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PecnybaukamMuspd TabAMM TYTPHCHAAIH KOHYHHMHT KaGyA
KHMAMHMIIM, KAAPASD TAHEPAANIHMHI MHAAMA AACTYPH 3aMOH
ranabaapura kapob GepapMraH MyTaxacCHCAGPHH Tai@pAOBuH
OAMA YKYB IODTAApHIA, afHWKCA YHWBEPCHTETAApra Karra
MABCYAMST IOKAGAM. AQBAGT TABAMM CTAHASPTAADH, YKyR
AACTYPAAPH  aCOCHAA  AAPCAHKAGD, VRYB  KYAAGHMaAapuyu
SPATHII MACAAACH 03ara KeAAH.

Mnar TABAMM  CTaHAapTAapu  Gapua  (aHaapaaH,

MareMarvk aHaAM3 OyfuYa MaBKyA AGPCAMK Ba
l(ymmaupm SHIMYa HyKTaW HA3apAaH KapalEH Takoso

Mmeua—ml AHAAM3 OAMH MaTeMaTHKaHWHAT (DyHAGMEHTaA
GyAMMAADHAAH GYAMO, MareMaTHKaHMHr NOMAGBOPHM XMCOD-
AaHAAM.

MaBAyMKH, MATeMaTHK aHAAM3 KYPCH AABOMMAA KyNrMHA
TyHIyHYa Ba TacAMKAAp, NIYHHWHTACK YAQpPHHEP TaTOHKAApH

Oparaa, ABPCAHWW GyHAail TymryH9a Ba TaCAMKAADHH
KeATHDHIIAAH aBBAA, YAGDHMHI MadMyH Ba MOXHMSTHHE
TYIIyHTHPMIIHM  OCOHAQIITHPMII ~ MaKCAAMAa MWCOA  Ba
Macanana, aipuM COAAA MabAyMOTAAp Gaén armaaam (Macanal,
XOCHAA Ba Anddepenyas MaBIYAAPHAA TP YH3NKKA YPHIMA
JTKasMll, XAPAKaTHUHI TE3AWTM XAKHAA MacaraAap: ammuk
WHTEIDAA MAB3YAGPHAA OIPH YM3NKAM TPANSIMS J03M, YTHATAH
HYA  Xakuaarm Macaarap Ba  XOKaso). TaCAMKAapHM
(reopemanap, AeMMaAap, HaTHXRaAapHH) ucboraam
HapaéHaapuaa rasHUAAAMTaH (PaKTAAp (TACAMKAAp| AAOXHAA
TABKMAAAHAAM, JCAATHAGAM Ba XaTTO YAADHM KEATHPHATaH
xaiupu XaM  KYPCaTHA3AM, MMCOAAADHMET TYAMK Ba

CHHYMRAAG ewnanumira asmH6op Gepraaan.
- Opamaa, Mampysarappa TyHTyHUAAAp TYFPHAAH-TYTDH Gaén
ITHAAAM  (MacasaH, aHWK MHTErpaA  MaB3yCHAA-CErMeHTHH
GyAakAam, AHWK WHTerpaa TaspU(PAAPH Ba XOKad0). TacAMKAGP
9Ca, MareMaTHK KATBMSTAMK CakKAaHraH XOAAd, HMMKOH
Adpaxacuaa KMCKa HCGOTAAHaAM. AHPUM TacAHKAAD YMYH,
yAapruar  ucGotaamr  AYA-HYpuKAap  kypcarmin  Guaan
, MHMCOA Ba MacaAaAap e4MMA&pra Te3pok OAuG

KEAGAUTAH ycyArap EPAGMHAA XaA ITUAGAM.
Ymby kyn KHCMAM MaTeMarMK = amaAns  KypPCHAAH
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YAAPHHHT TaT6HKAapy Gaén tuaran,
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Vabexucron Muaausi Yuusepcirreripa wyjn ﬁnMMy:p MoBa
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[image: image6.jpg]1 BOB. AACTAABKH MABAYMOTAAP

1-masBpy3a
Tynaamaap. Tynaamaap ycrapa aMaarap

Tymrav  rymymvace.  Tyuram — MareMaTHKaHHHI
, AfHW NARTA? MyXMM TYIIYHYaAapupaH GHpu. Yuu
0t Tabuarau uaﬁpcanapmr (UPEAMETAAPHWHT] MabLAYM
Gynnua MpAalIMacH  (makmyacH)  cugarupa
pH. Macaran, mkadparn kuroGAap TyrAaMH, Gup
yryBum TYrpR 4M3URAGD TYynAGMH,
TeHIABMAHUHT MAAM3AAPY TYTIAAMM,
TynAaMuM TAIIKHA JTTaH HAPCAAAp YHHHI 3AEMEHTAApH

NeiMAZAN.

‘Maremarnkasa Gout xapdmap GHAGH, YAAPHUHT
OAGMEHTAGPH 3Ca  KHYHMK xapq»\ap BeArnAaHAAM.
MacaaaH, A, B, C - tynramaap, ubc TYUAAMHMHT
INEMEHTAADH. Passan TYIAGMAGD YAQDHMHT 3AEMEHTAADUHH

Graar
A=1{2,4,6,8,10,12},
N={1,2,3,..,n,..},

Z={.,-2,-1,0,1,2,..}.

Arap a 6upop A Tynrammunr aremenTH Gyaca, €A kabu
#3MAGAM Ba « @ oaement A TYnAAMra TerHIAM» AeG YKHASAM.
Arap @ my Tynramra termmam Gyamaca, yru 4 €4 xaba
E3uraan Ba « @ orement A TYnAaMra Termmam 3mac» Aeb
le\dacm.mmpmm/iﬁmmms4 15¢ 4.

Arap A uexAM COHAATM SAEMEHTAADAAH TAalIKHA TOTIaH
mymnvhumu QAKC XOAAQ YEKCH3 TYNAQM ACTHAAAM.

: A={2, 4, 6,8, 10, 12} uexru Tynram, Gup ByKrasan
Gm TYYPH YM3MKAQD TYNAAMH 3CA YEKCH3 rymau

A Ba B rtyuramnapn Oepuaran Gyau6, 4
TYIAAMHHET Gapua sremerraapy B Tymaamra Ternumn 6yaca, 4
TYHAGM B ruEr Kucvu (KuCMEE TYIAGM) AeiiiAaAd Ba

| MR Ac B (@xu BoA)

*abM é3mnapn,
A Tyuramuunr saemenTAapH Opacupa GMPOpP Xycycwsra
{ P 6unan Gearwraitvms) ora GyaapMraHAapn
| Mymkun.  ByHpali XYCyCHSTAM  IAGMEHTAdPAAH
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[image: image7.jpg]Ty3WATaH TYTIAGM KyHHAAIHYA

{xed | P}
BeAarnraHapn. PasimanKy,
{xed|PjcA
Gyranm.
Arap A Ttynaam oremenrrapm opacuaa P xycycHsTax
aAeMeHTAAD GYAMACA, ¥ XOAAA
{xed|P}
Burra xam IAemeHtITa 3ra GYAMaram Tynmaam GYAnG, yewm 63
Aeitmaapn. By tymaam @ kabu  Gearmaamapi.
Macanaan, Xtx+1= 0 Tenramanuur XaKHKHH HAAM3AAPHAAH
uGopar A Tynram Gy TynAaM Gyaaan:
P={xed [F+x+1=0}.
Aemak, xap Kanaai A Tyinam yays
AcA,DcA
Oyrapu.

Oparpa, A tymrammunr Gapua Kucmmii TyHAGMAAPHARH
ubopar Tymram F(4) xabu Gearmranapu. Macaran, A= {a, b,
¢} Tymaam yuyn

F(d)= {a},{b}.{c} . {ab} {ac}, (b} {a,bic}, BY
6ranm.

Z-raspugh. A Ba B rjunamrapu Gepuaran GYAuG,
AcB, BcA
Gyaca, A Ba B 6up Gupura TeRT TYNAAMAAP ACHHAGAN Ba
A=B

Aemak, A=B renranx A pa B TynAaMAapuMET GHp XiA
INGMEHTAAPHARH TAUTKMA TONTAHAKIHHK GHAAMDAAK.
@ 2. Iymamaap ycruaa amairap. Vxkn A sa B rjnaamanp
Gepuaran GYACHH. 8

F-rasprg. A sa B Tjnramaaprunr 6apua OACMEHTAAPHAAH
ramkua tonras E tymram A sa B rymaamrap fmrmsam
(Guprammacu) aeiimnapn sa AU B kaGu Gemmranapm:

E=A4AUB

Aewmax, 6y xonaa a€ AUB aan aed, éxn a€B, éxu 6up
paKTAA A€A, a€B Gjavmm xeAn auKaam.

4raspngp A sa B rtynaamaapemur Gapua  yMmymois
IAEMEHTAAPHAAH TallkuA Tonran F rynaam 4 sa B
KynafitMacu  (Kecummach) aefimnapn  sa A[B xadn
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[image: image8.jpg]F=A4NB.

wak, 6y xoma ac AN\B aan 6up sakma acd, acB
p A TusammEr B r¥uamra Terminan GyAMaran
sapqu\euelﬂ‘napmn rawkua Tonray G Tymaam 4 TynmaaMaan
B TymAaMEMHT  afMpMaca  Aelimnapu  ba A\B  kabu
GeArsAaHAAH!

G=A\B,

Aemak, a€ A\ Bpan a€A, a¢ B Gyamun keand uuKapu.

§ Ba A Tynramaap Gepuaran 6yau6, 6yAckH.
'm Yty
S\4

Tymaamay S ra TYAAMPYBUH TyTAAM Acitaasn a CA
4 xaGu GeArmraHapm:
CA=8\4

- Zraspmgh A va B rymaamnapn Gepuaran Gjau6, A
Tymaamumnr B ra rerwan 6yamaran Gapia sremerraapy sa B
° rymaammmnr A ra rernman 6yaMaran 6apua dAeMEHTAAPHAGH
Tysmaran Tymaam A Ba B TYNAGMAGDHHHT CHMMETDHK
a?ﬂp@lm.wx Ba AAB xabu Gearmranapm. Aemax,

AAB= (A\B)U(B\A)

E ae AAB Gynvmumpan acAd, agB éxn acB, agAd
KeAuG unKaam.
A Ba B ryuramrapu Gepuaran 6yaub, a€d,

(a, b) Kypusunmp,am Gapua T raprubranran

xycycan, A = BWArawaA A2 Aeénapa/wm

‘w YCIHAQ GaXApHABAMTAH AMAAAADHHHT Gamhau
KeATHpaMH3.

i‘,BlaD'rymaw\apH Bepuaran GYACHH.
1) Ac B, B D 6jaca. A c D 65nans;
DAUA= A, AN d= A C§ranst;

' 3)AC B Gjaca, AUB=B, AN B=A6yranm;

7




[image: image9.jpg]4HAUB=BUA, ANB =B A6yraan:

5(AUBUD=4UBUD), (4NB)N\D=4ANBNOD)
Gyrapm:

6) A S6yaca, ANCA=3;

7) C(AUB)=CANCB 6ympa ACS, BcS;

8). C(4NB)=CAUCB 6ynpa Ac S, Bc=S

By xoccarapHumHr MCGOTH  JOKOPHMAA  KEGATHPHMATIH

TabPH KeAnb 9MKaAH.
s =g e

(A\BYU(B\ H)=(AUB)\ (4N B) )
TeHFAMK MCGOoTAAHCHH.
q a<(4\B)U(B\ 4) 6yacun. Y xoma
ac(A\B):ac A, ag B
éxn
ae(B\A): acB, agA
Oyaapu. Byupan aca
ac(AUB), ag (4N B)
6yAUS,
ae(AUB)\(4NB)
Gyaminy xeanb aukapu. Aemak,
ABUB\Hc(AUB\(ANB) (2)
Alraiiaux, aE(AUB)\(AﬂB)
Gyacun. Y xonaa
as(AUB) acd&nach

at(AﬂB) agAd agBexnacA aeBénaed, acp
Bywnsca

acA\BéxmwaeB\A

GyAns,
ae(A\B)U(B\ 4)
GyAnmn Keanb uukaan. Aemax,
(AUB\(ANB) = (A\B)U(B\ 4) 3)

(2) Ba (3) mynocabaraappan (1) TEHTAKHHHE VPHHAN Gyamiy
TONHAGAH. B»

Tymaamaap yeTnad OGaKAPHAGAMIAH aMAAEPHA  Gain
ITHINAQ TYNAAMAGPHHMHT KaHAall Tabuarim BAEMEHTAAPAAH
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[image: image10.jpg]GHpOp  yimBepCaA

TYTIAAMAGDH YCTHAA

HaTypaA COHASp

amannap  Gaxapuaapyran  Gyaca,

TyIAAM cmbarma Gap'm HaTypaAa COHAAPAAH

N rymaaviy oA

‘Maremarnk Jmmup Maremarukaza Tes3-rea

Ba cy3 GUpHKMaAapy YpHMAA Maxcyc DeArnaap
‘AGpAAl MyXHMAGDHHKI xap\’rupam

uﬂ mupﬁ «HXTHEpUit», «Gapuacy yuayH» Cy3Aapu
cVa GeAry MILASTHAAAM;

Gy

(AUB)\D=(4\D)U(B\D)

Heboraancus,

Arap A sa B uwexau Tymaamaap 6§AuG, yAapHMHT

HrAapy conn Moc pasuniaa n(A), n(B) Gyaca,

! n(AU B)=n(A) + n(B) - n(4 B)

'. HCOOTAGHCHH.
Anp A vexan TynAaM GYAHG, yHUHT 3AeMEHTASDHHUHT

ra tenr Gyaca, Oy TynAaMHMHT Gapya KMCMHH

Tymaamu F(A) munr saemeraapu conu 2” ra renr
CHH.




[image: image11.jpg]2-MaBpy3a
¢ AKCA@QHTHPHIIIAGD Ba YAQDHUHT TYPAAPH.

/1% Axcramrupum tymysvacw.  E ova Fryuaamasp
Gepaaran GyAcum.

ZL-raspug.  Arap E tyurampan oumran xap GMp X
snemenra GupOp f KOWAQ 8Ku KonyHra kypa F rymAaMimar
Gurrra y anemenrn (y € F) moc kyimaras 6yaca, £ rymaassm
F rymaamra akeAaHTHDHID GEPHATAH ASIBAAAK Ba

!
FE—F éxu x>y, (er,yeF)

kabu Oearnaanaam. Bympa £ TynAAM [ arcrammapummmir
umwmmmxamgeﬁmw./

Mucor, Yuby N={,23,..} Ba N'= ’)-'z-é}
TynAamaap Gepuaras GyACHH.

1) xap 6up narypar n,(ne N) conra % (%EN']W
moc KJficak, yiaa ’

S 1
S:N>N', n>—
n

5 1
AKCAAHTHDHL XOCHA GyAaau. Yiu f(n):; Kalu Xam e3mAaau.
2) xap Oup mHarypar coH n, (IIEN) conra l,
w

(;ITe N’jccnn-m MOC KHCaK, yHAR
1 »

v
P: NN, no— -
"

aKcAanTHpHIIra ora Gyaamus: @ (n) =L1.
n

3) xap 6up narypaa n, (n€ N ) conra 1, (1€ N') comumm
MOC KYHHII HATHXacHAQ




[image: image12.jpg]g:N->N', n—’»l
un Xocun GyAapm: g(n)=1.

fE>F
pum  Gepuaran Gyacui. X € £ aaementra MOC
y€F onevent x unnr axcu (06pasu) peinaan sa

Kabu Gearnaanam.

yel’memmommm E rymaaminsar uyspai x
Kapaivuakn, f(x) =y Gyacun. Bymaait Xe £
yeF uaur acam (npooGpasm) Aeimaapm Ba

S0y ={xeEl f(0 =y}

'c E 6yaca, yuby
{r@ixeq)
ur ' paru akcn peimnapu sa [ (A) xabn

. g f(A) {f(x)|xed }

(er|f(x)eB\
ur E paru acau peviunaps sa f ' (B) xa6u

' (B)={xeElfx)eB}

fm=n"

S& N uunr akcu f(5)=—l;leMnux-n'acm
,4,6,...} 6yaaam. Lllysmnraer, A={3,4}c N
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[image: image13.jpg]ryiaamunur aken f(A)={-L 1} =M,
B={-1}c M TynramumHr acau 3ca
SHB)=13,5,..
GyAapan.
Anraiiank, A Ba B tyunayrapn F rjusamumar kUM
Tymaamaapu 6yacui: A C F, BC F . Yupa
r1ans)=7(ans @) m
GyAapm.

@xcf(ANB) Gyrcm. Yuaa f(x)e ANB  65au5,
f(x)eA Ba f(x)€B Gyrapn. Keitmuru myHocaBaTAapARH
xef"(A), xef"'(B) Oyanmm  keanb  umkaan.  Aemax,
xe (4N /7(B) . Bynaan aca

rAansc i ns e
2)

GYAHIIMEN TONaMM3.
xe fUAHNS(B) 6yacun. Yipa xef'(4) sa
xef(B) 6yaub, f(x)€A, f(x)B 6yraan. Hammmacu
f(x)e ANB  6yaub, ywaan xef'(ANB) Gyanmmin
Tonamus. By sca
SHHNS By (4N B) @
GyAuIMEN GHAAMDaAH.
{2) Ba (3) mynocaGarAappan (1) TEHPAMKHMHI ?pm
GyARII KeAub 9uKaAn. Pe
HORopuaariaek, Kyiupars v
L(AUB) = (U S(B),
J(AUB)= f(AUS(B) Y%
TeHIAHKASPHUHT YPHUHAM GyAsmE HeOOTAGHAAM. -3
/ 2°. AKCAGHTHPHITHHHT TYPAGPH. ARTAIANK, gl
J:E-»F )
akcaanTupum Gepuaran 6yAu6, [(£) aca E tynaamaunar akcu
GYACHH:




[image: image14.jpg]JE)={f(0)|xeE}.
Arap (4) akcraHTHPHILAA
=

(4) akcrarrmpum E Tynaamiu Frynaasimiar maura

. f11
N=1{1,2,3,.}, N -{1,2,3.“.}

!

NN, n>—

. 3n
an N rymsaman N’ TiiaaMumir waura aKcAaHTHDPHIN

Arap (4) axcnatrrupnu.wa
S(E)=

ca, (4) axcrawrmpum E 'rynnauma F rynramuunr
C [THPHIN (CIOPBEKTHE aKCAGHTHPHIN) ACIMAAAM.

N={,2,3,..}, M={-11}

1
n—>(-1)"

pigh. Arap (4) yerwra axchamtupumi 6yau6 E
TYpAM OAeMEHTAApHMHM F TYmAAMHMHT  TYPAH
PHIa aKCAAHTHDCA, (4) MHBEKTHB AKCAGHTHPHII




[image: image15.jpg]TYnAa@MAap yuyn yuby
7
SN N.n—> X
n
AKCAQHTHPHLI ¥3apo GHP KUAMATAN aKcAaHTHPWID GYAaAH.
G-raspag, [ :E—F akcrawrupum j3apo 6up KEEMATAN
akcaanTupumn  Gyacui. F rymaamimnr xap Gup y, (ve€F)
arementura E TynaamuuHr 6utTa X saementinn (x € E) moc
KYSIAMIaH Ba
g =g(f(x)=x
MyHocabar GHAaH aHMKAQHAAUTAH
g:F—>E
akcaanmupuir /£ — F ra muacGarad TeCKapH aKCAQHTHPHIU
Aeitirapm Ba f - kabu GeArmaanasu:
[ F>E
Aemak, f:E-—>»F ra TeckapM aKcAAHTHPHLI MAaBMVA
OyAMIIM yuyH:
a) [ ycrura akeraHTHpHIL,
6) F tymrampan onunran xap Gup y osemestnmAr £
TYIAAMAATY aCAH
SIO=r"e=x
sirona Gyamms kepak. £
3. Ixmuparenr rymrasaap. Canoxas rymamaap. Kiu
XOAAE TYNAGMAGPHH YAQDUHMHT TAKHA TTaH OACMEHTAADH
count Gyitwua  §sapo coAuTrTMpUIITa Tyrpn  Keaapn. Heran
TYIAGMAGD COAMUITMDHAIGHAZ OHMD TYTAGMHMHI JAEMEHTAADH
COHM HMKKMHYUCHAAH Ky, EKM KaMm, 6K YAGpHM:it
IACMEHTAADMHMHI' COHM Oup-Oupura Tenr Aeran XyAocara
KeAnsaps. By XOAAd 3ACMEHTAGDH COMM Ky GYAras TymAaM v
AKYBBATH» KYTPOK ASHMII MyMKHH.
Yekcus  TYIAAMAADHH  COAMIITHPMUWIAG  BadksT

Gomkavapox Gyraan. Yekcus Tynaamaap 3xnnsms*m
TyuryHsacu 6W\1w CONMIIITHPHAAGAHM.

F-ranpag, Arap [:E—>F jsapo Oup KmitMavau
aKcAAHTHPHII (MOCAUK) Gyaca, £ pa F' 9KeMBaAeHT TyIAAMAAD
Aeiraan sa E ~ F abu Gearnaanaan.

14




[image: image16.jpg]&, £ Ba F rynramaapuurr skemBarentamrn  E ~ F
JAEMEHTAGPM  ¥3apo GHp KMEMATAH MOCAMKAA
GHAAHPAAH.

N={1,23,4,..}, N,={2,4,6,8,..}
Ip yuyH .
n—2n, (neN, 2neN,)
i1 Y3apo Gup kuiMaTAn. BuscGapus,
N~N,

(By Xoapa n <> 2n xabn é3uaapm).
\ wk A, B, D tynramaap Gepunran Gyacum. Yiaa
~A
~B = B~A
A~B, B~D = A~D
XOCCArAPHUHT MCGOTH IOKODHAA KeATHPHMATaH

cH cHATHAA TYINYHAII MyMKHH KaH.
TYNAAMAGPHHHI' Y3apO DKBHBAACHTAMIN YAADHMHT
IIMaH  IAEMEHTAAPMHMHT  COHMHH  Oup-Gupura
H, A Ba B 4eKAM TYIAAMAADHUMHT J3apO 3KBUBAACHT
YAGPHHHT JAEMEHTAApH COHM OMp XxuA GYAHIL#

A~Ben(A)=n(B),
~ G TYHIAGMHHHT IAeMEeHTAADH COHHM.
Harypaa comaap tymaamu N ra oksmBareHT
KaHAQ# TYUAAM CAHOKAM TYIIAGM ACHHAAAN.
Ny ={2,4,6,8,..2n,..},
N, ={1827,64,...n°,..},
11 1
Ny=(Lsigii—w
s=t 23 )
15




[image: image17.jpg]TYIAGMAGP CAHOKAM TYIAGMAAP GYAaAH, HyHKM
ne>2n, N~N,;

nen’, N~N,y;
nHl.N~N,.
n

Harypan conaap tynramu N ra sksusanewr Gyaran 6apia
TYIAGMAAD CAHOKAM TYTAGMAAD CHHGMHM TAKuA Irapn. by
cuud TYIAGMAPHHMHL KyBBaTH GUp XUA GiAaru.

Pasuianku,

N, cN,N,cN,N,c N

6yaaam. Al NaATAG, IOKOPHAE KYDAMKKH, )
N~N,, N-N,, N-N;

Bynpait BasuaT (TYNAGMHBET KMCMM y3Mra OKBHBAAE)!T
GyAnIM) (haKaT YEKCH3 TYIAAMAGPAArHHE COAMD GYAAAH.

Yexcns, aMMO CaHoXAM GYAMaran TYIAGMAADHHHT MaBXVA
OyAMIIMHM KeHHHPOK Xypcaramus (Gynpalf TynAaMAapHHir
KyBBaTH CaHOKAM TYIIAGMAGPHHHI' KyBBaTHAAH KaTTa GyAapn).

Taskupral YTaMHIKH, MATeMaTHK AHAAR3 Kypewaa

Tatmn F va F rjuaamaap yuyr f:£ — F akcaawrupamaap
ypranmaasu.

Mamraap. 1. Arap A={a.b}, B={/1, ﬂ.r} Gyaca, 4
Tyuramuuar B T¥nAamra akcaasTHpHmAapy conu 9 ra Temr
6yaun ucGorrancuH.

2. Airaiiauk, A canokan tymnam 6yan6, xe A Gyacui Y
XOAAR AU{x}~ A Gyanmm ucGoTAaHCHH.
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[image: image18.jpg]3-manpysa

XaKuKuii COHAGP

(Com TymyHHacH y30K YIMUIAGH MasAyM. OpaMasp cakan
W 6uaan pactaab 1,2,3,.. - Harypaa coHaapum
W Cyurpa Mangnit COH, PALHOHAA COH Ba HHXOST,

COH TYIIYHYaCH KHPHTHATAH Ba YpraHHAraH.
JKyBUMra YpTa MakTab MaTeMaTMKa  KypCHAQH

GyryH, pauioHaA COHAGpHM, YAAp  YCTHAR
ANATAH  AMAANADHM, AMAAABPHEMHI  XOCCAAADHHHM,
TYIPH  SM3MKAA  (COHAAD YKMAA) TeOMETPHK

Hi MaBAyM AeO XHcoGAaiMK3.
COHAGDHHMHT ~MaTeMaTMK aHaAH3  KypcHAQ

M auTHOOpra 0aub, yAap XAKHAArH
oTAapH¥M Taaab papaxkacupa Gaéu sramua.
 PagOHAA COHAGP Ba YEKCH3 AQBPHH YHAH KaCPAGD.

KHAGAAMK, L2 Gupop Mycbar panoHas CoH
q

bj}.um Koupacuaan doipararnt p Gyryn codnm g ra
Arap p nu ¢ ra 6yaum xapaénuaa GUpop KaaaMAaH
KOMMK HOAra TeHr Oyaca, y Xoaaa Gyamm >Rapaén

16, f-ncp VHAM Kacpra aifiAaHapH. Omm_ﬁmﬁ FHAn

= 59
P YEKAM YHAH Kacp Aeitmaaan. Macaraw, E Kacpaa 59 un

a M yun 1,475 GYAHITHHE TONAMMS!

29 =1.475.

P HM g ra OyAMII XKapaGHHM HEKCHI AABOM OJTCa,

| KAAGMAQH KeiiuH I0KOPHAA aiiTHATaH KOAAMKAADAAH

i % Bup Mapra yupaiial, CYHI YHAQH OAAMHTIH PaKaMaap

C TapTHGAQ TaKpOpAAHAAN.

 Oparaa Gynpait kacp uekcns ABBDHt ¥ Cp ACHHABAN.
. aH pauw\ap (pawmag“ MacH) YHAR

" {66 HS,




[image: image19.jpg]KaCPHUHI' AQBPH OYAGAH.
Macanas, % kacpaa | amn 3 ra 6yan5, 0,333... 6yamumnm
: 1
—=0,333...
3 3.
Yuby
0,333..., 1,4777..., 2,131313...

KacpAap YEKCH3 AABDHI YHAM KacpAappup. YAapHUHT AAEPH
Moc paeumpa 3, 7, 13 Gjraan Ba uekcu3 \aBPHIt JHAM KacpAap

KylBparnua
0,(3), LA(7), 2,(13)

0,(3)=0,333...
L4(7)=1,4777...
2,(13)=2,131313....
[y TabKHAAQIMU3KH, AABPH 9 ra TeHr GYAras Lexcus
AGBPHIT VHAW KACDHH YeKAH JHAH Kacp KMAMO E3nAaam.
Macanas,

B3HNAAM;

0,4999...=0,4(9)=0,5,
2,71999...= 2,71(9) = 2,72.

Xap KaHpail YeFAM YHAH KacpHH HOAAAD GRAaH Aarom
ITTHPUG YeKCH3 AABPHI YHAH Kacp KYpHHHIIMAE 83w
MymKuH. Macaaan,

1,4 =1,4000... = 1,4(0)
0,75 = 0,75000... = 0.75(0) .
Aemak, xap Kawpail 2 PaLMOHAA COH HYeKCH3 AABPHIt
q
yHAM Kacp KypusMinBAa udoparanaan. AKCHHYE, Xap KauAah

MEKCH3 AABPHMIT YHAM KacpHH L KYPHHUIINAG 83111 MyMEMH.
q

Macaaan, yuGy
0,(3)=10,333... , 7,31(06) = 7,31060606...
4eKCH3 AABPHI YHAH KaCPAapHH KapanAHK. ARBAAO yAApHYU
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[image: image20.jpg]0.)=0+> 43

st
1010 10°
3 1 6 6
7.3 T4 — e ——t
A0 =T+ 00 0
a ©3ub, CyHT WeKCHM3 KaMaloBin  TCOMETPUE
st FMPMHARCH (hopMyAackaan oiaararns TonamMus:

10__3.10 1
= 0333, _1__L_‘° 9 3
10
L
060606...< 2L, 100 731 1 6
o 00, 1100 100 99
10

2 965
m[“’ E)ﬁ

KHAHD HXTHEDHI PAUMOHAA COH YeKCH3 AABPHUIA

4 Ba AKCHHYA, UXTHEPUI YeKCH3 AABPHI YHAH
COH OpKaAn HOAAGHAD IKAH.

g corr Tymynvacy. Yexcus paspuit Gyamaran

xam Gyaaan. By KecMarapru YAvain Rapathmupa

Kypcaramu3.

AVAR Gupop.lx(-cnaxawainos GUpAMTH,

 Gepuaras GYACUE. J KECMAUMHT Y3yHAMIMHSA

FIHACHH.

1 merp J kecmapa 5 Mapra GyTyn Koiaammo,

wuemn optH6  Koacuu. Pasmankn Ji HumHr
adii Kam Gyaaau. By xoasa J kecmaHmmr

HaH 5 M. ra TeHT AeG OAMIII MyMKHH!

J yaymauru 25 m.

Oy aHuKAMK erapant GYAMaca, YAS0B GUpPAKIHHK .11_0
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[image: image21.jpg]KucMuun, seHM 1 AM. HH 0AnG, ym J| xecmara sOMAMID-
Tupamms. Afraiauk, 1 am. J| kecmaaas 7 mapra Gyrysaait
xoiramm6, J, kecmanuur J» Kuemu opriG Koacun. Bynaa Ja
HMHD y3yRAMTH 1 AM. AaR Mk Gyaaam. By xoma J
KeCMaHHHT y3yHAHTH Taxmunan 5,7 M ra teur Aef OAMHMIIN
MYMKHH? \',‘

J ysynauru = 5,7 m. v \

By KapaéHHM AaBOM 3ITTHPA GOPHIL HATHIKACHAS IK?!
XOATa Ay KeAGMH3:

1) GHpop KapaMAaH Keitue, Macaran 7+ | W
KeiuH YAYOB Gupmmmw% KUCMH J, Recmara @, Mapfa
Gyrynaait xoiaamaan. By X0aaa YAY0B sKapadnm TyxTaTHAHD,
Jysynaurn =57 ..,
e
AR paaan

2) YA4aM JKapaéH# TYXTOBCHI AGBOM (HCKCH3 AABOM) ITAAW.
By XoAaa J KeCMAHMHET' Y3YHAHTHHWHT aHUK KuiMaTy Ae6 yuiby

5,7, ;
HEKCH3 YHAH KAacp OAMHaAM:

Jysynauru = 5,74, ..
Altrafiauk, TYrpy qu3nkAa Gupop O HyKra (KoopAMHATS
Gonm) xampa Jauos Gupanry Taitmmaanran 6facun. Y xona O
HyKTapan yHraa xoitramran xap oup P nyxrara, OP xecmarm
YAuaur samoKacuaa Xocua Gyaras  ywby @, Q&
9eKcH3 YHAM KacpHM Moc  Kyimm  mymiun.  Byiaa
a, e NU{0}, @, €{0,1,2,3,4,5,6,7,8,9,n21.

By MOcAMK ¥3apo OuMp KMIAMATAH MOCAME  GyAasm.
Papiuanks, IOKOPHAATH YEKCH3 JHAM KACDAAp OPacHAA YeKCus
AABpHA  VHAM  KACpAap, IIYHHHIACK &, @\&,..d,...
KYPHHHIIMAGIH  KacpAap G6yans, yaap mandmit Gyamaran
pampoHan coraap Gyaaam. Koaran kacpaap Ica panmonan
COHAAp GyAMaiAH.




[image: image22.jpg]Ymby

a=a,a,a,..a,...,
,a@,€10,1,2,3,4,5,6,7,8,9%,n21,
4 49eKcH3 YHAM Kacp Mandgmi  Gyamaran

p. Yuby
R\Q

4 (COH) MPPAHOHAA COH ACHMABAH.
a, AaBpu «9» ra TeHr GyAraH 4eKCH3 AABpHil

Aaspupa «9» pakamu GyAMaraH YeKcH3
Kacpaap Guran  uOpANAHYBYH  XAKMKHIT

¥ T

b=y B,
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[image: image23.jpg]XAKMKMA coHAAp Oepraran GYACHA.
Arap Vn20 aa @, = f, sroan

& =fo = p, &=yt = By
Gyaca, Y X0AAa @ Ba D COHAAp TeHT Aeinaaam Ba a=b xatu
Sauranm.
Arap
& =fos @ =p, @, =pystt, = fne
TEHIAMKAGDHHHT Xed Gyamaranpa Owrracn Oaxapuamaca sa
GupnHan OakapuAMara TeHTAHK n=k aa copnp Gyaca, y
X0AAE: : -
@, > f, GyAranpa a conn b COHMAGH KaTTa AGHMAALY
Ba a>b Kabu Gearuaanaam.
@, < f, GyArarpa @ COHR b COHMAAH KIMHK ACHIHAANY
Ba a<b xabu GearmraHapm.

ABTaliAMK, TYFPH YH3NK, YHAQ Taitnd oanHran O Hykra
(xoopastHaTa Gowm) Ba YAuoB GHpAnry Gepuarad GYACHH.

Kaxukaii comaap Tymaamu R Guaan  THpM  uMank
HYKTAAApDH Opacupary GMp KMAMATAM MOCAWMK ypHamim
MYMKHH!

O nykrapan yuraa xoitaamrax P ouykrara OP xecmarmusr
Y3YHAUTHIA TEHT X COHM MOC Kyitmaaau (X con P nyKramwwr
KOODAMHATACH ACHMAAAN);

O nyxrapan yanaa xoiiramran Q nygrara 0O xecManunr
Y3YHAMIUIA TEHT X COHMHMHI MMHYC MWIOpPacy OMARH OAMHFAH
-X COHM MOC KYHHAAAW;

() HyKrara HOA COHH MOC KyWHASAH.

Apxnmes axcromacn. VIXTwépnii uexan Xaxusni @ covm

YuyH UIYHAQH HaTypaA M COHM TONMAIAMKH,
m>a

ByAapm. ’
AjrrailAnk,
a=a,.aa,.2,.>0,




[image: image24.jpg]{x€ R|a<x<b} —umrepsanr,

€ R |a < x<b} — spum uurepsan,

{x € R|a < x< b} — spum nrrepsan.

@ va b comnap [n,bl (a,b), [a,b), (a,b] raprusr

[a,+m)={xe R|x>a},
(~0,a)={xeR|x<a},
i . (-—ao,w):R

alfiauk, @ Ba b uxTHepuii XaxMkuit CcoHAap
Gyacun. Y xoma
(a,b)=@
Xam,
a=ay,.aa;.a,..20
b= o, BBy
yay#
P, =Pty =By w2 a,<p,
ap K HaTypaA COH M AGH KaTra COHAAD MMMAA DHI
s (@ <9) ywa
r=a,aa,..a,a,,.\a +1)
HyayR a <r<b 6yraan. Aemax, (n.b):@ »
p.1. Yiuby X° =3 TeHIAUKHM KAHOSTAAHTUDYBUH
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[image: image25.jpg]PalHOHaA COHHHHT MaBXyA SMACAMIH HCOOTAGHCHH.
2. Arap reQ,aeR\Q Gyaca, a+reR\Q
OYAHIIH KYPCATHACHH.
3. Vae R,Ybe R,Vce R conrapu yuyn
a>bb>c=a>c
GyAHIHM HCGOTAAHCHH.




[image: image26.jpg]COHAAD  TYNAAMHHMHT  YerapaaaHraHAMiH,
QHAK YeraparapH TyWyHuaAapn MaTeMaTax
MYXiM POA A

D aHMK veraparapu. Bupop

x<x,
a, SIHH
Ix,eE, VxeE: xsx

i E TYIAGMHRHT JHT KaTTa DAEMEHTH AeiiiAaAn

xo =max E

Arap E tynaammMHT WyHASH X, AeMEHTH
E TYOAGMHHET  MXTHEDME X

x2xy




[image: image27.jpg]3-raspud. Arap uryspaii M con (M & R) tomuacakm, £
TYTIAAMHHHI HXTHEDHIT X IACMEHTAADH YuyH
xsM
TEHICH3AUK GEXBDHACB, hHA
IMeR, VxeE: x<M
6yaca, E Tynram 10KopHAaH weraparawran aeiimaaan, M conn
TYIAAMHMHT I0KOPH 9erapach AeHuAaau.
4-raspud. Arap mynaait m comn (meR) rtommacakn E
TYNAAMHUHT HXTHEPHI X S3ACMEHTADH yayH
xzm
TEHICH3AMK GaKApPUACE, STHHH
dmeR, VxeE: x2m
6yaca, E rynram Kyimaas yeraparanras AGHUAANN, M COMH
TYUASMHMHT KyHH 9€rapach ACAHASAH.
Pasmankn, TyAaM 10KopuAaH deraparanran Gyaca,

YHHHI' [OKODH HEraparapH YeKCH3 KyI, INyHWHTACK KyWHASH
verapasaHral GYACA, YHMHI KyiW deraparap 4ueKcus ¥yn
6yrapn

5-1:l'ipll¢- Arap EcR Ttymaam XaM KyWHAaH, Xam
I0KOpHAAH weraparanrad Gyaca, £ deraparamrasm Tymram
ACTHAGAH.

6-rawpud. Arap wxtuépnit M coun (M € R) oasmraras
XaM wyHAal X, onementH (X, € E) tomaacakw,
X, >M
TEeHICHIAHK GaXKAPHACS, SThHH
VYMeR, 3x,eE: x,>M
6yaca, E TYnAAM IOKOPHAAH YeraparaHMaran ACHUAAAH.
F-raspud. Arap uxruépuit m coun  (m e R) orusrapaa
Xam myHAait x, aaementn (X, € E) Tonnacaxm,
Xy <m
TeHICHAAMK GaXKapHUACE, SIhHI
VmeR, A,ekE: x,<m

Gyaca, £ Tynram KRyRMAQH YerapasranMaran ACHHAGAH.
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[image: image28.jpg]{us =2, —1, O} ymram 10KOpUARH yerapaanrals;
g, ={l, 2.3,...} Tynram Kyiinaan seraparanrai;

‘={XERIX>0} TynAAM JOKOPHAQE

Eck -rvnnaun a€R conn OGepuaran

E ryuramsunr 10K0pK Yerapacy 6yaca,

v nxTuépuit fokopy verapacu M yuyn
Gaxapuaca, y XoAa a corv E Tymaamumar
acu Aeiinaaam Ba sup £ xabu Gearmaasapm:

a=supk.

E TynraMEuMEr aHWK I1OKOPH 9erapac, YHWHT
‘®apaa kuraiiauk, E C R tymaam sa be R
OyAcuH. Arap
TYTASMEHHT Kyiin Gerapacu Gyaca,

(HIHI WXTHEpWMII KyiM dHerapacu m yuyw
MK Gaxapiaca, y Xoma b coin E tyimavsumr
i Aeitmnaan Ba inf E kabu Gearmaanaps:
b=infE.

a oHr Karracu GyAap sxam,
. Qapas kuraiiauk, EC R 1ymaam sa a€ R
Oyacui. @ conu E 1ymnaMuMHT anuk 10Kopy

 acom E tynaamuunr 1oxopu Yerapacy,
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[image: image29.jpg]2) a couupan KuuMK Gyaran wxruépuit a (@<a)
yayn £ TynAaMAa X > TEHIFCH3AMKHM KAHOATAARTUPYBEH
COHMHMHI' TOUMAMION 38PYP Ba eTapAu,

o Fapypanri. Aiitadiank,
a=supE
6yacun. B-raspudrra Guroan:

1) VxeE yuwyn x<a, swum o comu E rymaammmi
IOKOPH Yerapac;

2) @ coHM IOKOPH YErapaAap OpPAcUAA OHT  KHEMIW
BuUHOGApHH, @ AAH O KWYMK COHM YuyH X > Oyaran X€ L
COHH TOITHAGAM.

Erapamanrn. TeopeMauviur MKKara mapmi GaxapACHil
By X0AAQ, PAaBIIAHEM, Q< IUAPTHM KAHOATABHTHPYBUH Xap
KaHA@it o comu £ TyuAaMEMHT 10KOpR Herapaci GYAOAMARA .
AeMaK, @ -TYIAGMHUAT IOKOPH Yeraparapu — OPacHA@ 2Hr
xuunry. Yrpa Taspudra Kypa

a=supE
Gyrapit.

Xyaau uryHra yXmam KyAuAard TeopemMa ucGOTAaHaAN.

2-teopema. Dapa3 kuaaiank, E C R rymram sa be R
comn Gepunran 6acun. b comm E rymaamusnr anuk Kyin
gerapact GyAUmy yayH

1) b conm E rymramannr Kyit yerapacy,

2) b conmpan karra Gyaran uxruépuii [ (f>b) yayn E
TYAAMAR X</l TOHrCUIAMKHW RAHOATAAHTHDYBYH X
COHMHWE! TONMAKIIM 33PYP Ba eTapAW.

Scaarma.  Arap EcR tymam oxopupan
werapaxanMaran Gyaca, y xoma

supE =+m
KyHHAAH deraparasmaras GyAca, y X0asa
inf E=—0
AeG OAHHAAH.
2°. AHMK YeraparapHHHI MaBXYAANTH.

A=ay, 0y . By
mycGar XaKuKWii coH Byacun, Gyraa
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[image: image30.jpg]a,eNg=10,1,2,3,4,56,78 9}, n:

a, L/ TR/ B
e e A T A T A Tl

Aa, # )= i L
e 00 e

a,<a<b,

YHUNT aHHK IOKOpH HYerapach MaBXyA

Ec[0,+x), EzQ

E T§mram 10KOpHAAH ueraparaHran

- AMeR VxeE: x<M.
u yeTHOOpra oanb, M e N pevimmn

a=a,aa.. (ac E)

@, AAPUAAH MGOPAT TYTAGMEN F, ACHAMK:
eNU{0} |FaeE, a=a,aa,..)}
Jhlapwﬂ M conn Guran uerapanamraH Ba
F, c NU{0}. Byraan F; tymramsmsr
Tonamns, Aemax, Fj Tymaammuur sur karra
Yuu ¢, aeitank:
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[image: image31.jpg]max Fy, =¢, (1
E TyuAaGMHEMHT
Cor X,y ...
KYpUHHIIAArA Gapua sAeMeHTAapHAAH WOOpAaT TYTAAMHH E,
Aeb onanm3:
E, ={c,.aa,...c E}.
Paswanky, E, CE, E,#D.
Supn £, tymam
Cos ;...
JAGMEHTAAPHHMHT &, A3pHAAH nbopar Tynaamuu oAub, yau [
ACHAHK:
Fi={a,eN,| ¢, aa,..c Es}.
By uwexan Tymaam Gyaub, F # Q. Iliymmr yayn yHin
OHT KaTTa SAEMEHTH Mawxya, Yii ¢; ael oramua:
max Fy =¢, 2
E, TynramaEmHT
€0\ 5.
Kypunmiupary Gapua aaemeHTAapHAal ubopar TynAampm £
Aeb oraMu3:
E, ={cy,ca,05...€ Ey ).
Papwanxy, E, cCE,, E =@.
Supu E, tymam
€y €\ @y Xy ...
JAGMEHTAAPHHMHT &, AapupaH wGopar TymAaMHu 0AMO, yii
F, peiaux:

F, ={a, € Ny | coe @@y . € E ).

By TynAram xam uekau Ba F, # @ 6yaub, yuuar oHr Karia
JACMEHTH MaBAyA:

max i, = ¢, @
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[image: image32.jpg]€0s€1C2 @3-
Gapua JAeMeHTAapuAQH HGopaT Tymrammn £,

E, ={cy,c\c,a;...€ E}
{31 AGBOM ITTHDA GOPHIL HATHXKACHAD

E tyuram sa Gy a cos yuyH I-TeopeMaHMHr
(1) mynocaGarra xypa ¥ a,,a,a,a;...€ E

€ BYACa, y XOMa @, 2(@;... < a Gyrapm.
€, 6yaca, y Xoma ¢,@,@;...€ £, Gyau6, (2)
@ = Gyrapm.
@ < 6yAca y XoMa @, @@;...<a Gynapi.
@ =¢; 6Yaca, ¥ XOMA €0,0; .- € E) GJau6, (3)
raKypa @; <c, Gyraau.

< AQBOM ITTUPHIN HATHKACHAA MKKH XOATa

HAAK 1 20 TONMAAAMKY,

=Cps @) =Cy e Bpoy =Cpyy @, <€,
a@,...<a Gyrapu.

it 2003 @, =c, 6yamb, aj,za,.=a

&
K, Xap AOMM @,,a,@;..Sa  Myhocabar Ypusan

H KMYUK GYAraH MXTHEDHIL
1 B=Fo.B PP
OAGHAMK:
BBy B < Cos 01y
it 720 TonMAsAMKR,

i
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[image: image33.jpg]Bo=co, Bi=ci fy=c B, <ty
6yaaau. Llynn swTuGopra oaub, Vxe E, < E yuyn

x> fo By

GYAMIIHEM TONAMK3.

Llynaaii kuAnG Teopemapan £ tymnam Ba @ coud yuyH |-
TeOPEMaHMHI' MKKaAd WAaPTHHWHT GaXapPHAHIIM KVPCATHA M
VYuaa 1-reopemara mysomux E TynrammuMnr asuK 1OKODi
Herapacy Masxya Ba

a=supkE
GyAMIIH KeAnb YHKaAH.
XyaAH UiyHra yXinam KyAMAArH Teopema MCOOTAAHAS
4-teopema. Arap Gym OyaMaran TynAaM  Ky##pan
veraparaHraH GyAca, YHMHT aHMK Kyfd wverapaci Mabi i
Gyraan.
Scaarma. TYNAAMHEMHET aHWMK KyHM XaMAa aHHK HOKOD:

4eraparapM Wy TYNAAMIa TervimmaM GYAMIIM XaMm MyMKi,
TerumAM GYAMacAUTH XaM MyMKHH,

Mawkaap. 1. Arap 4 sa B tyusamraps (Ac R, B R)

ueraparanran 6yaub, 4 < B Gyaca,
supA<supB, infA>inlB
OyAumm HCOOTAGHCHH.
2. Arap Vxed (AcCR) ywyn x<a (@€R) Gyrca

sup A < @ GyAmm ucBGOTAAHCHH.




[image: image34.jpg]5-mampysa.
¥ COHA@p YCTHAA aMaAAap

XaKMKMiA COHAQP WMHIMHAMCH, aliMpMacH,
,ﬂn-.Anw ANTTAHMMM3ACK, DPAIMOHAA
HCKAM YHAH KACPAGD  YCTHAG

m Gyacm Yw n=0 Gyarampa

+% a,

BT

a  a a,+1
— 4+

10 10 10"

(1)

Avloy B
10 107 e
BB, L)
AT

2
(2) TenrcuanHKAapHH KaHOATAGHTHDYBYH

Ar. AMFHHAMCH a;+b; Aapaan nGopar

Kapafimus. Pasmanku, Gy TymAaM
VYupa 4-mampysaparu 3-Teopemara
MHT AHWK [OKODM YerapacH MaBXya

{a,+b,} Tymammwkr ammk  IOKOpH
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[image: image35.jpg]verapac 4 Ba b XaKMKIA COHAAp FMIMHAMCH AeﬁmdA\u
a+b kabu Gearmaanapm:

a+b=supla, +b,}.
n20

(1) ®a (2) TeHICHIAMKAADHM KAHOATARHTUD Y,
PAIMOHAA COHAGDHHHT KynaiiTMacH a, b, AAPAGH WOop,
{a,-b,} TynraMmM Kapaitma. By Tymaam HOKODi) 5
veraparanran Gyraan. Ulysuur yuym ynunr aHk 10K0,
wyerapacH MaBXyp Gyaaau.

2-raspudy. {a, -b,} TYUAGMEUHT &HUK IOKOPH HeTapa-,

a Ba b XaKMKWi COHAQD KynairrMacH Aeitvrspy 8a @b kady
BeArnrananm.
a-b=supla, -b,}.
n20
(1) Ba (2] TOHICHIAMKAGDHH  K3HOATAAHTHPYL iy
" a

PalOHaA COHAAPHHMHT HMCOaTH ‘—;% Aappan ubopar, { v

b,

'n (]

TYIAGM IOKOPHARH -(empaMura.H GyAaad.
3-ranpnd. { JL TYTAAMHAHT 8HMK IOKOPH 4erapacs a

commEpEr b commwra mmcGama Aeiinaps Ba % Katu

BeArnaaHaaH.
4 _upl %
b ws\b)

Alrmaiauk @ Ba b mycOar Xakukmi coaap Gyar’
a>b Gyacun.

4ravpud.  {a,-b,} TVMAAMIMET  aHMK  1OKOH

4YerapacH @ COMHMAAH b COHMHMHI afMpMacH AciimAaam d
a—b xabu Gearnranapm.

a-b=supia, -b,).
20
Dcaar™a. 1) Xakuxuii COHAAP YOTHAA Gaapuaapmre
Kymmul,  Kynaiwupuin,  afiapmin Ba GyAMII aMaAaapw i
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[image: image36.jpg]« Kyl Uerapaci OPKaAM XaM TabpHrai

a+b=infla, +b,}
Ar 0

mm 1OKOPHA2 KHDUTHAraH amMasrap
KypcHAa yprammaran  Gapua

il COHHMHI AQP&XAcH. ABBaA XaKuKuit
aapaxarapu (ne N) Kyimaarimia
=1,

- a"=a an a, (neN)
A

13). Dapa3s kuAaiiank, a>0 sa ne N
i SirOHa MYCGaT X COHM TONHAAAMKH,
x"=a

Myc6ar XaKuKHil @ COHMHMAT 71 AGPaXXaAu

x"=a

Qapas xuaiiank, a>1, b>0 xaxkukmii
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[image: image37.jpg]conaapn Gepuaran OYACHH, @ COHHHMHI b~ AADANACH Acq ‘
yui6y Lr"' TYUAGMHMIT QHUK IOKOPM Yerapacura afTsAaAi:
a* =supla™ ;
20
3°. Xakuxui cOHHMAT aliconlorT KyiMarh. Airraiis
x&R con bepuaran Gyacum. YinGy
M' %, arap x=0 Gynca,
~x, arap x<0 Oynca,

MHKAOD X COHMHHHT aGCOAIOT KHIMATH ACHHAGAH.

Xakukuit COMHMHr aBCOAIOT KUAMATH  KyWMAAr:
XOCCAAApra ara:

1) xeR con yuyu

W20, W= xsld -l

MyHOCaGaTAap YPHHAM,
2) <a & -a<x<a,
j<a & -asxsa, (a>0)

3) x€R, yeR courap yuys
fetsf <+ bt
fr=sfz -t
Feol =

X__

}%- (r=0)

6yrapn.
By xoccarapauur ucborn Gepocura cOHHUHE aGCOAIC
KAUMaTH  TabpuGmAal  KeAHG  auKaaM. YAappan  Gupuni
vacanan v+ | <|q+[y| Gyammnm ncboraaiimis.

Airraiane,  x+y>0 Gyacmn. Viaa frbpd=x4
Gyraan. .YSH, y§|y‘ GyAmmm FETHGOPra OANG TOHAMI:

fes =+ y <+t

DHpu 1+ <0 GyacHm.
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! xeR y€R connaprw orainsk. Yiuby
lx-3
?‘meuwmmm@mﬁwu

xoccaaapra ara:
20 pa d(x,y)=0 = x=y,

IS d(x, Y+d(,2),  (z€R).
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TEHICHAAMK YPHHAM.
@ By TEHICH3AUKHM MaTeMaTWk WHAYKUMS Yeyay
(kapaacus. 11-606) épaamuaa ucboraaitMms.
Papmanku, n=1aa (4) Tenrcuasuk (racpur) VpusAR Gyny,,
(I+x=1+x).
uxruépuit n € N pa (4) mynocaGar yprran ae6, yrm n+1 yu,
XaM YpPUHAK 'ﬁymmmm KypcaTtaMu3. (4) TeHrcHsAnKHAHI Xap
MKKN TOMOHHHM |+ X ra KjuaimipuG Tonamma:
A+2)™ 2 (14 mx)- (14 x) =1+ (n+ Dx+mx® 214 (n+ 1)
MaremaTnk MHAYKIMA yeyaura Gunoas (4) mMyHocaty
uxTuépuit n€ N yayH ypuuau Gyrapu. p-
(4) Tenrcu3AHK BEPHYAAH TEHICHIAHIH ACHHASAM.
Masaymis, a€ R, beRpa 3
(a+b) =a® +2ab+b*,
(a+b)’ =a* +3a’b+3ab® +b*
Gyraan. Ymyman, uxruépuit ne Naa
(@+b)" =C?-a"+Cla"" b+.+C*a"*b* +..+

- -1 & ik ok k 5)
+Clab™ +C]-b" =Y Cha" b
A=0
Gyrapm, Gymaa
C? =1
/ C:=”_(’ﬂ)'“(T':'.$f;”l' K=1-2-3.k, k=12un

¢ (5) TEHrAMK XaM MaTeMaTHK WHAYKI(MA YCYAH GpAAMI/i
ucBoTAAHaAN.

@ Pasuanku, n=1 pa C)-a+C} -b=a+b. Aemax, iy
XOAAQ (5) TeHrAMK YpHHAM. DHAM (5) TeHrAMK VpHEAKM GYAcH!
Ae6, yni n+1 yuyi xam ypurAM GyAMIIMHE Kypcaramus. (5
TEHIAHKHHHI Xap WKKH TOMOHMEH a+bra xymaimap 0
TODAMH3:

n
(a+by™t =a™ +Z(C: +C:")-a""‘ R,
k=t
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BAH. P
) renraux Hpwoton Gumomm opmyracn
KOMAQIITaN CerMeHTAap. ManAyMKH,

freR: a<x<bl=[a, b]

avarap oAu.
[a,, b,] Ba [a,, b,] cermenTrap Gepraran

[ay, b)c(ay, b,
cermMent [a,, b,] cermeHTHMET M9Mra

. By xoma @, <a, <b, <h Gyraan.

asfa,, b} 6)
W KyHupara
1>la,, b,]>..2(a,, b,]>...
VneN pa
la,, b,12(au, by}
HUMa-HY JKOHAGINTAH CerMEeHTAAp KerMa-

WHHMI‘H InaprAapl-m Gaxxapcus:
[a b,1>(d,u. byl
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[image: image41.jpg]b 4 Xoaaa nyHAa#H ceER MEBKYA [ Z I
cela,,b,), (n=12,3,..)6yAu0, Gysaai ¢ sroua GyAapM.

« Teopemasa KApaAABTTaH CEIMEHTAAP KETMa-KeTAu,
HUMa-HY  KOMAGHIFGH CErMEHTAAD KeTMa-keTAMTH 6V,
Pasmankn, 6y xoaaa ymGy

a <a,<ay<..<a,<b,<b, , <..<b,<h
myHocaGaT GaKapuAapu.
3HAM @, a,,...,d, COHAAPHAAH TAUIKMA TONIAH
E={a, a,..,a,}

TYTIAGMHY xapaiivia. By  TYIAGMHUHr  HOKOPMA 1
yeraparaHIaHAWIMHA KypcatamMus.

HIXTiépuit HaTypaA m COHMHM OAMD, YHW TaitHAQTM I |
Arap n<m Gyaca, |a,.b,]cla,,b,) GyAG,
a,<a, <b, <b,, seuu a, <b, Gyraau.
Arap n>m Oyaca, |[a,,b,1cla,.b,] GYnG
a, sa,<b, <b,, soun a, <b, 6yAapM.
AHHK IOKOPH Yerapa XakMAArn Teopemara Kypa
supE=c {ceR)

2) Ve>0, 3ngeN, n>n,: b, -a, <& OGfacun ‘
,

MaBKyA Gyaanm.

TYUAGMHUET GHWK I0KOPH Yerapack Tabpudira Buto i

VneN s a,<csaVmeN pa c<bh, Gyrapn.
Aemak,

VneN pa cela, ,b,]

Arap my HykrapaH (apkan Ba 6apua cerMeHraap a
rermman ¢’ (c'€la,, b,], Vne N) masxkyp aeb Kapaaapu: i
6yaca, ynpa

b, -a,zlc-c{>0
6YAuG, Gy Teopemanuur 2-iapTHra M GYAaAN.
Aemak, c=c'. p
Oparaa Gy reopema HuMa-H4 KOVAAINFGH CErMEHTA 1)

OPUHOUNN  AGHHMAHG, Yy XaKMKui  COMAAD  TYTIAGMMEHMHT
Y3AYKCH3AMK (TYAMKAHK) XOCCaCHHH HPOAAAATAN.

Mamxaap. 1. IXTHEPHIT X, X,, ..., X, XAKMKMIA COHAY
yuyH
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[image: image43.jpg]11 BOB. COHAAP KETMA-KETAUTH YYYH ‘
AMMMTAAP HABAPUSICH

6-manpysa
CoHAap KeTMa-KeTAHIH Ba YAAPHUHT AMMMTY

1°. Conaap KerMa-KeTAMIM TYHIYHYacH. Bus Gupyin,
606aa uxTHépuit £ Tyusaman FryiaaMra akcAaHTHpIIT:
SE>F
TynuryHqac GHAAH TaHUIURaH IAMK.
Oup E=N, F=R pe6, xap GHp HaTypas i coiia
GUPOP XaKUKHH X, COHMHH MOC KYIOBYM
Sin-ox,, (n=123..)
AKCAAHTHPMINIEK KapanMus.,
1-raspud. Yy
Xis KpbrTys ooy Kigsosw 1)
TYIAGM COHAAP KeTMa-KeTAHIM Aeirapm. Yeu {x,} éxn
Kabu GeArmaaHaas.
x,(n=123,.) comaap (l) KerMa-KeTAMKHN T
Xaprapu Aeiimaapn. Macanan,

L LS U
Sibs

2) x,=(=D":-L1L-L ., (-)",..
3 x, =V;: : 18 ﬁ, Vj ’\/;.
4 xp=1:L LI . L.

5) 03; 033 0333

AAp COHAAD KeTMAa-KeTAMKAADHAMD.
Bupop {x,} Kerma-keraux Gepuarad GyACHH.
2-raspug. Arap myHaait ysrapmac M corm mamxcy
6yacakm, uxmépuii X, (n=1,2,3,..) yayn x, SM remrcuanix
Gaxapuaca (sein M, Vne N: x, <M 6yaca), |x,}Kemva
KeTAMK IOKOPHAAH YeTaparanraH AeituAapn.
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[image: image44.jpg]! Arap myHAQl Y3rapMac m COHM MaBKyA
x.,(n=1,2,3....) YuyH X, 2 M TeHICHIANK
M, ¥ne N:x,2m Gyaca), |x,} xerma-
. Arap {x,} KeTMa-KeTAMK Xam 10KOpHAAH,
(AaH yeraparaHrad Gyaca (srnim
msx, <M 6yaca), {x,}]  KemMa-xerAnx

e (=123
HcGOTAGHCHH,

mxTHépuil MycOar & con Gepuaran GYACHH.
Yy

:;. Eﬂa-:<x<n+s}=(n—z, a+¢e)

" & - aTpodit ASTHAGAN.

{x,} kerMa-xerAux Ba ¢d€R coun
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[image: image45.jpg]OGepuaran GyACHH.
7-raspud. Arap uxruépnii £>0 cOR OAMHraHAZ Xo
wyHAa n, HaTypaa coHu  MaBxyp OGyacaxm, ">,
TeHTCH3AMKHM KAHOSTAAHTHPYBYY Gapua HaTypan COHAApP yuy!
|x,, = al <& )
TEHICHAAMK OaXKapuaca, (suHu
Ve>0, 3n,eN,Vn>n,: |x, —al<e

Gyaca), @ con  {X,} KeTMa-KETAHKHHWHT AMMHTH ACHHAIAM Ba
a=limx, éxn n—>o pa x,—>a

s

kabu GearnaaHapm. 3

Panmasky, I0KOPHAAry (2) TEHICHIAMK yUYH

|x,—ake > a-s<x, <a+&

swhn, x, €U _(a), (n>n,) Gyraan. Hlyms ssruGopra oAns,
KeTMa-KeTAMKHHHI AMMHTHHY KyiHAarHua Taspugaaca 6yaap

8-raspud. Arap a wyKrammar wcmépain U (o)
arpodu OAMHraHAa XaMm {x,| KeTMa-KeTAMKHMHI OGHpOp
XaAuAaH KeituHru Gapua Xxaaaapu wy arpodica Teruiam Gyaca,
a con {x,} KeTMa-KeTAUMKHMHT AWMHTH ASHUABAN.

HOKOpHAS KeATHpuATaH Tabpu(pAapAaN KYDMHAAMKR
wxruépuii Mycbar con GyAM6, Hatypaa m, COHM 3ca £ ra wa

KAparaé1raH KeTMa-KeTAWKKa GOPAME, PaBMIlAA TONHASAM.
Miutcoarap. 1. YmGy

x,=¢ (ceR,n=123,.)
KeTMa-KeTAHKHHHI AMMHTH ¢ ra Tenar Gyaaan.
<« Xakuxaran xaM, Oy xoma Ve>0 ra kjpa my=1
AeituAca, yHaa Vn > n, yays Ix,—c|=0<£ Gyaapn.  AeMak,
!ix_‘l.xnx,,=limc=c >

oo

2. Yuiby
%=t m=123.)
n
KeTMa-KeTAUKHUHT AuMuTH O ra Terr Ganum ucbomrancun;

44




[image: image46.jpg]liml=0. b
o !
aeR,ja|>1 Gyacun. ¥ xoma

im0

=g

AeHAMK.  YHpR J=H—-l>0 Ba
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n>—

£d
Gyaranaa ypunan. Arap

n, =[:18-j|+1

Aevtiaca, pasmianku, Vn > n, yayn
1

I” |
P

fim—- =0 »

o g

4) Arap a€ R, |a|<1 6yaca, y xonma

<€

Gyaapm. Aemax,

BYAuITI UCOOTAAHCHE.

1
4 Arap a0 6yaranpa —=b peitnaca, y xonaa b)),
a

nz1 pa a"=bl_ GyAu6,
lima" = Iimbln=0
Gyrapu. B
5) Mapa3 KuAalAUK, aER,la[>] Ba e R Gjacki.
Y xoma

n®

lim—=0
o g"
Gy ncboraascuu.

dqllUynpaii  Harypan Kk COMHM  OAAMHIKH kzail
1

6yacun.  DmHan  |a |i >1 OyAHuMAKN  oBTHGOPTA  OAKD,
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s=la F —~1>0 aAeG oramu3s. Yraa Bepryan

o 1,
JalF=(1+3)" 214 no>ns

u, Ve>0 sa Vne Nyiyd

Lis olgn<ns & n<l0™ < <1

n
109"
 >1 Gyammuzn yHTHGOPra OACAK, 5-MHCOAT

o
n—>w aa

0
(%
3. Yipa Tawspudra kypa | comm yayn
n
N, Vi : ——<1
3ng € n>ng oy <
KHAnG, Vn>n, yayn ‘lg7'l_<‘_ 6yraan. AeMak,
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[image: image49.jpg]im®%-0. p

o g
7. Yuby
x,=(-1)" (n=123,..)
KeTMa-KeTAHKHHHT AMMITH MaBXYA SMacAury HCOOTAGHCUH.

4 Teckapuciiy apas KHAIMAHK. By KeTMa-KeTAHK
AuMHTra ara 6yAcuHn. Yhaa tabpudra GusoaH,

Ye>0, 3n,eN, Va>ny: [(-1)" —al<e
Gynaan.

Papmanku, n xydr GyAraHaa |1- a|<1:. n 1o
oyaranaa (1)~ al<s , swan |1+ al<« 6yraam. B,
TEHICH3AMKAApAaH (hORAANAHKD TONaMH3:

24(1-a)+(1+a)ld)l-a|+|1-al<2¢

By Teurcmaank £ >1 Gyarasparuba ypunau. Bysaai

Basusr £ >0 conuHuHr uxTHEpHE Gyammra 3mp, Aemai
KETMa-KeTAMK AMMMTTA 9Ta 3Mac.

Teopema. Arap {x,} KerMa-KeTAMK Aunrrra ara GYAC,

y siroHa 6yAaam.
4 Teckapuchnn apas xuaaiauk.  {v,} Kerva-kerAn:
ukkuta a sa b (a # b) aumuraapra sra 6yacui:
r£1,=a. ,l.iﬂx,=b (a#zbh)

'

AMMHUTHHHT TabpUdHra Kypa

Ve>0, 3meN, Va>n,: |x, —ale,

Ve>0, 3nmgeN, Yn>ny: |x, ~ble
Gaanm.

Arap 7, Ba N, COHABPHHMHI' KaTTacuuy 7l  Aecax,
yipa Yn>w pa
|x,-a|<é& |x,-b|<e

6yAuc

|x, —a|+|x, ~b|<2¢

GyAaam.




[image: image50.jpg], —b|<|x, —a|+|x,-b|.
a2 |a—b|<2s 6yau6, ynaan a =b Gyrumm
. KerMa-keTAMK AuMMHTH  TabpudHAAH

V=Jn+ J +1

HI AMMMTH TONHACHH.

limx, =a, limy, =a Gyaca, y xorma ymby
ey ey

(s Vs X35 25005 X s Yioore
AMMMTH  XaM 4 ra  Tewr Gyaumm

limx, =a 6yrca, y xoma
g X
el
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[image: image51.jpg]7-MaBpy3a
SIKHHAQUIYBYH KETMa-KeTAHKAQPHIHI X0CCAAAD)H

{x,} conrap keTMa-kerAHTH GeprAran GFACHH.

t-raspud. Arap {x,} KerMa-KeTAMK HOKAM AMMMTIA 5 4
6yACa, Y AKMHAANIYBYY KETM3-KeTARK ACHRABAR.

1°. SIKHHAQIIYBYM KeTMA-KeTAMKHIHT Serapasanra;.
Anry. TEHICH3ANKAAPAA AMMMTTa YA,

I-reopema. {x,} xerma-kevAuk sKunAamrymam Gyace, |
ueraparanTas GyAaau.

4 ASTaliARK,
limx, =a (a€R)

A

Byacan. AnmuT TaspudMra Kypa
Ve>0, 3nyeN, VYn>ny;, |x,—alke
Gynapm, Oy xoma, n>n, ysyn
a-& < x,< a+¢
Gyaapn. Arap
max{la—ef fa+of. s, o fr| =
Aelmaca, y xoapa, Vne N yayn
Ix.|<M
TeHrcuaaMk Gaxapurapu. By aca {x,} xerma-xerAmxmnir
YerapararaHAWTHEE GUAAMpasn. B
2-Teopema. Arap {x,} KeTMa-KeTAMK SKMHAALTYBYH 5.
limx, =a
6yau6, a>p (a<g) 6yaca, y xoaaa myHAaH mgE )
TONMABAMEN, V1 > i, GyAranaa
X2p  (Xa<q)
4 Airraiinax,
limx, =a, a>p (peR)
o
Oyacus. ¢ > 0 coMHMHr MXTHEDHIAMTUASH oilAararid

g<a-p Ael xapadimus,
Kemva-kevauk raspudwmra Gumoan, Ve>0  yuvn

xymaapan, O<e<a-—p yuym, mynpah »; € N mommaaamxs
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[image: image52.jpg]—al<e & -—g<x,-a<e

HIM TEHIAMKAGPAQH, Vi > 1, GyAranaa

! Xa>p

5 UMKAAM.

XOA Y9YH XaM TeopeMa IOKOPHAATHAEK ucGoT

Arap  {xv}sa {y) xemva-xkeraux
lim y, =b:

EN ywyn x, <y, (x,<y,)
a<b (azb) 6yrapn.

xypa

limx, =a, limy,=b.

v ey

TAVIK AMMUTH TabpHdura Gumoan:
>0, 3n, €N, Vn>ny: |x,-d|<e,
‘>w0.3n;eN, V>, [

7y =max{ny, ny) Aeitanca, yraa Vn > ny yuys

P’. -d<s, |y, -b<e

(KAGP

- a-c<bte, a-b<2e
yayn a-b<0, serm a < b 6w keand
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[image: image53.jpg]XyAAM mIyHra yxiani, liinx, =a, limy,=b xavy,
e ey

VneN yuyH Xx,2y, Oyammupan a2 b TeHrcmarMk Kea.q
YHKHMIIN KYPCATHAAAH.

4veopema. Arap {x,}Ba (z,) kerva-Kern
SKUHAAIBYH 6YAHG,

1) limx, =a, limz, =a

nevo e

2) VneN yuyn x, <y, <z,

GyAca, y X0AA8 {¥,} KeTMa-KeTAMK SKHHAZIIYBYHM Ba

limy, =a
pey
Gyaapm.
o lllaprra kjpa
limx, =a, limz, =a.
s ey

Awumut Taspudura GuHoaH:

Ye>0, SH;EN. Vn>n;,: Lx,—n|<5.
V>0, 3neN, Yn>ny |z, -d<e

Gynapm. Arap n, =max{ng, ng} Aeimaca, yuaa Vn > my yayi
a-£<x,, z,<a+e
TeHrcH3AMKAap  Gaxapuaaau. Teopemanmur  I-imapTuaqi
GoiiparannG Tonamus: .
a-£<x, Ly, <z, <a+e&.
Keliunry TeHIcHaAHKAaPAAH
a-g<y,<a+e, wwm |y, -d<e

GyAunmm KeAud dukard. Aemax,

limy, =a.

=

1llynn ucGoraam Taralb KuAsHraH 2. B

Msucoarap. 1. Y6y

1im ¥
ey
AHMHT TONHACHH.
Eumm. Pasmanxu, Gapua n22 Gyarasaa
2
n>1
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[image: image55.jpg]2°, SIKMHAQIIYBYH KE€TMA-KETANKAAD yCTHAS amaarap. Dap.:
KHAQTAMK, {X,} XaMAa {y,} KerMa-KetAnkaap Gepuaralt GYACHH
ird X, 0, x X

IS ES UPS CS U

Yrees

Kyiupars
XtV XptYa, X3tyi, e X, F Ve
“Yi X3 V2, X3=¥s.
XV X202y Xyt Yy
n X %A
»won'on Y

KerMa-keTAMKAAp moc  pasmuaa (v} sa  {)) xerva
KETAHMKAAPHHHT AMIMHANCH, aifMpMach, KynaiTMacH Xamao
HucOaTH AGAHAGAM Ba yAAD

(e +2aks X =a)s {xe-2a)s {:—"}

Kabu GeArnraHaam.
5-Teopema. AdTainuk {x,} Ba {),} KeTMa-KeTAMKAZDY
Gepuaran GyAnG,
1) limx, =a, limy, =a, (aeR, beR)
ey ey

(7,20, n=123,..)

Gyacun. Y xoAAa
a) VeeR pa lim(c-x,)=c-limx,;
== pa—
6) lim(x, +y,)=limx, +limy,;
nso = )
8) lim(x,-y,)=limx, -limy,;
nve nsa " e
lim x,,
0 lim=t=222— (h=0)
wey,  limy,
==
Gyraau.
TeopeMaHWHI' TACAMKAADMAAH OMpHHM, Macarad B)-
HHHT HCOOTHHH KeATHDaMM3,

4 TeopeMaHHHT WapTHra Kypa,
limx, =a, limy,=b
e fraves
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[image: image56.jpg]afj=|x, -y, ~a-y,+a-y,~H<

]+l -4

ARpHAQNIyBuM GyAraHAurn cababan y 1-
‘geraparasraH GyAapu:

(U]

(CH3 KHYMK XaMAd YeKCH3 KaTTa MHKAODAAp.
{0} KeTMa-KeTAMK Gepuaran GyAcHi.
Arap {a,} KeTMa-KeTAHKIMHI ANMHTH
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[image: image57.jpg]HOAT@ TeHT, SHHU

lime, =0
GYACa y XoAAa {Ct,)} - 9eKCH3 KUMMK MEKAOD ACHMAGAM.
Macanan,

1 3
a,—; Ba a,=q", qu(l)

KETMa-KeTAMKAAP HYeKCHI KHUHK MUKAOPAZD GYAaam.
Adrraiank, {0} KerMa-keTAMK armHAaurysaM GYAuG
YHHHT AUMWTH d Ta TeHT GYACHE:
limx, =a.
ey

Y XOMA @, =X, —d YeKCH3 KWUHK MUKAOP G¥Aasm
KefiMHri TeHrAMKAQH TonaMus: x, =a+a,. ByHpam ace
KYHHAAIH MyXHM XYAOCA KeAHO YHKaAH:

{x,} xerma-kemukmunr a (@€ R) AvmmTIa  ore
OYAMIIN  YIYH &, =X,~@ HHHT YEKCH3 KHIHK MHKAO[
GyAuLIN 3apyp BA eTapAk.

Kerma-KeTAMKHMIT AuMuTH Tabpudupan doipararne
KYAMAArH MKKHTA AGMMAIn! MCOOTAALI KHITIH IMAC,

1-aemma. Yeran COHABIM YEKCH3 KHMMMK MWKAOpPAa)
HHTHHAMCH YeKCH3 KHIHK MMEAOP GYAAM.

2-Aemma. YeraparaHrad MHKAOP GHAGH 9YeXCH3 KMk
MUKAOD KyNaiTMAch YeKCH3 KHUMK MUKAOD GYAaAH.

3-1raspud. Arap xap Kaupai M COHM OAMHTaHAA xanv
WIyHAAW HATYPAA Nlg COHMTONMACAKH, Gapwa 11> ny yayH

uf> M
TEHICHIAMK Ga)KapuACa {X,} KOTMa-KeTAMKHMHI AMMITH
YEeKCH3 ACIMAAAM Ba
limx, =«
e
Kaby GeArHAaHaAM.

Arap {x,} KeTMa-KeTAMKHHHI AMMMTH HeKcH3 Gyaca,
{Xx,} 9eKCH3 KarTa MHKAOP ACHMAAM.

Macanan,

L=0"n
KeTMa-KeTAHK YeKCH3 KaTta MUKAOP vai.
DHAM 9eKCH3 KHYMK Ba 9eKCH3 Karra MHEAOPAAD
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[image: image58.jpg]¢ Goprammumu  MOAMOBTH  TACAUKAADIM
p (x) sexcns kwmk mukaop (x,#0) Gyaca, y
Arap {r,} uekcus xarra MMKAOP G¥ACa, Y X0Aaa
KUK MUKAOP GyAaAs.

. 1. Arap

limx, =a, a>0
ey

3nyeN, Vn>n,: x,>0





[image: image59.jpg]8-mampy3a.
MOHOTOH KeTMA-KeTAMKASD Ba yAAPHWHI AWMU T

1° MOHOTOH KeTMa-KeTAMK TymyHYacH. Ajirabfiaux, {x,}:
Kys Xpuiey Ky ovs (4]

KeTMa-KkeTAuK Gepuaran Gyacvm.

1-taspud. Arap (1) kerma-ketanzkpa Ve N yoyy
X, S X,,, TEHICH3AMK Gaxapuaca, {x,} YCyBuM KeTMa-KeT,ik
Aeftaaan. Arap (1) ketma-keTAuKAa Vne N yuyn x, < |
TeHrcHaAMK Gaxapuaca, {X,} KaTsuit JOYBUH KerMa-KerAsi
Aetaau.

2-raspid. Arap (1) kerma-reramepra YneN yuyu
X, 2X,, Tenrcnaauk Gaxapuaca, {x,} KaMawBuM Kerma
KeTAHK Aefimaaan. Arap (1) kerma-ketauxpaa VaeN yuyn
X, >X,,, TeHrcusAuk Gaxapuaca, {r,} Karsmii Kamaonun

KeTMa-KeTAHK ACTHAAAH.
Mucoa. Yinby
_n+l 2 3 4
w1 BB
KeTMa-KeTAMK KaThAl KAMaloBYH KeTMa-KeTAvK GyAapm,
s XaKHKATAGH XaM, GepHATaH KeTMa-ReTAMK YUy
ntl L _ne2
R T
6yaub, Vne N yayu
_a+2 n+l -1

x,

ot ™ Xn

n+l n n(n+1)
Gyrapn. Yiaa X,y < x, Gyamum keaub qukaay.

FOKopuaaru Tanpudmnapaan Kyiupark Xyrocanap Keant
TMKAAMT

1) arap {x,} rerma-ketAHK ycysan Gyaca, ¥ Kyitupan
uerapasasran Gyaaam:
2) arap {X,} xerMa-KeTAMK KamajoBuw Oyaca. y

IOKOpHAAH veraparasraH Gyaaam.
Veysun XaMpa KaMaIOBUH KeTMa-KeTAMEAGD yMysitil
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[image: image60.jpg]KeTMa-KeTAHKAAD AHMAaAN.

YinGy

(n=123..)

Karbdil YCyBUH JKaHAMTH MCOOTAAHCHH.
(n+1) — xaprapn

(320 g )
} (n+l)’ n®
A FETHOOpra OANG, TonaMMU3:

E={x, X3y iy X0 o}
E  I0KOPMAAH uerapasastraH Tynaam Gyaud,
HI' QHHK 4erapacHHUHI MaBKYAAHIH
a Mypous, sup £ mamxya 6yraau. Yuu a

supE=a.
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[image: image61.jpg]Hxrunéprin  £>0 coHMEM OAaBAMK. TYIAAMHHHE ak iy,
IOKOPH uerapacy Tabpudgmra Guroan:

1) Vre N yuyn x, <a
2) 3"-« €k, x,>a-¢
GyAapn. Aiam nairtaa Ve >, yayw  x, 2 X, TeHICH3AM:
GarkapuAaAM.
Harwkapa Vn>n, yayn x, <x,<a Gy
a-£<x,<a, FHAM la—x,,l < & GyAMIIMIY TONAMUS,
Aemak {x,} KeTMa-KeTAMK YeKAM AHMHTTA 3ra Ba
limx, =a=supE. ¥
nan
2-reopema. Arap {X,} KeTMa-KeTAMK
1) KamaroBuH,

2) Ky#inpaH geraparanran G6yAca, y 9ekan anmirra sra Gyaani
By Teopema IOKODMAA KEATHPMATAH TeOPEeMAaHN I

ucGoru Kabu ucGoTAaHaAH.

Mucoa. Ymby
nt
X, =—
"=
KEeTMa-KeTAMKHHHI AMMHTH TOIMHACHH.

Ewnmt. Pasmarku, Vn21 yayn «, >0 Gyaapu. By
KeTMa-KeTAHKHMHT X, Ba X, XajMapHHHHT HUCGaTRiy
Kapaimu3:

, n

o il (n+l).‘ L m+l _",,=( n ) b

x, (+D™ n" (m+)™ n+l

Aemax, x,,<x,. ByHpan aca Gepuaran Kerma-
KEeTAMKHWHI KAMAIOBUM 3KAHAMIH KEAND GHKAAH.
Ainn naitraa Va1 aa
0<x,<x
myHocabar ypunAn Gyrapn. AeMak GepHATaH KeTMa-Keriur
uerapaaaHram. I-reopemara Kypa {x,} KeTMa-KeTAMK werAl
AuMATTa ora. YHU @ Guaan Gearmaainmus:
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[image: image62.jpg]limL:=a (@a=0)
ERent
X, ~X,. QVMPMaHW Kapaitvus. By aitupma yuyH

n" (n+1)"—n"
=X, —X," =y
" (n+1) (n+1)

2n"-n" _ n"

el

P = oy e
(n+1)" " o(n+1)"

x,,éZxM
6 umKkapn. Keitmaru MyHocabGaTAapAa ToUaMH3:

22hmx,,, a22a, a=0
==

lim 0. »

n—o

0]

nel " =1 "
! ] :(Hl] N GAS )
n (n+1)"" - (n+1)"
5L
—.




[image: image63.jpg]- 1 M>]_ n+l n
(n+1) (n+1))  n+1

Harweapa Vne N yayn

FBHM, X, >X, Gymnuy keau® unkapn. P

TacpuK. (1) KeT™Ma-KeTAMK uerapasasra GyAaAm.
o Paswanku, k21 yuayn
K'=1-2-3- . (k-1)-k 22:2.2-...2=2"

Byrapu.

Oupan Heioron Guuomu dopmyracupas  oiparan o
TonamMM3:
x,,=(l+’) _1+C'» +C1-——+ A+CE- L+...+C:-l~

n R n n

=2

a4 zl n(n—1).. (n k+l)52 Z 1 _3. 1 <

Sk & 2%

Aemak, Yre N yuyn 0<x, <3 6§rapn. ®
MOHOTOH ~ KeTMa-KeTAMKHMHT ~ AMMHMTH  XaKMAars
Teopemara Kypa
=(‘ +l]
n
KEeTMa-KeTAHK YeKAH AUMHTTa ara GyAaam.

Jraspud. (1) KeTMA-KETAMKHHIT AMMMTH € COHN

AefinAaam:
lim(l + l) =e
e

By e conu uppanmonan cou 6yaub,
e =2718281818459045...
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AKHHAUTYBYAHAMTH KC&)’I‘MHCHH




[image: image65.jpg]9-mampysa
dynpameHTar KerMa-KeTAnkaap. Komm
TeopeMacH.
L8 Knomuin KeTMa-KeTAHKAAPD. BoAbmario-
Bediepmirpacc TeoepMacu.  AfTaiauk,

A b X Ko Xyy ey Xy i
KeTMa-keTAMK Gepwaran Gyacun. By (1) KeTMa-ReTAmKm¥i

Gupop 7, HOMEpAM X, ~ XaAuHM oaamus. Cyurpa momepw 7,
AaH Karra Gyaran 1, HOMEpAH Xy, XOAHA OAAMU3. ly ycya

Guran Xpys ¥p, Ba XK. XaAAAPHH TanAab onamma. Hamwkina
HOMEpAapH

<y <ty <.<n <.
TEHICH3AMKAGPHH KAHOATAGHTHPYBYH Xaaap TaHAad OAmmnl

Xy x,,)..... .x,,‘, 2
KeTMa-KeTAHKHM XOCHA KHAAMH3,
(2) keT™Ma-KeTABK (1) KeTMa-KeTAHKHUHI KHCMANH KeTna-
KeTAMIM ACHHAGAM Ba  {X,, } KaGu Gearmaanapm.
Macanag,
2,4,6,8,...,
~ 13,5 7.,
1,4,9,16,...
kerva-keraukaap 1, 2,3, 4,..,7, ... KeTMa-KOTAMKHUHI KHCMIG!
KeTMa-KeTAHKAADH, I

LEYL ol
e e T

kerva-ketamkaap L -1 1,-1,...,(=1)"", ... xerMa-KeTAuKmytT
KHCMHIT KeTMa-KETAHKADH GYAaAM.

Keamapuaran Tymynua Ba MHCOAAGDAAH GuTTa KeTma-
KeTAMKHHMHT TYPAM KHCMHI  KETMa-KeTAMKAapH GyAmmm
MYMKHHAHTH KYDUHAAR.

1-reopema. Arap f{x,} KeTMa-KeTAMK AMMMTIA Ora
GYACa, YHMHT Xap KaHAQH KHCMHH KeTMa-KeTAMIH Xam w1y
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[image: image66.jpg]WHT AMMHTH MaBXya GyAummmaan Gepuaran Ketma-
AMMHTH MaBXypA OGYAHIIM Xap AOMM XaMm KeAHG

an, 1,-1,1,~1,.., (=)™, ... xerma-xerAMKHMHT

LLL. Loy
-L-L.,~1..
H Gynrax ¥0AAA KeTMa-KeTAMKHMHT YIMHHHT

(Soamno-ndepnpacc Teopemacn). Xap

KeTMa-KeTAMK Gepmaran Gyam®, y ueraparasras
[a.b], n=123,.

i [ay, b)) mhn: Pasimangy,
b-
. —2‘5 ra Tenr Gyaapn. FOxopuparura
cermenTHn

[o« 232} [25 o]

; 'a xparamns. BepuAran KeTMa-KeTAHKHMHT Y4eKCH3
Xappapu Oyaramvew  (a,, by]  AeiiMma.

b-a
> ra Tenr GyAaau.





[image: image67.jpg][a, 8], (a2, By, -, (G, 8]
CerMeHTAap KeTMa-KeTAMrn XOchA Gyaaam. By cerMentip
KeTMa-KeTAMIY yayH
la,. b)ola,, 5,12 ... 20a;, b ] > ... 6an6, k —> 0 aa
b, —a, J’—“—»o
2*

Gyrapm.

Wuma-#y XKONAAMIraH CerMeHTAAp NPHHIMIUIA KYpa

lima, =limb, =C (CeR)
ko ke

Gyrapm. .

Ouan {x,} xer™a-keTAukmunr [a,, b ]aars Gupo)ia
Xy, XAAHHH, [a,, b,)parn  Gupopra Xy, XAAMHM B3 K
[ay, byl aaru Gupopra X, XAAMHH Ba XK. XQAASPHIH OAan i1,
Hamokapa  {X,} KeTMA-KeTAMKHMHT XaAAapHA@H — Tanivm
TomraH Yoy

Xnys Xpys o
KHCMMIT KeTMa-KeTAMK XOcHA 6¥Aaan. By KerMa-KeTAHK ydyi!
<b, (k=12.)
6yau6, ympam koo a2 x, >C aeEm limyx,
% = =

Oyamm KeAnG THKAA. b

2", DynpamenTan KerMa-KeTAuKAap. Konm teopesa .
{x,} xerma-keTAnK Gepuaran GAcHL

1-raspud. Arap xap Kampad & >0 oamnrampa oM
WyHAQl HaTypan M, COHM TOnMACakW, Gapya n>m, 82

m>n, yiyn

s Xppr oo (m<my<..<ng<.)

Ix, = xp|<
TEHTCHIAUK Gaxapuaca (vt
Ve>0,3n €N, Yn>n, Ym>n,: |x, -x, |<& GyAca),

{x,} dynAAMENTaA KeTMa-KeTAMK ACHMAAAH.
Macanan,




[image: image68.jpg]mﬁepmmmna-xemyvyﬂ
n+m 1
e
>0ra xypa na-[;:li»l AeitAca,

0, 3n, e N, Vn>nn:[x.—a(<§.

Ym>n,:|x, —nl<§ Gyaaan. Hamoxaaa

H'x, —-a+a-x,|dx, —a|+|x, ~ale
{x,} dymaamesrar KerMa-KeTAWK

',N Vin>ny, Vm>ny: |x, —x, |<&
>p, INAPTHM KAHOATABHTUPYBYM M

X, [<& & X, —E<X, <X, +E
a-KeTAMKHHHT YerapaAaHTasAMri  Keau®




[image: image69.jpg]KETAMKAGH SIKHHASIIYBYM KHCMH {x,,k | xerMa-KeTAng ,h'
@KPATHII MYMKHH: lim Xy, =a.

Aemaxk,
Ve>0, 3k, eN, Vk>k,: |x,, —al<s

Gyaaau.
Arap m=n, AeWHAca, yHAQ
|x, =x, |<&
6yAaAm. KelMuIy HKKH TeHTCH3AMKAQDAAH
|x, —aldx, —Xn, + Xn, -algx, —Xn, |+|x,,‘ —al<2e
Gyanum kean6 unxaau. Aemax, limx, =a. »
P
3%. KerMa-KeTAHKHHHI KyAH  XaMA@  IOKOpy
AnmurAapn. {X,} kerma-ketAnx Gepmaran GYACHH. By xeviia-
KETAHKHHHT ' KHCMMI KeTMa-KeTAHIHHMHT AMaTH {X,} wior
KMCMMH AHMHTH ACHHAAAM.
2-Tanpad. {x.} KeTMa-KeTARK KM
AMMMTAGDMHMHI JHT KaITacH OepMATaH KerMa-KerAmKninr
IOKOPH AMMMTH ACHMASAN Ba
limx,
Kabu GeArMaaHaau.
{x,} Kerma-keTAMK KMCMMH AVMMTAADHHMEI uT
KAuury GepuAraH KeTMa-KeTAMKHUHL KyitH AMMETHE ASHuA: A

Ba
lim-,
Kabu GeArnAaHasm.

Macaran, ym6y {x,}:1,2,3,1,2,3,1,23,.. xena
KETAHKHHAT 10KOPH AHMHTH

Timx, =3,
KyHH AMMMTH 5Ca

limx, =1

=

Gyraau. YMymaH, {X,| KeTMa-KeTAHKHHHI Kyl Xamaa iokopH
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[image: image70.jpg]MAGIHMYA XaM KHDHTHAMIIM MYMKHH.
{x,} xerma-xemaux Gepuaran 6yau6, A Oy
KUCMUE  AMMMTAADHAAH bopar TyiAam

X, } woxopudan  wezaparanzan byaca,
} wxopudan vezaparancan ea A #{=»} Gyrca,
{—-@) Gyaca

XAMAA IOKOPH AWMMTAADHMHT XOCCAAAPHHW
} Kemua-kerauk yuyn Ex,:a 6yacun. Y
wyspali  nmye N TOmMAAAMKH, Vn>n,aa

€N yuyn & Ba mAapra GOFAMK IUyHARN
Xy>a-& Gyraam.

KyMUAGIrMAApEM aHrAataau: Ve >0 raina
xocca {x,} KeTMa-KeTAMKHMHF (DaKarruHa

X, <a+e
| KAHOATAAHTHPHUINNMHY, WKKWHYM Xocca sca Oy




[image: image71.jpg]X, >a-¢&
TEHI‘CHMHHI.“ KaHOATAGHTHPYBYM XSAAADHHHHI COHM HeKCiy
Kyn Gyamuman ndoparaiam.
< Arap {x, }uUHMHr YeKcM3 KYU COMAAIM XAAAG DR
a+ &£AaH Karra GYACa, Y XOAAA G+ & COHMAQH KMUAK GyAMa a1
b (b2a+¢€)ra wamuayBun {X,} KeTMa-KeTAMKHMEF KHCMD

KeTMa-KeTAMIH MamXyA Ba Gy limx, =a ra 3up.
e
Aemak, a+EAAH YHTAA  KeTMa-KeTAMKHHHI Kjui
GuraH YeKAM COHAAIM XAAAAPH ETaAm.
Mopomuks,
fimx, =a
ey
IKaH, yHAA {x,} HUHI KHCMHH AMMMTAapHAAH GupyM @ ra Teur:
fims=a
Awvur raspudura kjpa Gy {x,,‘ } KeTMa-KeTAHMKHMHT,
aeMak, {X,] HUHT XaM YeKCH3 KYI COHAAIY XaAMapu G- €

AaH KarTa Gyraam. »
DcaatMa. BHpop @ COHM OKOPHAASIM MKKM WIAPTHEH

KAHOATAAHTHPCA, Yy {X,} KeTMa-KeTAMKHMHI [OKOPH AHMIITH
Gyrani. b
(Dapas KuAAHAKK, GUPOP {X, } KeTMa-KeTAuK ydayH

limx, =b
ey
Gyacun, Y xoma Ve >0 oammranaa xam:
I')ymympait = n, € N rommnapmss, Vn>n pa

x,>b-¢
2')V¥n, e N ysyn € Ba naapra GORAMK mynpait

n'>n TonMAAAMKE, X, <b+&  OyAapm.

Kyitn  Amvumimar - 6y XOoccacH  IOKOPHAATHACK
HeBorAaHaAH.

KerMa-KeTAHKHHHI KYHH XaMAQ [OKOPH AMMHTAGpH
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[image: image72.jpg]H 'qsnmmm& Ky#HAard reopemanu uchGoraam

{x,} xerma-kemaux C mmaorra sra

X, =4 +a,+..+a,

0<g<l; k=1,2,..) Awmmrra sra
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[image: image73.jpg]1l BOB. ®YHKLMS BA YHUHI AMMHUTH

10-manpy3a.
TYmryH4acu

1°. ®ynxuna taspudm, Gepuamm ycyArapw. Bus o
mabpy3apa E tynramuu F Tynaamra akcaasHpsun
f E-F
HH ypraHraH SAMK.
Ouan E=R, F=R oaamu3. Yipa xap GHp XaxuEwil
conra GHPOP XAKMKWI Y COHHU MOC KYIOBIM

i
fF>R (x->Y)
aKCAAHTHpPMINTa Keramus. By aca dyHKims TymyH9acura onit
KEAaAH.

QyHKOMsi  TymiyHuacH — yKyBd4mra  ypra  Makvio
MaremaTHka KypcupaH Mmawvaym. Ulyus osruGopra or46
yHKIHA XaKHAETH AGCTAAGKH MABAYMOTAAPHH KHCKAPOK 6 i
ITHIIM AO3UM TOTIAHK,

Adrraiiauk, XCR, YCR tymaamaap Gepmarad Gya1(6,
X Ba y Y3rapyBYHAGp MOC DaBHINAA HIy TYNAAMAApAA Yarapciii:
xeX, yeY.

1-raspud. Arap X Tynramparn xap Gup x conra Gupop
f xKompara xypa Y Tynrampas GMTTa y COH  MOC KYHHAIaH
Gyaca, X rTynrampa Qyskoms Gepraran  (aHMKA@HIGH)
AeHuAAAM Ba

frxoy ém y=f(x)
Kabu OGearmrasapu. Byrmaa X - QYHKUMSHUHI aHMKAaH! i
Tymaame  (coxacw), Y - dysKumsEMEr  KEAMaTAa DM
JKOHAQITAH TYHAAM, X - 3PKAM VYarapysum ©xu dhymxn s
apryMeHTH, y 3Ca 3PKCH3 Y3rapyBuH exu QYHKIMS ASHHAA !

Mucoarap. 1. X= (-, +0), ¥=(0, +0) 6§au6, |
KoMAa

fixay=x+1
Gyacun. By xoapa xap Gup xeX ra Gm'm Ptle¥ wmoc
Kyinaub,
y~x +1

72




[image: image74.jpg]GyAaMm3.

Oup pamponaa codra 1 Hm, xap 6up
conra 0 HM MOC KYHMII HaTWXKacuAa (PyHKIMs

a Omﬁymmem-ﬂminmiy

1, arap x paumonan cow Gynca

0. arap x uppaumonan cou Gysca

y =f() dymawms  yura: X tymaaw, ¥
Gup xeX ra Gurra yeY mu moc kjropun [
oy GUAGH aHWKAQHAP 3KaH.
Kuaaiavk, y =f(x) dynrps X< R rymaampaa
H. X,€X HyKTara MOC KeAYBYH Jo MUKACD Y
g X =Xo HYKTaparm Xycycuit KuiMarTs
"(x0) = yo KaOu GeArnaanapm.

a ACKAaPT KOOPAMHATAAAD CHCTEMACHHH

aru (x, f(x)) Hyxrarappas nGopar ym6y
SON} =, f() | xeX, f(x)eY}
(x) dysixupsrmnr rpadur Acinrans. Macaras,
y=x-1 (xeX =[2, 2])
Tpadyry 1-4N3Mapd TaCBHPAAHTaH.

b 1-uuama.
TanpuuAaE f Kouaa Typasda Gyaaan.

a X Ba y yarapyBuMAap OpPacHAArn GOFAGHWIL

AQ . By dyaxmssmur

Gepuanmy Aeitnaaan. Macanas,

y=\h—xz

ycyaaa  Gepuaran  GyauG,  ymuur
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[image: image75.jpg]AHHKAGHHII TYIAAMH

X ={xeR| -1sx<1}=[-1, 1]
Oyrapn.
X Ba y Y3rapysuMAap OpacHAary GorAaHuMIn  KyHHAS
chopmyranap éppamMuaa Geprarar GYACHH:

1, arap x >0 6ysica,
y=/(x)={ pe=io

By Gysximsnunr anmkaanmm tyusamu X = R\ {1}
Gyaub, kuiamarrap Tymaamu aca ¥ = (-1, 1} Gyranm. Opaina
Oy (ynkipsi y = Signx Kabu GeArMAaHam.

6) Banau xomappa xeX, veY yarapysunaap
opacuparst GOFAAHHMIN JKaABaA OPKaAM GYAMIIN  MyMKii
MacaraH, KyH AGBOMHAA XaBO XapOPaTHHH KySaTraHMMKaAa, /|
BaKTAA Xas0 xapopark Ty, 2 BaKTAa xaso xapopary T3 8a x «.
Gyacun. Hamwkapa KyHHMAGri JKaABaA XOCHA GyAapm.

0, arap x <0 Gysca.

(-BaKT T - Y n
T-xapopar | Ty | T | T3 7

By xapsan ¢ Bakr Ompan Xaso xapoparu T opacHAgri
Boraanuuk ndoparaiian, GyHaa f-apryment, T aca ¢ HEII
dynKupscH GYAaAH.

B) X Ba y yarapysuuaap opacHpard Goraariu
TEKMCAMKAA GHDOP OSrpH HYH3MK OpKaan XaM wuhosasauniiy
MYMKHH (2-9H3Ma).

2-unsma.

Macanan, 2-un3Mapa Taceupaanran L orpm  amsik
74




[image: image76.jpg]i Oyacun.  Vxela, ] mnykrapam mepnenamkyAsp

f X HYKTara KeCHIIMII HyKTaCHEMHT
g y Hu Moc Kyamu3. Harmxaaa xap Gup xela, b]
y MOC KyAMAMG, (yHKims Xocka Gyraau. Bymaa x
! (hyHKIms XocHA GYAaAH. Bynaa x Giaan y
? Gepuaran L orpu gnsnx Gaxapasn.
Six) pysxaus Xic R tynaampa,  fi(x)
R TynAamMaa aHMKAGHTaH GYACHH.

- D X=X,
2) Vxe X aa fi(x) = filx)

Ji(x) xampa  fo(x) dpynkumsinap yaapo ewr
= fo(x) xabu GearuraHapn.

KUMSHUHT YeraparanrasAnry. f(x) dysxius

A@H YerapaiaHraH ACHHAaAM.
Arap  f(x) dymkmpss X rymsamaa xam
iuaan weraparanran 6yaca, f(x) dynKuas

2
5, VreR aa f(x):”x‘ >0.
1+x

i pynxips R A2 KyiHAaH YerapasasraH.
HTAQ f(xMrynm;uWﬂ )

X
<l+
1+x* l+x*
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GyaummIn aBTHEOPra oAMG, Tonamuz: f(x) <1+ % = —:-

By 3ca f(x) QyHKIMSHMHT JOKOPMAGH HeraparaHIaHAMIT
Guaampaan. Aemak, Gepuaran Gynknus R Aa serapasaHrar. »
4-ranpud. Arap xap KaHaan M > () coH OAMHTAHAA X, v
myHAR X,€X HyKra TOIHACaKH,
S >M
TeHICH3AMK Gakapuaca, y Xoaaa f(x) dynkoust X Tymaama
IOKOPHAAH YerapaAaHMaran AeHuAaAu.

3°. Aaspui pynkumsarap. Kydr sa ToK W;up.
£(x) dymkims X < R timrampa Gepuaran Sjacus.

5-raspud. Arap wynaai yarapmac T (7#0) cou
Masxkyp Gyacaku, VxeX yaym

1) x-TeX, x+TeX,

2) f(x+T)=f(x)
6yaca, [(x) AaBpmit yHKuns Aciirapu, 7 com aca [ 1)
DYHKIMSHIHT AQBDH ACTHHABAH.

Macanas,  f(x)=sinx, S(x)=cosx cpysxmmsrap
AaBpui  (DyHKIMAAAD GYAMG, YAADHMHT AaBpH 2r ra,
@) =tgx,  f()=clgx dymxmarapuynr pps 5ca © @
TeHr.

Aaspuit (QyHKIMSASD KyMHABIE XOCCAAAPra 3ra:

a) Arap f(x) paspuit (ynEis GYAMG, yHRET AdB)i
T (T20) 6yaca, y xoma

T,=nT(n=+1, +2, ...)

COHAGP XaM Uty (DyHKIMSHHHT AGBpH GyAaAm.

6) Arap T, Ba T corrap f(x) dynxumsHunr Aaspu
6yaca, y xoma Ti+T> #0 xampa 71— T (T #T3) comrap x:
f(x) pynxippsirmnr Aaspu GyAAH.

B) Arap f(x) xampa g(x) Aap Aaspuit dyHKUMSAAD
6yAu0, yraphusr Xap Gumpummur aaspu T ( T#0) Gyaca, y
XOMa
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g(x)

xam Aaspui Gyskupsaap 6yAu6, 7' con yrapHuHT

Vixrnépuit T ( 7#0 ) paumonan con Aupmxse

D(x) = 1, arap x paumonan cow Gysca,
; 0, arap x uppaumonan cou Gysica

_ |1 arap x paumonat cou Gynca,
" |0, arap x uppaumonan cou Gysca

ub, VxeR, T- panpoHas cod Gyarasaa
D(x+T) = D(x)

ymey, VieX (XcR) ysyn —xeX Gyaca, X
grara HucOGaTaH CHMMETPHK TYIAGM AHHASAM.

7 O wykrara HUCGaTaH CHMMeTPHK Gyaran X'
() chyrKigus Gepuaran GyACHH, .

spuch. Arap VxeX yayn f(-x)= f(x) renranx
(x) sy dynxuas aeiinrapn. Arap Vxed' yayn

(x) Temranx Gaxapuaca, [(x) TOK ynKmus

S@) =2 +1 xydr dymxuns, [(x)=x"+x
Gynapm. Yy f(x) =x'—x dymris xydpr

7(3) 5a g () wyd ysxatiarap 67ace, y xoma
®), ()~ 2, S()- g0, ﬁ:—) (g0)#0)

IAGp xam xydrr GyAapH.

Arap f(x) a g (x) TOK dyrKusIAGD G9ACa, Y X0Ma

S@)+gl),  f(x)-gx)
P TOK GyAaan,
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f@ g, L0
£(x)
yskamsirap sca Kydr GyraH.
Kydr dyuxuusaunr rpachury  opAHHATAAAD  YKii g
nucGaran, TOK (yHKiMsHUHr rpacdury  3ca  KOPAMHATaA.p
Gommra HicGaray CHMMETPHK JKOMAAIITAH GYAAAH.

4°. Monoron Gynkumarap. Dapas kuaaiang, [
ynxapms X © R 1ynaamaa Gepuaran GYACKHH.

7-raspug. Arap Vx,x; € X yuyn x<x; Gyararaa
f(x) < f(x;) Temrcmsak Gamapmaca, f(x) ymxums
TymAaMAR YoyBuM aAeiimaaan. Arap Vi, x e X yaym ;<o
Gyarasaa f(x)) < f(x;) Tenrcuaank Gaxapuaca, f(x) pynKuus
X TynAamaa KaTsmil YoyBUM ACHHAAAK.

8raspud. Arap Vi, x € X yuyn xi<xp; Gyararia
f(x1) 2 f(x2) rerranx Gaxxapuaca, f(x) pysxups X rymaamaa
KaMaloBuK permaaan. Arap Vx, x; € X yuyn x<x; Gyararsa

f(x1)> f(x) Tenrauk Baxapuaca, f(x) pysripm X rymaamia
KaThHil KaMAIOBYM AefiHAAN.

chn'm XaMAA KaMaloBuH (DYHKIOMSHAAD YMYMM# HOM
Guran MOHOTOH (YHKIHSAGD ACTTHASAN.

Mucoa.  Yuiby f(x)=

(gx)=0)

):x’ YHEISIHN L
X=[1, + ] TyAaMAs KaMaIOBIH IKAHAHTH MCOOTAAHCHH.

< [1, + 0] pa uxTHépuii X, Ba X; HYKTarapHu oAub.
X< Xz GyACHH peitauK. YHpa

X 5 _x+xg i o
x) - fx)= = b 7 -
e e 2T s )

A5 50 -x) (- M-xx)

1+ x)(1+x3) A+ +x3)
6yrapu. KeltuHri TeHIAMKAA
X-x<0, l-xpx <0

Gyammmry ypTHOOpPra 0AMG,
TG~ fl)>0

awam, [ (x) > f(x2) 9KaHunm Tonamms. AeMmaxk,
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Airratiank, arap f(x) Ba g (x) dynxguaap X< R
yeysun (kamaropun) 6yAm6, C=const Gyacwm. Y

S )+ C ynxips Joysam (kavarosam) GYraam.
C>069Aml-w| C- f(x) Yeysun, C <0 Gyararpa C

XcR rtynaampa Gepuaran Gyau6, 6y
AT KitMaTAapHAGH ubopar TyrAaM
Y, ={f(x)|xe X}

pa3 KMAQHAMK, GMpOp Kowpara kypa ¥y rTimaamaan
ip Gup y ra X Tyuramparu Gurta X MOC KyWHAraH
aif MOCAMK HamwkacHpa yHKImMs XocHA GyAasm.
dynkips y = f(x) ra mucGaran Teckapy dyHKips
x= () xabu Gearmranapu.

a, y=%x+l dyskuusra nucGaras Teckapu

=2y -1 6yrann.
KOPHAA aifTHATaHAADAGH Y =/ (X) pa x aprymenr, y
1 wacy, Teckapn x=f"\(y) dynxipia
X3ca y HHHD QYHKUMICH GYAMIIE KYPHHAAH.

Adl Y9YH TecKapn (DyHKIpS GPryMeHTH Xam X,

¥, rymrampa u=F(y) dynrqus Gepnaran
a X Tymaampan oAmHrad xap Oup xra Y

fixoy (r=r(),
Gynpait y cowra Gurra
Fiy—>u (u=F()
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[image: image81.jpg]con moc Kyimaaau. Aemak, X Tymaamaan oamHran xap 6up ¢
coHra GUTTa ¥ COH MOC KYHuANG, sturi dyrKips XocHA GYAan .
u=F(f(x)). Oparaa Gynpait byHKumsrap Mypaxkal yHKiy
AeHIAaAH.

Mamxaap. 1. f(x) pyskuusmanr X C R rymaam:a
KYHHMAAH YeraparaHMaraHAuri Tabpuhn KeATHPHACHH,

2. O wuyxrara nucGatan cHMMeTpuk Oyaran X C R
TynAamaa Gepuaran xap wampait f(x) dpyrikuast xydr sa ok,
(yHKuusAap  FHFHHAMCH  KYDMHMIIMAQ  MCDOAAAHMIIY
ucGoTAAHCHH.

3. Ymby f(x)= ’]+l dynxmpommanr X = [0, + 0|
X

TYNAGMAA KaMalOB4¥ SKaHW MCOOTAGHCHH.

L Amp [()= Oaca [UU() rommens
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OaemenTap pyHKIHAAAD.

map (yHKUMSAGp KMTOGXOHra ypra wmakrab
a Kypcuaal Mawmaym. Bus  Kyitmaa  orementap
KMAQIH aCOCHH MaBAyMOTAapHY 0adu aramMus.

pmmw; dyHKnmHIAap.

y=a,+ax+ax’+..+a,_x""+ax"
aru ynknus GyryH paiponan QYHKUMs ASHHAAM.

pynrgus  (—o, +©) A2 asmuxpanran a >0

a<(0 6yAraHAa KaMAIOBYH: rpachurn
par pyHKIus. By yHKupa

y=ax’+bx+c  (a%0)

GyHaAa a, b, ¢ - yarapmac coBAap.

bY b -dac
2 4 bx =a( +—J - 4
e +c x 2 7

HI' TeKHCAMKAR XoiAammmms @ Xampa D = b? —dac
opacura Gorank Gyaaan. Macaraw, a >0, D> 0 sa
a yHuHr rpadury 3-913MaAa TACBHPAAHTAH
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ion 31 Ay
TR N

3-anama.

2, Kacp paunosar pyHKuusAap. Ymby

_gytax+ax f..tax

T by +bx+b 4.+ bx"
Kypunumpary (hDyHKOMS Kacp paumpoHan (QyHKOMS AeHMAL N
ByHpa a,, a,,....a, 8a by, b, ...b, Aap Yarapmac coaap neN.
meN. By dpynxmps

X =(~00, + ) | {x|by +bx+...+b,x" =0}

TYTIAGMAA AHWKAAHTAH.

Kacp panuonaa (pyHKIMAHHAT GaB3n XYCYCHI X0AA: DI
a) Teckapu nponopnuonas Goraasmm. Y

y=% (x#0 a=const)

Kypununira sra. By dymxuus
X =(-0,0)U(0,+0) = R\ {0}

TYIAGMAA QHUKAGHTaH, TOK (PYHKIMSI, ¢ HAKT HIOPAcHTa Kajal
dynkius (-0, 0) Ba (0, +®) oparukAapEHMHr Xap Gupiad
Kamalopu éxu yeysun Gyraau (4-umama).
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I DyHKOus AAPaKIAK DYHKIMA ASTHASAM.
’ymmm- AHUKAGHMI! TYTIAGMH @ Ta GOPAMK.
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[image: image85.jpg]Aapaxaru dyuxuus a >0, Gyaranpa (0, +©) aa yeyiy

a<(0 6yaranpa Kamaropud GyAaan. y=x" hyHkmps rpady
Texucaukaunr (0, 0) Ba (1, 1) HykTarapupan Vraam.

4°. Kypcarkuuan pynxnus. Y6y
y=a"

KYPHHHIIAGTH (DYHKIMA KYpPCaTKM9AM (DYHKIHS ACHMA& .1
Bysaa a<R, a>0, a# 1. Kypcarkuuau pyskips (—o, + )
anmkaanTan, VX € Rpa @' >0; a > 1 6yaranpa jeysaw; 0<a- |
ByAraHpa KaMalonym GyAapm.

Xycycan, a=e¢ GyAca, MareMardAxapa MyXMM 1os
VilHaiiauran y =e*  QyHKumst Xocua GYAaAR.

Kypcarkuurn  ynkuusmunr  rpapury Ox Y an
IOKOPHA@ KOMAamraH Ba TeKWCAMKHMEr (0. 1) HyKracmau
yrapu.

5°. Aorapumuk pysKmus.  Ymudy
y=log, x
KypunMmArd  pyHKIAS  AorapudMuk  dyrkgust  Afiina
Bynpaa>0, a=1.

Aorapudmuk  pymkuus (0, +0) a3 AHEKAQHIAH

y=a’" bynKkiusra mucGaran Teckapy; a >1 Gyaramaa joyruw,
0 < a< 1 6yaranpa kamaroBuH GYAGAH.

Aorapudmux (ynkimssmar rpacurn Oy s
YHT TOMOHMAQ JXOMAAIITaH Ba TeKMCAMKHHMAT (0, 1) HyKTacH, a1

Yraam.

6°. TparosoMeTpuK pyHKmsAap. YmGy
y=sinx, y=cosx, y=Igx, y=cigx,
y=secx, y=cosecx

(hyHKIMSAD TPUIOHOMETPHK (DYHKUMSAAD ACHHABAR.

y=sinx, y=cosx, Qysaxuusrap R=(-m, + ) a2
aHMKAAHTaH, 27T Aaspau dyrkimsiaap Vx e R pa

—l<sinx<], ~I<cosx<1

Gyaann.
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MAA AHHKAGHIEH T AABPAK yHKIpA, CIgX, secy, cosect
L sinx, cosx, tg¢¥ Adp OpKaAM  KyiHparsua

TunepGoANK  pyHKITHAAAD. Kypcarxvmiau
HKIMS EPAAMUAA Ty3UATaH yiGy

e fret -t ef+e”
V& et -t

st R A8 anmkaanran Ba
Y =[-1 1]

z x f.x. =
xe[--z--g] 6yaca, y xoma X—[ 2 2]“

. TYNAAMAADHMHT  SAEMEHTAApH  y3apo  Gup
MEAQ GYAAAM.
X thynkumsra aucaran TecKapH (hyHKis
. y=arcsinx
yxuan: Y =COsX, y=Igx, y=cigy
‘HucGarad TeckapH QYHKUHSAGD MOC PaBHIIAG
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[image: image87.jpg]Y =arccosx, y=areigx, y=arcclgx,
Kaby GeararaHapm.
Ymiby y=aresinx, Yy=arccosx, y=arclgx
y=arccigx  (yHKumsrap TeCKapH  TPHIOHOMETpik
yHKIMIAGD ASTMAIAM.




[image: image88.jpg]12-mampysa
DyHKUHST AHMHTH.

TYOAGMHHHT AMMHT HYKTacH. Airraiaug, Oupop

am Ba X, € R wyKra Gepuaran GyacHH.

BPHP. Arap X, HYKTaHWHT WXTHEPHI
Up(%)=(xp—&, Xy +&) (Ve>0)

HyKTapaH (hapkai Kammpaa

l.%,%.%. } TYIAGMHUHT AMMHT HYKTacw
N=1{1,2,3,..} 1ynram AsMuT HyKrara sra

aspud. Arap X, HyKraHMHI WXTHEDHIH

(Hgy, Xy +) (U, (3)=(x -5, X)) (V&>0)
A (wan arpodmpa) X TymramEuHEr Kammaa Girra
ca, X, Hykra X TynAamHMHr VHT (4an) ABMUT

b. Arap uxtépuit c€ R yayn
U (+0)={xeR| x>c}
aMHUHT KaMuAa Gurra HyKracu G6yaca, "+o"

AMMHT «HYKTanCH ACHAAAAMN.
mépnit c€ R yayn
U (-o)={xeR|x<c}
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[image: image89.jpg]TymramMpa X TYTAGMHMHT KamMuAa  GuTra HyKTACH Makoy,
6yaca, "~ 0" X TinAaMHMHAT AUMAT «HYKTarCH ACHHABAN.

KeatpuAran Tabpud Ba MHCOAMAPAAH KypHHAAN ki
TYUAAMHHHI AMMHT HYKTaCH UIy TYTAGMra Terumian GyAu uy
XaMm, GYAMacAMIy XaMm MyMKUH 9KaH.

1-Teopema. Arap x,€R mykra X R Tymaamic
) AMMHT HyKTacH GYACa, y XOM@ X, HYKTaHUHT Xap KaHAa#
U (x)=(xy-& x,+&) (¥e>0)

arpodmpa X TYIAAMHMHT YEKCH3 KyT HyKraAap# GyAaan.

< AlTaiiAuk, X, HyKra X TYIAGMEMHT AHMET HYKiCH
Gyacun. Teopema TaCAMFHHUHT TeCKapHUCHEM (DAPA3 KUAAW 'k
X, mykrammar 6upop U (x,) artpodmpa X wfmaamiic
HEKAH COHAATH X, X,,..., X, HyKrarapuriaa GyAckis ¥ xo.ia

min{|x, x|, 1% =% |, [ %~ x, |, S}=8
Ae6 oamnca, x, Hykranuar Ug(x,) arpodupa X 1ymaamsi
X, Aan apkau Girta xam Hykracu Gyamaiam By oca
HyKra X TYNAAMHHHC AUMHT HyKTacH GYAMLINIa 3MAAMD. -

2-Teopema. Arap X, Hykra X C R TymAGMEMUHT Auna
HyKTacH GYACA, Y XOAA IIYHAAH COHAAD KeTMa-KerAurs |-,
TONHMABAMKH,

1) VreN pa x,€X, x #x,:

2) n>® A X, X
Gyrapn.

< Admaiiauk, X, € R Hykra X C R 1ynoaaMemur Avnodr

HyKracu Gyacun. Yapa 1-ranpudira Gusoan
Ve>0,3r, e X, x, 25,0 |x, —x|< &
Gynaan. JKymaapan,

e=1 yuyn 3y eX, x #x: |x-x]<l,
=% yayn v, e X, x, #x: |x2—x‘,}<%.

:=% yayr AneX, x#x: |x,—x,,l<§,
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Ban |X,} KerMa-KeTAMK XOCHA GYAWG, yHuHT
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TaBLKMAAAILN AO3HMEKH, 2-TeOpeMaHuHI
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kgt X C R Tymaamaa Gepuaran Gyaub, X, Hykra
MHI AMUMHMT HYKTacH GYACHH.
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sors Xy 5% (x, € X, x,#x,)

0AMG, dmnwl xuiiMaTAapupar  ubopar

PACHRNACY L CH A

KMAGMH3. g
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€X, x,#x) Oyranaran wensbpuiv  {x,}
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AT X, HYKTaparm AHMHTH ACHMASAH Ba X —> X,
b éxu

lim f(x)=bh
%
AaTMa. P.u'ap n—>® pa

X €X, x,2x) 82y, 2% (X y,#x)
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(yHKIMS X —> X; A2 AMMUTTa 9ra 3Mac ACHHAAAM.
Miucoanap. 1. Yuby
-16

fw=5=

yskugmnmEr X, = 4 HYKTapArH AMMITH TONHACHH.
< Kyinparn {x,}:
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xma—mmnmomﬁmx.vm
-6 x,+4
L e
6yAub, n—>© Aa f(x_)—)z Gynapm. Aemax,
limx’—!G

ww x4y

=2. »
2. Ymby

1) =sint
X
ynkuanuar - x—> 0 parM AMMETH MaBKyA GYAMAcAHIi
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. 2 " 2
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4 1 4n+1
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SE)> -1 fx)—>1
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mynpaii 5 =06(£)>0 rommacarm, Vxe XU (x,)\ 1!
yaym

=1

90




[image: image92.jpg][f(x)-bl<e
b comn f(x) dyBKipusHEHT X,
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| f(x)-bl<e
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Mucoaaap. 1. Afraiiauk, X=(00,+x),

Xy =+, _/'(x):l 6yacu. Y xoaaa
x

lim L=0
Jme

Gyraau.
< Xaxkukaran xaM, Ve>0 commmu oaaiamk. Papmai:y

Vx>0 yuyn
|1 ul 1 1
“O=—<& & x>—.
x x &

Aemax, 5:—1— Aeimaca, yHaa Vx> 8 yayn
&
Ll g % e
x x &
Gyrapu. »

2. apas KMAAMANK,

f=%, a>1, meN, Xx=R
a
GyacuH. YHAQ

GyAMIHMEYE HCOOTAGHMHMS.
<£>0 coHEW oralAMK. MabaymEH, n—> 0 AR

[UR2) S

a"

Gyraau. Yipa
V&>0, 3ng, Vn>n,: ("—+}—)-<£
Gyrapm.
Arap C =n, aeituaca, yupa Vx> C yuyn
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[image: image96.jpg]1 )'=(1+ L RS NN
+ n+l) m+2
ra GuHoaH,
£>0, 3ngeN, Va>n,:

(vl (o2
=s<|1+—] , | 1+— <e+¢
n+l n
C:n,wcu.yxwx\'/x>€yqyn

y 1 (&} 1) 1 (E 0
hm) A<(l+;) <('+E‘—)] <e+&
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[image: image97.jpg]30 Dyuxuws AMMMTH TaBPADAADHI 1y

IKBHBAACHTAHIH.

2-teopema. DyHKums AnmuTHHNE KOWH XaMAA Tejiy,
TabPU(AAPH IKBHBAASHT TabPH(DAAPAHD.

« Koum ravpudpura kypa b comn f(x) dysximsiy gy,

Xo HYKT@AAru AHMHTH GYACHE:
lim f(x)=h
e
YHAa
Ve>0,38>0,Vxe X, |x—x, |<d, x#£x,

[f(x)-bl<e )
6yAaam. X, Hykra X TYUAGMHMHT AMMMT HYKTacH. Yipg
TeopeMara Kypa Oumpop {X,} XerMa-KeTAMK TOUMAAAM<y,
n—® aa x, X, (X,#2X,,n=1,2,..) 6yaaau. Kersa-keranx
AumMuTH Tabpuura GuHOAH

Gyaranpa

&>0, 3nye N, Vn>ny:|x, —x,|<9, 2)
Gyaapu. (1) Ba (2) mymocaGaraapaan Vn > n, yayn
[ra)-t<e

Gyamun Keaub wukapm. By aca b commmm TediHe Tanpun
Gyimua f(x) QYHKUMSHAHT X, HYKTAAArM AMMHTH 3KaHiHi
GHAAMPaAH.

SHpn b comm Teime Tanpudm Gyimua [ 1)
DYHKUMSHUET Xo HYKTAAArH AMMHTH GJACHH.
Teckapiicnay (papas KuAamms, seiu [ (x) dyHROUARMET 1,

HyKrapars Aummny [edine taspucu Gyiivea b ra tenr 6yi\ca
xaM, Komu tanpudu Gylimua aumura Gyamacus. YHaa Gupop

& >0 yayn wxrwépuii 6>0 cOH OAMATAHAR  XAM
0<|x—x, |< & uu kaHoarranTHpyBuM Gupop x' Aa

11" ~-biz &
Gyaaan.

Hoara muHAYBan MycGar coHAap kerma-ketaurs { ()
HH OAQHAWK:





[image: image98.jpg]. no® pma 5,20 (8,50,n=12,.)

<|x,~%o[< 3, > |[(x)-bl245 @)
. Ammo 8,0, pa X, > X, Aemak, Fefine Tabpudpmra

f(x,)=>b
wi. By (3) ra smpamp. Aemak, b conn Komm tanpudm
xaM, [(x) yHKumsHMNT X, HYKTSAAIM  AMMMTH

DYHKIMSHHET YHr Ba Yall AHMATAPH. ANTafMANK,
s X' C R tyurampa Gepuaran, X, Hykra X HHHT
HyKracu GyauG,

(X0 =7 %)= X(¥>0)

F-ranpud. Arap
VE>0,35>0,Vxe(x -7 X): | f(x)-bl<e
con f(x) OGYHKHMSHMHY X, HyKTapars uan

AM Ba
b= lim f(x)=f(x,~0)
L,

munaiank, f(x) dymxus X CR - rymaspa
(.35 +7)C X (¥>0)
Fan p. Arap
£>0,35>0,Vxe(x,, x,+7): | [()~bl<e
b con f(X) QyHKIMAHKHT X, HyKTaAara yur

b= lim f(x)=f(x,+0)
X33y 40’




[image: image99.jpg]Macanran,
1, arap x >0 Bysnca,
f(x)=1 0, arap x <0 Byca,
~1, arap x <0 Gyrica
dyuxuusuuar 0 HyKTapars yur AvMmTH 1, Han AMMMTH -
Gyrapu.
Mamgaap. 1. Yuby
lim f(x)=+w, lim f(x)=+%, lim f(x)=-0,
rvel o Peve)

lim /()= <0,
AMMHMTASDHMHT TaBPHDAAPH KEATHPHACHH.
2 Yu6y f(x) =sinZ dynkmma  x, =0 HyKroAa
x

AMMMTTA 91d 3MaCAMTH ACOOTAAHCHH.
I |
3. Amvmr Taspudupan  (HoRAANAHKG, Lug:—]- n
GyAunis HCOGOTAAHCHH.
4. f(x)pysmxims a myxrapa bawmmrra sra Gyamiis
YuyH YHWHr uly HYKT@Aard YHC Ba. 4an AMMHTAGDPH Maei vA
GYAHG,

f@a+0)=f(a-0)=b

TEHFAMKASD YPMHAK ﬁymum 3apyp Ba erapal Gyauimn
HMCOOTAGHCHH.




[image: image100.jpg]13-manpy3a.
a ora GyAraH QyHKIUMSAAAPHAHT XOCCAAAPH.

AMMHTHHET MaBXKyAAMIH.

1°% AmMuira 5ra GyAraH QyHKIMSAAPHHHT XOCCAAapH.
AnvIiTa ora Gyarad QyHKIOMANAD XaM SKHHAQUIYBYH
PAMK CHHTaPH KaTOp XOCCaAApra sra.

‘@apaz xmaaiiauk, f(x) dyskous X CR rynaavpa
6yaub, x,€R  Hykra X HUHI AMMMT HyKTacH

IAmp X Xy Aa f(x) dyskims aummrrra sra Gyaca,

XOCCAHMHT MCOOTH  AMMHT  TabpuUAAPHHUHT
XamMaa KETMa-KeTAMK  AMMHTHHWHT
lH KeAMD 9HKAAH.

limj(x):b. (b —gexan con)

'y xoma x, uykrammar mysaain  Us(xg) (0>0)

TonvAaauKe, Gy  atpodaa f(x)  dynxups

lim f(x)=h
y Mmrm'rampud:a GuroaH

>o Vxe X N(Ug(x) \fxo}) a2 | f(x)~bl<e

f(x) <b+ & 6yraan. KeAHHryU TEHICUIAMKAGAAIH

simur X, Hykramwar - U,(x)  arpoduaa

1 Keaub uMKaau. B

lim f(x)=b

s

Giiaca, y xoMa X, HyKranunr mrynaai U (x,)

aukn, Gy arpodpa
f(x)<p




[image: image101.jpg]llaprra kypa
lim f(x)=b.
s

@ynkupsHAHT AMMATH Tabpudura kypa c=p-b>0 yu.y
myHAaR &> 0 cOH TOMAGAMKH, VXEX, |X —Xo| €8, ¥ # X, yu 1
If@)-bl<e = fx)<b+re=p
Gyaaan. By oca VxeUy(x)) A2 f(x)< p GyAummiy

Gurampaau. b
@apas knaaiank, f(x) Ba g(x) dysxgmarap Xc R
Tymramaa Gepuaran 6Yau6, x; € R HyKra X TYTAGMIEAHT AMM
HyKracH GyAcHi.
4) Arap
lim /(x)=b;. xlijp'ge-‘r)=bz

Gyaub, VxeX aa f(x) < g(x) Tenrcuanux Gakapuaca, § X0
b< by, stuER

lim f(x)< lim g(x)
0z ey

AQAH.
4 Ajrraiian,
lim f(x)=b;, lim g(x) =&,
Ay oy
OyAcHH.
ODyukius AuMuTHEAET [efine Tanpudura kypa X, o
MHTHAYBYH HXTHEPHI
x, 3% ((x,eX, x,#x)
KeTMa-KeTAHK yayH
n—o pa f(x,)—b, gk,)->b i
Gyraan.
Pasmanku, YneN aa
flx,)<g(x,) (2
SKMHAQUIYBUH  KeTMA-KeTAMKHMHI  XOCCAAApHA i
poitaarannb, (1) Ba (2) mynocabaraappan
‘lir:j'(x,) < }121 g(x,) , sphu by< by GyAuLIMEY TONAMU3. B

5) Qapa3 KuAGAAMK,
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[image: image102.jpg]lim f(x)=b,, limg(x)=b,, (b.b, €R)
e 13

MTAGP MABXKYA GYACHH. Y X0AAa
a) VeeR pa lim(e: f(x))=c- lim f(x);
- it ] X3y
6 ,li_g:(f (x)+g(x) =}irz S+ 31.'2‘ g(x);
B) lim(/(x)-g(x)) = lim f(x)- lim g(x);
iy iy ey
. lim f(x)
1) Arap b, #0 Gyaca, L e ,'l“,‘,,g"‘)

) B;w;:mn HcBOTH COHAAD KeTMa-KeTAMKAapH
) apudMeTHK  amamnap GaXXapUAMIIH  XaKMAArH
..... KeAnuD UHKaAu.

q M.oouap. 1. YuGy
L x+xX X X —n
lim——————

) x-1
AHCHH.
'_‘ By AumiTHn I0KOpHAArH Xoccarappal (oiiaaranub

x4 X X -n=“n_(x-1)+(f =D DA D)

%=1 = x~1

=1+2+3+..+n "(";l) |
. l—cosx
lim
=0yt

4 Manaymxn, l—cosx:lsin’%. Llysn xucobra caub
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[image: image103.jpg]TOHAMK3:

L ax o
I=iGisx 2sin” - smi
lim———=lim———*==lim—- =
a0 X =0 x x-302 x

2
. X .
1 sin— sin- |y
== lim—2 i = |=—,
2 x"—.‘g x L‘-?’u X 2 >
2 2

2°, OQyHKuES AMMHTHEHHT MamKypAHre.  Qapo
KuAaiiank, f(x) dyakims XY CR tinrampa Gepuaran Gyai o,
(X%—7Y, X)X 6yacun (y>0). Papwmanxw, x,ER Hykra |
TYNAGMHUHT AUMHT HyKTach GyAanu.
1-Teopema. Arap f(x) dynkuus X 1ymaampa yoys i
6YAub, y 10KOpPHAAH HeraparanTan GyAca, (DyHKIMS X, HYKIaA
lim f(x)

T30
AumTTa 3ra GyAapM.

4/(x) dynkuun  KwivaTrapupan nGopat Gyari

ymGy
F={f()|xeX N {x<x}}
TYyIAGMHH Kapaiimus. TeopemaHuur waprara Kypa Gy Tyna:
IOKOPHAQH derapasanran GYAapAH. Y XOAAA TYTIAAMHMET aitiig
9erapacHHMHI MaBKyAAHIH XaKMAAru Teopemara Kypa /[
TYINASM aHHK IOKOPH Yerapara ara. Yau b Guaan Gearmaaime i
sup F=bh
AnuK 10KOpH Yerapa Tabpadmra kypa:
DV xeXNix<x}ywyn f(x)sb;
DaAx"e X N{x<x), x¥<x: fEI<b-=
(Ve >0) Gyrapn.
Arap 8=x,~x >0 peiinaca, yHaa
Vxe(xo— a4 %) [ (%= % Xo) ysyn
b-e<f(x)sf(x)sb<b+e

102




[image: image104.jpg]|f(x)-b|<e

o Xo+¥) C X 6yacun  (y>0). Pasmanku, x,€R uykra
AMMMT HyKTacH Gyrasm.

Arap  f(x) oynxmm X T¥mamaa
mn(i Y Ky#HuaaH yeraparanran 6yaca, yHKims X,

x—ljﬁlwf (x) 5

mﬂl’W'K- f(x) dysxmus X R rymaamaa

BYAMO, X,ER HyKra X TYIAGMHHHT AMMHT HYKTacu
. Arap V&> 0 onmrranpaa xam wyspai 5> 0
(s (5 5), WX N(Us )\ {x1)

4  V-f)i<e )y

K Gaxapuaca, y Xoma f(x) yayn x, Hyxrara Komm
: ACTHAAAH.

Yuby f(x)=15in% bynkus yayn x,=0
napTi GaxapuAaam.

Xam, V&> 0 conra Kypa J=—2": Aeituaca,

EXNW, O\0}, VyeXNU (0)\{0}
2

B
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[image: image105.jpg]A8p yayH

L1~ )| = xsine - ysin"| < |isin - [+ | ysint{ <
x ¥ x v

£, &
Sx|+|y|<z+-=¢
Bl ey

Gyrapu. B
3-reopema (Komm). f(x) dynkuaus ¥, HyKrapa ueiy
AumuTra ora Gyammm ywyn Gy dyHxmua X, HyKrapa Kooy
WAaPTHHHAT GKAPHIIHK 3apyp Ba eTapAMAMP.
<« 3apypaurn. f(x) dynkmms x, HyKIapa uek.y
AuMuTra ora GyACHH.
lim f(x)=b.
1xg

AnmuT Tabpudura GuHOaH:
Ve>0, 38>0, VxeX N(Us (%) \ {xo}) yayn
1/@-B)i<s 2
Gynapu. Llymimraex, VyeX ) (Us(x)\ {x.}) aap yayn
FOROTS 3

6yrapm. (2) Ba (3) myrocabaraapaan
| @) -SO) sIf@)-b|+b-f0)<e

GYAMIIH RCAHD IHKaAH.
Erapamamrn. Ajrraiiank f(x) yrxuss yayn (1) waot
GaXKapuACHH. X, HYKTara HHTHAYBYH HKEHTA

Xy X (y#E Xy =1, 2, ), xa€X,

V> Xo (M # Xy 1 =1, 2,...), yuEX,
KeTMa-KeTAMKAGPH#! OAAMM3. By KETMA-KETAMKAApPA 11
toiaarann®, yuoy

Xis Vis Xay YVas oo Xy Vs oo
KeTMa-KeTAHKHH XOCHA KMAAMM3. YHH z, OGnAaH GeArmaaiviii.
Papmank, z, KeTMa-KeTAMK yuyH
X (22X, n=1,2,..), Z,€X
Gyaapu. Teopema maprura Guuoan Ve>) cowmra kypa o 0
COHHM OAamMu3. MAapOMHKH, 71— A Z, — X, 9KaH, yH\d
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[image: image106.jpg]tgasprura Kjpa:
8>0, ZngeN,VYn>ng: |z, —xo| <€
Yupa VYm > ng, ¥n >ny yayn
1/Gn) = f(za) | <&

Gaxapvaaan.  Bymaan f(z,) KeTMa-KeTAMKHMHT

HTaA JKaHAMTH Keaub umkapn. Aemak  f(z,) xerma-
SAKHHARIIYBYH:
n—>» pa f(z)>b

S >b, fOn)>b

4 AMMATHHAHT [eitie Tabpudira GuHoan

lim f(x)=b.

x>z

, Yexcua Karra Ba HEKCH3 KHYMK (QyHKIMSAAD.

alx) xampa P(x) dpymkumsaap X< R tymavpa
H 6yAnb, xo € R Hykra X TYIAGMHHHI AUMAT HYKTacu

2-tampud. Arap
lima(x)=0

g
L, Yy xonaa a(x) dyHKIMS X — Xp Ad YeKCH3 KHUHK
Adunam

lim f(x) =

xrxy

B(x) dynkums x —> Xp A3 vexch3 Karra

x>0 pa ﬂ(x)=l (hyHKI[Hs UeKCH3 KaTTa
x

Gynaan. Uekcu3 KMUMK XaMAQ UeKCH3 Karra
YEeKCH3 KHYMK XAMAA YeKCH3 KaTra MUKAOpAap
apra ara GyAaam:

Yerau COHAATM  YeKCH3 KHYMK  (DYHKIMSASD
MeKcns KHuMK yHKuus 6Gyaaam;

YeraparasraH QYHKIMAHAHI HEKCH3 KHYHK
Buran kyuaiirMacn YeKcH3s Kuunk yrkims Gyaaam;
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[image: image107.jpg]3) Arap o(r) (a(x)#0) dekcus xuMK dyHKioy,

1
Gyaca, T YEKCH3 KaTTa (yHKImst GyAdAm.
a(x

4) Arap [Xx) 9ekcn3 Karra byHKIps

Gyaca, HeKCH3 KHYMK (hyAknua Gyrapn.

1
Ax)
Mamxaap. 1. Yuiby

lim
A ] x"

&

AMMUT GHAGH aHHKAAHAAMTAH (DYHKIHS TONMMACHH.

2. Y6y
'l'i_l.n‘sin(Jran +1)

AMMMT XUCOBAGHCHH.
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[image: image108.jpg]14-mampysa.
DYyHKUMSAAPHA TAKKKOCAAIL,

‘ %, «O» Ba «o» GeArnaap, yrapHuEr xoccarapi. Dapa3
f(x) sa g(x) dymxumsaapu XCR Tymaamaa
6yAuG, X, HyKra X TYNAGMHEMHT AHMAT HYKTacd

lara'bpll(b. Arap wynpaii yasrapmac (>0 coum Ba
pait §> 0 con Tonmacaxy, Vxe X NWUs(x) \{x}) yayn
/(@)= Clg)|

CH3AM Ganpmm,nnq

s 30>0, Vxe XNU,;(x)\x}): [ f(x) £ Clg(x)]

x> X, Aa f(x) dyskous g (x) pysknusra HucGaras
M AefinAdaM  BA Sf(x)=0(g(x)) xabn

" 3CeR, 3deR., Vx, |x>d: |f()] < Clg®)]
ca, x> X=® a2 f(x) dymxuus g(x) Qyaxumsra
YeTaparaHra’ AenuAazM  Ba IOKOPHAAIHAEK
) ﬁﬁnﬁenmamf
) . x>0 pa ¥° = O(x) Gyraam, wynxn xe(-1, 1)
i
Arap f(x) Qynxuus XoHyKra aTpodAa HeraparaHraH
> X, A2 f(x) = O(1) kaGu &smrapn.
i '()” HUHT XOCCaAapH:

lim L@ _p
=% g(x)
a, x> X, pa f(x) = O(g(x)) 6§rapn.
=% aa f(x)=0(glx)) sagx)=O(h(x)) 6yrca, y
X —> X, A2 f(x) = O(h(x)) Gjrapn. Aemak, x =X, A2
) = Oh(x)).
X%, a3 f(x)=0(g(x)) Ba h(x) = Og(x)) Gyaca, y
DAA X > X, A [(x) + h(x) = O(g (x)) Gyraam.
ap x> X, Aafi(x) = O(gi(x)) Ba fi(x) = Ogx(x)) G§aca, y
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[image: image109.jpg]XOMa X = X, Aa filx) - fo(x) = O(gi(x)-g2(x)) 6yranm.

2- Taspud. Arap Xap Kanpah £ COH OAMHIGHAA Xy
uryHAait >0 coH TOmMACaKH,
Ve X NUs(x)\{xe})
yuayH
[f()|<elgx)]
TEHTCH3AMK GaKapuAca, sSTbHM
Ve>0, 36>0, Vae XU (x)\{x, )i | f(x) €€l gl
6yaca, x > X, Aa f(x) dynknua g (x) dynxkiusra sucGar i
IOKOpH TaAPTHOAN YEKCHI KHYHK QYHRKIAT AU Ba
S(x)=o0(g(x)) éxu f=o0(g) xabu Gearnranaan.
“g” HMHT XOCCarapm:
1) Arap x—x, 2 f=0(g) 6yaca, y xomsa x> X, aa g= (X))
Oyrapm.
2) Arap x > x, A3 f=o0(g), g=o0(h) 6¥aca. y xoana X = x, A2
f=o(h) 6yraan. Aemak, o(o(h)) = o(h).
3) Arap x —>Xopa fi=0(g), /= 0(g) 6yaca, y Xoma x —> xo Aa
fitfi=o0(g) Gynanu.
4) Arap x> x, a2 fi=0(g), fr=0(g:) GYaca, y x0npa X — ¥
Aa fi-fi=o(gi-g) 6yraau. Aemax, o(g)) -o(g2) = olg; - g2)

2. QyHKUMSAADHHHT SKBHBAASHTAMIM.  AfTailAik,
f(x) Ba g(x) bynkmusrapn X < R tynaamaa Gepuaran GFanG
X5 HyKTa X TYIAGMHUHT AMMUT HyKracH GYACHH.
3- raspud. x > x, aa f(x) Ba g (x) dyurgusap
(x # xo A2 g(x) # 0) yayn
Jim L&)
=5 g(x)
Gyaca, y Xoma@ X=X, pa f(x) Ba g (x) axsmBaAcHT

dynxumsinap Aedmaaan Ba f(x) ~ glx) (x—>x, )  kahn
BeArnaraHagM.

Macanan, x>0 a2 f(x)=sinx Ba g(x) =x dynxuyim
Aap IKBHBaAeHT yHKumMAAGp Gyaaam: sinv~x (x> 0).

108




[image: image110.jpg] 1-teopema. x —> xp Aa f(x) Ba g(x) dyskimsaap (x = x,
(x) # 0) oKBHBaACHT GYARIIM yuyH

2 (1) —f(x) = olg(x))

KHHHT YDPHIAH GYAHIITH 3apyp Ba €TapAMAMD.

Bapypamrn. x—x, A2 f(x) ~ g(x) Gyacmu.
pra Gunoax

S
A 2(x) ol
|im[1_M]= im EQ =S _ o
=6l g)] mu glx)

KeAn6 wikaps. Aemax, g(x) —f () = o(g(x)).
Erapamanmi. x >, A2 g (x) —f(x) = o(g(x)) Gyacun.

\aa X - Xo Ad
J(x) _g(x) - f(x) _og(x)

g(x) 8(x) g(x)

gl )] Jim E@=S() _o
o g)] e gl)

nhnﬁ unkapu. By aca
: im L&
w5 g(x)

HAQ hymKums yayH X —> X, Aa [ (x) ~ f(x) 6yaaam.
X x, pa f(x)~gx), gx)~ A(x) G§aca, x > x, A3
h(x) Granm.

> X, Aa fi (¥) ~ gi(x), f2(x) ~ ga(x) GYaca, x =X, Aa
() ~ gi(x)ga(x) Gynaan.
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[image: image111.jpg]3. OyHKUMSHHHT ACAMATOTHK &fMAMacH. AifTaiiank
lim L&)
= g (x)
Gyacun. YHAQ X —> X, A3 f(x) ~ ¢ g(x) 6§Aub,
S)=cgilx) + o(gi(x))
Gyaapn. By xomaa  agi(x) dymkmms x->x,  Aa [y
(DYHEUMSHHHT GO KHCMEA ACHMAAAN.
@apas  KHAGIAKK, X —> X, Ad  :8:(x) (c2= const = ()
dyukups  f(x) - ¢,gi(x) manr Gow Kuemu GyAcHH. Y Xorng
XX, Ad

¢, =const #0

F&) = eigi(®) ~ exgalx)
S =cigix) + cagax) + 0o(ga(x))

6AMG,

Gyraan.

By xapaéHHu n1 MapTa Takpopaab, x — X, Aa /()
DYHKIHAHN KyHMAGrHYa 83U MyMKHH:

S() = aigi(x) + €28a(x) +..+ €agolx) + 0(g(x)) (1
Gympa ¢;#0 ba
g =olglx)) (i=1,2,..n).

Opataa (1) dopmyaa x—x, aa [f(x) dyngusi r
ACHMITOTHK EMHAMACH ACTHAIAH.

4°. DKBUBaAeHTAMKAAH (oRAAAaHMO, QYHKIMSAD-
HMHI  AHMHTHHH  TOmMmL  OHAM hyHKIMANADHE 11
IKBUBAACHTAWIMTA ACOCAAHIAH XOAAR (DYHKLMAAGDHHUHI AMM i
TMHM XucoBranpa (hOAAANAHMAGAMIAH TEOPEMaHH  KeATH]d-
MH3.

2-Teopema. Arap x —> X, Aa fi(x) ~ fo(x), g(x) ~ g%}

6yAuG, yuidy
lim —j‘(x)
-+ g (x)
AMMHT MaBXyp GyACa, y XoAaa
tim 426
i g5(x)

AMMMT XaM MaBXyA Ba
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[image: image112.jpg]im L2 _ o A0
=% g, (x) £ (x)

b’ . AlTaliank, XX, a2 fi (1) ~ f(x), g@i(x) ~
GYACHH. YHAQ PaBIIaHKH, X — X, AA

S @) =£i(x) + o(fi(x))

£:Ax) =gi(x)+ 0(gy(x))

. By myHocaBGaraappan doiiparannG Tonamma:

fim 220 _ i f@ (i) LA,
gy (1) 2 g () ro(g(x) xn g (x)

“mcosx—fosh
x50 x>
2si 3x . ox
cosx—cos2x . ~Smosiny
T =lim 5
x *90, x
Ba sin£:1+o(x)67mmmm
2 2
”"("I x+o(x) -mm :
=2lin¥ ==
w0 2

cosx :‘"‘2“=2 >
0 x 2

ap. . Airraiauk, neN: ay, a, ..., 4,€R

. Yxoapa x>+ aa

X rax™ 4 ax" .+, x+a,= 0R")
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[image: image113.jpg]2. Arap x = X, Aa
Sx) - gx)y= ol f(x))
Gyaca, x — X, A
S () - glx) = o g(x))
GYAMIIH HCOOTAAHCHH.
3. Arap x = x; Aa
S~ @ix),  flx) ~ g:x)
ByAca, X — X, A2
Six) +f3lx) ~ g 1(x) + galx),
Six) —folx) ~ g4(x) — galx),
MmyHocabaTAap ypuHAH GyAaauMu?
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[image: image114.jpg]V BOB. ®YHKLMSTHUHT Y3AYKCU3AWTH BA
TEKUC Y3AVKCU3AUTH

15-manpysa.
Oyllnmmm-lr Y3AYKCH3AHTH TYIIYHYaCH.

OyHKIMAHUAT Y3AYKCH3ANIH Tabpudaapn. Dapas
S(x) bysrkuus X C R tynrampaa Gepuaran Gyaus,

m

 AeMax, f(x) (byRKUMSHHHT X, HYKTaAQ YIAYKCHIAMTH
1) limf(x)=b HMHT MaBKYAAHTH
2) b= f(x,) 6yamum

f)=x"+x+1
 Vxg € R myKrapa ysaykcus GyAaan, wyHkm
f(x):}'gz(r‘ + 27+ l)y=ux) + ] +1=1(x,).

o ~pod 2 _ 1, arap x=# 0 Gynca,
‘ + J(x) = (signx) '{0, Ry
KapaWAWK. Paswanky, Vx,€R  HyKrapa
!1 Gyraan.  Aemak, Kapaaérran  yHKuus

&*0 HyKTapa yaayken3 6aaau. Ammo  f(0)=0
lim £(x) # 7 (0)
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[image: image115.jpg]Gyrapm.  Aemak. f(x) dymkums x, =0 HyKTasa ysaykci
ByAmaiian.

Dyuxuus AmmuTaenar Fefine Ba Kowm raspudaapu
GuHOaH (DYHKIMSHHHI X,  HYKIGAGrH  Y3AYKCH3AMIHI
KyHuparnya TabprAALl MyMKUH.

2-raspud. Arap

n—®o max,—>x, (xr,eX, n=12..)
GyAapmTaH HXTHEPHEA (X,} KeTMa-KeTAMK ydyH
nowo m f(x,)- f(x)
6yaca, f(x) GyHKips X, HyKTaAa y3AYKCH3 ACHHASAM.
3-taspud. Arap Ve >0 con oamHraHpa XaMm MyHA: i
&=d(¢)>0 con Tonmacaky,
Vxe X NU;(x,)
yayH
f) - T(x)l<e
TeHrcuaAnK Gaxapuaca, f(x) dynkupas X, HyKTapa yaayKci s
AeHrAaA.

Opatpa  x-x, alinpMa apryMenT OPTTHpPMAac,
S(x)~f(x,) aca dynxuns oprrupmach peinauG, yaap Moo
pasumpa Ax Ba A f kabu Gearmramapm:

Ax=x-x, AS=[f(x)-[f(x)=1(x+A) - [(x).
VHpa  DYHKUMS  Y3AYECHIAMTHHMHT  |-Tabpuuaaru (§]
myHocabar ymby

YR g
KYPUHUIITA KeAGAH.

Airraitank, f(x) dyuxas X c R r¥nrampa Sepuare i
6yan6, x,€X wuygra X rymaammmEr yEr (wan) awmor
HyKrach GYACHH.

4-raspug. Arap

Jim f@= ) (lim 700 = 0x)
Gyaca, f(x) dynkums x, HyKrapa YHTAQH (JanAQH) yIAyRCi
ACHHAGAH.
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[image: image116.jpg]Aemax, f(x) dymkums x, HyKTapa yHraan (vanaan)
GyAranAa (PYHKUMSHUAT YHI' (Ja0) AMMUTH YHHHT X,
KuiMaTara Tenr 6yaaau:

SO +0)=1(x) (S =0)=/(xo))-
Kextnpuaran tanpucprappan,  f(x)  dynxums X,

a Xam YHraaH, XaM uanpan 6up BaxTAa yaaykcu3s Gyaca,
5 1y HYKTaAd Y3AYKCH3 GYAMIIMHM TODaMU3.

i Ymyman, f(X) (QyHKUMSHMHT X, HYKTaA@ Y3AYKCH3
! Ve>0 Gepwaraspa XaMm  yHra Kypa  IDyHAQ#R

HyKracupd yanykcus Gyaca, f(x)  dymkugus X
Y3AYKCH3 ACHHAAH.

: Gopar TynAAM  YSAYKCH3  (DYHKUMAAZD
m;a C(X) xabu Gearmranasn.

f(x)eCla, b] 6yaumm, S()
[a,b] cermenTuHMHr Xap 6up HyKracuaa

ap. YaAyKCH3 (DYHKIMSAAPHHAT  HHPUHANCH,
Ba HMCOATMHMHT y3IAYKCH3 (yBKimMs GyAuinm
TACAMKASPHHM KeATHDaMM3.

eopema. f(x) Ba g(x) dymxpnapn X R

Aa Gepurran GYanG, x, € X HyKrapa yanykcus Gyacun.

8) VceR pa o f(x)  dymxuun x, #yKraaa
3 Gyrann;
6)  f(x)+g(x) dymxuus  x, HyKraaa Y3aAyKcu3

S(x)-g(x) dynxumust x, HyKrapa ysayxcus Gyraam;
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[image: image117.jpg]T % (g(x)=0) dynkuma x; HyKrapad y3ayci
Gyrann.

TeopeMaBMHT TACAMKAADH Y3AYKCHIAWTH TahpH( )y
XaMAQ AMMHTIA sra GYAraH (DYHKIMAAGD YCTHAA apudmer
aMaArap XAKMAAIH Teopemapan Keawb wmKaau. Macan
TEOPEMAHHHT B) TACAMFM KyHHAArH4A HCOUTAGHAAN:

Jlim f(x)=f(x). limg(x)=glx) =
= lim (f(x)-g() = lim f(x)- lim g(x) = 1 (xy)- £(xo).

Mucoarap.l. f(x)=c, ce R GYACHH. Yiaa
f(x)eC(R) Gyrapu.

<€ Xakukaran xaM, Ve>0 ra kyjpa d=¢& Aeimaca, y
X0AA3

Vx, [x-x5l<d: | f(x)~ f(x%)|=|c-¢l=0<&

. »
2 f(x)=x, xeR Oyaca, y xoasa [ (x)€C(R) 6yaa it
4 Xaxuxaran xam, Ve>0 rakypa d=¢ peitmaca y
X0AA3
Vx, [x—xpl< 8 |f(x) - f(xp)| =|x—xp|<d=¢
Gyrapnm. P >
3 f(W)=ax"+ax"" +..+a, x+a,;
meN, ag.a,,..a, €R
6yacun. Y xoma f(x)€ C(R) 6yrapn.
By TacAukHuHr uchorn 1- Ba 2-MHCOAAGP XaMAd |-
TCOPEMAHWHT TACAMFHAAH KeAHb uMKaam.
Uiynra yxwam ymGy
1= agx™ +ax"! .. +a, x+a,
box" +bx"™" ...+ b, x+b,
Qysxipusay, (Gyswaa m,ne N, ay, a,,...,a,, by b,...b, € R)
{x&R|bex" + bx"" + ..+ b, x+b,#0}
TYNAGMAZ Y3AYKCH3 GYAMIIM KYpcatuaapn.

116




[image: image118.jpg]s “4. S(x)=sinx 6yacun. Y xonaa f(x)€ C(R) Gyrapn.
‘x‘,ek HyKrann oamb, Ve>0 ra xypa d=¢

a Vx, |x-x|<d:
— sinx,|=2|cos 20 *2""
. b

yasu wiynra yxwam  f(x)=cosx cynxuma R aa,
Ba  f(x)=clgx dynkuusaapausr  3ca 3
TYNAAMAQPHAQ YIAYKCH3 GYAMIIN KYPCATHASAM.

%ls(x—x‘,ko‘:s

f(x)=a*, a>0 Gyrcun. ¥ xoma f(x)eC(R)

lim (a""' -1)=0.

hn(a“" =) & lim gt @ -D=0 &
o lim(a* —a*)= o o lima*=a%

ey

=1, arap x <0 6yaca,
S(x)=1{ 0, arp x=0 Gyaca,
1, arap x>0 Gynca

yayH
SHO) =1, f(=0)=-1
dynkpa X =R\{0} tymaamaa ysaykcus

DYHKIMAHUAT  Y3AAMIIN. Airraiiawg,  f(x)
(a,b)pa  (-wsa<b<+w) Gepuaran GyauG,
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[image: image119.jpg]Mapaymky, f(x) QyRRIMSHUH X, HYKTBAAM Vi i,
4an AMMHTAGPH

Sf(xp+0),  f(x,-0) 1)
MaBxyA 6YAnG,

S =0)=f(x5) = f(x, +0) 2)
TeHIAMK ypuEAK GyAca, y Xoma f(X) dymrms X, HyKic .,
y3Aykcns Gyaap 2am.

Arap f(x) dyHKims X, HYKTapa y3ayKcHs 6yama g,
y#pa X, Hykra  f(x) OyHKIMSHHET Y3MAMNI HYKTacy
ACHHAAAH.

7F-rampud. Arap (1) AMMWTAGD MAEXKYA Ba Yexiy
GyAMO, (2) TeHrAMKAApHMHT GHpoprack YpumAM Gyamaca, y
XoMa X, Hykra f(x) dysKumssapsr GHPHHYE TYP y3HANm
HYKTacH ACHMAIAL.

S +0)= f(x, —0)
aimpma QYHKIHSHHHT X, HYKTaAQrH CAaKpam AeHunaan.
Macanan, f(x)=[x] pyuxus x=p (peZ) nyxrerna
GUPHHYM TYp Y3MAMILITA 31a, TyHKH
f(p+0)=p, flp-0)=p-1
GYAUG,
f(p+0)2f(py~0)
Gyrani.
Arap xeu Gyamarapa (1) AuMMTAGpHMHr GHpOpTACH
MaBxXya Oyamaca éxku wekcus Oyaca, X, Hykra [(0)
(DYHKIMAHMHT HKKHHYE TYP Y3HAHII HYKTaCH AHHAGAK.
Macanaan, ymby
1
; sin—, #0 dynca,
fay={My B EEE o
0, arap x=0 Gyaca
ynkimsi ¥ =0 HyKraAd MKKMHYM Typ y3uAMIra asra G6yaqih
aynku Gy ysxkmususnar x=0 dygkraparn yar sa 900
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[image: image120.jpg]WIAAPH MaBIKYA OMAC.
 4°, Mypakkab QyHKuusHHAT ysaykcusamrn. QDapas
uk, y=[(x) dysxups X R vymaampa,  u=F(y)
kuust 3ca ¥, Tynaamaa anmkaanrai Gyan, yaap Epaamuaa
-.'1 (x)) Mypakka6 (yHKIma Ty3uAras GyACKHH.
~ 2-teopema. Arap  y=[(x) dymams x,eX
u=F(y) dpyuxups aca y, € ¥, nykrapa (v, = /(x,))
‘” 6yaca, F(f(x)) dysxkmma x, HyKrapa yaaykcus
Qqu=F(y) dynxuus y, ¥, nykrapa (v, =/(x))
GyAcuH. YHAQ
a>0,Vy, |y-y|<o: IF(y) F(y)l<e L]

dysxkiun x € X myKrapa  yaaykeus
Wo>0, 36>0,Vx, [x-x,|<8: | f(x)-f(x))l< o

ly=yl<o (@)
Ba (4) myHocaBGaTrapaan
36>0, Vx, [x—xp| <8 [FU(N-F(f(x))< e

. unkapu. Aemak, F(f(x)) dymmps x, nyKrapa
; MoHoToH  (QYHKHMS  Y3HAMII  HYKYaCHHHHT

X R Ttymramaa monoron Gyaran f(x)

my X HuHI MCTaATaH HYKTacMpa OKM  y3AYKCH3
KM GHpHIaM TYD y3nAHIITa 3ra GYAaAK.
S(x) dymxps X R aa Yoysun  GYACHH.

XEX, (-0, xp+H)c X (5>0)
HOTOH q)yHKll"mlﬂ‘ AMMHTH XaKMAAr# reopemara
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[image: image121.jpg],E,T D=1 =0)<f(x),
Jim f(x)= 105 +0)2/(x0)
6yAapu. Arap
S =0)= f(x0)= f(x, +0)
6yaca, f(x) dynKums X, HyKTasa y3aykcus, arap
f(x=0)< f(x, +0)
6yAca, f(x) pyHKuMA X, HyKTaaa GHPMHYM TYP YIMAMIIry

ara Gyaaam. Xypam wiysra yxmam f(x) dyskgas X
KaMaroBuM GYAraHAQ XaM TacAWK HCOOTAGHAAK. e

Mamxaap. 1. Yuby
sin x, arap X — paumonan cow Gynca,
|
0, arap x — wppaumonnn con Gyica
DYHKIMAHUHT x; =kx(keZ) wuyKrarapupa YBAYKCHI
GyAMIIH HCOOTAGHCHH.

2. Yuiby
D(x) ={

0, arap x —wppausonan con Gynca
Aupuxae pynripmscn R HEET Xap 6Hp HYKTacHAA y3uauiia
3ra 9KaHAMTK MCOOTAAHCHH.

3. Ymby

1, arap x — paumonan con Gyaca,

f(x)=[x)-sinzx (xeR)
dyrrums yayn [ (x) € C(R) 6yaumms kypcaruacus.
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[image: image122.jpg]16-manpysa.
Y:Myxcua (YHKIMSIAGPHHHT X0CCaAapH.

Hykrapa y3aykems Oyaran  (QyHKUMSHWHT
¢ pu (A0Kaa xoccarapm). Mucoarap. Papas KHAGHAMK,
pysxips X © R 1ymampa Gepuaran 6yanb, x,e€X

L Arap f(x) dymkipn X, € X myxraaa yaaykcus
. y Xoma myHaait 6>0 Ba M >0 coinapu
: VxeXﬂU;(xa) A |f()i<M Gyraam, shau
HYKTAHHHT Us(x) arpodmaa

2 ANP /’(x) dynxps X, € X HyKTapa yaaykens

. f(x)#0 6yaca, y xonaa wyHpaih >0 cou
m, VxeXNUsx,) aa sign f(x)=sign f(x,)

seau f(x)  ynxmsauar U y(x,) Aarn  mmopack

Huopack kabu 6yAaau.

TACAMKAGpPHMHI McGOTH AmMmTra sra  Gjaran

XOCCarAPHMAAH KeAnb YMKapH.

Adrrainuk, y = f(x) dynxups x; myKrasa

‘;hggf(t)=b (beR) 0}

. 8(v) dynrus ¥ rymaamaa
{f@Ixe XU bl Y

i Ba y = b HyKraaa yaayxcus Gyacui. Y Xoaaa
lim g(/(x) = g(),

im g(/(x)) = g(lim f(x) 2
x Foren

n—>o© Aa
MXTHEDHIA (X, | KeTMa- KeTAMKHH oAafiauk. Yiaa (1)

Kypa

X% (xeX ¥ #x, n=12.)

n—>® pa f(x,)>b
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[image: image123.jpg]Gyaaam. Laprra kypa g(lx)) dynkmus b wykrapa yaaywe i,
Aemaxk,
n—>o pa g(f(x,)-> gb)

Gyrapm. B
Mucoaaap. 1. Ymby
limlo—g’&ﬁﬂog“e (@a>0, a=l) 3)
0 x
MCBOTAQHCHH.
4 (2) mynocabaraan (oiiparanub TonamMus:

1 1
"’3-( 1) = limlog, I+ x)* =Iog,,|:lirr;(1+x)’} =log,

l—vﬂ
Xycycan, a=e Gyaraspa hmln(l 2] =1 Gyrapu. P
2. Vuby
ime = ing (e 0)
10 x
myHocabar ucGorrancuH.

“q KeArupuaran TeHrAMKHE ncboraam yays a® —1 ¢
Aeb oramma. Yupa x>0 pa 10 6yaspu. lynn xampa (3)
MyHocabatHH IuTHBOpra 0AnG TonaMm3:

*

a'=1_. 1 1

li =lim——=—— =M
B x T RRpa+h lge LF P
3. Yoy
M_ @ (aeR)
x—tﬂ
MyHocabar ucﬁornancun
<« PaBaixs,

(1+x)" =0
Ba x>0 aa In(l+x)—0 6§raan. Yaaa
A+ =1 _ (™" —1)-In(l + x)-&
x U, a-In(l + x) x

6yAub, ynaan




[image: image124.jpg]q *(l*x) “1_ et nd+x) o
xwaln(li»x) 20 x

. Cermentpa y3Aykcns Gyaran QryHKUMSAapHHHT
p (raoGaa xoccarap). Airraitwk,  f(x) dynkims

HTAS Gepuaran GYACHH.
ap f(x)dyuxmn (g, b)pa yarykens, @ uygrapa
i, buyxrana uanpan yaaykcws Gyaca, f(x) pymwus
b TAS Y3AYKCH3 GyAaAn.

CerMeHTAA Y3AYKCH3 GyAraH (DyHKUMSAQPHUHI
KeATHpaMu3. YA3p  Teopemasap  OpKaAM

ema. (BeitepurrpaccHunr Gupusds Teopemacu).
x)qumnmx [a,b] cermentpa y3ryKems, sSuHE
b] 6yaca, dyuxuus [a, b] Aa ueraparasran Gyaapn.
apaymkn,  f(x)  dymkmwsmune [a.b]  aa
- dMeR,, Vxela, b): |flx)|lsM

’mm tapas kuraiank, swEu  f(x)eCla, b]
Xam dyuxips [a, b]aa ueraparanmaran Gyacun. Y

ik, €la, b]: | f(x)>n (n=12...) 4)
J naifTAa XocHA GyAapura  {x,} KeTMa-KeTAuK
x,€la, b] (n=12,.) Gyaramaurm caGabau y

AHTaH Gyrapn.  Yeaa  Boasnamo-Beiiepurrpacc

ra kypa Gy (x,} KeTMa-KeTAHKAQH SKHHAQNIYBYH

X, } KeTMa-KeTAMK a)XPaTHIIl MyMKHH:

k> pax, >x (xela,bd]).

S(x) dynxuus [a, b)Aa ysayxcna, BunoGapus,

k> pa f(x,)=> f(x) )

123




[image: image125.jpg]}im/(x.,)=+®

Gyaumm  Aosum  3pu). Aemak, f(x) ynxius [a,b] 4
gerapanranran Gyraam. B

Ajtraiiang, f(x) dynkmms X C R rymaamaa 6epiia .y,
GYACHH.

Taspud. Arap X rymramaa mysaai X € X myig,
TomuAcaky, Vx € X yuyn

F@O<fx) (S22 (%)
TEHICH3AMK Gaxapuaca, y = f(x) dyskumms X, HyKTara -y
KarTa (9HT KHYAK) KHAMATTa SPHINAAN AeHUAGAM Ba
S =max f(x)  (fx)=min /()

Kabu GeArnraHapn.

2-reopema. (BelepuITPacCHMHI MKKMHUM TEOPeMaci)
Arap f(x) € Cla, b] Gyaca, Oy dymxuns [a, b] cermeirsz
SHT' KaTTa XaMAA 9HT' KMUMK KMITMaTAapra pHIIaAH, sibHI

3¢, €la,b], Vxela,bl: f(x)</f(e)

de, €la, b], Vxela, b): [(x)2 f(c,)

Gynapn.
qQ Aliraliang, Sf(x)eCla, b] Oyacun.  Yina
BeitepmrpaccHunr  1-reopemacura kypa  [a,b] cermeriaa
f(x) dynxums seraparanran, suHr ymGy
{f(x)| xela, b}
TYNAGM dYeraparaHraH OyAapM. YHAA  TYNAGMHHMHT  anik
uerapacy XaKHAAIM Teopemara Kypa
sup f(x)=M (MeR)
xefa, b]

Mankya Gyrapu.
¥ I  aHWK IOKOpH uerapacu Tabpu(uid
MyBoUK;:

Vxela,bl: f(x)<M,
Ve>0, Ixe)ela, bl: f(x(e)>M -¢
Gyraau. KeftHHTH TeHrCH3AMKAS

1ed 1
=, = =, .., — ..
2.3 n
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[image: image126.jpg]x, = :(%) €[a, b]

A OYAMG, yHUHT YyIyH
S M-+
n

an. Aemak, Yne N aa
M-Loreysm
n

(6)
i XOCMA KuAWHTAH  {X,] KeTMa-KeTAMK
YHpaH AKMHAAUIYBYM KMCMHH KeTMa-KeTAMKHM

(KHE. YHH {x..)AeﬁAHK:

ks® pax, > (¢ €lab)).

(X) yHRUMSHEHT Y3AYKCHIAMIHAGH (DOHAGAANNE

ko f(x5,) 5 f(@).

{/(x,)} xerma-kerauk {f(x,)} xerma-

i KeTMa-KeTAHTH.
Darra Kypa

koo pa f(x,)>M

Gyammm keAub uHKapan.  Xyaam nrysra

LMAHMAT JHI KHYMK KHIIMATra HpHIIMIDN

@apas xmraiuk, f(x) dynkums  [a,b]
GYAMG, Ky#HHAAIH MAPTAAPHI DaXapCHH:

9eTKH HyKTarapu a Ba b aapaa f(x)
L MINOPaAH KHITMATApra 5ra, ShHi
Sla)<0< f(b) éxn f(a)>0> f(b)
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[image: image127.jpg]Y xoma (4,h) aa mympait  x, myxra (a<y,
Tonmaaanks,  f(x,) =0 Gyraan.

4 Aimainnk,  f(x)€Cla,b] Gyaub, f(a)<0< )
6yacun. [a,b] cermentmmr f(x) ynrumsra  Mang,gy

KuiiMaTAGp Gepapuran HyKrarapuaan MOOPaT TYUASMMHI £
ACHAMK:

<b)

E={xela,b]| f(x)<0}.
Pasmanku, a€E, Ecla,b]. Aemak, E rynram verapara .,
va E=0.

TYyDAGMEMHT  aHMK  JOKODH  9erapacH  Xakuiory
Teopemara Kjpa

supE=x, (x,€(a,b))
MaBsKyA Gyrapm.
AHMK 10KOpH uerapa Taspudmra 6uHoan,
VneN, 3x,€E: xn-i< X, <Xy
n

Gyraan. Aemak,
[(x,)<0. (n=123,.)
S(x)  dysxpsavar (g, b]aa ysayrews  Gyarananriim
BTHOOpPra OAHG TOmaMM3:
n—>o pa X, > x, 6yau6, f(x,)-> f(x,).
Bup romoHAaH
lim £(x,) <0,
MKKHHIH TOMOHARH
tim £(x,) = £x,)
GyAMumMAaH
f(x)=<0 h
OYAHIIN KeAHG YHKaAH.
Papmanku, x>x, aa x¢E. Buiobapuw, f(x)> 0
LWynuer yayn
Jim, 120
GYAMG,
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[image: image128.jpg]- flx)= lim f(x)20 ®)
5 X234 0

. (7) Ba (8) myHocabaraappan  f(x,)=0 Gyammm xeaut
) Xyaau wynra  Yyxmam, f(x)eCla,b] sa
0> f(b) Gyaran xonaa Teopema ucborrasapn. B

a. Arap [f(x)eCla,b] Gyaca, y xoma
ou  f(a) sa f(b) Gyaram cermewrra Teruman
i [conm onumraspa [a,blaa mymaah  x, Hykra
ik, f(x) =1 G9rapm.

df@)<f(b) ae6, fl(a)<I<f(b)an onralirux.
M, fla)=1 éxu f(b)=1 Gyaan xoapa Teopema
H XHCOBAQHAAH.
f(a)<!< f(b) 6yrchn. YmGy
glx)=f(x)-1 (Xela b))

8(a)<0<g(b)
Yw 3-reopemara Kypa IIyHAQH x, €(a, b)

8(x)=0,
Sflxg)=1

Mabpy3aHHHT NHPOBapAHAA Bepuaras
ra  Teckapu GyAraH (DYHKUMSHHHT MaBXYAAWTH

i ToepeManH HCOOTCH3 KeATHPaMH3.

Teopema (TeckapH (PyHKUMSHHHI MaBXKyAAuTH). Arap
i X C R OpPAMKAA Y3AYKCH3 Ba KaTHMi YCyBUM

| kawaionun) Gyaca, y xoma Y, ={f(x)IxeX}
reckapu  f'(y) dynkums maxys Gyaus, y

YeyBum (KaTbiit Kamaosun) Gyraam.
ap. 1. Y6y

x-e' =1
(0, 1) Aa xeu Gyamaranaa GUTTa MAAHATA ITa IKAHAHIH
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[image: image129.jpg]MNCOOTAAHCHH.
2. Vuiby
—x*+1, arap -1<x<0 Gynca,
S(x)=40, arap x=0 Gysuca,
x? -1, arap 0<x<1 Gynca
dynkunst  [-1, 1]Aa 9Hr KarTa Ba OHP KHUMK KMHMATAAD ir,

apumaaumMu?
3. Ymby
S()=x’-x (xeR)
dysxuus Kuimaraapy Tymaamu R GYauiim ncBoraancys.
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[image: image130.jpg]17-mamspy3a
ASTHIHT TeKUC y3AyKcenaaury. Kanrop

TeopeMacu.

- 1-rampup. Arap wxruépuii £>0 COH OAMHIANAZ XaM
i &>0 con TonuAcakm,

Jx'~x"|< &

M KAHOATABHTHPYBYM HXTHEpui X', x"e X yuyw
/&)=<

[BAMK GaXXapHACa, STHHHA

| ¥e>0,35>0,Vx, x"e X, |x-x"|<d:

()= fM)<e

S(x) dysxums X c R 1ymaampa TeKHC y3aAyKen3

CenTupuAras TaBPHBARI:
) 6>0 connmnr dakar &> 0 ra GOFAMKANTE,

2) f(x) dymaps X aa Texuc yanyKeus Gyaca, y my

JIAGMAR YAAYKCH3 GYAMIIM KEAUE GUKAAK.

‘Mucoarap. 1. f(x)=x, xeR Gyacun By dynxis

TERHC YIAYKCHS GYAGAL

dArap Ve>0ra xjpa J=¢ AeG oAMmCa, yuAd

X, |x-x"|<J pa

/G- f)l=lx'-x< 5=

N 2

Sf(x)=sinx, xeR Oyacun. By dymkuus R aa
cu3 Gyaapi.

Arap Ve>0 ra xypa, d=£ Aeimaca,  yuaa

R, |¥-x"|<& a2

~dnx1=2’cosl—;i|‘lsinx—;3: <f-x<s=¢





[image: image131.jpg]3. j(x)=-}_‘. xeX=(0,1] Gyacumn. By dynxi
X =(0, 1]aa Tekuc y3ayKcu3 GYAMaiAK.
4Y&>0 conny, macaraH, E=% AeG oanb, X' Ba

HyKraAap cuariaa

1
r=— X
n

I
i N
n+l (g )
Ae6 oammica, y Xoaa |x'-x"| aitupma kyimparva

pic- |1 Ax_! 1
|x'—x" =}~ et b
n n+ll n(n+l)

Gyrapmu. Bynaan (|x'-x"|<d) Sum  xap Kamda KMHHK Kilu6
OAMII MyMKHH GYACa xaMm

|f(x')—f(x')|='l,—L'|=[n—(n+l)]=l>-l—=&‘
X ¥ 2

Gynraan. Aemax, [(x):% ysxmas X =(0,1] a2 e

y3aAyKcas amac. B
2.  1-reopema (Kamrop reopemacu). Arap
f(x)eCla, b] 6yaca, y xoma f(x) dyuxums [a, b] aa reiic
y3AyKens Gyaaam.
o Airraiiaug, [(x) € Cla, b]6yaca xam dyurmaa (o 5]
A3 TeKHC y3AyKcu3 Gyamacun. YHAA Gupop &3>0 Ba mxrucp i
&>0 yuyn [a, b]aa mynpait x' Ba X' Hykrasap Tonmaaau: i,
I -x"1<8 = | f()-f()ze
6yraan. n—+wopa G, >0 (5,>0, n=1,2,..) Gyraaman
uXTHEpHIT {J,} KerMa-KeTAMKEM OraMu3. YHAR

[« = xll <8, =GN - fGD] 2 e,

[ —x'i<5, :lf(x;)~j'(x')12€,

[~ x| <8, =)~ ez e





[image: image132.jpg]Pasusanky, {x,} yayn x, efa,b] (1=1,2,3,..) Gau6,

k—>+o pa 3, % (xela,b])

H KMCMMH KETM3-KeTAMK KPaTHil MYMKUH. A¥fHM
VYT XA

- k—>+o pa x;‘ —x

S(x)eCla, b) Gyrmmmaan

22 f(x, )= [(x). S, )= f(x) GJauG, yrapnan
e o f(x;‘)—f(x;‘)—»o GyAunM KeAnG unKaan. By
e N vy

£ (x) = fxp) 26

. A6 onwmran hapasra 3up  Aemak  [f(x) dymxus
A8 TEKHC yaryKcus.

Zraspud. ®apas xmaiwnk f(x) dysxips X R
Aa Gepuaran Gyacui. YiuGy

- sup /()= inf /(@)

ia f(x) dymxipsmmmrr X C R rynnamparm rebpanmum
\aAn Ba y () opKaau GeArmaaHaam:
W=0U:X)=wgf(x)-igﬂx)

 yskmmmanr X © Rrymaamparn TeGpanmum

o= swp |[(x) - f(")
x, x'eX
aH MYMKHH.
a. Arap [(x)eCla, b] 6yaca, y xona Ve>0
&>0 ronuraanKe, [a, b] cerment y3yHAHKAApH

. GyAaxAapra aXpaTuaranpa xap Gup Gyrakaaru
HHHT TeOpanniid £ AGH KHUMK OyAaan.

UWapra kypa  f(x)eCla,b]. Aemax, Kamrop
131




[image: image133.jpg]Teopemacura Kypa y [a, b]aAa Tekuc yaaykcus. YHAA Tatpug e
Gunoan
Ve>0,30>0, VX', x"ela, b, |x'~x"|< & | f(x')= F(x")]-
6yrap. Ouam [a, b] cermewmum yaynaury  Saan ki,
Gyaran
[Xs Xl (% <X <Xp << x,, Xy =8, %, =b)
GyAaKaapra axaparamM4i. YHAS
V', x"e[xg, Xy )y |- x0<8: [ f() - f(x") <&
Gyraan. Aemaxk,
0=, 3@ @) S0N) s

X, x"elx, . x
lk kel

Gynanu.

3. OYHKIUBIEWHT YIAYKCH3AMK MOAYAM. /(1)
dysrous X < R rymramaa Gepuaran 6yAu6, y ury T¥iiian s
Y3AYKCH3 GYACHH, Duau

Vé>0, V', x"e X, |x'—x"|<d
yuys
1 /()= f(x™) 1
AHUPMaHH KapaiMH3,
3-raspid. (1) aftMpManMAT aHUK OKOPH 9€rapach
sup{| S(x) - F(x) [}

f(x) oymxgpmmmr X C R Tymaampam ysAyKcmanuk

_ MOAYAM AeiiuAaaH Ba @{J) kaGn GeArmaanaam:

w(é')=!f%lj‘(4r’)-f(x')i}~

Aemak, f(x) dysxmusuar X © R rjmaamam
Y3AYKCH3AMK MOAYAH & HUHr Mawbuii GyAmaras (yHKLs
6yAap 3kan.

OHAM YIAYKCHM3AMK MOAYAMHHHT Oahid Xoccarapy it
KEATHDAMH3:!

1) OYHKEUSHIHET Y3AYKCHAAMK MOAYAM & mytHr Yoyn v
dyuxupuscn  GyAaps.

Q5,>0, 5,>0 Ba & >J, Gyrcun. Y xonaa

f e x: ' -x]<a) fr, vex: - x<5,}
TYIAGMAGD yuyi
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[image: image134.jpg]a\0y) ()
m KeAub uuKapu. AeMak, &, > 5, => a(d))2eAd,). B
VBAYKCHIAMK ~ MOAYAMHMHI'  KeHHHIM  XOCCACHHH
CH3 KeATHDAMH3,
2) OyEKUHSHUHT YIAYKCHIAMK MOAYAH yuyH yiuby
(A0) < (1+A)-a(d)
Vpunan Gyaaam, Gyuaa A —mycbar coi.
Yuby f(x)=ax+b (a,beR) dysxnusauar
AATH Y3AYKCHIAMK MOAYAM TOITHACHH.

i Aemak, o(d)={a|-0.
‘2-reopema. f(x) dyuxims X © R tymramaa Texuc
CH3 GYAMIIT yuyH

Jim ot =0

MKHWHT JPUHAN GYAMIIH 33pYP Ba eTapAd.
3apypanrs. f(x) dymxms X © R 1ymaamaa Texuc

(CH3 Gyacui:
36, >0, Vx, e X, |¥~x"|<d, | f(x)— f(=") |<§.
A 0<F <, TEHICHIAMKAGDHU KAHOATAGHTHPYBIH
it & yuyn
sup '[(.r')-j'(.t')[}sIx’i?g&ﬂf(x')—f(x')'}s % <e
a @(d)<é&, suau

. Jimo()=0
I KeAnO YruKaaM.

Erapamamrn. YuiGy
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[image: image135.jpg]Jim 0=
Myroca6ar ypurau 6YAcun. Aemak, & —>-+0 aa
(3) = 'f\{g“{f(x’) -Gy} 0.

Y xoAaa

vx',x"e X, ]x'—x'[S&«iA.:U(x’)~f(x')| <&
Oyraan. Aemax, f(x) dysxgus X C R rymaavad ek
YIAYKeH3 Gyaann.

OYHKIMSHKAT YIAYKCHIAHK  MOAYAH  (DYHEIHMAN D)
chhAapra  @KpaTHI | MMKOHMHE  OepaaM.  Macany
Y3AYKCHIAHK MOAYAH ymGy

aAd)SM -5

(Gysaa M =const, O<a<l) TeHICHAAM Y
KAHOATAAHTHPYBUH DYHKIHANAD  TYUAGMH O TApTUl Ay
Anmuun cungm Aelinaaau pa  Lip, o xaGu GeArsaanapm.

Mamxaap. 1. Arap f(x) Ba g(x)dymxupsaapi i
xap Oupu [a, b Raa Texkuc yaaykens Gyaca, y xoraa
S(x)-g(x) dynxums xam [a, b]cR Aa Texuc ysayxcm
GyAHIIM HCOOTAAHCHH.

2. Sf(x)=x dyskpmsmmnr [0, + ©)pa TeKAC
Y3AYKCH3 DMACAWTH KYPCATHACHH.
3. by

fx=x+1

yuriparnar - X =[0,1] cerMeHTAAIE VIAYKCHMIAMK MOAY M
TONMACHH.





[image: image136.jpg]18-maBpy3a
maKT TynaaM. KoMnakT TynaaMaa y3ayKcus
’ dynxumsaAap.

apas xuAaiAuk, X R Tymaam Gepman 6YAKG,
X Gyacun.
1-raspud. Arap X, HyKTaHHHT UIYHAAN

(X)) ={xeR: xy—d<x<x,+0} (6>0)

bn Mawxya Gyacaxu, yemur yuyn Ugs(x,) < X Gyace, x,
a X TYNAGMHITHT HUKH HYKTacH ACTHAGAH.

Macanas, *o"% nykra X =[0,1] Tymaamimur waKs

tf?wu Yynkn, Gy wyKrammr [l—-l- L -'—)

1 l l

wyﬂ(z T3 4)c{011 Gyrapn. x=0, x=1

P UIy TYIAGMHMHT MYKH HYKTaAapH GyAMaipM, TyHKH,

v x=0 sykramuar xeu Kawpait (-d; ) arpopm
L 1] cermentaa xoirammatian. (By avpoprmir (-6, 0)

# [0, 1] cermeHTHHHI TALIKAPHCHAA KOMAAALITAH).
2-raspag. Arap X CR TYIAGMHBHI  Xap  Gup

CM  ynwnr W9k HyKracH Oyaca, X owmk rymaam

a, X =001, X=(0,HU(2,4) rymramaap
Tyuaamaap GyAasu.

3-rabpud. Arap X R TymaamuuHr Gapya AMMAT
4wy rynaamra TermmaM 6yaca, X Emmx Tymaam
arr, X =[0,1] cerment énuK TyAGMAHD.
 Ocaatma. Aumur myKrara ora  GVAMarad  Tymaam
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[image: image137.jpg]Tabpudra Kypa €nMK Tinmaam aAe6 xucobraraau. Ma(‘a,\,.'
E ={1,2,3,4,5} tyuram énuk Tynram 6yaaau.

4-raspad. Arap X CR rynaaMuuEr HYKI@AGPWp,
TY3UATaH Xap KauA@# {X,} KeTMa-KeTAMKAGH Iy TYAaMIn:
HYKTACHTa SIKMHAGITYBYH {.r,,k| KHCMAH  KEeTMa-KOTAL

@KpaTHIl MyMKHH GAca, X KOMMAKT TYIAAM ACHHAAAM

Mucoarap. 1. X =[a, b] cerMenTHAHT KOMNAKT TVIA
OyAmun Boabuano- BeilepiuTpace TeOopeMacHAAE Keald
UHKAAA.

2. X =[a, b]U[a,, b,]U...U[a,, b,] T¥nram xomnair
TyAAM GyAaAM.

3. X=(0,1) wmrepsar xommakr TymAaM GyAMaii i,
GYHKH

&y =-"l—‘e(0.l) 6yau6, n->w pa x, —>»0¢g X,

Teopema. X C R komnakr Tymaam Gyasmm yom
YHHHI YeTaparaHraH Ba €nuK Tynaam Gfavmm  3apyp a
©TapAHAMP.

«¢ 3apypamra. X C R kommakr Tymam 6yAcka. Yinuir
derapasdHP@HAMIMHM  Kypcaramus. Teckapucumm  hapa
KHAGMAMK, #BHM X - KOoMIaKT Tymaam Oyaca Xam
veraparanmMaran GYACHH. Y XoAaa

I, x,€X, n=123,..;. |x, |>n
Gyaapn. Pasmanku Gy {X,] KeTMa-KeTAMKAGH SKMEAAUIYH M
KHCMMI KerMa-KeTAuk axparu® Oyamaiipn. By aca X muoir
KOMOAKT TymAaMAMTHTa 3MA.  Aemak, X —  uerapanai i
TyIAaM.

Oupu X HMNr EnHK TYTAAM OGYAMIUHEH KypcataMiis.
Dapaz KmAaMAMK X, HyKra X TYIAGMHHHI AMMBT HyKrood
Gyacui. Y XoApa

I, x,€eX, n=,23,.: n>+0 m x,>X,
Gyrapn. By {x,} KeTMa-KeTAMKHMHI Xap KaHAAM (x,,‘) KucMi

KETMa-KeTAUIM YuyH
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[image: image138.jpg]lim x, =x,
ke M0

. X xommakr Tymaam GyAramamr cababan  x, € X

. Aemak, X énux Tynaam.
Erapamamrn. X —seraparanran  Ba  GUMK  TyIAGM
Boabiiato-Belfepuirpace  Teopemacura  Kypa  Xap
{x,} KeTMa-KeTAMKAGH X;Ta AKHHAAUIYBYH {.r,,l}

KETMA-KeTAWK a@KpaTail MyMxuH: Kk =+ Al

X,
 PaBmanky, X, HyKra X TYIAGMHHHT AUMHT HyKracu
Ainu maittaa X énuK TymAam Gyaramm yuys x, € X
Aemak X — KOMIAKT rymaam. @

OHAM KOMIAKT TYDAAMHMHT MYXHM XOCCAAGPHHM

avu3. Dapas xunaiiauk, X C R tymaam Ba xap Gup
S={o} wunrepsarrap

S-rawpud. Arap X TymAaMHMEr Xap GHp X MyKrack
S cucremapa ury HyKTaHM 3 MMMIa OAYBYH O MHTEPBaA

a, y xonaa S= {0} cucrema X Tymaammm Komradam

Macanan, X'= (0, 1) 6yacun. Kyituaarn

LY EI-ET-

[EPBAANAD CHTCMACHHH OAQMAMK.
Pasmanxu, X = (0, 1) rynramusmr xap 6up nyxraca Gy

n-1a..)

ema X = (0. 1) Tyinamun Konaaiau.
Teiine-Bopeab  AemMMacu. Arap “uerapaaantan €muK

' TYnAaM  ueKCH3 MHTepBaAAap cucremacH {o} Guaan
i Gyaca, y xomaa {o} cucremapan X rmAamun
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[image: image139.jpg]KONAOBYH HeKAH {0y, O3, ..., O,}  CHCTeMaHM  axpaii ),
MYMKHH,

2°. Kommakr TymAaMAa GepHAraH  Y3AYKCiy
DYHKIMSAADHMEY XOCCAAapw. ®apa3  xAaiAMK [ )
ynkuust X komnakr 1ymramaa (X< R) Gepuaran Gyacuin [y
Tymaamaa f(x) chysKims ysaykcus GyAca, y KaTOp XOCCaAa[ g
ara Gyraam:

1. Arap f(x) dyukius X KOMIGKT TYIAGMAG Y3AYKC 11;
6yaca, y ueraparaHras GYAaAH.

2. Arap f(x) dysKips X KOMOAKT TYTAGMAA YIAYKC 13
GyAca, QyHKUES Wy TYIAAMAQ FIMHMET aHWK HEraparaps s
OpHIIBAK. SiLHM NIYHASH X)€X, X2€X HYKTaAAD TOIHABAMKY

S(x)=sup f(x),  [(x;)=mnf [(x)
xeX x

Gyraan.

3. Arap f(x) QyHkoms X KOMIAKT TYTIAGMAA Y3AYKC i3
6yAca, yHKims X' Ad TEKHC YIAYKCH3 GYAaam.

4. Arap f(x) dbyrkums X KOMNaKkT TYMAGMAZ Y3AYKC 115
6yaca, my X Tymaamuumr akcu {f(x)} xommar Tymacv
Gyaaau.

By xoccarapuuer GupuEd, Macanad, |-xoccasyiu
HCOOTHHM KeATHPAMUS,

4 Anraiank, XC R kommakr Tymaam Gyamb, O
Tymaamaa f(x) Qynxums ysaykcns Gyacun. Yapa Vel
HYKTaHHHI IIyHAGH kuupk arpodm  U(x)  rtonmaspmkw, Oy
arpotiaa f(x) dyHknus veraparadran G6yaspM. Bymaait myeia
arpodrapn  U(x) wmrepsaanapaan S cucremamd  Xocin
KHAAMH3I:

S={U(x):xe X}.

PaButanky, S cucrema X Tymaammd  Komaadiam. A
KOMHAaKT Tymaam  Gyaramamrn  caGabau, Teitne-Bopea:
AeMMacura acocad 6y cucremaaan X TYmAAMEM KOTAORY
HOKAM

= (U, Us, ..., U
CHCTOMAHH &XPaTHIll MyMKHH.
Xap 6up U, (k=12...n) arpodaa f(x) dymkips

yerapaaamras,  sbHA  WIyHAAR  om, M (my = const,
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[image: image140.jpg]t, k=1,2,..,n) corrap romarapury, VxeU, aa
m< f(x)<M, (K=123,..n)

Arap my, my, ..., M, COHAADUHMHT JHT KMYMIMIH M1,
25 M, comnapumr our KartracHiu M Aecak, y Xoaaa
a m<f(x)<M Gyrapu.

Aemax, f(x) dynkupus X Tynrampa derapasanran. B

‘WF 1. YekAu COHAATM OYMK TYHDAGMAGD
O4MK TYAGM GyARIIH HCOOTAGHCHH.

%Arap J(x) dynrags X KOMIAKT TVIAGMAA YIAYKCHS
yHKIHsE X AG TEKHC YIAYKCA3 GYAMLIN HCGOTAGHCH.
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[image: image141.jpg]V-BOB. ®YHKIHUAHWHI XOCHAA BA
AUDOEPEHUMAAAAPU

19-maspy3a
@OYHKUMSHHHT XOCHAACH.

1°. Qyaxuus XocMaacHHMHT Tanpudm. MHCOAra),
@apa3 kuaaiamk, f(x) dynkups (@, b)cR Aa Gepuary
6yAu6, xoe(a, b), xo+ Axe(a, b) 6yacun.

Mawaymku yuy

Af (x0) = f (x0+ Ax) —f (x0)

aiupma  f(x) OYBRUBAHHAT X, HYKTGAA'HM OPTTHPMA i
ACHHAAD IAM.

1-rapud. Arap ymGy

T S (xo +A%) - f(x,)
Ar0 Ax

AMMHT MaBXyA Ba 4ekan Gyaca, y f(x) dynxmusmmmr v,

af(x)
dx

HYKTAAAr XOCHAACH ACHHAAAK Ba ,exu f(x,), érn

(f(x));q Kabu GeArmaaHapd. Aemax,
S +AX) - f(x,)
Y = e 1
J'(x) = lim o il
Arap xp+ Ax = x aeiiuaca, yaaa Ax = x-xp B3 Ax—0
Aa X=X 6¥au6, (1) mynocabar Kyiiuaarn
i) = tim 201 %0) N
= X=X,
KYPHHMII'E KCAGAH,

Mucoarap. 1. [(x)=x, xR Gyacun. By cymxuii

yyn
SO - f(x) _x-x -1
x—x, x-x,
6yAu0,
i L= 1)

=Y X=Xy
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[image: image142.jpg]3 Aemax, f'(x)=(x)'=1.
2. f(x)=h|, xR Gyacun.

p x>0 Gyaca, y xoma f(x) =x 6yau6, f'(x)=1 6yrapn.
p x<0 G6yrca, y xoma f(x)=-x 6yam6, ['(x)=-1

- |
oy 0.1

PHUHI AMMHTH MaBXyA Gyamaiiam. Aemak, Gepuaran
s Xo= 0 HyKTaAa XOcHAara sra GyAMaiamn.
3.f(x)= x|x|, x€R, xo€R Gyacum.
‘p, x>0, x#x yuyn

S - f(x) _ x|x]-% | %] _

6yAn6, x —» 0 pa Gy

—X+Io
X=X X=Xy x=xy
tim L =L@ o1
gy X=Xy
.6‘]1’0<0 x<0, x#xp yuyH
S@-fx) _-¥ +x3=_,_xo

XX, X=Xy

lim f(x)“f(xu)=_2xo=2|xu‘
o X=X,

S(x) - f(x) xlxl# |
x-0

fim I@-fO_,

=5 x-0

vxeR pa f'(x)=(x|x|)'=2|x]|.
K,
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[image: image143.jpg]o ] &
x-sin—, arap x#0 Gysca,
X

f)=
0, arap x=0 bynca
6yAu6, xo= 0 6yAchm. YHAa

) 0
J@-r) TR L
X=X, x-0 x

6yAnG, ymuur x— 0 AarM AMMHTH MaBXKyA 9Mac. Aew oy
Gepuaran yrkius Xo= 0 HyKraaa XOCHAAra ora IMac,
2°. OyuxuusHuHr YHr Ba €an xocuaarapw. Da)
KuAaiAmK, f(x) dynkums X < R tynaamaa Gepuaran 6y,
(xg =0, X)X (5>0) 6§acan.
2-Tanpud. Arap ymby
im L= /)
=50 X-x,
AMMHT MaBKypA Oyaca, Oy Aummr  f(x) dyskymsemmr v,
HyKraparn wan xocmaacm Acimaaam va [ '(x, —0) kaon
BGeAruranaam:

Jx) - f(x)
-0)= lim —/———=%%,
f(x, = 0)= Jim =
Aliraitaug, f(x) bynxmus Xc R tynaamas Gepua

6yAu6, (X5, X, +8) =X (8> 0) 6¥acun.

3-rasprd. Arap ymby

n S-S (x)
a0 - x
AuMUT MamRyaA Gyaca, Oy  ammmr f(x) dymkymsmmEr ¥
HyKTaparu yur xocuaacu Aevimaaan sa [ '(xg —0) kel
BeArsaaHaamn:
fl(x,+0)= lim ;/_(L’(L‘.Q
ni x—x
Macanan, f(x)=|x| dysakgusemiar x, =0 ayxraa
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[image: image144.jpg]acu ['(+0) =1, wan xocuracu f'(~0)=—1 6yraan.
IOROpMAG  KeATHpHATaH —TabpU(AAPAGH  KyMHAATH
CAAGDP KeAHG YMKaAH:

’ 1. Arap f(x) ynkims xo nykraaa f'(x,) xocurara
yaca, y xoma Oy dynkmus xo nykrapa yur f'(x, +0)
A an S (x4 — 0) xockaanapra ara Ba
X, —0) = f"(x,)=f"(x, +0) Tenranxrap ypuran 6yraan.
2. Arap  f(x) Qynkima xo mykraaa yur f'(x, +0)
b3 wan f'(x,—=0) xocuranapra sra  GyauG,
—0)=/f"(x, +0) 6yaca, y xoma [(x) ynwuws %
a f'(x,) xocunara sra Ba
=0)=f"(x,) = f'(x, + 0) Tesrauxrap ypunan 6yrans.
. XOCHAGHHHT TFeOMETPHK XaMA@ MeXaHHK
pr.  Qapas kuaaiiank, [(x) dysxkmust (g, b) Aa
H Gyaub, xoe(a, b) myxkrapa [f'(x,) Xocmrara ora
By f(x) dynkuusmmnr rpacpurs Sumamapa
as [” 5rpu YH3NKHK HOAANACHE:
¥

ks, @ Oypuak Avx ra Goramk: ¢ = @(Ax). f(x)
rpacpurnra My HyKrapa YTKa3uAraH ypHEMaHHH!
OyAuum yuyn
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[image: image145.jpg]1:31 A =a

HMHT MaBXypA GYauniu  Ao3uM. ByHAG  O-ypHHMaHMHr (O
VRuuMHr MycOaT AyHaAuKM GuaaH TAlIKAA ITTan Oypuax.
MyMP yuGypuaraan:

ey = M S50+ 89~ [(xy)

M,P Ax
6§Au, ynaan

80 = argg L0+ 80 )

Oyaunn  keanG  unkaau.  DyHKIHS  Y3AYKCH3AHTHA
Goiiparanub Tonamns:
S+ 80— (%) _

Ax

L0897 )] ey s,

o) = e

Ax
Aemak, Ax—0 Aa G(Ax) HEHI AHUMUTH MaBXYA Ba
a=aretgf"(x,).
KeHuHIM TeHIAMKASH
S(xy)=tga

= arcxg[}é_rga

OYAMIIH KeAHD YMKaaM.
Aemax, QysKgpsHART Xo HyKraparn f'(X) XocHaal

ypunmanuar  Oypuak  kosddmiernmum  Adoparariz. By s
YPHHMAHHHI TEHIAAMAECH

y= L)+ £ () x - x,)

KypuHHIIAG GFAAA.

Atratiank, P ouykra TYpR wouk GyiaaG s =)
KOHYH 6HAaH Xapakar KMACHH, OyHAS [ - BaKT, §-— YTHAI
WYA. Arap BakTHHMr f Ba f, (f, <I;) KuAMaTAapuA: W
yruaran #ya s(f,), s(7,) Gyaca, ynaa ymby nucGar

s(ty) = s(t)
[

[#,, t;] Baxr opaanruaaru Yprava Teaaukre KQOAGASHAK.

Kyitnaarn
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[image: image146.jpg]i S =5(0)
o0 Ly =1

AKATAGTM HYKFaHMHT [ BAKTAGTH OHMET TOIAMIMITH

Aemak, xapakataarn P HyKranuur [ BaKTAAIM OHWIA
W), yruaran  s(f) ByAHMEr XocHAacupan ubopaT

w(t) =s'(2).
4°. Xocuaara ora GYAraH QyHKIMSTHHHT Y3AYKCHIAHTH.
3 Kuaaiank,  f(x) dymkaus (a,b)c R pa Gepaaran

‘Teopema. Arap f(x) dyrkuus X, €(a,b) nyxrapa
w f'(x,) xocurara are 6yaca, y xoma f(x) dynKims
Y3AYKCH3 GYAaam.
o Aimaink, f(x) byskuus  x,€(a,b) nyxkrapa
w f'(x,) xocurara sra Gyacum. Tanpudra Gusoan
AFGy) _ o S+ 80 = £(x)
Ax &0 Ax

S'(x)= kf_{\o

A
Ax—0 pa /A(:n)_’j'““)

Ax—0 pa a—>0.
M TEHTAMKAAPAAH TONAMM3:

Af(x,) = ['(x,) - Ax + eAx.

3 6y TeHrAMK (DyHKUMS OPTTHPMACHHUHT (HOPMYASCH
aau. Yepan

lim (e =0
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[image: image147.jpg]Gyanum Keau6 unKkaau. By f(x) ymxumsuaur x, Hywr,
Y3AYKCH3 JKaHMHN GHAAMDaAH. B

Scaarma. Qynkipssunr GUPOP HYKIAAD  Y3AyE
GYAMIIMAAR YHHMHT UIy HYKTaAd HeKAM XOCHAAra ora Ofauy;,
Xap AOMM  XaM  KeAMO JMKaBepMaial.  Macas
S(x)=|x|bynkuns x =0 mnyKrapa yssykcus, amMo y oy
HyKTaA3 XOCHAAra ara sMac.

Mamgaap. | QyHKuMs  XOCHAGCH  TabpHdi 4y
doiparanut,

j(x)=xJ;, S(x)=3"sinx
\PHMHT' XOCHAAAADH TOIMACHH.

2. Y6y
f= x?, arap x-paumonan con Gysca,
~x?, arap X—mppaumonan con Gyica

dynkuusimuar  ¥=0 HyKTaAa XOCHAGCH MamXyA Gyaning
UCOOTAGHCHH.
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[image: image148.jpg]20-mampysa
- XocuAaHM XHCOOAAL KOMAAAapH.

1% Mxxs  Qyskmms  @rmmAncw,  afmpmack,
ci Ba HucOaTHHMAT XoCHAacH. Adraiamk, f(x) Ba
H sAapH (@, b)C R a2 Oepuaran Gyaub, xoe(a, b)
f*(x) Ba  g'(xo) Xocurarapra ora Gyacm. Xocura
ra Kjpa

L CREN)
= X-X,

lim &(x) - g(x,)

e x—x,

=f"(xo), (n

=g'(x,) 2

()=, = f(x) £ g'(x,)

© @ Fx)=flx) £ g(x) A6 Tonamms:

- FM-Fo) _ (D)= f(x) , g0 =8(x)

T x—X x-X xX—X

Y TEHIAMKAG X —> X, Aa AuMiTra yIub, rokopraars (1)
aGaTAapHM yBTHOOPTa OACAK, YHAR

i FO=FO) _ o f@+/(5)

o x—x % X-X

+1imED=ER) _ oy i)
X=X

fey

I KeAMG wiKaAH. AeMax,
()= (f() £ g, =f'(x)£g'(x,). &

S(x)yglx) dynkmms xo  HyKIaAa XocuAara  ara
(x)- (X))}, = /'(x0)- 8(xp) £ [(x5)- g'(x,)
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[image: image149.jpg]A O(x)= f(x)-g(x) AG
D(x) - D(xy)
X=Xy
wacGaTHA KyiHaarida
Dx) -~ Dlxy) _ S(x) = S (%)

X=Xy X=Xo

-8(xg)+ S

&3u6 oaamus, CyHr X — Xg A3 AumMTra YTHG TOmaMus:
Jim P ~0) S@-10) | o) -glx)
- X=X X=X

ey

2(x) - 8(x))
X=Xy

+lim

g

=g(x)-im S

= ()-8 + £(xg)-€'(x,).
Aemax,
D(x,) = (/) 8(0)) 5 = [(%,) - 8(xs) + f(x,) - &',
3) &

2 oyukyss  (8(x)#0) X, Xocmaara e

GYARG,

[f(x)] =f'(xo)'g(xo)_f(xo)‘g'(—‘a)
g) " £°(x,)

6yAann.
4 Mapomuxy, g(x,)#0 sKaH yHAa Xo HyKrai ir

6upop arpobmparu x Aapaa  g(x)#0 Gyrams. Ly
" awTHOOpPra OAHG TOnaMM3:

/@ _ %)

8x)  g(x) _ S(x)- (%) S (%) 80%) + /(%) lx) —f(x) gl
Lt 8(x)-glx)-(x~x,)

S N VS A RO (€ 5y (€5
x(r)-g(xo)[ Yo ) O |

By Tesrankaa X —> X, Aa Aummira ymo, ymby

[f(xl} _ L)) — £(%)-€'(x)
g, 2%(x)
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[image: image150.jpg]a KeAamus.
t-marmwka. Arap f(x) dyskuus xo mysrapa f(x,)

gaara ora Gyaca, ¢ f(x) dyaxumst (c = const) X HyKrapa
ra ara GyAu6,

(e f@) % =e-f'(x,)

\H, STBHA Varapuac COHHHM XOCHAA HIIOPACHAZH TAlIKAPHIa

ﬂ-ll'llxa Arap  f,(x), f(x), ..., f,(x) Gyuxumssap
(KTaA@ XocHaaaapra ara 6yaub, ¢, ¢y,..,¢, Varapmac

K, y=/(x) byuxipa XCR tymaamaa, g(y) by
eX} Tymampa Gepmaran 6yaub, x,€X HyKraaa
) xoewnare, yye{f(x)|xeX) wyxmasa  (v0=/(x))
) xocuaara ora Gyacum. Y xonaa g(f(x)) sypaxkaG
M5l Xo HYKTAAQ XOCHAAra ara 6yaub,

- (U@, =g UG (%)

) ysKIpAHMEr Yo HyKTaAa g'(),) Xocuaara sra

)-8 =8'(0e)- (y=yo) +a-(y-y)

i KeAub unkaan, Gyraa

Y=f(x), yo=f(x)a y>y,an @>0.

(M TeHIAMKHMHT Xap MKKH TOMOHMHM X — X,ra GyAuG

.‘ g([(x"))=g'(f(xo))-f(")_f(x") +o )
=y X=X X=X
X=X, Aa AummTa Y116,

149




[image: image151.jpg](g(f )., =S x - 1(x0)
TCHTAWKKA KeAaMus. B

3. Teckapn QYHKIMSHHHI XOCHAACH.  ANTaiiy;
y=f(x) dynxims (a, b)aa Gepuaras, y3AYKCH3 Ba Kariy
yeysuu (KaThuit xaMaiosun) 6yau6, X, € (a, b) nykraaa /(. )
(f'(xg) #0)xocmrara ora 6yacun. Y xoma x=[( V)

chynkims yo (o= 1 (x)) Hyxrapa xocumm Jra Ba
[f" (y)I

f (Xa)

Gyraam.
4 PaBmanxy,

S = f(x5) = (% Mx = %) + alx - x,)
6yAuG, x—>x, Aa @ —> 0 Gyrapu. By Tenraukaan
Y=y =L@ = 0)-ar ;-0 -
=l - ool +al
udopara keramus. ByHaau sca
S-St

y=Yo Sz +a
GyAMIIM KeAHD UHKAAH.
KefuHry TeHTAHKAR ¥ — Yo Aa AMMETTS §THE TOmAMY i

b (’)"_f( n)

4°. Macoarap. 1. ( ) =ax“" 6yrapu, aeR, x>0
< x>0 6§acun. Yiaa f(x) =x7 dynkims yuyn

Ax)*
L+—fi=1
(X+AX)"—X"=X.’-|.( -‘)
A A

x

69AHG, Ax—>0pa (.\")'zm"“ Synann. B
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[image: image152.jpg]T A
‘Ax—»OAa( ‘) =a"Ina 6yrapn. P
:? (sinx)' = cosx, (cosx)' = -sinx 6yaaam, xeR.

ynxips yayn

‘A)-sinx 2.— sin—w{x+——]_

Ax 03 (sinx)' = cosx GAaam. p.
X Gynapm, a>0, azl, x>0.
xlna

<
x+—
2





[image: image153.jpg]|
(urcsm,v)-‘/T_;? (xe(=1L1),

(xe(=LD),

(arccosx)'= —

1-x

(arcigx)'= -l—,
1+x°

y=[u@]"”  @x)>0)
6yau6, u'(x) Ba v'(x)Aap MaBKyp GyAcun. Y x0Ma

(fucore) <fucale- [v () nu(x) + !(._;.. (x)]

'ASpH.
« MNorapugmrab,
Iny=v(x)Inu(x)

cyur Mypakka® DYHKUMAHMHT  XOCHAGCHHM  XHCOGA W
KOMAACHAAH (hoHAaAaHMG TonaMm3:

L v ) + vy '),
bd u(x)
y'=y{v'<x)»lnu(x>+ v(x)-i@-u'(x)]=

[ [v ()Inuge + 22 ":"; '(x)}

Aemak,
(u")=u'-lnu-|/+v-u‘“'~u'. b ®)

Keitwaru tenranxaan, y=u" yHRupE XOCHAACH!ITH
XACOOAAIIHHAT  KyHHAArH KOMAGCH  Keaub  gmkawh

¥ =u" QyHKIMHAHT XOCHAACH WKKH KYUHAYBURAGH HOOPIT

6YAHG, GupuiK KyIHAYBaM 4" Hu KypeaTkwiAn dyskps 20
oAuHran xocuaacura (Gyraa acoc u(x)yarapmac ae6 xaparan!!

MKKHHYH KYIUIMAYBYM 3Ca u'un pspaany yHKM Al
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[image: image154.jpg]Xocuaackra (GyHAa Aapaxa kypcartkwy W(x) yarapmac

J@=x, g=x"
SABPHHMHT XOCHAGAGDH TOTIHMACHH.
<) Mmmwm oiipararmt mmﬂms.

f(l')—( =x"Inx+x-x" =x"(nx +1),

()= ] = (= mr )+ g =

{ =" Inx-(x*(nx+1)+x* 2 =
=x" N Inx(inx + 1) +1). ®

5%  Xocmaarap  JKapBaAM. Kyinaa copaa
XOCHABAAPHHH 1oAaroBuR  opMyrarapHA

1. (€)=0, C=const.
2 (x“Y=ax”", aeR, x>0.
7 (x"y=nmx"", neN, xeR.
3. (@*Y=a"Ina, a>0, a=l, xeR
" (e")=¢", xeR

(\‘S.X).=.ﬂ:m, a>0, azl, x>0.

-'.” (log, |-\‘|)'=—l L a>0, azl, x#0.
Ina
(inx) ==, x>0,

(lnIXI)=;. x#0.

(sinx)'=cosx, xeR.
(cosx)'=~sinx, xeR.

(rgxy'= w:zx. x%%“m, neZ.




[image: image155.jpg]8. (crgx)'=— x#nx, nel.

sin® x

9. (arcsinx)'= ) . lxi<d
1-x*

10. (arccosx)'=— »Ix1<
1-2°
i

11. (arctgx)'=
I+x

T xeR.

12. (arcecigx)'=— xeR.

142’
13. (shx)'=chx, xeR.
14. (chx)'=shx, xeR.
1
15. (thx)'=——, x€R.
() chix %

e

16. (cthx)= e x20.

Mamaap. 1. Adrraiiank, f(x) pyakuns (-a, @) </ as
Gepuaran Ba f'(x) xocurara (xe(-a,a)) ora Gfacun, A ap
S(x) ®ybr dyskuas 6yaca, f'(x) xam xydr yuxos
GyAMIIM MCBOTAQHCHE.

2. f(x) dynkums  Rpa Gepuaran Gyaub, /')
Xocuaara ara Oyacun. Kamaai wykrarapaa | f(x)| dysriim
XocHAara ora Gyraamn?.
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[image: image156.jpg]21-mampy3a

Acocwuii TeopeMarap.
1°. Xocmaara sra Oyaran QyHKipsirap Xakupard
sMarap. by Teopemaap (YHKIMSAGDHH TEeKUIMPHILAA
4 POA YHHaiAK.
_ l-reopema (Qepma Teopemacm). f(x)  hymums
R TymAaMAR Gepiaran. xeX,
6) = (X -0, x,+o)c X (6>0) ©6yaub, Kyiuparu
pAap GaskapUACHH:

1) VxeUy(x) a2 f()S (%) (f(x)270G),

2) f'(x,)MaBxya Ba YeKAM GYACHH.
a2 f'(x;) =0 Gyrann.
. d Airainuk, VxeUg(x,) Az f(x)< f(x,) 6yacm.
Km, Gy Xoana
f@) = f(x)<0

Iaprra kypa f(X) CyHKIMs X, HYKTaAd HeKAH
Xocuaara sra. [ymumr yayn
= i SO _ i SOOI _ i, S-S %)
e x-x, o0 x—Xy =0 x—x,
A¥tHy naiitAa X > X, GyArasaa '
Jx)- f("")-j(x y<0,

Rl X— Xy

L) = f(x) _ Fx)20

a0 X=Xy
S'(xy) =0 oxanm Keand unxaan. B
a (Poars Teopemacm). ®apaz  KMAAHAMK,
[a,b] aa Oepaarar GyAnG, KyHHMAArv
pCH:
l) f (x)eCla, b],
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[image: image157.jpg]2) Vxe(a,b)aa ['(x)manxya Ba vexau,

3) f(a)=f(b) 6yacun.

Y xoma wiysaait X, €(a, b) wykra rommanuxn, f'(x,)
6yranm.

4 Waptra xypa f(x)eCla, b]. Yupa Beitepurrpacciiyy,
Gupurun Teopemacura kypa [ (x) dynkmus [a, b]aa Yauig,
OHT KaTta JHI' KMMHK KHAMAaTAapra 3pHINAAM, SLHH Iyl )
¢, ¢, uyKraaap (¢, ¢, €[a, b)) Tonmaaauxy,

Sle,)=max{f(x)|x€[a, b]},
J(e;)=min{f(x)| xe[a, b}}
Gyranu.
Arap f(c))=f(c,)69aca, yuaa  [a,blaa f(x)=cons
Oyau6, Vx, €(a,b) aa f'(x,) =0 Gyraau.

Arap  f(c,)> f(c;) 6yaca, ympa  f(a)=/h)
Gyaramanrn caGaban  f(x) dynkmua  f(c,) xamaa /()
KuHAMaTAapHUHI Kamupa Ourracura [, b] cerMeHTHHHT Miky
x, (a<x,<b) nykracuaa opumapn. @Depma Teopemac i
6unoan f'(x,)=0 Gyrapu. &

3-reopema (Aarpamx Teopemacn). dapas KuAailiix
f(x) dynknus  [a,b]aa  Gepuaran OYAMG, Kyiins il
MWApTAAPHHA GaXKapPCHH:

1l f(x)eCla,b]

2) Vxe(a,b) pa f'(x) xocura mamxys Ba ueias

GyACHH.

Y xoAaa myHAQ# ¢ € (a, b) HyKra TonHAaaMKH,

S®)- f(a)=['(c)b~a)
Gyraan.

4 Yuby
by -
F0=f@-f@- L0 LD o) g

dynxamann  Kapaimua. By dynkums Pose Teopemacuiii
Gapua IMAPTAAPUIM KAHOATAGHTHDAAK. AMHM maiitaa yiiil
XOCHAACH
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[image: image158.jpg]f(b) - f(a)

Fe)=reo-12==

APcvw; Teopemacura Gumoan, wWyHAall ¢ (c€(a, b))

[ TONMAAAMKH,
F'(c)=0 2

(1) sa (2) ynocaGatrapaar
ro-10=1@

f)- fl@)=f'(c)b~a)
1 KeAnb duKapu. B
1-sarwka.  Adraitank,  f(x)  dynkuus (@, b)aa

puaran,  ywaa  f(x) xocuaara  ora  Gyaub,
(a,b)pa f'(x)=0 Gyacum. Y xompa Vxe(a,b) aa
x) = const Gyraau.

X, Xg€(a,b)uu oAnG, uekxkarapu x Ba Y, Oyaran
etAa  f(x) (ynkumsra Aarpamk TeOpeMacHEM KyAraG
6) = [(x,) = const GyAMIIARH TOUAMH3.
2-mamwxka. f(x) sa g(x) dyukuparapn (a,b)aa Ge-
i, wy opaankaa f'(x), g'(X) xocurarapra ora Gyans,
E(a,b)pa f'(x)=g'(x) Gyrcun. ¥ xonma Vxe(a,b)aa
)= g(x) + const Gyrapn.

By manwxanunr ucborn  f(x)-g(x) dynxmmusra
I-HaTWwKaHA KYAAAIT GHAGH KeAHO THKAAM.

~ 4-reopema (Komm veopemacw). Airraiuk, [(x) sa
) (PyHKIMIAGD KyIMAATY LIAPTAAPHN BAKAPCHIL.

1) f(x)eCTa.b], g(x)eCla, b]

~ 2) Vxe(a,b) aa f'(x) Ba g'(x) xocHAaAaD MaBKYA

_. '3) Vxe(a,b)aa g'(x)#0 6yacun
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[image: image159.jpg]V X0Ma myHaalt ¢ €(a, b) HyKra TonuAaARKH,
SO - f@ _f'©)
gb)-gla) g'(c)
[BZETUR
@ gb)#g(a) 6yramu, uymxu g(b)=g(a) Gyraniy,
ByAca, yuaa PoaAs Teopemacura Kypa myHaai c€(a.b) i
Tomaap sauky, g'(¢) =0 Gyaap oam. By 3)-maprra aua.
Kyimaarn
o= £ £@) - L DL Dy gy (xefa 1)
g(b)-g(a)
ynxumsnn KapaiiMus. By dymkums Poak TeopeMaciiy,
Gapua  INAPTAAPHHM  KAHOATAAHTHPaAM.  YHAA  Poyy,
‘TeopeMacura GuHoaH mwyHAaln ¢ € (a, b) nyxra Tommaami,

D'(c)=0 3)
6yaanu.
PaBuianks,
PN A ) S A GO
@'(x)= f'(x) ——g(b)_g(a)g(x) @)

(3) Ba (4) Myuocaﬁa'maw\fa:b f .
ey L @)~ f(a
TO or-e@

[®)-f@) _['©)

gb)-gla) g'(c)
Gyamum keAnG uHKasu. @

g'le)=0

2 Mucoarap. S 3 ', x"e R yiyH

|sin x'~ sinx"| £ | x'=x"| TeHrcuaAMK ucGoTAAHCHH.
4 Anraiiank, x'<x" Gyacun. f(x)=sinx ra [x', 1''|a¢
Aarpaix TeopeMacHHA KyaraiiMus. YHaa urynpai ce(a' )

HYKTa TONHASAHKH,
|sin x'-sinx"| = |cose|(x"-x")

6yrapu. Arap Vie R pa |cost| <1 akamuum asmuGopra onc ik
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[image: image160.jpg]OKOPHAAIH MyHOCAGATAGH

|sin x'~sinx" | < | x'-x"| (v, 2" R)
i KeAHG HiKaAl.
2. YuGy

e*2l+x

lAi’fmﬁ,wx. x>0 6yacun. Yupa f()=¢' dynxuusra
Jaa Aarpaix TeopeMacHHuM KAAab romamus:
e*-e'=e(x-0), ce(0,x)
e>0pa e >1 Gyamumman oBTMO0pra OACaK, YHAR
¥ MyHocaGaraAaH e 21+ X GYANIIN KeAuG YMKaAM.

Arap x<0 Gyaca, ynaa f(r)=e' dymapra [x, 0]aa
K TEOPEeMacHHH KYAAaG,
" —e"=e (0-x)

'v.-x>0, e <1 6yaummnn spmbopra 0anb, e 21+x

x=0 aa €'=1. Aemak, VxeR aa

-b

a
IK HCOOTAQHCHH,

[b, a] cermenmaa f(x)=In(x) hyuknmsnn xapaiivua.

1222t wip<q)
b b

1
% uIy cermentaa yaaykeus sa (b,a)aa  f(x)=—
x
sra. YHA3 Aarpaik TeopeMmacura Kypa LIyHAAH
I<C<a) HYKTa TONHUAAAMKH,
Ina-Inb _1
a-b ¢




[image: image161.jpg]Aemax,

a = b b
OyAuLH KeAHG wiKapi. W

3. QyHKUMS XOCHAACHHNF Y3MAMIIM XaKuAA. Dy,
Kuraiian, f(x) dyukups (a,b) maEr x, ByKracHAAH Gou
Gapua nykrarapuaa f'(x) xocuara ora 696, dynkipes
HYKTaAa Y3AYKCH3 Gyaci.

Arap .Linlaf'(x)=b AMMHT MaBXYA BYACA. Y X01p

e

f(x) dyuxuua X, nykrapa san xocmaa f'(x,=0) va oy
6au6, f'(x, —0)=bh 6yrapu.
Arap lim f'(x)=d amvur masxya 6¥aca, y xo.

X340
S() dysxpn X, nyxrapa Yur xocmaa f'(xg +0) ra e
6§aub, f'(x, +0)=d Gyrapn.
 Adratiauk, Ax#0 Ba Xy +Axe(a,b) Gyacun
Aarpaipk TeopeMacupan orparanut Tonamma:
Iﬂ“*i’#‘ﬁ:_ﬁ(,n +0-A%), (0<O<l).
X
Onan limo_/"(.r)=b
1oz
MaBJKyA GYACHH AefAMK. YHAQ
lim f'(x)= lim f'(x)= lim f'(x,+Ax)=b
a0 x-xg -0 Ars -0
GifAu6,
Ax->-0pa f'(x,+8-Ax)—>b,
ABHA
Av—>-0 pa SO+ A0 S h::—j(x”l b
Gyaaamn. Aemak, ['(x;—0)=b. Llysra yxman:
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[image: image162.jpg](x, +0)=d Gyamum kjpcarnrasm. B

Arraiank, f(x) Qynkums X, HyKraaa Xocuaara ora
acun. YHAQ, DaBILIaHKH,
S(xg —0)=f"(xg +0) = f'(x,)

. AjfHu NaiTAG
Jm, ro. s

ATAQDHUD MABXKYA Ba YCKAH GYAHIIHAGH

lim f'(x)= lim_f'(x)=f"(x,)
x-255-0 13xg+0
4 KeAUG THKaAH.
Bynaan Ky#mparn xynoca xeau® umxaau: arap f(x)
mxums (a,b)pa  f(x) xocunara ara 6yaca, y xoma Gy
‘(x) xocHra GupHEYM TYp y3uAMINTa 3ra GYAOAMAAH.
Bouikawa aitraHaa Xap 6up X, €(a, b) nykrapa ['(x)
st €KH y3AYKCH3 GFAaAM, EKM HKKHEYM TYD y3HAMLIra
‘AdAn.

MBuCcoA. Yuby

s
x*sin—, aeap x#0 Gyica,
f@={""% ”

0, azap x=0 6yaca

x#0 Gyaranaa

f'(x)=2xsin 1 cosl
X X

A f(x,) GyAranaa, Xocuaa Tabpudura kypa

gl
=0

J(0)=lim

s f(x) cynxums R aa amwkpanras Ba x#0aa
maykcHs Gyaaau. f(x) xocuaa x =0 nyKiaAs KKHHUA TYP
a ora Gyaapm, uynku x -0 aa
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[image: image163.jpg]f'(x)=2xsin di &:os—l
x x
(DYHKUMSE AMMHTTA 318 IMAC.

Mawkaap. 1. Arap f(x) dyakums (¢, b)pa  uewn,
f(x) xocurara ara 6yaca, ynuur ury (a, b) Aa TeKMC yaAyKCy
GYAHIIM MCOOTAAHCHH,

2. Arap f(x) Ba g(x) Gymxuusmaap x2X; A3 4okl
xocmranap: f'(x), g'(x)ra ara 6yand,

S(x)=g(x,), x>x, ma f'(x)>g'(x)
6yAca, y Xoana x> ¥, Ad f(x)> g(x) Gyauntn ucboTASHCHI

3. Vx>-1 yuyn

x
——<h(l+x)<x
l+x

TEHTCHAAWKAGPHHHT YPHUHAK GYAMIIM HCOGOTAGHCHE.
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[image: image164.jpg]22-Manpysa
DynxupsHunr Andpepenipan

1°. QOynxuus Anddeperuparn Tymynuacn. Dapaz
paiavk, f(x) by (@, b)aa Gepuarai Gyaus,
) (a.b), xy+Axe(a,b) Gyacum.
Manaymkn, A f(xg) = f(xo + Ax) - f(x,) aiimpyma
(X) DYHKUMAHURE Xo HYKTGAQIH OPTTHPMACH AGTHASP JAH.
1-raspud). Arap A f(xg) nu ymGy

A f(xy)=A4-Ac+aAx

a upoaaraus Mymxun G6yaca, f(x) dymxms x,

A2 ArdhdeperiarAaHyBuR AciHAaAH, Bynaa
Ax—>0,0a a—0.

Tm f(x)  dysxums  xe(a,b) uyxrapa
°pe AAMGHYBYH GYAMIIM YNy YHMHT 10y HYKTaad
u f(x) xocurara ora GYAMIIM 3apyD Ba CTAPAM.

‘SlpypAlnL f(x) dynxps xe(a,b) nykrapa
Gyacun. Tasprdra Gunoan,

By Tenrankaan doiaarannb Tonamus:

__A[(x) =A+q,
lim —f—(—)- lim(4+a)=A.
a0 Ax Ar>0

S(x) mamxyaBa f'(x)=A.

Erapamanmn.  f(x)  dynkuus x € (a, b)aa vexan
J'(x) xocunara ara S§acu. Tavprcpra Kypa
A f(1+A") f(x) = lim A f(x)

'u -»o Ars0 Ax
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[image: image165.jpg]6yaaan. Arap
Af(x) .,
& f)=a
ACHHACE, YHARH
Af(x)=['(x)- Ax + aAx
6yAnIY KeAnG umKaam, Gynaa Ax >0 a2 a — 0. B
2-ranpud. Oyuxiua  oprrupmacupara [ '(Xg) - A
uboaa f(x) byuximsmunr X, uykraparu Anddepenimay,
Aeinnaam  Ba df (xy) kabu  Gearmaaman
df(xy) = f'(xp)- Ax.
Airraiiank, x € (a, b) wykraaa Andpepenya -

AQHYBYH f(x)  dyaxgummsr  rpadmrn Gemsmen
TACBHPAAHTAH 3IPH MHIUKHHA HOAANACHH!

6-un3ma,

KeATHpHAraH YM3MaAaH KYPUHSAUKH,
DC 1
AC

6yan6, DC =iga- AC = f'(x,): Ax 6yraam.
Aemak, f(x) dyuxumsnmsr X Hykraasra  And
tepermparn  dyuxign  rpadurura (x, f(x))  uyxraa
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[image: image166.jpg]asuaran ypuuma oprupmacn  DC am nhoparap skan.
@apas  KHAGHAHK, f(x)=x, x€R 6yacun. By
7 Andepentparanysun 6yan6, df(x)=(x)"-Ar=Ax,
dx=Ax 6yrapu. Ilymm swmbopra oanb, (a, b)aa
cpepermarranysun  f(x)  dynkupsmmnr  Anddepen-
urn df (x)= f'(x)-dx xypunmuaa ugoaarams MymKuR-
TRHY XOCHA KHMAGMM3.

Slw:l coppa pyHKIMsAApHUHT Audeperiaria puHu

d(x*)=ox""dx, (x>0);
d(@*)=a"-Ina-dx, (a>0, a=#l);

d(log,x):llog,edx, (x>0, a>0, a#l)
x

d(sin x) = cos xdx;
d(cosx) = —sin xdx;

dlg)=—=—ds, (x=Z+hn, k=0,£1,..);
cos® x 2

7 d(cig) = ——s—dx, (x#hm, k=0,%1,..);
sm°x
1

d(arcsinx) = dx, (~l<x<l);
- l—'XZ
» 1
) d(arccosx) = — dx, (-l<x<l);
i Je?
d(arctgx) = 5 dx;
I+x

. d(arcctgx) = ——l—,—dx;
1+x°

12. d(shx) = chxdx;
13. d(chx) = shxdx;
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[image: image167.jpg]1
14, d(thx)= o dx;
2°. Oynxips An(hEePEHIHANHHUAT COAAA KOMABAADI|,
Qapas rmnaiang, f(x) sa g(x) dysxnmirapn (a, b) s,
Gepuaran 6yau6, x € (@, b) nykrapa aucpdepenipmasanysy
6yacun. Y xoapa x € (a, b)aa
1) d(c- f(x))=cdf (x), c¢=const;
2) d(f(x)+g(x))=df (x)+dg(x);
3) d(f(x0)g(x)) = g(x)df (x)+ f(x)dg(x);
g d[f(X)J - B ()~ f(del)
&(x) £'@

Byraam.

By  TacAMKAappan GupuaH, Macaaax 3)-cunn
UCBOTAAMMHUS.

q ManayMKH,

d(f(x)g(x))=(f(x)g(x))dx.
(f()g(x)' = f'(X)g(x) + f(x)g'(x)

Gyamumad  a5THOOPra  OACAaK, YHA@ KyAHAArH TeHTAMKE
KeAaMua:
d(f(x)g(x)= (" (x)g(x) + f(x)g (x))dx =
=g()f"(x)dx + f(x)g'(x)dx = g(x)df (x) + [ (x)dg(x). ¥
®apas  kwaaiauk,  y=f(x)  dymkuun X C I
ymampa, () by ¥ oS {f(x):xe X} ymampa
Gepuaran 6yan6, f'(x) Ba g'()) xocmaanapra ora GYAcui.

xoaaa
d(g(f(x)=g'(f(x)-df(x)
Gynaan.

Mypakka6 (QYHKOMIHHHI XOCHAACHHW  XHCOGAal !l

KOHAACHAAH (hOHAAAAHHO TONaMu3:
(=g dr=g (1) £ (e =
=g(f/(x)-df(x)

Arap
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[image: image168.jpg]Mucoa. Taspudaan doiiparannt, yudy [ =x-3?
THMET X, = 2 HyKraparu AM(pepeHnHasu TOMMACHH,

Ewnm. By yuxmuswer X, =2 HYKTapard Oprrp-

ACHHH TOTIAMH3:

Af(2)=f2+A0) - f(2)=2+Ax=3(2+Ax)* —2+12=
=—11-Ar-3Ax* =—11-Ax + (=3Ar) - Ax.

d f(2)=-11-dx.

Awraita, f (x) Qlymmwl (a, b) pa Gepuaran 6yAuG,
o €(a, b) myxrapa vexwm f'(x,) xocunara  (f(x,)=0)

a 6yacun. Y xonaa Ax — 0 aa
A f(xg)=f'(x,) - Ax + o(Ax)

Aitun naiitaa S Gymaps X, nyxras
epeHuparayRuu GYAUG, yHunr Audipepenmary
d f(xy)=f"(x;)- Ax

PaBimasKy,
A f(xy)~df (x,) = o(Ax)
w6, Ax — 0aa
AfG)-dw)
Ax

A f(xp) = df (xp).

. Harwxapa

SCxg +Ax) = f(x,) + ['(x5) - Ax m
KpuGuit popmyaa xocua Gyraau.
(1) dopmyra X, €(a, b) nyxrara Aubdepenumar-
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[image: image169.jpg]ramysun  f(X) yuKumsHEHT X, HYKTaAaTH OPITHDMG: i

A f(xp)mm ymmmr wy uykrapams Andpepermparn df (x )
GHAAH  AAMAUITMDHII — MyMKMHAWTHHH  KyPCaTapn. By
AAMAUITHPHUTHMET MOXMSTH (DYHKIMS OPTTHPMAcH apryMe:i;
OPTTHPMACHHUHT, YMYMaH aifITaHAA Mypakkab dyHKima
Gyaran xoapa, GysKums Auidepesipasm  9ca aprymeir
OPTTHPMACHHWHT YM3UKAH (DYHKIMACH GYAMLIMAGAMD.

(§1] dopmyraaa Ax = X — X, AeHHACA, yHAR
S )= f(xo) + (% Mx = Xg) 2)
Gyrapm.

Mucoa.  Ywby  sin29°  »oexaop  TaKpubisii
XHCOBAAHCHH.

Ewnn, Arap f(x)=sinx, x,=30° aeiimaca, yie
(2) dopmyaara kjpa
Sin29 msimP-+ 02302 205 -2 g 4qss

3600 2 360

Gyrapn.

Mawaymkn, X, €(a,b) nykraaa  andibepeniion-
Aanypan f(x) ysxuma rpadurara (xg, f(xg)) mysrena
erasw\ran YPHHMAHHMHT TEHIAGMACH KyHMAArdH KYPHHHIIAG

&aunapu: .

y=[(x)+ f'(x,)(x = x;).
Aemak, (2) Takpubuit hopMyAd reOMeTpPHE HyKTaM Ha3apAdil
f(x) dysxuus mdopararan SrpH UMIMKHH X, HYKTaHVHT
©eTapAR Ku4MK aTpodUAa uly (ymKigss rpadurara (xg, f(x,))

HYKTaAa YTKA3WAraH ypuHMa OWAAH  AAMALITHDHAMUIN (4
GHAAHPaAH.

(2) dopmyrapa xq =0 aeitmaca, y ywby
1)~ f(0)+ f'(0)x @
KYPHHHIUTE KeAGAH.

f(x) dymama cudammaa (1+x)°, Jl+x, e
In(1+x), sinx, Igx dyaKkumsixapus o6, yaapra (3
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[image: image170.jpg]POPMYAGHM  KYAAQUI  HATWXKACMAR  KyHMAArM  TakpuOuit
OPMYAAAAp XOCHA OyAaam:

(1+x)* = l+ax,
Jl+x~l+—;-x,

e =l+x,
In(l+x) = x,
sinx=x,
gx=x.

Mamkaap. 1. Airaiiauk, ¥ Ba Vaap AuddepeHiman-
HyBan yRKousaap GYanG, yrapmumr Audibpepernmarrapu

xm'c'tgl azap x+0 6yaca,
fx)= P ="
0, azap x=0 bynca

pyskms X, =0 Hykrapa audubepentmarianynu  GyraaHMu?
3. Yoy

12, {102, 41,002

APHUHT TaKPUOHH KMIMATAQPH TOIHACHH.

169




[image: image171.jpg]23-mampy3a
DyHKIMSHUHT I0KOPH TapTHOAN XOCHAA Ba
Anddepennuarrapu.

1°. QyHKuasHEHEr OKOpE TapTHOAH XOCHA@AA[,
@apas kmaaiank, f(x) dyuxums (a, b) pa Gepuaran 615,
Vxe(a,b)aa  f'(x) xocurara sra Gyacum. By [f'()
ysknmsinn g(X) opkaan GearmaariMms:

g)=f'(x) (xe(a, b)).

1-raspud. Arap X, € (a, b) uyxrepa g(x) dyuxuis
2'(x,) xocurara sra 6yaca, 6y xocura f(x) dysrupsmui
X, HYKT8AArd HKKHHYM TapTHOAM XOCHAACH ACHABAH BA

1/( X)

["(xy) ek ——"" xabu Gearuranapy.

Macanay, f (x) = xe* dymKmuasHuET HKKHIED
TapTHOAM XOCHAACH

fr(x)=€" +xe* =" (1+x),

Srx) = (+x)=e" +(1+x)e’ =¢*(2+x)
63rapm.

Xyaam mynra yxaaw, f(x)smnr 3-raprabam, 4-vep-
THOAK Ba X.K. TaPTHOAH XOCHABAADH TabpHDAHAAR.

Ymyman, f(x) dysxuusnuar 7 —raprubau xocHAd! #
£ (x) mnr XoCHAACH f(x) by
(n+ 1) —rapra6an XocMAaCH AGHMAAAM:

.
1@ =)

Oaamaa  f(x)  dynkugummanr /"' (x), ["'(x). -
XOCMAGAGPH YHUHT OKOPU TapTuOAW XOCHMAAAAPH AGHMAZ/I
Ly Taskuprain Ao3uvks, f(X) dysxoasmunr x € (a, b) aa
n = TapTHOAM XOCHACHHMHT MABXYAAUTH GV (DYHKIHAHUHT 111
uykra arpodmaa 1—, 2—, ..., (A—1)—rapmban xocuaara v
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[image: image172.jpg]BXXYAMHIHHA  Tako3a orapu. Ammo 6y  XOCHAGAGpHHHT

ABKYAMIHAQH N —TapTHOAM XOCHMAA MaBXKYMMIH, yMyMaH
‘aHAQ, KeAMG SMKaBepMaiAn.

Macanran,

x|x|
Jx)= 2
kipsrupr xocuaacw  f'(x) = | x| 6yaub, Gy dynxuus
=0 wnykrana xocmaara ora amac, LM Gepmaran
pynxipsaunr x = 0 A8 Gupuiau TapTHOAR XOCHAGCH MaBXKyA,
KKMHYH TAPTHOAM XOCHAACH 3Ca MaBXKYA 3Mac.

Mucoanap. 1. f(x)=a" G6yacun, a>0, xeR. By

HKIHS YIyH

(a*)'=a"Ina,
(a*)"=(a" Ina)' =a*(Ina)’,

(@)™ =a*(Ina)" (1)
Gyrapan. (1) myHocaGaTHMHT YpUHAM OYAMIIM MaTeMaTHK
(HAYKIMS YCyAH GHMAGH MCOOTAAHAAR.

2. f(x)=sinx 6yacun. By dyskuus yuyn
(sinx)' =cosx= sin(x + %).

(sinx)" = (cosx)' =—sinx = sin(x + 2!25).
(sinx)” = sin[x + n%)

lywra ¥xiuaus,

(cosx)™” = co{x . n%}
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[image: image173.jpg]3. f(x)=x" 6yacum, x>0, e R. By dynxiy
yayH
=) =™,
(x*)"=(@"") =a(a-1x"",
yMyman,
x*)" = a(@-1)o~2).. a-n+D)x*"
GyAaam.

Xycycan, f(x)=l. (x> 0) dymxips yuyn

X
( 1" (1)'at
6§Au6, yHaan
(Inx)®™ = (_—l)""fn =11
GYAHIIMHEA TOTIAMHS, i

®Qapas xmaaivwmk,  f(x) Ba g(x) Qymmasiaip
(a,b)aa OGepurran 6yau6, Vxe(a, b)aa f"”(x) sa
2™ (x) xocurarapra sra 6yacum. ¥ xoma:
1) (- fON™ =(c- /), c=consi;
2) (f@)£gGN™ = /™ ()£ g™ (x);

3) (f(x)-gx)™ = fjc:f‘”(x)-g"‘“(x)
k=0

[ ch - Mn= 1)..;‘(:1 —k +1)} 9% = £
GyAaam.

o By TacAMKAapAaH 3)-CHEMET HCOOTHHH  KeATHpaM i3
Papwanky, n=1aa (2) mynocabar ypurau Gjraan. Airraiinis,
(2) myroca6ar n —1aa ypurAn GyacwE:
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[image: image174.jpg]n-l
(f()-gN"" =Y Ch P ()-g" M ).
k=0
TEHFAHKHM XaMA&
Cr+Cal=C)

puEK IBTHO0pra OAMG, TonaMu3:
'

' nl
20" = (/- g00)™) =LZ¢J‘"(:)-g‘"‘“'(x)] =
=0
(@ @+ g P )=CLAWg W+
(Cry +Co)f Mg P 0+ O (x)g(x) =

-I“’(x)g“"”(x) >
a (2) AcitGuim hopmyrach peitmaasn.
Mucoa. Yuiby
y= x? cos2x
i n —TapTAbAR XOCHAGCH TOHMACHH.

Ewmnm. AeiGunu gopmyracuaa f(x) = cos2x, g(x)=x°
13. Viaa Gy (hopsyaara k§fpa, afiem maifiaa g(x) =x”
wst yays k> 2 Gyaranaa

Y@= =0, *k>2)
[HiH FETHOOPra OAMG TONaMu3:
2x)" = Clx*(cos 2x)™ + Cl(x?) - (cos 2x)" " +

,. ) (cos zx)u-z)

(cos2x)™ =2" cos(Zx +n %}
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[image: image175.jpg]L
(cos 2x)" ™V = 2" 'cos(’x+(n—l):) 2 sin(z.u n%‘ )

(cos2x)" P =22 co{lx+(n -z)gj =2 cos{Zxd»n»’:. ).

Jemak,

(P cox)" = 2"()? s D)(D{Zﬂ—n)—']é'l'mm{lxi-nf}
2

DyHKUBESHAHT OKOpH TapTHG
Anddepermparrapn.  ®Papas  wwaaiamk,  f(X)  dynxig
(a, b)aa Gepuaran 6yau6, Vxe(a,b) nykrapa ()
xocuaara ara  Oyacuu. Pasmanku,  f(x)  dysrusung g

Andpepenimany
df(x) = f'(x)dx

Gyau6, Oyuaa dX =AY yHKUME apryMEHTHMHT HXTHED)I
OpTIHPMAcH.

2-ranpug. f(x) pymcpsumar x € (a, b) wykrapa 4
Andpdepermary  df (x) munr  Andpepermmany S
Oymapnmnr X €(a, b)  mykraparm  ukkwEaH  TapTI6 A
AM(bepeHIHars ACHHAAH Ba dzf(x) Kabu GeArmaana)y:

d’ f(x) = d(df (x)).

Xyaan miyara yxmans, [ (X) byskupsinr yaur g
d*f(x), prwmam  dif(x) wa  xx  Tapmbps
AnddepenuHarapy TabPRpAIHAAH.

YMymaH, [ (x) dyrxumssmr n—1apmio. 1
andpbeperparn  d” f(xX)mmr  puddepenmmany [0
dbynkmusrnr (27 +1) —rapruban Anddepenmmarn aedmaans i
d"" f(x)=d(d" [(x)).

Mucoa. YiGy

f(x)=xe™
DYHKUMAHHHI UKKHHYY TapTHOAR ANGIpEPeHIMaAH TOMMACK
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[image: image176.jpg]Eunmi.  Bepuaran (DYHKUMSHIHI MKKHINM TapTHOAK
hepermann TabpudMra Kypa TonaMma;

Ef()=d(dfix)=d(d(xe"))=d(xde" +¢"dxy ==d(~xe ‘dvie d)=

—d(xe ™ )dx +(de *)dx = ~(xde™ + e *dx)dx ~e *(dx)* =
—e7(dx)? e (dy)? =(x—2)e (dv)’. B

pheperparram KoHAACHAAH (PoHAarannb TonaMua:

f(X) d(dfin)=d(f (D =dx-d("()=dx- [*()dx= ()9’

(@*f(x)) = f"(x)(dx)*,

) = e e = (e - ™Y ()’ =
= (e —e™ —xe ™ )(dx)? =(x~—2)e (dx)’

Adraiiuk, f(x) wa g(x) dynxmmsnap (4, b)sa
AT 6yan6, Vxe(a,b) wuyxkrapa n—rtapruban
epeHEarapra ora 6yacun. ¥ xoaaa:
d"(c- f(x))=c-d"f(x). c=const;

3) d"(f(x) g(x)=d"[(x)- g(x)+ Cod"" f(x)-dg(x) +
ot CH"H f(x)-dr g(x) + .+ f(x)-d"g(x)

3 Amddepennuar IMAKAMHHHT HHBAPHAHTAMIHL
K, y=f(x) (ynris (a, b)sa
peHIMAAAHYBYH GYAMG, X y3rapysuu V3 ranbartvpa

1 yarapysumnunr [o, Plaa  Andideperunarranysuu
sicH OYACHH:
x=9(t) (tela,Bl, x=@()e[a,b]).
aTIKana
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[image: image177.jpg]y=f(x)=f(o()
6yraan. By dyrxamsHiET Anddepenipary
dy = (f(p())'dt = [*(9(1)-¢'(t)dt = f'(@(0))- dlr) = f'(x)c/x
6yan6, y (3) xkypummmra ora Gyaaam.  Llymaait  guau o,
= f(x) dynkupsaa X yarapysun aprAn GYAraH XOAAG Xa',
y Gupop ¢ yarapysumra Gorauk Gyaram xosaa xam y = f(.)
Gyskusa AuddepeHiIHAAMEHET KypuEnuy 61p xua 6yaas.
Oparaa Gy  xycycust  audpdepenuman LIAKAMHI (|
MHBAPHAHTAMIH ACHHASAK.
y=f(@(t)) GyskmuEmamEr  EKkEESH TAPTHO.:
Andiepernparn Kyifnaaruda GyAaam:
d*y =d(df)=d(f'(x)dx) = df'(x)-dx + f'(x)-d(dx) =
=/"()-(d0)’ + ['(x)d’x.
By mynocabaruu (3) mynocabar OGuras COAMIUTHDIO
MKKMH4M  TapTHOAH  pAuddepenmpasrapaa  Audipeperipiiy

DIAKAHHHHT MHBADUAHTAMIM XOCCACH YPWHAM 3MACAWTHI i
TOnaMM3,

Mamxaap. 1. Yuby
S@=xp?

dynxuust  x =0 nyKiapa HewaHun TapTHOAAIH XOCHMAAra o
Gyraau?
2. Y6y

f(x)= (:t—l)z sin xsin(x 1)
(hyHKIMsHHEAT 7 — TAPTMOAN XOcHAACH TomMAckE (1 > 2).

3. Arap y = f(x) dynxums n—TapraGan xocHAa
ara Gyaca,

d" f(ax+b)=a"f"(ax+b)-(dx)"

Gy HCGOTAAHT,
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[image: image178.jpg]24-mampysa
Te#rop Gopmyaracn

1°. Kynxaa yuyn Teitrop dopmyaacs. Y6y
P(x)= b, +b(x=x,) +b,(x=x,)* +..4b,(x=x,)" (1)
(YHKUMANN N AAPAKAAM KYTIXaAHY Kapaiank, Oynaa X, € R
bgsbyysb, - comnap. By by.by,...,b, comrap xyimparia
AHMIL MYMKHH:
(1) Tenrauxkaa X = X, AeHHACa,

by =P(x,)

P(x) dynxupaim Andbeperuuaras,
P(x)=1-b, +2-by - (x—x) +tn-b, (x—x)""
Ba Oy TeHTAHKAR X =X, Ae6
= P'(x,)
e
GYAMUDTEY TODAMKE3,
i P(x) pynKumsim MKKK MapTa AuddeperiHaat

P (x)=2-1-b, +...tn(n=1)-b,(x—x)""*
‘Gy-rem‘mma X =X, AeG TonaMus:

p, = P
2
By xapaénau aaBom rTHpa 60pud, VA >0 aa
(*)
B, = Pxp)
k!
TonaMu3.
Harmwkaaa P(X) Kymxaa Ky#HAGTH KyPUHAIITS KEAGNH:
P P
=Axp)+—+ (&')(x —X)+— “)(x e R (x”) x—x)" (@

4 P(x) K?nm ynmmm' XaMAA XOCHAAapHHHHT GHpOp
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[image: image179.jpg]HYKTaCHAArH KUAMAaTH GUAGH TYAMK aHHKAGHap JKaH. (2)
chopmyra P(x) xyuxaa yays Teitrop opyyAdcH Aeitaasm.
2°, Vxtwépwin pynximammmr Teirop popmyracn sa

| YHMHT KOAAMK Xaprapu. Dapas kAafirui, f(x) dynxius

(a,b) aa Gepwaran GyanG, x, €(a,b) Gyacun. By dynxius

X, HYKTQHHUHI

Uj (x)=(x, =68, x, +&) c(a,b) >0
arpoupa  f(x), S (x),s £ (%), /""" (X) xoCUAGAGPTE 1o
Gyacnn. QYHKIHS XOCHAAAAPHAAH (hOHAAAHHKE, yiuby
(),
PUD=f5) +!'(xo) ]‘(a.) B ARG PO

)
xvmwmmémﬂ
Arap f(X) cbymkums n—papaxaru Kymxaa GyACa,

paBIanHKH,
f(x)=F,(f:x)

(r—x)+ (x—x) +.+

Gyraam.
Arap f(x) dynxums kynxap Gyamaca,
SG)# B (f3%)
6yaub, yaap opacuparn ¢apk lozara xeaaam. Yum R, (1)
OpKaAM GeArMAAMMAS.
R.(x)=f(x)=P,(f:x)

Harxapa ymGy
Sx)=B(f:x)+R,(x)
SBHM,
(n)
1= 1 LI gy LB iy R ) 1

dopmyaara keaammus. By (3) lpopMyAara S(x) chynkmasmi
Teitnop dopmyracu aAelimaaau. (3) dopmysaparn R, (x) oca

f(x) dyukupsiaunr TeArop OPMyASCHHMET KOAAHK Xé Al
ASVIHAAAN.

Onau KoMK, XaA R (x) wu  anmkpaiimms. 4
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[image: image180.jpg]HYKTaHWHT U,(.\',,) arpomaary X 1M TanunAal, yuiy
F0= 10 - 10-LO -0 -L -1y +

f(l)(‘)
n!

—(x—t

——(x-10)" +R,(x)

dymagonm [x,x]cUy(x) @ [rx]cU,(x))
Kapaimua.

By cymxups [xo,x] CeTMEHTAA Y3AYKCH3 GYAMG,
Xy, X)Aa XocHaara ara GyAaau:

FO =0~ [f LOy- /‘(0] [" © )’—1?(;_:)]-

10 e 170 50,
[ Pian e )“}— 01y

flm-l)(t)

F(fy=—"——(x-1)"

? [x‘, .X] A8 Y3AYKCHS, (x“,x) A@8 YEKAM (HOATa TeHr
aran) xocunara ora @(x) dymxupsmm oaus, F(x) sa
ynKiMaAapTa [x,,,x] Aa  Konm reopemacuamn
u3. Hamwxapa Kyfmaars
Fix)-F(x) _ F'©)
Hx)-d(xg) ¢
a keramms, Gymaa € =X +0(x—x,) (0<0<I).
Ouau

F(x)=0, F(x))=R,(x), Fl(c)=—

auTHGOPra 0ANG, (4) TEHIAMKAAH

)

(n+l
b i m’(r)(x_c)n
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[image: image181.jpg]#) = Hx) LU e s
RSt 2= @

GYAMIIMHM TODAMH3.

a) Komm xypummmmparn KOoApnk xaaan Teitup
opmyaacu.
Atrraiank, (1) = X —1 Gyacun. Yipa

x)=0, dxp)=x-x, ¢)=-1 5)
6YAHO, (S) TEHIAMK KyHHAATH

Y - (n+1)
R()= (x-x)) ")
-1 n!

KypuHMIIra Keaaan. by xolwa

f)= f(xu)+f‘ )
+f[ll:(|xu)

Y "‘”(v)

(x-0)"=

(x—x0)""

f'( Xy)

(x=Xxg)+——5(x— x0) +..

(n+l)
(x-xp)" +f—"'(—)(x-xo)"*‘u-e)"

topmyaa xpcuA 6YAuG, YHH ) dyuxipasaanr  Koi
KYPHHHAILMAATA KOAAMK XaaAl Tedaop GopMyAacs AeHHAAH

6) Aarpamk KypuHMmmAars Koapux xapan Tefiaop
dopmyracu.

Avmainux, §(1) = (x - 1)"" 6yacun. Yuaa
A0 =0, dxg) =(e—2)™,

PO =-+De-0f (c=x+Rx-x))
6yAuD, (5) TEHTAMK KyHHAArd

S0 -G-x) W S0, e
R, (x)= = _(”W_C)( c)' = o ]),( Xo)
KypuHHIIra Keaaau. By xoaa
)
£09= gyt 2 L f3 i
(n4),
/( (‘)(t )", (e=x+0x-xp), 0<0<)

d)op\ly»\a xocua 6yaub, yum  f(x) dynknuammEr Aarparis
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[image: image182.jpg](YPUHULIIHAATH KOAAMK Xaaau Teraop opmyaacu aeliHAaan.
B) Tleano KypuHMIIMAArH KOAAMK Xapam Tedinop
Aach.

Papwanky, f(X) dynkuus yayn x € Uz(x,)aa
7= 1)+ L )+ L e
(n-1) L)
L) "C’(x it o

(n=1)!
(c=x,+80(x-x,), 0<8<l)
'Aa YpaHAR Oy Aapu.

" (x) dysxmus X, HYKTapa y3aykcus. Aemak, X — X
¢ xo 656, /() = £ (x,).

lyiu THGOpra 0AuG, X — XoAd

(m) (m)
L2 oy L) oy v ofe- )"
n! n!

'AHLIHHA TOTIAMH3,

Harmwxrapa yn6y

- s+ LD gy 1 L ey
(n)

B T e R

MyAa xocsA Gyaaas. By dopmya f(x) dymeumsmumr
0 KYPUHMIIMAATH KOMMK Xapau  Teitrop  dopmysacu

3‘ Banan Qynxmusrapaunr Tesiaop QopMyAarapH.
f(x) dysxousmmar [leano KyPUHMIIMAATH KOAAMK XaAAH
P (POPMYAGCHHH OABMH3:
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[image: image183.jpg]709 = fry+ LD e o LE) v

f‘"’( S (x0)

= (x - xp)" +ol(x - xp)"), (x = xp)
By Tenrankaa X5 =0 aeb, ym6by

),
S@=10+— j'(()) +£;—o).\2+...+f¥)i’+q.\"), (x—0) (€

dopmyrara keramus  (6) copmyaa  f(x) dymrmmmii;
Maxaopen opmyaacH Aefiuraau.

1) f(x)=e" 6yacus. By dynxups yuys
f(0=1, £™(0)=1 6yau6,

2 3 n
e —I+x+—+x—+ +X—+o(x) x—0
21 3 n!
Gyrapm.
2) f(x)=(1+x)" aeR 6yacun. By dynkius
YyuyH
O =1 fP0)=ae-1)..{a-n+1)
6§Au6,
(l+x)“=§)————a(a D.. k(!a E+D) *Fro(x"), x>
6yAaaH.
Xycycan,
L=ix"+o(x") x>0
I-x
% Z(—l)‘x‘+o(x) x50
6yraan.

3)  f(x) = In(l+x)6yacun. By dyuxips yuyn
fO=0, fPO =D k-1
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[image: image184.jpg]n k _k
ln(l+x)=}:£_—l)—x—+o(x"), x>0
o K

F .LUyuuurAcK.
L] X‘

In(l-x)==3 —+0o(x"), x—0
k=0 k

.4) f(x)=sinx  Gyacun. By dynkupua yuyn

©=0, 7D(0)=(-1)" o5,

" 2k+1
pem X kX 242
smxwgo( 1) (2k+])!+o(x ), x>0

5 f(x)=cosx  Gyacum. By dymukuus yuyn
fO=1, f®0)=(-1)" cyaus,

cosx = i(—l)" iw(xl"') x>0
& @ '

 Mucoa. Y6y

fG )_3 +2

451 Teiirop (Makaopen) opmyracu E3uACHH.
Equm. By ¢yuxxmmm Ky#BAQrITIa

1
e )'3 +2 z( 3 )
1+=x

2

L. Z( 1) x* +o(x").

l+x 3
AaH hoiaarainG TonamMms:
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[image: image185.jpg]3x+2-2( )‘ZMX +o(x"), x>0

=0
Mamxaap. | AcuMImioTdaK  (hOPMYAAAA] Aay
doiiparanub, yuoy .
X
. e ? —cosx
lim
=0 xlsinx
AMMHT XMCOGAAHCHH.

2. Ymby

f)=e
ysxupansar Teitaop (MaxkaopeH) (hOpMyAacH E3HACHH.
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[image: image186.jpg]



[image: image187.jpg]S(x)=1(x)=f"(€)(x; —x,) 20.
Aemak, X, <X, = f(x)< f(x,), [f(x) yeypun. B

Xyaau  mydra  yxmani, — KyHHMAGTH  TeOpemap;
MCOOTAGHAAH.

2-reopema. ®apas  kmaaamk,  f(X)  dynxiug
(a, b)aa Gepuaran 6yau6, Vx € (a,b) aa f'(x) xocmrare o
6yacun. f(x) dynkmun (@, b)aa xamaosau GyATIIHM Yoy
Vx € (a,b) aa

f(x)<0
GyAuiM 3apyp Ba eTapad.

[yHuHrAex KyHuMAQTH TeOPEeMarapHK HCBOTAALT Kiiin
amac.

3-reopema. f(x) dymxums (@, b)aa Gepmaran 6116,
Vxe(a,b)aa  f'(x) xocurara oara  6yacus. 1)
yuxupsnmnr (g, b)aa xarnuit yoysau Gyammm yayn

1)Vx e (a,b) pa ()20
2)Vx e(a,f) Ad f(x)=0 TEHIAMK
Gaxapurapuran (@, f) € (a,b)  wmrepsaammar  ManzyA
GYAMACAMK WapPTAAPHHMHT GaKAPHAHILK 3apyp Ba €TAPAM.
4-reopema. f(x) dyuxums (a. b)aa Gepuaran 63r40,
Vxe(a,b)aa f'(x) xocmrara ora Oyacum.  f1¥)
ymagsumnr (4, b)aa Karbih KaMaoBw GyAEIA yayH

1) Vxe(a,b) aa f1(x)20

2) Vxe(@,f) aa f'(x)=0
Tenrauk  Gaxapuaaamran (@, f) < (a,b)  wmmmepsanmiET
MaBXKyA GYAMACAMTH IHapTAApMHMAT GakapuammM 3apyp 54
erapan.

Aemax, (a, b) aa
L1020 = f(x) yeypam = f'(x)20,
f'(x)<0 = f(x) xamaosam = f'(x)<0,

S1(x)>0 = f(x) karewi yeypme = f'(x) 20,
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[image: image188.jpg]JCyBuM, KamaloBu# GYAMIN  OpAAMKAAPHHE

f'(x)=x-27%(2-xIn2)

f1(x)>0, x-27%(2—xIn2)> 0 renrcusanx
2

am Z)Aﬂ ypunau - Gyaapn. Aevak, f(x) dymrkups

2 )Apycymm (~o, ())U(-lzi, +)  KaMaloBuH

au. B
?.Oyummma:ﬂpﬂtympn. ®apa3 KMAGHAHK,
Gysxuus X © R tymramaa Gepuaras 6yant, x, € X

1-taspud. Arap mynaait 8 > 0 con Tomuacaxu,
¥ €Us(x))=(x,— 3, x,+0) © X nyxrarapaa
@) (@2 /(x)
Gaxapunca, f(X) ymums X HyKraaa
< a (MMEHMYMra) SpUINAAM ACHMAAAM, X, HyKTara
4 f (x) bynkimsrunr  MaKCHMyM  (MMHHMYM) HyKTacH

l-n'sm Arap wysaak 8>0 con TommAcakw,
XeUs(x)\{xo} (Us(x,) © X) nyxrarapaa

f@<fx) (&> f(x)
Gaxapuaca, f(X) yukumus X, HyKraaa Kavbii
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[image: image189.jpg]MBKCHMyMIa (KAThHIl MAHHMYMIa) IPUINAAH ACHHAANH,

Oymummmur MaKCHMYM XaMAd MAHHUMYMM yMyMiig
HOM OMAAH YHMHT OKCTPEMYMAZDH, MaKCHMYM  Xawng
MMHMMYM HYKTaAapy 2Ca YHHHT  OKCTPeMyM  HYKTaAd|y
ACHUAGAH.

S5-reopema. ®apa3 kuraiiauk, f(x) dynkums X <
Tynaamaa Gepuaran 6yaub, x, € X HyKrasa sxcrpemymra
OPHUICHH,

Arap f(x) cyskums x, mykrasa f'(Xp) xockaai
ara 6yAca, y Xoma

Sf'(x)=0

Gyrapm.
dAimaiiank, f(X) QysKimas X, HyKTaAQ MAKCHMY)iia
3pummG, nIy HyKTaAa XOcuaara ora Gyacun. ¥V xoaaa
35>0: VxeUs(x))cX ma f(x)<f(x)

Gyrapn.

(x,= 3, xo+J) mureprarnaa f(x) dysuxumsra Gepiia
TeopeMacHHK KyAral Tomamus:

Ixg)=0. B
3-ranpud. Dyuxums XOCHAACHHH HOATE

QUAAHTHPAAMIAH HYKTa YHHHT CTaHIMOHAD (KPHUTHK) HYKTa
AeHUABAN.

Dcaarma. Arap f(x) dymkumas  Gupop HyKicad

JKCTpeMyMra 9pHINCa, Y UIy HYKTaAa Xocuaara sra Gyawiim
1APT IM&C.

Macanan,  f(x) =H ynxums xp =0 mykresa
MHHUMYMIa JPHINAAH, GHDOK Y Ly HYKTaAa XOCHAAra ara Mac.
Aevax, f(x) dyskuuamEERT 9KCTpeMyM HyKraAdpH
YHUHT CTAaIHOHAP XAMAS XOCHAACH MaBXKyA GyAmarar HyKTarip
TynAaMAG G¥aaan.
4-ranpud. Arap mynpait 8 >0 con ronuacaxm,
Vxe(x, -9, x,) na g(x)>0 &xu
Vxe(xy—8, x5) ma g(x)<0

6Yaca, y xoma g(X) ByRKIms X, HyKTaHuHr gam TOMOHK A
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[image: image190.jpg]II0PA CAKAGHAM ACHHAGAM.
Arap wynaait 8 >0 con Tomaacaky,
Vxe(xg, xo+98) ma g(x)>0 &mu

Vxe(xg, % +8) ma g(x)<0

VACE, Yy XoaAR g(x) DYHKIMA X, HYKTGHMHT YHU TOMOHMAQ
OPa CAKAAHAM ACHHABAW.

6-Teopema. Airaiwmk, f(x) dymaps X R
amaa Gepuaran GyAub, KyWHMAAru mapTaaphy GaKxapcHH:
1) 35>0, VxeUyx,)c X nma f'(x) xocura Mamxyn;
2) f'(x,)=0
3) /'(x) xocmra X, HYKTaHMWHT YHI Ba Yal TOMOHABDHAA
11I0PA CAKAACHH,
Arap  f'(x) xocura X, HyKraHH JTHIIAR WIIOPACHHK

jaraprupca,  f(X)  yHkuus X, HyKTapa  IKCTpeMymra

Arap  f'(x) XocuAa X, HyKraHM JTMIIAA MILOPACHHH

prapmaca, f(X) gysxums X, HyKraaa 9KCTpemymra
«f Aifraiink,

Vxe(x,—d, x,) ma f'(x)>0

Vxe(x, x,+J) ma f'(x)<0

yACHE. Y X0AAa

E€(x, =, x), [(x)>0 = [f(x)<f(x)

e(x,, x,+9), f(N<0 = [f(x)<f(x)

v Vxe(x,—8,x+8) nma f(x)<f(x;,) Gyraam.

Oy xoma f(x) QymKmMs X, HyKraad MakCHMyMra

[ aiwu(,

Vxe(x,-d, x,) nma f(x)<0,

Vxe(x, x,+0) na f(x)>0
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[image: image191.jpg]Gyacun. Y xoapa

Vxe(x,—d, %), [f(x)<0 = [f(x)>f(x,),
Vxe(xy, x,+0), f(0)>0 = f(0)>f(x,)
6yau6, Vxe(x, -8, x,+8) nma f(x)> fl(xy) 6yrann

Aemax, 6y xompa  f(x) dyskmus X, HYKI
MUHMMYMIa 3PHITaAR.

Arap Vxe(x,—d, x,) na f'(x)>0,

Vxe(x,, x,+0) nma [f'(x)>0 éxn

Vxe(x, -4, x,) ma f'(x)<0,

Vxe(x,, X, +J) na ['(x)<0 6yaca y xonaa f(x)

yHKIMR X, HYKTaps OKCTPEMyMIa SpHIIMAHALL P»
7-reopema. Arap ymxams X C R tynramaa Gepis an

GYAHO, KyMMAGrM MAPTAGPHK OaXkapCH:

1) f(x)eC(X):

2) 3550, VxeU (x)\ 5} ma f'(x) xocoa
MaBXKyA Ba YCKAK;

3 ') XOCHAA X, HyKTaHMpr Yur Ba a0
TOMOHA3PHAA HIIOPa CAKAGHCHH.

Arap f'(xX) xocuaa X, HyKraimu YTHWAA MIOPACH il
yaraprupca, f(X) dyskumm X, Hykraaa axcrpemy e
OIPHILIEGAH.

Arap f'(X) xocuAa X, HyKramm yTHIIAG HIIOpACHini
yoraprupmaca, f(X) dynkums X, mHyKraaa SKCTpemyrd

IpHILIMaRAK.
By Teopema 10Kopuaary 6-reopema xabu ucGOTAAHAA!-

8-reopema. Papas kuraiuk  f(x) dymxgus X ¢ £
Tymnampa Gepwaran sa me N, m22, x e X oyl
KyHHAAI WapTAAPHH GaXkapcuh:
1) 38>0, VxeUs(xy)c X nma f"V(x) xocn
MABKYA;
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[image: image192.jpg]2) ™ (x,) xocura manxya;

3D S @)= L") == S () =0, [ (x) 24
Y xonsa m=2k, ke N 6yaranaa f'(x) dynsiy

o HYKTaAa 9KCTpesymra apuum6, [™(x,) <0 6yaranas &

rana  makommymra, £ "(x,)>0 aa MHHHMYM)

Arap m=2k+1, ke N 6yaca, f(x) dynxn
() HYKTAAA OKCTPEMYMTa JPUIIMaHAM.
A f(x) dyskuummanr X, nykrapam  Teind

(.
flx)= Zf = “)(x-x,,)‘ +ol(x-x)") xox,
OAAMM3I, B-; hOPMyAa TEOPEMAHHHT MIGPTHAA ymibGy

1= 1+ L ey ol ), 20,

umraxen.wa.sywﬂsca X# Xy pa

(m) R
16~ f(r) = - x.,r[f Loty ol ] x>

(x-x,)
JAMILIHE KeAHD YHKaAH.
«O» HAHT Tanpudura Kypa —I~;|f“"(xn){>0 cont
m!
35> 0, Vx e Uy(x,)\{x,} myxrarapaa

0((-“ x)" <ﬁlf‘l)(x")!

(x=x5)"

. Aemak, x € Uy(x)\ {x,} yayn
£ () #0((1_“,“)-) » f\-’("l)_

m! (x—x)* m!
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[image: image193.jpg]MHKAOPAGp OMp  xuA  umopaaw  GVaaar.  Bymaa
xeUs(x)\{x}aa

(m)
. n:zx")(" -x)

HHHI MINOpacH GUAaH GHp XuA GYAMIM KeAnO HHKapd.

Arap m=2k, ke N oyu6, f™(x)>0 67y
yiaa f()=f(%) >0, s f(x)> f(x) Ofnams. f(1)
yHKmHs X, HYKTQAd MHHUMYMIa 3PHUIBAH.

Arap m=2k, keN oyau6, f(x,)<0 651«
yne SO0 = £(x) <0, mam [(x)< f(x,) 6namn /(1)
hyHKIMA X; HYKTaAa MBKCUMyMra IDHIAAH.

Arap m=2k+1, ke N 6yaca, f(x)~ f(x3)

aimpMa Hmopa cakaamaiipm. By Xoaaa QyHKImHa X, HyKTaa:

IKCTPeMyMra IpuiMaian. P
Mucoa. Ymby

J@=Y1-x)x-2)

YHKIME FKCTPEMYMIA TeKITHPHACHH.
By dyuxumas R A3 @HMKAGHTAH Ba YSAYKCHI. Yii i
XOCHAACH

=262 (-2 4-3x
i W-09'-2" W-x-2)
Gyraan.

Papmanky, Kaparaérran (DyHKUMIHUHT XOCUAGCH
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[image: image194.jpg]4
X,=§ Hykraaa 0 ra tenr, X, =1, x, =2 HyKkrarappa

YHRIMSHANT XOCHABASPH MaBXYA 3Mac.
Aemak (ynkipsra IKcrpeMym  Kuiimar Gepaaurad

4
anap X, =§, x, =1, x; =2 6yrapn.
4 N ~
=§ HYKTaHH yrvuaa ysknusmar Xocuaacn [ (x) §3
OPACHHH « — » AGH « + » Ia Y3rapTHPaAK.

4
ak, f(x) dynxums X, =—3— HYKTaAa MUHHMYMTa 3pHILKG,

min () = §)=—@

S(x) dynxmus x, =1 Hykrapa SKCTpeMyMra IpHIIMAAN.

Xy =2 HyKTaH! yrupa yHKUHSHANT
waacw f(X)  §3  mmopacuHm  «+ v paH «-»Ta
prupapn.  Aemak,  f(x) cymkmma  x; =2 uykrapa
CHMyMTa 3PHIING,

max f(x)=f(2)=0
napu. P
p. 1. f(x) QyHKUMSHMHI XOCHAACH HOATA TeHT

Aral HYKTaA@ (DYHKOWS OIKCTPEMyMra SpHINMIIM  mapT
ICAMTH. HCGOTAGHCHH.

2. Ymby

f(xy=4e *. aeap x#0 byica
0, azap x=0 6yrca
IKCTPEMYMTa TeKIIHPHACHH.
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[image: image195.jpg]26-manpy3a.

DYHKIMSIHAHT KABAPUKAMIY, STHARIN HYKTaAap i
Ba aCHMIITOTaAapa.

1°. DYHKUMSHAHT KABAPHKANTH Ba GoTHRANTH. Dap 5
xnaiank, f(x) dyuruus (a, b) aa Gepuaras 6yAnG,
X, %, €(a,b), x, <x, Gyacun.
Mabaymen, (yHKIpS rpagmMIMHEms
(x,, f(x)), (x5, f(x,)) HyKrarspuAan yTyBUR TYFPH 3K
1) = 222 f(x) + =4 f(x)

X, — X X=X

Gyraan.
1-tampud. Arap Xap xanait opaauk
(x,, ;) < (a, b)paVx e (x,, x,) yayn
SO =Ix) (S (%) <l(x)

6yaca, f(x) dynxums (a, b)aa Gomnk (karnmii Gorvk)
ysKipus AefuAIAK.

2-raspudh. Arap xap Kasaail opaaux, (x,, X,) < (a, ")
Ara Vxe(x, x,) yayn

flxy21(x) (f(x) > 1(x))
6yaca, f(x) dynkuun (@, b)aa Kasapux (xarbiit Kapapux
by AHUAIAN.

Boruk xaMaa Kasapux QYHKUMAApHUKT rpaukaap
F-UH3MAAA TACBMPAAHTAH:

b

7@





[image: image196.jpg]Ajtraiang, @, 20, o, 20, o, +a, =1 6yau6,
X, x, €(a, b) 6yrcun. OyHKOpSHUHT GOTHKANIH XaMaa

floyx +oux,) Sa, filx) +a, f(x,)
(fla x +aux) <o f(x) +0,/(x))
yaca, f(x) dynkuams (a, b) Aa Goruk (Karsiii GOTHE)

Slex +ayxy)zafi(x)+af(x)
(a3 +00%3) > @, f(x) + 0, f(x,)
yaca, f(x) dyuxans (a, b) Aa KaBapuK, (kaThitii Kapaphs)

AeinAaAM.
Mucoa. Y6y

)=

dyukupn R a3 Karhuit GoruK dyskims  Gyaaam
o 3-ravpudpan doiipanannc Tomamus:

S@x +apx)=(ax +ax,) =(a|"'|)2 +2a,a,x,%, (%, )<
<x +ae(x +x,) o0 =ox (0 +05) +oux) (e +ay) =
= alxll + az"; =a (f(x)+a,f(x) P
1-Teopema. @apas  kinaiwk,  f(x)  dymxps
(a, b) Aa Gepuaran Gyanb, yuaa f'(X)xocurara ara GyAcH.
[ (x) bysxmpmnr (a, b) pa Gomuk, (karniii Goruk) GyAkum
S'(x)nunr  (a, b) pa Joymun (Karhuii yoysan) Gyamum
YP Ba eTapad.
< 3apypaurn. [(x)dynkuss (a, b) aa Gorur, GYACHH.

xonma Vx,, x, €(a, b), x, <x,, ¥xe(x,x,) yiyn

F0) ST fm)+ 2L fx,)
B, yuran .
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[image: image197.jpg]SO - S(x)  S) = [(x)
XXy ok Ky—K
Gynmun  kean6  waxami.  ((x, —x,)=(x, ~x)+(x~x )

AeimapM).  KefMAary TeHrcusankaa X —> X, CYHr X X,
AumuTra ymmo,

Fis s L= L)

2 1
flx)- f(x)
X=X
6yaummun Tonamna. Yupan  f7(x,) € f'(x,) Gynmum keans
SHKAAR.

S(x)byskumsn (a, b)aa  warewit  Goruk Gyacum. v
XoAaa

J@)-f() _SC)=f(x)

S(x)2

x—x X =%

6§Aapu. Aarparx TeopeMacura MyBoGHE

B0, poy o dn:
X=X,

Jx)-f(x) =fle)) x<c<x,
X, —x

6ymG, ynan (X)) < f'(x,) Gyaummt KeauS wKaam.
Erapamamr.  f'(x)  dymxous (a2, b)aa Foyson
(karpmit yoysum) 6yacun: Vx,, x, €(a, b), x, <xpa

L)) 1(x) < S'6y))

Aarparok TeopeMacHAaH POHABAAHKG TOHAMUI:
TRO=TO) _ oy, x < <x;

x~x
wz['(cl), X<e, <x,.

X, —x
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[image: image198.jpg]Pasmankn, X, <¢ <x<¢, <X, = ¢, <C,. Aemak,
Se) S f1(ey) (f(e)) < f'(c,)) 6§am6, 1oxopunaru
MyHOcabarAapAaH

JO-f@x) f)-fx)

x-x X =%
SE)-fx) _f)=-f()
x-x X, —x

Gyanum keant uukaps. By aca [f(x) dynkupsnnnr (@, b) aa
BotuK (KaTeui GOTUK) DKaHuHK GuAzuparn.

| XyaAu ynra  yxmam, KyWMaars - TeopeMa  Xam
ucBoTAGHAAM.

2-reopema. f(x) dymxms (a, b) ra Gepuaran 6FAuG,
yupa ['(x) xocuaara sra Gyacum.

S(x) dysxupsmmnr (@, b) pa  xapapuk  (arbuii
KaBapuk) Oyamwv yayn f'(x)manr (@, b) As xamaoBum
(KarbHi KaMaloBuM) GYAMIIH 3apyp Ba eTapan.

Awrraiiank, f(x) dyuxums (a, b) aa Gepuaran 63aub,
y my uurepsasa [(xX)Xocmrara ara Gyacan. Bynpan
ramkapu (@, b) unrepsarmmmr xap xawaait  (a, B)
(o, p)=(a, b)) wucwmaa  f'(x) aiwan  woara remr
BYAMACHH.

3-reopema. f(x) dynkuus (a, b) urrepsarpa Gotng
(kasapuk) 6§Auum yayn (a, b) A2

'0)20 (f'(x)<0)
GYAMILIM 3apYp Ba €TapAM.

By reopemasunr ucGOTH IOKOPHAAIH XAMAA

(DYHKIMAHUHT MOHOTOHAWTY XaKMAAIH TEOPEMAAAPAaH KeAG

UHKaAM.
Mucoa. Y6y

f(x)=Inx (x>0)
ysxims Kasapux Gyrapn.
4 By dynkuust yuyH
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[image: image199.jpg]o 1
! (X)=~I—z<0

Gyraam. 2-reopemara kypa Gepuaran [ (x) = Inx dyuxums
(0, +=) Aa xaTBuil Kasapux Gjran. P

2°. OyEKuMsHMHr OSruAMm  HyKrarapy.  Qap o
Kunaink, f(x) dynxis ¥ C R rynaampa Gepnaran 6yanc,
x,€X, (x,-8, x,+3)c X, §>0 Gyrcun.

Sranpnd. Arap f(x) dymnkms (X, -8, x)
6omnx, (kasapuk), (X,. x,+0)aa xasapux (Gormk) Gyaca, v
X0Ma X, Hykra  f(X) QysKuuseMEC SrHAMI HYKTacu
ACHMAAAM.

Asmaitwk,  f(x) dyskms (X, =8, X, +8) e
S"(x) xocurara sra Gyacms. Arap VX e&(x,—8,x)) e
()20 (f7(x)<0).
Vxe(x, x +8,) aa f1(0)<0 (f'(x)20),
6yaca, f'(X) dymkums X, HyKraaa OKCTpEMyMIa apHuIagu
aemax, [(x,)=0 6yraan. Aevak, f(x) dysxmms amiano:
nysracupa f*(x) =0 Gynapn.

Mucoa. Yiuby -~
Sx=x
Gynxums X, =0 HyKrapa srmraau.

4 By dymags yuyn

[T(x)=6x
ByAn6,
Vxe(-5,0) aa f(x)<0
Vxe(0,8,) aa f["(x)>0 B5>0)
Gyraan. B

3. @ysxums rpadmransnr acumnroraraps. ®apid
KuAaiavk, f(x) dysxaus xR rymaampa Gepuaras 6yA3 0.
X, HyKra X TYIAGMHUHI AMMKT HyKracw GyACHE.
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[image: image200.jpg]6-ranpud. Arap ymGy
lim f(x), lim nf(x)
XX~

XX +0

HMUTAAPAAH GHPH E€KH MKKaAacH Xam wekcus 6yaca. y xoaaa
X =X, Tyrpu unsuk,  f(X) dyHKums rpadmraHAHr BepTHKAA
| ACHMIITOTacCH ACHHAGAH.

1
Macaran, [f(x)=— oynkuus rpadgurs yayn x =0
x

TPH UM3MK BEpTMKaA acummrora Gyaapm. Afrraiiank, f(x)
ysrius (X5, +90) ((—90, X;)) Aa aHuKAaHTaH GYACHH.

7-ranpug. Arap myrpaii kK Ba b coraapu ronuacakm,
S(x)=kx+b+a(x) (x >+ 12 ofx)>0)
6yaca, y=kx+b ryrpu unznk f(X) dyskips rpaduraEuir
OFfMa acHMITTOTacH ASHHMASAN.

4-reopema. [(x) dywxuns rpapurn y = kx+borva

acumiTToTara ara OyAMIIM yayH N
tim £ g lim (700~ k0= b
xe  x
GyAuiIA 3apyp Ba eTapAu.
4@ 3apyprsmi.  y=hkx+b  ryrpn wesek f(x)
«pyHKIMs rpadMIMHMHT O FMa acHMITTOTacH GyAcHi, YHAG
f(x)=kx+b+a(x)
6yau6, x—>+w na a(x) >0 6yaann. By Tesrauxmu
auTROOPra OANG TONAMMN3:
im PAC lim frbrts =k;
Foaew  x  Xaew x
lim (f(x)—kx) = lim (b+a(x)) =b.
el Xim
Erapanmaurn.  Ymby
Jim 12 D _p tim (f@ -k =b
MyHocabaraap ypnwm Gyacun. By myHocabataapaan
) -k)-b=a(x) >0 = f(x)=ke+b+a(x)
GyAnmm Keaus unkaan. W
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[image: image201.jpg]X

Muon | f()=

QYHRUMSIHUAT  OPa

ACHMITIOTACH TOMMHACHH.

« By dyskumsi yayn
fx) x*

k= lim = lim ——=1;
Xew  x Hm(x_l)

x = —.x]:Z
(x-1)

Gyraan. AeMak, y=x+2 ryrpu uu3nK Gepuwaran dymkipo

rpaUrHHHHI OFMa acMITOTach GyAaam.
Mamgaap. 1. Y6y
[x-1]

Jx)= e

PyHKOMs  GOTHK XAMAA  KABApUK GJAapMraH  OPaAMKALD
TOMHACHH.

2. Ym6y

P e

= Ilm(f(t) kx)= hm[

2 =
f(x)zﬁ__z
x=1

yHKIps rpadMIHHMHT  OFMA ACHMITTOTACH TONMACHH




[image: image202.jpg]27-mampy3a.
AorUTarb KOHAAAAPH.

MabAyM IIAPOHTAAPAA (PYHKIMS AMMHTHHH XHCOOAAIL
MABAIpH YprammAran oan. Kyn Xoasapaa Gysaai mapraap
PHAMEraHAd, TbHH

0 1@

x—>x aa flx)->0. g(x)—> HHHI mmur[g}
2(x)

XX, A flx)>+x g(x)—>+oo L(—) HHHT nuum(w}
XX, 18 f{x)>+08 g(x)—>+o0: f(;:) 2(x) nunr s (0o,
x—>x, 14 fix)->0, g(x)—->0: (j(x))g(x) HHHT nnmn'(oo)

XX, 1 fix)->], glx)>+o: (f(x))g(x) Hmir:mum'(lm)

HH TONMITAA (DYHKIJMSIHHHI XOCHABAADHra aCOCAGHTaH KoMAara
Kypa xucobaam xynai Gyaaam. Byraa#t ycya Guaan (yHKous
AMMHTHHH TOTIMIL AONHTaAb KOHAQAAPH ACHHAAAN.

24 2 Ba ) KYPUHHIINAAIY XOAAAD.

0 o

1-reopema.  @apas Kuaaiauk, f(x) Ba  g(x)

diysxapsaap (@, b) Aa Gepuaran GYARG, KyiHMAATH [MapTAAPHU
f .
Y lim /()=0, lim g(x)=0;

2) Vxe(a,b)ma ['(x)Ba g'(x) XOCHAAAGD
MaBXya;
3) Vxe(a,b) ma g'(x)=0;
4 YuGy
f(x =¢, (FeR) ¥V xoma lim L&)
._.Hg( ) 0 g(x)
Girann

A /G)=0. gb)=0 AcS onamus. Vipa f(x) ®a
g(x)  dynxumsaap  (h-J, b] na (8>0) ysaykcns 6yauc
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[image: image203.jpg]Korapmn. Teopemanmnr 4-maprura Kypa:

Ve>o0, 36> 0, Vxe(b- 6, b): &*t‘i<e
g'(x)
Gyrapm.
3ian

(-3, b] ma Komu teopemacuaan on,
AaHUG Tonamma;

@_,1= L)~ f(x) ,’ /@ .,‘(
&(x) &(b)-g(x) &'(c)
(ce(x, b)c [b-6, b]).

Aemax,
S(x)
i =f
o en) 2(x)
Llynu nc6orram TaAGD KUAMHTaH 3a1. 1 3
Mucoa. Yoy
s
(lnx)® - [ J
lim—0 8/ _a-p
s x—e €
MyHOCaGar ucGoraancH,

a
4/(0)=(Inx)* —[f)

PH  yayi (1, e)pa
Gaxxapuaaau:

V.
D lim /(x) =lim|[ ((Inx)” — [EJ ))=0,
e >
limg(x) = lim(x - e)=(;

» () =x-e dymrmgmma

I“reopemanumr Bapua mapTaapu

X ele

i
2 f'(x) =a(lnx) ‘__E(i) )

g'(x)=1
3 g =1=0;




[image: image204.jpg]e g (x)"
” a(inx) X e (e) _a-p
]\_ .

2-Teopema. Alfraiiank, f(x) Ba g(x)zpyuxmmp
@, + ) Aa Gepuaran GYAUG, Kyitpary WAPTAAPHY Gaxapcuy:
=0, lim 8x)=0;
e

2) Vxe(a, +w) A [(x), £'(x) xoc

3) Vxe(a, +9) 22 g'(x)=0;
4) Yuiey

MAGABD MamsKyp;

iml®_,
e g'(x)
 MaBxyp (£eR). y Xoaaa

S(x)

lim=—"2_,
} e (%)
Gyraan.

da>0 pes, l:l AeiMu3. Yipa e (0, i) GYAHG,
x a

T>+m a3 t40, Oupu F(1) ga G(r) byuxumsAaprn
Kylinparuaa

FO=1d), 6 =g
HUKAQIMMI, Vipa
=40 pa F(1)—0, G(t)—»0;

1
F)= 1. (—,ig, CO=g)-(-Lx
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[image: image205.jpg]o) 1o
0 = m = SR (2N +0)
6YANG, 1-Teopemara Kypa, { — +0pa

M—»l

G(r)
Gyraan. Keitmrry MyHocaGataan sca

lim L&)

PA S
it 5]
OyAMIE KeAuG wnkany P
Mircoa, Yinby

.

lim —€" =1
4 Qarctgy? — g
AHMUTHE XHCOGAQHT,

n
«q Arap  f(x)=e*

=1, g(x):Zan:tg,r2 =T Aeitnscs
YA4p yayh  2-reopemany
JKyMAapaH

Hr  Gapua mapraapu Gaxkapuaz p

i 2 % , 4
TW=-5e", g4
. oyl x I+ x
. e
", ‘—elx 4
um&:nmL:-um'” =-1
e gix) e _4x e Yyt 2
1+x*
GYASAM.Z"IB}peHBraK)"pa
lim f("’=nm J(x) e’ -1

1
gl (x) e g(z) Tl 2arctgx’ — 7 2
Gyrapu.

Kyitupary TeopeMarap xay OKOPHAG  KeATupia i
TeopeMarapra yxmar MCBoTAanaay,
3-reopema, Dapasz KHAQHAMK,
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[image: image206.jpg]x) dyukuusnap (@, b)aa Gepuaran  GyAnD, Kyimparu
ayIAPHI GaxKapcHu:

Jp @) =a i gte) =

Yxe(a.b) aa ['(x), g'(x) xocurarap mapxyn

Vxe(a,b) aa g'(x)=0;

Y6y llm f( )"l. (£€R) masxya Y xonaa
tim L&) _
x-b-0 g(x)
Gyraan.
4-reopema. Dapaz  KMAGHAMK, f(x) Ba

(x) dynxumsnap (@, + ) pa Gepuaran 6yAG, Kyimaarn
apTAApHM GaXKapCHi:

1) lim f(x)=c0, lim g(x)=00;
fav=y x>ie

2) Vxe(a, +) pa. ['(x), g'(x) xocunarap mamxryn;

3) Vxe(a,+o) aa g'(x)=0;

4) Ym6y lim L;-! (feR) mamxya v
e g(x

lim M =f 6yrapm.

4 g(x)

xonma

2. 0.0, w—-00, 17, 0" xypummmpaarn xorrap, By
0
KJPUHVMIIAATH GHHKMACAHKAQD % —  XOAAGpra KeATHpHAHG,
@
CYHI IOKOPHAAIH TEOPEMAAAP KYAAIHHASAH.
) x=x A f(x)20, g(x) > Gywanaa
S(x)-2g(x) dynrumsmmur AMITIRT TOTMI YayH YHI




[image: image207.jpg]S0 g =L - 80

gx) ()
A€, cyur 1- éxu 2-reopeMarap KYAAGHMAAAM.
2 x-x; aa f(x)—> 4,0, g(x)->+x Gyaana
S(x)— g(x) byHKUHAHAHT AUMETHHY TONMIL YYYH YHUH

1 1

-5 =82 L)

7 g
Ae6, cyHr 1-TeopeMa KyAAAHMAGAM.
3) xox aa f(x)—0, g(x) >0 xavpa

x=xy A f(x)>1, g(x) >+ Gyaranaa

(f(x))gm OYHKUMSHMHY AMMITHHH TOOMII YIYH aBBAAD

y=(f )

(ysKiust AorapudMAQHAAM, CYHI  JOKOPMASIM  TeopeMmaiap
KYAAGHWAIAH,

Mucoa. Yuby
1
fi 32X |#
* x
AMMMT XHCOOAGHCHH,
1
4 Asparc y= hm Lx) A6 onamu3.  PaBLIaHKH,
x
x—>0pa

f()'s‘——-ﬂ g(x)..—l-—-++w,
x°

Coppa xucoﬁmmp EPAAMHAA TONAMM3:




[image: image208.jpg]limln y =lim
10 a0

X xcosx-sinx

2

= ljm SinX x al
150 2x
.
_ 1 xcosx—sinx 1 (xcosx—sinx) _
-E'Tg x* —E"‘?‘; (Xs)' -
ey l xsinx _ 1
209 3 6

Mamkaap. 1. Mxmuépnii o € R paa ymGy

4 a
(;m&") —l_z_a

lim =
i x5l Inx b
TEHIAMKHMHT YPHHAM GYAHILI HCOOTAGHCHH.

2) YwGy
lim x(l—m'ctgx)
x40 2
AHMHT XHCOOGAQHCHH.
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o v & w N
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[image: image210.jpg]Mynpaaprxa
Cya Gonm
1BOB. AacrAabKH MaBAYMOTAGP
I-manpysa. Tynaamaap. TyoramMaap ycTaa aMarrap
1" Tyram Tymynuach
2°. TynAaMAap ycTHAG aMaArap
3%, Maremaruk GeArurap

2-Mabpy3a. AKCAAHTHPHINAGD BA YAQPHMI TYPAapH
1", AkcAaHTHpHII TYIIyHYacH
2°. AKCAQHTHPHILHKHEE TYPAADH
3°. OxsuBareHT TYTIAZMAGD. CaHOKAH TyTIAGMAGP

3-manpy3a. Xakuxmii coBAap
1°. PaijOHaA COHAAD Ba YEKCH3 AABPHIi YHAH Kacpaap

2. XaKuKHi COH TYIIyHYACH

4-Manpysa. XaKuKHH COHAAD TYIAAMHHHET
yeraparapu
. CoHAap TYDAGMHHHHT GHUK Yeraparap#
ANMK YeraparapHUHr MaBKyAAUTH

0

B3

5-MaBpy3a. XaKuKuil COHAGp YCTHAA aMaArap

1% VIKKM Xakuk#il COH HMHPHHAMCH, aiHpMacH,

KynairMach Ba HUCGaTH

2. XaKuKuil COHHHHT AAPaskach

3", XaxuKuil COHHHHr aBCOAIOT KMAMATH

4%, BepryAnu Tenrcuaauru. Huloton GuHoMU
(hopmyracu

5%, Muma-1u JKOMASIUTaH CerMeHTAAp

11 BOB. ConAap KeTMa-KeTAHI# y9yH AMMHTARD
HalapmscH
6-manpysa. CoHABD KeTMa-KeTAHTH Ba yAaPHHAT
AMMBTH
1".CoHAAp KeTMa-KeTAHTH TyIIyHYacH
2", CoHAGp KETMa-KETAUIHHIHT AMMUTH

7-Manpy3a. AKHHAAIYBYH KeTMa-KeTAHKAAPHHIHT
Xoccarapu
19, SIKMHAQUIYBYH KeTMA-KeTAHKHHHI' YerapaAaHTaHAHIH.
TeUrcH3AMKAAPAS AMMMTIA TIIT
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[image: image211.jpg]2°, SIKMHAQUIYBYH KeTMa-KeTAMKAAGD YCTHAS aMaAap
3°. Hekcus KHUHK XAMAA HEKCH3 KaTTa MAKAOPAP

8-MaBpy3a. MOHOTOH KETMa-KeTANKAAD Ba YAAPHHHI
AHMHTH
1°. MOHOTOH KeTMa-KeTAHK TYUIYHHacH
2. MOHOTOH KE€TMA-KETAHKHUHT AMMUTH
3% € comn

9-mabpy3a. DynpamenTan Kerma-KeTanxaap. Komm
Teopemacs
1°. Kucmuii keTma-KeTAHKAap. Boasnaxo-Bedepurrpace
TeopeMacH
2°. QyHpaMeHTaA KeTMa-KeTAMKAap. Koum teopemacu
3°. KeTMa-KeTAMKHMHT KyWH XaMAA 10KOPH AMMWTAADH

Il BOB. @yHKuMs Ba YHHHI AHMHTH
10-manpysa. DyHKiHs TYmyHYaCH
1°. @ynkuus Taspudu
2°. QyHKIFAHUHT YeraparaHIaHANTH
3° Aaspuit ynkimsaap. HKydr sa 10K pyHKIpMAAAD
4°. MOHOTOH (DyHKIHSAGD
5° Teckapw dynxims. Mypakka6 dyHRumsirap

11-Manpy3a. DremenTap QyHKEHAAAD
1°. ByTyH paipoRas pyHKIMsAaD
2°. Kacp parmonas (hyHrmsanap
3%, Aapakanu (yHKIpst
4°. Kypcarkudan yHKips
5°. NorapupMuk QysKIus
6°. TpuroHoMeTpHK (hyHKIMANAD
7°. TunepBoAnK yHKIMIAAD
8°. TeckapH TPHTOHOMETPHK (DYHKI[HSAGD

12-manpysa. PyHknns AuMATH
1°. TYTIAGMHHHI AUMHT HYKTacH
2, DyHKIUs AMMUTH Taspudrapn
3°. DyHKIS AMMUTH TABPHAAPHHHHAT SKEHBANCHTAHIH
4°. QyHKUMSHUHT YHT Ba HaN AUMHTAAPY TabpudAapy
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[image: image212.jpg]13-maspy3a. Aumurra sra OyAraH QyHKIHEIAAPHAT
[ Xoccarapy. AHMETHHHT MaBXYAAHTH
1%, Amvirra ara GYAraH (PyHKUHSASDHHHT XOCCAAAPH
2°. QyHKIMs AMMATHHHHT MABIKYAAHTH
3% Yekcua KarTa Ba YCKCH3 KHYHK (DYHKIMSAAD

14-mappysa. PyHKUHSAGDHE TAKKOCAAI
1% « On Ba « 0 » DEAIHAAD, YABDHUHT' XOCCAAADH
2. DyHKUMSAAPHUHI" IKBHBAACHTAMIY
3. DyHKUMAHHHI aCUMUITOTHK ERMAMACH
4°, OxBuBareHTAMKASH (OHAANANUG  (YHKIMANAPHUHT

AMMITTMHM TOIMLE

TV BOB. OyHKIHMAASPHIHT Y3AYKCH3AHIH Ba TEKHC
VIAYKCH3IAHTH
15-Mabpysa. DyHKIHSHART YIAYKCHIAHTH Ty Iy HYaCH
1°, OYHKIMSHUAT Y3AYKCHAAKTH TabpupArapn
2°. Vaxykcu3 (yHKIHMSAGD YCTHAG aMaAAap
3%, DYHKIMSHUHT Y3HAHIIA
4°. Mypakkab (pyHKUHSHUHT YIAYKCHIAHTH
5%, MOHOTOR (yHKUMAHHHT Y3HAMUI HYKTaCHHHHT
Xapaxteps

16-manpyza. Yaaykcu3 QyHKIMSAADHHHT X0CCarapH
1% Hykraaa ysaykcus GYATaH ()yHKOHAAADHUHT
XOCCAAADH (AOKaA XOCCaAap)
2. Cermentaa y3aykcus Gyaran QyHKIMsA@PHUHT
XOCcarapH (raobaa xoccaaap)

1°. QYHKIMSHHAT TeKHC YIAYKCHIAHIM TYUIYHYACH
2°. KaHTop Teopemacu

3. QYHKIMSIIPAT Y3AYKCHIAHK MOAYAH

18-maspysa. Komnaxr rynram. KoMmaxr rymaamaa
y3AyKcus Qynxuusrap
1°. KoMnakr Tymaam TymyHuacu
2°, KoMnakT TymaaMaa GepuAran yaaykcss
YHKUMAAGPHHHT XOCCAAAPH
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[image: image213.jpg]2’ DyHKUMAHMAT YHI Ba %al XOCHAAAAPH
3% XOCHAGHHMHI TEOMETPHK BA MEXAHHK MaBLHOAAPH

4% Xocuaara sra Gyaran QYRKISIDOT YIAYKCHIAMIH

'py3a. Xocuaann xucoGAam KOHAaAapH
8 HYHKUMRHUHT AUFHHANCH, aAMpMach,
KynaiTMacH Ba HUCOATHHHHT XOCHAGAADH
2°. Mypaxkal yHKUMAHRET XOCHAGCH
3°. Teckapy (DYHKIMSAHMHI XOCHAACH
4°, Mucoarap
5° Xocuaaaap Rapparu

21-manpy3a. Acocuit TeopeMarap
1%, Xocwaara ra GYATaH (DyHKEMANGD XaKMAArH
TeopeMarap
2°. Mucoarap
3°. QyHKIMA XOCHAACHHUHT Y3MAMIIM XaKHAA

22-manpy3a. DyHKouapHHT Anddeperusann
1°. Qynxums Arddepennars TyuryHdack
2°. Dynrups  AMPEpeHIMarHEAHT COAAR KOHAGASPH
3°. Oynkims Anddeperimarn Ba TaKpHOHA
opmyaarap

23-mappysa. QyHKUHIHHAT OKOPH TapTHOAR X0CHAA
AnfpepeHHanA

za apn
1°. QYHKUMAHIAT I0KOPH TapTHOAN XOCHAAAADH
2°. QynkuusHMHr  I0KOpE  TapmHbam  Anddepen-
LMAAAADH.
3% Andpepesiian WaKAMHUHT MHBAPHAHTAHIH

24-manpyaa. Teitrop popMyaracn
1%, Kyuxaa yuyn Teitrop dopmyracu
2°. ixruépuit dynxuuamuur Teiaop opmyracs Ba
YHEHT KOAAHK XaAApH
3°. Baw3n ynkuusaapauur Teitaop dhopmyaarapu
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[image: image214.jpg]VI BOB. Oynxius X0CHAGAAPUHHAT GaBau-Oup
TarbuKAapH
25-Manpy3a. DyHKUHSHWHT MOHOTOHAHIH.
SKCTpeMyMAApH
1°. QYRKIUAHMHET MOHOTOHAUTH

2°, DyHKUMSHUHT 3KCTPEMYMAGPU
26-Maspy3a. PyHKUHSHEHT KABAPAKANTH. DruAmm
HYKTarapH Ba aCHMIOTOTaAapH
1", OyHROMAFHHD KABAPHRAHTH Ba GOTHRAMTH
2, ArUAMIL HYKTarapy
3. @yuKima rpadUrEHEAT GCHMITTOTAADH

@uz‘spysa.]\ommlxmaum
0 @
1%, — Ba — KypPHIHMIAATY XOAAADP
0 o«
2. 0.0, w—o0, 17, 0° xypusmmaam xormap.
Apabuéraap
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[image: image215.jpg]T'yammpsa XyaonGepranos, A3nsxoH Bopucos,
Xoxuakbap Mancypos

Maremaruk anaans
Mabpy3arap

1-KucM

Vabex Tuauaa

Myxappup: T. Turraes
Texnuk MyXappup: M. Paxparon

MBb Ne 0648

Tepuiura 24.03.2003 #iuasa Gepuapn. Bocumrra 11.06.
2003 #mapa pyxcar smHAAM. Buarvm 84x108 1/32.
Odcer ycyamaa uon oruapm. Hlapram Socma toborm 13,43
Ulapran xp.otT. 13, 75. 100 HycxXaaa. DpKHH Hapxaa.

Kapum maxpu «Hacath» sampnérn. 730018 Mycrakaaauk mox
Kjuacs, 22-yi.

Kapum AaBAaT yHHBEPCHTETH KHYMK DOCMAXOHACHAZ GOCHAAN.
Kapum waxpy, Kyuabor ky4acy, 17- yii.
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