TeKIUHPHLL;

6°. Gynkuust rpadUrHHHHT KaBaDHK XaMAa GOTHK/HIHHH AaHHK.JAll,
STHAMI HYKTANapHHH TOMMLL;

7°. ®ynguust rpatHHHMHE aCUMOTOTATAPHHMN TOMHLL;

8°. OYHKUMAHHMAD XaKMKHA HJILH3JADHHM {arap ymaap MapKyal OV.-
ca), IIYHHHTAEK APryMEHT X HUHI GHD HEYTa XapakTepJH KHIMaT.JapHAa
DOYHKUMSHHHT KHAMAT/IapiHy gcaul.

Micoa. Ywoy

Tl(x) ==

YHELHSHI TEKIIHPHHT Ba TpaurHiy Acaur.
Bepuaran ¢yukunst R = (— co, - o) HHTEpBAija aHHKAAHTAH Ba

sanyxens. By dynkums yuyn f (—x) = f (x) Tenrsmx Ypunmi. devax,
[ ) xydr dynxuma (yumnr rpadur Oy ykura Hic6atan cHMMETPHK
Synanu), yau [0, + oo) OpasMKIA TEKWHDHIU €TApJIH.

DYRKUMAHHAT GHDHHYH BA HKKMHYH TAPTHOJH XOCHJaJapHHH TOma-

MH3:

’ .t 4x 51 = 4 (1 —3x2)
PO = O o

DYHKUHAHUHE GHpIHYM TapTuéan XocHnacH [0, - o) opaaikaa MaBKya1
Ba x =0 Hygrana nosira aimanagn. lfy x =0 HyKraza HKKkinus Tap-
THOAM XOcHnanH XucoGnafimus. f” (0) =4 :> 0. Bynzan Gepuaran [ (x)
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f@)=kitb+a(x

Waud, Gyina x— + o pa o 18]

ra aramus: —0 6Ynamu. ¥ Xomma Kykuparanap-
- (%) 3 byl bt .
lim =lim SEErEel® _ .o [, 0, e @]
el e lim je+ 2+ 2R
fim V) —kad =lim [ 4o (9] = b.

Etapauauru. Yty

tim L& _p i
w, T TR lm 1P () —k =5

JHMUTNIAD YPuHAR GYacuu. ¥ X012,

Ler:_m[f () —Fkx)=b nan f () —kx—b=0 (x)—0
kenub unkanu. Nemak, x— + oo Ia

. ) =ke+b+a(x
6yH0, zl_l.Tm o (%) =0 63manu. By aca y = kx4 b tirpu umsng [ (x)
QYHKUNA TDAQHTHHUHT OFMA ACHMITOTACH SKAHHHH Gummipad. TeopeMa
uclotr Gyuau.

3
Miuicon. Yw6y f (x)= I.J:-l)‘ dyHKuys Gepunras 6§ucui. By QyHk-

1usl yuyH

E=1lim 1 _y; 5 o el
Xatey X Jln_:m (x—1p2 1, nemak, k= I;

=lim [f () — £x] = lim { e I
. Frri (x—l)’t

x} =2, nemak, b=2.

WMyrpait gunb, Gepuarad Qysk-
1A rpadMrHHMHT OFMa acHMNTO-
TacH y =X+ 2 TYFpd UM3NKIAH
ubopar.

dapas kuaalmik, [ (x) ©GyHR-
uMA rpadury 49- uusmajga  TacBup-
JIaHraH 3rpu uusuy OYsm6, M (x,
— f (x)) srpu umsurgaru OHPOp HYK-
3

A T3 GYJCHH.
By HykTanuur Ox yKura npo-
49- yu3ma, exuuscuHH M, Gunan OGenrunait-
JMK. Yy = kx + b 3ca [ (x) dyHK-
UHA TPaUrHHUHT oFMa l »

acummioract 6ysu6, Oy acumnrora Ox YKu
6uaaH TAWKHI 3Tran Gypuax O (e ;&%) 6yacun. MP — M uykrajan
ACHMNTOTAra TYMIMPHATAH NeprneHauKysp keemack, Q — MM, TVepH un-
3HK KECMACHHHHT acHMNTOTAa OHMaH KeCHUIraH HyKTacH. PaBlIaHKH,

MM, = [ (%),
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QMy=kx + b,
MQ =] (x) — (kx + b),
MP = MQ -cos 6.

ymﬁy Y= Ex +b YH3HK (py}muuﬂ rpa(le‘HHHHI‘ OFMa acHMIITOTacH r’))'/_-,-
ralit yuyn x— -+ oo ga MQ = f (x) — (kx + b) = « (x) bynkuug yoq-
ra MHTHnMagn, Y xomga x—> -+ o ga MP Xav HOara HHTHaagu,

Temax, QyHKuus rpadurufan y = kx - b TYFPH UH3HKKAua GYqran
MP macoba M (x, f (x)) uyxkta rpadux OYfiHYa «YEKCH3 UHTHramga»
(x— + . na) Honraya xamasuu. (ByHu (GYHKUMS rPAGUIHHHHT acuam-
TOTacH TabpuH cudaTHia XaM OJHII MyMKHI.)

4- §. ®yHKUMAAApHH TeKWMPHIL. fpadyKaapHu gcaw

Bus ywby Go6uuHr YTraH naparpadiiapnia (QYHKUHAJIAPHHHT Yara-
PHII XapakTepHHH XOCHianap épiavuma ypravmuk. By Xoa bymkumsaap-
HU SKKOJ TACABRYp STHUIR, LIYHHHCACK, (QYHKUHA TPADHTHHI aHHK]OK
Acamga Kysa xenanu.

DYHKUMSAMAPHN TEeKINMPUII Ba YJApPHHHT TPAQHKJIADHHA SICALUHK Ky-
AuJary cxema Gy#nua osnG Gopuwl makcapra MyBO(DHKAHP:

1°. OyHRUMAHHHT AHHKJZHAL COXACHHH TOMHIL;

2°. OYHRUMAHH Y3YKCH3THKKA TEKLWHPHII BA Y3WJIHII HYKTaJ1apHHH
TONHL;

3°. dyHKUMAHUHT XKYQT, TOK Xamja AaspuANHTHHM aHUKJalm,

4° OyHKUMAHH MOHOTOHJIMKKA TeKLUHPILL;

57 OYHKUMAHKH 3KCTPeMyMra TeKIUHPHLL;

6°. Oyukuus rpaQUrHHUHE KaBapuK Xamaa GOTHKJMIHHH aHHK/aul,
STHANL HYKTAJJAPHHH TOMHLL;

7°. @vuruMs rpaUrHHEHT ACHMITOTAaJAPHHH TOMHLL

8°, MOVHRKUMSIHUHT XaKMKHI MILH3MapHHM f{arap yJap Maexyx 6Y.-
ca), LWyMIHrIeKk apryMesT x NHHr GHP Heyta XapakTeDJH KuHMaT.apHia
OYHKUMsINE KUAMATIapHHE fcaul.

Miicoa. Ywby

x2—1

f(X)=x2+l

QyBKUMANG TeKWHPHHT Ba rpadHrMuM ACaHT.

Bepmran gyukuna R = (— o0, -+ co) MHTEpBaNja aHHKJAHTaH Ba
yanykeus. By dyuxkuua yuyn f (—x) = f (¥) Tenrauk ¥punm. deuax,
[ (%) xydr dynxumua (yauer rpagurn Oy Yxura HHCOATAH CHMMETPHK
6yaann), yun [0, + o) opanMKIa TEKLIMPHIL eTapJH.

DyHKUNSHUET GHPUHUM Ba HKKHHYM TapTHOAM XOCHJAJAPHHH Toma-
MH3:

4x ”n 4 (1 —3x2)

; X) = ———"+"

(x24-1)2 ) (x24 1P

DYHKUMSHUAT GHPHHUM TapTHOMM Xocuaach [0, + co) opanmiia MaBaya
Ba x= 0 nyxTaga Hosra aitmanaju. Iy x = 0 #yKTaza HMKKHH4H Tap-
THOMM XOcHaawn xucobnaivua. [’ (0) =4 > 0. Bynnan Gepuaran [ (x)

[ (x) =
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dyimiun v=0 Aa MusitMyMra sra Ba [0, + ) na minf (x)=—1
oyaaan. Sum v >0 n1a f (x) >0 6yaramigan Gepuaras GyHKUHAHKIE

{0, — o) opamiKiAa VCYBUUJMIHHH TOMAMU3. Cynrpa ywoy
k=tim L2 _jim £=1.1-p,
fote X aetexitlox
b=lim [ ()—kd=lim S =1
X240 X-afoo ¥ 1

anaraapra kypa y = | TOPH3OHTAT TYFPH HH3KK f (x) dynkuus rpadu-
CHHUHD ACHMATOTACH SKAHHra Ba

- xr—1 —2

fx)—1= — 1= <0

x® 41 L1

TeHrcus/auKKa Kypa dyHKuus rpa-
Y (MrH aCHMNTOTAfaH NACTAA AKOM-
! fnawrad  GysuiHra MINOHY XOCHJ

KHJIaMH3.
\ : . / QYHKUMARMHT MKKHHGH  Tap-
o 7 THOMH

xocunacn [0, 4 o) opa-

) i ! ] 1
\/ X AUKHHMHD X =—— HYKTaCHAA HOJI-
v 3

T ra aiaHagy. Paswaukin, 0<

1 1
<x< —— maf’ (>0, —<

3 3 p o
50- niasa. <x< o ga " )<0 ]ﬂe'
MaK, [ (¥) dynxkuus (0, —:)

V

|

= -0 ] ndTepna1la Kasapuk GysagH. X =

HuTepRaaga GoTHK,

=
v

— HYKTa QYHKUUA CpahuCHHUHT STHJARM HYKTacHaas HOOparT.

L

Be, THK
PHAraH bYHRUMSHUHE rpadurn 50- uM3vana TACBHpJAHTaH.

5-§. AuMxmacauknapaw ouvw. JlonHTagb KoMAANapH

Bus dyHicwisaapunr musitusn Vyprauuil xapaéHiaa E, 2.0,
w— oo, 0°, ® 1% ki p' =
e i VPUHHILAATH aHMKMAC/IHKIapHH OYHI OHiaH LIY-
v UK. 1ernilTi QYHKUHANAPHHAT XOCWIaJIapH MaByR OV~

ravia, o <
2 :\L’o'c L :;;mran aHHKMAC/THK/IapHHM OYHUL Macafack eHriaatagi. Ofat-
am;z.,pu Ale.sa[;;;zﬂ (po;mBanaHuo aHHMKMacHKIapal ounin Jonumans Kou-
da. Jaiu. bus ryiuga Jlonutage o ac
B, et o 0 K (OHaJIapHHHHT Mydaccast
A ;
I?. =

o XYypuH HIIZATH aHHKMAacauKk. Mabaymky, x—da A4
F®—0, g(x)—>0 6yaca, LU

X . 0 -
Tt 1icoatr H KYPHHHIUIAAH AHUKMACIHK®

g\
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K ol (x)
Hi ngopanaita. Kynnnga X—a aad ,;rlc_n HHucGaTHHHT

[ (x)
NHUITA Kaparalfa -—— HHCGAaTHHAT JHMHTHIH Top )
KapaTaliE ) WU ocon 65.aau.

JUMHTHRE  TO-

By HH KYH

m)]. HHCGAT/Iap JIMMUTIAPHHMHT TEHTIRIBHE KYHHIAMH teopemy x{pcaTa-
8-reopema. (g, b) unmepearda arUKAGHEGH, yap 2

g (%) dynxyusrap yuyn ywby wapmaap Gaxcapuneqn ngzccsz- e

) lim [ (0 =0, lim g (x) =0 e

Et X—a
2) (a, b) da wexau f'(x) 6a g'(x) xocunasap masycyd g g'()=0;

3) lim !—“} =k (k— uexau éxu Hexcus).
x—a g (%)

¥ xoada

Jim L& —jim L8
x>a g ()  x-a g %)

meneAuk fpunau Giaadu.

Hcb6or. f (x) xamaa g (x) $YBKUHAIAPHHHT 'y = g HyKTaza wwit-
MaTJapi HOAra TeHT, SbHH ; :
neb ojcax, naTHxaza

lim f (x) =0={ (a), limg(x)=0=g(a)
X—>a x—a

TEHIVIKap Ypunan 6yaub, [ (x) Ba g (x) bynkumsnap la, b) opamikaa
y3ayKkeus Oysiagi. ¥ X€(a, b) nykra omub, la, x] CermMenTaa f-(‘c) ‘Ba
g (x) dyukunsiapun xapadimia. By cerventna f (x) ma g (x) (b\'n‘kunﬂ-
aap Kown teopeMacinusr (8- reopeMara Kapatr) WAPTAapHI KkanoaT
mantipapn. Y Xonza Koun reopemacura kypa a Guaad x opacupa yH-
Aailt ¢ (@ <<c < x) HYKTa TOMMIAAMKH, VILOY
f—F@ _ '@
gW—g@ g
TeHrMK Ypunat 6¥aagn. By tenrankaan sca (7.20) ra xiipa
[ CS I ()]
g x g ©
O¢amun xeand unkani. PaBwaillky, X —-a Ja c—a. Jemak
jim L9 i, L@ _
x—a g (X) coa g (o)
Mucoa. Yoy
U\ ¢
lim I3 lnv (x - €)
x=:0 arcsin x
AUMHTHM Xiicofuaanr.
by xonpa
f)=e" —In(x+e), g(x) =arcsinx
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6\nud, yaap ydyn 8- TeopeMaHHHr Gapua LIAPTJIApH Gakapuaagi. Xa-
KHKaTaH XaM,

1) lim f(x) = lim (€ —In(x+e) =0, lim g(x) =
x—0 X=r Xt

= limarcsinx = 0;
x=0

| — 1

s 2x ! CrA — 1 2 :
2) Ml =Re s g(.\)—l,l__. |x| <L

2x

3) lim f'[.ﬂshm I;I-—E =:2__|_
=0 g (%) x-0 S E
V1i—=
Gynamw. ¥ xoaaa 8- Teopemara Kypa

lim F =lim 2 aliniE 20,
x40 2" (¥) 0 arcsinx

=
e

Hly 8- TeopemajaH, sibhu JlonWrans Koufjacupan doinanasnb, 134-
Geraars MyxXHMm (4.1) JHMHTHEH OCOHJHMK GHsIaH HCOOTJMIAlI MYMKHH.
XakHKaTad,

lim 30X _ jjm S5% _
X0 X x-0 1 L

5-3cnartma. IOKopupa KenrtHpusrad 8- TeopeMaHuHr 3- wapTit 6a-
JKApU/IMaraHfa, bl x—-a 1a f(x) Ba g(x) 'QyHKUMAIAPHHHT NOCH.IA-

o x) -~

napy MaBxyn 6yaub, x—a ma _'U- HUCOATHHHT JIHMHTH Mamxyn 63.1-
g’ (]

Maraija iam

m L[
x—a g(x)

MaBXYL OYaumm Mymkud. Macanay, f(x) = a2 cos—l, gl =In(l+
=
=+ x) 6yacun. By dyaxkumanap yuyH [ (x) = 2xcos J—+ sin L, g'(x)=
X

1
= —— 6%imb, x—0 nma
b x

1 el
F g 2x cos : - sin =
gl I

L4 x

HHCOAT JIMMHTrA 3ra smac. Bupox

; ! 1
xleos — x.co5 —
;4

lim 18 _ X —lim =
*-+0 @ (x) =0 In(l4+x) x-0 In (14 xnl/*

6y 1a1H.

9-Teopema. (¢, + o) unmepsasrda anukaaueas f(x) ea g(x) dyHk-
4ul §uyn yuby wapmaap Gaxapurzan Giacun: '
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D limf)=0, limgx=0

X0z Xt
2 au f(0) ea g (%) xocua

g (.\‘))aﬁcb; Pl pp el ep masyd aa

3) lim O pik — wexau éxu wexcus). ¥ X040y

o g () »

im L —im L
xl_l,Tm g (% x—*ll'a: g (x)

meneauk gpunau 64radu.
HeGor. Yaymuitiuknd cakfara XOaAa, Teopemagary 2 il

¢ BUHHH yGY x — L .
Myc6aT gef oM MyMKHH. X y3rapyBuH 'Ym Yy x 7 (bop.wyna &p-
Jamiza { YarapyBumra amMamTupaMua. Y Xoafa x— i o . E
Harixana f(x) 5a g(x) Gysxuuanap ¢ yarapysummmnr f ( L‘) ® g( i )
L \ ¢

1
GyHKUMIIapE 6YaH6, Yaap (0. -C—) HHTEPBAIJA aHHKManray
Teopemanunr 1) wapru KyHHaar

d . 1 q o 1
! — =0, limg(x)=li L)) —
Jlmfw =limf ()= 0. Jmee)=lime(-) —

KYDHHHLUIHU OJIafIH. : :
| .
0, T) HHTepBaL 14 f(_r_) g( 7 ) yHKUUANAD XOCHsanapra sra.

Xawixartan xam, 6- GoGaarm Mypakkab QYHKUHS Xocuaacy XaKugary
3- Teopemara xypa ((6.5) dopMy.sara KapaHr) Tonamus; ;

(- =)

e e s

3 et A
By myHocadaraapan /| (Tj BrrT | XOCHIANMAPHHHT MABKYXNHIY ge-
\ i 4

a0 uukazu. Cyarpa

i : —lim 9 _
BT E;(_‘) i —E’L(‘L) ' ,L ot e:m g

!

P Il il
. M ()
6yamuuiad aca lim HHHT MaBXyAJHrd Ba lim /
t>+0 g;(_) t>+0 o (_l_)
(4

=k
4
SKAHHHH TOMAM3.
) el
WyHaail Kumu6, (O, —) HHTEPBA/a AHHKJAHTaH [ (%) g (L)
[ \ \ f
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$YHKLUAIAD YYVH Kyliiijarura 3ramus:

D imf () =0 lime (5-) =0

e Y
1 2) (0, %) untepsanna f; (IL), g (_t-} XOCHJaap MaBkya Ba
il
2y g,tT) +0;
i)
(]
3) lim —-7+ =k
=40 ot (___)
&op! t

Y xonja oKOpMAa HCOGOT 3THATaH 8- Teopemara xypa

1
] ()
(ET™ lim -
== t+0 (_1_)
e\

6ynanu. Kefimnrn Tenraukaan aca

= [3

r lim K8 — jim £9 _
by o st G(X) x—r g1(%)
yuYE 6ysmwH xeau6 uukam, Teopema wcbor 6yanm.
Mucoa. Yuby,
1

diop! 4

epne it el

\ x—+4x 2 arc tg x2—=
JIMMHTHH  XHCOGJIEHT.
1

'111; By epna f(x)=¢" —1, g(x)=2 arctgx® —aq 6ynu6, v.aap YuyE

Y 9- Teopemanunr Gapua wapraapH Gaapuaand, ymJagas
1
" 2 x? , 4x

KU FR=——"7%e¢, gW=1a

== I

LA 63116,

1
r T 1 1
lim (‘(x) = lim (_ Ehan, It i g b
x>+ 8 (X))  xotcol\ x"} 4x ot 2%V 2
6¥a1azn. 9- Teopemara xYpa
1
fim 19 _ i e
Uy s+t (X} xaro Z2arctgxi—gm 2

] £ -
2% — KYPHHMWIAAZrM aHHKMaCIHK, Mabnymkn, x—apa
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. fix) .
f(x)= 00, g(x)—> oo 6fca, E% HucGaT E KYPHHHIIIATH aunkMac-

nuken wdoganaiad, ByHiall aHMKMacTHKHM OYMWAA XaM f(x) Ba g(x)
(YHKIMAIAPHMHT NOCHUIANAPHAH (QOAANAHHIL MYMKHH.
10- Teopema. (a,b) unmepsaada f(x) Ba g(x) ynryunrap yuyw
ywby wapmaap Ganapuncas GaCun:
) limf(x) = o, limg(x) = o;
X0 £—a

9) (a, b) unmepsarda 4exau [ (x), g'(x) xocurarap maswyd ea

3) lim iﬁ‘— — b (k—4exau éxku uexcus). ¥ xonda
lim L8 —im L& _
x+a g% x—a g (%)
meneauk Jpunau 6ijaadu. i
Uc60T. k HEHP HekaM XaMmia dexcus 6Yura Xomsapuuu asoxuaa-
anoxuza Kapa6 yramus.

6.0, k— vexan GyncuH. JIUMHT Tabpudura Kypa, e >0 ojmHrafa
E - » . -
XaM — ra kypa wyHgai 6:>0 COH TONMMAMMKH, @ < x<a+46 TeHr-

o
cu;wmx;xap Gaxapuiiraiia
rw
& (x)
TEHICH3IHK XaM Ga)kapHiajy. }’mr‘)y a<x <x<a-+8 TeHrcumKAap-
HH KAHOATJAHTHPYBUM MXTHEDHH X Ba TaHHHJIAHTAN X, HYKTasiapHu onHb,

ix, x,] cermentaa f(x) Ba g(x) Qyuxuwsinapra Koum TeopeMacHHH
(8- TeopeMara Kapaur) KyJTaHaMu3. Y xospa

@ —fla) _ (9
fg()—glx) g ©
TeHIMK Ypuuiu 6yamb, GYHAa x<c<lX, 6ynanu. Paswianku, 6y ¢ HYK-
Ta X ra GOFTHKAWD. [
Teopemaur lim f(x) = eo, limg(x) = oo 6yumum maprura acoc-
X—= xX—+a

f(xa)

g
s (7.21)

(7.22)

naku6 f(x) =0 g(x) =0, Fi # | 1e6 oncak 6Ynam.
i
Suau (7.22) TeHTVIMKHHHT Yall TOMOHHJA TypraH
F8) —f(xo)
g (%) —gx)

#icOaTHH Kyilugardya €3m6 osaMus:

f(x)[1 EACO] _fw)

Fo)—J (e} _ feol  f(o) )

g =gk [;_MJ g g0’
) 2 (x)
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By »

yuve

dop:
epad

VHH

KYp)
T

=
(=4
W

¥ xoaga (7.22) mynocafaT ywu6y

AL 1% (x0)
feo w0 - 48 y798)
g & T g©’ e g9 [k
£(x) f ()
(x < ¢ < X, KYpHEHMIWITA KesajH. ;
(7.23) TEHTJMKHHHT YHC TOMOHWJArH L% HuchaT ¢c—a (a<x<
g g
< c<xy<a-+0) pa k ra unTiganu:
La_, (7.24)
coa g (©)
DHN
a=1L9 4 (7.25)
g i)

neb Gearnnaiiiuk. PaBliaHKM, oo MMKIOP ¢ ra Ba y OpKaJH X Ba X
HyKTajapra GorJnk 6yamn6, a<x<x,<c<a-+ 8 Oyaramga (7.21) my-
HocabaTra kypa

|ee|< % (7.26)

TEHFCH3NMKHH KAHOATNAHTHPAH.
(7.23) TenraHKHara

( 1_g(xo)>:<|' | & f(-\'o)\l
g(x) f(x))
HMCGaT, X, HYKTA TallMHjaHTaH Xoama, x—>a ja | ra uuTuasgn, sSBHA

T _""Z.H_"_}
Thm #x) {2 ¥
Kesdd = Lixe) :
! (x)
AHaH
o £
= = R0 . 7
B A 1 (7.27)
[ {x)
ne6 Gearuaacak, y xosza
limp =0
X—a
Gfmany. HdeMak, ymwa % &> 0 oanuranga xam 2“’8];) ra Kypa wyH-
o i g
Aait &, >0 coH Tomanammkn, a<x< g + 6, Gy.nran,ue-lr
[Bl< —— 7.2
2(lkl +¢) @22
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TEHICH3HK Ypursn 6ynagu. duam (7.23), (7.25), (7.27) MyHocaGataap-
Zall Tonamus:

i‘."l:(k-{—a)(l +h=k+ o+ (k4 a).f.

Arap 6 > 0 Ba 8, => 0 coHapHHHT KHYMTHHH 0% 1e6 osicak, VHIa a <
<x<a+ 06 yuyn (7.26) Ba (7.28) TeHICUIMMKAAD GHD makTja §piH-
nu 6yaub,

Lo (k + )] < o + (] L) BI < 5 + (T |+ &) ¢

2} @uhte

TEHICH3/IMK GaXapHJaiH. o 1
Hemak, 4 &> 0 oaunranga xam wmydgad 6* >0 con TONHIAgHKH,
a<x<a 4 &% Gyaranaa

6ynanu. By aca
@ _ oy L&,
isa G xsa W)

6yJmuMHE GHIgHpanH.
6) lim[ﬁ= oo 6facud. PYHKUHA JHMHTA Tabputdwura xypa
s (X .
M >0 omurranga XaM myrgai 8 >0 coH Tomwiamukk, a<< x<<q--0
GV.aranaa
" ()
g'(x)

> M (7.29)

6yrad.

IOKopHIark a) XOJHAATHAEK a<x<Xy<<a+ § TEHICH3/IHKJIApHH Ka-
HOAT/MAHTHDYBUH HXTHEpMA X BA TalMH X, HYKTamapuu omub, [x, x;] cer-
Meatna (7.22) Tenraxka 3ra Gfiamus. Bydaa a < x<c<x,<a 46 Ba
LeMak, a<ic<<a + O TeHrcuajMxigapra Kypa (7.22) Tedramknan

I'(e)

=M
Z0 (7.30)
TEHICH3AHK Kenu6 uugagu. MKxdduu ToMoHpaH,
= & (xo)
. gl
L}_rr; = f (xo) =1
f(®)

o ) o
6yarainian e > 0, xKymnafgad, € = a5 yuyH wyHpai 8 >0 coH To-
NMHWIAOHKH, a < x < a 4 8, 6yarania
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yuYH

popy
epaa

yHH

KV PH

0.

204

B |
» _ g1x) = %
‘ j_ L) 3
i = |
Gynaqn. KeflnHril TeHrcHamMKaal 3ca
_ gl
A, e (7.31)
I
)
6y M KeAHO YHKanH.
(7.22) TeRTJHKIAH TOMAMH3:
_glx)
i@ e Fa
W T e €@
I (x)

Sumn 6 = min {8, 8,} me6 oucak, y romma a < x < a-+ &6 6ya-
rauza (7.30) Ba (7.31) Tenrcusnuxsap GapasapHra YpuHan Gy.jand

. Ha-
TKaga 2 < X < a - & Gynranga
e |
RACIN g(x |, |!'tr) LY
| g(x) it ‘ gZ@l” 2
f(x)
6ynami. By sca
lim L&

x=-0 g(x)
6yminmnn Guagupani. Teopema nc6ot 6ynm.

11-Teopema. (¢, 4 ) unmepsarda f(x) 6a g(x) PyHAYUIIAPG
yuyn ywlby wapmagp 6ancapusearn GHACUH:

1) lim f(x): <, lim g(\)= el
x40 Froies
2) (¢, + o) unmepsanda uekau [ (x), g’ (x) yocusrasap Masxyo 62
g ®*0; '), g’ (x) xocusarap y

3) lim —’-,—t-xl =k (k—uexau éxu wekcus).
st g (%)

Y xoada

lim (%) = lim i-'—"l.—_k
gatr X)) xatvw gl (X) :

Gyradu.

ch TeOpeMa I0KOpHIa KeJTHPHAraH Teopemara YXmaml HcGOT.JzHami.
3°. bomxa kypunnwaarn an HKMacaukaap. MabayMmkn,
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lim X) = i = v X)-g1X) H . o
Lim f(xy=0, Lm: g (%) = oo 6yaranga f(x)-g(x) Hboma 0- o K priH-
Jary ansKMacank Oysmb, yuu Kydupard

(x)
F()-gl =12 =E7
gn )

N o . 63 u
e sy aarH h
KaGu &3uir OpKaJsH ; €Ky = KYpHHHILLATH aHHKMAC/IHKKa KeJTHpHI

MYMKHH. |
1j = i = + o 6y =
Ilyuuaraak, xLTf(x) + o, XI_TI &%) o bysrauza f(x) — g(x)

HPOJA o — oo KYPUHMUIZATH AHHKMACAHK OYJHO, YHH XaM Kyitumarn
1 1
RG]
f(x)“g(x)=—g| 1
, W ew
Kabu y3rapTHpHUI HaTHXacH[Ia 5 KYPHHUIUIATH aHHKMACIHKKA KeTH-

PHLI MYMEKHH. .
IHynpait kraub, dyHKuHs XocHJanapH €pAaMHia 0- xaMga oo —
e 0 =
~— oo KYpHHHLIZArH AHHKMACJMKIAPRH OYHWIAQ, YJapHH o BKH —

-
Kjﬂ"p]mx{m,ﬁa[‘}{ AHHKMAC/MKKA KEJTHPHJHG, CYHT IOKOPHAATH Teopewmasap
KVI1aHna 4.

Mabaysxi, x—a 18 [(x) oyuxkuus |, 0 Ba e ra, g(x) dbyukuia
3ca Moc papHiufa oo, 0 Ba 0 ra HHTHATaHAA

IF (01

Aapasami-kypeatknuan uboga 1°, 0°, oo KYPHHHIIIATH aHHKMacHK-
Jap 301 By KYpHHHWAArH aHHKMACTHKJIAPHH OWMUI YHYH apRan y=
= [f ()] * sorapumnanam: Iny = gx)-Inf()-v—+a na g(x)Inf(x)
npona 0 co KYpHHHIIZATH aHHKMAC/IHKHK udonanaimu.

Dapaz kimaiting, x—a ja g(x) Inf(x) anukmac nbofawn ysrap-
THPHG, 10KOPI(ArH TeopeManapiaH Ouputn (JIomHTans KOMRAacHHH) xy.1-
JaHuo,

lim [g(x)-In f(x)] =0
X—a

(b — ekt éxu yekcus) GyMIMHA TOMAMK, jgelting. YHua

lim y = lim [f (] = lim &® /@ — ¢
X—a X-a x—>a

6ynaau.
6-3cmatma. Arap f(x) Ba g(x) odysxumanapuuir f'(x) Ba g'(x)
XOCHJIaJIapH Nam f(x) Ba g(X) nap CHHrapH 10KOPHAA KeJTHDUJIraH Teope-

MaJlapHMHT Gapya MapTJIapHHH KaHOATNAHTHPCA, Y XOJAa
fim L — jm L0 — jj L
T '
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TEHrANKIap YPUHAN GyJjami, abHu 6y Xosga Jlomiranb KOMZACHHH TaK-
pop KyJJAHHW MYMKHH 6Ynann.

MiucoJa. Ywby ;

= . [sinx]*
N 1 lm |==2
f x=0 X
By | =
. sin x ]%* o
GO JHMHTHH Xuco6naHr. Pasmanku, x—0 na y = _I npona 1° ky-
puHHUArH anukvacank. Copia XucoGnawap €paaMHja TOMAMH3:
sinx {  sinx)’ X  xcosx—sinx
~ODN . : X .
ol limlny = lim——— -=lim By ) L 2 =
x50 x50 x2 X0 (x2) x>0 2x
- B3 i XCcos X —sinx )| ne lim (x-cos x — sin x)’ -
3 2 10 2 -0 (=%’
KETME oo Xsinx 1
i | T
x—0 3x2 6
Jemak,
S 1
li i A =
By M 1m ———J =¢
- 1] X
YuVH W
dopy
epna
4
yHIL
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8-505
AHUKMAC HHTErPAJI

MabaymKy, XapakaTnard HYKTaHHHT Te3MHTHHH TONM, WyHin
Srpit YH3HKKA YpHHMa YTKasuw KaGu macananap (6- GoGhuur |. §11}ex’.
Kapartr) dyuxupsng andabepenunannian TyUyHYacHTa omHG Kegray 3’”

Hyirannur ‘Xap 6Mp BaKT MOMENTHAATH TE3JWTIL MabJyy 69ra :‘;’a
YHHHE XapaKkaT KOHYHHHH TOMHL, STPH YHSHKHH YHHHI Xap Gyp gy
JapHJArH ypHHMANAPHIa KYPa abMignaul Kab Macananap Xawm gyp e
pakinn. Dynpa# macananap IOKOpHIa 3cnaTHb yTHJran Macanmanapra Tec.
Kapu GG, yjap (YHKUMAHN MHTerpaijall TYWUYRYacHra opug e
JajH.

1- §. Anngmac HHTErpaJ. TyllyHYacH

l. Anuxmac unterpan Taspudr. f(x) dynkuns ®1pop (, )
(d4exsn BKH UEKCH3) MHTEpBaN[a aHWKJAAHTaH OYJcHH. :

I-taspud. Arap (q,b) na f(x) dyHxuua Wy HHTEPBasna -
(epeHtnannanyBun F (x) (PyHKUMSHHAHT XOCHJAcHra TeHF, SBHH ;

et F'()=F) (€@, b)

6Yaca, y xonga F(x) dynxums (e, b) nuTepsaina f(x) byHR IR
Gownanrud. ynryusacy fefinnany.

By rtaspudHn (yHKuus AudxpepeHUMATH OPKadM XaM aHThin MYMKHH

2-tabpud. Arap (a, b) ma f(x)dx nbopa my uHTepRamna 21p-
QepernpannanyBud F (x) GyRKUMAHMHC AM(XpEpeHLMaHra TeHr, snpy

dF (x) = f(x)dx

6ynca, y xonna F(x) cymxuna (a,b) mutepBamna [(x) dynrumsmpgp
6ownanrun yrryuacy peb aramanu.

Sumi f(x) bysruns [a, b] cerMentaa 6epuirad Gyicun.

3-Tabpud. Arap (a, b) nma f(x) ¢pysxung my opanugpa Aig-
¢epenunajgnanysun £ (x) GYHKUMSHAHT NOCHJACHTR TEHT, SIBHH

F)=F() (x€@b)
6y.mib, a Ba b HyKTasapaa sca
Fla+0)=f@), F{&—0)=/@)

TeNUrJHKAap YpHHaM Gyica, y xoama F(x) dynkuna [a,b] cermentia
[ (%) dynkuusunHr GomranFus Gynxyuscu neb atanamu.

Mucommap 1. f(x) =— .}_‘—T_l—_v 6yncui. By  dyukunusuunr

(—1, 1) unrepsania GownaHFuy QysKmHscH F(x) =} —x2 GYaagm,
yynkd (—1, 1) ma

Fo)=(VT—2) =— = =10

2. f(x) =x* (pyHllleHﬂHHHr‘ (— », - =) nHTEpBaNEa GOMIAHFIY
dynxumacH F (x) = ‘? GyaHum paBway.
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By »

YuyE

opa
épnd

YHH

KipH

THO!

Iyt taskiinaG yramuai, (a, b) merepsanga ysaykos oyarau
Xap Kaulail (GYHKIUsT uly nateppania  GoulIaHEny ¢yukuusra sra Gy-
naqu. Bymur neGoty 9- 6o6a KenTHpHIaLL.

F(x) pa D(x) dynxunamapuuur Xap 6upn (a, b) uurepsanga GiiTa
F() dyugun yays Gowsanrny  dyskuus Gyuca, 6y F(x) Ba D (x)
dyurunasap (a,b) untepsanta Gup-Gupipan Yarapmac colira (apy Kiia-
mit. NAKHKaTaH XaM, Golmadrud (yukuus Tabpidica Kypa (a,b) Aa

F' (x) = [ (), @ () = ()
Gynaze. devak, F’(x)=®'(x). Byuuad 7-Gobnaru 1- watinkara Kypa
F(x) =®d(x) +C (C=const)
TEHTHK KeTns HuKaju.

Mozomuky, (a,b) untepsasga Gepunrad f(x) QyHKUUAHHHC Gapyua
GolaurHy QyHKINAIap Gup-Gupupai YarapMac coHra gapig KHaap xaH,
Gy YHRUHAHUHD Iy HHTEpBajiAa Gupop Coumianeny  dyHwuusci £ (x)
€pHaMiia YHHHT HCTajradH OoumiavFdy (QYHKUUACH ywoy KVpUHHIITA
udonananaai.

Fx)+C (C = const).
l-scaaTya. OYHKINAHUHT AHHKTAHIE COXACH OPanHi GY iUl My-
xuM. Arap QYHKUHAHUHT AHHKAAHULL COXACH opajui Oysmaca, YHHHD

GoiliaiFnd QYHKUMANApH dapkit y3rapMac Gy.Macaan KOAULIK MYMKHH.
Macaqat, [(x) =x Qynkuusay E =(—oco, —1) U (1, + o) Tymramaa
Kapaiituk. By dyHkuna yuyu

F(x) =5 (s€E)

‘ YT, arap x€(1, 4+ o),
D=1 "

\ ié'—+ 1, arap x€(—oo, —1)

GYHKUHATADHUHT Xap Gupu Gouwtaurnd (yHKUMsA Gyaummne pasusat. ¥
6y P (x) — F(x) aitupma yuyH Kyfuparsira sraus:

B (x) — F(x)={0' arap X€(l, 4- o).
1, arap x€(—o0, — 1).
[ynzait xume, 6y aitupma E Tynaamma KowdcTaHTa 3Mac.

4-Tabpud. (g, b) uurepsan

- . (a, fa Gepiuiray f(v) (ydkiua Gownaneny
DYHKUMATADHHHET  yMymuit udogack F (v) 4 C, CP L const, wy [{v)
DYHKUNAHIHT QHURMAC uHmezparl [eG atanafgin Ba

jf (x) dx

xz?:: 6e.urfmana,r1u. ByHaa _[—xm'rerpan Gemrucy, f(x) uxTerpas OCTH-
I Gyuruus, fx)dx sca HHTErpan ocripary udopa meituagn. Jdemak,

[fyde=F() +C (C = consp). @.1)
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Myucon Yuwby
for ax
anuKMac wHTerpan (KMCKaua, uHTerpan) HH TOMMHT. Ta®pudra o
2% dx nnrerpan wyngai QYHKIMSKH, YHRHT XOCHAACH 2° (ipebeperr.
unann 2% dx) ra tenr. Kyitmnarn
F (x)=

g.f

In2
(GyHKIHA YUyR

6ynanu. [emak,

2-scnatMa. F(x) ¢pyHkuns f(x) HHRT GOULIAHFRY OYHKUMSCH 67-
NAAMray OpaNuMK KYpCaTdiMaraH Xxoaga OyHpai opajur chdaTiia F &)
(YHKUMTHUNT aHMKJAAHHII OpajiFH TYIYRHJARH. .

2. ABuKMac HETErpaJHHHT COANA X0CCAaTapH. Auyrmae
HAHTETPANHHAT TABPA(HAAH GeBOCHTAa YHMHT KYAMIATH CORZA Xoccajapw
KeqaHb 4nKaau.

1°. j(x) dynxups anuivac nnterpamu [ () dx suHr nuddepenumany
f(x)dx ra TeHr, SbHU

4l [[@ds]=f () dx. (8.9)

Xaxnkaran xam, F(x) dysxuus [f(x) nunr GOWAHFRY GYHKUHACH 6§
cuH: F'(x) = f(x). ¥ xosza

gf(x)dx=F(x)+c
6Vaazy. Kelinnrn TenrankiaaH Tonamia:
d| (7 ()dx]  dIFE) +Cl=dF@)=F (x)dv = () dx.
By Xocca aeBan midxpepenuyan Gearuckd, cyHrpa HHrerpai Gearmcn

[ ke, ynap énma-84 rTypranja yaapo Gup-6npuRM HYKOTHIIHHH Kypca-
Tafi.

2°. @ynxumst AuddepeHuEaTHHEAT dHHKMAC HHTETPAIH Wy (yHKILS
6iaaH yarapMac COM MUTHIJHCHTA TEHT, ShHH

{ dF(x) =F(x)+C (C= const). (8.3)

F(x) dynsuna f(x) muer Gnpop GouwnnanFnd GYHKUMACH 6%JcuR:
F'(x) =f(x). Y xonza

Sf(x) dx=F(x)+C
TeHTJHK Ypunan 6yuamn. MKkl TOMOHAAH,
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(fxyde = (F (0 dx = (dF .

OXHPril HKKH TEHRHK 2°- XOccaHH HCBOT 3Tafi.

Ilynmait xum6, (8.2) sa (8.3) dopmyaanap, JndxbepeniHaIall
aMaaH auHKMac MHTErpajHM TONHUI aMa/iira HMcGataH yarapMac K Y-
JYBUIt AHHKJIATHAA Y3apO TECKApH SKAaHJMCHHH KYpCaTajd.

3. MurerpaasameuurT cOnfa Koupanapu. 1% Arap %)
Ba g(x) dyHxuuanap GouasFny QyHKuUMALApra 3ra 6yuca, y Xouifa
f(x) -+ g (x) xam GouwtaHFny QyHKUMAra Sra Ba

() + g@Ndr = [fde+ [glydx - B

chopmysia YPUHIIH.
Hc6oT. f(x) byHsuussuur Gownaneny byHkuusacu F (x), g(x) QyHK-
LHAHKHT GOWTAHFMY pyHKuuack D (x) Oyucun. Y Xonpa Tabpudpra

Kypa
Fr(x)=[(x), ()= g(x)
616,

_\‘ f(x)dx =F (x) + C, (C, = const),

S g(x)dx =& (x) +C, (C, = const)
Gynagn Ba JeMax,

S F()de + f g(®) dx= F(x) + ® () + C,+ C,. (8.5)
Arap ¥(x) = F (x) +- P (x) 0e6 oncak, yuia
Y @=F@+P@)=[x+gk

6ynamu. By sca, W(x) dysxuma f(x) + g{x) PyHkuusHuur GormnaHFdy
(OYHKUMACH SKAHJMTHHE Oungupand. eMak,

S )+ g)dx =Y (x) +C = F (x) + @ (0)+C. (8.6)

Sumu (8.5) ra (8.6) MyHocaGataapaan S fx)dx + S g(x) dx  uarerpan
F(0) +d(x) +C, . C, xypunumpa, {[f(¥) + g(x)]dx wuurerpan 3a
F(x) 4+ D (x) + C kypunuiIza E3uAMIIM MyMKHH SKaHMRH Kypamus. By

mynocabataaprark C, € Ba C, yarapMac COHJIapPHUHT UXTHEPUHIMIHIAH

aca F(x) + P(x) +- C xampa F(x) + D(x) + C, + C, ubopanapuusr Gup-
Gupura Terr Oynuwy xemu6 unmkapu. Llyngai kuan6, (8.4) dopMyJsa

neGotnanmn. Opnatpa, nuterpanuuur Oy (8.4) dopMysia Gusian Hbonanias-
TaH XOCCacH YHWHT addumusiux xoccacu [e6 ataiajgd.

2°. Arap f(x) Qynxuma GornaHruy b ,
2 > VHKUusra 3ra 6yaca, y Xoinad
k- f(x) (k— yarapMac con) Xam GolaHFHY dyHkumsira arayBa ky=/= 0 na
jk.f(x) dy =k j f(x) dx (8.7)
dopMyaa YpuHaH 6Yams.

Hc6or. f(x) dyHkuuAnuur Gom v
xoma F'(x) = f(x) 7a [ 1(6)d¥ — F(xJ)Ia:ng g;_,ynl-;lél’mﬂcﬂ F (x) 6yncun. Y

260



k Sf(x) dx =k[F(X)--Cl=kF () + k-C

G6ynaau, Gynpa C — uxTuéphit yarapvac con. YOy
(k< F (x))" = kF' (x) = kf (x)

TeRTJMK YpunaH Gyauwnzan kf (x) GyHKUMAHHHE OOUMAHFMY dymknya-
cu kF (x) skamupu Tomamus. Jlemak,

Sk-f(x)dx=k~F(x)+C1» (8.9)

Gynna €, — wxtuépuit yarapmac con. dHan (8.8) Ba (8.9) mymoca6ar-
sapian C Ba C, yarapmMac COHMADHMHT MXTHEDHAIHTH XaMia k== 0 6y-
mummgan (8.7) GOpMyJIAHMHI YPUH/IM SKAHH KeJnG HHKaj.

3-scaaTma. MOxopuza kenmupuaran (8.4) Ba (8.7) Tenrsmkiapun
XaMjla KeArycuja yupaiuraH LIyHra yXwail TEHDJHKTApHH VHF Ba yam
TOMOHJIApUJATH ¥OAaap Opacujari aiupma YsrapMac coHra GapoGap-
JIUTH MabHocHfa (yarapMac COH AHHMKJIMTH]A) TEHTJHKJAp Jied Kapaaazi.

4. DneMeHTap QYHKUHANADHHHAT AHHKMAaC HHTerpaJ-
napu. Bownapeuy GyHKUNs TabpudHIAH XaMa 3JEMEHTAD (YHKUHA-
Jap Xocunanapi sxanBainiaH (6- GoGuunr 3- § wra XapaHr) ok jaann
3eMenTap (DYHKUMANAD AHHKMAC HHTErpajjapd KaiBRJMHH Ke/THpaMu3
(Xap Gup dopMysia HHTerpas ocTHiar# (YHKUMSHHHT 2HHK/JAHHII COXa-
CHja ‘Kapananm):

1e. S 0-dx = C, C = const;

(8.8)

2°.51-dx=fdx=x+(l‘;

Wt

pr !

4. 1‘):;1—dx=§i:"—=ln]x[+c (x == 0)
X X

I
3°. Jx“dx——- +C (w=—1)

5%, ‘ : dx=j—dL=arctgx+C;
14 x® 14 a3

T dx 2 ,
6°. j . dx = = arcsin x -+ C;
| =] YTi—x

. (-a‘:dx i, +G;
J Ina

8°. Ssin xdx = —cosx + C;

9°. j'cosxdx =sinx 4 C;

c 1 a4 dx bt s, ’
107 o= (S =—ctga+ G
11°.S ! dx=j' G gy +C

cos2x cos2x
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a

12°. {shydy=chx+ G

13°. Sch.vdx =shx+ C;

140‘3‘ Ef = —cthx +C;
sn~ X
15°. g_%—=thx+c.

ch~ X

By 1°— 15°-nuTerpannap Kuckaua owadear utmeepairapu  je6
Xam aifTiiann.

[OkopiAars 4°- QopMyJaHUHT TYFPUIMTHHH TeKIIMpHUIA x>0 Ba
x < 0 Gyaran X0/apiy aNOXHAA-ANOXHAL KYPHIL JIOHM. x>0 6yn-

rauga ln|x|=Inx 6ym6, (Inx) = —i 6yaam. x < 0 6yarauga lojx]=

g v 0 -
=In(—x) 6ym6, (In(—x)'= = (1) = — 6ysanu. 4°- popmy.a 3ca
6y HKKH XOMHH GUpIalITHPALH,

Kearupunran manpaj Ba (8.4), (8.7) dopmynanap 6Guaau upogaaan-
TaH Kouganap TYp/il QyHKUHAJIADHI HHTErpajJaul UMKOHEHK Gepaji.
Miucoa, Yy (! 4V k) dx uurerpanuu XucoGiaur.

By unrterpanuit NHcoGmam yuyH asBan (8.4), (8.7) dopmyaanapH,
cyHrpa AajBanHil Ky/aHaMus:
[ +vards= [+ 21y + 9dv= (1dx +
1

:a]u

,\2.- i 5 ) x3
-2 dx+ Vxdx=x—+— x L+ — 4C.
v 3 2
Hurterpannapun xucodmaw  yuyi (8.4) 'sa (8.7) dopMynanap Guaad
#ihofa/IaHraH KOWJAJIapHHHT Y3H eTapan 3Mac. Diiz wesryclga Ban3u
HHTerpa/ial YCyJnapi Gijiall TaHHmaMu3.

2- §. Murerpannamn ycyanaps

Ywdy naparpadia YsrapyBYuMApHH AaaMaiuTHpHO
6§'nam§r(’) HHTErpaJialll yCy/uIapH OiJlad TauniuamH3.
l. YarapysuunapHy ansMawtupud uHrerpaaaail ycy-

i, DYHKUMATADHAKT HHTErPA/VIAPHHIT  Xucofrauina  Yarapypuuaapui
anMALITHPHO HHTErpa/Jiali YCyJaH KeHr Kiaiauuaamd.

Yoy | f(¥)dy asigMac HHTErpaARH XucoGaalr Tamad svirai Gv.I-

cui. Bynma f(x) dyekuus Gupop X = (e, 0) nureppansa auuKJIaH-
rau sa

HHTerpaanall Ba

f() = @ (e(x)g'(v) (8.10)

KYPHHHIIZA E3UTIWH MyMKUH A@HIHK.

Arap o () dyaxuna T = (¢, £;) uurepsaija GOMAUEHY  (YNKUHA
D) ra sra 6ymb, g(v) dymxuua X =(z, b) nwtepsagga (GyHn®
&(x) =T) anddepenunarianysun Gyica, vy xomga
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(76 dx = {ole) g (dx=Plg() +C 8.11)

dopmysa ypunami.

By racauknn scGoraam yuyn (g (x) dyuxua ¢ (g(x) &' (x) bynx-
Wil yuyn GOWIAHFHY IKamini KYpeaTiil erapan Xakukatan, P(g(v)) =
=@ (g(x)g'(x) = @ (g () g (x). Tacauk ncbor 6yain. By rtacamkgay
kypunamikn, | f(x)dx un xucolaaim ¢ = g(x) aavawripnw Eplaviza
[ ()t 1m xncobaawra KenTHPIIaAH. :

Oparna nprerpaaun Gynpail ycys Gumaan XucoBJall V3rapyBumpm
aaMamTHpHI ycya GHaaH umTerpajnaur Je6 arasam.
Y3rapyBunsapHH anMallTHDHII YCYMIHHHT MYXUM TOMOHH V3rapyB-
UHJIADHI YA KYD YCyd GHNaH ANMAWTHPHUI IIMKOHHATH Gy.Jaran Xos-
Ja ynap Munjad HHTErpajnd COAJA Ba XucoGaul YUYH KyJail Xxoara
Kenrupaguransi Tauaab ommnuian HGopar.
" xdx
Miucoannap. 1. J—
lgt
Terpanpa yarapysun x mit X% -+ a? = 4 kabu anvawmipamns. bynaa 2vdx=
—= df 6ymm6, ((8.10) Ba (8.11 napra Kapanr)
j oy e e Line + @)~ C 6¥aamn.
X2 at 2 J ¢ 2 2
2. € " .sin xdx nxu Xnucobnanr. By nnTerpania cosx = I amati-

THpHW Gamapamn3. Hatwwama — sin xdx = df 636,

(a = const) nu xuco6aaur. Bepiaran nu-

5 ¥ sin xdx = — {.' eldt = —¢' +C=—€%+ C 6yaazn.

2. Byaaxaad nnprerpaasaw ycyan Hixu u———,u(x) Ba U=
= v(x) Qpymsuns (@, b) nuTeppanpa yanykens u'(x) Ba U'(x) Xocuna-
Japra sra Gyacii. Mawaymky, (6- 606sunr 4- § ra xapahr)

dlu(x) o) = u(x)do(x) -+ v(x)-du(x).
By tenrakaan
w(x) do(x) = du(x)-v(x)] —vx) du(x). (8.12)
Suan (8.12) TenraukHN UHTEIPaNIab TONMaMK3:

{ u(x) do (x)= ~( [d (12 (x)- 0 (x)) — 0 () du (D] = 1 (x) - v (x)—
— f v (x) du (x).

Wynaai Kpau6, xyviwgari
[u (x) do = ulx) t(x) —[v(x)du (8.13)

gopmysara xeaamus. by (8.13) dopumyna Oijaaxaa6 unmeepariau gop-
Mysacu peiinnami. Y u(x) dv ni unTerpaivalun v(x)du wE HHTErpai-
Jaira onub xenaiu.

bBjnaxnab nnrerpatiaml hopMyaacinad ¢oiinadani yu4yH UHTErpan
octiiarn npopann u(x) Xamua dv jap kynaiitMach KYpHHMINAA €3nG
omHamy, Gynpa anbarra dv Xamza v(x)du ndoja’apuiHr BHTErpa’ia-
pHHE 0cOn Xnco6Miana OJHEHINH NO3HMAHTHEM SBTHOOpAA TYTIHU JEpak.
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Mucoaaap. 1. Yxe"' dx uM XHCOG/aHT.
By uiterpanaa u = x, du=e"dx ne6 omamus. Y Xomga du= dx,
v= Sc" dx =e* 636, (8.13) dopmynara MyBodHi
S xe® dx = xe* — S ¢dx.
Hemak,
Sxe" dx=xe”—5'e"dx= x&—e" +C=e"(x—1)+C.
2. (Inxdx Hu XHCOGJIAHT. i
Hnterpan ocrunaru In xdx ndopand u = Inx, dv=dx jap Kynaur-
aace fe6 onamua. ¥ xXoajga du = L dx, v = x 6}aapu. Bynaxnad uH-
X
Terpasiall GopMyJacHaan (olifanaHu6 TOMamHa:
s' Inxdx=xInx— (:,\—I— de=xIlnx—x+C=xln %-{—C,.
v i X 1
3. Ywby
I= 5 "™ cos bx dx

HHTerpajHi Kapainuk, 6yuna a, b oap Y3rapmac comaap Ba a® + b*+0.
By unterpania u = e"*, dv = eos bxdx ne6 oscak, yHia

du =ae® dx, v= g cos by dx = __S“‘b"-’*'
6ynami Ba 6ynaxaa mHTerpamram qopMyaacHiad qoitianaticak,
1 A Sl ]
1= 5 sinbx— - & sinbrdr . (8.14)

3KaHH Keand umkagu. Dy TeHrMMKHMHT {HT TOMOMUJAry LinTerpajiHd
AHa 6Y1aknab weTerpannaiimus: u=e™, dv = sin bxdx’ 1é6 oncak, ¥

Xonga du=ae™ dx, v=— ;— cos bx Gynams. (8.13) hopmynanan ¢ofi-
Aananuy6G Tonamus:

e™sinbxdx= — bi e"*cos bx - ’i \|I e cosbrdy.  (8.15)
i »~
(8. 14) Ba (8.15) TEHJIHKJIapAaH

I ax . g " el ena
I=—e%sinbx+ = . — 2™ cosbx — 2§ 2% cosbxdx

b b b b2
OYuUIM Keaut uHKamy.

uanlllyﬂnaﬁ KMu6, Gepuran /= { ¢ cosbrdy un Tomum YUYH KyHH-
{

I oax . a 1
I=— e"sinbx+ L o™ cosbx— L [ L ¢
b b b3
TeHraaMara xenamus. By renraamamau sca
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i 2
e acosbx+ bsinbx o G C e b c
a4 b2 a--p2
6yaann. Jdemaxk,
acos bx - b sin bx
a8

{ e™cos bxdx = Gk @

o
4. I = jw (n=1,2, ..., a=const) HH XucoBiamr.

dv = dx 1eb oJcak, yHga

B HHTErpaiga Y = ——,
Y pan L
du = il U=X

T et eyt
Gysanu. (8.13) dopmynagan ¢oinanasus Tonamus:

x X2 .
"= v ar o | L)
x2

dx Hu
A ag)ll‘f‘l

b TEHTIHKHHHE YHT TOMOHHAATH
(x2
X

o

i X2 . 1 dx s \" dx

| ——————dx = — =/
i (x2 _:_az)n—rl ) .} (x2L a2)* ] +ag)rx+l

KypuHnuina éscax, yuna (8.16) myHocabar yuiby

x o
= a +2n-I, —2na*l, |
KYpuununy ogazu. Kefluprii TeHrJIMKAaH 3ca KyHAnpari

- R 8.17)

pexyppent Qopmyaa Keaud YHKani.
Pasuranxu, # = | Gyaranga

Gyaami.

n>2 6yaraipa Moc /, unterpannmap (8.17) pexyppent dopmyaa
éppamiia tonuaagu. Macanan:
e UL By

H (x3 + a2)? 202 x40t 20%

Ma,

! x
= —-— ar SR | }
20% xtig2 T 207 arctg a <
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3- §. PauHoHan QYHKUHAJADHH MHTErpanaii

VmGy naparpadaa paluonaa (QyHKIWANApmil JTerpaaiau  Gunan
. ViV aganaMis. Dynunr yuyH amBaa adarefpa KyYpeijian 6u3 yuyn 3apyp
2 6Varan MabAayYMOTJAAPHH KeTHPaMu3.

I, K{nxaj Ba yHHHI naiusaapn xagnaa. bupop

op? P(x) =@y - ¥+ QX2 . . .+ a,x" (8.18)
Kinxaz Gepuaran Oyuicud, Gynaa @, 4, as ., Gn— y3rapMac Xa-
Khh’_lfﬁ coHnap, a, =0, nEN sca KynXaiHHHT JapawsacH.
" MabayMeil, 6upop a€R con yuyn Pla) =0 6¥aca, o con P(x) kyn-
fop: Xagudur Haanan ae6 aramagu. ¥ xoaga Besy Teopemacura kypa Plx)
KYmXaj X — o Ta KOJAMKCH3 OYJHENG, Yy KyHuzaru

e P(x) = (x — o) Q(x)
e Kyprnnuaa ugogaiasany, Gynaa Q(x) — (1 — 1)- napakamn kinxan.
> Arap (8.18) kynxan (x—o)* (k€M) ra konumcna Gvamnca, oo COH

(8.18) xymxamuuur k kappann Haamusn Gygazn. By voaza P(x) kymn-
XaAHd ymoy
P(9) = (x—a)* R(x)
By N Kypunnzga ngofanam Mymiun, 6ynaa R(x) — (1 — k)- napamami xyn-
VUVE Naa. . LA ;
X Arap h=a -+ ip xoMnrexc con P(x) xynxaiumnr wagusu Gyaca,
y Xonga h=a— if xoMmieke cod Xam 6y KVnxammiur wagnusin Gy-

Gopa nami. Ulymmraak, be=a 4 f con P(x) nuur & xappaas uaamnan 6%.1-
epna ca, h=o—if con XaM 6y KynNXaAuHAr £ Kappamn wiausil GVaani.
Jemax, P(x) k{nxan i =« + i koMnnekc mapnsra sra Giaranga
J yHitHr uonacina (x — h) kynaityBui Giaan Gupra x—i  kinaiTye-
2 ull  XaM KaTHaWaH. DBynpmait Xonma P(x) x¥nxammmr npopackia
2 Kylipart
YHH = - y
(x—hx—h) =[x —(=+ f)x —(@—if)=
=x—2ax+tf +F=x4pr+qg (p=—2, g=c®--B)
KVpH KE4apaT yuXall kynaliTyBui 63su6 KonapH.
I Dapas KHJARMIK,
P(X)=ay+ax+ax®+ ... 4-a,x"
kinxan Gepuaran Gy, o, o, ., @, Jap YHHHF MOC paBHiuja 7\,’
Ay ..., A, Kappami XakHkHil wapusnapy, hy, hy, ..o b (= éJ + Ty,
=1, 2, '

- 8) Jap 3ca KYMNaZHUHT MoOC PaBHIBIA Vi, Voo - - - » Vs
KappaJjH KOMNJekC uiausnapu 6Vacnd. By kinxapun ymsnr naansia-
pilrd Kypa XynalTyBuiIapra ampartill NaKHAari Viuby rteopemani jc-
GOTCH3 KeaTpaMii3. e S

l-Teopema. Xap xandai n- Gaparcanu

PM)=a,+ax+an+ ... 4a x"
266
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Kynxad (a,, Gy, d, - - ., G, — fBeaphac YaxuKud conrap, a, #0), yusy
Plx)=(x —a)Mx—a)™ ... (x—=,) (@ pat
+ @)+ paxbq)” (P TP+ g,) "
Kfpunuwda ugodarasadu, 6yrda
Mt 2t )=

6gaub, x? p]x-{- q; = 0(= 1, 2, ..., ) meneramarap XaKurui
uadusea sea smac.

2. Coaaa xacpaap. TYFpH Kacp/napuhl COARa KacpJuap
opxanu Hpogaasau. Ywby

A7 B R S,
(x—a)™ (24 pxt- 9"

KYpHHHILAarH Kacpjap codda Kacpaap fe6 atanamy, GOyupa A, B, C
Xamaa a, p, g J1ap ysrapmac COHJap, X* 4 pX -+ g KBajpar yuxaz 3ca
XaKHKHH HIIH3rA 3ra 3Mac.

Mavaysmga, KyHuarn

(8.19)

P()=a,+ax+ax+ ... +ax"
Ba
3 v
Qx) =0y +bx+bx*+ ... +byx
KYNNanaapuuur (@, ay, ..., @, b by ..., b, — y3rapmac couaap,
nEN, vEN) nucBath

P (9 Gg--@x - G+ L. a3, X
Q(x) by by box?- L
Kacp paunonaa QyHkuua gefimnagH, << v Oyarasja sca y TYEpH Kacp
Aeb atagamt,
Xap xanpait TVps kacp (8.19) copaa kacprap opxadn HpogalaHa-
A, Byw ucéorsalupan asBan HKKATA JIeMMaHH KeaTHPaMH3.

[-a1emma. Arap % TYEpi Kacp Maxpawugarn Q (x) kynXag
X
Yy
Q) =(x—x)"Q,(x) (MEN)

KypuHiga 6yan6, Q, (x) kynxag 5ca ¥ —o ra OyauHMaca, y Xoaga
Sepuarail TYFpU Kacp KyHHAari

ﬂi - A L Am—l ol i Ay -t P (»)

T R S N
KypuAmga uhonananmum Mymgud, Oyuga A,, Ay ..., A, — yarap-
Mac Xaxuwpil comnmap, P (x) —xynxaz.

s Pix 2 A i ot
Fc GOT. ‘ﬁ TYFPH KacpliH KyHujaru KYPHHHUWAA €310 OJadH3.
e
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P PW Ay PM—4, Q)

QY =" E—a)™  —a)” . Q)

(8.20)

Papwanxi, (8.20) myuocabarzard R(x) — 4, - Q,(v) afimpma A, conra
porank. DBy comun myHpali TaHaal osaMuski, HaTIDKaza P(x)—
—A_ - Q,(x) xynxap x—a ra Gymincud. Bymnnr yuyn
@ s
P((Z) —Am'Ql (a) = 0
TEeHT/MIK YpPHHM Gy Kepax. JeMaxk,
_ Pl
)

ne6 omkca, y Xoapa P(Y)—A,-Q,(¥) xynxag x—o ra GyanHanu.

Mysaail Knmib,
Px)—A4,Qx=(x—a)-P, (x) (8.21)
6§aanu, Gynga P, (x) —kynxan.
Hamnxaza (8.20) myHocaat KyHupmary

P (x) Aﬂl [ Pm (.\7) 8 22\
= o
AW x—a)”  —a". g G
3 KypuHHra xemanu, 6ynza A, coH IOKOPHAATHAEK aHiKJaHTaH.
Y Duan
Pm (x) 'y | _Am—l i Pm () — "lm-—I'Ql(x)
n E—a™ Q) E—e w— Tl
1@
TEHIVIHKHHHT YHT TOMOHMAarH A, | COHHM lUyHAaii Tausal oaaMiISKH,
| P (x)—A,_-Q(x) xynxan x —o ra 6yauacns. Bynunr yuyn
: Po(@—A, -Qi(@=0
" TERITHIK YphHmI Gyauunt xepax. Jdemaxk,
_ Pn@
_ =T e
"!I;:"‘ 2e6 omiHca, y Xoaa P () — A, Q, (¥) kynxan x —a ra Gymimamm.
i Wyupait kunuo,
Po)—A, Q(x)=(t—a) P, () (8.23)

6Yymaan, 6yspa P, (x)— xynxan.
(8.22) Ba (8.23) MyHocabatniapiaH ToOMmaMil3:

Pl Ay ; 7 o 25 P 1)

(£ q}J'.w—l

- . P 'y
XYM WyHra §xwam Nap raJa —Q—((_\T KacpHH HPOIAJTOBUI TEHIJIKHHHT
X

Q(x) = (x— o)™ i o g'}”i——‘ Q: (%) . (82‘”
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- 5 i
YUT TOMOHHMAATH OXHPTH XNaiHAaH, IOKOPHIATHAEK )‘- KiteMIth
@

(x—
aXpaTHO TOMAMMU3:
Py (%) — An_s + P2 (x)
=2 "~ a0 (0 ©.29
Ba X. K.
= Pl TSRy BT (8.26)

F—aQE —o QK
(8.24), (8.25), (8.26) TeHrMKapAaH
PE - A Ant £ A . f‘(_x)
Qw (x—a)™ (x—ay™ R T N
GyviniH keau6 uHKagu. [- memma ucGor GYamd.
2-neM Ma. Arap i)

Q(: TyFpH Kacp Maxpaxupard Q(x) kjnxax
X,

Q) =(x*+px+ 9" Q)

KYpHHHLITa 3ra GYaub (¥ -- px |- ¢ KBagpaT yuXal NaKHKHH HJIH3ra
ara sMac), Q, () kynxan x%-+ px - ¢ ra 6ymiHvMaca, y xonga OGepi-
TaH TYFpM Kacp KYAMJArM KYPHHHLIAA HPOJAMAHHIIH MYMKHH:

P(x) L B, x4 C, e B,_x+ Cn—l__._ o

QW) (2fpxtgt (Bt prtgtT

G BrrC P
R2+petq (%)
Oyuna By, Ly, ..., 8B, C, C, ..., C,—ysrapvac cottaap, P, (x) —
Kynxan.
HcGor. % TYFPH Kacpuu Kylunarnga €3q6 ogamus:

P (x) P (x) Byx+C, | PW—(B,xtC )

Q(x) (-pr - " Q) (24 pxk )t (24 px -+ )" -Q; (¥)
By teurmuxgaru
P()—(Bx+C) QX (8.27)

kynxax B, Ba C, connapra Gormug. Supu B, Ba C, connapun uryHaait
Taua0 O/ MYMKHHIHFHHH KYpcaTaMusky, HamiKafa (8.27) wymxax
x*+4 px -~ g ra GYHHCHH.

AsBaio P(x) Ba Q,(x) KYynxainapHeHr Xap OHpHHH X2+ px + g
KBApaT yuxaiara GYanb osnaMus:

PU)  _ pey @b

X2 px-- g = R(") L X% =Einx g Y ‘ 8 "}S}
#=S(r}+‘,.ﬂm—' ’ o
x4 pxt g i
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BY N

yuyt

Gops
epaz

YHH

KV
g2tk

204

oviga R(x) pa S (x) — K¥nxaanap.
¥ xoana

P Bax GG PO gy QW
¥4 pit-q &2 py o *2+px+gq
. o mpx= by — (B x+ C) (aax "0
=R(x)—(Bx+ C)S (%) X+ pr+q =

=R —@Bx+C)S()+B, -a,+
{(ay+ B, paz+- C,ap— B, by x+ B, g-ap+-b; —Cp, b
+ 24 pr+q
6§aami. By TeNTMMKiaH kypunaguky, P(x) —(B x +C)-Q, (») xan
x -+ px -+ q ra OYIMENMN YUYH X HUHT Gapya KuiiMatiapiia
(@, + B,p-a,—Ca,—Bb)x~-B -g-a,+b —Cph,=0,

SBHII

(B, (@yp — b)) — 1y + a3, = 0
1= 2! = 1 ') 5
an.qa2 Sl Cnbg + bl =0 (8._9)
6y I Kepak.
B, ®a C, napra Hic6aTan (8.29) cHCTEMaHMHT neTepMHHAUTH

D= a.p—b, —a = ()

a.q —- b, *
6ynanu. Bynn ucbormaiimus. Tecxaphcnn capas Kuaalimis, sbhi
D= —by(ap—b)+a3-g=0 (8.30)

6yacun. Arap a,=0 Gyaca, yuga b, = 0 6y.mb, natikanga (8.28) nan
Q, (x) xynxag x* + px + ¢ ra GymMmmy xemib wnkanin. By sca Q (x)
kymxan x* + px -~ g ra 6ynunMailii ge6 ommmmmra suamip. demax,
a, 0. By xonpa (8.30) tenraama yuwoy

[ b\, o e [ 0
— Loy e B
t H:J I,\ as ) 4
; » ba 7 2
xypusimra sra 6§an6, —— xawuxuf con x® - px + g = 0 Tenrna-
a

2
MaHUHT HAAusn Gyaumunun xypamus. By sca x®-- px + ¢ wBajgpar yu-
Nam XakHKUi Waguara sra Gyuvacin gel odnHilunra sdauip.  deMax,
(8.29) cicTeMaHMHI JeTCPMHUAHTH HOJAAH (apKJlil,

Mogommuxit, (8.29) cHCTeMaHUHD JeTepMHHAHTH HoMAaH (DapkJaH 3KaH,
y xonpa Oy cucreMagan sirosa B, sa C, counap TonHaafi. By con-

napun  (8.27) ra xiyiicak, wampkaga P(x) —(Bx -+ C)Q (%) xyn-
XA x* -+ px -+ ¢ ra Gyaunuo, %ﬁ-x—; Kacp 3aca yumoy
X
P(x) &l P (%) an+cn

QW (2t prt o) Qu () (2 4 px+ o)
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" P, (%)

(e px- g (x)- ®.31)

Kypuniiura kemap, Gyuga P, (x) —kynxaa.

Xyamu wy iya Guaan
P, (x) B,_jx-- G

n “n=l
(24 pr+ g" =1 Qu) (62 + px- g
P,
St
Pn—l (x) - - B 2% - Cn—’.’

n—2

(8.32)

(=4

(2 + pr @) (2 prt )
Pr_o(v)
L, SN (8.33)
(2L px+ )"y ()
82 X. K.
" b P; (%) ) Bix 4Gy Py (%)
(x2 - px + ) (%) X2 pyq Q%)
GVIHWH TOMHJIATH.
(8.31), (8.32), (8.33), (8.34) TeHrmHkJapHaH 3ca

P(x) B, x+C, n B, 1x+Cp

n

(8.34)

vl n—1

Q) (2t prgqf* (x*+ px+- g)
o Bt G Py
¥ 2hprtg | QW
Oyanun weand wikan. 2- emva ucGor Gyniad. "
2-teopema. Xap Kandail myrpu kacp codda Kacpaap Gurunoucu
opKanu ugodaranadt.

HUcGor. % TYFpH Kacp Gyacue. Q(x) 3ca n- fapawamur Kynxax
X,

6Y.HG,
Q) = @—a)f"(r—a)™ ... (c—a)® (@ + et
+g)™ (¢ + px + q0)"
6¥ucuit, 6ynia
Nyt ng = .. T, T2 M+ .. i) =n
6Y.HG, x* +px+q (=12 ... 1) xkBagpar yuxapnap Xauwuit

HAAH3ra ara smac.

o P (x)
-gi—':; TYFPH KacpHH KyHHAari Q_(i)_ -

P(x)

- o) (xr—ag)™ . L (r— o R (2 prx b )™ L L (2 gk g ™

gt g)™

271



KYpuHHAa &3u0, Oy TEHTVNKHUHT YHT TOMOHNra l-neMMadn GHp Heua
mapra (1, ng4 .. =+ ny MapTa) KYJaannG Tonamus:

P(x) AD AL AP

e y th—I| + 'i— 1 |

QY o) (x—ay) T o

A8 o AR i
i (% —ca)™ 5t ('\'—ac)n’—l N 1 e o
Al AR
ny g
F ey om0
AP Py(y)
tv—a Tam’ (8208

oynna
Q. (%) = (¥ + p¥ + g)" (4 ppx )™ L (P pix =+ qi)mi
By myHocabatiari ysrapmac A(ll) op A —‘lﬁ: cousap 1- nemmaHn Hc-

GoTJall apaéHiIa YHIA KaTHalraH VY3rapMacapHu XHCOOJaraHiMH3-
Jex TOMHJai.

1 (x) -
Suan -Q—(—-)— Kacpra 2- jemMMaHd GMp Heya MapTa KYJJaaHHG TOIaMKa:
3 (X,

Py () Py (x)
Q@ R e+ g B Pt )™ . - L (- py v+ )
e gt IR Bt
@)™ | Pt ax ) T B ipmda

2) 2 AL \ 2
B‘;u:'\ A E"Er:’: \ BE”:_]I W C:n:—l
(% -+ pax —-g2)

=% b} IS dialeeTgT
o (%34 pax -+ '."‘.'Jm_r”’_l
)y ol (i) ()
b Bi'x+C) i L Brnr‘ -+ C.‘u[
X2 Pk - ga

(32 pp 2+ q; )1
BEL} —1F T CE::}; —i BIII].\' -+ C||'-J =
et (836)

X% P Xy

(- pp x - g5

By Tenramkmars yarapmac B‘,]}, Gl = B(n?, ) C_f,l,)‘. CoHJI1ap

2- nemMany HCOOTIALI XKapa@HKa YarapMaciaphH XycoOjaraRiMH3IeK TO-
nAajH.

(8.35) Ba (8.36) MyHocafatnapian TeopeMaHuHT HcGOTH Keand ynKa-
.

IOxopuga neGorsaHran TeopeMajiari YarapMac COHJapHH GOLIKAua —
HOMa®JYM Ko{ipuumeHtsap ycynan Ae6 artajran ycya OuimaH XaM TO-

X -
nuu Mymkud. Bynga aia) PO Kacp —HOMamIyM KO3hILIHEHTIaPH
X,
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Gyaran copna xacpaapra €AHaNG, CYHT TEHLMKHHHT VHF TOMONHArI
Coffila Kacp/iap HHFHHIHCH YMYMHH MaXpaKra KeatHpHJaH.
Hatixana

P _ RGx)
QW QM

TEHNIMK XOcHA 6y/ajl Ba yHAaH Oapua x Jiap yuyH ypHHau GyJarad
P(x) =R (x)

TEHIVIMK KeJMO YMKAfH. DBy TEHMVIMKHHHI Xap MKKM TOMOHHAArH X HHHT
Oip XHnn Japaka/aDd ONIMAA TyPraH KO(XDHIMeHT.apHH TEHIJaIlTH=

PHS, HOMabJIYM KOXpHUKEHT.IAPHA TOMHMII yuyH TeHrjaManap CHCTEMAcH
XOCH/ KHJIMHAIH.

Mucoua.

A TYFPH KACPHH COAA Kacpnapra a:KpaTHHT.
X3 —5x-

By xacpuunr maxpawu x*—5x - 6 = (x— 3) (x —— 2) 6y.iranH yuyi
Teopevara Kypa

2x—1 A B

x2—5x+6 ,\——_3 x—2

6ynann. Yuu
2x—1 A B A(x—2) L+ B(x—3)
x2—5x-+6 =x—3+,:_2=_(x———3ﬂx_—-r
KYpHHHIUZA &30, yuby
25— 1=A(x—2) +B(x—3) éru 2x—1=(A+Bx— (24 +3B)

TeHIVINKKA Kenamu3. MIKKM K§nXagHuur TeHraurajad doiinanannd, A Ba
B napra micbaran ymey

(A+B=2 (8.37)
124 +-3B=1
cicreMara xegamus. (8.37) gan A =5, B = — 3 6yaagu. Ulynaai xu-

a0, Gepuaran TYFPH Kacp copma Kacpsiap opxaJu KyHnparuya Hdoga-
DEGERH

2ix =10 A —3

2—5x+6 x—3 x—2

3. Conaa kacpnapHu unrerpanaam. Cogga KacplapHHHT
AHHKMAC HHTErpaapHHEH XucobaiMu3.

IR:

COla KacpHMHI aHHKMAac HHTErpaJH:

X =0

| L-ax=4 (He=9 —Ainp—al+c;
| x—a e
x (x . ) (m > 1) conna KacprMAT aHAKMAC MHTErpanM XaM Te3
—a,
XHcobmanauu:
b= ol a0 3 i ik it
jix—-a‘}"‘dx_’q_) = —-‘:lj‘{x a " d(x—a)

x—a)
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_’.‘_.__m_;_c

l—m (x—a)
d ‘' Byx4-C
3. _Be+C  omna kacpunr srerpann [ = | ———dx
X-prt-g . v*—*—p\-f-q
10 XICOGMAll YYYH aBBajl KacPHIMT MaXpamHia Typrau »pxtq
K3a1pat YYXajuu ywsy
2 g2 e
& 4 T L L R el S L
B patq |."' 2’, b —

KypHHUILTA €310 Omavus. ¥ Xoaaa
4 L Bx - C .
1= [ g \———dx
L% x=

\ \ JIE A e
+pr+q \' 2} {L5)
Synapu, Gysaa a* = q—-— By uuterpania x + —‘— £ anyatuTHPHLI
9axapaMis:
_p{_ta ".r(c__@w al't _Braeta
2 4 a? 2 /el a 2 ) £24a?
.
" dl—
J Bp™ 1 l a ) 8 = {2 '21
+LC-—_2_‘} » ..—{_::?lﬂ[t —ra]—{—
1+g—\
\a/

Jemak,
(" Bx+0C B
—— qx= ——-In[r—' xX--aq| -
j 2+ pxlq T i Ay
pe—8p . X x
HE e A =
V iq— 8 g e R

GyHaa C*;uxrgépui't yarapmac.
& m (m>1) comma xacpuuur mmrerpamt [, =

_ [ (Be+Cyde

L Nicobnaw yuys 3°- Xogarifek YarapysuHHil ag-

. P = “
MamTHpaMus: x-- S f. Hatkaga Kyiugarsra sra Gyaamus:
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' | 4 Bx+C ’
o= [ de= T my, PP
(x% = px - q) Ut +-5) —lq-TJ

Brr
=Sm+(c_ ) it == (PRI P f d
{2 a2y 2 e+ay” ) -+ ™
D= == A ] { Bp\ dt
2 1—m (['J_i,ﬂg)m—] ‘H\C— > / __—(/2 s

by MynocaGatparu J (t—ﬂ—,—dtj HHTErpan ywly 6o6HuHr 2-§ HAa Kearn-

paaran nnTerpan GyamG, y pexyppeHT dopMyJa opkaian XHcobiaHaaH.
4. Paunonan hpyuguusagapHy HuTerpanaau. f(x) pauwsc-
Hat GysKwis 6YHG, YHHHT MHTErpaiiH XHCOONAIl Tanab STHACHH.
Mabaymkn, paunonas ¢ynkuus ukkura P(x) Ba Q(x) —ByTyn pa-
 WioHan (yHKuMANAp HucGaTHAan 1HOOpaT, sbHH

P(x]
7o) = Q)
Arap %:L; HOTVFPII Kacp (CYpaTHRaTH KYMXalHHHT JapazkacH Max-
X,

Paxnarn KYNXajWHMBr [apaxacHian Karra) Gysca, yHHHr OyTyH Kuc-
MHHH awpaTn®, GyTYH palvionan (pYHKUHS XaMia TYFpH Kacp HHFHRAM-
Ol KypunMuiaa Kyfnnarnya ngonastat onmHHAH:

Px) - IP|E\J
Q (x) TR Q"
Y xoana
e R GBI RE Pylx) .
1| 7 (0)'dx .-.\ e I[R(A}m+ ( T (639
6§'.‘Ja,ml.

(8.38) myuocaGaraarn [ R(x)dx nnrerpan GyTyH pauuosan QyHk-
uis (kYIxaa) wuur uprerpamt 6§amu6, y ocon xucof:lanai.

,:Ie\!zm, HOTYFPIl KACPHI MHTETPaJNiaill TYFPH KacpHH MHTErpaiianl-
ra Kenaan. TYFPU KacpHM WHTerpafiaanl YUy aspaj Oy KacpHH IOKODH-
Ia HcGOT 3THJIral TeopeMazan qofifanan® Cojja Kacpiap opKamH Hho-

1a7a0 onmpazi, cyHrpa yJaaphu 3-6anija KypcaTHArasupex MHTerpas-
JaHafH.

dx
Mucoa. S—l—l Hii Xrcobjaur.
S —

Wuterpaa octigrarn KAacPHH COJZIa KacpJiapra ampaTamHs:
Joll i L MR RN 2 oD
M—1  —DE+Deet) k=1 (gD w2t
By rtenrmikun Kyfugardua Gsu6 osaMus:




1 A4 N+Br—h 2+ D+ (Cet-D)(x2—1)
o1 =+ e+

Y xoaia
=A@+ D24+ )+Ba—D 2+ 1)+ Cx+ D) —1),

SABHU

|l =(A+B+CO)P+A—B+D)x24-(A+B—C)x+

+(A—B—D)
6yaamn. Hatwwana A, B, C, D Japud TomHUI YUy
A+B+4C=0,
A—B+ D=0,
1A+B—C=0,
A—B—D=1
cicTeMara kenamus. By cuctemanu euut,
: A R TR Ak
A=—4 , B= 20 C=0,D 3
6ymuyey TonaMus. [emar,
e iy ol i T
Eae—n O o P RS ST o st
Dyno,
(* dx L {’ ____j‘ sl
.\-X‘—1_4J x4 1 Sx--——l
1 x—1 I ak
= Tln T ll—?arctgx 4 C.

4-§. Bab3n HppauHOHAN (YHKUHMAJIADHH HHTerpaJaaly

Ymby naparpadna 6aw3i Gup HppauHoHAl tbym(uuanapml yHTerpaj-
Jaul OHIaH 1UYFyJanaHavu3. ABBaZio MKKH 3rapyBulHMHC  pailHOHAN
OYHKUNACH TYLIYHYACH OMJIAH TaHHIHAMH3.

KKH 4 Ba U y3rapyBud Gepuaran 6ynnG, Oy yarapysusaap &paa-
MHIa

[ q
woh (i=0,1,2 ..., =012, ..)
KynaiT™anapun ty3amu3. By wynaiitManapnan tyaunras yméy
Pu, v) = agy + aypli + @y v+ Qpts® + a,,u0 + agr® -
L n n—l =l 3
- dpti g g uT L ey g v

YRKUMA 4 Pa U fj32apyeuuraprune Kjnxady 1e6 ataiaiH,
Qv Gy - - -y Qo

UHeHT.1ap).

OyHEA Qggy
-, @, — ysrapmac Xakukuii comnap (ko3dpdH-

P(u, v) xamaa Q(u, v) map u Ba v {3rapyBUMIapHHHT KynXaiJapH
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Gfacny. Yiby %:z—% (Q(u, v)5=0) nncbat u Ba v Y3rapyBulapHiur

paunoHas (pyHKUMACH neb aramain sa y R(u, v) opkami Gearuaanais:

Ru, v)
i O)I= ==} ) 0.
R (u, v) T Qlu, v)#*
M u Ba v Y3rapyBUMJADHMHT Xap GMpH V3 naBGatiia 6utTa X ya-
TaPYBYMBUHE
u= ),
v=1p()

dynkunsiiapn 6yucun. Y Xonma R(u, v) dynxuns ¢ (x) Ba Pp(x) dynk-
WNSapHUKT pauHoHan GyHKuusck 6Ynagu. Macanan, ym6y

) —2PaE—1+1
f\_‘-):_"___v"—'*'
Vx + 1}’.{3—1

ynxiust u =Y x, v=17/%—1 JapHUAF pAUHOHAN QYHKLIICHIND,
YYHKH,
2— 2o+ |
Rl ===l
u—-rv
Xycycan, @ (x) Ba 1 (x) JapHHHr Xap GWpH X Y3rapyBUMHUHT palHOHAJ
dysRMANapH Gyuaca, y Xoaja Yoy

R(u, 0)=R(® (), p() = R(x)

dyHKIMA Wy & V3rapyBYMRMHC pauMonal ¢yHKumuscH 6Yaain. Xaku-
KaTaH, X Y3rapyBYHHHHT palioHas (yHKuuAnapHian Hbopar @ (x) Ba
b(x) map yerwia KywHu, afiupull, KynadTapum Xamja Gyaumr aMan-
Japn Gaxapiuiica, HaTHKAZA X HUHT SHA palHoHan (QYHKUMSICH XOCHJ
Gyaami,

I. R(x, y{x)) xypusnmaary ysKuusINapER HHTErpAI-
Jau. Ywey

{R(x, y(x)dx (8.39)

KHTErpaiHi Kapailnnk, 6ynna R (X, y(x)) gyHkuus x ea y(r) JapHUHT
paulOHa bYNRIHACHINP.

Arap y(x) ysxuus ¥ HMET paumonan {yexusxscn Gjuca, y Xonia
R(x, y(x)) Xant x yarapyBuMHHHI pauyoHan GyHRuusich G6ysain Ba ymoy

JR(% y(x)dx

HHTErpasl pauHoHa] QyHKUHSHUHT HHTerpaax 6ynand. Bynna# nHrerpasn-
Jap 3-§ Aa GartadcHa YpraHuaH.

Arap y(x) QyHKuMs X Y3rapyBYMHHHT pauuoHan QyHKUuACH G-
Maca, y XoJjia paBmiask, R(x, y(x)) XaM X y3rapyBUHHHHT palMOHAT
(ynxkuuscH Gyamaiinn. By Xonpa x Y3rapyBunHH anMamiTHpHU épaaMi-
a8 R(x, y(x)) a1 pauvioHan $yHKUHATA KEJTHPHWI Macanach Keau6 ui-
Kagi. Arap 6u3 myHpait x = @(f) aJMAINTHDHIF TOMCAKKH, HATHKAaaa
=0 (), y(x)=y (@) nap ¢ nuHr pauuonan Gynxkuusiapd 6ynca,
(Gynna x’ = ¢’ () xam pausioHas (yHKUMS 6yany), y Xoaga
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[R@ yoyde= [RE®O, y@O) @ O
Gyaud, SR('\" ¥ (x)) dx nuterpanHd XucoGnaur ymby

S R@©), yl@®) e ¢)dt

pauioan GYHKUKSHHKT HHTETPAHINL XHCOO/ALIra KeJTUDILIALH.

AuaH y(x) PyHKuMAHHET Gabal Oup KOMKPET Kypuuuuira sra Oy
Fas: XOJIIApHHIF KapaiiMu3:

1°. (8.39) uuterpamza

VT
y (\‘,) =y ul.\.' 4 b
cx+4d

6yacuy, Gyuna a, b, ¢, d — yarapmac couaap, n€N. By xomma (8.39)
HHTerpaa Kyiliaaru

\ R(x, V _*g) dx , (8.40)

KYPHHHIUNI ofagy. duan g, b, ¢, d CoHApJaH TY3W/ITaK AETEPMHHAHT
HOJNJAH BapKal, SbHU

_labd
A—l dlqeO
neS Kapaiwmns. Arap
_|lab|_
A—-!HA 0

; ’ ax4-b
Gfaca, a Ba b counap, ¢, d conjapra mpofopionan Oyaung,

JBETD)
d|

cx -

= s

wictat x ra Gorauk Gysivaigu Ba R ( x, l Gyuuusa X ya-
TapyBYNHIHT pauuonan (ysKiscH 6yaud komazu. Dy xonza (8.40)

Hurerpan 3-§ na yprauarad IHTErpajara KeJaji. [yugait  KHans,
KEHITHIN MyJoXasaqapaa A == 0 gedvus.

(8.40) nurterpaana

e / ax-+-b
cx-d
aTMalTHpII Gaxapavus. Hatikaga
l" ax—- b - at® =4 =
= — s =plf),
cx4-d a—ptt
[ad — &) .-,"_l
de=q' () df = {ad = lepin 10 dt

(a—e e
Oyud, (8.40) uuterpan ywoy

.S' R (jx, ]’:/::_:1:5) dx = J‘R((p &, Ho (@ dt=
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ad — ooyt
{ L at

dt’' —
e \ R r) .
@ (a—oa’ 2
KEPHIMILLN ONaZH.
Jlenak, xapanaérran
(" n 3
R / lL\ Jd\i
1.\ ‘/ cx-=d
" —b ) (ad — by n™=!
o B pauHo-
(a—cp

BHTErpanBn XucoGaaw yby R(
a—c®

Haa [byH](].le]Hl'HH‘ HHTErpaanui .\'_HCOGV]aUJFa Reaaxnl
dx

Mucon. Viw6y
f VA
J ¥ 1l—x l—x
IgTerpasHl xXapaitink. By unTerpaany Nucobaalmn yyyH
e
|- %
=y
], f—x
16 odayu3. ¥ xoaxa
-1 e A1
JSE| T 12
60,
s VaES dx b
] I—x =g bjtﬁ-Ll
6faani. HaTn,Ka;m Gepu.aran mnerpan YUYH TONAMH3!
o dx
| -i——_-zf - dt =21 —2arclgl +C =
I—x =g
* _ 2arctg /" £

. A X
varapysqmap Gepnirag  GYJICHH

2 l—x
U

d-scaarmMa. uwy, Uy ..., =
I0kopitaarira $ximaw Gy §3rapyBukaapuiKr pawionan GyHxuuacH R (i,
) Tyiynuaci xknphthaamt. @apa3 Kuaa#mk,
e

/

(

I, 1,
fax-- byre [ ax-- b
Rx, (& (P e
ex--df Vevs-d cx-d
BYHKLHS
L ojax-=b\Tn [ax—- b s {ax-- b\n
x, s s oac g him=——1
Vevad Loy -y k‘(.\‘-f*d}
JAPHHRT pailiionan (Qynxunsch OV.ICHR, OyHia ry, rey ..., 7, PAWIO
a1 contap OyomG, a, b, ¢. d — {¥3rapMac conJap Ba ad—CbIO
Kyliaarn
ax--o\r ax -+ b \r ¢ - b\, 2
)‘ (_L’_b)’ M)”\.dx (8.41)
x--d ) ex+d! )
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unTerpaqun  wapaituik. Arap ry, fa, ..., 7, — DaldOHAJ COHJIAPHH
yMyMuil m MaXpawra gentuput, (8.41) unterpania

= "/"*’“’
1 cx+d
adMatuTupult Gaxapunca, Hatipkaja (8.41) umrerpanam Xpcobsaul pa-

LMOHAT YHKUHAHH WHTErpajfiallra KeJam.
Miucon. Ymby

(SR
Jveevr
unrerpaand Xucobaaur. By naTerpamna t=1x a/MalITHPHID GaKa-
pamu3. Harinkaga
x =15 dx=061%dt
GYnu6, Gepuaral MHTErpas y4yH TONAMHS:
da L e et Dt Sl -
Elf.\-‘— Vx _Gjr---l ’GHU b d) sz“
e e —6(Vxy ¥x
=6(5 —5 +! lnlt—rll)—l—C—G(_?)__ gy
+ 175 = 'x N+ C=2Vx —37x +67% —
—6ln|y % +1|+C.
2°. (8.39) umrerpanna y = y(x) = Vax® + bx +¢ Gyacud, OyHia

a, b, ¢ — ysrapmac consap 6ymu6, ax® -+ bx 4- ¢ KBagpat YuXai TeHr
nagnsnapra sra sMac. (8.39) muterpan Kyitugaru

S R(x, Vax®+bxtc) dx (a+0) (8.42)
KYPHIKIIHK OJIafH.

KyHiza kenTupuaagurad ydura ajMantHpuin épmamuga (8.42) wH-
Terpaj palHOHAJ (DYBKUMSI MHTErpasjura KenTHpHJAJH.
a) a> 0 Gyacud. By xonma (8.42) uHTerpanga

t =Vax+Vax®+bxtc (8.43)
G t=—1Vax+ Valtoxto
anMalTHpu Gaxapamus, (8.43) TeHr.aMKHM KBajpatra Kitapcak,
ax* +bx 4-c =1 —2Va xt -+ ax®
6yau6, yHaau

i R A R A
X 2Vaits' dx T D il
6Ynani. Arap

Vor e = ettt nclid
2Vat+b
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sKauiki 3bTHOOPra 0/1cak, Y Xonna (8.42) muterpan yuiGy
S R(x,Vax* 3 bxtc) dx =

25- ( r—c ]/?z_t2+b!+c]/3\2(l/a_t2+bt-{—c]f3)di,
2Vat+b 2V a t+b J @V at+be

KypHHHMIGHE oA1afM. Dy TeHMJIMKHUHT VHr TOMOHMZard WHTErpaJ OCTH-
1a TypraH GYHKUMA ¢ Y3rapyBUMHHHT paunonan dyHKUHACH SKaHH paB-
WAHAHP.

Wynpain kuaud, (8.42) wuurerpanun xucobnaw a >0 6yaradaa

(8.43) anMawITMpHW E€pAMHAA paUMOHAN (YHKUMAHY HHTerpatiallra
KeTUPHITAZIH.

6) c >0 6yacud. by Xonpa (8.42) uuterpanga

t = lx[l/axz—{-bx—i—c—lfc_"] (8.44)

- 1 _— -
(exu t=— [lfaxz—{—bx—?-c +Ve ])
e

amMawTHpHLL Gazkapamu3. (8.44) TEHTJIHKHH KBajpatra KyTapio,

ax® +bx+c=x4+%tVe +o,
YHIaH
2t~ o 2 cr—bt+Vca

a—t2 (a—12)?

HH TOMAMM3, IYHUHTAEK

]/-ax'-’-{-bx—{—(; = M
a—12

Harixana (8.42) unrerpan Kyiumaruya €sunaiu:

[ R Varsmrod= | R[ALEEx

cYer—bt+aye) 2(/crtor)ea 4
= a— 12 (a— 2

Pasluanxis,

R(2 Vetr—b }fc_tz—bt+a1fE‘\| AV T r— bt Vea)
\a—1re a—1t* / (a — 12
GYHKUHA ¢ Y3rapyBUMHNHT pauuoHan dyukuuAckmup. Hemak, Oy Xorna
XaM

S R(x, V axt+bxtc)dx

WUTerpanMK Xucofmam (8.44) aaMamTHpHLL HaTiKACHa patloHal yHK-
WHSIHE MHTErpasi/Iallra KeJNTHDHJIALH.
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N { = — aamall-
3-scaaTma. YOkopuza Kapairan a) sa 6) xoamap X : 40N
. g - S L'>O
Tuping Gl GHIPH UKKHHYICHTA KeJajl. Xawsigatan Xam, az>0,
et : maa
ovaranza (8.43) anvawTHpIL HOPMyJacHAa X = = ne6 oacak, YHA

Valopltce—r_ya -2
¥ = z z

63.m6, xelimrn TeRrankian (8.44) aavauwrrupui opmysaci
Ve +bzta=tz—Va
Keaub unKamy. ' . :
B) ax® -+ bx - ¢ KEagpaT YuXax Xap XUI X, Ba X, XaKuKuii Hg)m—is_
qapra sra GysciH. Mabaymgi, x; Ba X, HIAN3JAD OpKaJil ax® + bx
-- ¢ KBafipaT YHuXaIHi
ax* +— bx+c=a(x—x)(x —x,)

K§pHHILAQ 1pofana yymKiH. By xonpa (8.42) mmrerpanza ywoy
i

t= Vax* T bx+c (8.45)
X—x
anvawTnpum Gaxapamis. Hatwxana Va(x — x)(x —x,) =t (x—x,) Ba

YHIL KBajpatra ommphb, a(x—x,) (x — x,) = £ (x — x,)° 6y.anunHy 10~
namus. Hdewmai,

= aXa X2

e . Var o= Sa=x
1*—a
e 2a (xy —xi)t
(12— a)2
6yaamn. ¥V Xonpa (8.42) unrerpas yudy
gR(.\', V ax*<bx+¢) dx=
i .S.Rf_ e =3l a(x; — i) ¢ . [ 2a (xy — xo) ¢ dt
VI g g )

(R—a)p2
KypuHnwra xesagn. By rtenrmikumnr VHD ToMOHuparit umTerpan CCTH—
Jari (bym(gnn ! §3rapyBuLiMHT paunonas (hyHRImsCHINP.
Wysgatt e, Oy Noapa (8.45) amMallTHpILY  NaTiacnza
R(x, V ax* bx+c) dx NHTEFpani

XHecEaam panyona.t (i.\yll](llliﬂ’
HHHT HHTErpasini XHCOGqalIra Ke

Aam.
Onatna (8 43), (8.44) pa (8.45 y]
-43), (8. A45) anvamTiphmy ep Q.IHQUIMIL:
putiaapr ne6 aranazn. : ’ e
Muco [ dv
1. Ve ‘WiTerpanmi XncoGaanr.

By HHTErpaa yuyyy
((8.43) ra l(lapad )

Shaepuunr CupuIyn  aaMalmTHEpHILEHE.
Hr) Gaxapamus: -

I=x+1Vx¥Lx 1]
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Y xonga

0N it R P g | iy s o Pl
=i V@5l 142 'dxhzm‘ﬂ
6Yau6, GepiiraH MHTErpan yuyH
dx _ p ALl d
jx-{-l-:’—l—x-{—l— Jt(u,zm t
6ynage. Duad
B4l 2 3 3
s(U2mr 12 (142
Sy 3bTUGOPra 0/1HG, TOMaMu3:

dx | " I_.:l .3 _|_ 1L
§x+}3c'~"—_—+x+l 2in [t — o[ +2¢]+ - 1+2,+C
=2!r1[x—]—]/x2+x+1[——%1n]1+2x+2]/x!+x+1]—‘,-

AP S S e
% 1+2x+2]/x3+x+l+c

2. Bunovuan pguddepeHUHANTAPHH HHTerpaaaall
YuGy

AM(a+ b )P dx
Jupdepenuuan udona Gunosmuan OJupeperyuar ped aranagu, OyHAA

4, b —3rapmac cousap, m, n, p— pauHOHa. COH.ap.
Bunoaan auddepeduraniapHrir

5 x™(a+bxr ¥ dx] (8.46)
HHTerpatHi KapaiMus.

Paswanii, Gy uuterpaisu xXucofiaut m, i, p— payuonan COHJIAP-
ra Soeaux. Mawxyp pyc maremarurnt [ JI. YeGuues gjpcatranki,
(8.46) uHTerpan KyHumars yura

I} o —0yryH cos,

9 == | -

2) —— — ByTYH COH,

n
-1
3) —— —+ p—O6yTyH coH
"

XOJEACHIA PALMOHAT GYHKUNAJAPHUHT HHTErpaiH opkanu woganana-
pil18

) p —6ymyn con 6Gjacun. By Xonga m Ba n pauMoHan COHIAP
(ABHIH Kacp/ap) MaXpa)KHHHHC SHT KHUHK YMyMudt 6yNyBUUCHHU G OpKa-
M Genruaab, (8.46) udrerpaama x = {7 anMawTHpHil GacapHica, HH-
Terpan OCTHAArH YHKUHA paumosan (yHKuwAra aitnanud, (8.46) mH-
Terpa PalioHad (QYyHKUHAHHHD HHTErPajHra KeJTHPUAami.

9) 2= 6ymyn con Giacun. Assan (8.46) mmrerpanga
i

x=1"
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amvauiTHpiin Gamapamna. Haminkaga (8.46) unrterpan xyhuaard

fadl )
(wn@tbmpdi==(@topt™  dt (8.47)
. nw
K§puriumn onagy. Kickamik yuyH

m--1

qg= —1

; n
1e6 Gearunaiivua. By Xosza p—Kacp COHHHHI MaXpaXKHMHH S GHJaH
Gearunab, (8.47) naTerpanna

1 1

2= (o L PR TRAE

anMaluTHPHIL GaxcapHnca, HAaTWXKaja HHTErpaj’ oCTHZard Hpopa pauwo-
Hal ¢yHkumira ainanub, sHa (8.46) mnHTerpan paumoHas (YBKLHST
HHTETPATHHM XHcoOJalira KeJaTHpHianH.

3) p-+q —6ymyn con Oyacur. YOkopumaru (8.47) nHTErpasnd
Kylingarnya €3u6 ogamus:

S(a - Bl 7 df = 5 {-(._T_E Jn Py

Arap KeHNHrH HHTErpasjia
1

a-+- bt *
Z=— T
—
anvamwTupuiy  Gaxcapunca, (8.46) uHTerpaa paumonan (yHKUISHIHD
MHTErpainra Keiam.
Miucoaaap. 1. Y6y

% dx

J‘H + VxR

HHTerpaiHn Kapaiank. By nurterpannn (8.46) unterpan 6itaan Taxkkoc-

136, p=—2 (6yTyH con) SKaHJAHTHIH aniKJaiimu3. FOKopuia Kapan-
= y 6l

rai 1) xoara xi{pa x = i° (! =V x) anMawmupnm Gaxkapud TOTAMIZ:

5 1
X 8
j*_—;._ dx=6g‘—n dt
(I-+v x)2 o W=
By TEHTIHKHHHT S’HI‘ TOMOHNJArH HHTErpas OcTHAArn (j)ylll\'ullmlll

S A T A
(1tg2)2 = idi 1241 i (13-+1)2

KYPHHHIIA €3I MYMKIH 3KaHHHN 2BTHOOPra oacak, y NOJAa

T 15 I LY
——dt="__ ol g -
j Fee =— 25 +3—4darcig £ + j T
63aazu. Oxupri HHTerpas wy GobnuHr 2- §nga xearnpiaran (8.17)
PERYPPeHT MyHocafat EpgaMiia OCOMIIHA XHCOBMAHAM:
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(" ar

=1
J@wtye T ag T

1
—arctg t - C.
5 arctg
Hamwkana Kyfumarura ara Gyaamus:

e te 2pgg 1 ey
(1222 s g - B ™
fevak, ¢ =% skamyun SBTHGOPra oMb, Y3ua-Keca S3amia:

(ﬁ};? dx = %?/}th Vit 18V 5—21 arctg V7 4-

xdx

2, VoS Marerpahu xucofnanr.
o
1

.-rl_
2 1
xdx Y " a
By uurerpannu Ll e g‘ x(l + %®) % dx xypusniga 8au6,
T j Vieya ) %

m=[,n=2, p=—

3
TG,

iy P
5 OYmuummen Tomamms. By xoma mT =3 6y-

2 |
E= (1 +x3)2
AIMATHPHIL Gazkapamu3. Yiga

2 o r
[+ 2" =p, Xx=("—1) ga dx='2—(t2—l)' 2 dt

6fm6, Gepunran HHTErDai yuyH ymby

3

p 1
=i I~ F
fea+ 5y de=3{ (@ —1pe dt=3=—6=+

+t“+C,t=-‘/l+x§

lihoxa romunanu.

5-§8. TpuroHomerpuk yHKuMANapHH HHTErpaIam

Oit-
Ywéy naparpagna TPHIOHOMETPHK (pYHKUMAIAPHH HHTErpaiaut Gy
MaH IMYFy/iaHamus,
i : HHT
Oxopunarunex, R (sinx, cosx) opKami sinX Ba cosX JapH
PRUHOHAN YHKUMACHHM Gestrimaiiug. Byunafl upogaHHur

SR(Smx' R (8.48)
HHTErPaJIHHH Kapaiiauk.
Arap (8.48) HHTErpasia
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t=1g=(—a<x<n) (8.49)

aaMarmpimi Gaxapuaca, v Xoaza (8.48) uuterpan octumarn R (sin X,
cos x) dx udopa ! Y3rapyBUHHHHT DalHOHAn GVHKUMsICHra aiinaunb,

(8.48) unTerpannil XucoGjall paltHoHas (YHKUHSA HHTETPANHHH Xyco0-
Jamra KeJaamH.

JlapxaKuKar, KyHHaari

X
2 {g—
1 €% 2
sinx = B
X
2 —
g 5
1—fp2— s
cosx = = ;=
X
Itge — +

2dt
x=2arctg 1, dx = 2ab,

142
MyHocaGaTJapHH 3BTHOOPra oacak, y Xonza (8.48) uurerpan xyhHmnmarn

: . o —p\ i
SR{smx. cosx}ax=jR( : e —
I+ 14p) 1412
k{puninuraikenagy. Pabwmanku,

2
R(—, L
1+r' 14p (EEE
(VHKUMS { YarapyBUMHHHT panuonat ¢dyukimscH. Iemax, (8.48) unte-

TPajsHi XiucoOnall pauuoHan (GyHKLUS HHTErpaJHHH XucoGjalura KeJsa-
T

dx
Mucoua. 5 ———— IHHTerpasHi X\Hco6aaHT.
3+ sinx ;

x
By nnrerpanga ¢ = tg 5 A/MATHpHL Gaxapamu3. Hartzkana 1o-
Namus:

dx o 1 2dt

[ S IR :wl‘__f”__
34 sin x gs DT T ET LV  TIE

‘?I dt
3240204 |
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eMaK,

g4

(" dx &1
\ T arelg 4@,

3+~ 5in x 21T

[lysi TabKRHANALD mammu,SR(cos X, sin x) dx mirerpanga £ = tg =
9

AIMALITUDIIL YHUBEpCAl anMatrupawl 6§46, y (8.48) muterpannu xaf)
oMM palMOHAN  YHKUWST MBTErPaMra Keatdpea- ja, Kymsmuda iSy
AMMALITHPHUIL Mypakka® XHcob/auinapra onub Kesamu.

AfipuM  XON/ADAA  TPHTOHOMETPHK GYHKUWATADHM HETErpaiallia
t=tg x, {=sin x, { =C0S x aIMAWTHPAULIAD Kyqail GV.ialH.

o
Muconnap. 1. | HHTEerpanii Kapa#auxk. Arap Gy uHte-

J cost

Tpanma £ = tg% YHHBepcaad aaMamTHpuw Gaxapuica, y Xonsa
\ v _q (‘{H—::}u dt
J cost x J (=t

6ynams. Dupox Kapanmaérrai WHrerpamia f=tg x aavaurrupaur Gama-
puAca, Yy Xomjaa

' odx
S ={+ten-dign=fa+ma

cos* x

6yaub, vHaau
e o, fg? x
={+—+C=lgx+
S cost x Bl AE#

&

—[_

Gy MIIIIHI TOMAMHS.

(" cos? x dx 4 »
— — " pudArterpajija ¢=sin ¥ aavawrTHpum Gaxapud Tona-
sin® x
MH3:
\' cos? xdx [ (L—sin®x)d sin x _ ("(I= dt =
sinf x sin® x it
4=t —2 x
B O T 25 e e Wl O IOR B
) P ¥ .
—4 —9 4 sindx 2 sint x
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9-505
AHUK UWHTETPAN

1-§. Macananap

Vmgy naparpadfa amik lHTerpaj Tylysuacura oanG Keaaguran
Macaganapiad Gabsit 6HPApHHI KeNTHPaMH3.
|. Yruaran #yn xaguparu Macana. Bupop momauit HYKTa
Tyrpu unaug Oyinua {4, T] Bakr opanurnia v=u(f) Teanmk OIJAH
(f € [{,, T1) xapaxar KuJaérran 6ysca, ynuur GocuG yrrad HyJH S ni
TOTNI Taja6 sTncHy. Papumanky, arap HyKTa Te3iur yarapmac (Te-
Kuc Xapakar) Gyaca, sibHH v (f) = v, = const, ¥ Xonga s=1, (T —1ty
oymani. Sum v (f) — uxTuépnil ynkuua 6yacud. By xonma vacanani
xaJa sTHil YuyH [fy, T] BakT opasHFHHH
TNt v e P £ <V, R

n—1 < tn)
HYKTanap éppaMuia n Ta Gynakka Gyaavis Ba Xap 6up [f,, #.] 6y-
nakna (cersentaa) mxmiepuit &, (§, € lfy, fuy), k=01, ..., n—1)
HyKTa osamu3 (5l- yusma).

I L LT
51- unama,

Arap xap Gup [¢,, byl B=0, 1, ..., n—1) cerventia HyKTa-
HHHT Te3JMrd v = v (f) y3rapmac Ba v(g,) ra Teur e6 omiHca, y Xod-
Aa HYKTaHUHE [, ¢, ] BaKT opamwmza SocuG yrram fiyan ywby

o(E) (b —1)

MHKI0p GHAdH, VHHHT [f, T] BagT opanuruma Gocud yrram iiyan s aca

smUE) (G —t)+ 0E) G—t) + ... +VE) ey — 1) T

T ol N —2 ) (9.1)
MHKIOp Guat aunknanamu. Bynpa f,,,—1, = Af, (k=0,1, ..., n—
6— b ,zle62 Genrlmach, togopuaarn  (9.1) udonasx xuckaua, imrnHan
enruelt 2 (curma) EpraMnfa KyANZarHua E3ui MYMKHH:
n—I
s ; v (&) AL, ©.1
=0
Hykrauuur ¢, T] na Gocug ¢ 13 i
UL yrran {iymen npogaaosun (9.17) dop-
:3;1;1 TalgpnGunzmp.u XakukaTaH, 6u3 HyKTAHHHT Teaqurn v = o (f) BaKT-
IHAT QYRKUMSICH 6Yaica XaM, YHU Xap GHp [f,, t,.;] BaKT opamiFiua
yarapvac v (E,) ne6 Xucobmamux. -

Supu [t,, T] OPaHKHUHT 6yJiak/iapH COHMHM IUyHAaH oprTHpa 60-
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paitimkkn, Gynpa Xap Gup OPaJHK  yayHuur
J 1 At, 1o ! 5
am. Y xonna % Yioara mithaa Gop

n—1
o). AL
k=0

MUKROp OM3 u3na€rran Mya wmpg-
JopuHH TOOOPA aHMKDOK npomajay
Gopamm, pe6 xncobaar TaGuuiigup.

2.9Tpu yu3NKY TPpane-
UNAHHHET 1034 f(X) dyHxumg
la, b] cermentaa anugnanran, ya-
JYKCH3  XaMaa V' xXE€[a, b] na
fx)> 0 6Yacnn.

YOxopunan f(x) dynxuus rpa-
Quri, €n  TOMOHJapiaH x = g,
¥=0 BepTHKAN uUM3NKIAD Xampa
nactpan Ox — abeumeca YK Gu-
W3l uerapananran WakJHN Kapaiank (52- yuama).

Onaria, Gynnail WaK srpu unaukam Tpaneusst 1e6 aranazi. aABb—
STPY HM3WK N TPANEUHSHHHT 103KMHH TOMHILI Tanab STHJCHH.

Arap f(x) dynkunn [a, b) CerMeHTAa yarapmac, SIbHH

[(x) = C = const
Oyaca, y xonna aABb waka TYrpi TYprOypuak 6Y.InG, YHMHE 03H
S=C.(b—a
dopmyJia Giinan aHMKMAHALH. i
Arap [(x) pynxuus yuyn [q, b} cermentza f(x) # C = const 63-

AHO, Y X INIHT NXTHEDHE yanyrcws Qynkuwsica Gyaca, y Xoana aABb
WaKAHUHT 103MHI TONIW Y4yH [@, b] cerMeHTHH

52- un3wma,

=X Xy Xy, ooy X, X, =b (< <. .. < XY)
HykTanap Ouiian 7 Ta 6Ynakka GYJuamua Ba Xap 6Mp [%, %] B = 0,
I, ..., n—1) cermentaa uxuépuit &, (€,€lx,, X, _H]) HyKTa OJlaMu3.

Xap 6up [, %) (=0, 1,2,..., n—1) cermenrfa [ (x) QymKuus-
i yarapmac Ba yuu f (E)rta Teur xum6 oncax, y Xonza X, Ay B, %4
3TPH UMUK/ TPaMelusiHULr 103K
&) (-\'H.] — %)
Ta TeHr 6yan6, aABb lakaHuHr 1038 3ca
S mf (En} ().'l _-\'u) _}'f (E]) (.![2—.!:1) T
) G —x) + o T ) %)
MHKAOp OHnan anukyauapyn. Hemax,
n—|
: 9.2)
S~ &) A%, (
=0
19—2651 28




Gvima A, =X, — X, KypiuuG Typibausi, aABb srpi uiBHKIL TPa-
AR A Sk ¢ c o
putuit - dopmytaiip .

SLLSTHIT 1031 H)oAaNoBYH (9.2) ¢opmysaa Tﬂl\])l[(l it hopmy i
new » wmHy mylgait oprrupa Gopakt
Suau fa, b] cerMeuTnuir OyJaKJaph coun 3 e sopull
JUKKH, Oviaa NXap 6[[1) CEerMenT Y3YHJHIrH A,\,_. lnoara HHITHAR

n—1 i M
¥ xoaxa N f (E,) Axy HUFMIARUMAT MuKgopi XaMm  ygrapa Gopaai.
S0 AC =k g
» F=
fe=l) -
Pabwauky, Gy Migopaap Goprak capi aABb arps yH3MKAH TpamelHsT
< $] v -
pox 1donanait ;Gopast. -
BIIT 03MHI aHIKPOK 1 ! | '
JOkopiaa KeATHPIATAN IKKI Macajani Xaq KHLLAA YHaard @ (i)
xaMaa [ () Qynxumusaap yetuia Gup Xii taabupaap amanra oLutpHAM,
SIBHI . J s
a) QVHKWIS ATl COXACHHI (Tynaamunn) Gysaaxmaapra Oy.auih
6) xap oup 6yaaxpa mxtrEpuit &, wykrami oaub, Gy uyxraza QyHK
LUAHHET KuiiMaTiun Xicobaar, . A
B) GyHKUISHURE &, NYKTagard KHiMATHHI, MOC ODAIHKHEHL Y3V
JHTHTA KYTAfTHPHO, Y/iapaau HUFHHAN TYSHII HULIADH Gay<apiuiiH.
CyHr opa/HKHHHT OYJakjJapH COHM WyHAa# oprripa OOpi/IAHKH,
Svuia NXap Gup opasiHKya Y3YHJUTH Hosira MHTHAA GOpAIL.

" Hamwkaga Tyswirail HHPMHAMJADHIHC MUKAODP/IAPH  MOC  paBHllid
Vriaaran iy €Kd 3rpil UMSHKAK Tpaneust 1030 TO60pa AHHKPOK Hago-
Janail GOpHIUMHM malKanls. YMywman, dyga KYn MacafafapHiur eunvu
IoKopiIarura yXmaut HHFUHAHNAPHHHE AUMUTHHN (TUFHHAMHHAD JHMHTH
KeliuHrl naparpadna auug tabpudutanajgy) Tonuwi Genap Xaa KuiHHaad.
Bynnalt [MiFHHAMNAPHHAT JUMHTH MaTEeMATHK aHa/u3MIHT ACOCHIT TYLIYH-
yajapuiaid OHPH — auHK IiTerpaj TYLIYHYACHTA Ol Keiamil.

2-§. AuuK uHTerpan TabpHdpu |

DVHRUMAHELT AHUK MHTETPANHHI TABPHIALIAN aBpad Oab3i GHP
TYIIYHYaIap, JKymJyajad [a, O] cermenthn Gysaxsaw, y R LISTHHHT
HHTErpa; HUFHHMICH TYLIYHYANAPM OHAAN TAHHILAMIMI.

Mxtu€puit TmaaMnn 6ynaknam Tymynyac Maskyp kypennur |-GoB-
Aa KeJTnpuarau sau. By tymysuamsmir xapasaérrau MaB3vMi3 y4yH
MYXHMITHEN SBTHOOPra 0au6 6u3 Kyiufa yeir cermenT yuyil siia OHP
Gop GaéH 3STaMii3. =

I. [a, b] uu 6y aaxaam, Brupop [a, 6] = R cermeut Gepuiaral
Oyacnu. YHuHr ymoy

Q=N < ¥ < x, < .. ST, <X, =0
MyHocaGaTaa GV.iranm ueksau coigaru HXTUEPHIT vy, X, Xy, . . ., Xp_1e
¥, HYKTAJaDH CHCTeMACHHH onaflauk. Arap A, = lxeo %0, A; = [¥;_1»

X] i=2,3, ..., n 1e6 Genrunacak, y Xonza paBILAHKII,
1°. A,UA4,U.. -UA,=1a, b];

2, ANA =@, (k=j, &, I=12 ..., n

Maskyp xypenusr 1- GoGuaarn TymmaMun Gy maksiaut Tymyirgacy Tab-

pudura ounoan {4,, 4, ..., A} cucrema [a, 0] Ia Gynaksai Gaxcap-
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}‘in Gynami. Ba akcunua, arap 6usra {a, b} cermenTmnr Gipop Yer
Wy, By, ..., B} Gysaxsiaun Gepuaran Gyaca, y ymGy

A=Y <Y <Uh<...<Yp_ 1 <Yn=0
MYyHOcabaTAa OGyaran HCKJH COHEATH Yo, Y5, Yoy + - o1 Ym—1r Ym HyK-
Tajap cHcTeMacHuM aunkjaainn. BunoGapun, 6u3 TYnaaMud 6ynak sy,

TabPHpUra SKBHBANEHT Gyaran KyHujary TabpHpIHI KHPITA Ofads,
l-taspud. [a, b] cermentunnr yumoy

A=X <X <<, .<x_,<x =b

MyHocabatAa 6yJran HXTHEPHH YEKJH CONAATH Xg, Xj, Xay « - o X

' X
HyKTanapl. cuicreMacH [a, b} cermentia 6yJjakaaln Gazkapaail Aekny
5/

! n
any,
P={xp, %, . .0y X}

Kabu Gearnsanani. :

Xap 6up x, (=0, 1, .. ., 1) nykra Of.aK7aluHBHT 651yBuy 5 "
Tac, [x, x, 1 (£=0,1,..., n— 1) cermenr aca P 657.'1%-‘13111}*““‘\
opasuri mednnami. _ :

P 6ynaknaw opaukJapd Y3yHmIrH Ax, =X, —X, (k=0
SHI KaTTacH, S'BHH VIIBY

hp=max {Ax)}=max {Ax, Axy, ..o, ANy oo Ax,_ 4}
MuKAop P GYAakJAHNET Ouasempu Aed atanami.
Miucoua. [a, b]=1[0,1] 6¥acun. Hyxranapunar Kyhiaari

] nﬂ._hl)

iy 2 2B _
Y100 10" "7 10 10 T
2 4 6 8§ 10
0 — — — —, —=1
10° 10" 10° 10 10
1 9 1 -
by e s
10" 107 10
12 19 20
¥ e I s [ e i) H\_) -_=l
20" 20 207 20

cicreManapn [0, 1] ceraentnunr

P (i )
Pi={0 5 55 T 00
Py = {.0, llo’ -1'10. l]l-:
P4={0, —2‘—0 220 o % 1}

6ynaxsianiapd Gy iH6, yJapHHHP AHAMETPJApH MOC paBHIIAZ



Ny, ot
LT

1

OVvaand.

[Oxopiia Keatupuaran Tabpud) Ba mucosaapian Kypuuamigs, [a, O]
cerMenT GepuaraH XoJjga Typau ycyqsap Gujai Oy CermetiTifi HCTanraH
conzarit GyJaKkmauiapHi TY3uUI MyMKui skau. By Oynaknauwiapaan
udopar THIAAMEH & Ounan Gearusaitvus: & = {P}.

2. Uuterpaa urunpu. {a, ] cermentna f (x) dyukuns annx-
Jauran Oy.jcid, [a, 0] cermentus

P={x, X, Xay -« s Xppo - . o X JEP

GinakaaunH Ba 6y OyaaknawHdur Xap 6up v, x, . 1(k=0,1.2, ...,
n— 1) opamikaa uxruépuit & (E,€ [x,, ¥, +l]) HykTa oJamu3. Bepuiran
dyusunaunar €, nykragarn Kuivati f(§) un Ax, =%, — X, ra ky-
naittupid, KyAHIAri HMFMHAMHH Ty3aMu3:
o=[E) Axp+FE) A+ ... HFE)Ax, +. ..+
=l
i E ) A=Y

k=:0

F(E) Ax.

2-tabpud. Ywoy
n—l
Y.
o= 37 (&) Ax, ©3)
k=0
fiuenaa [ (¥) OYHRUMSHUET urrmeepan durunducy fed atanaji.

Macanan, 1) f (x) =x ¢yuxumsiunur [z, O] cerMeHTAarH furerpal
THEHHINCH

n

n—|

1
;‘ (E&} A '\.I: = E EI: A '\'I.'
k=0

14

£
1

0
6y.1anH, OyHaa
e RN oD TR, )
2) Mupixsie dyHKUMACH
D (x) (1, arap x€[a, b] — paunonaa con Gy.aca,
] 1o, arap x € [a, b] — uppausonan cot Gyiica
HILAC HHTErpan furuugien gyiumari
n—l b e
i —a, arap O E — coxt Oy.ca
$'D () Ay, — [ , arap Gapua &, — paunonas yJca,
fom) |o, arap 6rpua E,— uppauonas cot 6y.ca
KYPHHHIITA 3ra Gyuam.
Pasianku, f(x) dysxussuur warerpan iinrngmicn 6 f (¥) dynk-
wiArd, [, b] cerMenthu Gymaxnaul ycyanapura Xamaa Xap Gup [, %]
CErMEHTAAH omunran §, myxramapra Gormug Cymagu.
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3. Anny HHTETr pa

T Tabpudu. f(x) Gy fa, b
dHiknanTan Gyacun,

| cermenrpa
la, ) cermenthmr WIyHAai

B o [P o e B oo

(9.4)
Po€P, m=1,9 . ) Gynaxnapunn wapaiiviaxy, YAAPHHHT NOC fa-
METPAAPUAAN TakHA Tonray

}‘P,’ 7&,,2, ?»,,:, s Ay
KETMa- KeTank nonra HHTICHH: A I—>0-
Bysnait P.,(m=1,2, .. .) Bynaxaamnapra mic6atan [ @) 1¢ka]1(1;
WHSAHUNT MHTETDAJl HHFHKIHNAPHHH Ty3amu3. Hartiikana [a, b] cerment
(9.4) 6y

tnalonapra Moc f(X) GyRKUMANMHT upTerpad HiFuMHIHAGPH
KufiMataapnzan u6opar Kyitiparu

PR
m

9.5)

Oy, Oy O3, ..oy Oy, o .. (’{a

WK Xocun 6ymapn. PaBwasku, 6y KetMa- KeTJHKHHHT Xap

e ¢ PJIHK AND.

6Hp Nann 5, nyKranapra GOFJHKAND . it (9.4) Gyaaksamaap

3-.1~a1,puq>. Arap [a, b] cermenTun Xap xanzait { ;m b

KeTMa- KeTmiry {P,} omuuranza xam yméa moc xmre“[;)u;r e
MaTaaph nay uGopar {0,} KeTMa-KeTIHK &, HyKTamnap

ira HHIHJICE
HIWACA Goramiig 6§uMaran Xonaa XaMma BaxT Gutra [ cob

KeTMA- KeTq

v
Mumu ne6 araaany. o
Oy f con o dururdunune Ap—+0 Oneu ausumu
5 ¢
o s
limg = lim ‘\_,'f &) Ax, =1
ER S Y e

Kabu Genrumanag. YMIHH-
D Jl}lillHTllHH KyHuzarsa Xa Ta'bp}i(p.n:?m M)lunaﬁ &> 0 con
o Arap ¥ £ >0 coM OMMHFaHZa XaM wy o
-Té ¢. ] z xap K
TOMmI bl lb cerMenTHH JuaMeTpi Ap <t 8 6Yaran xap
Jcawy, {a, b cers " wxTHépii E, nyktanapia
6Ynaxcnan yyyn rysuaran o farmEm Sk
lo—T|<e 3 2 ho—=0
¢ O UUFUHOUHURE fp
TeHTCHamiKmy K,anoamamupC;. L&gﬂﬁrfmce? (*) ra xapanr) 66”}-1,_:,{;_
EREDIUE T 1abpipAapANP-
Dacut atunumu ok 1HRHT Gy TabpHA(hJapH SKBABANEHT 1 PM A
Haau. I;Illrmum JKM"T}}, —0 za f (x) dyHKUNSAHEHT HHETErpa: 4 la b
+Tanpug. Arap A, » y f(x) ymkun >
a, y Xonma J(x 1 HMH-
ra sra Gyaca, " au T
el (9.3) yer 2}/11];::;!/3(m nefiniany, ¢ — HUENHAIHAHE HEK
CET™MeNnTNA unmezp

1L
uHme2pa
{ (x) ynkuusHiHr [a, b] cermentnary anu

net = 3 'Terpai

1e6 aTananu.fbemmuﬁmmr aHuK HHTErD:

[r’ f () dx

KaGH Genrmmanaml.
eMaKk,
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b n—l
([ dv=lim o=lim ¥ f &) A,
= hp-sl Ap—0 I:‘:O
Byuaa @ coll MUTErpaJHHHT Kydd uyerapaci, b COH 3ca  HITerpasHiir
loopH yerapach, [a, b] cermeHT uAmezparsaue opasury fed aranapl.
[-§ 1a weaTHpuuray Macanmajapuuur Oupumunciga s fyur v (/) Tes-
aukuaiur {4y, 7] cerMeHtaari aiHi HUTerpadit
T
s=[v@ a,
f
pRHEYHCEIa 3ca aABb srpu yusuka Tpaneuusuuur S iosu [ (x) GyHk-
HHAHHAT [@, D] cerMeHTAarit aHuK HHTETDAJII

Ssz(x) dx

naH 16opat.

Arap Ap—0 pa {nFugdaHir JUMHETH MaBkyg 6yavaca €xH yHHHT
JHMHTH YEKCH3 65n'rnca. y Xoaga [ (x) dyuxuns [a, 4] cermeutia HHTEr-
pajaRMaliin  fefiiianu. ‘

Mucoanap. 1. f (x) =C = const ¢yuxkuusuuur (e, §] cermenr-
[arH HUTErpatund Xucobjaimus. [a, b] cerMeHTHH HXTHEPHI

P={X0, iy o o1 /\'"} (a=xo<x1<' . .<.\'”=b)

gynmaknaay omid, f (x) =C QyakUHARAUr nETErpat furdjiiciui To-
namH3:

n—1 =l

o= \‘CA.\-k:c‘\: Ax,=C [(x; —xp) = (v, —x)+ ...+

e==0 0
(=%, )=C(x,—x)=C (b —a).
PaBLUaHKH,
li =1i —a)=C'(b —
7‘:_1’10 o3 4:1_1'00 O—a=C (b —a).
Jlemak,
b
jCdx=C (b—a).
Xycycat, [ (¥)= 1 Gyaranga KYHHfaruara sraMia: :‘
b b
5‘ l-d,\zzj' de=0—a,
a a

o= 5 B
2. YWY f (%) == v yuxupsuaur (@, b] cerseTZart IITErPAHI
XHCOBAATLTIK.

Mavay§stt, [a, 0] cersentaa f (x) = X (GYHKUHAHIHC HiTerpat -
FHHHCH :
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n—1

o= N'E ¢
=5 Ax,

k=0
0Y116, Gyiixa A,rk:;x‘,,,]-.\‘, Ba
X
B 7 ck< Horg CX

( ) Ay ! y ! -
g 6 TeHTCH3I H A 0 T TONAMI3
K \I > "d Kynai 1pHo M

XA x, < <E,- g
' h Ax, < SNy, (R=0,1, .,
eltipry TeNTCH3IMKIapAal 3ca

n—I n—1

A ' y
2 % dn <N EAx < IR

w n—1).

n—|

=0 #20 k=0
TeHICHamIKIap Keau6 yiKazy.
n—1 —1
Hevax, ¥ x,. Ay, < ‘ i
A Axk o< 'x,_H A X, (9./‘
k=0 #=0
n—1 n—1
Anan \ x,-Ax, =a 2 XA, HuPunanapen Kyfingariya yarap

k 0
TpuG €3u6 onamua:

—1

~
N X Ax, =
daced »
k=0
1 n—1
e
2 =
Arap x,. v, -~ A X, sKannmn 3pTiCOpra odacax, y N0/41a
n—} n-1 ey | :I:] .
' N —~ S
N An="% (T Ax)Ax =N v Ax + )—4 Axp=
= 'y w=ct e Z
k=0 k=0 — =

n—]
fﬂ—‘ ¥
i + V A\k“
4 I\’—

1
3

By MynocabaTian 1



n—l

2 L
TOUICH3NNK Kemib unkanu. Cymurpa — ﬂv Ax} yuyH
2
fe=0

1 n—l 1 n—I b
QO 2 I N :
= ‘\_‘A,\’,‘yé?»,,‘2 ZA,\k — 25

k=0 k=0

@yuna Ap = [z {A x.}) 6ymmwunan Ap—-0 gxa

n—l
LN Axp—0
L "

s he=0
Gy JIMILIHHI TONAMH3.
Jevaxk,
. —a*
lim o= S
hp =0 2
By aca TabpHpra Kypa
xdy =
a

SKaHJICHHIL GHIAHpAH.

3. la, b] cermentaa Juprxie QyuiiiAicH yqyH aHHE HHTErpan Mas-
JKYA 3MAC/UITHHE KYpcaTaMu3.

Hupuxne dyucumacy D (x) yuyH narerpal HuFimae  ryilugariya
6 HLIHHIL KYpral 3pK:

[b—a, arap Gapya E, — paunonan con Gy.ca,
o= : o
0, arap Gapua &, — uppaumnonas cou Gyvica.

e
Pasuankil Ap—~0 fa ¢ HuFumgu JuMirra sra Gy.aMaiin:, ayuci [a, b)
cerMeHT YUYH HXTuépuil Gymaksiawl osnMHrania Xam xap oup (x, Ko
cerMeiTaa & HYKTamH palHona/ KIMG OJHHCA, HHTErpast Hurii b—a
ra, 5, HYKTaHH Hppaunonas Kb OJHHCA, YIIA HHTerpans IHHFHHN
HOATA TEHr ?&"Jlaml. Jemax, Nupuxne dynxuuack [a, b] cermenraa uu-
rerpaiiaiMan i

Onatia, I0KOpHAA KeJITHPHAraH aHHK MyTerpad Pinaw unrerpami, ¢
gurerpat MHFHHAH PuMan Hurxmpucy meiinna.

l-acaaTtma. Arap f (*) dyaxuus (@, b] cermentiaa uerapananMa-
rap 6Y7Ca, Y LIV CerMeHTNa HHTerpasJaumMaiiyi.

XaxHKaTaH XaM, f(x) Qpyuxwnt [a, b] cerMeHTAa I0KOPHHAN uerapa-
sanMarall O¥aciy. Y Xoaga  PE€J Gysaxiall OJHHraHAZ XaMm Oy
GyAaK ALK GlpopTa, Macanaw, [x,, X, 1] cermMenTiia f(®) dyurung
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OKOpunay Yerapajanmaran 6

XaM 1ryEnad Vnamr. evax, M
YHpait ¢ [x, Xeeq) UyKTa Maamymm:VL =0 con ommmranza
3 M =
FE)> ax, " BHA [E)-Ax,>M

Te "
ch:anmg YPHHIH 6Yjaau,
“HAM ¢ HyKTanu IoOKOpHaaruaek osmib, & & g
tR0r Bl o 0oy BE, 'E-': Do

n~1 HYKTanapun sca 5
MOC pd 3 3
| pasuuina [xg, xiL, [x,, X, ..., [o_y, %)

o1 ‘\-I WP e oo % .. o
e F!Tl;g:p'an R [X,_is X,] cermentnapaa taitumaG, f (¥) bynkuns-
T WHFHHAHC 7 i i1
MaTY xap ragen o HILH%}II‘HH Ty3caK, Oy HHTerpad HHFHHOHHMHT KHiT-
XAD 1 5 ) o *
Xonma am KarTa OyauuwiHK OuHIL KHikn sMac. PaBuwanki, Gy
o PaJl HUCHHIY YeKTH JMMHTIA sra Gyavaitan. Memax, [ (¥)
Uy, [g. b] cerméntna MmTerpasIaHMaiaH.
0panmy l'llau KHAHO, [a@, b] cerMenTAd HHTerpaJianyByH (yHKIHA LIy
KQ‘D’J.A uerapaJjauran 6ymuiM 3apyp.
Kits EHIHIY Mynioxasanapaa [e, b] cermentin [a, b] émuy opaduk, Kic-
@4a [a, b] opamik ne6 Xam aTaiiMH3.

3-§. Japfy MuruHgunapu. AHHK HHTerpasHHHr
folwKaya TabpuH

l. Jap6y fiurunpuaapu. [ (x) dysxuws [a, b] opaukia aHuK-
{I?I{I‘al{ 6yaub, y Wy opajuKia yerapasiauran Oysicuu. [lemax, wyHJait
y8rapmac m Ba M congap MaBxyikH, v X€l[a, b] aap yuyH

m<fo<sM (9.8)

TEHICH3MKAAD YPUILIK GYaanu.
Sugu [a, b} opamuKHH GHpOp

P={xp X1, - - X} ET

@=x< 5 <. ..<x,=0) 6yraknaluny onmaitauk. Mogomiiky, [ (%)

dyukuust [a, O] opannkaa yerapaiaHrad 3Kal, byukins xap 6up [X,
Xy (=0,1, ..., 1n— 1) opamikia XaM uerapa/iaHrau 6yu6, Oy

GhYHKUHSHHAT HHK derapajiapi

m, = inf {F 0}, x€lx, X )

M, = sup {f ()}, ¥€lx, Xept 9.9)
Maskyn Oyaazd (2- 600, §< §). .
Papuanxu, HXTHEPpHE E, € [x,, Xy ] YIYH
(9.10)

my<f (E) <M,
Supu m, Ba M, conapHil [Xp, Y]

TEHrCH3HKIAp NaM YPHHIL Gy anm. .
(k=0,1,..,n—1) ra Ky-

GpaJHKHINT  Y3YHITH Ax, =% —%

naitTupH0 Ky#nzari
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n—1

N Axy=meA Yo+ mAx - Ax A m  Ax, g,
|
n—1
N M Ax = MoAxg+ M Ax -0 FMAx L M Ay
=0

THIFINIIAAPHH TY3aMH3.
5-taspud. Ywdy

n—l n—I1
Y Al

s= D bny S =3 M, 5, 9.11)
h= k=0

fiFpspALIap Moc pasHuwia Jdapbynune sydu xamda 10Kopu  durunduaa-
« ne6 aramagn. DBy Tavpudgaru m, sa M, coHsap yuvH 1, <

<M (k=01 ..., n—1) Tenrcuamx ypuna Gyaranigai
s< S 9.12)

TeHTCH3IHK NaM YPHHAN GYIHIIN KeiH6 UHKa i,

Papwanki, (9.11) fimrmnannap f(x) dyukunsira Goraus Gy G-
jan 6upra [a, b] opamukmi P Gynaxaaura Xam Gorang "Gyamn, bl
s=s5,(P), S=S§,(P).

AmMo, O3 XaMmMa BakT Myadisin GUTTa (ynxlwsuunr UnTerpast Ty-
quyHuaciHl yprauavus, myun sTiGopra omil, coigaaux yuyn, dapby
fiHFIHARaPIAT S(P)_ Ba S(P) kadu Gearnaad Gopavms. (9.10) Tenrchs-
JKIApIH Ay, ra Kynaiitupu6 Tomamiz:

my A, <F(E)-Ax, < MAx, (=0, 1, ..., n—1)

KefmsiFil TEHTCIMKApIan Sca
r:\;l n—1 n—l
A N G . 1 B
My-Ax, < W FEJAx, < 0 M- Axy
= -

-

k=0 k=g
renrcHa KD KeJHO unKann. Iemar,
. S(P) <o <SP (.13)
ulyx»l,mﬁ v, f(¥)  Gynxumsapur  gurerpas ey Xap oM

war Japoy HRNEHnziiapu opaciga Gy.iap IKai.
< (9.10) MynocaGataan swia GuTta Xy.Joca UHKApuil MYMRIE &, HYK-

ranil manaal ommi  Xucodura f(E) mi my, wymmrges, M, wuivar-
ra Xap Kala skun gearupumr  Mysknn.  Dynzan sca JapGyvinmr
il XaMmaa loKOpH Impnngiaapn Gepiaran GyvaKaall  yavil pHTerpad

D, - o
ffllfllll;l"““"" MOC DaBIlIa anng Kyiln XaMia aumg IOKOpH uyerapaJapit
6 ey KeMO unKan:

s=inf{c}, S=sup{o}. ©.19)

It (9.8) za (9.9) MyHocaGaTmnapra Kipa (DQyHRIMSHHHE aiIK Yera-

2 cenaETrp 3
pu XOCCATAPIAAL (hofiaananavns, 2-600uuur 6-§ra Kapanr):

pa,'la
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m<um, M,<M (k=0,1, ..

o n—1)
TeHICH \
THEAAD Vi, Wysmir yuyy yi6y
n—I| n—l
Al
$(P)= 2 m-Ax, >m :S Ax, = m(p — q),
he=0 k=0
n—t n-l
hl
S(P) = N M, Ay < M N Ax,=M@b—a)
k=z0 k=0
T g .
eHrcnsnm\nap YaM ypunan. Paswanku,
n—!
NAx, =b—a.
S
k=0
Hemag, VPEP yuyn xyitugars
m-b—a<sP)<SP)<M@b—a) (9.15)
Teurcuamn\'nap Ypusan 6yaazu. By sca Hdapby HuFMoIuaapuuier dera-
Panatira ¥

HAHTHHI GHUIAHpaH.

< AHUK HHTerpaaHuHr 6owxaua Taspudu. f(x) dynk-
W la, D) opanukga amukaarran 6§m6, vy wy opamiia u[e,r apana[f{{r
T8 0Yacun. [q, b opaiyy Oyaaknaiiap Tynavit P = { F ’} . H”m_
%ap 6up pcyp Gynaxnawra nucGatan f(x) gpyuxunanuar TapGy iuter
Anapu s(P), S(P) Ty3nb,

{s(Pi}, {S(P}
TYNnaviaapue Kapaitvis. By tynaavnap (9.15) ra k¥pa uerapananran
Gyaam. ! Wi
i G—J'rablmtb. {s(P)} T¥maammuHr aHui 10Kop Herapaci f(x) dyHK
Wisnune (a, 4] opamxaari Kydu usmezpait Aed araaad.
b.
[=)jadx
KaGit Genritianai.

i1 fx {LLHST! r [a,b
{ S (p)} TYNAAMHIHT aHHK KYHH yerapacH (%) DYHRKUHTHHH [a, b}
o] e eepa (L ned aTanan.
PaauKaar ;oKopu uAmeepait 1€o Ta.

T=1i(9ds
Kabu Gearsaauann. Jlemak,
b
{=lf(-\’)d-\' = sup{s(P)},
b
7=[j()dc=inf{SP)}.
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¥ 1
V1

Dp'
P

B

Llvint TabRigaan  A03uMKI,  la, bl Ja  yerapananran xap Kaigai
GYHKIUBIHINT KVIi Ba 10KOPH HHTErpasiapH MaBiyn Gyiai.

7-tabpid. Arap f(x) dyskuuanuar [a, b] opanukgarn Kysii XaM-
34 10KOpH HHTerpaiapy Onp-oupura Tenr Gyaca, y Xoaga f(x) dyux-
nus [@, b] opamikia wunmeepaasanyguu  aeiiiapd, yJaapmiMr  ymymui
KHiiMaTi

b 2
[ = {f(x)dx=| f (v) dx

f(x) dyBRuUHARHHT [a, b] opaauxparu anuk unmeeparu pefinmagn. Arap

b b
[ dutT (1) e
6yaca, y Xonia f(x) dynxums [a, b] opamikaa HHTerpajaanMaii JeHn-
aami.
Jemaxk,
4 b 2
[ 1oax =] fydx = [1 (9 d.

Miucoaaap. 1. f(x) =x ¢ysxuusan [a, b] opannsaa xapaiiiik.
By [a, b] opamiKii uxtuépuit

[P =52, S5 o0nl b Bl
Gyaaxaallii - onamus. Xap 6up [x, ¥ 1 (k=0 1, ..., n— 1)
opaJlHl\'lla
my, = inf | f(x)}] =inf{x] = x,
M,=sup{f(x)} =sup{x}=x,,.
Illy ca6aban Oy dynkumnanr JapGy HuruHanaapi yuyi

n—| n—l

s(P)= ¥ x-a5, =2 —— Vg,
k=0 = = le
n—| L il 1 n=|
S(P) =3 g hr =22 1+ LN age
- - 2 ol =

k=0 = k=1

lld,oﬂa.nap}lli Tonamus. DByupau 3ca KYHBRarura sraMis:

b*—a2 1 rel o 2
SUp{S(P)}zsup{_;a_-.__, VAXZ]: 22
2 2 - [ 2
{ j
o = n—I1 . 2
inf{S[P)} = infl—b-':_n- T —.If E Ax; l = bﬁ‘,a' -
¥ = “

ijHllaﬁ K0,
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Ba
4 _b
j = j.ﬂf.‘f . c‘f--.—}u- )

B a

Jemax, f(x) = x dynxuns [a, 6] opauia HHTerpaa1alyByH Ba
b
J xdx=
a

3 2. [a, b] opaanxaa Hupuxie ¢yuxwigen D(x) un Kapaituik. [a, b]

Pamikun uxTHépuii

-

P={x, x, -.., x}
Oyaarnatnu omis, yira uuctaran Hap6y AurFHuAMIapHHI  €33aMi13:
n—|
N e
S D)= _2 mAx, =0,
k=0

n—1l Al
SD) = S My Av,= S Ay, —b—a.
=0 =0
Byunan
sup{s,(D)} =0, inf{S,(D)}=b—a
KA xeqnd wukand. Jemak,

b 2
[D{x)dx=0, [D(x)dv=05b—a.

a
Hupixae dyuxunsgeuar [2, b) opanukia Ky Xavia 10KOpH HH-
Terpajaapi Maexya 6yaca-aa.

b b
[ D(x)dx + | D (x) dx
a a

Ofaraun caGabau 6y GyHKnHs [a, b] opanuxga HHTErpasnaHMaiiIi.

4-§. Anuk MHTErpasi TabPH(TADHHHHT SKBHBANEHTJIMIH

Ruz 2- Ba 3-§ ga dbymsumsuuar [a, 6] opanuaars auuy MHTErpa-
JHMa ikki xj1 Tabphd Oepauk. YOy maparpadja  sca yJap ¥sapo
3KBlBaJeHT Tabpudiap SKAHNHTHHH ucborsaiiMuz. \ByuMar yuyH aBBal
la, p) opaaHKHi  OyJaKkaallllapHHHE  XaMAa JapGy  UFHHAHIPHHUHT
XOCcanapuuu KesTHpPaMHu3.

. la, b] opanuguu GynagaawnapiiHrXoccanapil. P =
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= { P} tinaam [a, b] opamixni Gapua GVaarkaauriapaan l6opat Tyn-
g 6VanG, Py €7, P,E Gfacun.

Arap P, GVaakmawsnur Xap 6up GVaysun nyktacn P, Gynaknam-
pHur XaM 6yaysun nyxrack Gyaca, P, Gyaaknawr P; nn pzaiimupadu
206 aTanagu Ba P, o P, xabu Gesrnaanamt. Macanan, [a, 6] = [0, 1]
GVICHH. Y16y

g A AL B & 1 i
Py [0’ 100 10° 107 107 10 1)'
o= T gt S Al g
Pﬁ’{o‘ 100 107 7" 100 10”]J

G naknaWIap yuyn Py P, 6yaamil.
“1°. Arap P EF, P,€P, P,C Gfaaknawaap yuyd Py <P, Py
o Py 6yqca, y xonga P, o< Py Gyniamu.

Xagnkatan NaM, Py o P, 6vamumgan P, 6GVuawaalniyiHr  Gyayeun
pviTanapd £, HUHC XaMm Gyayeud HyKTadapy, P, oc P, GYmiluijaH sca
i GyayBun HyKTamap P, Oysaknawbusr XaMm Oy/ayBYll 1IYKTANApi
ZRaHMrH xemb wikaad. Hemax, PyocPj.

9°. P, EP, VP, EF Gynaxmaumnap yuvi wyngalt PE€P 6yaax-
sl MaBRYAKH, Py ocP, P,oc P Gyaami

XagHKaTaH Xam,

By= e & o0 b g ¥, €S,
Py={xp xp ..., X |ED
GyICHIL

By GyJaakiawsiaphiur Gapua 6yayBul HyKTajapH TVMJaM SJeMeHT-
gapiiiil YOl Tapribiza Esatimk:

a=Yy<Nh< ... <Y;=2"b, (s=my, s=n, s<uni--n)

=

PaBIUaHKH, Yoy

P={Yp Y - Uy}
Gaakaa Yuyn Pyo< P, Py o« P Ginami.
© 2. NapGy HuFnuaunapuunur xoccaaapn f(v) Gyusws
[a, b] cpamikia awnKuanran Ba uerapananran Gyaciu. P € P, P e P
Gy nakaLIapra wicGatan JapSy IMFHHANTADHEN  TY3aMI3. Yaap Moc
paanmﬂﬂ
(P, S(Py)
Ba
5(Py), S(Py)
Gi1AcHH. HapGy fwrnnaunapu Kyitigar Xoccasapra ara:
1°. Aeap Py« P, 6jaca, y voada
s(P) <s(Py)
S(P) = S(Py)

merecU3AURAAp Gputau Giradu.
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I

=

Hetor. f:‘]‘. b]  opanukunur P l'l{}'ii-}ii.m[lm P |
I J I I Xy, ¥
L= Ay v X

o Xy | KYpaa 69amG, P, Gyaakiant sca, P oocp G rr';
pagiic yayn, P, Gyaaxaanmyur  6yayRdl yKragapy I_D, ‘nm;r '6a‘ qa
Xy Hpe - oo X, BRAYBUH pVKTAZADU XAMAA KVIHMYA  Gipp, Y fu pb]
nyKTagan nbopar Oy.cuu. By x* mykra X, Xasiga s Hyiranap o'pa-

CHAA JKOILTaLICHI:
- e -
<< X,

Jemak,
. - - .
Py= (g %, -0 X ¥ My -1, S

P, Ba P, GYaaxtaumapra nucatan QapGyrnur fOKODIT finiFnu an1apn
Kyhunarnya ¢ésnaair 1
S(P) = Mx, + MAx; + ... +MAx, +
M Ax, .,
1 n—1 n—1 (9 16)

Si(P) = Moy + ... + (A +MEAG) + .+ Ay 1

oynaa
M, =suep [ [(x), xELx, X7
My = sup | fx), XELX", x0T}
Ba

Axl= x*—x, Axp= X, —x
(9.14) styrocaGaraapaan kypiinamiii, S (P;) sa S(Py) SHENE 2T
GorORpHAan Gaprit kyfinnarnya: S (Py) irniua M, -Ax, K{munys-
an Sfaran Noaza S(P,) IFHBAMINNT  YHTA  MOC  Kfwaymuicina
M, Ax, =M, Ax, npoza Giaami

. , £ - ! .. [ |

Fapwankn, [y, &< (x, x,. 0 K Y 1< [y, Yool Amig ue-
raj: ' ML Xoccachra Kypa
Mo <M, M, <M,
O%wTHL st spTHOOpra oJcak, y XoJaa
My Ax, =My Ay = M (5% —x) - My (x5, —x) <

<M, [ (X —x, ) T (xk+| _'[*) ] = "wi:‘Axk
6vau6, natickaga S (L) sa S (P,) fnFHHAHIADHIHD Gup-Gupitnan dapr
KHIyBUKH XaiH yuyl yWwGy i

M Ay, + M, Ax, < M Ax,

Tenrcusakka kenamis. Hesax, S(P) > S(Py). Xyaau wynra yxwamw
s(P) < s(Py)

6Yanwn veGoT/IaHaH.
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Ilynpait xuau6, [a, b] opaaukia Gyaypun nykrasap COHM  OUINDHG
Gopuaranga yJaapra moc 6yaran dapOyunnr ioxoptt AuFHHANIADH OwW-
Maiian, Kyld [NFHHAHIEpH 3ca KaMaiiMaiau. 1

. P EP, ¥P,eP Gyraxnawnapea nucbaman Aapby durun-
Ouaapu yiys

s(P)< S (Py)
meHacusAur fJpunan Gjradu.

Ucb6oT. |- Ganpna Keamipuiran 6yaksalHunr 2°-XOCCACHTa Kypa
wynpait 6ynaknaw P €SP wmamxyaky, P P, P, P Gynamu. By p
6ynaknaura uncatan HdapOy fnrunmunapn s(P) Ba S(P) O6yJcus. ¥
xoaaa [°-xoccara Kipa

Pix P pau s(Py) < s(P), S(P)) > S(P),
P,x P nan s(P) <s(P), S(Pp) = S(P)

TeHrcH3MNKAAp Kean® uumkann. DBy Tenrcuamukiappan XaMia Xap fomm

ypunmn Gynaxuran s(P) < S (P) Tenrcusmuxian
S(P)<s(P<SP)<S(P)

skann Keom6 unkamu. Hemak, s(P,) < S(P)).

By xocca [a, b] opamiknu GyJjaxkjauuiapra wucGatan TY3WJran Kyiig
finepnannap tynaamu {s(P)} wuar Xap 6up aneMentH 10KOPH HHFHHM-
gap tynaami {S(P)} HHHT HMCTasrad 3JeMeHTHAAH KaTTA 3MaCJUTHHy
6uIANpaiH.

Hapby AuFHHIMIapHEHHT 6y Xoccanapupan ofiganannt  f(x) dyuk-
LHARHHT KYEH XaMza 10KOpH .

b »
= _[ F&)dy, I'=|f(x) ds

HHTErpaJiapi XaKHAarH HKKHTA JeMMaHu HcOOTIaliMiH3.

I-nemma. Arap f(x) dynxnus [a, b] opamixia anuxJIalran Ba ye- :
rapanabran 6yJaca, y XoJaa

<7 9.17)

TEHTCH3NNK YpHHIL GYNai.

Mc6or. f(x) pynkuns [a, b] opamigia uerapananran GYJICHH.
Pasiauki, 6y Xonna

I=sup{s(P)}, T=inf {S(P)}

MHKIOpAp MaBXyj Gynapd.

JAapOy fineunaunapunsnr  2°-xoccac  Xamga amilk 4erapasapiiar
xoccanapuaan (2- 6o6, 6-§) doitnananug,

1<S(P),
yHAaH 3ca

! < inf {S(P)}
6yanuning Tonamus. Jlemar,

304

i



I

A

W

!

oyaamr. l-nemma HeGor Gy.amm.
2-nemMa. Arap f(x) dynkuns |a, b] opainkaa ARHKNanray
rapasanran 6yJca, y xoana -\7‘e>0 OJIHIT3HAa Nam myﬂmﬁﬂa ye-
COH TOMHAAMMKH, JHameTpy hp< & 6yaran [a, b) opamgyy (a{’):u [
GyaaxaaLIap yuyi Pia P
SPy<T+e¢, s(P)>1—¢
TEHICH3MHKJJap YpHRJM 6Y.J1a1H.
Hcbor. f(x) dyskunannunr [a, 6] opanikaa f(x) >0 py WX iEpyi
: 1t

6yaran XoJIapHH anoXupa Kapaimus. f (x) >0 6y.acuy. By Py
[a, b] opamuiza yerapajaHraHjaHrs cababau Kilns

7= inf{S(P)}
MaBKyA Gynamn. Anug Kyfin uerapaiir Xoccacura kjpa la, 8 o
JHKHH 1DyHAak ) pa-
}%} a4 xg. X?. AN Aﬂ

GysaKJall MaBH(yR GYnajHKH,
S(P,) =’i‘l MOAIZ T + -f,_
k=0
6yaann, Gynna
M =sup{f(x)}, x€lx], 2]
Ba A)=x{ , —x. Sumn Ye>0 conra xypa 8>0 comm §—
S ne6 onalimik, 6yspa (mEN)

4mM
M= sup{f(x)}, x€la, b].
Cynrpa [a, b] opainksH AuaMetpH O naH KmuiK Gyaran 6)"J1aknaumap
TYIaMHER osinib, YHH &, Kabu Genrmiaitauk. Jlemak, VPEP, yuyn
hp< & Oyaamn.
®apa3 iunaiiank, P EF, Gynaknaml KyiHgarua

P={xp, 1 = Xl)
6yacun. By P Gynaxaaw yeunmnr x,(k=0, 1, ..., m—1) nyka-
Japn ounan |a, O] opamiknn [x,, x,,,] 6yaaknapra aparanu.
Shau toxopunarn P, Oynaxnaummpr x0(k=1,2, ..., n—])
6ynyRuN HyKTaMapHin (MuKH GYayBuH HYKTasiap) §3 HYHTa onran ymcy
[xﬁ—é, xﬂ—}—ﬁ] k=12 ..., n—1)

opasHKJapHH Ty3amus. Dy opannkmap Guman P € Py 6fnaxnaHunr
[xk, X, +1J OpaJIMKJIapH OpacHia KYMHEarH MKKH X0J 103 GepHIUH MyM-

KHHI
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a) | X X | opamk Oyrymail [¥2—8, - 8| opanukaa ot
Jaluras;

6) | ¥ X | opamg i} —S9, X+ 8| opamuxaa KHCMAN Koit-
Jauiran 8KH yJap GnTTa NaM yMyMUit mysrara sra amac.

V xoma P&, ofaakaamra mireGaran f(v) gyuxumstunnr Hapgy

HHFHHIHCH
m—l

S(P) == 2 W, Ax,
k=0
XaM MOC PaBHIUZA MKKH KHCMra aspatafiL
S(P) = S'(P) + S"(P) = N'M,-Ax, + 3'M,-Ax,.  (9.18)
Sumt S'(P) dmeunaga [ x, ¥ ] S [ —0 x4 8] Gyaranmury

ca6ab.1u
S'(P) = M A, <M ¥'Ax, < M2 bm < 2M -m-

£

ZE
4mM ) (9-19)

Gvaami. S”(P) HuFHHAMHUHT Xap Gup KyuniiyBdiciga
§ p Gup ¥uniiy
M, <M, Ax, <Ax]

Gy arasilian
S"(P) = R"M,Ax, < ¥ M, Ax) <
n—|
< ‘\_’ MPAYD = S(P0)< Vi e L (9.20)
k=0 3

skaun Keaub sukamit. (9.18), (9.19) Ba (9.20) synocabariapsan
S+ —

GYAHIINIE TONaMII3.

Arz}'p la, b) opasmgna f(x) uxtubpuit Gyaca, y X042 Xap Jonu
myHiail §arapmac mycbat A con rtommwiazuki, f(x) - A >0 Gyaaam,
by (bym\'uxmra"mlcﬁa-ran IoKopIaari ueéor  KafiTapilTauirdi 6yaca, y
xoa7a MapBy fuFHHmICH Ba 10KOpIt nmerpan.iapmmr xap oupit A-(6—
——a) COHTa OpTajH Ra f(x) GYHKWST yyyn NaMm JeMMalilHr  TachiiF
§pusnt O%aapu. Xyami wywera yXuair

S(P)>1—¢

Gy XaM ucGoTviaHamit. 2- aemMa medor Oy,

Byo qgeMva f(x) byHKuHsHIHE OKOpH  NaMga KyHH HHTerpaJaapn
Ap—0 Aa Moc paBuza JlapGyunur 10Kopu Nawga Kyiti [UFHHULTApH-
HIHE JIMHTH SKaHHHH KypcaTtan:

b

I=[f()de=1imS (p),
Ap—0

I
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[
[ == [[(x)de = lims(P).
— ; hp-0
3. Aung wnterpan 1aBPHOIAAPHRNNT pppy oo
ru. Amng wmnterpas 4- pa 7- TALPIpIADHEHKT IKBHBAJe 7, 1}}}}{,,'11 T,\:;

caTamna.
a) [a, b] opannxza f(x) GYNKUHMINT G jinTerpay B TCN 3 p—sl)

Ja HeKH JiMpTra ara Gy.HO,
n—! b
limo = lim % [(§) Ax, = ff(x) dx = |

Ap—0 Ap—0 ,{-‘-TI @
63acun. Tabpudra wjipa, ‘e >0 OMHraNta xaM myppan &~ n s
tonwaamiky, [a, b opaankHH  AHAMCTPH /.. < Gyran \ap o
Jail P Gysnaknamra pic6atad T

jo—1]|<g,
I—e<<o</+e
TeHrcl3ANKAap YpuHan Gyaami Y Xoaxa’(9.14) Mynocabarian diaiiga-
naun6, Hap6y imrmnannaps s(P) Namaa S(P) yuyn potiza
I—e<sPI<SP) </ +¢

TeNrCH3MKAAPHRAT VpHHAN Gy JMLIHA ToMaMu3.  Mirumnyy TOMOHIaH
= in[{S(P)}<S(P), I=sp{s(P)}>s(p

pa l-1emMara kypa / <7 Oyarang yuyn
I—e<i<I<i+e

SUTCH3MKAAD XaM Ypunsiy 6Vaazd, € >0 connnnr HXTHEDHIL AN AaH
IT=1=1

TEeNTIHK KeanG wiuxaad. Hemax, [e, b] opaankpa f(x) By HK LT
10KOPH NaMJa Ky unterpaadapit GHp-GupHra  Temr. By T-tanpucra
kypa f(¥) Gyuxuust [a, b] Aa nHTErpastanyBu€sl GVt kipcaraan
G) [a, b] opamikaa j{x) yHUHSHEHT IOKOPH Xamja Kyiin imrerpzn:
fAapil TeHr 6yauo, : |
I

b
__("f(.v) dv=(f(dy = [f(x)dx (I=T=1
oy.acui. (9.13) myrocaGarra Kypaj
s5(P)<o<S(P)

Gynamn. Miiumin toMonnan, 2- aemvara acocan

_I_ —e<L o< 7 + e
6ymb, 1 = I = I renruxxa Kypa

I—e<lo</H¢
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Tenrcizmk ket uukaau. Hdemak, |0 — /| <{e. By 3ca 4-rappigra
KVpa [(x) dynkuua [a, O] opanHKia HUTETPAIIAHYBYH  SKAUTHTHEY

KYPCaTaji.
JemaK, auui Hoterpaniuur 4- pa 7-tabpudviapil y3apo 3KpHBaJeHT.

5-§. ABMK HHTETPATHHHI MABXYIJIHCH

Suan QYHKWHT aunK  HHTerpa;it MaBkyA GYJaMIHHMHC 3apyp Ba
eTap/M LIAPTHHH TOMULI MacajacH OiflaH LIYFYJIAHAMH3.

Acaiga QYHKUHSHHAL HHTerpasIaHyBuil OyaHmm et 6 aMac/HIKHT
Tabpud GYitua Texwwpnu MyMiHi. BHPOK KyNuuank Noanapaa uxter-
pas HHFHHAHHUHD YeK.JH JIMMHTTa 9ra Oy HWINHH  KYPeaTHul, [WyHHHr-
JeK, IOKOpH XaMia KvilH HHTerpaaiapud TOMHIL dKYJa KuitMi GYaamm.

[Jyxir aHTHIN KepaKKH, aHHUK MHTerpaauuir GHpnHYM TabpudHaary
(4-taspudra Kapaur) JUMHT TYHIyHyacH (HHTerpajg HHFHHANHHMHT  JTHMH-
Tfi TYUIYHYACH) SIHCH TYlUYHuyamup. Y yTran ©Gobaapia  Ypraiuirag
KeTMa-KETIHKHUHE JHMITH, QYHKUMAHUAT JEMHTH TYIHYHUAJaPHHHAT af-
Hau V3u 6yniuait, 0anKH y3ura Xoc Mypakka® xapaxTepra 3ra Oyaran
TyIIYHYA.

AHIK HHTErpaJHHHT MKKHHYH Tabpupu (7- Tabpudra Kapanr) nxter-
pan HHFHHAHMA Kaparaygna GupMyHua copgapok OYaram JapGy iineun-
[Auaapira acocaaHai.

Jemax, UHTErpaMHHir MaBxKyAMIrk KPHTePHACHHI HKKUIYH Tabpid
acocHAa KeNTHPHIL MaKcaiara MyBodiiK.

f(x) dynkuus [a, b] opanukaa aHMKJIaHran Ba  uerapajaurad Gyia-
CHH.
l-teopema. f(x) @yunyus la, O] oparwida unmeeparranysuu
ofawun yuyn e >0 oaunegnda xam wyndad 8§ >0 con monuaus,
[a, b] oparuknu Auasempu A, < 8 Oyrean xap Kandati P Gjrakaau
ea nucbaman Hapby durundurapu

S(P) —s(P)<e (9.21)

MEHECUSAUKRHI KAHOQMAQHMUPUILL 3apyp 8a emapau.
Hcb6oT. 3apypauriu. f(x) yuxuus [a, b opamuaa uiterpas-

aaryBus Gyscun. Tabpudra xypa [ =/ = [ 6yaaam, Gyuna
T=sup{s(P)}, I=inf{S(®)},

ife >0 ogranaa xam wynaait 6 >0 con tomamnxy, [a, b] opamik-
HUHE AUaMeTpi A, <6 ovaran xap Kawpait P Gygaxnawra nucGatan

HapGy iwuFuugunapic yayn 2-semvara k¥pa S(P) — I < —, [ —s(P) <
<—:—-renrcnafmmap ypuuau 6y/ud, yngan S(P)—s(P) < & TeHICH3MK

KeJaHO uHKamaH.
Erapauaurn. e>0 osunraiza Xav myegait 6 >0 coy
romuand, [a, b] opaamkiu guamerpn Ap<{6 6ysiran xap Kaugaii P

6ynakaawra nucGatan JapGy HHEHHAHITADH Y4YH
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S(P)—s(P) <
TercHamiK ypsian Gyaci. f(x) q)yn‘mum [a,‘b] OPAMIKA terapg 1ot
TANIIrH YUYH YHHIT KYHH XaMia IOKOPH HIIT(:I‘PH.TIJTHPH
I =sup{s(P)}, [ = inf{S(P)}
MamkyA Ba - sessara kypa | <1 TenrcmsmK SPmnaM 6¢aatn. Pap.

JUaHKI,
s(P)<l<1<S(P).

By mynocabarjan
0<T—1<S(P)—s(P)

YIS TOnaM3. Hevax, e >0 coit yuyn 0= =7 <& Gvaus,
yngan [ =1 6yanmm keam6 unKan. By aca f(x¥) dyukuannnr [a, b]

opa/miKaa HHTErpas/ianysuii IKAHIHTHHIL ﬁxmllllpaﬂu. TEOpEMa HeborT

Gy L. )
Arap avanrizex f(v) Qymkusmunr (X, X ] (k=0, 1,
n — 1) opamikaar Te6pamilsy @, OpKaJn Ceariaacak, y X013
n—l a-]
|V % N
S(P)—s(P) = ¥ (M, — m)dx, = ¥ w,Ax,
k=0 k=0

6y.m0, 10KopHAa KeTupiaral TeopeMa Kyilnzaruua nboxaaanazy.
2-Teopema. f(x) ¢pynxyus [a, b) oparuxda UHIMe2parIanyeuy G-
auuie yays ge >0 con oauneanda Xam wynda § >0 con monuaugd,
la, b] opaausnu duasempu b, < 6 6gacan Xap Kawodal P Ggaak.igudn
n—1
N oo Ay, <&
PRLNECRS 9.217
k=0
IMCHECUSAUKHURS Gaskapuiwuy 3apyp 6a emapail.
Pasinamar, (9.21°) mynocaGathy Kyfingarn
n—1
lim § wAx, =0 (9.217)
by el ol R s P
P k=3
Rypitimaa Nan ésnur mymeii.  Kynunank  xomnapga, TEOpEMAHHHT
(9.21”) Kypmuuarn 1WapTi HILAATIIAAN.

6-§. HUuterpaananysun dyukuusiap cundu

Yty naparpajaa auii UHTerpa JHHHT MaEKYIMICH NaKiaark Teope-
mazatl (oitnanans6, Gabai (yUKIM AAAPHIHT HNTerpasnanyBsyy 6\ IHILK-
HIL KYpCaTamila. ; ;

f(x) dbyuxunst [a, b] opaaniaa annkizuran 63 ICHH.

3-teopema. Aeap f(x) ¢pynsyus [a, b) opaauKda Yaayncu3 bia-
ca, y Wy opaaukba unmeepainanysiu Ggaady. .
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HcGor. f(x) dyvukuns fa, b) opammaa ysaykceus Oyaciir. Beitep-
uTpaccHuir OHpHHuUN TeopeMachra  (5- GoGmarm  7- Teopemara Kapatr)
kypa ¢yusuna [e, b] ga uerapanaurau. Mrkuuyn tomoupan, Kantop
teopemaciuuir (5- Gobnarn 10- reopemara Kapaur) 5- Gofgari 3- HaTH-
wacura kvpa v €3> 0 omunranaa xam wynpait 6 > 0 cou rtonunap-
x4, [a, 0] opamiKHI yaynaukaapn 6  jgaH  KuudKk  Gyarad
Gyaaksapra axkpaTiviraia QYHKUOSmmr Xap 6up 6ysakgare tedpai-
WIH Y4yH ©, < & TEHICH3MK ypuHmn Gyaanu. Hemax, [a, b] opaaukHu
nuametpi Ap < 8 Gyaran xap Kawzait P Gysnaxaaruza

n—1y n—-!
S(P)— s(P) = E o, Axv,<e MNAx,=¢ (b —a)
k=0 /::5
Gyanb, yHAaH
n=1
lim N o,Ax, =0
hp =0 i

=0

xenu6 uisagu. esax, (9.217) ra wypa [(x) dynxuwis [a, O] ma umre-
rpassanysui. Teopema neBoT Gy.ran.
4-Teopema. Aeap f(x) ynryusa [a, b] oparuxda veeaparanean
ga MmoHOMOH Gliaca, dynryua uy opasuxda uxmezparianysiw 6gaadu.
HcooT. f(x) dyukums [@, b] ma derapajaurall Ba LIy OPaTHKAa,

aitraing, yeyBuu Gyncmi. % e >0 couHit ogul, ysra kypa 8 >0
coHlit Kyillijariya Tanaafmig:

= £ >0

(O)—F ()

Cynrpa [a, b] opamikmit guaverp A, < 6 Gyaran P Gynakaaiira sic-
Garan JapOy fruuguaapit S (P) Ba s(P) mr tyzamiz. Y xoaga

n—l n—|
SP)—s(P)= N 0, Ax= N [[(r,,) — (1)) Ar, <
k=0 k=0
[ |
N e Y — el = — | Fixd—F ) Sl —
éf(m—;‘m =0 Al [ ()—F (a) Pt"‘] Fsa) =)
— o)+ . e, = ——— [[(x) —F(x) =
fix) Fx) — flx, )] o=@ [7 () — 1 (%3]
= Im] [f(b)— Fla)] = ¢.

Jlevax,
S(P)—s(P) < ..

By aca (9.21) ra Kypa f() dyusumusuunr [a, 6] opamkga HiTerpas-
JAHYBYH SKAHIHCHI CHALNpPAIH.

Uerapagaurail Xasja KaMaloBull  (BYHKIMSHIHT HHTETPaJJIaHy Byl oy-
AWK XaM XYIAH wydra §Xwaw ncGotaanagn. Teopema 1c6ot 6y,
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5-reopema. Aeap [(X) (pymryUt la, b) oparukda weeupupponmn
aa Gy opunusHune 4CKAL coROueH Hymnn_/mpuan Yauaumey veq Gy a6
Koacaw Oapia H_//l)'ma,qapuda YoryKeus Gnaca, hrHkyua ty Oﬂa‘zu/\'a&

urmeapassauyety 0fAadu.
Hcbor. flx) (pynKlUm*la. b) na uerapalamran Gyuamo, wy opa-

aunr gakar Guita & (X € (@, b)) NYKTAOMAA YEMAra sra, gos-
rai Gapya HyKTanapiia yaayKeys Gy.aci. g
3 g >0 con onHG, X° HYKTAUHNT
U (%)= {x:x € R, ¥ —e<x<ix*-ig)
£
atpodmmy rysamus. By atpod 4 b] opaankuy

U, (<), la, DN, (x7) = la, & —¢] U [x* - ¢, p]

KHCMJapra axcparanli. .
[aprra kypa, f(x) GyiuKUIA la, ¥*—¢] 2 [¥* —&, b} opaamiap-
HAHT Nap OnpHaa y3ayKkcH3. by Opaﬂlflﬁﬂap‘nmlr Nap  Grpura adovmia
Kanrtop teopemacuuunr paTivkacnny (O-Codaarn  3- uatizkann KapaHr)
K{aaanamns. ¥ XxoJaad cammran % € >0 con yuvn myngai 01\‘/0 e
6, > 0 copnap ToONHJALHKH,
[a, ¥* —¢€] na Ay, < & dam o, <z,

[* + &, b] ga Ay, < 8, pan o, <e

skan KeMi0 unkamL Arap min {8, 8,) = &

TenrcHaanKIap Ypiian
yuyn €up BakTaa

766 oicak, y Noaua HKkajga opasik
Ax, < § pan w, <e (9.22)

TeHFCHZBIKURIT  YPHEIIT SKan! KeaHb YIKami.
Duan oKopHiarn v € >0 conra Kypa 0>0 conmn < ¢ zed

oaali K. _
la, b] opanmin AHaMETPH Ap <O Gyaran Gy.J1akaanapra uicéaran

f(x) dynsunsmnr Jdaply finrmAnap Tvent, xyfingarg

n—~l
_ - % :
S(P} S(P) L2 (l)k A'\Ie (923)
k=0
aipyannt kapainn3, (9.23) frHnanmme Xap Cup Naamwaa [x,, x.. ]
' L M
= 9 — < I3\ = - i
(=0, I, 2, ..., n—1) opamMxnuur yaynanru Ax, Katuawais. By

®

[x,e X,.q) opanusaapume x* nysranmic U, (%) atpedugan tawsapnza
a5 I o o s
wollatranira, sbii [x, A NU )= & synocaBar Ypumam Gy-
sazranura Moc keaaguran (9.23) Huimunnumr xannapnxail TY3UATAH
HiIFHIAN ]

r
N, Ax,
=i * 5o
k
0yacuu. (9.23) HuFHHANHIHT KOATall Gapya XaAJapHaan TalUKHA TOM-
rau fnEsn i



S
}_‘ o, Ax,
13

6yacun, 6ynaa [xe X, ]S U, () éu [g, x. ] N{£F—e}+ @,
exu [x,, %] N {x* +e} = @ Gynamn.
Harmixana (9.23) ItMrHHAM HKKM KHCMra ampanagu:
n—l
E 0, Ax, = E' w, Ax, +- E” 0, Ax,. (9.24)
k=1 k k

Sumy 6y fuFHEIHAapuK Gaxomaiivus. HOKopumard (9.22) wmyHoca-
Gataan QOHIAIAHHO TOMAMH3:

n—1
; 0, Av, < B ey, <e ¥ Ax,=e(b—a) (9.25)
k k=0

Mkkuuul HHFHHAN YYYH
o4 " 3
\‘ 0,Ar, < ¥ QAy, = Q. N A,
el =
k k 13
6§rmimuuu TonaMus, 6ynia @ — f(x) ¢yuxuusuuar [a, b] opanukxaru
TeOpAHHUILIH.
Arap U, (x*) atpodaa Oyrymnait xoitnamran [x,, x4 opanm\nap
V3YHIHKJIADHHUHT fHFHHINCH 2€ JaH KHYMKJAMPHIE XaMja x*—e pa
x* -+ e nyKranapui ¥3 wawra osrau [x,, X,.,] opaaui1ap UKKHTa 6Y-

ub, YMApHHHT Y3VHAKAApH HuFnuaucH XaM 2e (uynke 8 <) pau
KHYHK OV/iilitHd 3brHOOpra oscak, y Mo.jia

N Ax,<de (9.26)
“
Gynam. Haroxana (9.24), (9.25) sa (9.26) mynocadaraapian
n—l
Vm,{A\,z<b(b—a)—|-489—-sl(bw—a) 49
=0
skaHH Kemub wikaxu. Hdemak,

n—-l

lim Vm Ax, =0,

hpm0 =

By 3ca (9.21"") ra xypa f(x) dyukuusuuur [g, b] ma HHTerpanAaAHyByN
Gy mHWHHI GHARHPALH.

f(x) Gyuxuns [a, b) opamuKiaHr YEKTH COHIATH HYKTAJADHAA Y3H-
suara 3ra 636, Kosraw Gapuya HyKTanapdiga yaaykcu3 6yaca, VHIHT
[a, b] Aa HHTerpaniaHyBun OVJHUIH IOKOPHAATHIEK HCOOT 3THAAZH.
Teopema HcOOT Gy,

Mucoa. f(x)=sin x pyuxunst (— oo, - o
cu3. Jewak, toxopujarit 3- teopeMara
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b

v . \ sinxdx
(a, ] ga unTerpanianysit eyt 20 ;,Y HHTETDAHK  Xico6,ail-

JIHK. ,
Mopomuxy, f(x) = sin ¥ pynicunst [a, 0] opamuina HHTErpananys-
um ska, 6y QyHKUHSIHIT [0, b] opanHK GYitHua 1uTerpanuim tabpid-
ra kypa xucobnawaa, [ opamiKiiit OyAaKIAWIA Xampa xap Gup
[ % Gnaxna E, HykTanapit HHTETPAT MUFHUAN B yiuur -
THHH Xpcofsauira KyJait KHAMG OMHLL HMKONHITIIA 3ra Ginamua. Ily-
HH SbTHOOpFa 0nuG, [a, 0] OpamtKHil yuioy

a, ata, at20, o a-tka, ..., atn-g —p
b = a‘l I
HyKTanap €pramuia (6y1u1a o= ——"—-] 71 Ta TeNr Gyaakka 6yam6, xap
6up la - ka,, a - (k + Dol (k= 0, 1, ..\ n—1) 6ynaxna E, uyk-
Tapd KyHigarnda TanaaimMis:
E,_.’——(Z—f‘(k’{‘ e, k=0, lio 0 0o = I

Y xoana (QyHKUHAHHHED pHTerpas HUFHHIHCH KYyHHIarH

n—t n—l )
o= N sin lat (k4 Dol =0 X sin[at (k+D)a,]
"::) k=0 n
k§puunmza Gymams. Yy
1 T
a2 sin 5 sin la £ (ko oo | =

"

sin [a -~ (& DeeJ = -

2sin =
o !
' fecos [a - (Ie +- —q—) an] —-cos[a+ (k—{— §_) ]
Fn { = 2 fz
2 sin—=

renrmakaan oigataiit, o yuyH

n—|

B s E RS IS

o
L= 2

9
fim ¢ = lim [cos _(a L
@y —0 a,,—»O sin %y §

o | —
(2]
a
e
o
o
7]
ety
=
T
| —
2
a2
!
=
I
|
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=¢0s @a—cos
ovaaan. Hemak,

sin xdx = cos a —cos b.

a

Xyeycan

e

\ sin xdx =1, sin xdx = 0.

0

“l"’"’“...;h‘s’

9-scaatma. f(x) dyuxnusa [a, b] opasuxia HHTErpaJiIaHYBYH
6y.acin. Dus

g g
[ flx)dx = — ‘ f(x)dx
b a

xamaa
a
[ 70 dxe=0
a

TERINKAEP Ypinan 160 Keaumni ogamus.

7-§. AHHK MHTErpasHHHr XoccaaapH

[ Spant [(X) GyHKIns auis 6nTerpafliHiar Xoccanapuull ypranamns.
1°. Arap f(x) ¢pyuxuns [@, b} opamicia urrerpajaanysui Gyaca,

y mncranran e, Bl < [a, ] cpaankia NaM HHTErpaJiaiy Byl oyaam.
Hc6oT. f(x) dynxnust la, b} aa nurerpasiaanypun 6vacut. ¥ xon-
na l-TeopeMara kypa 4 &> 0 oamurapia Xam lovijait 6 >0 con To-
minanuky, [a, b] opamisun anamerpn A, << O Gyaran Nap Kawjal P=

={xp X, - .-, X,} OVaakJaw yuyn

S(P)—s(Py<ze (9.21)

TEHTCH3MIK GaXkapiaai.

P Gynaknammnunr ¢ VAyBYH HYKTaJapi X, X, ..., X, KaToplira «
xamzia P onykranapinn wvwmd, [a, b] opaauxmi smri P, OyJaaxaaluHi
xocual Kuaamuz.  Papwankn, Poe Py 6Vaaan. Y voaga JapCy iinrnn-

MUTaPHBHHE Xoccacura x¥pa (vudy Godumnr 4-§, 2- Gauiira Kapaur)

S(P)<s(Py), S(P)<S(P) (9.27)
TeHrchamaap ypunan G6yaaxun. (9.21) Ba (9.27) mynocaGataapian
SP)—s(P)<e (9.28)

Oy AHILH Kemd YnKagn.

(=, Bl opamuknari P, OyaakJawnnar OVayBull nykradapiud [, fi]
OpaIKHHIC GHpop P, 6yaakaawmunr 65.Avbudl HyKTadapil chdathia
xapaizsma. - By P, Glaaksawra micBatan  f(x) QyHRUsHNT Hap6y
iurnnaph s (Py), S(P,) Gyacnn, y Nosga
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S(P)—s{P)= : (M, —m)Ax,
fa. b}
= N (M — ’
S(P)—s(P,) = l (M, —m) Ax,
[ B]
HHFHHRHMADHI TaKKoc/aa0,
S(Pz) —S(P2)<S(P1')—S(PI)
Gynuwnen tomamu3. Harwikana (9.28) MynocabaTHH 3LTHGOpra o.1cax,
S(Py) —s(P)<e
xenud wnkagu. Bympau - TeopeMara Kypa f(x) dyuxuusumnr [o, Bl
OpasHIIa HHTErpAJJIaNyBYH 3KAHI KEIUO MiKaaH.
2°. Arap f(x) dyukuna [a, c] savga [c, 6] opaauknapaa uurerpan-
JaHyBYH GyJca, y Xoaaa (yHKLWis [a, b] opamukia XaM uuterpana-
KyBYll Gysamn Ba ywoy
c b
b
‘ [ () de= f f(xydy+ | f(x)dx
a a ¢
dopmyna VpIRJH.
Hcoot. f(¥) Qpymswis [e, c] xamaa [c, b] opamuicaapna murerpan-
sanysuy Gyacna (a << c < b).
& -
Y voaxa ¥ £>>0 ommranja NaM — COHIa Kypa ulydgaii &, > 0

cou Tommaaguky, [a, ¢] opamnkin miaMetpit Ap < 8 6ysran xap xan-
gafi P, 6yaaxmauira uncoarar Jlapdy HUPHHAHIGPH Yuyw

SPY—sP)< 5 (9.29)

. . £ “ N
renrchaaig ypuna Gyaagic. Hlynunriex, ywa — conra Kypa wyuiaii

8, >0 con romuramuky, [c, b] opamurun auaMetpH Ap, < 8, Gyaran
xap xaumait P. 6yJaxnaimra nucGatan Japy fuFHumaapn yuyu

S(P) —s(Py) < _% (9.30)

renrcizank ypuunmn 6yaamy. uan 8 = min {6, 6,} me6, la, 4] opa-
SR THAMETPH 7\,,3 < 6 6yaran wxtiépuit P, Gyaaxsammn  oailmik.
By P, Ovaakaawnnnr OyayBull HYKTagapi KartopHra c¢(a<<c <b)
nysTamil aM Kyum6, [a, b opamukmi surn P Gynakmawm XocHa1 Ki-
aaviz. By 6Vnaxnawra nncbatan [Hapby dmrunguaapu S(P), s(P)
oyacun. [a, ¢] opaaugaariy P Oynakjallifar GYayBUIl 1yKTaIapuHL
wy [a, ¢] opaankmt Gupop P; GYIaKJAWNNKT GYayBun nyKTAIapH Nas-
Ja e, b] opamiggari P 6Vaakigaimuar 6¥aysan nygranapuit [c, b]
OpayHKKHI Oupop £, GfMaKgallHHHT GYIyBuN HIVKTaJapi cupatiaa Ka-
paitmuz. By 6Vaaxnauinapra uucGaran JapGy ifuriuapaapius Ty3aMis:

S(P), s(P), S(P), s(P).
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Papwauxn, 6y HUFHBANJAD y4yH Moc pasullja lokopiparn (9.29),
(9.30) TenrcnamikJAap ypunau 6yaami

S(P)—sPY< £,

SP)—s(P) < —.
Mkxuauu -ToMOHAAL, i
S(P)y=S(P)+ S(Py),
s(P) = s(P}) + s(Py)
6yan6, pampKana

S(P)—s(P)=IS(P)—s(P)I + [S(P) —s (PPN < -+ 5 =e

6y AL KEeNHO UHKani. Hemak, % &> 0 oanxranja XaMm wyngaig 6 >
> 0 con Tonunanuxu, [a, b] opanuksn auamerpn Ap <8 Gysranm Xap
Kangait P GyJsaknawmra wncbatan JapOy HEFHHAILIADH YYyH
SP—sPr<e

6ynapu. By sca I-reopemara kypa f(x) dynkuusmmur [a, b] opamk:
73 MHTETpaJIaHyBUH SKanHHH KypeaTaiH.

IOxopuaarn P Gyaakaawra wucbaran [(x) ¢ynxkuusupnr [a, b,
[a, €l ke, bl opaJHKJarH jHTerpas MHFHHANJAPUHM TY3uO, yJapHd Moc
paBHLa Kyhujard

E &) Ay, :f(gk) Axy, Z F(E) Ax,

[a. b] [a. c} {¢ b)

KS’IpHHHllJ}la Gearunacax, vV XoJaaa
S e A= ¥ [E) Ay + S F(5) A, @.31)
la. b) la. €] (c-b)

Gynami. f(x) ynxuus [a, c], [, 6] xamaa [e, b] opaankJapza HHTe-
rpannanyByn 6yarany yuyu

Alim E f(E)Ax, = Ig' F(x) dx,

B -'U[u. £]

A -
Ap _>0[£’ "

b
Hm N j(&) Ax, = | [ (x) dx,

A, =)
Ap )I[a,b]

TenrymKaapra sramu3. (9.31) renrmikman A, —0 aa usianran (popMmy-
na xean6 wmam. Wynpaf ko6, 2°- Xocca nc6oTaanm.

Duap ¢ HyKTa la, b] opanukAaH Talkapupa 6TCHH, STBHH C HYKTa
c<a<b&m a<b<c TEHICHSIMKHH KaHOATMAHTHPCHH. Arap ¢<
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-

<a<h Gyaca, y Xoama o, bI<lc, O] Gyaram yayu |°.xoceara

xypa [ (%) Py I {a, b] na unTerpaniaiyBuH 6Y.116, 10KOpupa HCBOT

ITHATAIINrA acocal
2 b

b 2 b
INCES [ rodr = [ e dx

¢

£
dopuyna §pHINHK Gy1aH. Bynpan 3ca, 2-3caatMajan ¢ofigananuo

¢

i a I‘_" c 5
{1oydem— [ 1085 T@ds= [1ds+ [ 1y ax

6y s TOMAMH3- )
Xymmu wydrad yxmant, a<b<c Gyarania XaM f(x) Qyncuus

[a, b] pa murerpajayBt GyHG Ba TerHUAH GOPMYJIammur ypun/H

3Kauu KypcaTHIaLi.
3. Arap f(x) pyHKMIE la, b} opanHKAa MHTErpalJauysun Gynca.

Yy Nosja ¢ F(x) (c= const) Xam LIy Opa/iKAa HHTerpajiaiysuu Gy.a-

aH Ba ywoy
13

b P
l c-f(xydx=¢- ! f(x) dx

a

(opuy.a ypHULIL-
UeooT. [(x) dyskuud {a, b] opaMnKia HHTErPA/IAHYBUH GYJICHH.

Hemax,
n—1 b
-l . .
lim o= lim 3 (&) bx,= | F(9)dx.
Ap —0 p +0p=0 g
Aumt ¢ F(¥) (py HKLHAHHHAT MOC HHTErpaj HUFMHAMCHHH €3aMu3:
n—1
N it
o.= N ¢ [f(E)Ax,.
1 il f(;] b
k=0
Y xoaga

n—t n—|
g, = :: c [(&)Ax,=c¢ ;}n [(E)Ax,=c-o.

Bynpait Ap —{( pa KyHugaru

]

lim o, = lim ca=¢ limo=c- ( F(x) dx
hp —0 Lp—0 rp —0 i » T

renrniK Kemuf uikagu. Dy HaJaHran OPMY/IAHNHT JPHIIIH SKAHKHIL

agraaragi.
4° Arap f(x) ysxums [a, b] za murerpananyBuit Ba f()>d >0

Gynca, y Xonaa —i—(_)_ QYHKUMA X2M 10y OpaiiKila HHTerpa/iaHyBui
= y
6y nanH.
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HcGorT. f(x) Gyukuns [a, b] ma nuterpannanypun Gymacun. Iemax,
& >0 osnmuranga Xam d°e ra xypa wynjaii 6 >0 tonunanuky,
[a, b] opammkun mHameTpn Ap <O 6yaran ~ap Kangait P Gynaxsai
VuYH

n—1
S(P)—s(P)=¥ (M, —m,) Ay, < dc
k=0
6y.nagn. Bynza
Mk = sup {f (.\5)}, ."CE[XL., x)(_!_]]’
my, = inf{f (¥)}, %€ [ %l

f(x) = d > 0 6yaranmiruan >bTubopra 0.6, —/'(IT) (PyHKINA yYyH

.~ (b . o
M, = sup \Fw X€[x), "k+I]’

1
me=inf I——1 xEQx,, x..,]
2 ) ) b k1
MaBKyA OYJMUKEN anuKnaimu3. PaBwianki,

1

M=——7V, my=—
# LU k My,
6yaamu. Hamixaza
n—| n—1 .
i LN (M)A = SV A
S(P)—s(P) ) (M, — m)Ax, E‘L{”_,h mk) Ax,
oM =
= ‘}1 LR=E A XY= ==y (M, —m,) _-\.\.'J_ =g
fﬂ My ds :-z_fiﬂ k ! !

1
eynamt. By sca e byHKunSHENT  [@, O] pa 1TerpanianyByYH  SKaHe
X,
JUCHAN CHJAMpanH.
5° Arap f(x) pa g(x) pvuxunsaap [a, b] opaiuKna HHTErpanaHyBuy
Gyaca, y Xonza f(x) £g(x) dysxkuna xay [y opamikia HHTerpaida-
gysui Oyaaxi Ba ywey

b b b
‘ [f(x)=g(x)]dx = i F(x)dx= ’ g (x)dx

(popMy1a VpHHI GYuiamm.
Hcbort. f(x) Ba g(x) dpynaxunsnap [a, b] opanukaa HHTErpasianys-

i Gyuicun. [ewar,
n—1

= b
37 &) r= {0,
k=0 :

a

limg, = lim

AP—-U Ap=0
n—1 b

limo, = lim % g(E;] L’\,\,’k—_- 5 g(t} dx.

>0 |
Apm0 Ap=ll 5= F

318



) S f(x)‘.:t £(x) pynKIsHHIT [a, D] opaistsiari moc itrerpaz
HHFHHAMCHIH G3aMH3:
n—=1
o= WIfE)£gENAY =
g
fe=0
n—I ';4
— N f(E)Ax, = (ENA X, = 0):£05
=2 f{rblnlf! i gis I 71 &

f=0 k=0

Bysgan A,—0 na Kyifugarara aravis:
4 s
limo=limo,=lima, = | flx)ds = [ g(vdx.
Ap—0  kp—0 . J
By wznanran popmynaHHur VpHH IKAHHHH alrJataji.
l-natua, Arap fi(x), f (), - - o [ (¥) QYHRWEIIApHIIT Xap 6yi-
Pit [a, b] opaaukga MHTErpaiialyBuH Gyica, ¥y Xoaja yuwoy

+c, fy (x) (g=const, i=1,2, ., . 1)

ip -0

Cufi (%) & Cofa(0) + - v+
QyHKuMs xaM 1y opaHkia HHTerpajIaHysul 6yJaanH pa

(/]
[. leofy (%) 5 Cof 2 @)+ ... +c, [)de =

2 4
fox)dx + ... +C".’ fux)de

b
=) ( fL(x)dx+c, s

dopyvyaa Ypunan 6yaaLH. . )
By uatixauudr HCOOTH IOKOpHAArit 3°- Ba 4°- Xoccadapgad weaut

YiKa L.
6°. Arap f(x) Ba g(v) QyuxuuAnap la, b] opaangna HHTerpa/Ianys-

uir Gyaca, y Noaua f(x)-glx) dyuxius Xay Iy opaaukaa muterpaiia-
HypuH Oy.Jatd.

HcBor. f(x) Ba g(x) dbynkunsaap [a, b opamixna uxrerpanianys-
i Gyacu. Y Xoafa MHITETAINHHT MaBXYIIHTH NaKIJaru teopevara
Kypa
n—i

H 1 al ; R )
1}3:1_‘[05/(1’) — s/(P)]—?_LlﬂJ% (M, —m) Ax, =0, (9.32)

n—l
I;lg{’[ﬂs(ﬂp) I Sg(P:") ;.;;'}Dir_f:] ;\d (/Wk = lll,;)A.\‘k = 0. (933)

k=0

Aspax Gapya x€ [a, b] map yuyn f(x) >0, g(x)=0 ne6 xapailn.

Y xonaa ¥ x€lx, Xppy] yuyH
o<<m,

0<my
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TenrcuaIuKkAap Ypunan 69.H6, ynaan Kydnaard
0 < my-my < [(x)-g(x) < My M,

TEHICH3AMK Keanb uHKail.
Papuwanxn, [x, X =0, 1, ..., n— 1) opamuiaa f(x)

GYHKUMSHUBT KYHifary anig uerapajapi:
mf) = inf {f(x)-g(x) },
M3, = sup{f (x)-g (x)}
MaBXyA 6ynu6, ysaap yuyH
mym, < mh < Mj < MM,
TEHTCH3ANKAAp Ypunau GYaamH. ¥ Xonga KyHHaari
M2 —md < M M, — mymy, = Mj, (M, — my) -+ my, (My—my),

M=sup{f (0} > M, M =sup{g()} =M,
a<x<h a<x<b
TEHCH3MK/AapHH 3brHbopra oJH6 (f (x) Ba g (x) QyHKUHAIAD [, )
YerapaaHTaHJHrH YYyH M< oo, M' < oo Gynam), TOTAMHS

n—l|

Sp.P)—sp.,(P) = kz (M) —mf) Ax, <
0

n—1 n—1
<M ?_: (M, — m)Ax, - M 3 (M[ — m) B,
=0 k=0

Sunu (9.32) a (9.33) ImynocaGatnapnan ¢ofijanancak, y Xoama
Anparn

n—1

]?ET-.IQSJ'I'K(PJ — 81.,(P) =}2T0;:;(.1'I"; — ml)Ax, =0

TEHIVIMK Kenu6 uyuxand. Jlemak X ) bVHK a, b
(ant. 2 -g(x) dynkupst | opan
MHTETPaNTaHyBujy, » T()-g) By + bl opan

Sunn f(x) pa g(x) dy e "
. 2 YHKUHATAD HXTHEpHi 1iHTer paJyIaHyBul
auAAap 6yncun. bup ToMoHAaH  x€ [a, bFi aap yuyH 0y

f) —inf{f (¥)} = f(x) —m >0,
g) —inf{g (N} =g(x) —m' >0
TEHICH3MMKNAp Vpupan. Mkkubun TOMOHaH,
f(x)g(x) = [f(x) _nl][g(x) m’] L ) 1o f
" i— L mg(x) 4+ m'f (x) —mm' |
€3a Onamus. Ogopuga MCOOT  STuAraHura x;;.runa 4°- XOCCaHyHr

TIRACHTA (1- wamipkara Kapanr) kY i
\ Ypa, x) g (x nxins [a, bl o
AKAd MHTRTpansanysyn 6ysanu. e e la, 8

4°- Ba 5° xoccana i
4 3 pZaH KYHHIArH HaTH)Ka keauO QHKaZH.
c-marTnxa. Arap f(x), g() dyskupsnap [a, b] Za HuTerpas

320 5

v



i 1 f(x)
HYBuM Ba g{x)=d >0 Ofaca, y Xonsa ] DYHKILIA x5 fa, b opa-

JHKRa unrerpassanysut Gyaajl.
3-marwsxa. Arap f(x) dymxuna [a, b] cpamikpa MHTerpa ) tayy s

6ynca, yneN yuyn [f(x)]" GyHKuns XaMm Wy opanyyn, HhTerpza-

HyBUH Gyaanu.
— 7° Xrap /(x) (j)ylll\'u”}_! la, b} OFHJT“K,’Ila HHTeTpaﬂJlaHqu" 60,
¥ x€la, b) nap yuyn fx) = 0 Oynca, y Xojaa Y

f f(R)dx >0 (a<lb)

6V.1ann. .
Mc6or. Tavpudra xypa ywoy :
n
3
ima=1im ¥ [(E) Ax
lifp—*ﬂ 7-P—»0k‘__do 2 2
iy mapxyn. Monomukn, VX€[a, 8] 1ap yuyn f(x) > 0 SKay, ynAd

n—1

o= Ef(gk)Axk>0

k=0
Ea ni—1
lim V@) A= 0
hp 10 f=
OVaann. Jlemax, i
" F(x)dx=0.

4-partuua. Arap f(x) Ba g(x) Qyskumsnap [a, b} 0paaHKkna HH®
Terpasnanysut 6y, v x€[a, 6] 2ap yuyH 1f (x) < g (x) Tenrepzmi¥

Vpunan Gyaca, y xonza viuby

( Fx) dry< Jrg(x) dx

TEHICH3MIK XaM YpHHaH 6y.1amH.
Xaxniatan xaM, f(¥) Ba g(x) dbynrunsaap [q, b] 1a nHTerpatnanys”
) >0 OYHKINSHERD  muterpananysay i

uil 6ysramigan g (x) — f(x L
4- Xoccazan kean6 unkans. 6- xoccara kypa 6y xonza

f (g () — (%) dx>0

a
TEHTCH3NMK KenHG unKann. DByHIaH WMSZaHTan Tewrcuamikka ra 6y-

JaMH3.
5-natnxa. (Kow n—ByHAKOBCKHE Tenrcysaury). Arap

f(x) Ba g(x) dynxkumsaap [a, 4] opanukaa HHTerpaiaHyBil  6y.1-

21—2651




ca. v Xoaga (ioxopiard Xoccamapra xypa) ymwly f(x) —og(x) (z—
HXTHEpHE Y3rapMac) ¢yukuus Xam [a, O] opamukia wirrerpatiiaiiynas
6yaanin Ba ™
b
[(@—agwidx>0
a 1 Y
TEHICH3IHK Yy PHHIH.
Jewmak, HXTHEPHIT y3rapMac o COM yuyH
L_' b b
o | g ()de—2a [ [ g@)det | /2()d=0
a a a
TeHTCHAMHK VYpHHIH. Dy TeurcHsiuKiHur dvam towomingarit uhoga' ¢ ra
jicGatad KBagpaT yuxaf Oyaub, y oo HEMr Oapya Xakukuil ufimatia-
puia MaHQHH SMac. [evak, Oy KBapatr YuXajuiHT HHCKPHMIHAHTI
Myc6aT 3Mac, AbHA

3 | b ]
[ [f@ewadef— f Pdr {g*(de<o. ..,

Harmsxaza Kyitugars

WE /F
<|/ f Pwde ]/ [gwds 939

!I‘I f(x) glx) dx

TeHrcH3IMKKa Kedayus. By tenrcusnik Kouu—Bynioserad menzcus-
ne6 aranami.
> = . . v
8. Arap f(x) dynkuus [a, 6] opaukaa wurrerpaaganyBui Gyaca, y

, A1 - P :
L™ xonga 17 (¥)] GyHRWIA XaM 1y opamMkia Iurrerpaiaanysyi 6yJans Ba

g 4
..‘ f(x)dx <.)|{m|!:--

¢ i

FEHTCH3GHK VPHHSIH Gyiaiu.

MeGoT. [(x) dynkuua (@, b} opamuiaa uurerpataanysui ’Gyncxm,
V xonJa ¥ €>0 oaunranga xam luywiait 8 >0 con Tonmmamiku
{a, b) opamikmt Imavetpu  Ap < 8 Oyaran  xap  xaupait p=

{xor X19 = v o x,} 6Vaaxaawra mucGarai
n—1
WY
S(P)—s(P)= >o,dx<e
k=0
Gy 1adH, Oviaa o,— [ (x) dyaxuusnmir [x,, Xl ODaTREAr: TeGpa-
FIHIMLL

Pamuany, ¥ x'€la, 2}, % "€la,b] map yuyn xyfmmgaru
WD T—1f) < (Y — F ()]
TeHrCH3AHE  YPuaai 6Vanb, yupa
SUPI\ fx} | — |F(x") i< sup [ (x) — F (x|
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TeHrcuaIMk Keant uikanns. Hemak, o< @ Gymia o Tr
WX HI-
wiammir [x, x,,] Aarn Te6pammun. Hatixapa 1 Py

n—l fie]

8,71(P)— s, (P) =§E, A< Vo Ay <,
= =0

6ynazn. Bynnan |f (x) | pynkunsuunr fa, b} opaaukga .
ULV ERTTRY
Gyaumn keanG uHKan. €rpasinanysun
7(x) xampa If (x)] dysxunsnapumnr [a, b] opasukaary niterpan i
FHHAUJApHIN €3aMH3: :

n—|

o=Y[E)Ax,

k=0
n—I|
0y = E] [ (&) |Ax,
k=0
Y xompa
it He=l
lol=| ¥/ €A% 1< DI E) Ay, =o,
= k=0

6Ynamy pa Ay — 0 ga aumuTra YTH6 HM3naHran TEHTCH3MKHEHT VPHEJN
3KAHHrA MIIOHY XOCHA KHJAMH3.

8- §. ¥Ypra xmitmat XaKkuparu Teopemaaap

[(x) dyukwns [a, b] opanukia awuxmanran pa uerapajanran 6y.-
cyn. Y xonpa [a, b] opaJiikna y

m=inf{f (x)}, M=sup {f ()}
MaByL Ba ¥ x€[a,b] yuyn
m<fy<M (9.35)
TEHTCH3IHKIAp YPUHJAH GVaami:

6-reopena. Aap j(x) @yrxyus la, b opaada urmezparia-
Hycuu Ggaca, y xo0a0a wyHdal iaeapmac wimsu<M) con AaexcYO-
Ku, yuidy ' i

b
Ir f(de=nb—a)

menzaux gpunau Gynadu.
Hc6or. (9.35) TeHrcusmkaapian 3- wativkara Kypa Tonamms:

4 4 b
j mdx < ’ f) dx< {'de.
a a a

Byunan
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b
mb—a)< ‘ f)dx < M (b —a).

Sy renrciamkaapun b —a >0 coura Gynamus:
b
| fade
a
= e

Arap .

{ f(x)de
a
M=
3 b—a
ef 0J1CaK, Y NOMja H3JaHlaH TeHT/IMK Kesub wHKamu. ;
A 6-natiina. Arap f(x) byuxuun [a, b] opamikna y3aywcus Gyaca,
y Noaaa 6y opaqiaa lynzai c(cE[a, 6]) wyxra TonMnamguKi,

b
[ [(x)dx=F(c) (b —a) (9.36)

VPHHJH Gyaamy.
Teﬂr;flll:;[%gg, fx) ngymcmm la, 6] opanuxma wnterpanmauysuu. Jemak,
b

6- Teopemara Kkypa ' f(x)dx = (b —a) Terrmuc Ypunnm 6ynam (Gyn-
a
a2 m<p<M).
BoabtiaHo—Koliuser  HKKHnaH  teopemacura  (5- Gofgary 6- Teope-
nara Kapaer) acocan [a, b] Aa wyHAal ¢ wyKTa TOMMLAAAMK,

flo)=p

6ynami. Byngan (9.36) teursik-
HHHT YPUHIIL 3KaNi Keand YHKaal.
(9.36) reursank fu, & opanuKkia
f(x) =0 6yarai xoama copna reo-
MeTpHiK ma'l;uora ara. Mawayy-

K, yiuby ’ f(x) dx anux sturer-

1l

. Pajl 3rPH  WiBHKMI  TPANCUUSHHHD

1o3umit ndpotanaiim (53- unsmagare

53- un3ma. aABb  tpanenusita waparr). Suan

H(x) = 0 Gyarauga ny srpu unsuk-

gt TPATIEUHARKHE JO3H acocit b—a ra, Gasauanuri f(g) ra Teur Hﬁf’m‘al{

TyEpH TYPTOYpUAKHUHT j03ura Teur (53- wismana aA’'B’b tyrpu TYpTOYp-
yaKKa Kapanur). I

7-reopema. Aeap f(x) ea g(v) pynryusaap [a, b] oparukda uu-

neepatanyedy yauo, g(x) dz;t/u_{ct;uﬂ wy oparuxda 43 uwopacuny (3-

sapmupyace, y xoada wiyndaii yseapmacbp (m<sp<M) con sasocydru,

b
g de=p (g s (9.37)
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L S A8

MCHEAUK Ypunau 6iaadu.

.”c(m 7. Aunk mirerpaaminr 5- Xoccaciird acocal f(x) g(x) DYHKINA
[(], Dl Opﬂ.lllllglla |[||Terpa”ﬂa”yﬂl]" 69,{]3}[”. 3”}1” g('\’) (byHK]U[;] [a‘b]
OpaMMKia Mandiit Gyavacnn, suim ¢ x€la, b] 1ap yuym gix) = 0 6y-
cull, mefmik. ¥ xonga mo< f(x) < M TeHTCH3MKAADHK g (x) ra kY-
naittupnb, cynrpa Xocin Gyaran ymty

mg (1) < ) g () < Mg
Tenrcnaniiunaplm la, b] opanmna nHTerpanaab TOMaMHa:
b
d b b :
m [gdr J( o) gl de < M ' g(x) dx. (9.38)
a i : é
Mxxn Xommn Kapaitak:

b
2) ’ g()dy=0 6yacun. ¥ xonza

b
‘ f(x) glx)dx=0

6YanG, Gynpa p 166 m<p =< M TenrcusMiKJapHi KalOaT.JanTipyBuu
HXTHEPHI CONMY OJHIL MyMKHH.
b
6) ﬁ g(X)dx >0 6yacun. By xonza (9.38) TenrcHsnKIapnan
o

b

§ Fmewar

m< L </
{ glx)dx
®
Gyamue weaut unkagn. Arap
b
ity glx) dx
HEs i
g dx
a

ne6 onecax, yuia
y g

{700 glde=n | g () dx
6y.aanu. e ,
\ (@, b] opannkpa g(¥Y)<0 Gyarania .(9'37) dopMysa Xy LIYHra
yXiam nc6otnanani. feopema ncbor Gyaan. e '

7-naTuxa. Arap [, b} opajpuiia f(x) dynkuws ysayrens, g(-\)
(GyHKIUN HETerpalanyByl Gyaca, XaMaa My Opaaniaa g(v) dg}"}u\mm
V3 muopacuny yarapripMaca, y Xonjaa WyHA3H c(c€la, b)) nyKkra TO-
TTHJIA NI,

325



b b ML W
‘ [(x) g (x)dx = f{c) J glx) dx
TeHTAMK YPMHAH Gyaam. - =

it
By matimanuur nc6otu (9.37) teursyxka acocnauagy.,

9- §. Yerapanapu ysrapysuu GynraH aHHK HHTerpaniap

f(x) pyuxuns [a, b] opanukaa !uurerpannanysuit 6yscuu. ¥ xomna
auuK HETerpafHHHr 1°- xoccacura kypa f(x) dyukuua wcrancan [a, x|
_la, b] {a<x < b)opanukaa Xam HHTerpasnaHyB4H Gyiags. Paswanku,

x
f(Fa
paTerpat £ ra Gorauyk. d'Hu F(x) med GenruiaiiMus.
F(x) = f feyde.

o Sumu f(¥) Pynxuuara kypa F(x) dyukuusguar xocc_aq'rébiq'(g{ '(ya-
JYKCH3AHCH, AubdepeHiuaNianyBud Oy dingu) yprauamus. .

8-teopewma, Aeap f(x) pynwyun [a,b] oparuxda unimezparianys-
yy Gyaca, F(x) gyrkyus wy oparuxda ysayxcus Gyradu. v

Hcbort. f(x) dynxuus nurerpasiauysys ovaramn yuyu sup |f(x)f=
=M< o Oyaamu. * x€[a, b] uykta oand, yura myagait Ax >0
OpTTHPMA Gepaitukki, X - Ax€[a, 6] Oyacuua. ¥ xodaa £ (X) Qpyskums-
HHUHC OPTTHDPMACH Y4yH KyHuzarsra sra GyJamis:

x+Ax" x xi-ax
AF(x)=F (x + Ax)—F (x) = [ Fydt— j F(t)di }‘__f(_r_}q{;“

Anuyg, HETErPaJHHHT 7°- Xoccacigau (.boﬁﬂaﬂﬂlllrlﬁ TOTAMH3:
X4-AL
arwi=|"| rod
(I

Jemarx,

*Ac £ Ar
< [ [fOldt<M | dt =MaAx.
J .

a3

[AF (x)| < M Ax.
Byuanas 3ca
y Jim AF (x) = 0
Ax-++40
Mt KeIHO uikafu. Ax <{0 Gysramsa  Xas xyau lmgopn_uanka_ yx-
waws M AF (v) = 0 6yaumn kypeatdnam. By sca F(x)  QyyxUMSHHHD
Ax—~—0 ¥ )
x€{a, b} HYKTana ysaykcusauruHi Gigipafs. Teopema 1cGOT Gyl
9-treopeMa. Aeap f(x) Qpynkyus [(a, b] opanuxkda unmeeparranys-
yu Ojaub, X, €l(a, b) nyrmada yaaykcu3s 6yaca, u xoa0a F(x) pyusius
1, Hytnaoa dugpepenyuanrranysun 0fradu 6a 44t
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F* (xy) = [ (%0)-
HebGo 1. F(x) (pym(ummnur \q, NyKTafars opTTHpMAcH:

g A F(x,) = J /(1)dt (Ax>0)

LT %o

HH 0n6, Kyigari
AF (xp) '—‘ffxu;'

Ax
ailupManil  KapaiiMiia. AHI MHTerpajiiiir xoccd.aphian Golinananns

TONaMi3:
Xy Ax Xo-Ax

_A_F_f_l_ m.1—=—[ Fdi—jtx) | dt]:
. Xo--AX -

1 i A cr
- L j I/ () — f(x)] di.

T
Xo

By mynocabaraan

Ax
S _fe) < 2 g G (9.39)

Ax

TEHTCHAMK Kemib ‘JHK@)IH
Hiaprra wypa f(x) ynxms X, HyKTaza ysnyxcua ]abpucpra acocan

e 0 onuHranjga XaM IMynpan 6> 0 coll TOMM.TAaAHKH, Jx— 1.,!<6
G) araitha | f(x) — f(x),! < & 6ynam. Arap Ax <0 ne6 oacar, y xonpa
{EI'(U' Xy Ax] yuyn
[y — o) | <e
6ynann. Hamokana (9.39) Tenrcnamix Kyduxari
xn‘i"Ax
P ) < j dt e

{” [T J

kypuira' kenaan. Hemak,

!M f(\')[<a

Bynnan
il b AF (x, o
lim 225 iy,
bx—»-+0  Ax
aban Y

F*(xy 4- 0) = f(x))
TenraHk keamG uikaan. IOkopunarnpek, Ax <0 Gy.aranna
A Fxg)
lim % — ;("‘.0)!

Ax-r—0



STBHH
F' (% —0) = f(xy)
TeHCAHK Xam ypuumu 6ysuwd kypcarniagiu. Teopema ucBor OyJmi.
Arap f(x) dyskuua [a, b] opaauiaa HHTErpasIaHyBUH OYMIHO, X =2

Ba X = b HyKrasapia yanyxcu3 (Oyuga yuxuusHisrc v = @ Aa yHraai,
x==0 ja 3ca vamAaH Y3NYKCHIIHCH Tyurywunagu) Gynca, y xouaa

Flat+0=fa+0), FO—0=F{L—0)
Gy /Il FOKOPHAATHra XAl KypcaTunanm.
8- HaTHXa. [ (x) pynkuus [a, b] opanukaa  yanykcus 6yJica, ¥ Xoaaa
¥ x€la, b] yuyu ,
F () =F(x)

6{naau.

Hemar, F(x) dyukuns f(x) wuar {e, 6] paru Gowaueuy yHK-
LLHACH .

Suad KyfiH uerapacH y3rapysus Oy.araf aHHyK IHTerpaass Kapaif-
mus. f(x) dysxums [a, b] opamukma uurerpannanysurt GyJscun. ¥ Xon
na 6y dyuxuua [x, 6] <la, b] (@< x<b) opamixna xaMm uuTerpanna-
HyBuH Ba 6y nurerpan x ra Gorauk Gynmami. Y Hi

D(x) = [ Ft) dt

neb GenrunaiiMu3. AuuK HHTerpan xoccacwiai ¢oiifasauud TOAAMHI:
b X ]
-,‘ FO)dt= _’ F(t)dt+ ( O dt = F(x) + B(x) (a < x<b)

Byugan 3ca
]
D (x) = ;‘f(t)dt_F(.\-)

v AL keaud unkand. by Ttencanx, P(x) PyuKHHAHHNT XKOCCATADHHA

{x) xamaa F (x) OyHKUMAJAPHUHE XOCCAJAPH OPKAJI YPrai MyMKHH-
HCHA KYEC&TalIH- JKymaagau, arap f(x) dyuruns [a, b] apanugia
y3yKCH3 oyJca, y xoajga

D (x)=—f(x)
&
6y nami- Xaxuxaran Xam, Oy Xos4a [.f () dt masiKyq Ba y uekau coi,

Fx) GYNKUMA 3c2 I0KOPUAA KeNTHPILITAH TEopeMara Kypa la, 6] ga F'(y)
ociara 3ra 6YJG,

x ! (]
o (x) = ([[@dt) = [ FO)dt —F0) = — F'(x) = — flx)

6)‘1 Jlajgy.
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10- §. AHHK HHTerpaanapH XHcobaaiw

Hirrerpan MaB3yCHiHIT acocHil  Macananapuaan Gupr byukuus -
TerpanuiHir MaBAKYAMIH Gyca, HKKHHYHCH — DYHKIUNA  HiTerpa s

XucoOaatigHp.
Buz f(x) dyHKIHAHHAD [a, b] opanuKAari aHHK HHTErpauuu wuurer-

pas AUFHHAHHHAC YeKJH JHMHTH cHparsja TabpHpaarai k. Okopit-
A4 aitTuG {TTAHHMH3EK HHTerpan HHFHHAHHHHT JHMHTIl Tymyngacy
MypakkaG XapakTepra 3ra GyHO, yHH XHCODJall, XaTTO coana Xomnap-
Aa (uy GOOHHHT 9- § fa KeJTHPHAraH MHCOrd Kapanr) Xam apya KH-
Huk Oynamu.

Tyrpit, f(x) PYHKUHAHHHT HHTErpAJUIAHYBYHAHTH  Mabaym Gfica
yina wirerpan HMPHAMGT THMKTH (@, b] OpamHKH Gyawnaur yey-
Aura xam, xap Oup 6ymnaKaa OJHHraH £, HyKTanapra xaw Gorau 6ya-

b

mait, A, — 0 na sroHa I(I = ’ Fx)dx ] coHfa HHTHAAAH. By xoa
: g

[a, b] opanukHi OyJaakaatIqy Xavia &, HYKTAJapHH HiTErpan HAHEHEIH
Ba YUHHC JIHMHTHUH XHenGaalura KysiaH KHAHG O MMKOHHHH Gepa-
Zu. Harixaga (YKL HHTETPaZHHIL TOMHI ydyH OlpopTa 6y.aakaat-
ra nucfarad vuTerpan AUFHHAHIHAT  JHMHTHHH  XHCOG.ali eTap.aH 6)"-

BEY (8
&
Macaaqai, !,vd.\' guterpaann  Xucobaaitnuk. Bymna f(x) =x oy.md,

y la, b} Opan;(:l(_}la yaayiens. Jemax, Oy dyuxuns [a, b] xa nurerpan-
JauyBai. [a, b] opaaHKHIl yuwby

P={a,a+a, a2, ...,ctky ..., atna =)
Oysacaarmi 06, Xap 6up [a - ke, a+ (k+ 1)e ] Gynakaa £ =
—. ¥ Xoaaa

= a - ko, peb KapaiMH3, oyuga o,= :

rr—]| n—1 ri—l|

. P | L — N (
o= N[ (8) A, = l“(a +k a,,)a,rank}‘ (@tk-a,) =
=0 = =0

=g [(nate (1 +2+3+.. . +(—=1)]=

, h—a (n-—l)nl_ h2—qgt Hs
=o,\na+ — - R el T (- 0
Byuaan
- . br—u® b—a 2 — g2
limo = lim oL edem e Il L
Gy =0 @y =0 2 -2 2 2
Iemak,
b
% b — g3
| xdx = 2
J 2
o



Yayman, k¥ Noaaapaa QOyHKUMSIAPHHIT HuTErpaiiut  Tabpipra Ki-
pa XHcoGnam xuinn 6yaaan. Mynsur yuyn unrerpasidapuin Xucofnai-
HHHE aMa/il KpNatTlan Kxynail Gfurau fyasapuml TOMIL. 3apypHATH
TYTHIAAQML.

1. Hrioton—Jlefi6unu (pcp\lynacn Yuisy 6a1u1;xa,,¢ym(-
IISJAPHIIT ANl HHTErpaniapiin  NicoSnawija Keur KyJaanagurag
¢opMyJIaHH KeATIpaMu3,

Mapaysxy, f(x) gyusuns [a, b] opamigaa ysaykeus 6yaca, yxonna

Fx)= ‘f(t)dt . 1 hiE
GyHRINST Wy opanukaa f(x) QyuxuuAHNHT GouLTaHFY (bym\ulmcu 6y-
naa. By Gup ToMonzaH.

Mikkunun ToMoHAaH, f(x) @yHxkunaHuur uxTiépiii Gownanrny dyHk-
unsicu P(x) Gepuaran Gownanrny OYHKUHA F(X) aan nxTuépHit yarapMac
kyunaysuura $GapK KuaagH, sSbHH

D (x).= F(x) + C (C = consl)
Gynali. Hewmax,

= S [ dt+C.
By TeHrJMKiaH, aBBanl x = Q 1e6,
; P(a) =C, (9.40)
cyurpa x =1b ne6, 1 .
P (b)) = i' [ dt--C (9.41)

TeRryiaapiy Tonasus. (9.40) ea (9 41) renramiaapian uxtnépuii Gow-
sanFiy pynks P (x) yqy“ viuby

_[' [ dy=® ) —P (@ (9.49)

Gopmy.a resm6 umxamyu. By (9.42) dopmyaa Hewonon—Jetidnuy gop-
Ayaact neb arananH.
O}lﬂT}la, (9.42) TenrsmKkHuUHr yHr TOoMOHMiarn @ (b) — ¢ (a) aiinpma
¢(,\)1 Kabil €31amgm:
PH—P@ =P | .

JleMaK, ), Y
[(f(x)dx=P ().

1]

i z b e —a®

Mucoanap. I, \.\'d.v:-—':il = —
. - [ -

i

330



b

T
2. :—-—-]ﬂ).’
x

B T o R %(a>0. b>0).

a

73
2. Varapysunaapui aaMamrupuur yCyaH. f(x) dyuriys
[a, U] opamikpa amikaanran va ysaykcu3 6yacun. by xonga f(x) byi-
3

UHAHHHE aHHK MHTerpasH { [(x)dx masicyn Gyramu. Kyminda yarapys.

a
YHHH ANMawWTHPHI  HATIMKACHAA 66[)"./”‘8" uuarerpan YHAaH Cozmapo;.;

HHTETPa/ira KeJTHpHAAIIL.
Dapas xuaiiik, anui HuTerpasia y3rapyBud X yiIby &= ()

dopMyaa Guaau anvautupiarai 6yu6, Oynaa Kyduaars aptiap Ga-

HAPUATAH GYJICHH:
a) @(f) dynkuua Gupop [=, ] opanukaa anmiKJaHraH Ba Y3NYKCHS,

¢ Yarapysuy [u, f] opanvkia yarapranga @ (f) OYHKUMSHHHT KHAMAT-
napu [a, b] opanHKRaH YHKMAHAM:

0 ¢(x)=a, o) =b

B) ¢ (f) dynwiud [a, f] opaikaa yaaykcns ¢'(f) xocmaara sra. ¥V

Xoana

! ]
{1 dx= | Fle@)-o () at (9.43)

a [+3
TeHLHK YpuiaH Gy/1aii. |

Xaxusatay xav, [(v) dynkuwia [a, b] opammgaa y3aykcn3 Oyarans
yuyn iy opadmiaa Goumianrny dyuximst @ (x) ra sra 6yanG, (9.42)
dopMy.IA YpHHAN,

{ee, ] opaauicaa @ (p (1) dbyuxwingy Kapaitiik. By dyukunsa [o, ]
opankiaa y3aykena Gyanb, ymiuHr Nocuaacn (6.5) dopMynara Kypa ky-
fugariya €snaami:

[P {e@)] =P (¢ (6) - ¢" ).
Keitnstrin tenranggan @ (x) = f(x) sxkauuun sb1idopra 0AHG TOmAMu3:
[P @) = [l (0)-0"(1).

By sca @ (@ (f)) dpyukuns (o, Bl ga f{p(f)-@’(f) pyHKWHAHKHT GoLtr-

nanFRy yukuusct Oy aumig Giagupags. Heiotou—Jleirin dopary.a-

cHra Kypa,

I
J G @)@ O dt =P (o (B) — D (ip ().
Byuu 6) wapraan ¢ohigatauud ywly

Ih
fHo@)-o (d =P k) —dla) (9.44)
@
xyprrntwaa S mymsny. Wyrpal xum6, (9.49) ea (9.44) MywHoca-
Garaapaan (9.43) TeHrHK KeaHb YHKAZH.
Miucoa. Kyftugarn
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i
[ VT—x%dx
3
HHTErpajill y3rapysunuii aaMawIThpyll yey Guaan Nucobnanr. By un-

Terpasija X = sin? ajmawtipil 6axkapamus. Y xoapa (9.44) diopmyna-
ra K{pa TOnaMmu3:
/2 2

1 .
j V1 —xtdx= } )/ 1—sin®t -cost df = [ cositdl =
(1] 1} 0

n
=7 =

1 1 | i fys
='§‘[—2—-7—7C0521:|df-:[?t—]— Tsant} U:T-

3. Bynaxknab uHrerpannail ycyan. u(x) Ba v(x) Gynkums-
niapHuHr Xap upu [a, b] opamikaa ysmykeus w'(x) Ba o'(x) Xocunanap-
ra sra 6yacun. Y Xonna

b

[u (x) dov (x) = [u(x)-v(x)] ;: — va(x) du (x) (9.45)

a

MyJ1a YPHHJAH.
CI}()pxz]l}(_mga'rzm xaM (6.9) diopmyanara xypa

[2(x)-v(x)) = &' (x)-v{x) 5 w(x) 0 (x).

Jlemak, u(x) v (x) dynxkuns [a, b] opamipa . u'(x)v(x) -+ u (x)v' (x)
by NRIISHHHE Gownanruy dyaxinscn  6yan6, Hbioron — JleiiGunu dop-
ﬁynacura KVpa

b "

‘_[u' (%) v(x) + 2 (@ ()]dx = [ulx)-v{x)] I

63l AnMK uHTErpaa Xoccacuaan (poizanaunl TOmaMiu3:
b

b
"v(x)- ' (x)dx - .j'u(x) - (¥)dy = [u(x)-v (x)] r‘

P
By TEHTANKAAH 3ca $9.45) (hopMyna xeanb Ynkanm. :
(9.45) popMyna “'u (x)dv(x) nnrerpanun  XHIOOMAUILIT | o(x) du(x)
ETerpanil x_ncoﬁﬂarura 0.71116"_ keqami. Dynaa u(x) xamaa dv (*) napuy
mygnaf’l TAWJIAW  JO3HMKH, ‘|.U(X') du(x) nurterpan umxonnar Gopnya
copia XHcobaancHE. g ¢
Mucoamaap. 1. ..lnxdx mITerpagHn XucobJaaur.
Arep u(x)=Inx, (}v (x) = dx ped onmmca, y Xoaia
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du = S dx, v (x)=x
X
6yauG, (9.45) (opmyJiara Kypa Tonamu3.
3 :

) 2 z i z 2
1" In).'d.v—;xlnxll —3 -t‘de:fxlnx!l ~x’[ =2[n2—1.

T =

D= [sin"xd,\- HuTerpanmit  Xucodaanr, Gynga n—q, | 9

o
By nurerpan, xycycan n =0, n=1 6yarauza ocoursua xeos

JaHaZH
= g x
= o g
ly= {dx:—;—, 1, = \smxdx:l—cosx] = [
0 = b L 0
#n > 2 (Varanga Oepuarad HHTerpajnd
a2 /2
o=l
I,= { sin" \d,\—’ sin"™" xd (— cos x)
0 i

xypunniiaa 83u6, yura 6ys4axaab nHTerpasaty bopyyaacuun K Faaii-
miz. Hatiokaga X
= z
I, = (—sin"" x'coS,\')l0 +(n=1) | sin" x.cos? xdy —
[1]
Eie

T
=(n—l).-fsin”_‘J ¥l —sin® ) dx = (n — 1) {‘ sin "~ydy—
W 0

E

—(a—1) ['sin"xdc= (2 — 1/, ,—(n—1)1,

0
Gyand, yuIiau yuoy
n—1
L= li= (9.46)
peKyppeHT opMysa KeJHG UHKANL, ‘By dopMyaa oty o o i
npTerpadn =2, 3, ... GyJraiaa KetMa-xer \HeoGaaw myMkiHH. B3

Ky#nga n— &Kydr Ba ToK GyJaramia Gepuaran
HH KeJITHPAMH3:
1= 2m —xydr con 6yaranga

m{‘rerpaﬂmmr I\'_Hﬁ.\[ﬁTH-

I 2m—1 2m—3
m=""om " om—29

3 1
g

4

G')]UI
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2m—Nn" =
= emn 9 (9.47)
n=2m -+ 1 —T0K con 6yaranna
J, je—fm . =2 6 4 2, _
w4l T g g 9n — | 7 T G
(2 m)!! (9“18)

(2m 4 1N

Bynpa ml! ciMBOX m 1aH KaTTa GyaMaran Ba y 6usan GHp XiJ >§(y¢'r-
JNKKA 3ra OyJran HaTypan COHIaDHHHT KynaiiTvacusu GHIMIPAAU.

1lfynpail KuaHo,

2 @n—N11 x h i
¢ w7 2m)1! T o arap n==2m Xygpr 6ynca,
sin’ xdx =
‘0 (2m)!! ' i
7 e TR Ll 2m 1 oK 6yca.
Xycycan,
=i
f’sin'"‘ xdx = l
8 3
n

[ sinfxdx = 2.,
) 3
4, Bannuc bopmynacu. XOKophia xeaTHpuiran 2- MHCOJAAH

olizanannb, 7 COHUNH HGoaNoruH (hopMynany KeaTupaMi3. Papuwanky,
-4 .,
0<x< T Gyarauza

. onl L . 2n—
sin” ! x <sin x <sin?"'x (n=1,2...)
. i
FeHICH3NNKAAp §puHAN . By Tenrcusankaapii ]O, —‘ OpaHKaa  HuTer-

paninab
= = &

lt: sin™ ! xdv < E:sinz" xdx < \ sin™ ! vdy,
0 0 0

cyurpa (9.47), (9.48) ¢opmy.aanapian (poiiaanannG TonaMus:
_(Eu)!! 2 (2n—1)_!! @ 2n—2)!!
@n+ 11! @n)t 2 @n—hH1 °

Dyrpan
_emu 2 1

@emn 2 1 x
[(211—1)!!] 2n - <7< @n— D] 2n
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Te.”FC”CiJTHK.Wap Kestf ynKaan. Ao 63’ TE‘HrCLBmH\’.mpmlur YCKKd TapH-
Aa Typran wpopasap afupvact

@t 1= 1 [ @ml J2
I [‘2”_ 1)33_1 M (2n—- 1)) 2n -t 1<
[ @mr 12 L] T 1

(2n— l)!!J 2n-="1 "2 2 _Q;;

6Ymub, 1 — Aa Hoara HHTHITAHM YYYH yuIGy

2 ]2 1
ol S ]

2=
s (21 — 1)1

dopmyna ypimr 6yaani. Jevak,

2 A 2n 2n

2 —lim S o ¢ :
9 v 3 23520 2n— 1| 2~ 1

by. (9,.49) (opmyaa Basauc gopsyaact neftiaags.

27 4]

(9.49)

2
1

11-§. AHHK HHTErpamiapH TaKpHOHi xucobnau

Bus 1oxopiga unterpad ocTHAATN (QYHKUMAHMNT Gourtancuy (yHK-
WHSCH Mabaym Gv.ica, annk iurerpatim Howorton — MefiSuun dopsyaaci
SpaaMiiia Xucobalr MyMKHHAHTHHI KYPAHUK. Amyo  Goiugauruu DYHK-
JUIHIL TOMHII MacajacH NOMM OCOHPMHA Xad Gyvaeepwaiizu. Arap -
TErpa] OCTHAAFH (SyHKUHS MYPaKkad 6‘)"f_l_ca,‘ TETHIIAN aHHK HHTErpa.THH
XHcoSaalmuIr rakpuiil ycy MapHiE Kyadaumn siosnM. By yeyadap
nuTerpat octifack f (x) GYHKIHARN YHI TAKDHOR ndogasoBus KymXaT
Ouman amyawrnpuwra (f () = P, (¥)) acocaanamu. f (~) dyuxuns [a, o]
OpaJIKAd aMiKJaHral Ba y3ayKcil3 Gyacui.  6- GoGmiur 7-§ nga scaa-
THO Yriaran dynkiumui KYnxax Owian aKunalutapus xakmgark Beii-

epluTpacc TeopeMacira acocan, v € >>0 coH ommranza xas —— coura
: b—a

s¥pa wiyudait P, (v) x§nxan TOMUWIAINKIL ¥ ¥ € [a, b} aap yuyn

1f =P, i< =

b—a

b b
TElFCH3ANK Ypu Syaamt. Byngan !P,, (¥) dx nurerpaaunur | f (9 dx

HHTErpaIra KUV KeTI0 YnKam. f\:alilif\'_arau Xas, aHdy HHTEr-
padiHIHC Xoccanapillan (oHAAaaHid TOmaMya:
e & ' o
{ f(x) dx — fP" (x) ax| =‘ j I/ () —P, (v)] dx} <
g A i g

la

b
gf If (0= Py )1 dx< £ (b —gy =,

[yupait KHanG, wyiingard
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b b
; flx)de~ ‘ P (x) dx (9.50)

TaKpionit gopmynara xeJaMua.
Macanim, [0, 1] opamikza anHMKNanran Ba y3ayKcn3 6yaran Qymk-

LIHSIHHHT S f (x) dx nuTterpasnus TakpHGHMH ndoaanoBuM GoOpMyna TONMIL
0

Tanab 3THJICHH.
Y6y

B, (%)= i f (i) CE x* (1 —x)n—*

0 \ 1

KyNXazuu Kapafimik. Onataa, 6y kynxan Beprumeiln kijnxadu ne6 arva-
qagu. YOy KypcHHHr «DYHKUMOHAN KeTMa- KeTJHKJIAD BA KATOPJAp»
6o6unnnr 10-§ nga n—> oo na Bepruwrtefin kynxaauuunr [0, 1] opaiugaa
,‘(x) GYHKUMATA TEKHC SKUHJALIHINM, SBHH ¢ >0 osmHranga Xam
v x€10, 1] yuyn

[F(x)—B, )| <e

TeHrCH3NRK YpUHAM Gyaumy ucGOTIaHaAH.
1 1
(9.50) dopmyaanan doiaananu® Tonamua: 5‘ fx) de= an (x) dx=
0 o

J n p n " !
sj [2 i (i) Ck x* (1—.\-]r—*] dx=3 (—) cr 5 2 (1 —
J Liso VT k=0 7 g
,__x)"—k dx.
Sumt Ie = ‘ (1l —x"%dx, k==0,1,2, ..., 2 uuTerpansapun
4

xucobnaiinik. Bynaxna6 nnrerpannaw yeyan (¢4 = 25, duv=(1—x)""* dy
Gunan ywoy
3
el =1, 2

p ey Mo I s S e
peKYPPEHT MYHOCAfaT/aphi NOCHJ KHIaMIi3.
" By myHocabaTiapdan ¥ R yuyH

n! k

crl

e oL LN G ci-2 g
Ak g (a—h) n—k-p1 ! k=l

n x=2
1
= O =00 1 = (=) e =
6 r:—i-—_l

xeq6 unkanu. Bynu snmiGopra oscax, Gephiran aHHK HHTETDaJHH TaK-
pHOuit uponanosyn Kykunarn
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1
j J (%) dx =
L]
popmyqa XocHa 6ynanH.
o

—
==
3 |=
—

n

l "‘
R
k=0

( f (x) d¢ mrerpasny TakpuOui Xucobnall Ayaiapunan sHa Gupn

a
MiTErpannaul opanmiriy [a, b] nu n T1a TEnr 6ynakka Gy
6ynakaa f (x) pyHKunsHy et <
1) C — const;
9) Ax + B (A, B— yarapmac);
3) Ax*+Bx-+C (A, B, C— yarapmac) .
KYpHIMIILATH, ABHE HOMIHUM, GHpHHYM B2 HKKHNYH Japamasd Kynxal-
napias GupH [';H.nan aaMalTHpRlra acocjanrai. bui 6y xomapﬂ); a'nﬁ-

xiza Kapao, { [ (%) dx unrerpaanit TaKpuOIil MbOAAJIOBUM TYFPH TYPT-

Gypuaknap, Tpaneuus Ba napa6onanap (Cumncon) dopsyaanapura keda-
MH3. ]

1. Tyrpn TypTOypuaxaap GpopMynacH. ,
[a, b] opaiuKza anukJanrai Ba yanykeus Gy, ymmrf () i

2
-‘ [ (x) dx

BHTETPANHHE TaKpHORA xucobnaws tanab stiscwn. Appasno ¢ x€la, 8]
yuyH )
a+t

f(x)%f( Qb)=C0nst

qe6 0nub, Wysipari

; ¢
N (ot o (it
S Fe dvm [(2E2) 0—a) (9.51)
a
qopMYJAH XOTHA Kuaamia. Dy
TakpuOiii Gopnyaa (54- yn3ma)
i (x)=0 Oyaranja aABb arpH
yi3HKAN  TPANEeLHANIHT 1031HH
aA'B'L  7yFpi T{pT6OypyaK
o311 Ouaal  anMalTHpRIHILHEIL
KypraTami. (9.51) dhopmyABHHHT
aNHKAITEHN OLIHpHE] MaKCaal:
na la, b} opamukni g = Xov X1»
Koot Xpots X = b wyxraaap
éppaMiia 1 Ta TEND 6y.naKKa
6y.116, Xap OHp X %, +l] 6y- .
nakaa (9.51) dopmysa Kyana-
ppnags. Y Xonaa

92.-2651
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*e4-1

\ f)dexf ( %‘t‘) (o —0,) = f’;"’f (%, L)

xk I 3
Gysany, Oyuaa T
! Lo b=a = ¥t ‘ 1\ b—a. !
X,=a-t k- y A= ———— =g g L) 2T
== n “e 2 iy (ﬁ 5 2) n '
xk+[——,\'k=b—a (k:e[).l,?._.,,n—l).. .
Hampkaja Kyiiugarura sra 6ynamus:
g B *2 Tkl : =
[ Fo)de= [ de+ [ FO)dvd o4 [ F (%) dedisii 4
% s I £ it
n b — i ot
0 P W der ="+ ) + .+ )+
3 n n B’y o
] i
/ e s b—a T |
ST A m [(-\r,—l] = it llr (o) + [ ('\‘l) Ells s _f_ i
+ )l
) A
[Lygaa# KHaHg, \ f (x) dx unterpamus Taxpubuil Nicod.amu YUY Ryt
nart ’ : . . K
\ fx) dy = L:—" Flxd FFled+. .. A4 F (x)+. ..+
a :
b 1t I
= =t S 92
Bfle)=—— 3 F (x) (9.52)

hopMyJlara Keaamus. 3
(9.52) dopMyaa myrpu mypméyparaap ¢opayrace et aragaji.
Ognataa, Takpuonii (hopsya unkapuarania, aabarra Y KYTIaHmI-
rapAa iy k¥iaazuran Xatomikin aunKIaul ki Gaxosiat Tako3o i
gagi. BYRIHT HaTiRKaclna Talgpuﬁx)u hopayiTaaap y3apo TaKKocIaHaIi,
(9.52) dopyyaaunur Xatomuri yuwdy
. b—a n;f —
R,=\[() dv— > () . (9.53)
I\ o=

n
(0]

afipMa Giaad 1gozatauair. Y Gaxoaaiisns. Byuuur yays f (x) dyrk-

gust [a, D] opamiaa ysaykchs [? (x) Xocnaara sra Gyacuu ne6 Kapaii-

MH3. " ~ o
AuHK HHTErpajHiHr XoccasdapHaad do#aatamié K, mi Kyiingary
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n—‘l T)i41 = fe=1 Zpsy
Ry=% | () dx—* V!(x,flu“\ f () dy—
] :"l' p=hy
i n-ﬂl Kk} n—1 Tkl -
3 ima=3 | 1 0 —rgax.
=0 %, = ¥,

Kypunnwga éauw Mymxud. Tejiiop ¢opmyaacn
! e a0
f(x) _f(xl.) —‘f Xk) (x~xk) 3 2_/ (S‘_.)(X—xk)'

- - , - = e
Rax (ofipananaiingk, OyHza £, COH X Ba X, COHJ2PH OpacHia GyJapm.

Hamnoxana
n—lxp .

=1 Xk L] sl o _
R=Z1 " [F G —5)+ 31" €) x| dx =

"—ﬂ] +1 L | Tk
= L IF &) g (r—mydr o2 () (r—
= *p “xp
) ) E
o N (* ==y O
—x,)2dx] = — Z s F(E) (x — x,)* cx
2
h=0¢
%
Oyann.
Vpra wuiMar Nakuaard 6-TeopemaniHr 5-mammkacura kypa
L] Xpop}
/I A
5‘ f”t)('\"‘ x)rdx =" (€) g (x—x)dx=
L3
("k+l — )3 (o—a)® , 2
— k) frEN = Toms f tEL_} (~I:Elxkv _‘,‘__H}}

Gyaam. Ulyngadt xuand, R, YIYH Kyilupary

(b—af o—ap =}
R \_,_;[E}_______ L NPT
= '! |, : 19 42 924 pt n 3! t‘;h_]
fee=L) k=0

ngogara xenami3. Papuiankh, yuby

= JEQ -+ FPEDF . L
=T i)

”
= 206 :

E€Ela, 8, EEla, bl ---» Ei€la D) mukpop f7(x) wuur [a, 8]
OpasHKIary syr gMYlK 71 XamAa SHT Karra M” KufiMatnapi opacija
61, bl
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n—|

m" V FrE)< M”,

F/(x) dyuxuus [a, 5] opaskAa yanykcus. Boabuano — Kouwmimur
MKKHHYH  TeOpeMacHra xypa (5-6obparn 9- reopemara xapasr), (a, b)
HHTEpBA/IAA WIYHIAN § HYKTA TOMHIANNKH,

re=— /&) ce o)

gyaam. Hambxaga R, ymoy

Rn— “, a! l' (L){ Ela, b))

KYPHHRILHE OJajH. Jlemal\',

b =l

[iwde=2=2 % j6)+ =L . @5

e k =0

Iliyugail kumb, [, 6] opaduiia HKKNHUH TapTHOAH Y3AYKCH3 XOCHIE
b

ra ara Gyaran f(x) Q)ym\'uuﬂmmr \ f(x) dx wunrerpamunn (9.52) TyEpu

a

yprOypyaKap (pop\xy Jaci Epaamiga Taspuduit xicodaauca, Oy Tagpi-
Guit NICOOMALT XaToauri Kydiparu

BV e wpe
B ‘_’iff (@), C€la, b)
: 24 n3
popMyIa Guian HdosaaaHai.
9. Tpaneunsaap Q)opwn dacn. f(x) dyuxuna [a, b} opamkaa
ARHKTAHTAH Ba Y3IYKCI3 oyacun. y¥x€fa, bl yuyvu

f (\) is) floy— fla) o bf (a) —- af (&) (955)
b—a b—u
1e6 o0, ! f(x) dx nuterpasiut TaKpUOHil 1pOIATOBUM YUIOY
b ; 1§ ) T
H F(x)de = ‘ ‘ ! fﬂl"l — [ (a) g bl i...s af (b) i
o—a D —{
= M —a (9.56)

(pOPMY-1AHIT XOCILT KHJaMI3. (9.55) myHocaGataaru

fo)—f(a) x,be(a)—a['(b)

b—a b—a
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whona (a, f(a)), (b, (b)) nyxra-
Japian YTyBuI TYFPH YH3HK NYK-
TACHHBUT OpARHATACHNN H(poLaAak-
. (9.56)  rakpubuit  dopmyaa
f(x) >0 (yx€la, b)) GyJranga
(65-unama) aABb srpu  wIBHKIH
Tpanenusnnnr tosumt a ABb tpa-
neuuss 1031 GitlaH  aaMaUITHPH-
JHIHHY honanaiign. Suan (9.56)
(OPMYIAHHHT ARMKJUTHINL OLUHPHLL
Makcamina fa, b] opamkun a=
=Xgy Xyy ¢ ..y X, ;o X,= b HyK-
Tasap ¢ppamnaa n ta Tenr 6Y-

ALl
Jakka 6yan6, xap 6up [x,, x,. ] 6yJaxaa f(x) Gyuxunsunur [ f(x)dx
x,

55- un3ama.

nnTerpanira nucbatan (9.56) dopmyaann kVanznamus. ¥ Xoina

i f (i )4 7 ()

: 5 Vo T (s
5 ,-(x)dm“«_;’__ki Fp—x) k=0.1,...,a—1)
:"k i & X =

6ysm6, namnkaga ywoy
([ds= | [ dr + [ f@det ...+ fxdem
P Xo 4 : ¥n-1
r L1 [5) L L) g — &) ot TR t el 0 e h
iy -1 (x b— (xa) —Flx,) |
| £ ”_])QI JI“”} "xn = xu—l) = 2 - [' = 2 3 b

I 0) ) F e )

dopyynara wesamis. Jemax,
)

j’i(x) dem b=2 f e TV () =

N (TR (o ! (9.57)

By (9 57) qopmyaa mpancyusaap gopsysacu 1e6 aTaaaliH.
Suan (9.57) Tpaneuusnap GopMynacHHNNT XaTOMITHEH, SIBHH YOy

n

X i 1 ‘
Ry= [ 1ax— =2 [[WET) 4 o) +
A )+ A )

alnpmann €axonafiMus. Byunur yuyn f(x) Gymkuus [a, b} opainkia
yanykeus [ (x) Nocuaara ara G¥acun geG Kapafimps,
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ODAJIHK YUYH I0KOPHUAA KeJTH-

: . b=
AsBano e x,5-1], 0<t< =
n
puITal TaxKpuouit HopMyNaHHHT XAaTONMTHHH, SHHH

xk-i-f

r, )= \ Fx) dx — &)+ :t"_"_'l'_”t (9.58)
Xp =

al¥ipMaHil Gaxonaiimus. By QYHKUMAHHHC ¢ GYilHua GHPHHUY BA HMKKHH-
yit TapTHOAH XocH/MAMApHHH XHcoGuiaiimu3:

i) = (g.k*"f(x) dx>’ ~(W ; t), = f(x, + =

X
——:1, [F () + fx, + )] —éf’ (%, +t)=3I IF (x, -+ z)—'f(x,,)l—
—%f'(rk+t),
6 = ;- F e, +10) —%f' (6, ) — i P (x, 4 O) =

£, )
T (e, + 8.
paswanky, f=0 ga
r,(0=0, r;(0)=0.
A

0 =—=1"x+4

TeHTIHKHH [0, ] opamukga HHETerpasIalMH3:
t

j' Fo(t)dt = — % U (x, + D dt (9.59)
0 0

BHp TOMOHJAH

;

! !
| roydt=r ()} = r. (), v
[} jo

JKKHHUIL TOMOHJaH 3ca Vpra KniMar xakiparn Tteopemafau ¢oiigana-
10,
wt , .
i 2o ey (= .

(e o, +0dt =P/ (8) 3 tdt = 2 &) (€L x, 8D

0 0 :
Gy HLHEHIL TONAMH3. ]
27 Hampxkaza (9.59) Teurank Kyiupars
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ri) = = [ (E) (5 €L, 5 1) (9.60)

LR

1(}"p|unl(1"1'x:fff' ona.
Ywby
; AR
)= — %-f" (E,)

renrankun {0, /] opamiKAa Huverpasaad
t

- i

' i [ g

i [ ride=— er @ar (9.61)
[¢] 0

3

HH TONamii3: /
L J
{70 dt =r, () Ilo =r,(0),

r I
. a
[ &)dt =7 &) }th——’;f”(&;) (5 €lx, x, 1)),
0
Hamixaza (9.61) tenrsuik KyHigani
| apmes
fk([) = —'Etai,(gk)

Kypnumra  xejapn. Y X0A1d, I0KOPHAAril (9.58) mynocadataa f.=
b—a

Ea

— X 1e6 xuco6nab,

o= —— =,
o k-+1

Jhtl e :

‘ 1 -‘F(\}dl Loli=ed fiten) 1 Flxsy) b —a)p®
3 [ 2 24 2

Xp

dopMysanl KoCH KHAaMI3. Hamikaza Kyfiuaarura sra 6yaasis:

" (&)

f‘fu)ﬂ:j"f'(x)dx +.xf'/'(X)dx+ U+ l" f(x)dx=

h—u 1f (xg) -+ “AI i l-':—r; o
_ (b—a)® <1 F(y .
S e S '.—‘lf(,\,‘_,r-r-f{.ru)}_
b — 0y e f[H‘uJ"-ff\,,)
— T G [T )+ 00+
B—a® P E
[ f(.\'”_[)J e SO LR R ety e 41
n

AsBas l\'_aparaumms,uex
frE G E e

n

o
Y
W



HIIOp f:’ (x) dyskumsnnar [a, b) OpajHKAArH 3HC KHUMK XaMga 3ur
aTTa KHEMaTaapH opacuaa 6yum6, [(x) dywxuwmst [a, b] opanukia ya-
YKCH3 Gysiranufa sca, wyugait &€ (e, b) uyKkra TonHIAgAKY,

y FUED A T ED A . PUE
it R
wviiangd. Jemak,

b

b— (o) f e, )
sli[(x}d.’f:._ "_a [r2¢ -%-‘r(,\"] . "{"qu_i] el

b —al? o, o
— == () (G€(a. b). (9.69)
L
p AIERE

Ilyngait g6, | f(s)dy unrerpanun taxpubuit ndopassobyu (9.57)

a
ppaneuHsiyiap opMyacHHitT Xatomura ywsy

R,

__ (b—af o,
12 2 re
qopMya GHIaN XpcoBaaua.
3. Mapat6onanap (Cumncon) popmysacu. By xoaza (a, b
b

opalHKIA aHMKjaHran Ba ysaykens f () dymxuusunur | f(x) de nuter-
a

P ” 2 -b
panHHK TakpHOUT Xucobnaw yuy f(x) dymxumisun (e, f(a)), (5;—

f ('—‘-}_—b)) xamaa (b, () myxramapgan Yryeun y= Ax*-+-Bx+C
napaéona' 'HYKTaCHHHHT opauuaracH Ousai aawawrepamus. Bepuaray
(a. @), ("_'2:'..0_, ftf’)—li)) Ba (b, [ (b)) nykranap opxanu napaGona

JTKA3HII MYMKHH. Byupaail napaGosa sirona Gyaaan. XawuKatad Xaw,
y = Ax* + By + C napaGoia roxopuga afituaran HyKrafap OpKamM yr-
TaHd YuyH yIUGY

Aa? {-Ba + C = {(a), '
a4 h\: fa-l- b o p @k b

A.(JE_J . Br\_Q_L) EE= - )l (9.63)

A+ Bb+-C = [(b)

elraKaap ypuuau Oymagu. DBy cHCTeMaHHHT koathduipenTaapiaay
y3uarat

a* a \

(' a-b ')': ail-b | . {a—b)*
2 2 4
b* b I
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AeTepMUiialiiT Xap OoMM Hoagan dapkan (YyHKH @ # b) Ilevlax (9.63)
cuetemMa srona eyumra sra. By xon (e, f(a), Ar )

Xamaa (b, (b)) uykranapgau sirosa y = Ax® +4- Bx + C napa6ona YTu-
HIHHH Gmmupazm

Sunu _[ (Ax® + Bx + C)dx wuurerpanuu Gepuirai yf(x)dx i Ter-

paaunir 'raK_pu6lm KHitMati 2e6 Ky#iugacy

_T'f(x) dx =~ F (Ax2 4 Bx + C) dx

dopmy.taii Xocua Kuaamud. By rtaxpuGuit dopuynagard [(Ax* + By -

+ C) dx Hurterpaans XucoGmaiMH3:

6 — g3

j(A,ﬁ+Bx+(:)dx.=A-%'l'°+B%'||:+Cx}:=A =2

+BE% top—a)= =L RAW +ba+ @)+ 3B(b-a) +

+6C) = 2=={(Aa* 4 Ba+C)+4lA == (alb)—lhc]

—[r@ 4f(” <)+ io)-

- (Ab* + Bb + C)} 5

4 i -
Wyiegait kians, | f(x)dx sirerpanin TakpuGuit xucobrain yuyH yiudy
i

; [ f@ +4;(a_+_b) +f(b)] ©.54)

a

Popmy.aara kenamus.

By (9.64) dopmyna f(x) =
>0 6yarauga  56-unsvajga
Kypearaaray aAlBb arpu uH-
3ukmit Tpanews oty aAllBb
3IPH  WH3NMK/IL Tpanelyst 103
Ounart aavawrrapuanwmiit 1do-
Janafin. -

(9.64) Gopmynanuur  anu- I
THPHEN omupuws yayn [a, b

opanK s 56~ unama,
Ty = Xpy Xpy + v -y Nyp Yopa1e Kapyor « v+ v Koo Koy g0 Koy = b
(xo <X ChL< ... < Koo < ""ﬂc-{—l < xk+'_’ <...< '\:'.En—:!<x;’u—l < '\"Jr:)

HyKTanap Gpaamuaa 27 Ta TeHr GyJaKka Gyan6, Xap Gup [y g
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R=0yea, | pese 1) opamik 6yinya onuuran wnrterpaara. (9.64)

" :
“bopMydann ki : ;
POPMYJANT Kyyinanamns. ¥ Xoaza [x, Xop. 0] OpAMI YUYH

Kok n
g
a 4 .Y2:+2—x!_ LIF IS (%)
J T PR () - 4] () + gl =
Kok 2 '

b Y
= s [ (x,) + 4 (tye,y) + f'('\"lk«f-ﬁ)] (k=0,1,...,n—1) ‘(.9.6 )
OopMyJiara srampz,

Hatixaga BHHK HHTerpasiuHT Xoccacuman dofixananub, Kydniars
ndoaara sra 6y.aamua:

b : X, % s
_lf(x)dxz_ff(x)dx—k\'f(x)dx—;— +§ f)de' =

A= (] () + 4 F03) + [ () -+ (F () + 4 () -+ )

o r (f (‘x‘ln—'l) S 4,-{".’”-- I) T f(xz,,))] = .‘,“;”ﬂ' [f(xo) R
o)) + 4 () + F ) + oo o, ) + 2P0 +
+ Fled =+ o Pl )]
Hlnylay"l KWIHG, f(x) GYHKIMSIHANT aHuK HHETerpasini Takpuoni udo-
panaHanran Kyhipard
b —
6n

b
g. filxrde =

a

%10 (xg) = f (eg) 4 4G () [ Gea) = o e

ah f(xg”_l)) 4+ 2(f () + flxy) - . - +f(‘v2n——-2))] (9.66)

dopMynara kenamus. By ¢opumyaa napadorarap (éxn Cusncon) Gopmy-
saacu et aranani. .
TNapa6onanap GOpMyJIACHHHHT XATOJUIMHH  TOMIL YYYIl f(x) Ppynr-
qAra KympMMya wapt KyHuJaaaH.
@ . ol vy
dapa3 xnnaiiuk, f(x) dynknus [g, b] opagunia  y3IYKCHS 7 (%)
X0CHTIaTa 3ra Oy.cii. :
Apgano (9.65) TaxkpuGHH (POPMYJIAHHHT XaTOMIrH YUIOY

Xok-t2

re= P dr— = () + 4] Cy) - Cgs)) (060)

2R

afinpma Gunan ndoaanasaan. Yuu GaxoaaHaix.
Kyhiparn

15
FO=r) =1 () (9.68)
épaamun: bYHKUHANH KapaliMna, 6yHaa
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Hyjep|
ry () = Y f(x) dx—‘éf(xzk-,.l — B+ 4] () + [y 4 01
'x‘.‘/z-i-l ~t
Ba
__b—a
T

By :(9.68) dynkuusnn ketma- ket yu Mapta mudxbepenunanial, Tonamus:
. ] i
£ (l) == f(x'_)fg+1 + t) AF i(xgk.g.[ —'t) o T[i (xgk_:_l _‘t) +

+ 4f () g+ O =5 [ (i + 0 —

—F Gy =01 — 2 1) = Ty +0 + [l — 0 —

—2f (Nl —f (F Gapger + 0 —T Gy — 1 — i_i: ry (B);
() = 2l (g + 0 —F G — 0 — - (e H 0 +

.y 2023
+f (x2k+[ — i — h_-" Ty (h):

Frr) = £ G 0T Gy — O =5 1, (B

Loppy T
OyHaa ‘ f (x) dx wnTerpannuur ¢ GYitnya XocitnacHHu XucoGaamiia
x:k—{-l_t
8- natitnsanan (oitgananauK. Suau Jlarpamx Tteopemacura Kypa
P g + O —F7 Gy =8 = I () 2t

(& € (%yy — 1y Koy + 1) GYsAUINIHN 3bTUGOPra Oncak, y Noaxa £ (#)
HUHP Mpogacit KyHHgard

2 T
P () =— | &) :‘:—G ro ()

KypHunira sra Gynag. !

Arap F(0)=0, F() =0 6y£mu.mnn 9bTHBOpra ojcak, Yy NOIAa
Ponnb Teopemacura kypa wydnad £ (0<T{, < h) HYKTa TOMWIAMNKH,
F'(t) = 0 (0 < £, < h) TerrK YPHHAM Gfnagu. F'(0) =0, F'(f) =0
TeHr/uKapra kypa sna Poanb  Teopemacrra acocan wymmait fs (0 <
<t,< 1) uyxra tomumamk, F7(6) =00<t, < t) renraux ypun-
nuw Oynapa. Ilysra yxwaiw, ywsy FQ)=0, £ () =0 rearaux-
Jlapra Kypa 10KOpHAATHAEK LIyHIaH t';1(0<l:,<t..,_) Hyl\'{a TONUAAAHKH,
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FU) =0 (0 < i, < 1) Tenrmx ypunan  6ynamt. Hamnkaga F(f)
GYIKIS yuyn t_ 1, 6yaranna KyHwzarura sra Uyrld\rlllB

rer 2
0=F"(t) = =5t [V &)+ 32 ru()
éxu

r () =— i’“_ = [UVI(E,).
3uan (9.67) Ba (9. 68) \1ynoca6a"r.napmi bTHGOpra oMb, 0KOpHJa-

™ (9.65) dopmynann KyHuzarxua &zamia:
b R

J () de= "; g

o) = AF (Xop 1) + [l 0)] —

X
__—=aF qqvy e i .y
BT [PV () (=0, e (El)Y
By 7enrimkian ¢oiiasanné tonamia:
b a Xy o
g J)ydx = { f@dc+ | fegde+ ..+ | [(ode=
a ’Ea ;l "‘2"—‘2
b—u

= —— ([ (xg) + 47 (x) + [ () + (F (%) 3 4f () = J (o)) +

Ao ) 4 () F ] — 82 i) +

2880 h5
HVE) + G, )

Jlemar,
f,r(.v)dx-._- : o) =[x, ) 4= A (fix)) - J ) 4 oo
’ ol (N 2 ) T g - e —
e _:a}au Jl,l: o (9:69)
6ynaa :
0% () = ™ &)+ iV ;! VG e .
b

1ynzait Ko, K f(x) dx unverpannu TakpuGnii 1posasosu (9.66)

CMacon (POPMYIACHHHAT XaTOJHIH

(& v
mf” & (€ (a b)
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npona Gunaly auHKIAHALM.
b
Bus oxopuna | f(¥) dx muterpainu TaKpHOWit Xocobaaw yyyy
a

TyFpH TYpTOypYakJap, TpaneuHsaap Xavia Cuviricort - dopmynaiapiuig
kentiupank. By Takpubuit (opMysanapiuur XaToHKIADHHH TaKKocag,
Cumricon  (OPMYJTACHHHHT alHKJHK JapaacH TYFPH TYPTGYpyak.tap
XaMAa Tpaneuussap (OpMYJAJAPHINKE AUHKIMTHLA  Kaparattja iokopit
SKAMJIHTCHEE K{paMu3.

Mucoua. Yuwby

i
f e—*' dx
0

HHTErpaNHi TYFpH TypTOypyaKk/ap, Tpaneinsiap sa Cisricon: qopwy.ia-
napy €paamia TaKpHOMH XHcODJafMH3. 3
[0,1] opamukmi 5 Ta Teur Gyaakka Gynamis. Byauuaur nyrraaaps
5 =0, x,=02, x,=0,4, ¥z3= 06, x,=08, x,=10
6y6, Gy nyxramapaa f(x) = e~ yHKUHAHHHT KHHMAT/IapH Kyiiga-
THYa:
f (x,) = 1,00000,
f(x,) = 0,96079,
f(x,) = 0,85214,
f (x5) = 0,69768,
f(xy) = 0,52729,
[ (x;) = 0,36788.
Xap o6u ainr ypracuun 1GoAAToBYN HYKTAHHHT qup}mnara.
aap;\ ,\I-I =p0‘61)’ H;KZH:[ O,g,pxs = 0,5, o= 0,7, Yy = 0,9 oym6, oy

& 2 K | o -
HYKTa1apaarnu q)ym(u;{;uumr x(_HﬁMaTﬂapll KyHHAArua:
flx,) = 0,99005,
Flxs2) = 0,91393,
flts) = 0,77680,
i(x}_ﬂ ) = 0,61263,
f(xg/‘2 ) = 0,44486.
a) Tirpu mijpmbypuacaap GopMyaacL ((9.52) sa (9.54) napra xa-
1
parr) Gfisa | e dx~ é (0,99005 + 0,91393 + 0,77680 -+

0
+ 0,61263 - 0,44486) = 1; 3,74027  0,74803,

349



6) Tpanceyusaap gopmyaacu ((9.57) na (9.62) napra xapanr) Gyin-
1
[ e dx~

]

ya

1 (1,00000-- 0,36788
_ g{nh -+ 0,96079 + 0,85214 - 0,69768 +
0 " = . L

s 0,52729) LA %(0,68394 + 3,03790) = ls -3,72184 ~ 0,74437,

Re= o ly
IR, < o= o =~ 0,006,

1 B) Cunncon opmyaacu ((9.66) Ba (9.69) napra kapaur) Gyinaa
[ e de~ 5—‘0 [(1,00000 - 0,36788) - 4 (0,99005 - 0,91393 +

"L 0,77680 - 0,61263 + 0,44486) -+ 2 (0,96079 - 0,852141-0,69768+
+ 0,52729)1:3_‘0 (1,36788+4-3,74027-4-2.3,03790) — % (1,36788 +-
1 6,07580 -+ 14,96108) ~ 0,74682. '

‘Q 12
| “E 2880.51

i

= 0,7-10=%.

1
Taxpu6uit GopmyJsanap épaaMuia xucoGnat Tomuiran ’ e=** dx yn-
0
7erpaJliMKHT KHIAMATHHL, yHUHT

1
f e dv=0,74685 . ..
(i

jouiiMaTy Bisan Takkocsaab, Cumncon dopmynacy €paamiia  TONHAraR
JHTETPANHHHT TAKPHOUIT XHIAMATH aHHKDPOK SKAHJIUTHIIL KYPAMI3.

12-§. dynkuHoHan XaKupa TyiyH4a

Bus 1-606aa uxtnépuit £ Ba F tyniamnap Gepinaran Xoiua E 1ym-
AaMHHNT SJICMEHTIApHHH F  TYNJAMHHHT 3JieMenT.apura YTkasysun f
élccnamupuumu, b ywly f:E — F akciaantupuind  TabpHJaran
oK. Xyeycan, E=N, F =R 6yarania

fiN—>R({fin—x)

AKCJTAHTHDHII COMNAD KeTMa- KeTMMTH TYLIYHYacHra, E =R, F=R 6yx
ranpa [iR—R(f: x—p) axcaanmipaul QYHKUUA TYWIYHYAcHTa OO
wed i Ba ynap 3- Ba 4-GoGaapaa Gatageint ypramnaui. [a, b) opamik:
ja @HHEJAHTAN (QYHKLNAAAp THMaMBHK M pefinik. umn E =M,
T — R 6ysranga ¢:M— R axciaHTHpHIIHN KapaHMu3. Dy axcianTh-
puill (PYHRKLHOHAJ TYIIYHYACHTa OJIHG Kenaj.

" 8 rabpH(. Arap M TynaamparH Xap Oup f(x) dysHKwsra GHpop
Konla €KH KOHyHra Kypa Gurra XaKkHKUH coH ¥ Moc KVituwaran Gjunca,
M Tynnampa gyrxyuonas Gepuscan (HuaaneaH) nefunaji Ba y
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D:f(x)—y &t y=D(f)
xaOu Gearusanagy. Bynna M (byHKIGONATHHHT AHEKIGHNO! TmIavu
AeiHna.
Muconmap. 1. @— [a, b] opamkia ysaykcHs Gjaran xap Gup
[(x) Oyuxuusara yuuur my OPANMKAArH MakCHMYM KHAMATHEN Moc
K§1oBuu Kowza Gyacmi. [evak, 6y xoagd ywby

P: f(x)—»mgxb {F10)} 8xu y=D(f) = max {f (x)}
GyHKuUORaMra sra Gygami3, Dy (YHKUHOHAMNMHT aHHKAAHHL TYnaa-
Mu M =C [a, b] 6ynazm.

- 2. [a, b] opanuxga uuTerpansauyedi xap Gup [(x) ¢ysxumsara
b

YHUUE aHUK HHTErpa f[ (x)dx nu voc K{Him HamiikacHAa Kyitngari

B~ [ P de &n D)= [ [0 d

@ynritonan Xocun 6yaani. By (QyHKUHOHATHHH aHHKTAHHUL TYRAAM
{a, b] opamnkna uwTerpasiauyBdil Gapua ¢yHkuHsIapiadn ubopaT T™VI-
JaM 6yaagu (ogaria Byipai TynIaM L kadu Berinanan):
" Bunn M — [a, b] opanmuKia aHHKAANTan QYHKUNSMApAan H30paT
Tynaay Gyane, ¥ f(x) €M, ¥ @ (x) €M yuyn
Rf(x) -+ Lo (x) €M

MytocaGar ypuman Gyacna (6ynaa k, I — Yarapyac commap).

Gy M T{maaa @ (f) GyHKUHOHAT aUMKAAHTAH AeMIiK.
< G ravpud. Arap ¥ /() €M, ¥ @))€ M aap vuyn dymuuo-
HAA yidy

D(kf - 19) = k Df) +- L D ()

TeHrNKIN  Kanoaraawmipea (OYHAA £ Ba [ —uxTuépuii yarapuvac cow),
v X012 D qusuKal PYHKEUORAN 1e6 aramagu.

Oxopitaa kesrripHrat

b
@)= [ 169

dyuinionan unauga pysrunonat 6§aans. Xakukaran xaw, Gy xip-
caTilli yuyH auuK HUTETPATHHAT X0CCadapmiaw doiitasanuw eraplit

b 3
Def + 1) = | )+ Lo (v <k | fo) dy +

a
b

+i1{oWdi=kP() L 10

a

Dyrrunonaniap Ba yapuiir XOCCATAPH MateMatimastir  (ymeLIONAT
aHajn3 GyauMia yprandiail. -
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10-505
AHHK WUHTECPAJIHUHT BADB3H BHP TATBUKJIAPH

Maremarnka, (u3uka, MexXaHMKa Xamia ¢an Ba TeXHHKaHuur Gomw-
<A COXanapnia yupaianran Kynruha MacajasiapHi eunilll MabayM (ynRK-
IIANADHAHE UHTErPaNNapHHi XMCOGJaWra KeJATHPHAAIH.

Y6y 606aa srpu 4M3NK GHHEMHI Y3YHJMTH, 3rpHM YH3HKJAN Tpane-
LHSIHNHT 1031, Y3rapyBYH KYWYHHHT Gaxkapray MM XaMAa Maccara ora

6YAraH Srpi YM3HKHHHT MHEpUMST MOMEHTH aNMK HHTErpajjap OpKam
xucobnanni K{pcaTinany.

1-§. Eii yaynaHre Ba yHMHr anMK MHTerpan opkaau ndopananuum

J(x) dynxuus [a, b] opanukna anukJanran Gyacun. By dymxums-
[MHT Tpadmuri Kyhiparn

{(x, [(x)) : x € [a, b]}

pyKTanap TynJaMiian nGopar. Wy rpaguknarn (a, f(a)) Ba (b, F )
JYKTanap Opackiari Srpi YM3HK €Ml Y3YHJMTHHBNT aHMK HHTerpan
opKam nonaNnaHHUIMHIA KypcaTaMua.

MabnyMiH, arap f(x) ¢ynkuusi [a, b] opamikia y3rapmac, SbuH
f‘x)zc, = const GOysca, Gy (yHxuuMaHuHr rpadury TERVCIMKIA
a, (b, €) nyKTasaphu GuPJALUTHPYBUH TYFPH UMK Kecmach Gymib,
yHBHT Y3YRINIH
3 y=b—a (10.1)
Eynani:

““Arap f(x) cynkuua [a, b] OpaJHKAa YM3HKJ/H (byHKUNS, SIBHA
iy =oax+ B (@, p—yarapmac conaap) Gyaca, y xoana Gy QynKuus-
:m’l‘ rpaduri (a, f(a), (b, f(b)) wyKranapun ONpJALITHPYBYH TYFpH
:uslllﬁ xecMacH 6Yaub, YHHHT Y3YHJIHTH

L=VG—=af i) —f@F =b—a VT +a (10.2)

65”13)1]!.

i
|
1

a

57- unama.
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Snmi f(x) dynkuna [a, b] oparukpa anHKAAnraH 6Yau6, yhunr
rpadurn 57- ynavaja KypeaTHAraH UMSHKHH TacBHpAacHH. By unaik —
yexaH conparh (6 Ta) TYFpM uIBHK KecMasapHHMHT OupIil- KeThn Ghp-
JawThpuaukgan Gopar. Oparga Gynjail 4H3BK cunwg wugux nef
aTaJjagu.

Papwanky, 6y Xosaa CHHMK 4H3HK Y3YHAHCH (TepHMeTpH) yHH Tammu-
KHJI STFaH TYFpH YH3HK KecMajapH y3yH/UK/apin HHFHHANCHTA Tenr
6ystanu:

L=V —aF +[[x)—/@F +V —x) + [f (x) — ()1 +
+ .o F V=P + ) —[) =

== j V(xk.*_] _xk)‘_r i [f (xk.H) —f(\fk)]?‘ (xo =4a, X;= b)
k
YvyMan, [a, b] opamugza awignanran f(x) Qymkuns rpajurs n oTa
Ay (e T, A Cey FOOL -0 Ap(6e [ (x)) nysTamn (a=x, <
<x < ...<x,=0b ysapo TYFPH uM3HK KecMacH €praMuza GHpHH-
KeTuH OHpnawrTHpHLIAay XOCHI Gyaran cuHUK uM3uiKIaH uGopat Gy.ca,
6y CHHNK up3HKHUHT REpHMETPH YWOy
1=
L= Vi — 50 ) — )P (10.3)
k=0
dopmysa Guyran xucobnaHagu (X, = a, X, = b).

[/:.—.

[l
o

58- uiama,

Oumu f(¢) bynxund [4, b] opamikia amuksanray HXTHEPHIT V3IyK-
cus cymus Gyscus. BY GyHsuns rpadurit [a, b) opamcaa 58- uns-

Maza xypeariuiran Srpil WMBHK CHHHT TacBHpnacun, Yy AB 1e6 Get

Tiafinia. [, b] opamiKHIL HXTHEpHH
P={Xo, Xy o002 xn} (a=.‘€0<xl< . <J;n =10)
6ynaxaamsn om, 6yayEWl % (B=0,1, n) HykTanap opKami
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Oy Yxura napaanen TYrpi uMsMKnap Yrkasamns. By T{rpu unsiiaps
nuur AB &t 6unan kecuwran wyxranapu A4, (x,, f(x) (k=0, 1, ...n

Ay=A, A,=B) 6ynamu. AB titnarn 6y uyxranapus Gup-Gapn G-
nad TYFPH YH3HK _KecMaznapi €paamiia CupAATHPHG L cripuimg uM3HKHI

XOCHI Kunamu3. L cumng uusuy AB &ifra wuamsiran cuung 4uauk e
araiagu. DBy cuuuy uusmg mepuMerpuun L ge6 Gearmaaiiank.
PaBuwaHky, cunit 4HsuK nepuMetpu L xapanadrrau f(x) dyHkuus-

ra GOFMHK Ofmiuy Guian Gupra [a, b] opanusun  Gyjakjamra  XaM
6oFMK Gynaxu, apau L = L, (f).

Arap P, Ba P, nap [a, b] opanuxuu wuxkuta Gyuiaxsamt GYH6,

P,x P, 6ynca, y xonna 6y Gynaksauniapra moc AB éifra ymssrad
CHHHK YH3HKJap NMEepHMETPAApH YUYH

Lp, (D<Lp, (D
TeHrCU3NMHK YpUHIM Gynamm.

Xawukarau xam, [a, b] opamukun P; Gynawxsaw Kyfiuigaru
Pr="{%p Xio ooy Xpp Ky <o XY @a=x, <5 < <<
<X < ... <x,=0
Ky pHHHIIAA 6yu6, P, 3ca P, Gynaxnawminr Gapua GyJayBUM HyKTasa-
pH XamJa Kyummmua 6urra x* € [a, b) nygTaHm Kymmul HaTipKacHia
xocun 6yaran 6ysaknaw 6Yncuy. By x* uyxra x, Xampa v, HyKra:

nap opacuna KOMNALICHH: xk<x*<x,‘,+l. Jemak,
Po={xy, X1, -y X X5\ Kpyyy - s K la=x <0 <
<xk<x"‘<x,l+l < ...<x,=0b.
PaslaHiH, Py oc Po.
ZE éfira wusuaran P, Oynaxjamra Moc CHHHE UH3HK ZP|(f) 1y
giira umsuiras P, GyJak/jauira Moc CHHEK YHIHK E,,__ (f) mas daxarri-
na Ontra Gynaru Gumanrsna dapyk Kpuaapi: ZP‘ () na A, A,y OynaK

Gyaran Xonua, ZP.(f) xa sca ukknra A, A* xampma A* A, Gyaaknap
gop (58-umamara apaur). Ammo A, A, TYrpu uH3MK  KeCMACHHHAD
yayraurn A, A% xamna A* A, .| KecMamap Y3YIUHKAAPHIHHT AHRHIAN-
ciIaH Xap oMM KaTTa GYusMaraud yuyn (y4Oypuak GHp TOMOHIHHHE
y3YHJHCH KOJIras HKKH TOMOM Y3YHJIIKJIApHHiHr HICHHANCUIAN KaTTa
smac) ywoy Lp ()< Lp (f) tenrcuzamg ypuuwsit Gyaaat.

Jlemak, P 6ysaxmamwnuur GysyBun HyKTaJapH condii opTTipué Go-

pHiICca, AB éiira umMsusirag yJjapra Moc CHIHK UYH3HKJap UepuMeTpJaph
xaM opTub Gopaau.

P G{nakjawiHiHr AnaMeTpH Ap Hosra mithnia Gopraupa AB  @itura
ypanaran Oy GYJjaknaura moc cuuus wnsug wy AB éiira Gopran capn
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AxnInnawa Gopai, CHHHK YH3NK NepHMETpH 3ca AB @immnur Vay -
riHi Goprair capH aHHKpol nonanait Gopany, 2e6 kapam TaOuHitamp.

l-tranpud. Arap AB Gimra unsinran ({2, b] opankun xap xan-
Iail P Gynaxnaiura Moc) CHHAK YH3HK MepHMeTPH )

n=|
Lo () = DV (=% F () — F)E
k=0
Ap—>0 na uexan mmnTra sra 0yaca, y Soiia AB @it Y3ynausKa sea
1e6 atanami Ba ywoy

i Ly 0=

auMut AB GHHMHT y3yHau2u NeAHIaji.
Xycycan, f(x) =C, C = const Ka6u 6yaca, AB @il y3ynsuru

ri—l n—|
Lo(h =X Vi W+ C—0F =SV —x) =
k=0 k=0

n—I|

= E (G —x)=b—a,
k=0

=lim L, (fl=b—a
Ap —0

656, (10.1) (opwynara Kenawua. Arap f(x) =cx+ B ka6 6yaca,
AB &t yaywmra

L,

n—1

LP fy = E ]/(Xh—i—l '_','II.JE +ol (xk+l = x,\.)e_ =

k=0
n=! e I
= E Vit (G —X) =V I+ (b—0a)
h=0

Ba
L=Ilim Le (D=VIta . (b—q)
hp =+
6ym6, nanpxaga (10.2) hypyas Xocua Gynsay.

Suan 8 y3yurnHiHe aHuK MHTErpan opKain xangait npogaTaHi-
U KpeaTamid,

F () pynsumn [a, B QPaﬂ"‘WaBalill‘ﬁﬂa*lmH. Y3nyKens xaMaa ysayk-
cus f' (x) xocunara 3ra oyacud. By dynkumsnuar [a, 5] OpasHKAarH
rpagurn AB @il TacBpIACiH, JEHINK. la, b] opaman uxtnépuit P:

P={xg X+ %} (a=x0<xl< S <x,=Db)

6y naknampn omd, AB €iNIa HHSHIIAN YHra wmoc cnmyg wnsiiui Xo-
chal Kinamia. By ciivk YNSHKHHHT TIEPHMETDHHH S3aya:
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n—l

Lp (f) = 2 ]/(XIH—! = x[( & + [f (xle+l) _f(xk)]z’
k=0

Xap Sup [%, %,,,] opamikaa f(x) dysxumsra Jlarpamic Teopemach
Ky/nanamus. ¥ Xoana myupadt T, (T, € [4, x,]) Hykta TonusapmcH,
PO —FOx) = (T) - (g —x) (5, <, <%,

6ynamu. Iemaxk,
n—l1 n—I
Lo (0= D VTFFE - oy —x) = 3 VI Axy

. k=0

k=0

GyHIa ¥, < T, < Xy Kelluuru TeHrymxuuur Yur roMoHuzar HUFHHZH
V142 (x) OYHKUMAHWHD HMHTErpas HUFHHIAMCHHM SC/aTAZM. Y HHHE
jHTerpan HUFMEAUAAH dapku wykd, Harerpan fdurnsnuma &, € [x, x, il
HyKTa HXTHEpUI 6Yiran Xosna, roKopHAari HMFMHAMZA 3ca T, HYKTa
[Xg %puy] OPaMHKAACH Tadun myKramup. Ammo VIi+f2(x) ¢yncuua

pHTerpaNanyBud Oyaraniurd (4ydKki, waprra kypa, [ (x) yanyxcus)
cababni OyHUHr aXamusatd Hyk. [demax,

n—1 &
lim L, (f) = lim Z VI+FEE) Ax, = (VTH72() de
hp —0 hp =0 fmr i,

TeHrJHK Kenwb uukanu. By sca AB @fira wusuiram CHuiK Un3dig Ie-
pHMETPH Ap—0 pa uekgu JnMHTra 3ra OYumIMIH Ba Y JHMHT

B g =
g 1V 1+F2(x) dx umterpanra teur axanuui Guagnpany. demak AB @it

%ymmﬂ(a sra Ba Oy &#f yayHmur# Kyimnfaru
b
L= [ VI1+F2(x) dx (10.4)
a

dopyyna Eplamiia XucoGranaH.
Mucoda. [—a, a)(a>0) opanugaa ywby

x

ea

f =5t +

SAHOKHD UH3UK EHUHUAT Y3YHJMIHHM TOMMIT. Aspan f(x) QyuRUHAHGHD
xoCIJIacHHH XucoGnab, V142 (x) un Tonamus:

=t e
fi—eiE),

F )= 5le

X

L+fe@=1+ 1 E—¢ P=1@+e ° )
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VI = 5(# +e ©).

Auan (10.4) qopmynara kypa 3awxup unsHK efunmar [—a, a opaK-
Hary it y3ynaHriuH XucobmaiMi:

sz‘ EI [e'I +e a) dx=§(ea—e °]‘i“—_—a (\e-—l).
Ky#nparn 0
X=0
{y=1p(t) e<i<f) (10.5)

(Tenrmamapap crcreMacH opkamu M(OZAnaHraH  SrpH HIBNKIIL Kapaii3
(6y xompa' srpu umsHK TNapaMeTpHK XosAa Gepuaran Jeiinmb, (10.5
CHCTEMA SrpH YHIHKHHMAT TIAPaMETPHK TEHIJaManapu Aediaix). Bywia
® (), W (f) nap [z, B) opamiina yanykeus pynxuisinap Gymio, ¢ ysra-
PYBUi — mapameTpHHHr i, Bl opamakgari nxTHEpHil BKKuTa TYPAH
Ba 1, (f, #1,) wuinvatura Moc kedamuran (10.5) wisuimarn A, (x, yy),
Ay (%, 1) -nyxramap @=9¢ () =V &) =0 &), t,=1¢ &)
XaM Typmiya Gy.qchH. Dynian TallKapH, mapametp ¢ HUHF fy Ba fp Kuii-
MaTsapura Moc KeJagHra (10.5) unauxaaru A, (x;, 1), Ay (x2, yo) HYK-
Tasnapun t, < t, 6yarasga, 4, HyKTa "41 HyKTajaH KeHHH Kesagd ze6
Kapagagy. 1lly Gunad SrpH YMSHKAA fyHAAM YpHaTHAAmH.

Dapaa aitmix, ¢ =«, {=p Kuivariapra (10.5) unsugaa 4 ea B

HyKTanap moc xejcun. By wismguunr AB & yayumirn amik nuterpan
OpKasiu Kanjai ndogajaHnlinnH KypcaTaMus.

AsBan 1oxopunarnaer AB GHHUME  Y3YHJIHTHNH amHkmaiivus. [a, B)
OpaNHKHI HXTHEPHT

Pty ty oo Bt @=6<6, <. <t =B
6y rakaaumn oang, Oy OYJaKJAWHHAT 6yayeun £, (=0, 1, ..., n)

HyKTagapura moc Kearan AB &narn A, =4 (5 4 (5 =0 (&), Y=
== (£,)) nykTanapnn Gup- Onpi GMIaH TYFPH wunaing xecMadapi Gpaa-

== =
MHIa Gupaaurrispio, AB éiira UM3WITAH CHHHK yuaim TomaMH3. Dy
CHHHK WI3nKHUHT NepUMETpH KyBHAAri

n—1 e L M, NI
L= V@b =P 6 )=y EF  (106)
k=0

bopuyaa Gunan ngoxananais. Pasuwanki, L g (), () gyskumaiapra
Xampa [«, ] opaJHKBH GyJarJaira  60rIHK, spuy L(pz_— Ly(g, ¥)-

HOxopuparipex, Ap—>0 A8 CHHHK WHSNK Tepuverpn L (g, ¢) uexm

JHUMHTra 9ra, ABHA x
?llmDLp (e, V) =1
B
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S b
Gyaca, AB @it ysynnukwa sra feHmsanu, Oy muur [ sca AB éiunune
y3ynaueu neilinagi.

Ouan AB Gitumuur yayuaukka sra G Namaa @i yaywsdruun
aHIK IHTErpajs opKajid  HdoJasaHHMunin  KypcaTiu MaKcaliia

¢ (f) Ba ¥ () QYHKUKATAPHIT [e, B] opamikna ysnyl(cm o () Ba ' (¥)
xocmanapra ara neb KapaiiMus. Xap Gup (¢, .1 (k=0, 1, ..., n—1)
opanukaa @ (£) xamaa P (f) pynxuusiiap Jlarpank TEOpeMaCHHHHT [IAPT-
JapiHi KawoatjantupafiH. ¥ Xonma Jlarpamk Teopemaciira xypa (¢,
f,11) HHTEpBANZA WIYHAAH T, HyKTa TOMMIAMIKH, YIUGY

¢ (tk+l) —0 {t)=¢ (T/J‘(tk+| —1) (10.7)
TEHIINK, WIYHHHDASK, Wy (f, #,,,) uarepeania myHaaf 6, uygra 10-
nuAaAHKH,

Y () — ¥ () =0 (8) oy —1 (10.8)
TEHTAHK VpUHAH Gysiamsl.

By (10.7), (10.8) myHocaGaTaapmau doiinananud, (10.6) ciug unsug
nepiMeTpHHI KyHijariya é3amus:

n—1
Ly (@ W)= 2 V 9% (%) (tk+l — 9 (0)) (tk-H = =
k=0

= |
B Z V(P’ 3 (Tk) + ‘p';z (eh) A tk (A tk == tk-',—l [ tk)'

k=0

Gyuna T, € L) 8. € 4yy). Churpa Ly (@, ) mi ywoy

n—|
Lp @ W=D 10" G+ ¥ € Ay +

k=0

n—l
+ 3 [/ 0% G T¥° B — /9 G+ ¥ G | Al (109
k=0

(e, €ty t,y,) opamigmarn mxtufpuit nykra) kypuumiita €us, Oy Texr-
JIUKHHIHT yHF TOMOHHAATH

n—1
X[ 07 @ @) — VT E T T G ] AL

k=0

TP HHHHH éa\omnmua
Aspan scaatid yTaMuski, nxXTuépHi a, b, ¢, d commap yuyu

v @b — etdE < la—cl+ {b—d] (10.10)
TEHTCH3THK YPHILIH. Xaxuxatan Xaw,

|V —VaraE) =

Va FER Ly TaE
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(% — % 4 (b — d?)

Ll
o | L=t i S e S
Ve EE | VEFR -+ VEraE
+b—d] — — <la—c|+1b—d|,

 Varrie -+ Verd
qYHKI
Ja-tc| i [6-t-d]
Vg2 + Verrdr d V b2 /e de

Arap (10.10) Tenrcuanuxzan ¢ofipasanca, I0KopHaara RHFHIN yuy
yoy

=l

| SV @ T 9 0 —VITE T VEE | <
k=0

n—l|
< S |V@E@F ) — VOB T v E)| -8, <
k=0

=1 ”f’l
< E 1o’ () — @' (&)1 AL, + ’:;\1:3 (0 — P (E) | AL,
k=0 =

TEHCH3AIKKA KEJaMH3. ,

Waprra xypa ¢ (f) xamaa ¥’ () xocunanap [e, f] opamgaa vaayk-
cn3. Kaittop TeopeMaCHIIIHY HATHIACHT MYBOHK ¥ € >0 oamrania
Xam — 5

23 —w)

JMKI muaMerpn Ap < O GynraH Xap Kanpalt G6ynaxaawpma

conra Kipa mymjaf 8> 0 con Tonmnaguxy, [z, B] opa-

") = )| B s
(9 (50— 9 (6] < 5 —
TEHICH3JIIK, LYHIHIACK,
, o (E 3
16— 9 €)1 < o

Tenrcianux Xan Vpimai Gyaann. Y xonza Kyftimarnra sramus:

el ToaTETA A ATy o™ (Y LA TES

|3 (Ve m) + W20 — Vo™ €) + 97E)) A1, | <

Je==D

=il =1

< ¥ £ A+ N 5

e .-'.\ —
i 2(f—u) = 2h—u e
=0
n=—1
o Oy A S
~2p—w = e P—o)=e.

Hewmax,
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n—1

!—EDF‘:‘O[V D)+ 92 0) —1 92 E) +vEEN] A, = 0. (10.11)

(10.9) renrmikna Ap—0 na mumurra §ramus. (10.11) MYHOCA0aTHH
-ufopra oauG Tomamus:
n—1

lim L, (p, ¥)=1lim N Vqg=( T(E !

g Giev=tn 3 PEE) T W) AL, (10,12)
@' (¢) xampa Y’ (f) xocunamapuunr [o, B] OPAJIMKAA Y3JYKCH3JHIHTA
pa vV Q"2 () + " (¢) bynxuns Xam [c, B] opanukna yanykcus 6yaam.
aMaK, y 1Ny OpaJHKIAa MHTerpanmauyByn. ¥ xosna V @'2(f) + v2()
“HKUMAHUAT WHTErpan HiFUHIHCH

n—l

> VB + v E) AL,

k=0
o —0 na yexsul JUMHTrA Sra Ba Gy JUMHT

.f? —————————
Y Vo2 +v70) at

uTerpasnra Tenr Gysamd. Hewar,

n—1 B
lim S Ve=E) TVE) A= [VeTG+ v O d.  (10.13)
P 0 el .

P kg [:4

yupp (10.12) Ba (10.13) Teurmuxmapaan ymGy

B . —_—
lim Lo (@, ¥) = (1 o=+ v 0 d
p.—* =
hopMyJia Kenib YHKAAH. By aca AB &itunur VY3YHJHKKA 3ra OyJHMmi-
{1 Ba YHHHT Y3YHJHTH YYYH
“ —_—_—
L= (V=0 F V=0 (10.14)

*x

hopMyJia JPHHI SKAHHHY GHIIIpanH.
' pX};n:ycam, arap (10.5) cuctema ywgy

(x=0@=t, st
ly=vy ~ @<t<d

Kypusnmza 657Ca, Gy cucteMa y=19(x) (@ < x <) KYypHHHIWLHY ONa-

jit. AB @itumnr YSyRJAUDIL YAy
[

y e T TR " A Lhel
[ = fV‘P"Z(t) +y @) di= | V1 + "= (x) dx

dopMynara sra 6ynamn3. By (10.4) dopmynamiur ysuzmp.
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Miucoan Ywoy

{x=’c®f'(04agrgﬁs2m (10.15)
y=r sint
UHSUKITHHT Y3V HJIHTHHIL TOMINT. ;

(o, B] opanmpa x=q{f)=rcos ¢ y ={)=r-sin ¢ (r=>0)
dyHKmstIap vaaykess Xocianapra sra. { lO.l5u) CHCTEMA  Mapkasu
KOOpAHHATa Goluaa, pagHycH r ra Tenr 6yaram ainana Gitmui ndona-
naitg, Yiuar yayaaurcamg (10, 14) dopyyaa épraMuna Tonamus;

B l? AT BN
L= (Vircos s+ (rsin ) di= [Vr{sin® £+ cos™d) df =
o 3

i

= [at=r @¢—n).

I0kopigarn (10.5) cucreMa Gunan nbonanauran AB Eitwir xapaii-
Juk. By éfiza mapaMeTpHHHT t (o <t<f) guitvaTdra Moc xe’aguras

HyKTam C peiimik. Papwauxs, AC ftuuur yaymairi £ ra Goramg Gy-
a6, y (10.19) gopmynara kypa [a, {] opamikaa

S=St)=AC= [V¢*O + V0 at

Kypuunwna uopanauam. By IOKopH uerapacH {israpyBum Gyuram ammg
HHTerpajqip. Yuunr NocHJacH (9-6o6miHr 9-§ ura xapaur):

SH=Ve B+ v20).
Keifttury renraukan KBagpatra KYTapiS, CYHOpa Xap HKKH TOMOHHHE
df* ra kynaittupcak, HaTILKana
S () di* =" (1) di* +- 9" (t) dF?,
Al
dS? = dx® + du? (10.16)

MyHocadar Xocua 631anit. By MyHocabar & Oupdepenyuarununz xan-
patunn Hpoganaki. |

Onmu TexHeMIKAA KYTO KOOPAHHATanapna Gepusiram srpu unanK &ffi
Y3YUauruguHr XaMm anui HHTErpall OpKant ngogacurn kipcaramis.

Dapas guaaitmk, TP YHHK KYT6 Koopiuwara cicrevachia Kyili-
Aarmi

r=p® @<o<p) (10.17)
dyuris Guar Gepuarad GYICHH, Gyuna p (g) byuxuna [a, l opa-

Miga yanykeus p’ () XOocHara ord G6yncuy  neaug. Bus (10.17) ki-
buHiuaa Gepunirad SrpH 4H3HK TEHTJIaMaciij Kyitunary

x=p(9) cos 8,
y=p®sing *<O<B
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MeTpHK Kypuuumuna ndoganab, (10.14) ¢opMynagan doiizananamia:

B
I= | VIo® cos 01"+ (p(®) -sin 6] do =

3
V1o’ () cos 6—p (0 sin OF - [o" (B) sin 8 + p’ (@) cos 6] dO =

[ it s
= [ Vo=O) + o7 (§) do.
1aK,

I LT e
I= | Vo™ ®) 400 do. (10.18)

Mucon. Ym6y
r=a-0 (a=const, 0<0<c)

1 unaik (ApxuMen cnnpami) €fununr yaynaurnpgn tonamus. IOxopu-
-~y (10.18) dopmynara kypa XucobaaiiMus:

I={V@0®+@ordo=a $ V105 do=
(/] 0

«®

S [ e L e
—a[2V1+0+21n|e+1/1+01]u_

=S VT+e + @+ Vo)l

2-§. TeKHC WAKJIHMHF 103H BA YHMHI aHHK HHTErpaj OpKaJH
nogananninn

Bu3 ym6y naparpadgaa TeKHC NAKJHHHC 103NN TONHLIAA kK Mk

rPAJIHUKT KYJINANHIIHHE KypcaTaMmi3.
Mabaymxs, Texucakga Gepunran ABC  yufypwak losra sra Ba

AMHT 1031 yubypuak acoct @ Gwian  Gajanfmiri fv kynafityacuinge

/]
59- yn3ma, 60- un3ama.
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sipmiira rent (59-unava): S =
=-2—a/z. Arap  Tekuc  naj

KYNOypyaK, sIBHI Gtk CHINE
YH3NK  Gudian yerapasnasran
maa Ovaca, y xonga Oy xyn-
Gypuak yubypyaxjapra ampa-
TIVNG, KynGypyakuunr 1034 yu-
GypyakJiap 103JapHIHT  HUFi-
AncH cudatuga  Tonudam (60-
41I3Ma). ’
Aur  TexHeankga  Gupop i ¥
yerapaiauran (Q) makanH Ka-
paitmic  (61- uwana). By (Q)
waraninr ndura (A4) Kynoypuak- G1-upases
Jap, cyurpa (Q) waxan y3
myura  oarag  (B) {yn6ypuakJapHH  UH3AMH3, (A RyTIGypuakIap-
Hur 103 S, Guaan, (B) xynOypuarAapuitHr ozt S, Gitan e
TiIaiig, I-Iafxln(aﬂa (Q) waxara MYKIL YIHATAH KYNOYPYaK 1037apH-
Zan ndopar {S,} Tynaav, (Q) Wwakamm §3 ilura oarain  Kynoypyax
1o3aapinay udopar {S,} TYMAAMIAD XOCHI 6ynai.
{S,} Tinnan 1oxopuaar, {Sp} T¥naavw Kyilmgari uyerapaaauraH.i-
TH caBadmi {S,} Tymsav amik 1oKopi uerapara, {S;} Tymaay sca
auuy Kyiin uerapara sra GyJjam

sup {S,}=Q inf {S;}=0Q.
Q<Q.

2-tanpud. Arap Q=0Q, emi sup{S,}=inf{S,} Tenr-
MK Upunan 6yuca, y Xosa (@) WAKa 103ra sra  pefinsani Ba Q =
=Q = Q muxzop (Q) wakmmur 03¢ xefnams. Tevax, Q=sup{S }=
=inf{S,}. Bum (Q wakn cudatiza g ABb srpH  UH3KKIH
TPaneliyy oayi3. Dy Srpd UNSHKIH TPANELHSHHHT 103ra 37a 3KAHHT
HH Ba 1031mMur auiK HHTETpA OpKaii HpojanaHnummm xipearasus. f(x
Oyuruus [a, b) opanukua aHHKNAHIaH, yanyxews 6ynud, “fx€la, bl
yuyu f(x) >0 6ynacux.

10kopiinan f(x) ¢yHxs
Fpaduriy, &y ToMoHNapgaH  y
¥=4a, x=1>b neprukaa Hi
3HKMAp Xavpa nactiad OX
afcuicea i Gunain yerapa-
Jauran waxags, sieun 2ABb
STPH  UNsNKAH  TpaneuHaHI
Kapaitmik (82-uiiama).

Duau [, b] opamiIKHH
HXTHEpHI

Paswanru,

62- nnsya,



P={X0, xly ""xn} (a=x0<x1< A <.\:n‘-‘=b)

6ynaxnamun onamua. f(x) oyukuus [a, b} OpasiMK#a yaaykcua Gyarana
caGaba, Oy Gyurius P OynakMaluuer Xap 6up [x,, x, w1l (k=0,1,

..., n—1) opanHFHza XaM Y3nyKcH3 GysnG, yHma
inf {f(x)} =m,, sup{f(x)}=M,

(X€[xn Xet1), &=0, 1, ..., n—1).
Kyimparn :
n— n—1
Sa= Xmdx, Sy;= ¥ MAx,
k=0 k=0

HHEMHANNAPHK  Tysamus. By Hurunmunapuunr Oupunuiicn aABb srpu
YMNKJIH TPAMELHAHNHT HYHTa YH3HAraH KynGypyakHHHr 03uHy (62-ui3-
Maga Oy 103 IITPHXJIAHTaH), MKKMHUHCH sca aABb srpi uHaikan 7pa-
meuHsaEy Y3 HuKMra oyirad KynOypyakHUHr 103HHI Hbogataigu.
Papmianxy, 6y Kynbypyakjap, Aemak, yJapuuar osjaps xam f(x)
¢yBkuusira xamaa [, b] opanukms 6Ysaxnamra Gornuy GyJamis

S i S =S

[a, b] opanuxpi Typau GyJakJamuiap osunca, yJapra micGatan aABb ar-
pH UI3HKJIH TDATCUHAHUHT HYMPA SH3IVTAH XaMpa Oy SIPH_ UlSHKAR

TpaneuHsHi ¥3 MuMra odraH TypJH KyrOypuakaap sicataau. Haminkaza
6y kynGypuak losjapipan nbopat Kyilmuarn

[$am}), {szt)}
rynaamnap Xocun Gyganu. Bynna {S;; H } TYILIaM I0KOPHAaH, {SZ(”}

T§maam 3ca Kyhujan uerapafamran 6ysaui. Henak, Gy TynnaMiap-
HHHT

P . P
sup{SA(f)}, mf{SB N}
AHHK derapanapi MaBKyA.
[Maptra xypa f(x) dynxuua [a, b] opamigaa Vvaaykens. ¥ Xonga
KanTtop TEOPEMaCHHHHT naTHXacHra acocan ‘e >0 con oanRrania

_ £ conra Kypa wyngait 6 >0 con Tonmaamiky, [a, b] opaiHkhR
aaMeTpH Ap <8 Gynran Xap Kangaii P Oyaaxjall yuyH Xap 61p
=
e xk+|] opannKia (GYHKHUHAHHHT TeGpaullui
M, —m o
& e < b—a

GYnau- Yuna
inf { S5(0} —sup {SE(N} <S5 —SL(N=

n—1 n—1 n=l
= N M- A, — Nm-Ax= P (M —mIA 5, <
k=0 k=g k=0
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n—|
g o e ;.
<5—:—&%‘L\x*=b__a(b—a)=e
Hemax, [a, b] opanuKuH auameTpn A, < 8 Gyaran xap Kaupgai Gynak-
Jall onuurasga Xam Gy GYsaknaumra moc aABb 5rp UHSHKAM  Tpane-
UHTHHHE MuMra YHSHITAaH Xamia Oy Tpameuusiid Y3 MuMra OraH Kym
OYpyak 03mapd YUyH Xap JAOHM
0<inf{SZ )‘)}—sup{Sl;l (f)} <e
TEHCU3MHK Ypusin Gyaaau. Bymiam aca
inf{S5()} =sup {S5(} (10.19)

TEHT/IMK KeJMG UHKAAH. .
k1 (10.19) Tenrnuk aABb srpH UHSHKNH TpaneLMsHHHT io3ra 3ra Gy-
JHIHHH GUIAUpaty.

Sunu 1oxopuaa ypramwaran Sh (), S5 () iweuupunapan  Hap6y
i'mpmmpmapu (9-6o6nart 5- TabpH(ra Kapaur) Guman Takkocnao, Si(f)
Xamna Sh(f) urunpuaap f () dynxuusnusr (g, b] opamikga Moc pa-
Blitnna JJapGyHunr KyfH XaMIa IOKOPH HHFHHIMJADH SKAHHHH TOMAMI3.
Ulynuar yyyn (9-6obaarn 6-tavpudra acocan) ymeGy

sup { S5 (), inf {S5(h )

MuKaopaap f(x) GyuKUMAHHHE KYHH XaMua 10Kop MeTerpamiapu 6yJa-
IH, b

h 5
sup{Si (f)} = [ f0dx, inf{Sg (f)} =TF (. (10.20)
IOxopuna ncorsanran (10.19) mynoca6atra xypa
g o
lf(x)dx = ,!f(x) dx

Tenrmk {punau Kann kypunamd. Jlewar,
b

}I flo)dx = j_f(x)dx = T Fx)dy.

Ulynnaét xum6, 6Hp ToMOHAaH, aABb arpy YHMSHKJIH Tparelus 3=
Ta 3ra 3KaHM, HKKHHYH TOMOHAAH, YHUHF 103y f(x) dymnusmuar [a, b)
OpanuKjary apuK HHTErpanira TCHL 3Kanpm pegor stuann.  JeMak,
aABb srpu unsHKH TPAMEUWNHHHT 103U yuyy  yi6y

&
Q=[i(dx (10.21)

dopmyna puHH.
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Miicon, Kyfingarn

n

y =0, y=2Lx“, x=1, x=3

yn3naap Ginan Yerapananrad WIAKAMIGIC 103HiH  Tommnr (63- uiaMa).
(10.21) dopmyaagan doiiganannG Tonamus:

3 27

Q \ l x'ldv——l‘\f3 ke ~G : B (xn. 6 )
= —_ g = E = — — = —I(ka. & o
) 5 . = 3 HD.THK

Arap Texicankia (Q) mwaka Kyfugaru
y=hxk y=hk), x=a x=0
yu3uiIap Oijlay uerapasiairan wakanu nponasnaca (Gywaa f,(x) ma fy(%)

dyukuusiap la, b] opanupa ysnykens 6ymib, 6y opanukia f(x) =0,
[o0) =0, fi(x) =f2(x)), vy xonpa 6y LIAKAHUHT 1034 [yuyH yuiOy

[ b b
Q=AM de—)fa(ddv = JIA) —fullds  (1022)

popmyna Ypunan 6yaam (64-unsva).

r24,29)

rlw <

"‘l"“"‘

63- un3amMa, 64- unzma, 65- un3ma.

MucoJu. Ywby fi(x) =V2_p_,\?, _fz(x)=-2i— x* (p>0) unsukaap Gy
71y verapasiaHran IIaKJHHHT 1031iHH 'rormmf (65- unsma).

Hznarran 103 y =}/ 2px Ba y =¢—!x‘3, p >0 napaGoaanap Guaan
yerapasanran. ly nmapaGonanap (O, 03 Ba (2p, 2p) NyKranapaa Kech-
wami.  MJeMag, usnamran 103 x=0, x=2p Ba y=12px, y=
=7 x® unsuKsIap Guian uerapadauram. Wywunr yuyn (10.22) dop-

Mynagan Qoijanannt Tonamns:

W1 4

ip 3
=7 gt 1 L} 2 A X o
Q= S[V?px—y-\ Idx= [T]/-.-pr —% =3P
0
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1-s3cnarma. IOkopupary (10.21) dopmyna {a, b] opammkaa f(x)>
> 0 Gyaranga aABb 3rpH UN3MK/N TPANEUHSHHHT 03K N(oxaman-
Hit KYpauk. Arap f(x) dbynkuua [a, b] opanukaa yaiykcus 6y.au6, yi-
Ja uwopa caksiamaca, (10.21) opmysagars HuTerpan 3rpH  UH3HK.IH
Tpaneunsaaap 103JapHHHNT  HHFHHgncuzan  HOopar 6ynamu. Bywna Ox
YKUMIHE foKOpHCHAATH 103 MycGar wmiopa Gunan, OX YKHEHHT nacTH-
Jark 103 3ca Mauduil HwWopa Guian omHBazH.

Macanau, arap a <o <P<b 6ym6, Vx€la, @] yuyn f(x) >0,
Yx€lo, B] yuyn f(x) <0, Yx€IB, b] yuyn f(x) >0 6yaca, y xonza
[2, b] opamuxzaa f(x)B q)ym(uunb rpauri OuJaH 4erapajanraf LaKAHHHD

o

o34 Q= [ f(x)dx— [ foydx+ gf(x) dx xypunnwaa €snpangu (66- unswma).

a

Macanan, Ox yxuXamia CHHYCOHJa-
HHHr 0 < x < 2m opajHKAard  KHeMH
6unan werapasiaHraH LIKJHHHT JO3HHH
Tonaitiuk. 0 < x< o opaniKia sinx>
>0, < x < 2n opanukia 3ca sinx < 0 :
SKauHn sbTHGOpra OJMG H3/MaHaeTraq "
WAKJIHHHET IO3UHH TONAMHS!

66- unama,

f o

it : | xn
Q= |sinxdx - L-—_I sinxdx J = (—cosx)
o n

“—(—cosx)

in

n
=4 (kB. GHpMUK).

9.5¢cmarma. TekHC WAKJHHHD I03MHH KyHHZariua XaM Tabpob-
Nalll MyYMKHH.

Texncsicaa (Q) waxa Gepwiran (61-umsmara kapanr). (A, wy
ak nyira yusHaran kynéypuakaap kemma-keraurn, {B,} aca (Q)
Wakmn §3 wyura oaral  KYnOypuaknmap  xerMa-kerumrn  Gy.cmi. A
\avza B, kyn6ypdaxiap 1031api MOC  paBuuna S, Ba Sp 6§,
yaapian Tyaunarad KeTMa- KeTHKIap sca ISAJ Xauia (S, | 6§

~“n
e Arap n— oo Ja {S An} XaMma 8 B, | KETMa- KeTJHK/AD HeKJH
anvitra sra 66, lim S, = Ll_rPﬁS B, TEHMMK Ypummn Gyaca, (Q)
n=ro0
WaK 103ra sra geflman Xamaa Oy 103 yuyn ymgy
Q=1imS,.|’1=1imSEI

n-—+cx R-soy 11

dopmyna Ypmm Gynad. Bynaa Q wakimmur o3y ne6 atanagi.
KyT6 KoopjuHaTa CHCTEMacHid yuwby p = pl0) @ <0< B) dyuKNA
Tacenparan AB &t xawia OA Ba OB —pamuye-pexropnap Ginanr ue-
rapaiauran aws— 3rpi HUIMGIM  CeKTODHN  gapafimpe  (67- uu3Ma).
Byuna p(0) dynxuns o, B] OPATMKAA  y3nvicus Xamga YOE[A, P
yuyn p(6) > 0. Dunu [o, B] OpaNHKHH 1XTépmi;

P={(0p 0 - -+ 8} @=0<0< ... <g —p)
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67- unama.

Synakaamai onavns. O HyKTajan Xap Gup Kyt6 Gypuaru f, ra moc
A, PamiyC-BeKTOp YyTrasamu3. Hatuxana OAB — srpu YHBHKJH  CeK-
vop OA Ay (B=0, L, ..., n—1; A =4, A =B) srpn unzngm
eKTOpYANapra axpananu.
p=p(0) dynkuus [o, B] opamaa ysaykeus Gyaranm yuyn 6y
opaiiKRUHT Xap 6up [0,, 6,1 (k=0, 1, ..., n—1) xucvupa
my=inf{p(B)] (0,<0<86,,,),
My =sup {p(@)} (0,<0<8,,,)
MaBKya- 3
Oup OA,A,.| SCPH UHSHKAH CEKTOp nuira &y TOMOMI m, ra
reur Gynrai TeHr €nan OA,. B, yubypuaxmn, OA,A, | uu Y3 iunra
onrarn € Tovonu M, ra Tenr Gyaran OB,.,A, yuGypuaknn disamus,
By yyOypPYAKIAPHHHT I03H MOC DaBHILIA

-;—m}‘: sin A, —‘QM,;‘ SinAG, (A0, =6, —0,)

opMyJ1aTIap 6uian aHnsaasann. Kyiiaarn

a
L

1
s=—

2

b4

n—1
m; sinAg, S=—;— N M
k=0

sinAg,  (10.23)

x>
li
=3

{uFHHAILIAD 3cd, MOC paBHIIAA OAB srpn ul3NKAN CEKTOp 1yIra ui-
jran Kynoypuak 103uni Xavia OAB ui V3 nunra omran  wynGypuak
sl npofanaiinn. By s Ba S qap p = p (0) Qpysxwisara XaMna [a, Bl

Opa.m"‘."” Oynaxnaiiiapra GOFJIHK:

s =s"(p), S = S7(0).

}OKOP"MF" (10.23) HurnnanIapHi Kyiinzarnya 83u6 o.qaMus:

n—1 n—I! g
s= N ‘_m;;-_\(-lk'-l—i v miA0, i 53 - (10.24)
) B 2 = A% Ll



= | AD, -
1 \., 2 (sm_\,E
Se= 5 ?ﬂ M AD, +_ﬁ—k--u M; A, —ank —]_J'

- . pm—
By TeHI‘J'lHKJTapHHHl" YHr TOMOHHJ2rHd 6Hp}ﬂllﬂl K.)’IUHJ)’B‘{H.{IZP a— -9(9)

cbym(unmumr [e, B] OpasHKAarH HapGy HuFIHAHIGDHAHD. 9- 6chbaaru
2-nevara kypa A,—+0 ga Gy HueupAnnap Kyiln xaMmjia oKOpH umTer-

pasiapra MHTHJIALH;

P
5 1 2
— =— | p%(0)d0,
?l;r_r} 5 myAQ,=— lp (6)
LS L { px(@)d.
s il 2 z?j"“’)

k=0
(10.24) TenrsmKkJADHHHT YHT TOMOHHEALI HKKHHYH KYLINAYBYHIAD YuyH

sin AB, ] 55
40, i

A,—01a

SBHI

SinAek
—t —]<e
A

TEHrCH3MHK YPHUHJM GYJHuwHHM SbTHbOpra ONCaK, y X0Ja Kyiniarira
3ra Gynamus'

n-|
1 -. = sin AB R
- ! "”r; ( ” < e 2 mid0, <

" =0

< —2 st(ﬁ—oc) (M =supp (6); <8 <B).
Byuzan

n=l .
I 5 5|H:\HL_ )::0 ox
B (1029

6¢miun KesnG ynKamg. Xy,mm WIyHra YXau

g iy \ sinAB, - =
z1}1:30 M 2B, (-—Aek 1)=0 (10.26)

: [i g

6ymana.
Sumn A, —0 na (10.24) renrjukiapaa Jumitra YTcax, y Noama
(10.24) Ba (10.25), (10.26) mynocaGatiapra kypa ywdy

]
1

B

lims= — { o . = "

oo 2 ‘Ep (6)do, g;r;;uS—-{; Je@do (027,
e [3
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TEHTIUKAD Xocua 6Vianu.

p=0(8) dyuxuusa [a, ] opamikna yamyxeda 6yuirann yuys %pe(ﬂ)

OVHKINA XaM 11y OpajJuKAa yanyKcus, GuuoGapus [«, B] opammkga ue-
Terpaaianysun Oygaagu. Hewak,

o

f B [
[02(8)d0 = ['p°(6)d(6) = [0*(0) db.

& a
Harminkapa (10.27) ra kiypa

B
lims = lim S = %jpz(e) do

AP-»o l.p—>0

Gyauum Kenub uuxazn. By sca OAB ceKTOPHMHD 03ra 3r

a SKaHH Ba
VHUHE [03H YYyH ymby

P
Q=5 (e @do

opMyJla {PHHNH Oy MHIWHEY  GHJIAKPAIH.
b Mrucon. Yoy

p=p(@)=a(l —cosB) (z—const,0 <0< 2m).

$byuruust rpacdurd 6unad  yerapamau-
rag IUAKJHHHT  [03HHH TOMHHL. by
GynKups rpadgury KaprHouAaHu Hdo-
Janaiimi. MabayMmxH, kapaaouna—pa-
JAHYCH o ra TeHr 6yJarad afilaHaHuHr
Wy pajuycaH HKKHHYH  KY3raaMac
aiiaqa 6yitnab Xapakatu (cHpFaHMac-
Jan EyMmMasalii) HatexKacHga GHpHHUM
aiiyaga HXTHEPIIT HYKTACHHHHD 4H3-
rag yuauranp (68-unava). Kapanon-
Ja KyTd yKura icGaTan CHMMETpHR
Oyaraunin  caGafai JoKOpH  APHM  Te-
KHCJIHKAATH WAKJIHHIT I03HHH TOMHG,
68- unana. cyurpa yHi 2 ra KynaiiTHpeax, wu3-
JaHaéTral 103 Keaid YngKami.

0 yarapyBuit [0, @] opaangna y3rapranga  paauyc-BeKTOp Kap-

{HOHIAHMHT IOKODH SIPHM TEKHCJAHKAArH KHCMHHN HH3aL. Wyunnr yuys

n k14 T
% ; O |
Q=2._;_Y92(9)d0= 5a2(1——c050)~d6=a"j h——zcoseT
0} 0 0
)8 A ool | n 3 .
"i‘-';_COSQO]JU:{!:{%GHQSHI@ ':'?'TSMQGLETJTG’-
ﬂemal\', s .
Q=7na~.
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3-§. AianMa CHPTHHHT 1031 Ba YRMHT aHHK MHTErpaj opka.u
nhoasaHALK

Mawaymxi, [ yaynaikka sra 6yaran AB xecMamt ynra mapaaaes
YK atpoduua aiiauthpmugan Xocwa Oyaran CHpT  QUAHOPUR cupm
Ae6 atanmany (69-unama). By cuprumnr o3 (WMIRIPHHET €1 cupTi)
S = 2nrl Qopmyna Guaan XucoGaanany. Dymi@ 7 — WLTHAAD  acoc-
HHHT pannycH.

Yixa napaaaen GYavaran AB 4 ! i
KecMann wy VK arpobuaa aiisan- /’ 5 / [
THpHIIAAH Xocun Gyarad capr Ko- \

HYyc (xkecux KOHYC) cupm J1eb { | I 4
atanapy (70-udsMaza a) xomyc ! =
cHpt, 6) xecHKk Kowyc cupr). by | \

KOHYC (KeCHK KOHYC) CHPTHHHHT 0311 / \

(&n cnprn) / %

S=nrl (521-’,—%}

69- uin3ma.

hopmysia Giman XucoGnanamyi. Bynaa r—Konyc acCCHmIMT  pajnyc
(rys 7, — KeCHK KOHYC acoC/IapHHiHT pamiyc). g,

f(x) dyuxuns [a, b] opannkaa andKJaHraH Ba  V3JYKCH3 6)31)10.
V¥ €la, 0] yuyn f(x) >0 6facun. Ly ynkuus rpagurimuir (e, f(a))

Ba (b, f(b)) nyKranap opacHpari 6jiarunn AB &l neG 1opHTarus. 1y

AB éin Ox Yxut atpoduaa alinanTapugain Xocun Gfaran  cupt ag-
Aanata cupm ned aranaan (71-ynama). By cHpTHHHT 1031HH aHHK.JAO,
YHHHT auiK HHTErpan opkami nboganammuxny Kypeatavms. [a, b] opa-

JIHKMH HXTHEDHIT
/l
A\ -
[ 2

)

¥ i
\

</ TR

70 unama.

P={x0. $FlfoBonh xn) (a=x°<xl< <.\‘n=b:)
OynakiawAy onalimk. P 6ynakaawmuur xap Gup x, (=0, 1, ... , 1)
6yaysun nyxrazapi opkaan Oy yxira mapanied TYEpH  umBHKAAD $'T-
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71- unama,

ka3ub, ynapmmrrq-é €in Gunan wecuwradn HyKranapusd A, (%, f(g)
Gunan  Genrwgahmik. By A,(x, f(x) (=0, 1, ..., n), 4,=4,
A, = B pyKtanapHu y3apo TYFPH YHM3HK KecMasiapu GusaH GHpJaIiTHPHG,
AB gitura L CHHHIK SM3HK UH3aMU3.

AB éituan Ox Yxu artpoduia aiyanTHpuml 6usiaH GuUpra CHHUK YH-
3UKHH XaM 1y YK atpodupa aHiaumrupamus. Hartipkaga KecHk  xouye
CHpTNApHIAH TAUIKHJ TONTAK CHPT XOCHT Gynamu. By CHPTHHHT 103
yoy

n_ﬂ! atf (p) +— 2 wf( 2 - - S == =
g= 3 G2 M) 1/ =) F [ =T
k=0

I'I—] ] -
=21 ¥ MV (B — %) - [f () — FOII* (10.28)

2
k=0,

¢opMyJia Cunad HporanaHain. -

P 6ynakJam#nHr quaMerpit A, — 0 n1a AB &inra unsuiray L ci
uuK u3uK mepuverpu L (uwy Go6mnur 1-§ ma x¥pcatunranura kypa)
ZB ¢ ysynanrura metinagn. Bysn sbrubopra omnb, A,—~0 ma L
cnuuK wasnkay Ox UM atpodmia aiinanTHpUUIEaH XOcH Gyran (ke
CHK KOHYC CHPT/IADHAAH TAUIKUJ TONTAH) CHPTHUHT I03H — g HHHT JH-
MUTHHY, OH3 H3ja€rran afilaHMa CHPTHMHC 103H J1e6 Kapaur TaGunit.
Dpau afIanMa CHPT I03MHW aHMK HHTerpaj OpKasil Ygojajaul  Maxca-
nuaa Kapanaérran f(x) dysxkuusan [a, b] opamuaa ysnyxcus f'(x) xo-
cunara ara 6YscHH mel Kapaitmus. Assan f(x) yuxuua [a, b] opanug-
fa yanykcus CyJirauwu y4yH [ %pqq] OPasuKAa XaM yaaykcu3 6.6,
yiAa WyRzai &, HyKTa TOMHIAmHKH,
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O+ I, 1) Le
’M: fi&) €Dt Xip

TEHIJINK YPHILIH 6yna}m By 6up tomonpan. HMkxknaun tomongan, Jlar-
pami Teopemacura kypa [x,, x,,,] opamkia WYyHIaH T, HYKTa TOnu.a-
ZIKH,

foy ) —f(x) = (5, ){xk.]_l_xk) T, €% Xl
TEHMHK XaM ypuuau Gyuagu. Hatmxaza (10.28) MyhocaGaT ymGy

n—|

9=2n 3 FE&) | Wy —HF + [ (W —5) =
k=0

n—l
=2 Y f(E) VIF72w) As, (Bx, =X — )
k=0
KYpuumuay onami. Kediuurn Tenrmkan ywoy

g=2n \ @) 1V T+ () bx -+ 27 \ lf’( 3 —
= &=

— w1 Y/ THFim) %

K{prnnwaa &H6 o/aMu3 Ba YHMHT HKKHHUI NaAWBH GaxonaHsis:

n=l RS B
| Qth‘?_‘o [FE)— 1) )/ T T2 Ay <
n—1

<20 M [ F () —F(5) | 5.
k=0

M=maxV'1T+[2(x), a<x<b
Waprra xypa f(x) [a, 6] opamuxaa yaaykcus. ¥ xoaga I(a_m'op
TEOPeMACHHHHT HaTHXKacura acocad, Y& >0 onmHraHza xaM

2a M (b—a)
COHra Kypa Iwyngai 6> 0 con Tonmmiamiky, AuaveTpu Ap <& Oyarau
Xap Kaygai Oynakjamr yuyH ymey
—f(E AENNE B
17w — &) | < 21M(b—a)
TEHTCH3MHK YpUHAN Gyami. ¥ X012 IOKOPHAATH TeHICH3IMK Kyiliaa-

THya é3umapi:

n—l
|27 X&) — @) ) T+ (1) dx | <
k=0
n_—]
Zon Ty Ay, =e.
=, =M —a)
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Byupau
n—|

lim 2z NIE) —i) | T+ 72 () Ax, =0
ApT k=0

GVt keand viKam.
Sumt A, —0 na (10.28) renrsmxza JuvuTra yTHS TOmAMM 3:

n—|
- - N ey Y
fimg = i 2 3159 }/ THF(E) Axe

Hevax, ailaanva CHPTHHHT 10311 YUYH YWEy
b
Q=2n f [V TP dx (10.29)
QopMya VPUHJ.
Mucoa. [0, ¢] (@a>0) opanukna

x x
[¢3
g=—(& +e %) (10.30)
2
samxip unsukHH Ox Yku arpouaa afiagtupuiizan xocwa 69JraH aii-
JaHMa CHPTHHHC IO3HHH TOMHHT.

Assano (10.30) dHYHKUHTHIHT XOCHIACHHH XHCOBANMUS:

X

Bl

f )= ',1,_ (e —e ).

Cyurpa, (10.29) dopmyaagan doiigananid, Uznauadrran aflnauva cupr-
HITHT IO3HHII TOMAMIS:

Al
X ;

Q =2n \ -i-f_cz-’.—c_“]'ﬂ 15 ; e“—e~")2dx—

0
a 3 X a X %
8 T2 a ® s '['ﬂ_ g & -
—2\(e,e)d\—2sle,2.e ]d\—
0 ('}
ot gt A
na [ a “a a “a na? , o —2
=] —e " +2x— —e = e —e -+ 4).
2 |2 2 ]0 P )

4-§. VarapyBud KydHHHr Oamaprad MIIM Ba YHHHC aHHK HHTerpan

opkanu Hdogananumy {15

dapa3 Kuaaiik, Gupop xiem Ox ¥Ku 6Vi1ad £ Kyu Taheupd oc-
riaa xapakar Kinaérrad 6yacuu. Bydna £ oxyu siemumur Ox ygigas
ri xodatira Goramk, AbHil F = F(x) Ba ynuur iiyHanumm Xapagar iij-
HaaMiL OHJaH yeTMa- YCT TyIUcHH, AeHauKk. By xyd Tabenpuaa xucw
HH @ HyKTalaH b HyKTara YTeasiil Vuyii GaKapuiaras HUWHE TOMHW
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Macasacit wa3ara kedamit. Mavaynxy, F=F(x) &y [a, b] opaauraa
F(x)=C, C = const Gyaca, xicMun @ nyKragan & nyxrara YTKazHI
yuyd Gaxkapuaran umt A = C (b—a) dopumyaa Gunan ydomataitaz,

F = F(x) xyy [a, b] opamuxua x yarapyBYHHHHT ux;mégni'l V3IVK-
ci3 dyngunscn Gyacud. Y Xoaga [a, b] opainkHH MXTHEpHH |

P={xy %, ovv, %} la=x<i< ... <x,=)
6y aaxnawnm oané, Gy GyaakawHitr Xap 6Hp [x,, %) (k=0,1,...,
n— 1) opamwrupa nxmuépui &, €[y, %) k=0, Lo,y n—1)

HYKTa 0JaMis,

Arap xap Gup [x,, L) (¢=0,1, ..., n—1) opaluKia xucura
Takenp sraérran F (x) kyunn yarapvac pa F(§) ra Tenr 1e6 oacax,
Y Xonga [xy, X,,,] opannrnza Gaxapuarad HUI TaXMitHall FE) (o —
—X,) dopmyda Gunan, [a, b) opaankia Gaxapnaral HII 3Ca, TaXMHHaH

n—| n—l
A= }: F(E) (R — %) = E F (E,) Ax;, (10.31)
k=0 k=0

Gopyyna Gunan HboaaHagu. .
= F(x) xyu TabcupHga KHCMHH @ HyKTajan b HYKTara ¥Tkazuin
Yuyit Gaxcapnarad wwnn ndopanopyit (10.31) dopmyaa TaxpHOHAIHD.
=l

7

Papiuanxi, E F (&) Ax, frunan F = F(x) ¢ynxunara Gorang
Gyanmn Guaan hﬁ_;;)pra y la, b] opamukmi Gyaaxjawra Xamaa xap  Giup
{%4 X,4] opamikma oaunran & myxranapra GOFJIHK. )

Suan P GynaxJalEuur auametpu An Hoara uriaa Gopeun. Y
X071a I0KOpIZArk MEFHHAMHMAT KHiMaT Gi3 N37aérram HII MHKIOpH-
Hil ToGOpa ammKpoK Hbopasaiizu. Jlemak, Ap—0 ja ioxopiuari HHFiH-
JHHINT  YeKJH JUMHTHHH 6aacapusrean uue Rel aiithin Tabumitnp.

Arap A p—0 ga (10.31) fmenuan [a, 0] opamiKHil 6y aaKaa yey-
Jnra Namja §, nyxTamn Tanja6 oamwra Gorsmy OyiMaran Xoala uek-
it A conra mwutuaca, 6y A con Yarapysun £ (x) xyununr {a, 4] opa-
Maary Gaxxaprag nwH Ae6 araaagu. [emak,

n—1
A=1lim ¥ F(§) Ax,
hp—0 o=

I0xopiaarn (10.31) fwennmgn F (x) dynxunanunr g, b] opamukiars
HHTErpaa HuFHIAHCH 3KamuuH nadikaw xuiin amac. Kapadaérran F(x)
bynxuus [a, b] opammgna yaaykcys Oyarami yuyH y uy opagigia
HATErpaianyBun Gyuaay. Hemak,
n—1 b
lim : F (&) Ax, = | F(x)dx.

AP a

Mynpait kw6, YarapyBun F(x) xywmmr [a, b) opaanraars Ga-
#aprai My
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b
A= fF(x) dy  (10.32)

dopmysia Guaad ndonanaua.

Mucoa. Buurcumon mnpy-
JKHHAHHHT ©OMp Yy4H Mycrax-
KamJIaHTaH, MKKMHYH Yydra 3ca
F=F(x) ®gyd Tancup 3THb,
NPYXXHHA  KHCHJMAH  JeHJHK
(72- yusma). Arap npyXunasunr
. KHCHJIHIUM YHTA TabCHp 3Taér-
rau F (x) kydra npono|

PWIOHAN GYJica, Npy:KHHAHH @ GHPJIKMKKA KHCHL
yuyd F(x) KyuHuHr 6akapras WUIHMmg TOMMHT.

Arap F(x) xyu Tancupuna OPYXKHUHAHHHT KHCHIHLI MHKIOPHHH X
opkami Oeqriiacak, y Xoaja

e —f—

72- unama.

F(x) = kx

Gynamu, OyHAA k& — NPOMOPUHOHANIHK KO3bDHIHEHTH (KHCHIIM KO-
hrLLIeHTI). I0xopunarst  opmysanan  doiinananus Gamapu/rad  HuHi
XHCOOAAHMI3:

A (M d = e[ a2
¢ 2 2

o

5-§. HHepuus momenTH

MexauHKaza vHeplUUsA MOMEHTH TyuIyduacH MyXum GV.ub, y Maca-
jiamap edHIuaa Kyn K¥aHIIa T
TekucAuKAA m Maccara sra Gyarau A Momauit Hyira Gepmaran 6§-

6, 6y sykranan Gupop ! yxxaua (éxu O nykraraua) Gysran Macopa
; ra TeHr GYyucHH.

Maswaymgh, ywdy I =mr® mugknop A Mommuil myxrasuar [ ykka

(0 HyKTara) HUCOATAH uHepyun sosesmu jeb atanam.
Y Macanau, TEKHCAHKHArH m Maccara sra oysraun A = A (x, y) Mox-
it HYKTAWITHT KOODJITHATA YKJApira XaMja KOOpAMHATa GowMra Hic-

GaTaH HMHEDUMST MOMEHT/IApIL MOC DaBHLIIA
2 2
I =me*, I, =myp, [,=m(®+y%)
opMy-1anap Gitias Hboxananam.

OuOM TeKHCIHKAA Xap GHpH MOC paBHMIAA M, Mij, - .., MM, Mac-
cara ara 6yuran Ag, A, ..., A, ;| Mouquii Hyxranap cHcreMaci Ge-
qran 6yacHH. By cucreyaminir Gupop ! yxka (O nyKrara) sucGaran
{Hepla  Xap Gup HyKTauuur mry [ lyxgga (O wyKTara) Hucoaray

n

- d - o)
{HepIUST MOMEHT/APH HHFHIAKCIH: I, = ::‘ m, r;, cuatHia Tabpupa-

k=0
gagi, OyiLta r suknop A, nykramas [ ¥xkaua (O wyxrara4a) Gyuray
aacord.
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Macanau, rexucMHKL2 Xap GupH MOC PaBMWAA Mg, My, ..., m,_|
maccara sra Gyaran Ay (v, yph A (%, g) -0 A G )
MOAAUA HyKTaJap CHCTEMaCHHMHT KOOPAHHATA YKJIApHrd XaMAa KOopai-
HaTa GOLUHra HHCOATAH HHEPLHT MOMEHT/ADH MOC paBHLIRA

—| n—1
fmy _ ) __ a
1Y \ my x5, 1y —E my, Y
Iz=0 k=1

‘fm ? my, (6 + 1)
=
dopmynagap Guuan Hdogananam.

Bupop y = f (x) arpu ui3lg & Gyitnya Macca Tapxariiran Gy.I-
CcHit. Dy Maccanu arpu YH3uK EHHHMHT KOOPAHHATA YK/IApH XaMmzd KOdp-
MiHATA GOUINTA HHCOGATAH NHEpUMS MOMEHTHHH aiMKJIaHMH3.

f(x) dynxkuust [a, b] opamixaa amiux/anras, Y3nyxCH3 Yamia yaryk-

a3 f' (x) xocunara sra 6yJcus. By dymxuus rpadur AB &hmui Tac-

BlpaaciH, JIEHTHK. AB il Gyiuya 3HYMIrH ysrapMac Ba I ra 'Lef;f‘
Oyaran wmacca tapkarmarad. Papwamki, 6y Xo/ia Macca &ff y3yH.Hr!
ra tenr Ba (10.4) dopmysara xypa

b
Gyaann.
{a, b] opamixuit uxTHEpHIL
P={x, x ..., x}la=x,<x<...< x,="b)

G¥aakaamnn onadmik. By 6{uakmaw AB i A, (x,, f(xk)z_(f= 0, 1,

c.n—1, A=A, A,_, =B) nykramap Gwmau n 1a A A4, GY-
JakKa axparaad. Bynpa AA Ay OFAKHHHC MaccacH (10.38) dopmy.1a-
ra Kypa TOMuIamu:

Ty
me={ VITI@ de (=0, 1, ..., n—=1).

Ypra xuitmar xakunark Teopemara acocan wyHgait &, (§, € [x X))
HYKTa TONMHJafHKH,
Tl
my={ VIF[T® de=VTFTE) A, (10.34)

x

Gynann, 6yuma Ay, =, | — X,
Oxopunarn mynocabarnapra mysodis (8, f(€)) (=0, 1, ...,

n—1) Mommuit mykTammur KkoopiMHATA YKJapHTAa XaMAA KOODAHHATA
Gownra HHCOATAH WHEPUII MOMEHT/ADH MOC PABHMIA
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!’,,k =B m=8V1+]E) Ax,

w=FE)m=FE)VTI+F*E) Ax,
]IOk = (E;’: + 2 (-,)) my, = (E;': Sl (Eh)) V13- = (&) Ax,
dopmynanap 6unan, (&, f &), €. fE), ..., €, F(E,_ ) moumi
Hy}g'ra.nap CHCTEMACHHHHT HHEpUHA MOMEHNTJIAPH 5ca MOC paBHilAa

n—l

2= 8V 1+ G ax,

k 0
e — \ PE)V I+ E) Ax, (10.35)
k 0
il “ @+FE) VIE72E) Ax,
k 0

q,opmynanap 6unan dogananami.
Anan P 6y.naxﬂammmr AHaMeTpll A, HosAra NHTHJA 60pcxm Yuna

xap ©up A;;Ak;l EHHHHT Y3YHJMTH XaM 10ara untHaa Gopub, AA 0
@i 3ca HyKTara aiyana €cpan. By Xoa taGunil pammga A,—0 aa
(10.35) (popmynanap Gunan nbozananran 18 1‘{:", 18P fmrnpauaapaime
JHMMHTHHH Maccara sra Gyaran mMopamii arpu uHauK EiHHIHT KOOpANHA-
1a YKJAapl XaMAd KoopAunata €omra mucatan IiHepuus MOMeHTH Ze6
Kapaiura onHb KeaagH.

Ap— 0 na 1‘”’ 1‘"’ '0” ANPHEAIIAPH UL JTHMUTH MOAIN 3rpi uli-
3HK EIHHEHT Koop}mua‘ra Viaapira Xampa koopumnara GClinra mic6as
rap HHEPLHST MOMenTH el artajami Ba yuap moc paenwga [, 1, [
kabn Gearinauanit.

JleMak,

=l

12 Alimelim S aEs |

Ap —»0 Ap —0

sl
k=0
n—t

I, = lim 1= L 3 rEV (g Ax,
EAhp —0 0=,

n=1

= lim 1‘”’——1lm NIEFFE N1+ PR E) Ax,

lo= Ap —0 0 =l

10.35) MyHocaGaTAaru AnFungiIapen [a, bl opaankna Moo paBuuja
K.ymmanl
o 12 (L :./__L'-.z. .z_v__z.r_d_n_;,
CVIFFEE, POVIHP0, P+

q)ym(lum.napmmr HHTErpasa1 HUFHHAHAAPH 3KaHTCHHH naiKaw Kuing
oMac.
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Waptra ypa f(x) byukws [a, b] opamikia y3aykeHs xavga ya-
ayxeuws f' (x) Nocwnara sra. Wymmr ydyH IoKopHparh Qyukiussap
la, b] opanniza murerpamnauysun Gymazu. Jevax,

n—l [ S,
P P SR
im > GV I+7E) bn= [# V14720 dx,
2p = 0jmp a

n=—| E b S S .
lim N E)V T+ 26 A= [ F 0V 1+ ) dv,
Wil = a
el — W e P T
dim, 3G HPEN Y THTRE bxm [0 P O THE G e

Haripxana yw6y

L [? x? ]/ [ [? () dx,

= gl‘),” WV T+/7% () ds,
= [+ POV TH7 0 ar

dopmysanapra sra 6yJamii3.



11-50B
COHJIH KATOPJIAP

MabayMmkil, nporpeccusiap MareMaTHKaja aJoNuia ypHH TYTamH.
Afinnxca, nporpeccus XaiiapHivGIC HHEHHANCH GiiaH GOFJNK Macaa-
= S \ h :
Jap kyn yupaimi.
Opataa, ymby
a, ag, ag®, ..., ag™', ... (11.1)
KeTMa-KeTVHK a #= 0, g 5= 0 6yarauua eeomempur npozpeccus xeb ata-
Jaiu (@ — NPOrpeccHsHHHT OHPHMHYH XagH, ¢ — NPOTpeccust MaXpaii,
ag"— — TporpeccusigUHr yMymud xamm). (11.1) nporpeccuanHur Gupis-
yH 7 Ta XafHHHHT HHFHEIHCH Kyhupari
=8 L et o B0t e
S,=atag-rag*+ ...+ ag"'= |
na, arap g =1
dopmyaa Sunan npomananagh. By S, fmemumira (11.1) nporpeccishur

n- XaguzaH KeHHHTH Xansapinu GHPHH- KETHH KYIua Gopcak, XOoCHa 6ya-
ra”

,
S,u=a+ag+ag+ .., +ag™!Lag,
Sppe=atag--ag®+ ... +ag"~! 4 ag" + agit!

AHFUHIIIIAD GepHATaH YeKCH3 MPOTPeccHsIHNHr Gapya XaAJapHHHHD [IFHH-

puciiEd Tobopa sikub (amuk) ndoxagad Gopaxn neiimus tabuuiizup. Jle-

MaK, n—=co Ja S HHHT JHMHTHII YEKCH3 nporpeccusniur Gapua:Nai-

Jiapi HHFHHIBCH A€0 KHPHTILI MyMEMI. Ulynmait Kuand, ywdy
a-t+ag-+agt-- ... --agt-! -
«ueKCH3 HHFHHAI» HI Vpraill Macajacu fozara kedaiiu. DBymnaii «uex-
cn3 HHFHHAMY COHJII KAaTOp TVIIYHYACHCE OJHO KeJaall.
Buz Maskyp GoGpa, COHJH KATOPJapHH, ANHMKPOFH, Y.JapHuHT SKIH-
RAIHIUN, Y3OKJAUNIL, AKHHJAUNI ajJ0MATAapH XamjJa sTKHILIALYBYM
KATOPAAPHHHT XOCCAMADHHII YPranamus.

J-§. Acocuii TywyHYanap
Y6y
Ay Gy Ggy - ooy Qo oo (11.2)

XxaKHKWH CORJAD KeTMa- KeTJHrH Gepuaran GiciH.
*j-rabpnd. Kyinaara
ata+a;+ ... +a, -+ ... (11.3)

ugona Kamop (conau Kamop) ned atanapi.
-

(11.3) katop Kuckawa ¥ a, KaGH Gearujanani:
- s P
n==]
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o A
— - L | =L .
Yo, =aqt+ata+... +at. ..
n=]
I0xopigaru (11.2) KeTMa-KeTMUKHHHT @), @y - -, G, . .. 3JEMNT-

Japit KamopHune xadaapu JeHunag. a, aca KamopHunz ymysuwl xa-
Ou pmefinapu. (11.8) xaropuuar Xagnapujan Kyingars
A =a,
A=, + gy,
A=a+a+a,
A =0 +ataog+... +a,

HUFHUIMAapHy Ty3aMu3. Dy BHFHHIWAAD Kamoprute wucmud durundu-
Aapu NeHunanq.
Hemax, (11.3) Katop 6epuirad XoJga xap FoHM 6y KaTOPHHHT KHC-
Mitil fuFHHIIapENaH HOOpaT YHIGY
{A): A, 4y Ay -, A

COHJIAp KeTMa- KeTJIMTHHH XOCH/ KHIHW MYMKIH.
2-taspud. Arap n—»eo 1a (11.3) Katopunur gucmuit fusHHIa-
puaan uopar {A,} KetMa- KETJHK YeKJH JIMMHTTA 3ra, SBHII
lim 4, =4
n—-00
6{1ca, v Xosua KATOp AKUHAQIUYEHY NeHNamy.
By auvutannr xmivarn A con (11.8) xamopuune durunducu neii-
Jami pa Kyiugaruua E3naaL:

ny vt

oo
A=a;+ag+---+f1,,+...=Va
=

3-tanpud, Arap n—= 1a (11.3) xavopumnr wuemmit frFummuaa-
pinan uGopar {A4,} KeTMa-KETIHKHHHT JHMNTH uekcuz Gjuca GKi Gy
e vameys Gyavaca, y xoma (11.3) warop Y30KAquysuy AEHHIA-
.
Mucoagap. 1. Yoy
| I | 1

I TS ---—I'“(’—l-:_—T)-_‘:!

TT.2' 2.3
Karopit xapafinuk. By KaTOPHHHT KUCMHi fiupyypyeiys  x11c06:1a5,
VHHHT AHMITHEH TONAMI3: g
I

i L + e F cif 1\
"In:!'_rg 1_2,3 T {WEIT(I_?)T
Lk N I i o
‘I“(':__) IR T(r;—i ;1)'_‘2"_"1—, lim A =2.
(2 -8 P> .

n—co

Jlemax, Gepunran xarop AKHHAGUYBYH B Yuup fiyrgyruen 2 ra Tesr:
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\ 1 1 1
T = b ———
1.2 ° 2:3 2 (n—1MNn 4
2. Kyiiaarn
14243+ ... F+nd ...

aTop Y30KJAWYBYH, YyHKH Oy KATOPHUHT KHCMILT HNFHHAICH

A,=1+2+3+ ... 4p="10E0

WJaHG,
& 11m An = &%,
3. Ky#nnparn
I—14-1—1+

xaTOp XaM Y30KJANIYBYH, UYHKH Gy KATOPHUHT KHCMHI HEFHHAWCH
A =1—1-4 .. . (=1 = 0, arap n—xydr con 6yaca,
n 1 1, arap n — Tox con 6Y.aca
gymi6, {4,} KetMa- KeTuk JuMuTra sra smac.
4. TeoMeTpHK mporpeccus a, aq, ..., ag"™!, ... xapsapugad Ty-
3HAraH
a+tagtag®... Fagn' - L,

KATOPHH Kapaiumk. Opatna 6y xarop zeomempur Kamop peiiunagu. By
KATOPHHHT KHCMHH HUFHHIHMCHEHN €3aMH3:

— 2 R S as o
A, =a+ag+ag®+ ... +ag =
Arap Jg] <1 6¥yaca,
lim A “
now I—gq

gy nazl. Jemak, 6y XO.ja TEOMETPHK KaTOp AKHHJIALIYBYH Ba YHOHT
s

“ i COHTa TEHT.

FFHICH T

Arap g > 1 6yuca, lim A = oo Gyund, xartop y3oxgaurysun Gyna-
n

-+00

ni

1. A . -

Arap g = | 6yaca, n—>< na A, =na->c Gy.H6, KaTOp Y30K-
AawyBIiL, g<—1 oyaranga sca {A )} KeryMa-KeTANK JIIMHTIA 3ra
yac. Hemax, 6y Xosima XaM KaTop Y30KJalnyBuit OyJjamH.

Haa# Kum6, reoMeTpHK Katop |g VaraHfa SKHHAAIYBYH,
 [Hlyngaf 6 p p lgl<16 y
gl = | Ba ¢ = =+ | Gyaranga ysokjamypud GOYaaii.

17! 5. Kyiiigarn

2

1,1 L
4 — SR i R S (11.4)

_aropul onaiiuk. By xatop eapamonuk Kamop ne6 atazami. (Manpay-
L

it arap 0 # a € R Ba 0 % b € R connap yuyH
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il L(,_' i _’)

c 2\a ' b
TEHrANK  ypunay Oy.ca, ¢ COlf @ Ba b COHABPHHHT pma  2apstoHus
Kutisamu  jeftnnagy. Bepuran (11.4) KaTopHHHT HKKHHYH Xanugan
GouinaG, Xap OMp XajH y3ura GeBocHTa KyLWHH Gy.raH HKKH XaAsHHHT
YpTa rapmonuk KuiMaTHuH TawKi 31agu. (11.4) KaTOPHHHC rapMOHHK
Je6 araqauuM Xam wyngad keau6 unkkan.) (11.4) katopruur GHpHHUH
2% Ta (k € N) xagugan TysHyiran

1 RN 11 ! 1
A = |+, 2 o B ol S U e N
iy i I T iy 2,

KHCMITIT HUPHHQUCHAM OAHO, YHH KyHHZarHuya €3ub onaMus:

Ae=(14+3)+(+ ) Hrtatrts) ot

-

! I 1 [
+"'+_)+"'+(W+m+"'+7'

L ]
_+_> —_——
5 @ 4 &g
I e b o s i b Bl il
et el e —_ — = -t =4 - ==
5 T 5 T - H>8 8 ETH_ 8 2'
1 L A e 1 1
=it F == T ==8.—=—
g T 16 5 2
! ; el &
gy T of-lrg oF T gk TR T 4
1 1 1
_‘_Qk—l,__=_
T3 2 2
TEHTCH3THKJIApHH S'I:Tﬂﬁopl‘a OJICAK, YHAA

Ap > I+k-%

TENTCH3THK §pHHJL Gy aHIH KeMHb  uHKam, PaBmamm, {Azk} KeTMa-
KeT/IK Y CYBUH. ﬂemal(.kllgl Ay = oo, Wlyupnai KHIHG, TAPMOHIK Ka-

TOp Y30KJalUYyBYH.

6. Ywoy
e e e S B
1_E+3 4 ) R (11.5)
Katopuy xapaitaug. By KATOPHUHT KUCMRE fiwpyypucypy saawns:
! poe (3 S0V
Ay=l—gFg =gt L
n

7| e a JHUMUTHHE
Iy AMFHHAMEHHT n 1 l;‘_ TOMRW  yyyy (6.57) dopMyna-
HH Kejtapavus (x> — 1 Ad)
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In(l +x=

Bynga 0<x <1 yuyn

TeHrcuannk Ypraamn (6-606, 7-§ muur 6- Ganaura xapamr). IOxopnparn
dopMynaga X =1 1e6 Tonamus: :

I 2=4,+r,(Q).
Hamixaga ywoy

1
A4, —In2|=|r, ()| < —
n 1
TeHICH3MIKKa KeJiaMu3. Y HJaH
lim A, =In 2

- »00
cenralKk Keau6 ukann. Jemax, (11.5) xartop slnjaliysuy Ba yHIHT
apeMacH In2 ra Tewr.
Y6y naparpaQHiIHT OXHPHZA KATOPHHHT KOJIHFH TYLIYHYACHRH
geatnpaMu3. (11.3) KaTOpHIHT GHPHHYM #7 TA NAjuul Tauwlacak, YHAa
e
- =4 1 N
Qi T ppat oo = 3 a, (11.8)
n=m+1
kaTop XOCH1 Gynami. (11.6) xarop (11.3) xartopuuur (m- xaguzan
Kefunri) Koadury nehinaam.

2-§. SxuHnawyBYH KAaTOpMAp XaKMMa TeopemaJap

Bupop

o0
|l | . i ,
::a,,ﬁﬂl-razw—...—[a”--,—-,,. (11.3)
n=
warop Gepiran Gy.cur.
“.reopema. Aeap (11.3) xamop axunsauyeuu Oyaca, YHUR2 uC-
anzart (11.6) Koaduru yan sxunaquiysun Gjaadu éa arcuria. (11.6)
xoAQIK KAMOp AKuRAqUyGL Gyrca, Gepunean (11.3) xamop xas Kun-
Sauyeiis 6yaadu.

Mc6oT. (11.3) xatop Gepusras GysaciH. Bupop /m — narypaa con-
i raiuaa6, (11.6) katopuunr Kucwuil fuFHnnucnmt A, Giaan Gesrn-
aiaiK:

— '
Ak ™ al:x+l + am—:—? R am+k'

pagmaHKH,
Ak = Allx+k = Am’ (l 17)
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s e

d (n > m) (11.77)
OVmamn, Gynga A, Gepuiran (11.3) katopsunr kuexmii Rerunancy.

(11.3) xatop sxuuaaviyByn Gyucun, Tawprpra xipa

=i

)121_.1’2 Appn=A4  (A—uexm con)
6yaamu. h—oo ga (11.7) Tenrankza awMuTra $THG TONZMME:
lim A, =A—4,_.
koo

By sca (11.6) kaTopsunr SKHHJIAMYBYI SKauHE GHIAMPAMIL.
Snan (11.6) Karop AKHANAWYBYH 6YacHH. Y Xomga Tabp(pra xypa
lim 4, =4 (A —uexmt con)

k=
Gfmau. (11.7°) tewramxza 2—>o Ia JUMHTTA §Tcak, v X0.14a
- R wal | r )
Iimd, =A+4,
Ji=r00
6yanun: xemu6 unmsaan. By 3ca (11.3) KaTopuunr sknmaawysw Sxauy-
B 6unmupagy. Teopema 1cCOTIAHMM,
ynnall kuand, KATOPHHHT JACTIACKM Yekan cowpard XaiJapiilH
Taw1a6 1060pHl ExH KATOPHHHT OOLINA Yexsm commary sHrH *aanap-
HH KYHIRD VHOHT AKIHJAMYBYHINTH XapakTephra TABCHP KHAMAlH.
l-naricxa. Arap (11.3) 5a70p AKMHZamyBun Gyaca, yHuHT KOT-
TN

ity am-.Ll T Ao Fieo 30 + ﬂ'mJl_.r\. T ab o

Mm—-c> 33 yoara HHTHIALH.

Xaningaran Nay, (11.3) KaTop ARURJANVBYY GyauG, yeuur iiFkn-
auck A Gyacin, Gy 207133

A= ‘4m el rm!=A ‘Am

630, |
tmr,=4—4=9
m-—o
Gyaaz.

2-reopexa. Aeap (11.3) KaMOP Sutiaquiyeq, 505, yuume Wt
Funducu A ea mene Ojaca, Y Xoaoa 1 f

-
. 4 s Y y
Mg, = cay @7 g (11.8)
n=l
Kanop Xax Sxunaquiyeitt 88 YRURZ  Uurund,e,, cA za mene Gijradu
(¢ # 0— nea Goraux GYANGRAR §S2ADMAC copy i
HeGor. (11.8) xarophr KHCMEH fikpyypyer, o g0 ooy Genri-
A G

Jacak, y xoJga

Av=cajteay+ .- TOG=C@+q !ttt aRiesell
6)”’JIHG, yuaag
252651 <o



lim Al =cA
n-oa
Gyt Keaub wukagn. By sca (11.8) watopmitur sugmaaur yoai Gyan-
LMHY Ba YRUHC HUFgHuew ¢ A ra rtedr sxawiun Guwimtpag u. Teopema
HCBOTAANAM.
By Teopeva AKHHIAMIYBYM KaTOphapa ywudy

clg +at...Fa,+ ... )=cayteay + ... tca,+ ...

MYHOCABATHHHT Vpunau Syamuuan womanaiiy.
3-teopema. Aeap

)
N
La,!=a[+a2+ c e +an'+— b o4
n={
oc

N bl e e
n=|\

gamopaap AKuAsaujedn Gyaud, yraprune ururduce Aoc paguwda A
ga B 2a menz oyaca, y xonda

E (@, +b)=(@+b)+@+b)+ ...+, +_,l_)n) iAo (L)
n=1
Kamop Xas AKUHAQIULYBU 6a YHuHE dururducu A -+ B ea menz 6ijaa-

ou.

&
N . -
HcdorT. E a, Ba > b, Katopaap skuwaawyswi. [emak, 6y

o

—
n=|{ n=t
KATOPAAPHHET KHeMui fmrnHzuaapr (A, Ba B, nap) yuyu lim 4 =4,
N e >0

lim B, = B Texrmmxaap ypuumt Giaamu. (11.9) xaropumur Kuesui

’}{ﬁ;m;mcmm C, Giaan Gearunial Tonmamis:

c,=a +b)+(@4b)+ ... +e, +0)=( +at+...+a)+
(b byt H+b)=A,+B,.

ByuaaH
lim C, =4+ B.

1n—00

[CeiMHII TeHTNKAAH TEOPeManuir HeGoTH wemnd wmand.
=

oo
|V N -
2-HaTHXa. A[‘ap }’ a, Ba Z bn KaropJap STNIH/Iauy syt 6yJ'[C3,
n=|[ n={
X a
y XONA

.‘S‘l (ca, +1b)
n=

RATop XaM AKHHJAUYBYH Ba
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of oo L

N\ X ~
Y (ea,+10)=c¥ a,+1 )3 b,
n=] n=1 =

Tenrmk ypunan Gyaami (Oynaa ¢, [—n ra Goraus G¥aMaran farap-
Mac congiap).
4-teopema. Aeap (11.3) kamop axunaquiyesu Gjaca, 6y xamop-
Hure ymymul xadu a, n—-oo da Hesea uHmuadu.
Mc6or. (11.3) Katop sxunasawyeyn Gfacms, swmn lim 4, =4
: s

(4 — vexan com). Arap
a =4 —A4 ,

OYmnnnm sbTiopra oncak, y Xoaga
lima,=lim@,—4,_)=A—4=0

n—oo n—so0
6y muwmnn Tonamuz. TeopeMa HCOOTJAHL
Teopemapari TacAMKHHHT 8KCH, YMyMaH aiitranaa, YprHAll sMac.
Bowukaua aiitragpa OHpOp KATOPHHET YMYMHII XagM n—-co [a wOJra
MHTIMINAAH VEMHT SKHEJGIVBYM OYJHIN Yap 20MM KeaHb unizeep-
Maiiny.

o
O | .
Macanan, (11.4) rapmonnk I{aTOp;T HOHT yMyMuit Xazun a, =

n=|]
= — 6yam6, y n—co Ja HOTA NUTHJIAZU, aMMo Gy KaTop Y30KJa-

HIVBYIL,

Wynpaii xuang, joKopiia KeITHPHATAH d- Teopeva KaTCp SKImAa-
WYBYL GyanmupHnEr 33pypilf WApTHEI NdoRasaiim.

Karopnap rysnammmra Kypa YMyMan xyfizariya 69aam

1) Gapua Xapasapiminr HOIOPaTapil MaHOmi Gy.avarak KaTOpNap;

2) Gupop Xaanzan Gouwiab, Kefmurn Gapya XaJJapHHART HLLOPAAapH
ManQuii Gyimaran xaTopaap,

3) Gapua xammapHMuBC DUWOPAJADH Manduil con éxi Gupop NaATIaH
Cownal weffnnr Gapya NagnapunMHL HUOpaiapy Mauduii Giaran KATop-
Jap;

1) uexcus xyn mawduif HLOPAMI BA YeKCH3 kim wye6ar IUOPAAN
Xagaapn Gyaran Katopaap.

2) ea 3) xoanapiaryt KaTOPJAPHUNT AKNMJamysuy fxn vaokJalllys-
UILTHPHHN  Yprajxuy JoKOpUAa KCATHDEATAN I- teopena pa 2- TeopeMa-
Japra xypa 1) xeszarn KaTopIapHIl YPramiimra xenams.

3- & NycGar xatcpiap BALYIAPHENT axupnawygun Ganmi

Karopaap nasapuaChstit NMYNIM Macanasapnnay Gupn satopuusr
AKEHAAYBUY Exi ySOKNAWYDHNMIITIL At aay nay yoopar,

Acmina Gepuaranw KaTOPHIRC AMIANY B E1eyy ooy o vsuan i
TabpU(ra Kypa Texmmpii MYNKIH: BUPOK ycynuy v Voot o “atop-
HIIT KHOMGIT fupsmanett A, HINE KQORAGL Myparias 6y aug, n—  na
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Tr JiMiTra sra G¥anumen (Exn 6ysivacanrunn) kypeatiur K
TaaiL.

[ywi xaM aiTHll KepakKH, KaTOPHIHID SIKHHAAUIYBUH 6K Y30Kna-
YBUIL SKAHHHI aNUKJAWAA KATOPHIHT KucMuii IiIEMIHenumr Kitva-
(L. XaTTO KATOPHHHT HHFMHAUCIHN TOMMIL 3apVpUATH GyaMaiim.

Harmniaga tyanait yey/iapui (ajomartniaphi) TOMUIUI Macasaci 03a-
3 Keaanuky, Oy ycyuajap épaamiia, Katop HUCHILANCHHIL XHCOGraMail
ypHO, VHIHT AKHHJAWYBIIMTHE AIHTAE MYMKIH GYJICHH.

ABRATIO  XajJIADHHUHT HWOpanapt Mauduil 6YaMaran Karopsapus
apaityis.

1. Myc6ar KaTOPNADHHHI HKHHJIAW YBYH OYJAHWH
zapTu. bupop (11.3) Karop Gepiran Gyci:

}:an=al—‘r—a2+...+a"+... (11.3)
n=}
Arap a,>0 (n=1, 2,3, ...) Gynca, y xoama (11.3) xarop

pycoam xadau Kamop Exu KHCKawa, aycbant Kamop S atanami.
-]

5-Teopema. Vwby Eau Mycbam ramop aKunaauiyauu Gyauuu
n=1
JayH UHURE KUCHULL HUFUHOUAGPU Kemua-Kemauzu 10K0pudan  Hezapd
1aHean Giruwu 3apyp ea emapau.
=

McGoT. 3apypaurn. > a, xatop smsawysdn 6yacud. Tabe
P
n=l

nra K{'pa, KaTopmMHI Kucwmuii jtrnugimaapunau Tysuaran {4} wersa-

(eTVIIK 71— 12 A ra marumaqe lim A, = A (A —uexan con). ¥ xo1-

%8 {A,} KeTMa-KeTJuK SKHHIAWYBUH KeTMA-KCTIKIADHIHE XOCCACHTa
4<§pa UerapanianraH, JMyMIanaH, y ioKopriiai uerapaJaHrad Gy.nag.
> o

Ertapanaurm. j:'; @, KATOPHHHT KHCMIGT IIPIIIINTADI KeTMA-KeT-
n=1
et {4, 1oxopriza uerapananram Gyscki.
° Uy xatopuudr Xap Gup Xamn Manduii Gymvarami yuyd
"1.’:-!-1 = '-]"; T, -1 = "1r.-
SHTCHBAK Ypunm., Tevak, {4} KerMa-KeTaK YCyBuIL [ymuuur yuyk
3 goGaarn 7- Teopemara k¥pa {A | KeTMA-KeT.IHK UYSKAIL MUMUTIA 3ra;
oo
= /. Dy 3ca Eaﬂ KATOPHHHT SKMHAALYBYIL  SKAHHMML GHIILE

fi==l

. Teopema 1cBOTIAHAM.
MicoJa. Ywby

5 ! Tl i L BT g
rgl?{':]—.— ‘E,l——‘—a,_. pra o, a>00 (1L10)
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Katopum Kapaidauk. Ogarna (11.10) xatop yayataauegy CaPIOHUK K-
mop jeimnany. By xarop o> 1 Gyaranga TRHHTAWY B SKa1 I
K¥peaTailnmk, ¥unar

1 )|
A=+t

n(l.

Kicmuii  Jinrnmaunapugan Tysuaran [A,] xetMa-kerag VeyBuH 3Kani
pasway. Memar, A, <Ay, (# =12, .. ). Wy Gusan oupra sxyisr
Aarira sramna:

1 B s -l.%l‘_ '
Ay =14 = dge T o0 Pl =
(o T (3 (e i i
+(?_ = 5-1) SO (.?nj“ 'fﬂ::—;[,l“"(I'
2 P 28 pETER N N Ieg) by
+—2f,_——¥— e T "'+(.‘?n)“ =1+ 2%l (ll e
1

1
+-.-+;a‘):l+m<%-

Osupra ukin aynccaGaraay yuoy
1
A,, < l+ oe~I An

TeHrcHamik xeand wnkami. Bysaan o> 1 6Yaranna
aa—I

A < f:1=1,2,.,.) (11.11)

a qu—l__3

Tenrcnan xocna G6yaam. By aca {A,] Kemva-keramguunr oxopnaan
uerapaJanranmTnm 6nagupagl. O 1eopeMara kipa Gepuarail _1Katop
FRiHnamyBuanp.  devak, YMYMAAWIAH TapMoKIK katop o> | 69.3-
rasaa siungaurysyn 6yJaamt.

Nycycan, N —L jatop SKHHIALYBuRzmp,
S n*

3- naﬂmza,l MycGaT KATOPHIRI Kicuui Tupiyaapuaan  nGopar
KeTMa-KeTalik joxopliAaH yerapazanMaran  Gfca, KaTtop y30K.JalyRd
Gyaami.

2. MycGar garopaapHi 18KK0CAaw xa 1, reopema-
aap. MycGar xaropunnr AKUHAAMYEUINIIY & yaor nygaanriam
Guaran xomna, xapgapn Gy K8TOP Naikapu Guay Mamaym MyHocadaT-
Aa 6yaran (tagkocaanran) MKKHEHUI MYCGAT iamopy SIKIHTALLY B
JUrH €K1 ysoramyBusANTHRI QKA MMy Yaap gyitizarn te-
opexiaap opxaan poAasataan. “

o _

Miinra wyegar ¥, a, B2 . b Katop Gepuaray OY.ICHH.

= fi=]

6-Teopena. n nune 6upop gy >1) Kudsmamuday Gowrab Gap-
wa 1=y aap yays
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n = (11.12)
2
meHecu3Aus gpunauw Ogacun. Aeap a) :‘ b, ramop Axunrauysu 6ja-

n

a2 =
. N - -, - A N - .,
ca, Z a, Kamop xax AKudiqiuysdu Ggradu, 6) l a, Ramop Y3ox-
n=1 n=1
.

nrquwyedn 6jaca, S b, Kamop xam ysoxsauyewu Sijaadu.
—a B
n=|
Mc6oT. Ymdy Gobuuur 2- § uga aiitud VYTAUKKH, KaTOPHHHT AKHH-
Jamysyin (Y30KTaWyByH) GYJHINIFA YHHHET 4YeKJH COHAACH AacTaabKil
XaAMapHHIHE TabCHpH 6Yumaiinu. Iy caGabmr (11.12) tenrcusnuk f, =
=1 nan Gowa® ypuuau Gyncum ned xapawr mMymud. [emak, a,<
<b,(n=1,2,...) Tenrcusmk Vpuaan. Y Xoaxa OGepuncad  Katop:
JIapHHHT KHCMHE HIFHHAMIAPH
A=a+a+...4a

YuYH yhle
A, <B (n=1,2 ...) (11.13)
TEHICH3INK XaM YpHHIH OYJami.

L
N T
Assan N b, KaTop AKMHJALGYBYH GVJICHH. Y Xoaga 5- TeopeMara

n=l

kypa, B, KerMa-KeTInK oKopHaaH uerdpagauraH Oysagd, AbHE G-
pop M yuyH B, <M, (n=1, 2, ...). Bynzau (11.13) Temrcusanka
acocan A, <M (n=1, 2, ...) TeHrcH3AHK XaM VDHHII 3KAHU Kemid
ypradu. Jevax, {A | xeTMa-KeT/HK XaM IoKopilian erapanauras. fua

c

o -l -

yuia 5- Teopemara Kypa N @, KaTOPHHHT SKINIAIIYBYM OfaHuN Ke-
n=1

0 yHKaaH.

o
Sunn Y a, KaTtop ysoxJamyswit Gyacun. ¥ 20daa {4, xemva-
e
n=1
KeTaHK IOKOpHIaH yerapanmamvarad, (11.13) rewrcusiuxsa acocan {B |
KeTMA-KeTVIHK \aM  [oKopuiai uwerapamanMarau Gvaamit. Bynpan sca
©
N b, KATOPHUHT Y3OKJawysdit GV.uLll Kead wiiamt, Teopesa we-
,;"',':l
GoTAAHAN. y
Opatda, GHPOp MycOAT KaTOPHHHE SIKHHJALIYBUIL €Ki Y30k MAUlyBul-
uriHi aHEKJamda, 6y Katop XagaapH TeHrcuaauksap épaamuga assat-
paK SKMKAAWYBUIl 8KIL Y30KAAUIYBYHJINT MabayM KATODUHH Xaatapi
GujiaH GoFfaHay, cyurpa heGoT atHaran Teopemaia (poiiganannt Ge-
pHIlral KATOp NAKiia Xy.i0ca diapiiafit.
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Mucoa Kyiumarn

g n .o . a PR {
sin — - sin—-— 4 sin-~ L Rsin=
in— - sir 22+ 5 g

KaTCp SHINJAIYBYNAHFHIN TeKIHPHHT. By KaTop .\‘a,l.'rapu Yuvi

O<sin—‘} <Zh=12..)
n=

ne
TEHTCH3MNK YPuE/MI GYMHINN KYpeatil Xiilin svac. Tewak, Gepid-
o
Tay Katopuunr Nap O61p Xauu SKHIJIAUIYBuH :‘:-,:— KaTOpHIET MOC Xa-
n=|
Aujan xiunk. 6-Teopemara acoca GepHATaH KATOD AKIiJativEYI.
7-Teopema. Yuby,
lim n =k 0<kg %)

n—»wo !JJ'I

-3
astum sadncyd Gyacun. Aeap: a) k< o 50: b, Kamop srunAGLYC-

n=]|

wu Gpaca, y yoada : a, Kamop Yam SKuniiyeun 6jaadu; 6) k>0

n=I|
£ i
ea N b xamop yaossawysit 694ca, Y Yoada N g xamep  xaM
=i N e -4 R 3
a=1 n=|

y3onaauysun Gjaadu.

" ““
Hebort. a) k< o 6ymlﬁ,2 b, xatop AKHHJIALIYBYN GV.ICHH. Jhs-
=
MIT Tatpudura wypa, ye_> 0 COM OMHMaHIa Xam wymgalt nEN coR
TONUAANMKY, Gapua n_ >t Jap Yiyh

-:f- —k \( £,

ABHN
(h—e)b, <2, <(k+e)b, (11.14)

TeHTCH3ANKAAp Ypupinl OYJamit.
laprra xypa < b, Karop ARHEIAWYEAN. lyhmr yyyy ‘\: (& +

ri=1 n=I

~+€)ba KaTop Xan suuaawysen. ¥ X022 (11 14) reprcya g ian sa 6-Teo-

al v
pemazan L Q. KaTOPHHHT ARNIMBIYENIL C¥anmy genpg yukaal.

n=|{
6) k>0 Gymo6, E b, 1aTOp YSORMAMYBUN Gacyy. Arap 0<ky<
A=t
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. g, a
< k oncak, y Xoaga lim b" = k AHMUT YPHIJIH SKaHHAAN Ba k>R

Ay n

- 3 4
Symuswaan, wyngait n€N con Tomuaapuki, n > n, GV.raina T"— >
n
> k, teurcuauk Ypunai 6Yaagu. Hemak, n>>n, GVaranma b"<k—l a,
1

Tedrcna ik Gawapiiagi. Bynnsau 6- Teopemara acocan ¥ @, KATODHMHT
E
n=}
y3oigawyBul Gyt Keqnd uuxagin. Teopema HCGOTAHAH,
By TeopeMajaH KyHWIara HaTH»ka Kequb yukani. i
4-patnxa, Arap ywoy

a,
lim 2-=#&
ey

" L - : 5] O
AMET YPURIL 6Y05, 0 <k<Ieo Gfuca, v Xoama ¥ g, Ba )_,bn Ka-
n=i n=1
topsap Oup BAKTAA sKiHAamyBui, &xi OHp BaKTAAa Y3OKJAWYBul G-
naju.
Miucoa. YuGy

Ka’[‘OPHHHI‘ SIKHHAAWYBYHAHCHEE TEeKILAPDHHT. 5} KATODHIl FapMOHHK K2~

L)
1 & e
T0p N — Gunan takkocaafiMiz. BV KK KATOp VMyMuH XanaapH Hic-
== n "
n=t
GaTHHIHT THMHTUHI TOTAMH3:

r.A " N R
lim =Jim— =lim === |.

Hr N b TS ¢ T
n I B

Tlemar, 4- HaTHAAra Kypa Gepu.rad Katop y3OKJallveyn Gymaji.

~ g-teopema. n€N Hune OGupop n, Kwivamudar Gotuaal Oapua
aap ysyH

>t Aap Yty

= (11.13)
(rl
mﬂ
&
[MEH2CUBAUR gpunau Ggacun. ¥ xyoada, aeap a) N b, Kamop  aKunaq-
(=il
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=1 -4

tuyeww Graca, N a, xamop xas aguragiyeun Gijaadu; 6) ::' a, ra-
) ’
=l n=1

T
al .
mop ysoKaauiysdu OLaCa, : b, Kamop yas ysoxaauysdn 6yaadu.
n=1
McGor. Appan aiitranivusgex (11.13) tenrcuzag 2= 1.2/. Bt
KuiiMaT/apaa Gaxcapuaagn Ae0 XHCOGIal MyMKIH. Wynaalt Kuauo,

a by
ol P =1,2,...)
ﬂ" b"

TeHCCHaK Ypusau fed Kapafivis. YHial Kyilujari

da ay Gn by b_<

2 ——e——

- = cen—
a;  da Gy b b Oyl
TEHICH3MIK Keand wHkamu. Dynial yuwdy
a = % b, (11.16)
T

n
1
TeHCCH3THKKA 3ra Oy.JaaMi3.

. O @ . .
Arap > p xarop AkusAawysun 6§aca, viaa ¥ —- b, Karop Xau
c.!l " ¥ = ’ m Ul
n= =

AKUHAAMYBuK Gyaafil. ¥Haa (11.16) Tenrcuszaux Ba 6- Teopemara aco-

cait v @, KATODHIHT SIKHHAAIWYBII Gy.umn KesG yuKamit.
-1 i =

=1

-
- - & N . -
{11.13) Tenrcusanx ypusaiu 6yarania :. @, KATOpHMHT ¥30Ka-
n=\

wysd Gy amiman S b, KATOPUHHE XaM Y30K/aLyBYMLIHrH kead yi-
=

n=I
KHLH [ynra yxwam fedoTJanaiH. Teopeua HeGoT OyamH.

3. Mycdar xatopaap YYYH AKHIAAmyByy 1K a10MaT-
AapH. Duz lol\:opki,la MycOaT KaToPJapRi  Takkocsatr TeopeMaTapiHI
keatupai. Tapun Gy Teopemasap €pAaMIIA  TeKwupuiaAMraH  KaTop
XadJapHilil HKkKiuun KaTop NaATapi Guan TaKKociad, KapajaéTras Ka-
TOPUHUT  SKIHAALIYBYHIHTH éxn Y3OKJAWYBIMINIY  macagach Xad GVa-
ca Xam, TaKkocsai TeopeManapi MAbAYM HOKyuafimignapra sra. Bys-
Aa#l uokyAafimnapgan oupi OCPUITAH KATOD Giinap rakkoCaHAAMTaH
KATOPHH Tania6 omuuminr YMYMH! KOUACH fi¥ncnurynp,

Bepnaran gatopist reoweTpiK XaMA2 YMympairay rapwomsx Karop-
nap Onaai Takgocaad, KaTopHHHT ARMHIAIMYBuiayry gy yvaorTaurysgi-
JHCHEI Hidonamaaiigurat agoMaraapill KeaThpamyyg: »

5
Vycbam K N - =
a) Kown anonari. Myed ‘amop }_‘ a, Geputzan OyACUH,

AN s el =
Acap NEN nune upop n (1o = 1) BUENAMUdan Gowagg sapua n =i,
Kugmamaapu. yaym .
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Vo a,<q<) ({7, =1) (11.17)

&
o, = o 3
INCHECUBAUR [puHaL Graca, S a, Kamop axunsquiysy  (ys05aule-

qu) Gga0u.

o

%) i =R

cGoT. AsBan :_' @, Katop Yuyn 1 = n, 6varania f/ a, <9< 1
n=1

TEHTCH3aK ypunil oyacnu. By rtenrcnsink ywdy a,<q" TeHrcuanuk-

Ka skBnBajentaup. Hevak, Gepuaran Katopriar xap 6up Nami (12 >n,

GVAranza) SKHHGAIYBYH TeOMETPHK KATOPHIHHD MOC NaTHAaH Karra sMac.

o
s Wl -
G- Teopevara kipa N @, KaTop SIKHHJALYBUH Gymaani.
=l
= ' g e
Arap Gapua n>n, Jap yuvay a,>1, gvui a,>1 tenrcizok
\punml 6yuca, y Xoama Gepuaran KaTopminir xap OHP Naul y3oKja-

.K'.‘
myBUIL :.« I=1-+1-+1+4 ... 5aTopuunr Moc Xaiu1aH KHuiK svac.
i

=
. ™ se
glpa ywa 6- Teopemara kVpa, l @, KATOp Y3OKJANIYBUl GyaaiH.
n=|
Auamifl Macasanapsn Naa wKuanmia Kynunua, Kol ajoMmariuusar
Ky figars SHMHT XYpHHNUIMAAH doiinasaniiamt.
© Aeap ywidy

lim 4 a, =k

n
01—y
L MNasxcyO opaca, y x0ada ™ a L, Kamop k<1 Oipreanda aKus-
pray
n=1

pauiyent, k>1 Gyaeanda sca ysoraauyeiu 6jaadu.

Vic6oT. ABpan k<l fyuacmn. Ilynaail xaguxuii con ¢ toninami-
wi, B<g<{l Tenrcusank Vpumaum Gyaazd. ¥ Xoaaa JHMUTJSPHEAT Te-
AN Xoccacnra kipa  (3- Gobunur 3- § wra wapanr) wynaait n,€N
ronunanik, €apua n>1n, Jap VuyH ]',’ Q, < TEHICH3INK YPHHIH

«
6§ aam. I05opiaa uc6or astnaran Komm ajomarira Kipa :‘:: a, Xarop

n=]
AKURJALIYBHIL.

Auan A>1 6acun. Y xoaga wmyuzait 2, €N Tonnaaznky, Gapua
n>>n Jap yuyh ]'," @, > 1 ofam6, ynan Gepuaran KATOPHMHT YAoK
JaWryBui OYanLI Keaid vikaln.

Mucoa. Kyitnaaru

V() (0

"
) \ 5 _,J

A

xaTopni Kapailank. By wkatop yuyn TOMaMH3:;
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— e =

n— T T o |
V 8,=1/ (—} =— 1|n1], Qy=7"

2n+ 1, 20+ 1 pesm

u

Jemax, Kot amovarura xypa Sepuaral Katop AKHHIALIYBYH.
o
-
l-3cnatva. Arap .\.. a, KaTop yuyH
n=|
. na==
lim ~;/a":/‘::]
n—+x
JUMHT Ypuua GYJca, KaTOp SAKHEMAUWIYBUN XM Y20K7auyBdi Xaum GY-

JHIUY MYMKHH.
|

Macanar, N - =1 + — ... Katop yuyH
=i p? nt
: n=i | =
-
k=1, avuu lim 1/ ! — | Gepmaran xarop sigumaamyedK.
Moo n2
Arap ymy

S e
sl

KATOpHY Kapaitquran 6§1caK, YHHHT YUVH XaM k= [, sbul lim'i,." 1
fi—+x
= | 6ymuunun wypamia. Avyo Gy Katop Vaoxiamryeungup.
Wyuzai xiomd, k=1 Gyarania Komwm anosatu KaTOpHUHT sIKHHIa-
lnyBun &y y3oKsamyBul GYIHILHHE aHHKTA0 Gepa onvaiimi. )
6) Danavgep amomath. Aap n€N wune Gupop (= 1)
Kutinamudan Gouaad Gapra n =My Kéusamaapu yaysn

il < g <I f\“:"“ >1 (11.18)

[ n

n

x
- -
MeHeCU3AuR fpunan 6gacd, ) a, RAMop SKunAauysy ( y30KAQULYEHLL)
n=I1

64aa0u.
=
» < o
Hedor. Bepitrag N a, Karop Gunay Gupra sknpmamyBast
=

n=!

Nmg P TR 0l

r=l
i Apsat —nz!
FEOMETPHK Kartopsu Kapaiiaii. ABBA = <G < | teHrcUBTIKHI
n
onamiiz. Yuu
a gn+t
Sntl <g=—
a, q“

KYPUHHIIAA €346, cyurpa TAKKOCIAU! XAKIIANH 8- roopevaun Ki-11ana-
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o

L.
n
mua. Iy Teopemara xiypa Eq KATOPHUHT SIKIIINALIYBUH/NTIAAM _Vaﬂ
n=| . rl‘-—'-"lI
KQTOPHHHT  AKHHJAWYBYHANCH KNS  wisaml. fnsl 6yaranna

ay

sl
E Q, KATOPIIHT V30KJayeui Oymuun paswan, [Hanavifep amoMaty

=1

yc6or GyJial.

)lanamﬁep/ a70MATHHIL XAM JHMIT KYpuH#ulIia udosasat MyMkuy.
Aeap yuidy

a
. -l
lim f—-

=00 a

=d
n
aumum magxcyd oyaca, y xoada d<<l 0ya2anda Kamop AKUHAQUYELN,
d>1 6ineanda sca Kamop ysoxaawyew 6{adu.

Byunur 1c6oti Ko ajoMaTHHUHD AHMHT RYPHHIIUUHIET He6oTura
Yxanl.

Miucoa. Ywby

a1 ot

LR e

Tilge T

KaTop SRURIAIYBURNTHEH TeKUNDHHT.

By xarop yuvi Kyiizariaapra
3raMHa:

e n! Gyt _ (n=+ 1} n" |

n a, (r—-1""" Lo

Jluvurra YTuG TOMaMu3:
lim _a_"i, - _]_

Aoy ;

“n

Jlaaambep aaoMarira Kypa OGepuaran Katop siHNJANIVBYIL
=

2-scaaTma. Arap E a, KAaTop Yuyl

n=\

d Oy

Hin 2= = =1
b an

quMiT Ypumae 6¥aca, ¥ Noana KaTop sKIIRHIYBUL GYJUILIN XaM, yaoK-
7alyBul OYMIIE XaM MYMKHH. Hemaxk, Oy xoina Hasavbep anomari
KATOPHNIT SIKHIIAIIYBYIL €Ki Y30KJAIUYBYIL YNNI anukaa6  Gepa
oM.

[Hyuzai KILTHO, Gepuaran Mycdat Kartopiin TeOMeTpIK KaTop Giiian
raikocaG Kount a Jlanamep aiomataapumi xentnpnd uinkapani. Fe-
oMeTpIK KATOp «Ted» SIKHRJIALIYBuil Kartopaapian XucoGiadamr Arap
TeKINPHAAANTAN KaTOD TEOMETPHK KaTOPAai ¢CEKNHPOK» AKNHIAMYBUIL
6ynea, ynaa Gy KaTop TYFpHCIIA Konni sa [anamGep aJoMataapi op-
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Kan GHpop XyJocara ke Oyavaiian. Bymagit kavopaanimt reomerpis
KATOpAAPAN «CERHHPOKy sUCHIMALLY YN KATOPJAp GiJal TaKKOCAdl! .1o-
auv Gyaaan. Uy mydocaGar Gnaam Myc6aT Katopust yMyMJauirair rap-
MOHHK Katop Onslan TakKocaal, KaTop SIKHHAALIYBUMLIMTHHUNE slHa OHT-
Td QMOMATHINI TONAMH3.

k2
B) PaaGe anomaru Yuby E a, Aycbam iamop Gepiszat 6ja-

n={

CUH.
Aeap n€N nune Gupop n,(n, = 1) suinamudan bowaad Gapia
n>ny xudsamaap yaym

fans1 <1} (e

|
A% /

n (l_%,) >r >l (in (\l—

N n
=
MeHecU3AUR I][)LZH/M[ 6!7/16‘[1, v a, Kamop ARUA AU eHu (yaoﬁﬂauzye-
F i e

n=|

4u) 6yradu.
Baer | i
UcGort. Assan nzn, aap yuyH o |1 s ~ | teHrcus
a. |
n
MK Gaapiviciy, aeifHk. Dy TEHICHIMIKHU Kyifnaaru

a. .
el gl - 2 (11.20)
a n n
[(yp[”{n“]’la 'é3”6’ C}“"HF f>(Z>l TEHTCH3AHKHI l\jaﬂoama}m{pam{raﬁ a
COH 0aaMu3. Myxiy Tin(rJapaan OUpHHIL YiuGy

Ry 7
==
iy = =@

N -

Kyputiinga  é3asis (5-GooHuar 6-§ #ra xapanr). Taggawmunra KYP2
a<r Syaramy vayu wmyugail 2€N COH TOmManiku, Gapya n > fy 18P
yUyH

(1 ot

TEHTCH3AHK  Ypipm Oy 1aii. Yujgad ymoy

(1—=1—L (11.21)
A nj n

TEHICH3INK Keqnb quiaje. OHIM Max |1y, Mol = 1, 1e6 oacax Gap-
ua >y nap yuyn (11.20) sa (11.21) TeHICH3MIKna pan
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Bhtt IR
. S _)
a, = ( = (11.22)
TEUTCH3MNKKA sra Opnamus. Arap (11.22) reurcusmixun ywGy

1
Ay n*
e
1!,1 1
{n—1)*

P
RVpHHHIINA €3caK, YHAAa Gepuaran Katop Naziapn OILTaH » %yMyM-
e 1

n=1
JalIrad TapMOHMK Karop NaaJjapH opactifa (11.15) k{puspmizarn myso-
cafat Gopaurnnn nadkaivus. Manaymrn, o > 1 1a  ysymaairan rap-

MOHIIK KaTOp sIKHHJaulyBuy. [lemak, 8- Teopemara xypa Gepuiran Ka-
Top AKHHJAYBYH 6yvazl.

Suan Gapya n >y Jap yu4yR

Taie] )
n (lil —-——:n ]

i

TeHICH3NHK Ypunal GyicuH. Yuxan

3

n—1

-
rexrcHamiK  wenud wnkaad. Hlyvemmr yuyn 8- Teopesara acocan E =
n
n=|

rapMOIIK KATOPHHHE Y30KA3WYBuil GYanunigan Gepinran KaTopimr
y30KIAIIYBYIT SKAHIT KeHO uitam.

Paa6e anoMatit NcGOTIAHII.

By anomartun Xam nylimnariua Jmiir KYPURHLITE  1OIATAMT MyMe
KHH.

Aeap yulby

L AN

limn{ 1—

R— e an

} =0 (p — const)

AuMUNY GPUA AL Gijaca, p>| Ofaeanda KeMOp AKUHAQLUYE L, p<l 6j1-
2aH0a 3ca KQinop y3oKAquuyeue Oyaaou.
Mucoa. Kyiinaaru
|

3 [ 1 3 3 1

AR B g N R PA T

; 3 5 T 1 (2 — DIt 1
ks T e T e

KaTop SKUHIALVEWLINIIEI TERILTIPHIF.
© DBy KaTtop YuyH KyHujarnjapra 3ramvis:
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7
a \ " " 7
-l (20 1)1 | !l
nll— J=n B L S UL G2
[

o [l— 2::5--::”]_ dnt--2n

2n - A2 | Bt dnt B!
a. s 2
: o 3
limn [ | ——22 j=—>1.
Ao | oy 2

Hewvax, PaaSe anomarira xypa OGepirad Katop AKHH/IAUIYBYI.
r) Haterpaa anovar (Kowliuur #yterpas aaomMarn).

Ywby E a, wyc6ar Karop Gepuaran Gyacun. ®apas Kutailatk,
n=l|

[1, + o0) opanuxIa AaHHKJAHTaH, Y3TYKCH3, Yoaifaurad Xamia Manuil

6yavaran f(x) cdyekuma yuyw f()=a, (n=1,2, ...) ofaciH. ¥

Xoi4a Gepuiiran Katop KyHImard

Kypuuuuy ojagy. Papwankn, #<x<n-+ 1, n€N 6yarauga

fln)= fx)=fln+1),
AU @, = f(X) > a,, | TeHrcH3MMKAAD Ypummi. KelHrit TeHFCHITHEAAP-
HE {1, n - 1] opanug GVitHua HHTerpaniab TomaMia:

n+l
G < | f(¥)de<a, (11.23)
n
Suau Gepuaran katop Gunan Gupra yuby
£ n—i:l
E ‘\ f(x) dx (11.29)
n=l n
KaTOPHH XaM Kapaluk. By [KATODHHHT KHCMuil HHFHHAUCHHM S3aMu3:
n kil nL

1
;ﬁl [ () dx= J. F(4) dx. (11.25)
Dapas kuaaitmik, f(x) GyHKLIIA {1, +- ) opammkra F(x) Goman-
rud byrkiusira sra 6yackn (F' () = @)1, + ) opamugaa f{x)=0
Gyaramit yayn F (x) dyskuns WY OPAIEKAA Joysun Gysam.
F(x) bynkuusuu rokopn 4erapacit Ysrapysui 6¥iraH asuk HHTErpa
KYPHHHIUAA 83411 MYMKUE:
X
F(x)= rf(t) dt, F(1) =0,
1
Harwkapa (11.25) tenrauk ydy
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n kR4l
; Sf(.\’)a'.ﬂ:=F(lz—}- 1)
= i .

xypuunwra xenaan. TMemaxk, (11.24) xaTopnunr mucmuil finennmuen
F{n+4 1) ra teunr.

Arap n— oo pa F(n--1) uexan cowra iuTilica, AbHH (11.24) xa-
TOPHHHT KHeMHiT HIFHHAKCH YeR/I JMmiiTra sra 6V.ca, oy Katop sKHH-
mawyBy 6ynamt. Yuaa (11.23) remrcmanux Xamza 8- Teopemara x§pa
Kapana€Trad Katop XaM AKHHIAWYBUH GVsamu.
ni—>co aa F(n - 1)— oo Gyuca, Gepuiran Katop vsoxaauryew €y-
JajH.

[Hynaaft Kuand, xyitngars unrerpat aaomatra (Kowm asomatura)
KeJaMH3:

Aeap f() Qyrryua [1, 4-co) oparunda anursanean, yaayscus ea
jesadOuean OGpaud  F(x) iy ¢yaxyus  yayr  Gowranrud pynk-
A o

yua 6a ‘\:‘ a, Kamop yuyn f(n)=a (n=1,2, ...) 6faca, y yos6a

n=1
bepuazar Kamop m F (x) = A awawm uexaw Oijacanda ARUMIaULY e,
X—+Loo

wexcus Ogreanda y3oKkaauiysun Giaadu.
%
1
Mucoa Kyinmare N —— yavMaatiran rapMonii KATOpE Ka-
¥ P e S S 3 v

paitmg. f(¥)= —' {2 >0) ze6 osafiank. Panwanes, 6v vk 1,4 ea)
! %

Ja aWNKAANTAH, V3AVKCH3, KAMAIODWil NAM1a MY 0pamiia  andmi
svac. Uy 6waan Gupra x = n Gvarania /(1) = — . Suanea = | G-
rauja TONAMH3!

X

x
Fy)= [fayde = |

1

GyiaaH KyHIEZarl HamipKa Kesmis wukadn
L Lo N o, LT 1 |
lim F(x) =lim——|—zzr —1I

X—== e l—0 | X

1
‘ - T arap z>1 Gyaca,
= =

| co, arap o<l Gy.ca.
Arap =1 Gyaca, x—- e 2a
’ ;> 1
F(x)= | —dt=Inx—> =
o
By aani. . i
© Jevax, HiTerpa’ aomarra Kxypa Cepu.iranl Kartop o > | Gy.arakga
AKILIALYBYIL, o< | Gyaranga ysoxJawysuii Oymaal.

00



3-scmartma. Xap 6up MyclaT KaTOpHHNT SKILIAILYBUSLINIINL Tax-
Keenam ByaH Oinan Xad KHamu (TeXWwinpiml) YYVH APOKI  6V.arad
UHueepCUA Kaiop MaRKyl 3Mac,

4- §. MixTHépuit xaunam KaTopaap pa YIAPHHHT SKHHJAWYBHHIHIH

Biia aBBasirii naparpadaa MycCar KaTopaap Ba YJapHHNT SMkHHIAILYE-
ST Macanach Onaad  WYFyAJaHAanK. Xycycai, Myc6ar Kartopaaphi
TaKKOCIaW TeopeMaNapHHl Keartnpb, 6y Teopemasapra acocaanraH Xod-
1a RKAHJALINL 2J0OMATIAapHHK Ypraumik. By aiomariap épgaviia Myc-
faT KATOPJApHUHT SIKHHJAWIYBYHANITH EKN Y20KIatIYBUSIHTIHI 21K AL
KYIHHYA OCOMJMK OHJaH XaJ STHAHLIMHM KYPIHK. DBIH MXTHEDilE Xai-
Jlf katopaap (Kuckaya HXTHEDHH KATOPAAp) Ba VAAPHMAT AKMKIALIVBUIL-

MITHHH Y praHanus.
l. UxTuépuli KaTOPHIHT AKUHIAWYBYHINTH XaK)Ia

Teopema. Bupop mxTnépuii E a, Katop Gepuaran 6y.IcH.
n=1
P
9-veopema. Hxmubpuir S @, KAMOpHuHZ SKurAGuyedy Gjautiil
=
n=1
yayn e > 0O cor osuneanda yas wyndai neN con masxcyd 64aub,
bapua n>n, 6o m==1,2, ... 1ap yiyx
o, F o T -0 T 2.l <E (11.26)
meHecusAuKHuH e Sadcapuaii 3apyp ea emapat, ¢
HcGor Sapypaurn Depiiral xatop sKuAamyewi 6y.ciE.
Tavpuipra xypa Gy HATOPHHHT KHCMHL THIFUHANIADHIAH (seun A, =a,,
Av=ay-Fa, ..., A =a+ a6+ -7 Gy, ... Japlan) TV3HIEH
A“ KeTMA- KeTVIHK YeKJH JHMATIA 3ra. By XoJna KOLUH TeopeMacHra
(3- Goopary 13- Teopemara KapaHr) acocan, e > 0 0MIHIanga NaM WyH-
Aail ny€N con rommmamukn, 6apya 1> Ba m=1, 2, ... 1ap YuvH
|
|‘4r|-i- m Anl < £
TERTCHAMIK Vpiinwn 6y1ampt. By Tenrcuamiian
lan+1 _;" a,;.,.-_‘ T gog Fm an i—.'.‘|I <8.

Erapanaunru. Depnaran Karop yuyn &>0 con oamnraria

Xay wyniaid ngEN conm  ToMMAAiuKH, 6apya n>ng pa m=1, 2, ...

Aap yuyn

I
[”,,_;_1 —+ Apag T e - am+n| <F‘
TEUTCHAMIK Ypunmi. Yinby
o i s
An-{-m " ‘4n =0 Ve T Qpim

TEHTVIHKKA KVpa

|An+m ha} An! < g
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TeHreH3 WK XaM ypruait Oyiane. By sca sma Koumt teopemacura ijpa
4, KeTMa-KaTIIKMMHr werI JHMHTra Sra Oy mnuunin kypeataqt. [e-
MIK, Katop sxHHJamysyl. Teopema nedoraanuytr.

Miucoa. Yudy

sint  sin2

= oyt -
& a2 ar

Katoptii Kapaiank. By karop vaym (11.

21) WapTHHHT GaKapU T
TeKunpawiia. Apsano, pasuagi,

sin(n -+ 1) sin(n - 2) sin(n 5 m) |
wa L

on -l o -2 LT AL gntm |
- = i
1
1 . 1 i L al et | [
= onil T gnt2 T T Gaim = = 0
2 e
2
Sumt e >0 conra’ wypa, ny = [—log,e] + 1 1e6 onmuuca, y Xo.11a
Gapua n >n, Ba m=1, 2. ... aap yuyu
sin(n -+ 1) sinn— 2 sin (n 4-m)
.)I'I-,—l ki DLl 2 - S5 .2!1-1_»"1

TOHTCH3IHK YPHHAH G¥aaiH.
Jevak, 9- Teopemara acocati GepILITAH KATOP ARHILAAULYBUSL.
9. KaTopaapHUNTr a6COJIIOT Ba WAPTJIH SIKHKAAWYBYj-
=

e R | & S - '

rurH. Fxtuépud }a @, Katop Oepiaraun Gyackd. By  karop Xaa/1apie
=

qier a6COMOT KuitMaTaapizan Kyiliiiard

3 g =laltlad = . Flat 4 (11.27)
n=1

KATOPHH TYy3aMH3.

=

10- teopema. Aeap E la,| Kamop sxuniaweyeuu Ogaca, y xoa-

n=1

= -

oa V a, Kamop Xas Siuraquysil Giaadu :
=

Yuxov TeopeMaiari TacaHK IOKOpiiarH 9- TeOpeMajaH OCOHIHHA Ke-

UG qHKaRIL.

=
4-tanpud. Arap Z la,| watop smHamynud 0yaca, y Noasa
n=l
sm‘ a. KaTtop abcoom AKUHAQULYEHL Jeftnanu.
il i~
=}
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o -

3 2 7 " N 3

5-Tanpud. Arap ¥ a, Katop AKUHJAWYBYH O¥.HO, ‘\-‘ a,! va-
n=| n=|

o
- <l
0p y3oKJamyByn GyJca, y Xoaaa 2. a, KaTep MapIMAL SKUHAQUYEH

n=]
Jefiitiaqn.
v S
al .
{-scmaTma. :ﬂ [a,| watopuiar yzoKiawyLui Gyanwiian ¥ 4,
n=I a=}
KATOPHIIHT y30K./1allyByl GYMIHUNI Xap JOMM KeanG uiKaeepManai.
Mnconmap. 1. Ywby
i 2 i g 1.28
| === ok N T A {2 )
2 1 3 4 i n

Karopun kapaitank (1- § nars (11.5) Karoput KApaHr)- &Hl_}}ﬂ' m‘_m'q.'la-

UIVBUILTITTE MabAyM. Dy atop XazJapiuuyr a6coqioT KHiMaTlapiizH
f dyairan
i A

]_,_“_J_L__'_ ——1'——'+

RSV G A

XdTop rapMomik Katop GY.n6, y y30KAalWYBHl.

2. Yuby
n-]
] 1 1 1 . =D gl
——— — e 1 _

e Sl e e o O T

o ‘ HMaTIapHaaH
Katopini Kapaiimik. Dy xarep xajnapigdHr aGcomtor  KNMMATIap
TY3HATAH

R
STl e e

$ s
KATOP AKIHAAIIYBYH, YYHKM Yy yMyMJaairat TapMOHHK x{aToEmtJi‘I“}::::
@ =2. Wymur yuyn 10- Teopemara kypa Gepiarai 1§nmgmt'gun-- {
Jawysun Gymamn. Hewak, Gepuaras Karop adcosor m",HH':[ -{zﬁ(}p}mpra
[Okopizars (11.28) xarop sca wapran S§HAAAUYBIR &
MHCOSLUP.
o

Bupop uxwnépmii %' a, xarop Gepwaran GyJciil.

n=

B " 16, ¥Ep-
Kapanaérran xatop xaniapuilil

o1 adcoaloT KafiMaTJapind O

A
ZaH  * (@] KaTOpHM TY3aMis.
n

i ra oG, Rapas
Uy % la| xatopuunr mycGar KATOPAHTHHN sumibopra O, KR
n=1 p A7OMAT
R , ;10BuH 4707
3CTTall KATOPIUMHT aCOioT SiHiJAyBYLTHIALI TS

Japian Gupui— JagamCep anoMaTHHI KeATIPAMH3.
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HdaaamGep anomari. Aeap N a_ wamop yayn
au O L
n=|

|
lim At !

Mo |ty |

@
auswm gpusau 6gaca, y yoada ™ a,, Kamop <1 6iaeanda abeorom
e =

n=1
akursauyety Gyaadu.
Mucoa. Ywoy
4 Wt
W xx=)
«xd T
A==

KaTopHH Kapaitmik. By wartop yuyw Kyilniariuur Tonamns:
o (i s

[=1im |
now |

1 | gyttt |

\] = i
1=

n—x ] :-—\""] =
__fixl, arap ¥ <1 6vaca,
| 1, arap |x{>1 6{aca.

TleMax, 'x] <1 na GeplLiran  Kartop atcoaioT  AKHHIALYBUIL 6y .aa1u.
Jx|> 1 6y.aransa sca KaTOPHHID XapakTepll TYFPHCIIA HanavGep aso-
matH Gupop Xy.aoca Gepuaitmn. Asvo |x| > 1 Gyaran Xosza n—co ga
KATOPHUHT YMYMHI X3l HOIra HMHTIIMATAH/MCHE caBalail (VHIHE M-
i | ra TeHr) Karop Y30KJaliyBUHAND.

3. XaxaapnHHHT NwWopaaapy uasfar duaau yarapuo
geaajpuran xartopaap. Jdeitbunu Teopevacu. Dus gyiua
pXTHEPHIT KATOPJApMMHT OHTTA MVNIHM NOTHHI KAPAHANLS.

Y1y

fligB=l lleye®

o, LT (LT, ey (11.29)

KATODHH Kapailigk, Oyviaa ¢, >0 {(n=1,2,...).
" Qparaa Oyuaall Katop yadaapunurz wwopalapl Hasbam OuiaH (a-
2apitb xeaaduean nanep 160 atanali.
Ky#iaari
st |1 S A T Y ._}]'"'"'_I;.,L
2R 4 1
1 ! 1 }

|
| —— ---—2 ——— ———T————T—I+

KaTOPAP XaAJAPHHHHC HLIOpA 1apit HagGar Ow1ad  V3rapu® KeJajiuraw
<ATOPJIADID. (11.29) KypPHHHLILAFH KATOPJAPHIMT STIKMHIAELRIHE H)O-
auaiiadran Kyiniard J1efiCHin TeopeMacHili KeaTipaMii3.

o 11-Teopema (JlefiGuuu teopemacn). Azap (11.29) xamopda

Cn+l~< L‘n (II = 1,2, o od ) (”30)
MERZCU3AUKAAP YPUHAL Syaud,
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lim ¢ = (11.3D
nN—oo
bica, (11.29) xamop axunaauyesu 6ijaadu.
Hc6or. Bepiiran (11.29) watophinr 2m (mEN) 1a xajuaas ugopar
Yuby

.42,"_= C; —Ca - Cy—C3 = o oo T Loy = Co
K fineuuancHsn oaailank. PHBWAHKH,
'42(m.v_1) = -43,” - (Ci’m+l — Capa)-

Teopemanunr waptira K{pa Gy, o< iy O30, HaTHKE1A
‘42(m—{—l) > ‘42"1
TRRTCH3MIKKA Keaamu3, By aca [A,, | KeTMa-KeT.JHKHUHF SCVBHIl 3KaH-

AriEN Guaaupamt. "
pan A, nu gyingurnua a3

A

“2m
Paswanxy, (11.30) ra Kypa
Co—0Cy >0, ¢y—¢; >0, 0o, Gy s =0 >0

2m

=0 (Ca— ‘7:3) == (U.; == C.’:) A B (C.’n:—z — Oomi )_- Com

Wywmr yuys 4, < ¢ tenrcusmix ypunan. Hemak, {A,,) kervaKer:

JIK IOKOpHAaiT  yerapasanrad. lynialt KHInG, {_42m| KeTMa-KeTTHK
YeyBul Ba JOKOpiigan yerapaJaHras. Jemar, Gy KeTMa-KeTaRK Yewm
JIMNTFA 3Fa;

limA,, =A (A —vexm con). {11.32)

R =
Auan (11.29) watopunur 2m— 1 (mEN) 1a Tox congary XamiaH
ngopat vInGy

2m

= ()= —rhGs G

oA

“f2m—i am—1
KHCMHIT TNBHAHCHEN 0JaHIHK.
Papmanxn,
'42111—] &1 A'.‘m ) C?m'

Bynzan (11.31) za (i1.32) Japra acocan Tomamus;
)=

lim 4,,_, =lm (4, +e¢,

Meor o M—sor

lilyngail ko, N a, KATOPHUHT KHCMIIY i’mrumxmapluaﬂ 116opaT KeT
<

n i

MA-RETMIK MEKIH UMiiTra 3ra Sxamuii Kypeataux. Jewax, (11.29) K2
T0p ARiInamyeuy. Teopema icOOTIanIit.
Miucon. 1Oxopuna kipiaran ymey

A=t 1

§ =g = el R



KATOpHH KapaHiuk. By KATOp YUyH TeopeMa (apya WAPTMAPHUHHE 0d-
MAPIAMUIINE  KYpeatiut  kuitni sMac. JleliGm Teopemacira kipa Ge-
puirad Katop AKHHJAWYBUI GVaans.

5- §. SIKHHMAUIYBYH KATOPIAPHHHT XOccanapH
Bus ywGy naparpadia sKNHJAUIyBUN KaTOp/Iapaa NaviapHu TYpys:

qai, adcoaoT AKHHIAUYBYH 1\aT0pnap11a 2Ca XanJapHuur ylelHH Ehg
MaruTHpHIU KaoI Xoccanapra T\ XTaMnaMii3.

I. Typyxaaw xoccacu. Bupop ‘2 @, Karop Gepuiran Gy.cl.

n=1
By Katop Xazgapuuit rypyX.aa® Kyfisiara KaTopHu Tysamus:
(@4 A+ ... :—am) <+ (am._I SO - a”:) + ..., (1139
GynIA 11, Ny, . .. {n, <rnp<...) Jap uwatvpal COHJIA)) KEeTMa-KeT.i-

FHHHHT OHPOD (77,} KHCMiNi KeTMa-KeTJuru OYJud, k— oo fa Ny~ <,

=
Aeap ¥ a, Kamop sxunaauuyedy 0yaus, ynune durunducu A cou-

ez

=i
za medz Ggaca, Y xoxda Oy Kamopuuwe xadiapuri 2y pyxaautdar xo-
cur ogacan (11.33) wkamop xam Skunaauuyeuu 8a yHuUHE  GuruHOuCH
xam A coHea mewnz Orjaadu.
Hc6or. Tabpudra wypa Gepuira saTopHunr A KHCMH HHEAHI:
ot yuyn limA = A(A —vexa cou) i Ypumau. Suau (11.33) ka-

A=

TOPHHHT KHCMHE HHFHHIMCHHI €3aMu3:
.4n2=(al+a2 .. _f—a/z)—(anx—l —af'.x-(»—'f-‘ T an.) +.oT
TG T, e )

By wtemuil fuFHHILapan Tysuarag
A A ALy a4

mt 1y

KeTMa-KeTAMKIH Kapaitauk. Pasuiariu, Sy {A") KeTMa-KeT AR l-(_llci

it KeTMa-KeTHrip. Y Xoaga 3- GoGaark 12- Teopemara kypa, {4,

KeTMA-KETIHK SKUIIAWYBUIN BA YHIME JHMUTH XaM A ra reur Gyaagu.
lim A, =A.

n

By 3ca (11.33) xatopuiir SKHHIRUIYEYH OV UL HHE  BA YHUHT TG
pupuct A ra Tenr sxawnnl OHIIUPATI.

JTevar, AKMHAUIYBYH KATOPAAPAA KATOP NALIApHINL CYDYNJAUI wa-
QDKACHIA YHUHD fiHFdmgueH  ¥3rapyaiad 82 sKMLIAWYBUHANTI Gy
Mauiuac aatMa. By Xoccammnr axcu ¥ap 10MM Ypuuau Gynasepyagy,
ADHIL XAZAADH TYDYNAAUTANl KATODHIIT SIKHILIALY Bl oymuumlaﬂ aact-
Ja0KH KATODHHNT SIKHHJAUIYBUIL GYUILI Xap JOuM Kead  ditkasepaif-
nu. Macajai, ywSy Nagiapi HKKUTAIaH TYDYXJaurax
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I—=N+0=D-=0=1- ...
KaTopir Kapainic. Pasiyansy, 6y azop Axiizmyeumip. AMuo
l—1+1—=1-...
KATOp  V30KJAIYBYILIP.

. =
2. ¥pnn anvawtupuw xoccach Hxmépit ¥ a natop Ge-
At
n=l
piray Gysicimy. By xarop Nailapueinr Vpinzape aavamThpud, Ky-
iimary

- e (11.39)
axd 1 =
n=|

Karopru xocma  wuaamua. Dy (11.34) xatepmar ~ap Gup a, xamt

&

AN g . . o s

- a4, KaTOPHUNT TailHH Cup a,, NAIHUHT AlHAK Y3ILTHP.
n=

”W - - - . ps
Aeap \_ @, Kamop abcoaom SKuriauyene Gpaucd, siurundusi A
n=1
C0Hea men2 Giaca, y Xoada Oy Kamop X0OAQPUHURR (PUAIGPURU 2
muépuid puswuda aimammupuudan xocu Ogaean (11.34) kamog SKUA:
Aauyeun 6gaadu eq yHume durunduce Yas A conea mene Oyradi-

-
HcGoT Byxoccamt N a, Katop Myc6ar xamia mxtuépmii Xarmt
A
GVaran Xoanap yuyn a:?o_.\'lu:la THeGoT AV, )

1) Bepuarar 1\'.a§cp MycOaT Katop GYaud, y siNiHiaulyeyn pa U
aicy A conra renr 6yacin. Tabpigra x¥pa rllim A, = A A, — vyt
KeTMa-ketanr  Gyaramiaan A, <A TeHrcn:«mn;\f {punn [Gyaadn- Snau
(11.34) xaropuar

Aj=aj vt .. . ta

KoMt finrimpcinnt Kapaiimis. BYHIa o =@, . ay=a,, - -+ %
el e 5 on-

a,. Pasusng, {4, —Vcysun. Arap n=maxin,, n,, .. .1} 286 O

CaK, v Xonza ;< A tenrcnamis XaM Ppunan 6¢aays. ILyiar yuyd

A < A Tenrcnzanx vpupant Hyngali sim6, "4,1 kerva-KeTauK 2
H11 Ba 10KOpHAAN yerapd.Janrat. Aemak, v uekmi mamiTra ara:

lim 4, =A" ea A",
j S

% . | = an-
Arap} :.:. a, satopnn (11.34) Katop Xazisapuunur §puniapiki
A=1
MaTIPHID AN Xocna 6y.aran Katop AeS Kapaiiurap G§.cak, -
10KOPHAA KeJIrpHaray My.10Ma3ara acocaams, (11 .34) waropms A8 o
AaWyBUH Ba finrmmapey A conra Tenr 6Yvnmiizan Gepuara raTopsHH
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{aM ARIHJAUYBYHINIT Ba yuuur fiFdngucd A yuyn A<KA’ teurcusiuk
YPHHIN Oy AHWHINE TONAMH3. IOKopnna A'<<A sxaHn  KypeaTusrad 3.
Hlv HKKH Teurcuammnau A=A" 6yanm xeand YHKAIH.
ol - ” e -
2) }_ @, MXTHEPHH Xajan Katop OV.iHO, Yy aGcoMoT sixuHAallys-
n=1
yi Ba IHFHHAMCH A CoHra TeHr GyuJcu. Hly KATOP XaMJapHHHUHE YPHH-

JIapuHH aJMAlITHPHINAAH — XOocHa Oy.arad \_ @, KaTOPHH Kapailnux.
n=I
S A
Mozomuruy, : a, KaTop aGeoMOT SIKHMAAIUYBYH SKAH, yHAga » |a
=li n=i
KATOp AKHHJAWYBYH Gyaagi. Dy MycBar KaTtop Oyarawancd cababnu
i O | .
1) Xoaza HcGOTNAKranHra Kypa Mla' | katop XaM  SKHHIAUYBUH Gyaa-
i —
n=1
-
. LIyHHHT Yuays ¥ @ KaTOp SKHILIALIYBUHIH].
It )’ 4-[ A 5 ¥
n=

=
SDuan E a,'l Katop fUFIHANCHHUAT XaM A COHTA TeHTr 3KAUMHI Kyp-

=
caTamil3.
=
Y a,, KATOPHHHT MycGaT HUopaal 3a Hoara TeHr Oynram a,,a, .
ol i *
==
2 a
. ... Xaanapunai l a; Xawza anduil muopai a . @ . ... S
k=]

“ r-‘ co -
JApHHHHT aBCOMOT KiftMATAApHIAH “;lab_m Katopaapiir  tyzamus. Ky-

m=i
safluK yuyn a; = =b,, a, =¢c, 1ed Geariiacar, yudy
\‘ b, = b, -+ b, catE = s (11.35)
B = T g i 7 o (e s b s (11.36)

el oynami. IWaprra kypa % |e! Karcp aximiamryzul.
«aTopAap Xoci1 Gynamr. Ilaprra kypa e atop axmimanry
=l
Jlemars, 0y KATODHHHT
A =layl -l +— ... g}, n=1,

KHCMU T IapuIan Tysuaran (A)) KeTMa-KeT MK  101,0puall yera-
panaurau. auun w0 &N Ja

A =A" (A* — §arapyac con) (11.37)
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n
s \ e
RHCCIBMUK  YPHHIH. AR Y a, KATOHMHT Kecwuil ileusgwcuur A
=

n

n=|
fi1ad Searunad tonavus:
n k i
‘L’n = : a;= E b'-— E C" = BJ’r'_ Cm' (I 135:'
=\ i=t =l

o
bytma n =k <+ m 6yaud, k—A, Kucwit furmaiga ¥ @, KATOPHIKT
—
n=I
Myc3aT Huiopadm, m 304 YHMHT MauQWil opaTH XaIiapUHMAT COHit.
Bis sur Myxum, n-»cc fa k—-ocoBa M—-co NOHM Kapaw Giiiad Hera-
panaHaMus,

Pasmanki
B, <48 C, <Ay (W5

® ©

= 5 O . THC-
(11.37) a (11.39) mynocadariapaas S by :, ¢,, KaTopaapHUAr K

b=| m=l - o

Ml iitFinapn B, pa C,, 10KOPHAAH HETapaTaHTagaurit Kemto qHKA

! o , 6 .1a-
1t 8- teopevara xipa N by E ¢, Katopaap AKumsamtyBai Oy

o
=t m==| i
11.1aH
. By Katopmapmmir fFusgsaprait Moc pasiuiia B pa C(‘nuﬁ C(;H)-
Gearumaiiame: lim B, = B(B —yexaicon), limC, = C (C—uer

M-s20

= Jsoo g " & AAMH3:
3uarc (11.38) roramcra JMaTra §Tcak, Kylgarira sra 6y.aa

lim4 = lim(8, —C,) =,31T‘,Bk_“mc"' e

N0

Nn—oo H-eoc
" oy A yuvH
By sca W ¢ 7, KATOPHHHT SIKHH/AUIYBYIL BA  YHHHT TIHFHHAHCH y
-— - L
n=|

A= B—C qopvyna Jpusl SKaHHHI AHTAATAL.

=

W b, B3
i k
Eep][‘qra[[ Karop xag_’lap[{llllﬂl‘ VPHHAAPH anuammpmraﬂﬂaﬁ

xo.ra
pHHAApH anMawazy Ba PR

| Bl

€, KATOpAAp xazmapHHuHr Xadt ¥
o

L
acocar Oy karopaap itueHHAMAAD

= Tt
e N A regropHHIT HIE
xomaaepanu. emak, 4 = B—C TeHIIHKKA Kypa ;\-da" gy
n=| - GV
b h 0 cdor OY*
FHHIICH Xav A copra Teur OyJamil. By xonza xav xocca ;.:nim“-"“m
1 (Jpun anvauTipHiIa Xaaap §3 Hiopaaapi OuaaH O

2
3 3 W BIHT
yuy u }- b, minr xavsa Xanaapi Ana ),b“k G - €m
k=1 4=

i
X3AMIPH fqa ¥ ¢ ra kupai).
e ]

6
1 soc pasuuiza 8 sa € ra Telr

xas Ma
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by xoccammwnr §pinan 6yaHuniga KaTopHHHT aGCOMOT SIKHHJALIVBUM
O M MyXUMARD. Arap xatop WApTIH SKHHJALIYBYH 6ynca, 10K0pH-
JarH xocca ypuuan Gyamail Koaumm MymxuH. Macagan, Kyigari

1 1 n—l 1
l—— T
i x 3 4 1) n
KATOPHI Kapaiiux. Dy KaTopuiHr maprmi SIKHRJALIYBYHJHCHAH Ba iiH-
gHHANCH A =1In 2 ra Tewr akammirnud (l- § ra Kapaur) Kipcarrar
squk. JleMar, KaTOPHHHI KHCMMIT HIFHHMILIApH

n
w1 1 1
A, =N | _—> A= L
W e DR op )2 ‘2t 2n
k=1 A== 2 2n 41
yekay A JmmiTra sra:
lim A,, =1limA, ., = A.
=" now

Sgmt Gepuarad KaTOPHHHTD OHTTA .\IyCGaT HIHOpasl Xaaujaad Keidun
HKKUTAZaH Manguil HIBOpATH XaIWHE OJMUI VCYJHIA XaAJapHHH aiMall-
THpHO, YWOY

LK 2
ARE i e
B b a o (11.40)

2n—1 4n —2 4n

1 i
Pllletr s g 1
2 8

KATOPHH XOCHJ lglmau."nn\ Keitirin xatopunur Ouptiui 31 72 Xajujan
nfopaT KHCMIN THFHHANCHIE €3aMu3:

] ! [k L S RS !
Agn = IR e 8 T on—1 4n—g
i ":?‘ ] 1 il
"~ 4n -0 — 1 4k—2 4/-)
Arap
] i | U 1y
9% —1  4k—2 4k 2 ‘2k—1 o/

gymuuimi BTHOOPra oJcaK, yiia Ay, suesmit  fnrmiauny  sylfingar
ya 63Nl MYMKHH:

n
v 1 1 1.\ 1 N 1 L _LA.-‘
Asn = R bree by el ;‘_3: o — e
JleMak,
yx ) 1 =
fim Ay =Jim 5 Am= 5 A
LI}y HUHTZCK,
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lim 47, =lim (zl'
s dn--2 i

N—rm |\

Tk 1y, 1
L PR R OO 4

fynagH.
Wyngati xuans, (11.40) KarTopHHHI KHCMHH HHEHHAHCHHMHD JHMITH

j
5 A coura Tenr. [lemak, XajMapHHUAr YPUHAADHHH aMAUITHPHLIAAH

X1 GYaran (11.40) xartop iuewHucH -:—- A coura tenr. By 3ca Oe-

PIATAH KATOp XajJIapHHHHT VPHHJAPHHE anMALITHPULT HATHGKACKIA YHHHT

MEHINCE {3arapHIukHY K peaTad.
YMymaH, aGcouioT SKUHJIALIYBYH GyMAras Katopaap XafgjapHHiHT

YPHADHE a/MATITHPHULIAH XOCHSI GY.Irai Katopaap Xagiyga KyitriarH
T0peMa ypunsH. Dua Gy Teopeman HCOOTCH3 KeTHPAMIL3.

12-teopema (Puvan Teopemach). Aeap Y, a,kamop uapm:

n=l
A axuraauyean Gjaca, y xorda xap Kandad A (vexau eru 4excu3) _o.zufzt:
anda xau Gepuncan xamop XAOAAPURUHE GPURAGDUHU wyrdal j&%l'
Muumuplie mymcusky, xocua 0(a2an  KAmMOPRUHE durunducy XYook

Uy A 2a mene Gjradu.
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