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6yau6, 1502 Ta MHCON Ba Maca”na MyCcTaKBJ edHm YIyH
TABCHA 3THACAH. ,

Y6y kutobun Esmmaa Towmxent JlaBaar yHHBEpCHTE-
THAa KN #Haaap MoGaluHAa MATEMATHK aHaau3 KypcH
6yiinua onu6 GOPHATAH Xapciap KaTTa &pAaM Gepan. Iy
Guaan Gmpra Kuto6 Kyaésmaci Tahgp Cyaray, y Mamik
Aapcaapuia CHHOBAAH YTKa3HAAH.

Kuto6 Kynésmacuru YKHO, yHuHr AXWIAJaHUMATA ¥3
xuccasapunn Kjuran mpodeccop A. Ab3aMos, AOLEHTAAP
M. 3oxupos, A. Hasapos, A. )Kaanaoenapra Myaanudaap
MHHHATZOPYHJAHK OUAZHpaaHAap.

KynnaHMagars KaMuHJHKAApHH 6aprapad 2THIU Ba
yHEHr cHaTHHE SIXIIWASM GOpacHiark $HuKp-MyN0Xa3a-
Aap yuyH myaaandaap OARHHAAH §3 MHMHHATAODUHIHK-
NapHHH GHALHPaAHTIAP.
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JACTJIABKU TYIIYHYAJIAP

1-§ TYNRAM, TYHNAMIAP YCTHIOA AMAJINAP

TymnamM TymyHYacH MaTeMaTHKaHHHT GOLMTAHFHY, aiiHH naiir-
ja MyxuM TylMyHuanapniiad Gupupup. TYnaaMuy Tamksa sTrag
HapcaJap (NpeRMeTNap) YHHHI sAeMeHTNapH Jefinnamm. Opatia
TYynaamaap Gomr xapdunap GunaH, YHHHT 3JAeMEHTJapH 35¢a KH-
WK Xapdyap OudsaH Gearmnasapy. Tyniamnap sneMeHTI2pH-
HHHT' COHH HYKTaH Ha3apHNaH MKKH XW1 GYaapu: 1) uekau Tyno-
fnamaap, Macanan, A= {2, 4, 6, 8} T¥nnaM, 2) uexcus TyniaM-
Aap, macanad, N ={l, 2, 4, ., .} tynnam.

Uxkata A Ba B Tynnam Gepunran 6facur. Arap 4 TtYn-
JaMHHHT Xap OHp a/ieMeHTH B TYNJaMREET xam SnemeHTH 6ya-
ca, ATynnam B TYnnaMEMAr KHCMM €KH KHCMuH TYnuamu Ae6
aTanaji ra A < B Kabu ésunanm.

I-traspad. Aeap A< B sa B A 6jaca, y x02da A sa
B mynaamaap Gup - bupuen menz mynianiap 0eb amasadi éa
A = B xabu ésunadu.

2-travpud. A sa B minaamaapnune 6apua saemenmaapt-
dan mauxua monear minsarn A ea B mynaamaap fiurunducu
(6uparatumacu) 0e6 amasadu ea A UB kabu ésuradu.

3-rabvpud. A ea B minsamraprune ymymui 3emMenms
Aapudan mawkur monzan mygnram A eéa B mgnaamaap xi-
ngsaimcacu (recuuumacu) O0e6 amasadu ea A () B xabu ésu-
Aadu.

4-ravpu . A mynsamnune B mynaamea meeuusn Gga-
Ma2ar dAeMenmAapudan mysuszan mgnaiam A mgniambas B
?gmamuuua atiupracu 0e6 amasadu éa AN\ B xabu ésuna-

u. .
S-tavpud. A miniamuunz B mignaamea mezutuan Gija-
Mazan oremenmiapudan sa B numnaamuune A minaamia me-
2uial Ogam azan ssemermaapudon mysusean mynaamn A ed’B
mynaamaapr URe cummempux adiupmacu 0e6 amaraduea AAB
Kabu ésuradu.



6-rabpud. Bupunuu aremesmu A minaaMOaN, URKUHNY
saemenmu B mynaamdan osunzan (a, b) (a€ A, bEB) ki-
puruuBaey acypmausaapdan. mysurean mynaamea A ea B
mynaasaaprure Hexapm xgnatimmacu €k mgrpu Kgnadm-
aacu 0e6 amaradu ea A X B xabu ésusadu.
A-mucon A={1,2, 3}, B={2, 4} 6}scun. ¥ xonaa
AlUB={1,2,34}, A} B={2};
ANB={l, 3}, BNA={4}, AAB={(l, 3, 4};
A X B={g. ;z; (4, 9 @22, @24 62,
G 9
6ynam. U
7-rabpHd. Aeap A mgnsam U minaamnune Kucmi,
awu AU Gyaca, yuby -
. UNA={x1x€U, xE A}
inaam A mgnaamnu U mgnaasea mijadupyedu mygnaan 0e6
amasadu éa CA éxu C,A rabu Oerzuranadu.
Kyituparu xoccanap VpaHAHIHD:

1°. C (CA) = A.

2 C(Al By=CA N CB.

3, C(ANB=CAU CB.

42, ANCA=0, AY CA=U (g-6§m Tynnam).
2-mucoa Yy

ANB=ANCB

TEHTMK VPHHIY IKAHUHH KYpCaTdHr.
Ukkn TynAamMEuir Gup- Guphra TeHr 6Yasun Tabp uura aco-
caf GepW/IraH TEHIVIHKHEHE YDUHIH GYJIMUIMHA Kypca THII Y4yH

ANBc AN CBra ANCB=A\B
MyHOCAGaT/IApHEHT GaKAPHIMIGHHE KYPCATHUI STapJH.
¥a€ A\ B 6yacuy, y xonta
aCA, aEB=+acA, acCB=+acANCB.
Hemak, ANB< A CB.
Sugu ¥ a€A N CB GyacuR:
a€A N CB=>acA, acCB=acA, atB=>ac A\B.
Jemak, A () CB < A\ B. Haruxana
ANBc ANCB, ANCB= AN\B=ANB=A|CB
GJ/HILHHH TONMAMHS.

'~ Mnucon Ba Macananmap
Ky#unary mMywocabat/iap HEEr YPHEAN GYMHIMEH K{PCATHAD)
1. AN Bc A\;A
2. AN(AUB) ="A.

3. ANBUC=@ANB)UANCJC.

4. AU BnO=AYBNEAYLC

5. AN(BNC) = (4\.8) U (A\C).

6. AN (BUC)=(A\B) n (4 \C).

7. AU(CANB)=AUB.

8. ANBNC) =ANBUANC

9. (ANB) J (B\A) =(AUB) \{4 n B).
10, (ANB)Y (BNA)=(AU Byn(CAY CB}

2-§. XAKHKHA COHAAP

Q — Gapya paLMOHaJ cOHMapAaH HGopaT TymAaMm GY/CHH.
6-TavpH). Payuonar conrap mijnsanu @ Huke xucmaa-
pu A sa A" mynaamrap

1) A= g, A" 9,
JQAUA=Q
3) vacd, vd €A =a<la

wapmaapru Kanoamsanmupcun. ¥ xoada A ea A" minaam-
rap Q mignaamda xecum Oaxcapadu deliusadu ea Oy Kecum
(A, A') kabu Gereurgradu. A myniam Kecummuune gydu cun-
gu, A" mgniam xecumnune wxopu cungu Oeduradu,

Q¢ Tynjamua Gaxapuarad Xxap Kaupak KecuM (aKaT HKKM
Typau OYJHIDH MYMKHH:

1) gyitu cneduaa sHr KaTTa /JeMeHT €KH I0KOPH cHHHAa
SHT KHYHK 3ReMeHT MaBxyA Oyarad xecuM. Bywaa#h kecum pa-
LHOHAN KecHBM Jel aTanajd.

2) Kyfiu cHRHIA SHT KaTTa 3/JeMeHT MaBxyA OVamaran sa
IOKODH CHH()HJA SHT KMYHK 3JE€MEHT Mabkyl Oy/iMaraH KecHM.
Bynpaii KecHM MppallMOHAn KecHM Je0 aTafaf.

Bus 1- TypAarH KecHMra yHra MOC SHT KATTA €KH 3HT KH-
WHK pallHOHa/l COHHH Moc K¥smu3. By Keauuiyera kypa 2- Typ-
JarH KecHM YUyH OHPOp PalHOHAN COHHH MOC KYi#HuG 6yamalimm,

7-Tabvpud. Payuodasr consap mynaamu Q Ga Gamcapua-
2aH UKKURAU myp Kecum (UppayuUOHan KeCuM) uppayuoHaA
CORRE qHuxaatiou Oefluradu,

Bepuaran kecam (A, A') anugnaran coH o« =(4, A") x§-
puBMIIAA XaMm ésnnand. Pauxonan Ba HppailHokan CORNap GHTTA
YMYMHH HOM Gunan XawHKMA cowzap Jefinnasu. Bapuwa xaku-
KHA cousap TynJamu R xappu Guizd Gesarunanany.
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)gfxqmqm coHnap TYnfamH Kyfnzard Xoccajapra srat
1°, Xaruxuil connap TynaaMy TapTHOMaHTaH TYIIAM.
2°, XaxkugHA COHAAp TYmAaMu 3WY TYmAaaM.
* 8°, Xakukuft conaap TYniam# TYAHK (y3nyReHs) TymAaM.
£ XAKHKHH COHMAp YeTuma apubMeTHK aMmaniap OarwapHiamu
(xapanr: (I}, 2-606, 7-§). -
3-MucoRr. Ymby x*==2 repr/aMaHi KaHOAT/RHTHPYBUH
XaKuxuil COHHHHT MaBYAMMTHHH KYPCaTHHT.
Kylunarn pansoHan consap TYRJAMHHH OJIaMM3:
A ={r:r€Q, r >2},
A={r:reQ, r<2}.
By 4, A" tjnnamnap Q xa (A, A’) kecum Gamapaiu, YyHKH!
I} 1€A, 2€eA' =A% 0, A'# 2. ) ,
2) vath, va €A =a <2 (@)= a® < (@)P=>ala’.
3 AyA' =Q.
By kecnM GHpop o XaxkHKHi COHHE AHHKAAHAH i

a=(4, 4).

Suau A Tynnamaa sHr xatra, A’ TynfaMaa 3ca 9AT KHUHK
S/IEMEHT (COH) MaBHKy] IMACHHIHHH KYpCaramus.
A' Tynaampa r, conun (r, > 1) oaub, yHuur épAamuga ywly

r.—i- pauHMOHANM COHHH Kapaiéimus. (Bynma n HaTypal COH

375 3k
> TEHTCHINTHKHH KAHOATAAHTHPCHH | A = 73;—-:2—- 4

n>

.'3-—
o
++ 1 7e6 omu MymKuH). Arap
LI _Srg 3r __l->r3_...3é_ S
2 — 3r,
___=r3_.3.—9-+..3.m_l_>r‘3—-——2>2
n nt n

GyaumHE 9BTHOOPra O/ACaK, YHAA (r,,—-i)e A’ GyAHUIHK
tonamus. Hlynmafi kum6 ry€ A’ con osmuranga, Oy olomlau
" Ky9nK Gysrad IUyHRai r,,—% COH MAaBKVAKH, Fq— —neA’

6ynazu. By sca A’ TynnaMHUHT SVIEMEHTNapd OpacHia SHT K-
YHTH MaBKyA SMACHHrHHE Kypearamd. Xyaad my Ayt Gunan A4
TYINAMEHHT VIEMeHTJapH OPackIa SHr KATTacH MapKyA BMac-
aura kypeatwiamu. demak, (A, A') ukxuHai TYP Kecid GFJmG,
¥ G HPPALHOHAN COHHH AHHKMAHAH.

XaKHKHH COHMap yCTHAa apHpMETHK aMa/inap Gaxcapril KOH-
nacuiad Goiifiananut af = 2 SKAHMIHAM KYPHII KHHHH sMac.

8

IOxopuaa K;‘rpca'rapmfaﬂ yeyul 63u.nan MYpakkabpox, Xaxugui
CORMapra, Macanan, ]/I +Ve, ]/-%/ 3412 counapra moc
KECHMJIADHH KYDHII XaM KHiluH 3Mac.

3-§ XAKHKHMA COHHHHT ABCOJIOT KHAMATH

Bupop x€ R {x5=0) conmu onaliiuk. Pagmankn, x, — x
cOHNapuRan Gupu anGatra mycGar 6ynaguw. By Myc6ar coH x
ConHuHT abcontoT KAAMATH Je6 aTadamH Ba YHM | x| KypHHuUI-

* Ja Genarunanaz. Hosb COHHHHT aGCOMOT KHAMAaTH Ze6 HOJb

COHHHHHT ¥3u ofnHany. Hemak, [
| ¢} ={% arap x =0 6¥nca, '
—ux, arap x <0 6yuca,

XaKuKuii COHHMHP aGCOMOT KuBMaTH 'Kyftumarm Xoccanapra !
ara:
1°, v x€R con yuyn

121> 0, {x{=|—x| x<|x], —x <]z
MyHOCataraap YpHHIUAUD.
2°. Ymby :

x| [a>=—a<x<a, (a>0)
x| Saer—a<x<a
MyHOcafaTiap VpHHAUOUP.
3°, Yuby
(x+yi<lxl+|y]
| x—yl=1ix|—{y]l,
|x-yf=1fxl-]yl,
=1L o).
¥ ¢l
MyHocaSaTaap YpHHAHNHD.
4-§ COHIN TYNNAMIAPHHHI YETAPAJIAPH

DNeMEHTNapH XaKHKHH COHMApAaH uGopaT TYMnaM cOHMR
TynAaM peG atafand. Macanas,

{x:x€ER, a<x<<b)=]a, b, (1)
{x:xcR, a<x<b}=(a, b), 2)
{x:x€R, ag x< b} =[qa, b), 3
{x:xER, a<{xgby=(a, b €Y

9



TymAaMAap coHAR Tynaamnapaup. (1) TYunam cerment éxm kec-
Ma, (2) TVnaaM weTepean, (3) Ra (4) TYNJIamaap ApHM HHTEp-
paagsap He6 atanany.

Bupop £ tyndam (F < R} Gepunran GVACHH.

8- ravpud. Aeap wyndals M con (m con) masxyd Oia-
caku, ¥ x€E yayn x < M (x > m) menzcusaux 6axapurca,
E mgnaam toxopudan (xytiudan) secaparanean Oediusadu.

9-trabpu. deap’r M con (¥ m con) oauneanda xam wiyn-
dali x,€E TomMNCARH xo > M (x,<m) menecussux bavica-
pugfa, E mynaam roxopudan (xyiudan) weeaparanmazar Oedu-
aadu.

10-Ta vpud. Aeap E mgnaam xan gyiiudan, xam soxopudan
weeapasranean Ggaca, E mgnaam weeapanatean 0edusadd.

l-TeopeMa. Xap Kaupah OKOpHAAH YerapanaHral Tyn-
JaM YYYH VHK IOKODHEAH YErapaloBuH COHAAP MUHJA 3HT fiu-
QHTH MaBKYQ.

1l-taspud. fOxopudan wezaparanean £ miniam yays
YHU IOKOPUOAN 4e2apAA0sHIl CORAQPHURE IHE KUNURK Mgniam-
Hunz aHuk oxopu dezapacu Oedusadu e sup E xabu Geaeu-
Aranady.

Papiauk,

1) ¥ x€£ yuyn x<a,
2) ¥e>0 yuy Jx,€E, x,>a—e.

2-Teopema. Xap KaHzah KyiHZaH YerapafaHraH TynJam
YUyH YHH KyiHHBAH HYerapajoBdd COHJAP OPacHAA SHF KATTACH
MaBKYA.

12-ravpud. Kyidudan ueeapasanear E minaiam yuyn yru
Kyduoan 1ezaparosuy COHAQPHUNE IHZS KGMMACL MRAGMHUNS
anux xytiu weeapacu Oe6 amaradu sa infE xabu Gea2ura-
Hadu. '

Papianky,

supE=a4==¢-{

) ¥ xEE yuyn x = b
2) ¥e>0 yuyH X6 E, xo< bt e

4-Mucon Arap E tymiam (E < R) 0KopuAaR uerapanian-
rag 6yym6, E, — E 6Gjuca, y xoaka

supE, {sup £

infE-—-:bAﬂ#{

OYsmmmEY Ky pCaTHMT.
E Ttynaam jokopupaH uverapanaurad, £, < E 6yaraHu ca-
Gabmu E, TynjaM XaMm 1OKOpHUIAH yYerapa/aHraJiup.
Hemak, |- Teopemara kypa, supE; Ba supf nap Mapxya.
Yrapui moc paBHIIZA @ Ba b Gunan GeSTHAARAHK:
supE; =a, sup £ = b.
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Oupu @ < b 6ymmummnn mcGornafivus. Teckapucuny  dapas
KHZaBiMuR, AvHH a > b 69acud. ¥ Xonna xap gouMm a > o> b
TEHTCH3/THKHH KAHOATNAHTHPYBYH O pal#OHaJ COHHH TOMHIN
MyMKHH. @ = sup £, Oy/iraHd yuyd, UryHialt a*€E, Mapxya-
K, a* > o, neMak, a* > b Gynagm. Ammo a*€ E, Ba E,CE
Oyaraun yayH a* < 6. llynpali xunu6, 6<Ca*<C b TeHrcus-
JuKNapra sra 6yamMK. By aca « > b rtenrchaaukka smm. [e-
MaK, a < b, apuy supE, < supE Gynanu,

Mncoa Ba mMacananap

11. V'3 counn AHHKJIOBYY KeCHM TY3HHT,

12, Yby x*==2 Teurnama pauMoHaJ COH/MAp TYNMaMuia
€UHMTa 574 SMACJHTHHY KYPCATHHT.

13. Kecum épnammna V2+ V8 =118 askanumm xipca-
TYHT. -

14. Kecnw Epamura V' 2 -V'3 = V6 sxammm kjpeatnsr.

15. Keenm épramuna V24 (—V'2) =0 Gymummen xjp-
CATHHT.

16. Yily x® =3 TeHrAaMand KaHOATNAHTHDYBYH XaKHKHA
COHHHHF MABXKYAJMIHMHH KYPCATHHT. )

Bepuiran A Ba B tynnamnapra Kypa 4 {J B, A B, A\B,
B\ A TyunaMnaphu TOMWHT.

17. A={x€R: x*—5x+ 6 < 0},

B={x€R :2x* —5x<0}.
18. A={x€R:|x|+]x—1]|<3},

_ B={x€R:x*—5]x|+4+ 60}

19. A={lx, YER X R: x|+ |y| < 1},
B={x, yERX R: x4+ y=1}.

20. A*—-E(x, YER X R xy <0},
B={{x, DER X R: y = x?}.

21, A={xcR: 1<|x-—-—-3[g2},
B={xcR: 2|x|<3)

22. A={(x, y}ER X R: x* >y},
B={(x, ) ER x R: 2>y

23. A={{x, )ER X R: sin (x—y) =0},
B={(x, ) ER X R: cos (x4 y) = O}.

24. A={{x, YER X R: [cos xy| > 1},
B={(x,y)€R < R:|cos xy| < 1}.

25. A={{x, YER X R: x* +4* =0},
B={{x, pERX R z*—y*=0}.

26. Arap Ac B 6yaca, infA>infB skanwam Kypea-

THHT.

11




27. A={x} Ba B={y} xaxukuli connap Tyniapn Oepui-
ran 66, {x + y} Tynnam sca {x+ y: x€A, y€B} Hurun-
unapian mGopar TynaaMm 6YscuH. YHAA

= + ;
sup {x -+ ) = (o) o sup {4}

GYJHIUHKE HCOOTJIAHT. . : )

28. A= {x} Ba B = {y} mandnii GyIMaraH XakHKui COH-
Aap TynAaMIapH GepHarad 6yau6, {x-y} Tynnam sca {x-y k€4,
y € BY kynafttManapran uGopat TymaM G6yAcHH. YRIa

sup e} = sup 91 ()

6yanpKg  HeGOTAaHT. .

29. A= {x} Xakwkuii comnap Tynnamu Gepuirad Gymmb,
{——x} TynMaM — x conaapiaH (x € A) HOopaT TymaaM Gy/IcHH.
Yraa

— x} = — inf {x,
S:’rllaf {{—}jc}} = —l;up{g}

GymmupAn ®KypeaTHHT.
30. Ywoy

{-”1}={-’E—:mEN, new, m<n}

n
TYIAaMHIHE 4HUK IOKODH Yerapacu sup {-'-n’;—} Ba aHHK Ky#x ue-

s m
rapacu mf{-—} NapHH TOMHHT.
n

II 606

COHJIAP KETMA-KETJIUTH
BA YHHHY JHUMUTH

1-§ COHJAP KETMA-KETJIHTH TYWYHYACH

dapas gunaiak, f xap 64p Harypan cod n€N ra Gupop
 Xakukui X, € R couHH MOC KYIOBUM aKCJAHTHPHIU GYACHH:
fin—>x..
By aKCHAAHTHpHUI KHAMATJAPHAAH Ty3nAraH
Xyy Koy Xgy ooy Xpyo s 1))

12

ubora XaKHKHA COHMAP KeTMa- KeTr# {(KAcKaya COHJIap KeTMa-
KeTAurH) Aefinnaiu ({x,} Kypunninga Genrunanagn).

%, (n=1,2,3,...) connap (1) KerMma- KeTJHKHHHT Xajk-
JflapH Hefiuaais.

Muconnap:
1. 11 1
l)xn—n.l, PO R
2y, ==L =011 ..., (=0,
=0, 1 _ 1 (="
3)z,= — 1,2, PORRR e R
Hu=1111..,1,...

I-Tavpud. Aeap wyndai jizeapmac M conu masryd 6ia-
caxu, ¥ neEN yuyn xp <M (xa = M) byaca, y x049a {x.}
Kemma-xemaur oKopudan (xyludan) wezaparancan deduradu.

By TabputbHH KHCKaua

GMER, ¥ neN:x, <M (x, 2 M)
Kabu udonanam Mymxna. Macanan,
' —1, -2 —3,..., —n,.
KETMa- KETHK OKOPHIAH,
1, 4, 8,..., n%..

KeTMa- KeT/IHK 3Ca KYHHIaH derapanasranfup.

Arap {x,} KeTMa-KeTAMK XaM Ky#Hlan, XaM IOKOPHNaH qe-
rapaflanrad 6y/ca, y YerapanaHral KeTMa- KeThuK jgefiunanu.

2-rabpud. Aeap wyndal gazapmac M > 0 con masmcyd
6gacaxy, ¥ neN yuyn [x,| < M 6gaca, y xoada {x,} xemma-
Kemaux deeaparanean Gedurady. _

By ranpudun KHcKaua

aM>0, ¥neN, |x, <M

Kali upofanall MyMKnH. Macaman, yw6y
1 1 1
1,

21_3:'“v nl

KeTMa- KeT/IHK UelapaflaHraH KeTMa- KeTAHKAHD.
I-mucon Ywby

2 4 8 28
T A TR M
KeTMa- KeT/HKHMHI JOKOPHAAH UerapajJaHTaR/IHIHHY HCGOTIAHT,
13



By kerMma-KeTJHKHHHT n-Ba {1 - 1)-xaniapH
2 gt

xn=.—_

y X =
AL e

YuyH
% _ 2 DI nd

ol 2

xn_'_l nl
TEHIIHK Ypuman 6ynapu. Arap nxruépuii Hatypad n (n=1)

cor yuyn 2tl 51 SKaHuHH SBTHOOpra O/ICaK, YHHA

2

X .
TL == 1= Xy = X, 41
Gymvupinn Kypamus. Jemak,
ki=x2x0n...2h25,0>. ..
Bynnan aca uxtnépuii n > 1 yuyH
xnl;g xl =2
Gymuiy KeJH6 YHKanH.
Jemax, wynpaii M comu, avhu M =2 coH TONHIIUKH,
i
¥ nReEN yuwyn x, = —21— < 2 6yapu. By sca Gepunrau Kerma-
n
KeT/MK 10KOpHZaH uerapaslaHraHAWIHHHE Cuigupay. x, > O skag-
JHTHHH HAa3apra oJcak, {x,} KeTMa- KeT/MKHMHI uerapanaHrad-

JHTHHH KVpamu3.
2-MuCcOoA. Yby

viVorva. . VesVer. 4v ....@
n Ta Wians
KeTMa- KeTJIHKHHAT derapafanraHHTHHH HCOOTASHT.

PaBivatky, x, = ]/2 + V2 +...4+V2 6ymm6, ¥necN
n Ta A3
yuyH X, > V2 6ysamn. By KeTMa- KeTIMKHHED KyfAHZaH _ve-

rapaJaHrapurHHd GUARpanH.
Arap

2=V2+2>V2+V§=x,,
o=y o+VZF2 >V2+V2+ V2 =i,

14

2=V2+V2+...+;/§‘_+2>
-

(n-——1) Ta wiaus

SVoiVor.. 377 =«

n

n Ta HILH3

OYynumuH 9bTHCOpra O/CaK, MAaTeMATHK HHAYKUHS YCYJHAaH
goitpananud ¥ n€N yuyn x, <2 oxanunn auuwiafimug. Ilyn-
Jaii xuneb, (2) KeTMa- KeTJHKHHAI XaM KyifHIaH, XaM 10KOpH-
Ian uerapafaHraHiaurd kypeatnagu. Jlemax, GepuaraH kerma-
KeT/HK uerapajaHTaniup.

3-mucon Yuby {x} = {y/ n}):
Lyv2vs,..ovn,...

KeTMa- KEeTJIHKHHHT IOKOPHAAH YeTapa/aHMaraH/HIrHHU Ky PCaTHHT,
Hxtuépufi mycfar M counn onafiyimk. By cowra x¥pa
ne = [M + 1)? oaunca, yHaa

£, =V =M+ 1" =M+1I>M = (3

6ynanu. By sca {)/7n)} KeTMa-KeTMKHHHT IOKODHIZH uerapa-
JIAHMAraHMIHHA GUIAUpANH.
4-Mucoda, Yuby

(o} = {1+ ‘—+—'—-+...+—‘]

V2  v3 Vs
KeTMa- KeTJHKHHHT IOKOpHaH YerapajaHMaraHMrHHH HefoTaaur,
Papinanxy,
1 1 1
t,=lt+m—dt——vt...+—=2>
* V§_ ]/3 l/n
] l l [] 1 I -_—
St— 4+ —+ ... fk——==n——=myn.
]/f'l Vﬂ Vﬂ Vn
JHemaxr,
%, >Vn.

10xopupary (3) MysocaSariaH QofifanaHcak, Xap kaufafi M
yoyH myupait n, €V maexynrs, 0y ny YuyH

6¥nanu.
15



Jemax,
M>0, In€N:x, >V ny > M.
By sca Gepuaran xerMa- KeTVIHKHHAT IOKOPHLAH 4YerapaniaH-
MarauJMrHay Guanaupany.
Mucoa Ba macananap

Ky#unary KerMa~- KeT/IHKAAPBHHT 4erapajaHTaHAHTHEHA HefoT-
Janr:

1x,=yVn+1—vn.

2. x, =V i+ {n—1)sinn—n.
8. x,=logyy, 2.
4. x, = IOg:",
5. x"=4_:na‘
6. xn=£--
s 1+L+"l_+'“+( O (> 2).
8.x--sm1-}-:°’lr£+ mﬂL'(n>2)
9xn=l+.§’a+” ';:'&-(‘3‘3'2)
10. x, = 1__;__,_%_%_!_ N (_.)m
1. x,=sinsin.. . sinx.
n Ta

Kyfunarn KeTMa- KeTVIHKJIAPHHAT YerapananMarai/IHIHHH , AC-
GO T/IaHT: .

3
12. x, =-n—a.
13. x, ={(—1)"n.

[V'E. arap n xy¢r Gjca,

1 arap n ToK Gyaca.
n

(5. x o= V7, arap n = 6yca,
" |0, arap ns=4* 6Yaca.

18

)

"

16. x,,=1+§‘;+...

17. x, = log; (n®4-n)

18. Arap {x,}, {y,} ucrapajanran KeTMa-KeIJMKTap G-
ca, y xonma{x, + y,}, {x,Y,} KeTMa- KeTVIHKJADHUKT uerapa-
JIaHTaH SKAHJHTHHH KyPCATHHT.

19. Arap {x,} Ba {y,} KeTMa-KeWuKNap uerapanaHMara
Gynca, {x, = y,}, {%,"¥,} KeTMa- KeTJHK/IAP XaKAAA HAMA fefiHil
MYMEHH?

20. Arap {x,} uerapananras, {y,} 5ca uerapanaHMaraH Ker-
Ma- KeTanK 6§Jsica, y xonma {x, -I- y,} KeTMa- KeT/HKHHHT yera-
PaJAHMAraHJHTHHE KYpPCATHMT.

21, Arap {x,} XeTMa-KeTOHK Y4YVH X, -+ X, , AUFHRIH de-
rapasanran 6{aca, {x,} KeTMa- KeTJIHKHHRF qerapananran 6ymu-
IUH UApTMH?

22, Arap {x } uerapaniaHrad KeTMma-KeTJHK §¥aca, y xoafa

x. X X,
Y, = 1b X T yerya- keTanK XaM Yerapananrad skat-

!
+n?' (a*{u l)-

n
JurpHd Kypeatunr. TecKapHCH YpHH/IHMU?
23. Arap {x,} xetma-KeTaMK yuyr {x° —x } afinpMa ge-
rapananrad Gyaca, y xoasa {x,} KeTMa- KeTAHKHUHr Serapa-
JiaHra# GYJRUMHH KYpCaTHHT,

24, Arap {x }_keTMa-KeT/HK YYyH X2 +J‘—l fnPuBIE  ue-
it

rapananrad Gyaca, y xonma {x,) sa {xl—
n
HHHT uerapallanrad OYJHLIMHH KYPCATHHT,

25. Arap {x,} ketMa-xemmk yuyn x,>0 B x,,,<
<x,(1—x,), n>»1 mapraap iﬁax{apunca, {nx} KetMa-KeT-
JHKHHEr YerapaiaHras GyAHLIHEH K{PCaTHHT.

} KeTMa- KeTJIHK1ap-

Papas KH1alnHK,
Xy Xog vovn Xy o v s
KETMa- KeTAHK GepraranYGyicuu.
3-tanpud. Acap ¥ n €N yuyn
<l <x)
mexzcuasuk jpunau Byjaca, {x } gcyaqu (:gam'auﬁ gcysuu) xem-
Ma-Kemaux Oedurady. ; T o

2438 ’




Azap VnEN‘yqyu .
X, 2 X%, > Lot
menzcusaux gpusau ijaca, {x,} xamawedu (Kamouil KaMasws:

qu) Kemma- kemaux Oedunradu.
4 Tavpud. Foyeiu 63 KOMOOGUH KemMMA- KEMAUKAAD

MONOMOK Kemma-Kemauxaap Oeduradu.

Macanan
1,2 2 3,3, 38, ..., ycypuu,
2, 2t 93, .., 2% ,..,xaToull YCyBuH,
1 1 l, s —l, ., KaTBHfl KaMatoBuH,
r 2' 3 n )
1, l, —L,....—l, i, . . . KaMaroB4H
2 2 n n

KeTMa- KeTykaap 6ynand.
IOkopustaru Tanpudnan Gesocuta, ¥ n €N yuyH

2 1(x,>0) &n x,—x,., <0
a4l
6yaranna {x,} KeTMa-KeTJHKHUHT YCYBH,

s 1(x,>0) éku x,—x,,, >0
Xatl

GyAraHga 3ca KeTMa- KeTVIMKHUHAT KAMAloBi 6ymmy KenHo 49d-
Kaj. .

5-mMucoa Ywby {x,}= {2—"}

- 12 n
Et 2_;n°'-v2n|‘

KeTMa- KeT/HKHHHT KaMalOBY4 3SKAH/HCHHH K?pCRTHHI‘.
n n+1

xn='2—n Ba xn+l='§;7['
nap yuyH
Yupt _ (D20 1 1_,_1)@1 +1i=1
Xg T ogrtla 2 n 2 2
6ynags. By TeHrcHa/MKAaH 8ca
xn;'xn-i-l
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6%mmum keanS uugamn. Mdemak, ¥ n €N yuyn
xn = xu+l

Gynagn. By 5ca GepuraH KeTMa- KETIHKHHHT KaMAlOBYH SKaHU-
HH OWIAaupajH.
6-mucoa. Ywby
— | >2)

L) 1 ]
{xn}—{l+'1'._2+55+ ce e +n(n~—l)

KeTMa- KeTAHKHHHT YCYS9H IKAHJIHTHHH KYDCATHHT.
Bepuiiran  KeTMAa- KETAHKHAAT

1 1
x"_1+T-_2+E-_3+"'+

1
nin—1)
1 I
nn—1) + nin+1)

=14 L4l
=ttt

XagrapuHi o/aG, yJapHHAr aikpMach

xn-l»l—-xn
HH KapafiMH3;
= L 1 o
xfl-l-l—xn_ 1+ I-2+ cee n— + PYPI
| 1 1
i l —_ - E—]
( + l-2+ + (n-—l)n) n{nt+1)°
PaBmanku, ¥ n € N yuyn
1
n(n+l)>0'

Hemak, ¥ n€N yuyH
Xnpt = % >0 X >x,
6ynagy Ba Oy GOepuiraH KeTMa- KeTVIMKHHHT $CYBUH SKaHHHH

Mnucor Ba Macazaaap

Kyinparn KeTMa- KeTIHKJAPRHHT YCYBYH €KH KaMalBuH 6f-
JHIVHA aHUKJAHF

26. x, ==%']i.

1
27. x1=l, xﬂ+l’=l""ix_a (n>l)-

28. xﬂ+l=31(xn+f‘), x1>0, a>0.



29, Xyl =x,{2—x), 0Zx, <l (n=1)

30. n, uu RaHAal TaHAAHCA, #3> 7, JAp YUYH KyfHaard
KeTMa- KeTJINK/1ap MOHOTOH GyJamu:
3z, n¥ n!
a) xn—r;, o) Xy = o B) x, "=
Kyfiunara KerMa- KeTIHK JaDHUHT MOHOTOH Ba YerapasaHraH-
JIHTCHHE KYPCATHHI:

31. a)x--—l—l—]/2 V3+ +V—L_——~2Vn+l:
1
6) Y,= _V-2 — + . V_H-—Q sz
32. v =9, x,,, = (x, -—3)“‘ KeTMa- KET/IMKHHHT  YCyBuH

SKAHHHH HCOOTAAHT.
2-§. COHJIAP KETMA-KETNHCHHHHI JTHMHUTH

Xy Koy oo vy Xyy o v (N

COHJIAD KeTMa-KerMrd Xamaa Oupop a cod (@ (R) Gepnaran
Gyicun.

5-rabpud. Aeap ¥e >0 osunzanda xam wyndai Ha-
mypan  no=n,(c) con monuscaru, 6apia n > n, Hamypaa
COHAQD YHuyH

[x, —a|<e

merecusaus  Gaxapurca, {X,} Kemma-KemAuK SKURAGULY 64U
Oetiusrady, a con sca {x.} xemma-Kemaukrupz sumumy Oed
amanadu ea -

lim x,=a é&u x,—>a
R0

Kabu Gessuranadu.
By Tampudun KHckaua
¥e>0, gny=n@EN, ¥Ya>n=|x —a|<e

Kafil ahoramall MyMKHH.
7-Mucot. Yudy

n I 2 n
X} = o, e
=2 5 L A
EeTMa- KEeT/IHKHHHT JHMHTH @ = | GyIHImMHEY K{P CATHHT.

20

HxTnépult myc6aT e connna oJamu3. By e >> (0 conra Kipa
ny = [l_] Ieftunica, y Xoapa ¥ >R, yuyH
1 1

(%, —al= =ﬂ+l.<ﬂo+l<€
Gyaau. J[lemak,
lim 2~ =1,
B—yo n+ 1
8 Mucod Ywby
==, o L L =
=57k —L v o T
KeTMa- KETJHKHHRT JHMHTH HOJb Gs'mumknn Tabpudra acocad
HCOOT KHJIHHT.

Uxtuépnit MycGar & COHRM onaiiauk. Yaga 6y & > 0 conra
Kypa wWyHpalh HaTypai n(n,=n; (e} €N) COH TODUMUIIMEH
KypcaTHIl KepakkH, £ > f, 65’mraH Gapua HaTypal n CORJiap
YYYH (AE€MaK, TODMJTaH n, COHfaH XelHH KefMajuraH Hatypan
COHJIap YUYH)

lxn_0l=Ixn|<e

TeHrcHaJHK Oaxaphiicad. KOxopupa afitwiran 1, COHHH TOMHL,
onatia |X,| <& TeHICH3/MKHH €Wl OpKAJH aMAJra OLLHpU-

JAIH;
o l=1n
nl= || <
Pagmankuy,
(—-l} 1 1 — 1
| l<8¢=‘ ‘—_<B¢>—<Vn ‘::’n>—‘
¥n ) &?

Jlemax, r, Hatypa: coH cudartria [ ]-{- 1 =n, onHHCa,
yHIa ¥ n 2> ng yuyH
(— 1)” _ OI <e
V_
6ynann. KeTMa- KeTAHK JHMHTH Tabpudura GHHOAH

lim &7
n-l.l:g Vo =0

6ynapH,
21



dcaar ma. Ulyws TaexUpIam JOSUMKE, KeTMA- KeTAHK JIHMHTH
TabpHpHiark Gepunran £>>0 ra KJpa TomWdamdraw n, = n, (&) HaTypan
COHTNAD (srbrrg V¥R VIYH | x; — @) <l 8 TeHrCH3AHR GaKAapayaJHFaH)
®yna Kyn SyAamd, YnapnaH GHDHHY OJHI eT2PAHAHP.

6-tavpud. A2ap
lim x, =0
R—e00

6grca, y xorda {x,} nu wexcus xuuux muxdop 0e6 amasradu.
Macananu:

b 0= (1) 2 tn=(=2) 9= (<

Jap 4eKcHs KMUHK MuwAopaap Gynagy.
T-ravpud. Aeap ¥ E >0 con oaunzanda xam wyndal
Hamypas n, cOH mMORUACaKy, ¥ n > n, y4yn

|x, | >E
6yaca, {x,} nu uexcus xamma muxdop deb amaradu.

Azap % E >0 con oauneanda xam wyndad ny € N mo-
nuscaku, ¥ n>n, yiys x, > E (x, < —E) Ogaca, ynda
{x,} xemma-kemausnunz aumumu + oo (— oo) 9e6 oaunadu
6 lim x, = + o0, (lim x, = — o) xabu Geszusanadu.

n-+00 n—soxy

9-Mucoad Ywby
(=" 2, 2%, 25, .., 2", ...

KEeTMa- KETJIMKHAHT JMHTH - 00 SKaHHHH KYPCATHHT.
Hxtuépuit £ >0 comnu onafiimk. Yama 6y cosra Kiypa
myHAal ry € N (ny=ny(F)) cOH TOMMWIMLIHHH KypcaTHUl Ke-

pakxu, Gapda n > n, y4yH -
x,=2">E
TeHTCH3NHK GaKapHJICHH.
OJtaaHra MHCOMHU eYHill KapadHHpa adTraHHMH3JEK, fty COH

VTS E @

TEHTCU3/IHKHE euHll OPKAMH AHHKAaHalH.
Pawinanxu, '

TS E @ log, 2" > log, £ V71 > log, E.
0< E < | 6yaranna, n,=n,(F)=1 peimaca, E>1 6far-

ranjia, n, = llog} E] nefiuaca, ynpa ¥ n>> ny yuyH Xap AOHM
(4) TeHrcHaMMK Gaxkapuiamu: '

x, =2 >E.
22

By sca

lim x, = lim 2" = + oo

=0l Ti—»iz

aKaHUHH GHJAAApaH.- .
{x,} Ba {y,} KerMa-KeTIHK/Ap Gepuras GyacuH.

K y#mparn

X+ Y x2+y2....‘xn+yn,..
xl—yl’ xz-_yg, ...,xn_"yn, .
Xy oYy XgoHo ooy Xy Uy e

nooX *n

'__' - » . a LI _' L )

in i Yn
KeTMa- keinkaap {x,} Ba {y,} KeTMa- KETJHKIADHUHIT MOC_pa-
BHIIAA QMPHEANMCH, aliHpMach, KynafitMaci Ba HucGatn je§ ata-

JailH Ba

(g, %0, n=12...)

{xn + yn}’ {xn _yn}’ {xn ) yn}r "t_i}

Kabu GearnnaHain.

8-§. IHNMHATIA 3TA BY¥JINAH KETMA-KETJHKJAP
XAKHIAA TEOPEMAJIAP

Aditafinug, {x,} Ba {y,} xerma-keTmKnap Oepunrad Gynu6,
yAap HekN¥ JMMHTIA 3ra GYJICHH:
lim x, =a," lim y,=b.

H—+oo R=roc
Y xonpa:
D lim@x,+y)=axb
2) lim(x,-y)=ab
3 lim 2=2 (0
Haow o b
6ynann.

4) arap ¥ n €N yuyw x, <y, Oyica, a < b Gysianu.

Senatma Arap ¥ n €N yuyE x, <<y, 6¥nca, a<ib Gjauwmn

1 i

mapr smac. Macanan, x, = m. Yy = — KeTMa- KeTAHKAAD  YuyH
n

X, <<y, Baa=b6=0.




JlumuTAapra AouMp MHcOM Ba MacaraJap kymuHua 1) — 3)
KOHZanap €pRaMuia edHJIanH.

10-mucon Yuby {x}= { :KT} KeTMa- KeT/IMKHHHAT JiH-

MHTHHH TONMHT.
By xeTMa- KeT/IMKHUHT JIHMHTH KyH@HAATHYA TOMHMANM:

5
r— — —
lim 3Y% — tim 3¥2 /8 _qim V2 _
n-muﬂ-f—l -0 {n+1)!n - f+—l
n
1im i
_onox¥a g
Jim (147)
By epsa 6u3 ¢oiipananran lim /,—5_ =0, lim (l + -l—) =
H—sin> ln R—ym n

= ] myHocaGamap GeBocWTa JIHMUT Tabpuura Kypa HeboT
KHAHHAIH. '

il-mucon Yuby {x}={/n}
LYS V3 ..., V...
KeTMa- KeTAHKHHHT NMMMUTHHHE TOTHHT,
Pabijaugy, % n > 2 ma 21”/:? >1 6§J1a,an. Arap
a“=21u/}?—l=>2'f/§=l +a, > Vo=(+a)

Bedunca, cyur bepHyamm  renrcusiurniaam  Qolgananunca
(Asnapo T., Mancypos X. «MaTemaruk asanms» [ xuamy,
66- 6etra Kapanr), yHfa

Vi= I4+ea)*>1+ne >na,
Gy Tonamu3., KefiMHTH TeHrcHaJHKAan
1
&, < T/:;I_-
Oynuum keant dukand. Hammwana yngy
1 n— __]_ 2
<‘/“<(‘+;f;) 5
TEHTCH3/HKKA KeslamMu3, Arap
. 1 \e

b

24

SKAHHHW XHcoOTa ONC2K, ¥ XoMima 5) Ba ioxopmpard 4) Kougza-

ra Kypa
limya=1

R=-p00

GYIHUBHE TOMAMH3.
6) {x}, {y,} Ba {z,} KerMa-xemmKNap OepuaraH OGYiacuH.

Arap % n€N yuyH x, <y, <2, 63m0,
lim x,=1lim z, =a

6yaca, y Xoma {y,} Kerma-KeT/HKHWHN JHMHTH MaBkyA G6y-
JHe,
lim gy, =a

o0

6ynanu. \
12-Mucon Yuly {x}= {—; €0s n} KeTMa- ReT/IHKHHHT

AHMHTHHH TOITHHT,
1
PaBmanks, 64p TOMOHHaH, X, = - COs, 7 YUyH -

1 1
-1 - s ng—
n n i .
TEHICHAMHE GamapHNanH, HKKAHYH TOMOHIAH, -

lim (— l) = lim (l) =0.

f-po0 n n-m \ 1

Vuza {x,} = {co‘ln} KeTMa-KeTMK  XaM JHMUTra 3ra 6y-
b, '
. lim fcosn=0
t-po0 N
Gynagy.

6) Arap {x,} Rerma-KeTimk §cyeuu 6§au6, IOKOpHAAH He-
rapafiaerad 6yJica, yHHHT' YeK.J# JUMHTH MaBkyA Gysamd.

Arap {x,} Kerma-KeTHK KaMaioBuu OY/HO, Ky@HAaH dera-
panaurad Gyica, yHMHT YeK/H JIHMUTH Mas:Kyn Gyaali.

13-MHucoa BupHeun Xamum x, = 2, KeflHHTH XajJlapH 3Ca

X, = é(xn + .l..) KouZa EpjaMmaa aHHKJTAHAAHTaH KerMa-
Xn

"t
KOTMKHHHT UMUTH MABKYA SKAH/NTHHH KYPCATHHT Ba Wy JH-
MHTHH TOIHHY. -
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Appano x,=2 Ba x, = %(xﬂ + xl) (n = 0) €Ynransury

Ja x, >0{n=1,2,3,...) 6yauum paswaH-.
MMM X, — X, aHUpMaHH KapanMs:

| 1 1
X —x =—|x,—x - — =
n+41 " 2( n n—-l_!_xr3 xn—1)
1 xn—l"‘"‘xﬂ l
=—lx —x - —=x
2(:: n—]+ X1 Xy ) 2(n u—1+
+xnul_xn)=
Jemax,
xn+lmxng0=>xn;=xn+l

TEHICH3NHK OaxapuianG, Gy Cepuaran KeTMa- KeTJIHKHMHE Ka-
MatoBud Gynuinny Gunpupagd. Hlyapail xuanG, Oepuiran Ketr-
Ma- KeTJIMK KaMaloByl Ba KYHHIAH uerapananraH 3kad. YHAa
KeTMa- KETJHK YeKaH JIMMHTTA 3ra 6yjaau. Dy anmutnu ¢ GH-
JaH Geqrunad

1 ]
=g (5t )
TEHTVIHKIA JHUMHTra y7TcaK, y xodna

lim xn+l=lim—;(xn+xln)=:»c=-é(c+ %)#rﬁ:l

f-y00 R0

Gymniun Kenub uHKagH. SKHRJIaIyBuH KETMa- KETNUKJIapRHHT
xoccaiapira Kypa x, > 0 6§iaraHd yuyR ¢ =1, AbHH

imx, =1
mMyHocabatra sra GysnaMus.

7) {x,} xeTMa-KeTaHK AKHHJAUIYBUM GYMMILA yuyH, ¥ e>
>0 coH omunranga xam wWyHAad ny € N coH MaBxkyn 6yumG,
¥ a>n, Ba ¥ m>n, aapaa (n5&m)

|x, —x, [<e

T‘GH!‘C};SJTHKHHHI‘ Gamapunuun sapyp Ba erapmr (Koum xpute-
PHECH).
HM-muconr Ywby

cos IV | cos 2! cos n!
rj=t—4+ —"—4 .., + —
.} {1-2 * 2.3 + + n(n-{-l)}

KEeTMa- KETVIHKHHHT AKHHAAIIYBUH 3KAHHUA HCBOTAAHT.
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b
3

Bepuiran KeTMa- KeTuK yuyH {(n > m)

R e g )
6ymHS,
1% = % | = l (mm-}:(;?;rni[?) (r:igl(:jj:) Foee
+ :(:ir” |€ (m+ll)(m+2} + (m-|-2l)(m+3) ot

N ”‘":“) =(mfl-1—m-ll-2)+(m-ll-2_m;-3)+ o

I Ly_ 1 1 1
+(;—_n+l)_m+l n—[—l<m+l
63na74. |
Arap % e>0 conra Kjpa n,,>—£ — 1 nefipnca, y Xoa3a

n>m>n, Gyaraiia

1 1
- —_— e
%, x”"<m+l<no+1<
6ynanu. Jemax, Kouwm xputepuiicira kypa OepHarad kera-
KeT/HK YeKJK JHMHUTFa 3Ta.
15- MHcoa. Ymby

=tk gttt o)

KeTMA-KeT/IHKAUHT SKHHIIALIYBGH SMACAHTHHYA K PCaTHHT.

Kouw kputepuficara Kypa 0y keTMa-K eT/IHKHUAT AKHHAALTYBYH
SMac/IMFHHA MCO0TJAIN VUyH HiyHOak &, > 0 con Ba HXTHEPHH
HATypal A yuyH UIyHpal m,, n,€N TOmWAMO, n, >n Ba
my, > n Gyarasja

, Kne ™ xm.l > &
GaxapH/HIIMHE KYpcaTHWl Kepak.
gy = _;_, rp=n+1, my=2 {n+ 1) (paBlWanky 1, >> 1, My>

>»n) Gyaranna
1 1 1

[ =5 = Tt ot T e 2
a1 1
= ot 2 >
Gynann. Jemak, Gepu/iraH KeTMa-KeT/HK JUMWTTa 3ra 5Mac.,
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MHcoa Ba Macaaanap
Connap ReTMa-KeTIHTH AHMHTH TabpHdHTa Kfpa K§pcaraaran

coHJiap GepHATaH KeTMa-KeTAHKJAPHUAT JINMHTH SKAUJIMTHHH He-

GoThanr:
33, x, = —;:_’l_); , a=0,
_ el .
34. Y= "L'};':)_*_—ln, a=_0.

3”
35- JCn bt n_l' a= 0.

36. x,= I;fﬁl , a=0.
n

87 x, = 2EL =1,
n

38, 5 = ZA+ 3L
4n% — 5n 6

39. x, =V§, a=1

KyHHllarH coHMap KeTMAa-KeTHKAADHHHHT JHMHTHHH TOIHHT
40. lim }/4nt 1.
A—p00 n

L dim (VA Fa+1=Y n*—1).

1
a=—.
2

R—
42. limn(Vrf+ a1 —VniF1).
b
43, lim A D a4 210
‘s (a— D1
44 lim n3+2"—|—cosn
" s o0 2" +-sinn ’
5. lim ——, (@30
46. 1im 213" (150, 5>0).

nos 5a% 4767
. 1 1 }
47. lim (E+§:§+"‘+ )

-+ @ n(n+l)
. 1 1 1
’48' u].im. (? + 15 et 4,.,:..1)'

2428+...+nb+l)

49, lim -
- N> & n
. x ) 4 X _.E_
50.411};1 (cos? cos-4— cos rell cos 23)
. ltata-24+...Fna a> 1).
51. lim — R , @>1)
B ———
. lim s .
52 Ml_.}/-n 4+n-t1
Llimy o7 L 52 .
5. lim) 21 5"
54. limy/ 23+ 27 34... +273"

Her 0

85. limy 154 2%+ ... +n"-
fi—e 00

. 1 1 1
56',.2‘2( van tyers T T vata )
1 1
57. lim( + ...+ )
neo\y 3 i1 Va2 Vit
Koum xputepuficnaad dofigaranut KyAHZarH KeTMa- KETHK-
JAPHHHT 9eK/IH JMMHTrA 3ra GY/JHIIMHY KYPCATHHI:

sin 1 sin 2
58, u='—'2_+ % T on

sinn

- ! 1

59. x’}=l+-2—=+...+-"-’-.
1 1

80. xu-l+-§+...+ n[.

61. x,=1 -]-2—:‘- + ...+ ';:T yuyH &> 1 Gynca AKHEAR-
wysw, @< | 6yaca ySOKJIAMYRIH SKAHNHIHHR KYPCATHHT.
62. [x,] KeTMA-KeT/IHK Kol KpHTepHiACHHE KaHOATJAHTHP-

ca, { ), (V1% || map xam Kol KpaTepeficHH KaHOATJaH-
HILIHEH THHT.
mpﬁs. Ar:gpﬁltn}, [ ¥,) xermaxermknap Kowmn KputepHicy-

nn Kasoamiantapea, |{x,+4,) (r> 1), {%,¥,] Xam Kour

KpATEPHCHAN KAHOAT/IAHTHPHILIHHE KYPCATHHT. :
64. Arap {x,] KeTMa-KeTIHK Y9YH |x, p— %5 1< > 6ya-
ca, {x,)} Kouwm KpuTepuficCHHH KAHOATJIAHTHPHUIMHH KYpCaTHAT.
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~ 4-§ KETMA-KETARKHHHT KYRAH BA IOKOPH

JIHMHTJAAPH
®apas kunaiingk, uxTuépuit
x,, Xy x3, ey, xn.

KEeTMA-KeT/IHK Gepunirad Gynachs. By KeTMa-KeTJIHK XaAJapHAaH
Tysuiran ywy x,, x,, ..., Ko oo (< <<y
nEN, k=1,2,...) Ketmaxeriuk Gepmwiran [{x} KeTma-
KeTJHKHHHT KHCMHH KeTma-keTaMra aef aTaiaiu. .

{%,} KeTMA-KeTMUKHHAr sKHHAAIIYBYH KuHCMEH KOTMA-KET/H-

= )
THHHHI' JMMHTH GEDHATEH KETMA-KETAMKHHHT KHCMHI JWMHTH
JeC aranagm,

{X,} KetMa-KeTmK KucMHH JmMuTIApHEMHT SHT KaTTacH Ge-
PHJIraH KeTMa-KeTIHKHHHI 1OKOpA AHMNTH Je6 aTajaid Ba
lim %,
A—pog
KabH Geirunanagy.
{_xn} KETMa-KET/HK KHCMHA JHMHTJIADHHAHT 3HT KIUHTH Ge-
PUITAH KETMA-KeTAHKHMHT KYAM SAMATH fe6 araiafy Ba
lim x,

Repoo

Kaﬁlil( Gesrutanany.
CTMA-KETVIMKHHHT I0KOPH BAa KYHH JITMHT/JADHEH KYHRHOAIH-
U3 xaMm uofanall MyMKHH; v g Ry
—_— P.¢e>0 gn' ¥n>n=>x <<L+4e
lim x = LA::#{ Y G
naw " L. ¥e>0 YN, >N = x, > L —s,
1° %2 >0,gn, ¥a>n=+x, >[—¢
lim x, = l@:ﬁ{ ’ TN
" P He>0, ¥ N, ge>N=>x, < [+ 6.
16- Mucon Yuwsy
o) = {1+ cos 7}
KeTMa-KeTHKHHHT KyHH Ba 10KODH |MHMHTAGPHHH TOMMHL.
Bepusran keTMma-keTauKHHr
{ Xamwet} B8 {2y,
KHCMHH KeTMA-KeT/HKJAPHHH KADAFMHS.
Pasinanku,

x‘;‘m_l=l+003

(2n— Dn

T
r
[

3

Gynazu. JeMar, Gepiiran KeTMa-KeTHKHUAT

{Xom1}s X1 Xar Xgo «

KHCMIil KeTMa-KeT/IUrH JIMMHTTa 3ra Ba y 1 ra TeHr:
J;,ETQ x2m—l =1

< Xomoyr -

Bump (x,,] KHCMHIl KEeTMA-KET/IHKHW KapafiMu3:
Xy, = 1 +-cosman.
Arap
1, arap m = 2k,
cosmm = [—1 arap m=2k—1
SKauuHH IbTHOOpra OJicak, YHAA
[ £} = (1 +(=1" =(0,20,2, .. ]

GymmmmEE Kypamus. { Xy, = (0,2, 0,2, ...} KucMuH KeTMa-
KeTJHK AKMHAALIYBYH 3Mac. By KeTMa-KeTAHKAa
X =2, Xp_ny= 0

676, 2 Ba O COMIapH KMCMHH JIHMHT SKAHJIMFHHH KYDaMH3.
Suiu

{ Xipmp}t X2r Koo Xaoo - -0 Hgpp -

KeTMa-KeT/IHKAApHR KapaHJHK.
{x,.)} xetmMaKerHK yuyH V' EEN g
X < Xypry BA Xy, <2
Gynamm. Jlemak, {x,) KeTMa-keTMuK YCyBuM Ba y FOKOpHAaH
yerapaflaHrad. YHia Oy KeTMa-KeTUKHMHT JIMHTH MasXyl Ba
- ' 4k *
limx,, = lim (1 ﬂ)=2
koo ik ko0 + 4+ 1)

lynaafi KuanG, GEpHIraH KeTMa-KeTAHKHHHT KHCMHE KeT-
MA-KeTVIHKJapH JHMHTIIADH ODACHAA SHC KartacH 2, SHI KHYHIH
sca O TA TEHr SKAHAMTHHH KypHW Kufud aMac. Jlemak,

lim x, = lim (l—]— cos“i) =2,
R n-soo 2
lim x, = lim(l + oos-"—“) =0,
R—=tm =0 2

17-mucon. Arapa,= sup {x,} 6¥.ca, lim x, =lime,y sxan-
[ +%1 fi-pag

=02
JHTH KYpeaTHCHH,

al



Assano lim &, MABKYUIMTHRY KYypCaTamus: 6) lim x, + limy, <lim (x, + 4,
T o n—00 oo

=300 nsoo

oy =sup st ..., &, = sup {x}. : SKAHMHH KYPCATHHT.

_ ] £l Esntl g {x,} Ba {y,} KeTMa-KeT/MKJADHHHI IOKOPH Ba KyfiH JHMHT-
Bynnan k¥punaguk, Uy 2 0. .. =0 U ABHH e, ] NapH YeKaH COH GyaraH xosd CHJAH YEKNAHAMMS,
KeTMa-KCT/IHK MOHOTOH KaMaloBUH 3KaH. ¥ XoJ4a YekTH &Kk HOxopuza KeJTHPHITAH MUCOJApTa acocaH:
vekcus lima,, Maexys, 3) lim x, +Timy, =limsup {z}+

1-Xo0a. lima, = o 6y6, « vekan com 6yncn. ¥ Xoama e e e iR
Jmae, y ¥ X + lim sup {y,} = lim (sup {x,} + sup {z,)) >
Ye>0, ny=n,(e)EN tomutamuky, ¥n >, yayn a—e< n-yeo Rsn R k30 k> ,
<e,<a+e 6framm. = limsup {x, + y,} = Him {x, +y ) °
@, = sup x, sKaHH caGab/u | fmeden e |
k>n 6) lim y, = lim{(x,+ ¢ )+ (—x N <
H—roc =i

a—e<sup £, < o&-¢g. S N
ke < lim(x, + ¢)+ lim{—x) =

Paswanky, G6apua n > 1 aap yuyn e "
P = 1 Jap yuy = lim (x, + y,) — lim (x). f
Fi—r0

X, leka<06+8=>- ¥ e >0, gng=nye)eh, _ : —
¥a>n, x,<ate (1 ByHaan: ngxn-l-znzyﬂ QE(-’-‘,,. +4,)
sxar:nzlgzplngg:-ﬁm' Jua Gepuiran ¥ &> 0 yayn mys 19- Mucou, Arap nlg:: x, Mapxyn Gynca, y Xonfia HXTHE-
Aait K=n k(e) € N TOMHIAZEKH, YHHHP YYyH puit {y,} yuyn L
oy > e | Jm 3y o ) = im x, + limy,
6ynagu. AMmo, Gapya n > | Aap yuyH o, >a, my cabatm SKAHWIHEN K§CATHET.
Xy > By —& > @—e=> Xy D> A2, (2) IOxopnua Kenmpmlrai MHcoaJEplra acocaH: .
(1) Ba (2) napnan kYpunanxy, a) fim(x, +y,) < lim x, + limy, = limx, -+ limy,;
i % = = limor, = limsup 2. 6) lfrr'l_ (*, +9,) = lim x, +ni_i"nT g,= lim x,,—!—'!_i_rﬁ Yy
a0 k05 £ o =00

2- X0/, @ =~ 00 GysichH. ¥ xonpa;

Byaapnan
| VE>O dng=nlE)eN, ¥n>n, @, <—E= Tim (x, + 9,) = lim x,+ lim y, sxan_KenH6 uHKamy.
= Sup:{xﬂ < —_— E::)-:xﬂ < — F. Ras00 LEY) n— oo
kn
Mnacosa Ba Macananap
Ly caGa6mu; r .
Kyhugary KeTMa-KeTHKJAADHHAT [OKOPH BA KYyHAH JIHMHT/a-
limx, = limsup x, = — oo, PUHH TOINHHI:
. RSB Do R e (e Iy
18-msicon. &) Tm(x, +4,) < T », +Timy,: 85. x, = ———.
Hvivos Narcs nayom "
3—438 33

82




66. x, =n—"".
=y (-1
67. xn"_ n + 2 *
. =1 i cos? ﬂ.
68. x, =1+ " ——
69, x =1 +2(—"'+3=D * 7
: a—1 oS 2nn
70, x, = pu 5

7. x,=—ni2+ (=7

i s R
15y (14 L] 90
73, x, =y 1+ 27

om0
74. x, = 08" —
HeGoraanr:
75. lim %, = a<> lim x, = lim x, = a.
=0 n—ow s 00
76, {im(— ) = —lim x,.
ft—00 o0

' s Hf HXTHEDHA KHC-
77. (X k= 1}, {x,} KerMa-KeTJIHKHA pHit
muil xeTMa-keTaure Gyaca, y xonia
a) limx, < limx,.,,

H—roo fi—roa
6 limx,,. < limx
) n—-ab k) N—ros "

SKAHJHTHHH KYPCaTHHE. X
i im i aTHHT.
78. lim x_ == lim ini {x,} sxamutil KypC
=00 k;:sn‘ . . .
. 79. lim x2 = max({lim x)?, (iim x.)%)
e R0 [

SKAHUHH KYPCATHHT. . :
i i im
80. limx - lim g, <lim(x, + g < lim x, + limg,
n:;v 0 —so0 Tl o i

SKAHWHH KYPCaTHAT. . . __
81. Arap ¥, =0, y, >0 Gyica, nl%g X, lﬂ Y, <

<Tm rg) < B0 O

6y MWHKKHE KYPCATHAT.
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IIT 606
OYHRIINA BA YHUHT JIMMATH

1-§. SYHKIAA TYHIYHYACH

X Ba Y XakukHil cOHMapHHHT GHPOP TVIJaMmaapH GYJcHR:

lI-travpud. Azap X mgnaamdace xap 6up x conzg 6u-
pop xouda fxu Konyuea xgpa Y minsamOan Gumma y con
Moc xgdusca, X mgnaamda pynxyua bepusrean (aruksanzan)
0e6 amasradu ea [:x—y éxu y = f(x) kabu Geszttrauadu.

Byniaa X — QyHKUMAHHHT aHRKAAHAI TYN/AaMH {coXacH), Y —

PYHKUHAHUHT Y3rapuil TYWIaMH (coXacH) fe6 artanagd, x—

3PKAH V3rapyBuH (byHKLUHA apryMeHTH), 4 3Ca 5PKCH3  Yara-
pyBUH (X V3rapyBUHHHAT YHKUMACH) 1e6 aTasiajy.

Macanan: 1) f—xap 6up Xakukuit x coHra yHuWHr GyTyH
KHCMH [x] HH moc KYi0BYUH Kouaa O6yachd. [lemak, f:x— [x]
éxn y = [x] dynkupara sra 6ysamus. By OYHKUMAHHHD aHHK-
Aanuw TYnaamMH X = R, Yarapuin Tynaame aca Y = Z Gynamw,

2) Xap Oup paumonaa coura 1 nH, xap Gup HppaumoHan
coHra 0 HM MoC KyHMIN HaTWKacrHAa (yHKUNS XoCHA Gyhamu.
¥Yan Jdupnxae dynkuusacH felivnagd Ba D(x) kalu Genaruna-
HaJn:

1, arap x€R paumoHan coH 6ynca,
0, arap x &R wppawvionan con 6y.ca.

Jupuxse QyHKUMACHHHMT aHHKJAHHW coxacH X == R, ¥ara-
puu coxacH Y={0, 1} Gynaau.
- MHcON. Yby

D{x) =

i
MRS g

YHKUHSHHHT aHHKJAHAII COXACHHH TOMMHT.

V1 — ¢ nbofa Kacp Maxpakuia SKAHMHMHHM XHcobra osnd,
1 —x* > 0 mynocaGatra sra G6ynamus, Aawu | x| <C 1.

Jemaxk, GepunraH (QYHKUHSAHHHT aHHgIanHm coxacH (—I, 1)
uHTepRangas Héopar.
2- Mucon, Ywty

] =Vlogl,,o sin x

YHKUAAHHHT AHHKJIAHULI COXacH Ba (YHKUHA KHAMATIAPH TYT-
JIAMHHH TOTMHHT,

V 1og 90 sitix udona log,geq sin x> 0
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MyHOCA0ATHHH KAHOAT/AHTHPYBUH X JapAa MabHora Sra SKariH-
rURH XpcoGra omi6, sin x> | TEHrCH3/MHKKA 3ra Gy namns.
sin x (YHKUMSHUHT SHT KaTTa KuiiMatu | sKaHufaH sinx=

=1, ABHH X = 12‘—-4- 2k a, kCZ Gynagu. [Hdemag, QyHRUIHA-
HMHT aHHKJZHHII COXAcH {—;i + 2%m, kEZ} TynAaMgaH ubopar.

SupH k HEHC Xap 6up k€Z kuéimathia sin (%+ 2kn)=1
67arand yuyH, GYHKUAAHHHT AHAKTAHWID COXACHAAH OJHHraH
Xap Kaupai x Aa 10g e, sinx =t 0 Gyranu. Ilyunaf gumo, Ka-
panaéTran (yHKUASHWET KpiiMataapd Tymiamu {0} Tymaaunau
nbopar.

y = f(x) dymxuust X TYniaMIa aHHKJAHraH GVncuH,

2-Tabpud. Azap wyxdad yaeapmac M (facapmac m)
con monuacary, ¥x€X yuyH

F<M{f(x)=m)
ijaca, f(x) Pyrryus X mgnaamdaokopudar (xydudan) weza-
pananzan 06 amaradu. Aeap [(x) pyrxyus xar foxopudan,
xam Kydudan wezapararean Gjaca, AoHU wyndald yazapmac
M sa m consap monurcaru, ¥ xeX yayn
m<f<M
6gaca, f(x) Pynxqus X minaamda 4eeaparancar 3e6 amae
»2adu.
3- MHcoA. Ymby
f () = 2% 4 3sin 2«

(pYHKIMAHHHT YerapaNaHTaHAHTHHA KYDCATHHT. Papwanku, Oy
PyHKma R = (— oo, 4+ 00) Ha aHHKJANTAH;

[2°°F 4 35in 24 < | 21+ B|sin 20 < 2+ 3 =5

Jemax, ¢yskuus R Aa uyerapasiaHrad.
QYHKIHAHUKT  I0KOPAAAH (Kyfugan) uerapaiaHMaraHurd

Oyuzait TanpudsaHaiH.
3-tawpud. Asap uxmuspudt M (uxmuBpuld m) coroaun-

canda xam, wiyrdal x,£X {x, € X) con monurcard,
fld >M (flx) <m

6iaca, f(x) dysxyus X mygnaamda roxopudan (xydudan) «e-

eapasanmazan Oelfuradu.
4-mucon. Ywdy f(x) - x% x€(0, + 00) OYHKUHAHHHT
FOKOPUIAH 9erapaaHMaram/MriHH KypCaTHHF.

By ¢VyHKUHA IOKOpHIZAH uerapasanraH GYJcHH RefHK, ABHH
wyegadl M coun tommanG, Gapua x€(0, +4-o0) nap yuyn £*<<M
MyHocafat ypuwi. By TeHrcua/MKpaH xypunajwky, M >0.
S xy =V M+1 COHHH KApaMHK. DYRKUMAKMHT Oy RyKTa-
narn Kuiivat f(x) = =¥ M4 1 =M-+2y M+1 ra
TEHT.

dapasumuzra k§pa f(x) <M, f(x) sca M+ 2/ M+1ra
TeHr 6Yanb, vy xap zonmm M nad Kartra. By amugmsTt kapanaér-
raH QyHRUUAHUAT IOKOPHAAH YerapanaHMAarauMuriHe KypCaTau.

Mucoa Ba macananap

I{yﬁungm (OYHKUMANADHUAT AHHKJAAHHII COXAIapHHH TOIHHI!

L=V 2x+1—=Vx+1

2. f(x)=1g(1—x3).

3. f(x)=3—2cosx.

4 f(x) =V —log,(x — %)

5. f()=5"—2F

6. F(x)=1gy 16 —x%,

7. f(x) = arcsinx - 2
fy=aresinx+ /2

8. f(¥) =|x]—2.

l
9. f(x)= TEeTe
10. {(x) = log,,, . Sin x .

1. f(x) =) cosx.

- 12, f{(x)=Incosx.
13. f(x) = arccos (3—x).

14. [(x) = ,3/ S
15. f() =y F—1x]—2

16. f(x)=log, . (x* — 3x + 2).

17. AHanuTuk ycyaga OepHiraH, aHHKJAAMHm coXacH ¢a-
Kar 6uTTa conpaH uGopar QYHKUHATA MHCON KeJTHDHHT.

18. AnasauTuk ycynga GepudraH, aHuknaHuir coxach [1, 2)
CErMEHTHHHT HYKTasapH 6yaran ¢yHKUEAra MHCOJA KENTHPHHT,

Kyiuzari QyHKIMANAPHHKY aHHKJAHHLD COXalaps Ba QyHK-
UHA  KHAMATVIapH TYNAaMJADHHH TOIHHT:
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19. [(x) = logy (— x).
20. f() =V 1gcosx + 4.

o1. f(x) = ‘%‘ &

22, f(x) = 2\,
23, f()=|lx]—11—nx

24, [(d)=x+ %
25, f(x)=;;—~::«—l-.

26. f(x) = cosy x + 100-
27. f{x) = clgx-tgx
28. f(x) =sinx+ 3 3 cosx.

29. AHa/mTHK ycysaa GepunraH, KufiMaTaap TYrAaMH Ky-
Axjarmya Gyarad GYHKUMARAPTa MHCOJIAD KENTHPHHT:

a) dakat 6MTTa coHAaH HOOpar;

6) MKKMTa coRflaH HGopar;

B} HaTypan coHnaapiaH u@opar,

r) Gapua 6yTyH coHNaplaH uGopar;

n) (0,1) untepsan uyiKTanapuiaH HGOpAT GYACHH.

Kyimaara ¢yHKUMANAPHAHT YeTapaNauTas/HrHEH K Y PCaTHHT:

30. () =- £€[0,3].

—10’
¥3
31. f(x)=x‘—+l. XER.

2—1

32. f(x)=|x3_—|i, XER, x=+ 1.

2sinx .
1 —tg2x

33. f(x)=

34. f(x)= -é- sin x.

35. f(x) ea g(x) dynkuusmap X TyniaMaa aHMKNAHraB
6ynu6G, werapananran Gyfca, y XOjia

a) f(x)+ g (x)

6) (%} — g (x);

B) f(x)-g(x)
as

LA
qayHﬁuﬂﬂnap xaMm X TYnnamaa derapaNaHraHAHTHHH KYPCATHHT,
A}Y\KaHpail mapt Gaxapiica, ’Fg{—“& ¢yuxkuua  xaMm X TyO-
JiamMpa gerapajaHras GyJajH?
36. A(x) pynxkuma X Tynsiamaa aHHKJAHTaH Ba YerapasaHra

6yacun, v xonga ym6y (ysKupAnapmuEr X Aa uerapa/anrad-
JHTBERA K{pcaThHT:

ay & . ) aresin f(x);
6) léxﬁix) e) arcoos f (x);
8) cosf (;).’ ) arctg f (x);

0 sinf( x)i x) arccig f(x).

Kyiunary {pyHKUHASAPHHHT §3 aRWKJAHHMIL COX afiapupa dera-
panaHMaraH/JHIHHY KYPCATHHI: '

3. fm=Vx 1y
38. [(1) = Jx+2]. 2. /() =(5)"x
39. f(x)=2"*. 43. f(x) = xsinx.
40, [ () = x+ % ()= ——.

. f=|x|+12c+1. 45 [H)= m;gx'

46. [ (x) Ba g(x) dyHrumasap X TYnnamza aHukJaHraH Ba
yerapaZlanMarai 6YacuH. f(x) Ba g(x) GOYHKUMANAPHHHT afiHpMa-
et X Tynaamjia derapananrad GyMuud MyMKuHMH? Mucoanap
KeJTTHDHHT.

47. f(x) ba g(x) byuxkunanap X TVnnamaa aHHgJAaHras Gy-
mi6, f(x) pyRkuus X pa verapanawrad, g{x) sca uYerapanas-
Maran Gyscud. f(x} Ba g(x) ¢yHKUMaap opacuma apnpMETHK
aMannap GamapHill HaTHRKACHAa XOCHI GyaraH ¢yHKUMANAPHHUT
QerapanaHra/Mrd xaKkuia HuMa Jfefimie MyMmxud? Mucossap
KeATHPUHT.

48. HMxtvépnii QyHKUMAHMHT KBAaAPaTH KYAHIAH uYerapasiaH-
TAHAHTHHA HCOOTJIAHT.

4 1Tavpud. Aeap Vx,, %, €X aap yayn x,<xy Gjanua-
dan f(x,) < fix) (F (%) <[ xa)) 6yaca, f(x) pynxyus X myn-

jeyeuu (xamoud geyeiu) de6 amaradu.

Aeap V2, %,€X aap yugn x, < xy Gfauwudan f(x))>
=100 (F () >F(x)) Opaca, f(x) dynnyua X mynaanda
Kamaioswu (Kamould Kamaosy) 0e6 amaradu.
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Feyeuu 6a Kamaosuu Qynkyis MOROmMOR pynsyussap Oeb
amaradu. /
5-mucon Yuey i

FW=5 (x€R) /

(YHKUHARMHT KATBHH YCYBYH SKAHHHY ucﬁ_OTJIPHI‘.
W Xy, X, ER HyKTanapuu omub, x, < x, OYacun ne6 kapaii-
JHK. ¥ Xoapa

fo)—F0)=m—x=(—x) (F+x-x Q=
= (g — %,) [(x,+%xl)=+.3.xf]>d

6y nany.
y Hemar, ¥ %, %€R, x; Txy=f (%) <[ (%).
By 3ca f (x) = x® dyHkupaHEAT R Ja KaTBUA YCYBUM SKAHHHH
Gnnaupany. . .
6-Mucon. Yuwdy
|
f)=——

14
dynxtsEuer [0; 4 00) = X fa KaMaioBYH SKAHHHH KYDCATHHF.
X %y, X% € X HYKTaMapHH oMb, x; < X, OYacaH ned Kka-
pafinek. ¥ xonpa fy {x) = x* yuyH
fo ) —h () = —x=(p—x) (a+ ) >0
Ginann. demak,
¥ x, 5€X, ux<n=fi ) <f (x).

By sca f, (x) = x* 'byskumanusr, xymnasad, f, (x)=x*4-1
GYHKUHAHHHT KAPAIAETTaH OpadiKia YCyBUH SKaHUHH OHALHpalH.

duIn WV x,, X, €X HyKTanap yayR x,<Cx, Oy/Aran xonga
f (%) —F {x,) almpMann xapaityK.

i 1 | [

T W T TR e

. [
fs (x3 > f; (x,) Gyaraungan T e

M3 Hemak, ¥ xy, € X, 5, < =[ (x) <[ (x1), ke { (x)
HRoaa X TynnaMia KaMaioByd.
& 5-Ta 1:p1:1r§3. Aeap wyndai gazapmac T (T 5= 0) conu nas-
Wyad 6gacaku, W x€x yyyH
x+TEX, x—TeX,

fx+T)=f@)

< 0 3KaHuHH TOMa-
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6gxca, | (x) pyrryus daspult ynxyus defitaady ea by wapm-
Adpru Kanoamaanmupyesu mycbam T rapuune smz xunueu

(acap y masncyd Gyaca) Pynryuanune daspu 0e6 amaradu.
7-MHcon. Yiuby

f (x}) =3 cosx 4 cos2x

GYBKUMAHHAT JABPHA YHKRHA SKAHHAH KYpCATHHT,
DYHKUNAHAHT aHUKJGHHLI COXACH GYyTYH COHJIap YKHAAH Hbo-
patanp. ®apas kunaiimg, Supop T > 0 yuyn

3cos (x4 T)+4cos (2 (x+ T)) =3 cos x 4 cos 2
MyHocaBaTr $punan 6facun. x =0 ja
3cosT A4 cos2T =4
TeAraamara sra 66,
cosT <1, cos2T g 1
TeHICH3IHKJIaPHH 5BTHOOPTA OJICaK,

3cosT +cos2T < 4
6ynamn.
Hemak, T xyhupara TeHrnaManap cHcTeMacHHH KaHoOAaTJaH-
TApaNH:
cosT =1,
{cos 2T = 1.

By TeHrnamanap cucreMacHHUHT SHF KMUHK MycGaT edumu T=2

‘3KaHH DaBILAHAND.

Omm T=2n coHHu Gepuaran YHKUMSHHHT J4BpH 3Ka-
HUHH TCKWHPHIN KHAHH 3Mac: ¥ x € R yuyH

3cos (x+2m)+cos (2 (x+2n) =3cosx +cos2x

TeHrMK  Ypurmtaup. Llysaait kuau6, xapaiaérra dyHkuusa
AaBpuii 6y/u6, YHHHT NaBpH 2 71 ra TeHI SKaH.

Mucon Ba macanaaap

Ky#hugary dyHRIUATAPHUHT JCYBUH 8KM KAMAMOBYH SKAHRHH
aHMK/1aHT;

49. | (0) = 2",
50. f (x) =x2+ ;:I;»

51. f(x)“—*éo—:-;, x€l—n, a, |x| = %

52. f(x) =yx sinx
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53. f (x) = arccos | x|

54. . = gj .

[ (x) smVl_x2
55. f (x) =arcigx-—x.
56. f(x) ==L

lx1—1
57. f()=x—v x2—1.
__ 2 —sing

58. f(x) = > T oine” x€1{0, 2n).

59. f(0)=2-3""—97".

60. f (x) =x—esinx (0<Te< ).

61. Arap f (¥) dywkuua X Tynaamja aHukAaHran 6yaud,
MoHOTOH 6Vhca, y Xonja y = — [ (x) GYHKUMAHHHT XaM Mo-

 HOTOHJMTHHH KCOOTNAHT.

62. Arap { (x) > O TenrcusmK Gapua x €X fap yuyH YpuHiIM
Ba [ (x) MoHoToH 6¥/ica, y Xoapa y = I DYHKUHAHHHD  XaM
fix

MOHOTOHJIMFHHH HCOOT/aur.

63. MouoTon ¢yHRUMANApAAH TY3HITaH Mypakkab (yHKURs-
HHUHI MOHOTORJMTHHH WCGOTMAHT. :

Kyfupary QyHKUHSNAPHUAT JaBpiit GYHKIMS SKaHWHH KYP-
CATHHT.

64. f (x) =1{g (sinx).

65. [ (x) =V sin3x.

66, f (x) = 2' el

67. f(x) = lgsinx — lgcosx.

68. f (x) = sin®x.

69. f(x) =|cosx]|.

70. f(x) ={2x}.

71. f(x)=cos1/2 X.

72. f (x) = [2x + 5] — 2x, 6y epla {a]—Kapanraérran a CoR-
HUHr GyTyd KHCMHHH CHALHpPaIH.

73. f (x) =cos (sin x).

74. [ (x} = sin'x + cos'x.

75. f(x) ¢ymkus X =R TYynaamja amMkganrad Gynul,
yHUHD TPAdUTH X == @, x = b (@ 5= b) unsuKapra HUCOaTaH CHM-
MeTpuK 6YJ/ca, Y XOA#A3 YHHHI JAaBpHilaHTHHH HCOOTJIAHF.

76. [ (x) dynkuus X Tynnampa aHukAaHraH Oyaub, WIyH-
pati T 520 coun TonMmicakd, xap Kaugad x€ X fap yuyw x +
+ T€X, x—T€X 6yaud, Kyhuzars mapriapiad Gurrack Ga-
HAPUNCE, YHHRT JABPHAJIMCHHM HCGOT/AHT:
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D f e+ T)=~F (o
D f(+N=—
Y[ kT =L
OF e+ =r—0
5 x+ D=} .

77. | (x) = cos x + sinax faspwlt pynkuua Gyica, y Xouia
€ DPALHOHAM COH 3KAHMMTHHH HCGOTMAHT.

78. Bytyn connap yKmaaH OuTTa HyKTAa YHKApuG TalllnaH-
rag TYmaMAa aHHUKJAHraH QYHKUHAHEHT QaBPUA SMAC/HTHHH
HeGoTaAaHr.

y = f (x) pyukuua X(X < R) Tyniamna aHHKsIauTad 67:1H6,
¥ x€X yuyn —x€ X GyAacun.

6-Tabpud. Aeap ¥ x€EX yuyn [ (—x)=f (x) 6jaca,
F (x) wypm pynxyun, [ (—x) = —[ (x) bgaca, [ (x} Pynk-
yus mox Gynxyua 0e6 amaaradu.

8-MHucoa. Ywby

f)=log, x+ vV T+ )

byHKIHAREAT KYOT EKH TOK (YHKUHA SKAHHHH AHHKJIAH.

¥ x€R mapga x+y/ 1+x2>0 6yaramm yuyH QysKups-
HHHT AHMKJAHHW coXacH R AaH HOOpar.

Y X€R yuyn [ (—x)=logg (—x+VI1t+x)=

s+ 142 : AV ien

=log, (x+VIi+:%)1=-—log, (x+V1+x)=—f(x
6fnann. By sca kapanaérran QyHKUWAHHHT TOK 3SKAHHHH Gui-
Jupany.

y=f(x) dyukuyn X tVaiampa adpgitasran 6yam0, Y oaca
dysKurn KufiMaTiapuian nbopar 1ynnam 6yacer: Y = {f (x):
rx€ X}. Illy Garan Gupra Y Tynnampan ojuHraH xap Gup y ra
X Tynjamaad axaT GHTTA X MOC KeACHH, SBHH X; 7 X, O}J-
ranpa f (x)s=f (xy) 6yncun. By xoapa ¥ TynnamaaH onuH-
rad xap 6Hp y ra X Tynramaa OuTTa x MOC KYHRMIIHEH
Hoonanaianrad yuxunara kenamus. By dynkima y = f(x) ra
HucGaTan Meckapn ¢Hynxgus Jefiunapy Ba y x = f"1 (y)
KaGu OesirHnaHafy.

9-mMmucoa. Ywby y=Ff (x)=2x+1, x€[0, 1] pyskuna-
ra HucGaraH TeckapH (yHKUMAHH TOITHHT.
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By dysxuuauubr KuiiMaTiapw Tymdamd [, 3] opa’ugHH
tawkuA stagn. [1, 3] opanHkia anukianrad x = f71 (y) = 5;—

GyHKIEA Gepuaran y = 2x - 1 dyukuuara uuctataH TecKapH

dyakuus 6¥aam.
y=Ff(x) dynkuua X TynJampa aHMKAaHraH 6yaub, 2z =

= @ (y) byuruua ¥3 nasbariga ¥ = {f (x): x€ X} {f: X > Y}
TYI1aMia aHUKJaHraH OyJICHH:
A>v3z

Hamixkaza X Tyniamaan onuuran xap Gup x ra 6urra 2€2Z
con Moc Kyhmnapn. Byupah xoiza [ Ba @ QyHKUHAJADHHHE
Mypakka® (QyHruuacH Gepuiran Aehmnanu Ba z = ¢ (f {x)) Kabu

Gearunanajy.
10-muconr Yuwby

Fy=x, g (x)=2"

byukuusnap €pramMuna Mypaxkka® yHKIUAJIAD TONHHF.
By mypakkal ¢yukunsaap Kyidugariya 6ynazu:

flg@)=Ig <N =02)=2%
(x)) =9 oy a*.

g ( ;
[ C)=1F 8= (%2 = x4
g (g () =22 =27,
Mucoa Ba macananap
Kyfmparn QyHKUMAIAPHUHE XKYPT EKH TOKAMIHHH AHMKJIAHT:
79. f (x) = xsin xl

80.f(x)=x+%.
1

81. f(x) = ]
x4 n
x4 -;c-
82. f (x) =V &t — | x| log,x®.
83. f(x)= 1, arap x — pauHoRan con GyJca,

~-1, arap x— uppaumosan coH Gyrca.
84. f (x) =sin Vx.
85. f (x) = arccos jx|. |
86. f (x) = 0%

sinx

87. f(x) = | sin i

1—cosx
88. f (x) = (x— 1) sin®x.
89. f (x)} = arcsin (arccos x).
__|10F 41

90. / (x) ,W_l .

91. Arap f(x) Ba g (x) dyHkumaARap KydT OyHKuEAAAp
Gynca, yAapian Tysnaras Mypakka® QyHKUHATADHHHE XaM XKygr
$yHKuEA 6YAMIHER HeGOTNANT

92. Arap [ (x) Ba g (x) dysrunanap Tox dysKumsnap 6ya-
ca, yJapiaH Tysuw/rad Mypakka® QYHKUHAJAPHHHT TOK YHKUHA
OYAHLIHER BCBOTAaNT.

93. O HyKTara nncGaTaH cummerpux Gyarad X Tynaamaa
aHMKAaHraH xap Kaupai [ (x) dynxkuus xkydpr Ba ToK QyHKIHA-
Jiap AHEMHAWCH KYPHHHIOHIEA M(pOLAJaHHIUHHN HCOOTAAHT.

94. [ (x})=2° dyskunany xKydpr Ba TOK (YHKUMAAAD M-
FHHIHCH KYypHHHWMAa HdonanaHT:

95. f (%) ={2: zll:zg i ?g g%ﬂg:' GbyHKUMAHE KyQT Ba
ToK (yHruMaAnap fAurHHANCH KVprHMMHAA HboARAAHY,

96. )Kydr Ba ToR (yHKUAAJIAPHAH TYSHATAH MYpakkad
byukunAnapHuAr KYGT KM TOKJIHMM Xakula HEMA NSHHIl MyM-
KHH?P

Kyfnaarn dynkupanapra nucfataH Teckapi 6yaras ¢yHk-
UHAADHH TOIMAT:

97. fF(x)=(x-+ I)*. x€[—1; + oo].

98. f (x) =sinux, xE[— 10; —%n.

]
99. f (x) = 2"1*‘ i
| —2

100. f () =—e  , xE[0; -+ o).
101 f () =In &FL x€(0; — o).

e —1"

102. f (x) = n—arcsinx, x€[—1; 1].

103, f (0 =2""%, x€(—o0; 1).

104. o Ba b napeudr Kaujai kuiMaTaapuia f (x) =ax+b
Teéckapu ¢yHKUMAra sra 6yaus, y = f (x) Ounan Oup xun Gy-
JagH?

105. ¢ € R nupr Kanfai xuiMamuia § (x) = x5 x> 0 Tec-
Kapu (yHKuHAra sra 6yaM0, y f (x) Cunad. 6up xun Gynamu?

Kytuaarn dyakuusiap Gyfusa wy $yHKUHANAPHAHN MypaK-
Kal (YHKUMAAAPHHH TOMHHI;




106. f (=2 g () =Vx.
107. f(=V1—=2, g = Vi—2
108. f(x)=x5 g(x)=x+5.
109. f () =¢, g0)=1Inx
110. f (x) = sgnx, g (x) =14 %
111, f(x) =sgnx, g (x) =1-Fx—[x].
112. f (x)=Inx? g (%) =losinx. )
_ [x, arap x€[0; +- o) Gfuca,
1. {0, arap x € (— oo; 0) 6yaca.
g W= {0, arap x€[0; 4+ oo) G¥uca,
x%, arap x¢€(— oo; 0) 6yuca.

14, | (1) = ~——— G§ca, f (f (... [ (D) .. ) (nmap
Vatn
T8} HH TOIMHHT.
gﬁxucnmma IlekapT KoopAnHaTanap CHCTEMACHHH OMamH3.
TekucMKRMHT (¥, [ (*)) KabH aHMK/J4HraH HWyKTazapuiaH nGo-
par  ywiby
{0 FON}={(x, f () :x2€X, y=[ (WEY}

Tinaam y = f (x) byHKuusnuer 2paghuzn Ael aTanaim.
Mypakka6 GYHKUHAJAPHUHT TpapurH yJapHHHC OpIMHATA-

NapH YCTHIA aHAJIHTHK (xyLMW, advpuw, RynadTHpAL, Gy,

Aapaxkara KyTapHil, WIIH3 YAKapHil, norapumaam Ra X. K.)

amanaap Gamapawl EplamMMAa TakpuOaH YHSHAALH. DyHRUNA-

NApHH TYAHK TEKILMPHIU, YJPHHHE aHHK rpapuknapHeEn  Ho-

nanai] GunaH 6u3 KeAUHPOK Gatadcri WIYFYJ/IAHAMHS.
1l-mucoa Yiuby

y=xcosx, x€R

GYHKUNAHAHT TpabHIHHA YH3HHT.

DYHKUMA TOK, GY/raHH YUyH, YHHHT TpadHIHHH Ix =0 nap
yuyH Acain eTapaH. KapanaérraH ¢yHKUMAHUHC OpAHHATaNapH
Yy, = X B2 g, = cos X (YAKUMANAPHHAT OPAMHATAZIAPHRY Kymail-
THPHII HATHKACHAA XOCHA Gynalu.

dynkuns Tpadrd KOOpAHHATaNap GowidlaH YTHG, Ox YKuHH

x = 22 +kn (k€ Z, cos x=0) nyxranapia kecaan.— 1 cos x <1

Gysrann yuyH, x >0 Japla —x < XCsX < X oy mamu. He-
MaK, y = xCOS X (YHKUMAHMHT TpaQury y==x Ba §y = — X HM-
3UKNAp opacHla €1afu. X = 2km HYKTanapaa Cosx = I 6yn-
T2y yuyH, QYRKUHA TPadurd y = x HWMK OmnaH x = 2% n
HYKTanapaa yMyMuli KhitMaTaapra sra, x =n+ 2k HyKTa-
Japaa aca y = — ¥ UH3HK OWIaH YMyMHit HyKTajapra 3rajip
(cosx=—1, x=n-+ 2km, ke2), 0<< x <1 na 0<xcos x<
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I- uHama.

< c0s X, ABHA xc0sx << x. By 3ca dynruns rpadury y=cos x

Ba i = X QYHKUMANAPHHHT rpadHTHOAH DacT
i G pad Ja oANaluraHsH-

x=1ja y=1xcosx BA y=cosx ¢
VHKUHSJapHUHT  Tpa-
dury kecuiuami. y = cosl ~ 0,54, Arap x> 1 6j’mcaf {x cosx r>
>|cosx|. [Hy mawaymoTnapra acocnawn6 Gepasiran by sKUnS-
HHHT rpaguriid uusamus (I- yusma).

Mucon Ba macasanap
Kyitunars dyskunanapuusr rpaQukiapHud Ygsuur:
115. f (x) = xsinx. 124. f (x) = [x?).
1
116. f () = s 125. f(x) = {x—1I| + |x—2|—
7. [ ()= ——. —|x—3}.
14 2 126. [ (x) = [ x1].
H8. f (x) = sgncos x.
127. } (x) = xsin 1
X

119. f (x) = Insin x.
120. | (x) = arctg > 128. f (x) = e* cos x.

121. f(x) = arclg .'2_ 129, f () =¢ " cos x.
122. f (x) = [x). x
x 131. § () = x + sin x.
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2-§. SYHKUHAHHHRT JHMHTH

X = {x} Xaxugufi coHsap TynjaMu Gepuaran G3ViHG, @ HYK-
Ta YHHHP JIHMHT HyKTacH OyiceH. By Tymnamia y=/f (x)
GYHKIHA aHHKAAHTAaH. .

7-tabpud (Ceitne tawvpudn). Acap X miniamnun,
nyxmaaapudan mysurean @ e@ unmurgenu xap Kanoad {x.}
(x,7=a, n=1, 2 ..)) kemma-Kemaux oauncanda xam Moc
{f (x)} kemma-xemaux yamma éaxm seona b (4exau éxu wexcus)

Aumumen unmuaca, uiy b ea f (x) pynxkyusnunz a nyxmada-
2u (éku x — a daeu) aumumu 926 amarady éa yru limf (x) =b

éxu x—a Ga f (x)— bxabu Gerzusanadu. e
12-Mmnrcon. Ywby
' (%)= x5

OYHKUMAHAAT ¥ — 2 Jard JHMATH 32 ra TeHr SKaHHHH K{pca-
THHT. '

2 ra wetHayedn mxTHépai {x )} (x,%2,n=1, 2,.. ) Ker-
Ma-KernugHe onamu3. Moc {f (x)} kerma-kewmK Kyiinaaru
{f (x)} ={x}} xipumuna Gynann. {SIKpHNALyBYH KeTMa- KeT-
JHKNAp yeTHAATH apHPMETHK aMaaiapra GHHOAH:

1. =RI‘ 5=25=3
i 1) = Jim 5} = 2 = 32

JHewmax, tazpudra xypai
' lirr2| f (x) =32,
13-mucon Yoy -
f9=cos = (x50)

yHKuMsHEHT x— 0 Ja JIIMHTra 37a 3MAc/HFHHR KYPCATHHT.
Hosra #HTHAYBYH HKKHTA TYPIH

=l W ={7)

dn+Din 2nn
KeTMa- KeTJIMKJIapH# oRafimk. ¥ Xonga
i (x)=cos (4_“"‘2&5‘. =0,
F ) =cosOnm==1
670, ' . )
Jimp (=0, fimf ) =1
Gy najH.
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:
3
4
.g!
:
z,
‘ .
;

By sca f (x) = cos -'l; GYHKUMAHHET X = O HYKTaf2 JHMHTH

MABXKYA SMACHHTHHH K{pcaTaiM.

8-Taspud (Kowu Tabpudu). Azap ¥ e> 0 cox yuyn
wyndald 8 >> 0 con monuscaxu, apeymenm x Rune 0<|x—al|<
< & menzcusruxnu Karoamaanmupyedu 6apsa Kuimamaapuda
VF (x) — b| < e menzcusaur bascapuaca, b con f (xX) gpynryus-
RuNZ a Hyxmadazu (x— a dazu) aumumu Oe6 amaaady.

l4-Mucon. Ywby

f (x)=sinx

GYHKIHARHHE X = % HYKTajard JHM#TH 1 Ta TeHr skan Kjp-

CATHJICHH.
Ye>0 conra kjpa & ne 6=¢ Ne6 oncax, y Xonaa

Ix-— —’;«-i< § TeHrcHS/MKHM XAHOATJAaHTHPYBWH Gapya x Jap
YayH

|sinx——l|=|sinx—-'sin —:\=
x——“ x+3
= |2 sin 2-t:os z =
2 2

n
r——

2 sin

=

glx——:|<6=a

myHocabat Gaxkapuiaid. Dynpan, tazprdra kypa, limsiny = |
n

Ky —

2
SKaHH KenHO uHKaju.

X = {x} XaKHKufi coHsap Tyn/Aamu Gepunran 6yaub, a HykK-
Ta YHHHT YHr (Yan) JHMHT HyKTacH Gy.ckd. Iy tynnamaa f (x)
GyHKUHA aHHKNAHTaH.

9-ravpud (Tesiue Tavrpudn). Aeap X mgnramnunz
Hyxmasapuoar mysurean éa xap 6up xadu adan Kamma(Kku-

quk) 6jrub a 2a unmuayswu xap xandad {x )} kemma-xemaur

oauncanda xam moc {f (x)} xemma-xemaux xamma eaxm
azona b ea unmuaca, wy b wu [ (x) pynkyuanune a nyxma-
dazu jue (van) aumumu 9e6 amaaadu.

10-tavpud (Komn tanvpudu). Aeap Ve >0con
yuyn wyndait 8= 0 (e) con  monuacaku, apzymenm x Hune
e x<a+ 8 {a—8<x<Ca) menecusrurrapnu xanoam-
aanmupyewu 6apia x € X guiinamaapuda | f (x) —b| < e mene-
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cusauk Oaxapurca, b conf (x) dyrxyuanunz a Hyxmadaeu
guz (wan) ausumu 0e6 amaradu.
QyuKkuuaHHET VHr (4am) JHMHTIApH Ky#uparaua GenrHna-
Hanu:
lim f (x) =b &u f (a4 0) =,

x—g40

(11m F)="56¢én f ([a—0) =

X -0
15-mucon Ywbdy
sin x, arap x > 0 Gynca,
f )= 594;—“—“—, arap x <C 0 6ynca,
byHRuMAHUHr x = () HYKTajar® YHC BA Yan JAHMHTJIAPHHH TO-

NHHT.
lim f(x)-—- lim sing =0,
-0

$—-+0

I
lim %) = lim 2% =_,
x—r—0 f( ) xa—0 2 2

Mucon Ba macaaanap
DOyHKUHA THMHTH TabpHdaapiiat Gofitatanut Kyfugard My-
HocabaTIapHH HCOOTNAHT:

132 lim 2=2 —3.

=3 X —

133. Iim cos x = cos x,.

X=+Xy -

134. lim Vati—1 =0.

Xt} X
135. lim 2= 9,
4 x99 —dx

1
136, f (x) = [-«——] ey arap x %0 6yca,
| 0, arap x =0 G¥ca.
lim f (x) = 1.

x—0

137. lim

=0 X —

= Q.

138. limsinx =0,

x—

139. lim x* = 81.

X—e3

140. lim xsin 1. 0.
Xl J 3
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Kyinnaryn ¢ysxunanap a HyKTafa JHMHITA 5Ta 3Mac/HrH-

HY HcHoTnanr:
f (x) —1 a= 0.
x
142. f (x) =sin % a=20

143. ! (x) = arcctg ——, a=0.

_ 144. f(0) =
145. f (0 = x—[x], a=2
e, arap x<0 6yaca, a=0,
H6. [ ()= {b+x arap x > 0 69aca, b o= 1.
147. Hupnxne ¢yHKUMACHHHEr OHpOpTAa HYKTaAa XaMm JH-
MHTH MaBXYZ SMAcC/JHTHHH HCGOTARHY.

148. f (x) = X%, arap x uppammoHan cou 6yaca,
' 1, arap x paumosan con 6yica,
(YHKUHA KaHJaft HyKTalapAa JIWMHTTa 5ra?

149. § (x) = [x]°—l pyHRupaHUAr ¥ — 0 JarH JHMHTH Mag-
X

x’+x’+x+1 arap x > 1 6faca, , _ |
, arap x<_ ! 6ysca. .

gL

WYIMH? .
Kyingaras QyEKUBAMAPHHHT KYPCATHATaH. HYKTalarH yHr Ba
qam JHMHTAQPHHA  TOMMHI:

150. f (%) =th-:—c, a=0.

ey R T R T

1
i

. sinx . '
. 151N f (=3 x°’ arap x >0 6yaca, a=>0.
_ cos x, arap x << 0 6ynca,
152, f(x)=sgnx® a=0.
153. f{(x)==sgncosx, a== —’;-
154. f ()= ———, a=3.
3%
W x43
155. f () =——, a=—1
— (]
¥ 156. f () =x+ [+%], a=10.
157. } (%) byHKUMSHHHET @ HYKTala GHpP TOMOHIR JIMMHTJIAD
i Tabpndnapn Haxopunu Koum Ba I'eiine GVAHYA KeJTHDHHI.
b 51



158. OYHKUMARMAE @ HYKTafa OHD TOMOHJH JIHMHTJapH
MaBXyZ GYJHWHAAH YHHHT [y HyKTafa JuMHIra 3ra Gyau-
HH KeJHd YHKATUMH?

X (X < R) tyunam Gepurran 6§/uG, @ YHHAT JHMHT HYK-
TacH GyncuH. f (x) Ba g (x) byHKOHANAp @ ByKTajlaYeKkiH Jiu-
MuTra sra Gymue,

lim f (9 =b, lim g (9)=c
6%ncHn. Y xoaga |
1) Ilm [f(x):tg(x)]—b:l:c
2 hm if %)-g (x)]
3) Tim £ f‘; ¢ 50

x=a FiX
Gaagn.
16-Mucon. Ywby

lim ((10 sin?x 4 3 cos® +2)

x—=0

HH TOIHHT.
lim sin?x = lim sinx lim sinx = 0,

x—0 x=0 x—
lim cos® x = lim cos x-lim cos x- llm cosx=1,
x—+l i X0 Xonl
lim (x —1)
z—1 — 0

X- —_ - .
.E{rt: ‘x--2 lim (x-}- 2} 2

X0

| =

Hemak,
lim (lOsin"'x + 3cos®

x=0

H 3 H x_-l-- 3——=—=2-—
+l£?g3cosx+lﬂ x4+ 2 0+ 2 2 2

GyHKUKA JHMATHHHAHT MAaBXMYAJNHTH XaKuja

TeopeMmanap
1°. Arap x nuHr @ Hyxrauudr Us (@) atpodupaH OMMHIaH

KHuiiMaTnapHza
L<FW<f®

6yom6, x—-a 1af, (¢} Ba f, (x) ¢yHKuHfIAp JHMHTra sra
Xamaa

x—1 . .
= lim 10 sin®
+2) x—lgl sin®x +

lim f, (x) =1lim f, {x)=25b

52

i

AL

6ynca, y xonaa [ (x) ¢yHKIHA XaM JHMHTra sra Ba
lim f(x)=05

Xwend

69.nann

2°. X<R TyHJIaM Gepuaran 6yaH6, a Wy TYNJAMHHHT
AMMHT HYKT4CH Ba Gapya xEX nap yuyH x < a 6yJcun. Arap
[ (x) dysxuna X tynrampa Veyeun (Kamawsun) OYmG, nmo-
punas (Kyhngan) gerapananrad 6yaca, f(r) ¢ymxuMa a Hyk-
Taja 4eKTH JHMHTTA 5ra.

1l-tavpud. Aeap ¥ e >0 con yuyn wyndai &= 58 (¢)
COH MONUACAGKU, apeMenmt X HuHe

0<% —a[<8, 0<|x"—al< s
MeH2CUSAUKNY Kanoamianmupyeau uxmuéputi x' sa x'° (1'€X,
X" € X) xuimamsapuda

[F O —f ()] <e
Giaca, | (x) dynxyun yuyn a rygmada Kowu wapmu Gaxa-
puaadu detturadu,

[ (x) pynkqua a nyxmada vexan asumumea eq Oyauu
yuyn yrune 6y myxmada Kowwu wapmunu  KanoamAianmupi-
wy sapyp éa emapiu (Kowwu xpumepuiicu),

17-Mucon Ymby

f (%) =% cos L
X

¢ysxumsa yiyd a=0 HykTaga Kowmn wmapTHHMHr GaXXaphaiu.
IUHHH K{PCATHHT.

XarARataH XaM, ¥ &> 0 coH onub, & uu § = ]/% aeb
Kapasca, X HHHF

O<]x'—-—a[=]x’[<]/-_;:»

b o 0-(\x”-—e:tl-—~-|J|:”l<]/-2E

v

TEHICH3JHK/APHH KaHOAT/NaHTHPYBAM HXTHEpHR x', x” KuiiMar-
Aapy yuyw Kyfinjarura sra Gynamus:

IF ()= )= |22 cos o —xteos 1] < [ cos 2| +

+|x” cosi-lg]x”2[+]x'2l<e.



By 3ca Kapanmafrran ¢yHKismmmr x = 0 vygraga Koww map-
THHHHT GaMapHIHIHHE KYPCATAAH,

PyHKOHANapPHYE TaKKoCJAall
X <R tinnampa [ (x) Ba g (x) yHKUHANAD aHWKNAHTAH
6yacuit. Bupop a nygraunur Us (a) (Us (a) X) atpodana f (x) Ba
£ (x) oynkuuanap KyfiuparHua TakKocAaHaaH.
2-Tavpud. Aeap [ (x) Ba g (x) QyHRYUAAGP YRYH WWYH-
dati gaeapmac 8 >0 sa C>0 conwrap monuscaku, Gapua
x€U, (@) rap yuyn

[FW)<Clg]

Ghaca, § x010a x—+a Oa [ (x) pynxyus g (x) Qynkyusea
nucbaman weeaparanean Oeduaadu ea | (x) = 0 (g (x)) xabu
Geazuranadu.

Arap f () =0 (g(x) Ba g (1) = O {f () 671ca, f (v) Ba
g (x) dyHxuuaap x— a Ja 6up xus mapmubau QyHKLEUAAGD

Aefinnagu.
Arap

lim —== f () =1

=z [ (x)
6yaca, x—~a Ja g {x) Ba [ (x) aap sxeusarcnm yrkyualap,
2e6 aTanamM pa f (x) ~ g (x) KaGu GearujaHagH.
18-MHCcoA. Yuby
F=V x|+ VK m g @=T

GyHKUMANAPHHHT X—> 0 1a ¥3apo 3KBHBAJEHTIHTHHH K{PCATHHT.

lim T — l/lx'_’-]/lx lim]/-l+|/|x| = 1,
x=0

=0 g (x) xﬁo I/UI
Jlemak, KapasaétraH QyHKUUAAAD V33P0 SKBHBAJIEHT.
13-Tavpud. Azap f(x) sa g (x) ¢ynkyuasap yuyn
f=a g
6yaub, Gyxda llma (x)= Ilm g (x) = 0 6jaca, y xo040a x—a

da f (x) t;byum,ux g(x) ea uucﬁaman foRope  mapmubat wex-
cus Kuwux ymkyus 0e6 amaradu sa f (x) = o(g (x)) Kabu
Beacunaradu.

19-mucoa Yuwdy |x|

YPHH/H 3KAHUHM KYpcaTuHr. | x|
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%2 =0 (¥ wmynocaar x— 0 ja

2 = Vx| x* TeHrqHKA2H Ba

£

g g o g

lim Vx| =0 skannurnpan [ x 12
x—=0
YHKa[H.

Jlumut xucobhaurra oup 6yArad MHcoNIapAa KYmHHYA KyHAu-
HarH axoud JumuTiaapiad Qoijanannnaim:

1) lim 225 =,

x=0 X

=0 (x?) IKaHMrH Keanb

2) lim =

x={)

=Ina (a>0).

3) lim (I + x)

X-pl}

4) lim (1+;) -

K—ru)

20-mucon. Ywdy
lim sin (x-sin 2x)
x—0 X2
JUMHTHH  XHCOOMaHT
By wngoaa -g K{PHHHUIZATH AHUKMACAHKIAHD.
x—+0 ma xsin2x—~ 0 3KaHHHR Xpcobra OMHG TOMamua:
Hm sin {rsin2y) _ Hm 2sin {x siti 24)-sin 2x —
a0 A x—0
= 21lim sin (x.-sm Qx)_lim sin 2x =9
=0  Xx-5in2x  xop  2x

2 I-mncon. Ywby

x-(sin 2 x}-2x

e g e et e

lim et — cosx
x—=0 sin?x

JMMHTHH XHCOGJIAHT,

. *
% HpOJaHHHT KYPHHHILNHE KYAMAArHYa Y3rapTapaMus;
.1
& —cos x _ &— 14 1—cosx _ &1 + Q_Sm 2 _
sin? x sin? x sin? x sin?x
X2 &t — 1
& —1 (Sin (E)) x3 B
- sintx T 4 sin2 = cos? z Sin®x +2cos --
2 2 X
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& —1
. ™ —cosx , . 1
lim ———— =1lim 75— +lim =
x0 sin? x x> _SI7X Xeal} g
—_— 2eoost —
x2 2
g
lim " | 3
X—{) X . .
=~ <~ lim =4 = —
. sin%x 0 X 2 2
lim — find 2 cos? —
x=0 X 2
22-mucoa. Yméy
1
. x3
lim (cos x}
x={
JUMHTHH XHCOGNAHT.
- :l;- -——]; fim t~ :"“
. . X X— X
lim {cos x) =lim (l+cosx—1) =e =
=0 =0
2sin® x
2sin? £ fim
lim x>0 (-" )“-4 L
x—0 x% 2 2 -
= =¢e =g = Veo

23-mucoa Arap x—0 aa f (x)-»0 6yaca, y xoasa
lin; f 0+ F () =0 sxamuua ncGornaur. Ulaprra kypa
X+

x—0 nma f (x)-0. By aca Tefine Taspudura Kypa, xap Kam-
pait Hosra uuTHAYBUM {x} (x, %0, n =1, 2, ...} KeTMa- Ker-
JuKHE {onraHpMusda fxam, moc {f (x,)} KeTma- keT/HK XamMa-
BaKT AroHa O JUMUTTa HHTHAULMIMHA AHF/IATAAH.

¥, = x% ne6 odlcak, n—oo nma y,—0 6¢auG, IOKOPHAATH
Tabpura Gunoan f (y,) = f (x2)—> 0 MyHocaBatra 3ra Gyna-
mu3. Jemar, f (x%) oynruua xam x—0 mxa HoJsra HATHAAp
sKaH. Uewmu auMuTra 3ra 6yaraH QyHKUHAJAD yCTHAATH apud-

MeTHK amainapra xypa [ (x) + f (%) ¢yHkuMaHuHr x—0 g2
0 ra HHTUAHMILHEH TONAMH3.

Suan x~>0 1a f ()4 F (x)— 0 6yacun. x—0 ga [ (x)
HHHC HOJITA MHTHTHINH XaKiia HHMA AeHHUl MyMKHH?
Mucon cupatind ywsy

(—1)*, arap x =-l—u 6§ nca,

f )= 2

1
0, arap xs% Jor Byuca,

7

W

. 3%

GyHRUAAHE Kapalauk, Y Xoana

(— 1", arap xa=—L 6y nca,
[ (%)= 22"
0, arap x5= J..ﬁj’mca
o7

6fm6, x—0 ga f (x) + f (x>0 6ynagu. Jlexun x—0 ga
f (%) bynxuuannar aiveme mamkyd oMac. Hlynzaf xunud, uc-
60T KH/IHAraH MyHocalaTHHHI TeCKapHcH Xap AOMM YpHRJH
OYHMWM WapT 3Mac 3KaH.

Mucon Ba macananap
Ky#unare JUMHTIaPHH TOMHAT:
159. lim =<~ (@>0).
XasD Vx _Va

160. lim £=2°
2 xs—-ﬁ

d
161. lim —'/-;_’:-B.
.t-?lﬁ Vx __4

162. lim ":"i (m, nEN).

Xl ¥ —

Vr—1

163. lim (n, mEN).

164. lim ([ :x"— ljxm) (n, mEN).

185. lim K.s____..’i:'.l_
‘ 3 4 R
]/l +=— 1 142
166. lim X al

167. lim z (n, meN).
= V1 tar -V 1+br—1

168. lim (V“""“*‘]n_w’*""x]u. neN.
x-=0 x
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186. lim (sin x)'¥™.

]/x+ Vet Vs _

169. lim x..;"
T Ve 187. lim 21
170, lim 2+ 2+ - +F—n oy 520 %
) x=] X — ] L
Ky#unarn naMuTnapan TomMur: 188. lim (sinx 4 cos x)zx. '
171, lim S0 =
’ x—+0 nx3 ) ;’
172. lim X 189, limx (3 —1).
. KO0
nn
I 190. lim ‘”t“”x
173, lim — 2% —EE
x=0 sinby —sin7x b9 "
. €05 3x% — ] R 191. lim (2 x) .
174. !rl—Tr Eaesrramt § X0 ( chx
175. lim Sinx—sin2 § 4 pr T
i ; 192. lim (_“ £ ) @>0, 6>0).
176. lim ( 2 — ) - =0 1
x=s0 \ Sin2 x.sin x sin® x ¥ | i x
. sin x W . 5inx—cos x
177. ii,mﬂ ne— 3 ; ‘93}..],'.:.]:9 (l+sin4x—cos4x) ’
178. lim {—cosx WV cosx % 194, Jjm =228 (l:—x} .
" x0 tg x2 ’ i =+0 £ ' :
. arcsin 5t Phe 195. f(x)=sinx ¢yHKUHA x-++ co Ja JHMHTra 3ra
179. lim - §  SMACJHTHHH KYpPCATHHY.
a0 X i . |
180, Jim Sn7 R ' 196. f (x) = sgn sin < byukuna x—0 pa JHMHTra  3ra
x>l sin2ax’ 3macnum?u KYPCaTHHT. b
0 1 3 T 197. f (x) Ba g (x} OyHKuMAJAap ¢ HYKTajga JMMMTra sra
181. x]_l'l;l;l x2 (cos - — oS ;). ' 6yamaca, f (x) £ g (x), | (x)-g (¥) dyskuMAnapurHr 6y HyK-
L ——— Tafla JUMHTH XaKuia HHMa AeHHII MyMKHd? Mucoastap kenth-
182. lin sin*a V' n®+ 2. ¢ ]HHE.
K 0 5
183, lim =895 x-c0s?2x- cos?3x i 198. lim (f (x) + —L-) = { 6yaca, lim f (x) #a TonHEr,
X=f) X3 3 X—ndl ” (x}l Xt
& - . 1
184. lim (sin L opsin= 4. .. +sin 2. ¥ 199. Arap f (x) >0 6ym6, lim (f (x}+—) =2 6§a-
K ne nt ﬂ‘ A—=a ;(x)

1

x1—gt

185. lim (“"")

ca, y xoaaa lim f (x) =1 sxanMHu ucGOTIAHT.
X=a

200. Arap f }x) dyHKUHA Nlappuit 676, x — oo aa f (x)—»¢
6yica, y XosAa [ (X) = ¢ 3KAHJMTHHH KYDPCATHHT.

x—a \Sina
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6-MHCOA. Yy :
@)=
DYHKUHAHMAT xo = 2 HyKTafa GHDHHUM TYP YSWIMINNA 3ra SKa-
HHHH KYpeaTHHr.
lim [¥) =1, lim [x)=2.

o X240

XD

Hemax, ynkina x,= 2 HykTaza Gupumun TYP ySHAHIUra

Yy

Fo)= 1, arap x — pansonan 6jsica,
~— 1, arap x — nppaunoHan Gyaca.

ara

bYHRUMAHMET ¥ x, € R HyKTajard JHMHTH MaBKYA aMac, pe-
MaK, Oy QyHKUMA X, HYKTAJa MKKHHYH TYp Y3HMMIUTa Sra.

f(x) = clg x dyHkuuamuBr Xx,=n HykTajaru yHr Ba yan
JIHMHTJIApH

lim ctg x=—o00, lim cig x =+ oo
2010 X TT—

Giynaau,

Jemax, f(x)==ctg x dynxmma Xo=1 HYKT3Ja HKKHHUH
TYpP YSHJMWI2 3ra.

2. f(x) Ba g(x) Qynkumaaap X TynAaMIa aHMKJAHraH 6¥-
M6, %€ X HyKra X TYnAaMHUMT MMMAT HYKTacH GJJICHH.

Arap f(x) Ba g(x) x, nykrana yaaykchs 6j.ica, Y Xoasa

i) £ g (), F(x)-g),
I(x) .
== 0, ¥ x€X
26 (g = x€ X))
¢yHKUBANAD XaM x, HYKTaja yaaykcHz 6y.aamH.
7-MHcon Yoy
F(x) =3x+sin? x
GYHKUHAHEHT X = R fa Y3/YKCHS/JHIHHH KypCaThhr.
P(x)=ux, g(x) =sin x dynkupanap R na yanykcus. f(x)
GbyHKrLHAHH _ -
f (%)= 3 x-x-x+sin x-fsin x
KypupMinta €aMu3. Y Xofja yanykeus GYHKUHANAD yernpard
apupmeTnk amanmapra kypa f(x) QyHKUMAHHHr R Ja Y3IyK-
CH3/IHTH KeNnHG HKafu,

64

Mucoa sa macananap

Kyfnnary GYHK DA pHUHEr Y3MYKCHSMHIHRE Kpeatnyrs
. F(x) = sinx,
. f(x) = X
F® =V
- f(x)y = [ x|
+ F(x) = shx,
sing
g. ;Ex)) =xe *
« F(X) DyEKOEAERET o HYKTaZa Gup 1o
Ba garmaﬂ) YanykcHs 6Yanmpy 'ra'bpmpnapﬁﬂa Kﬁzﬂ;ﬁﬂr@l‘m
» [ (x) ynkunszmir %o HYKTa)a yanykcns Gynumx:] 3a
puit BaAeTapJ;H( ;uapmapmm Hbofananr. by
Tap J{x) ¢ynkums x, HYKTaaa yaaykeus 6¢
it { yaca, y xou-
Ja (lr{ JEar){L . byRKURIRMEr Xam Wy HyKTana yanykcms Gy nnumey
10. f(x) dyskmus %, syxra A
P Tak R o YKTala ysiIyKCH3/IMrHHEEAT reoMer-

1. Arap f(x) OYHKIHA g HYKTaja ysaykcns G¥aca 'tp(x)==
" ,

B e

S ok OO

mﬂﬂﬁy HeGOTNaHT,
Bnjary  QynkuBsaapum; KTanapyuy
JI2Br Ba TpadHRApHHY mi:gi:rzr Yo ny I
12. = [x42; T -
2 fm=ttil 7. f(x)wi—f-_-_—f;-.
13. J(x) =sgn(er —1), 18. f(x) = sgnsin «,
4. f(x) =x—x). 19, f(x} =-2_
sin x°

15. f(x)=;___1[:T

16 f(x)=[~ﬂ. 21, f(x)=e-i-.

22, f(x)={x+ 1, arap x> 0 6yaca,
X% arap x < 0 Guca.

23. aq 6}] H Ta .
cou xenfnpnur.p YRTARA yanykcns Gfumaran dyexupara wu

24. dakar Guprina x € R nyxra
TalapAa ysJyKcHs 6j?.nmar':au q:y}mgf; y:;?c;ndzml:
28. [(x) + g (x) bynxuus GHPHHYH Typ yammmmra sra Gyn:

5—438
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20 fx)=—t_

cos ¥



ca, y Xonga f(x) Ba g(x) yHRUMANADHAAT  KaMHA furTac 4
GUPHHYK Typ YSHIHIUra 3ra G6Y.MUIH IIAPTMH? p

26. f(x)-g(x) OYHKURS MKKHHIM TYp Y3uAMIIra sra {nca,
y xomia f(x) Ba g(x) QyHKUMAJAPRHHT KylXa GynMaranna
GUTTACH MKKMHUH TYD Y3H/RIITa 972 GYJHUM WapTMH?

3. f(x) dyskuma X TYyniamaa amMgnanras 6Yaub, x, & X

ByKTaza yaiaykcus G6yacue. Y XoJia
yx‘l?nio HYKTAHMHT €TapJH KHIMK atpodhia GyHKIMA uerapa-
Nauran Gynanu.

2) Arzap f(x) =0 6¥aca, x, a;ymaﬂﬂﬂr eTapJu KHIHK
atpoduna f(x) ¥3 MIOPAaCHHH CAaXJIAWIH.

(B;{lllapf gahy);(cm (PYHKLMAVIADHUAT JIOKAA XOCCanapu.)

y=f(x) ¢ymxuus X Tyniampa z = ¢ (y) dynxuns Y tyn-
NaMIA aHAKJaHraH GYAHG, yaap éplamuza z =@ (f (x)) Mypax-
ka6 GHyHKUMA Tysuaras OGYJCHH.

fg%p f(x) Ttgynxuuﬂ X, HYKTana, 2 =@ {(y) QyHKUMA X, I3
MoC KedraH f(x,) HykTama yaiykeus Gyica, z = @ (f (x)) dyER-
HHS X, HyKTaja YaIykcH3s Oyuamf. (MypakkaG QyHxUust Y3IyK-

Xa TH TEOpeMa).
cmﬁr:edggﬂ;a (Bpo.ubuaHo—KomnHHHr GHpPHHUY
reopeMacHu). Arap f(£) dynkuna [a, b] cermeHTAA AHHK-
AaHTaK y3aykcu3 OVaHO, cermeHTHHHr YeTKR HYKTAJapHAa xap
XHJ #WOpaAM KWAMAaTAApra ora Gyica, y XOaAa uryHiah
¢ (a < ¢ < b)HyKTa TONHAAJMKH, Y HYKT21a $yHKOMA HOAra
afinadann: f{c)=0.

Q—gopfe(m)a (BoAsuano— KO WHHHHT HKKHHYH
TeopeMach). Arap f(x) dyuxuna (@, b] cermeHTAA QHHKK-
AAHray Ba Y3JYKCH3 GYAHO, YHHHr YeTKH HyKTanapaia f{a)=
= A, {(b) = B xuiimataapra ora sa A== B 6jaca, A sa B
opacHia xap Kaupai C cOH OMMHraHza xaM & Gunad b opa-
cHaa wykzali ¢ HYKTFa TONHJAJKKM,

fe)=C

: & 3-1‘.80])81\!3 (BefiepmiTpacCHHHT GUPHHUIHK TEOpe-
macw). Arap f(z) dyHkups [a, b] cerMeHTAa aHHKJAHrAH
Ba Y3AYKCH3 Gyaca, y My cerMeHTAa ‘erapananrad Gynanu.

4-reopeMa (BefiepmTpacCHHAHT HKKHHIH TEO
pemacn). Arap f(z) dynxuna [a, b] cerMeHTAA AHUKJAHraH
pa y3aykch3 Gyaca, ¢yRkuaa Wy CerMeHTAR Y3UHWHT anuK

aHu uerapanaphra pHUEAAH. .

mﬁo(%igﬁ?):nn: Rmrﬁpgnygu Boubuaro —KowwuHsar Ba BefiepwT-
pacc TeopeManapd y3IyKcu3 QYHKUKAIAPHHHT raoban xoccana-

pHAMP).
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1
3
nllr‘ N

8-Mucoa Ywby

Pl =8

(QYHKUMAHH Y3/ YKCHI/IMKKA TEeKIMPHHT.
Mabaymka,

lx| = x, arap x = 0 6yuca,
— x, arap x <0 Gyaca.

Bynaan dofizananm6, Tonamus;

0, arap x>0 GVaca,
f(x) = 2 .
— —, arap x < 0 6¥aca.
X

x =0 RyKrana OYHKUHS aHMKNAHMarad 6§,
lim f(x})=0, lim f(x) =4+ =
x40 AR

MyHOocabatiap YpHRAWAMP.

By aca Tavprpra kypa x=0 wuygkra f (%) dysrums yuyn
HEKHHYH TYp Y3W/JHII HYKTAacH SKaHUHU GHIAMDAAN.

9-MHCOJ BYTyH COHMap YKHIa aHHKJAHraH, X = 1, x=
= -— | HyKTaJapia ys/yKcH3, KOATan Gapua HyKTajlapia ysH-
JMIIra sra GyuraH GyHKUHSHH TYSHHT.

Y6y

= [*¥*~— 1, arap x — pautioHan con 6ynca,
f{x)
0, arap x-—wuppauKoHan coH G{Jca

GyBKOMAHN Kapafimik.
By dyHKumsing

[ =E—1D(y

Hupexne ¢ynxuuacu épgamuia xaM &sum MYMKHH.

Masaymky, Jupuxsie GyHKIWSCH CORJIAD VKHHEHF XamMa
RyKTanapulla ysuammra sra. 1 ra umTHAyeam uxTHépui {x}
KETMa- KETAHK ONAAMHK, ¥ XoJZa Moc ¢yHKuMA KuiiMaTjapH-
Aad uGopat Gyaran {f(x,)} keTMa-ReTIHK n-> co ja HoAra
HHATHAaMM. By sca @yHknmAsMHr x = | Hykragma Y3/YKCH3 3Ka-
HUHH aHIJIaTa[H.

DyRKUMAHEHT X = — | HyKTaja yaiyKCHAMHIH XyAlH WIVH-
ra yxmam g{pcaTtuianu.

SHpM wxTHépuir @ € R, a7~ =+ 1 ra WETMAYBUM pauMOHAN
COH/T2D BA HDPANHOHAM COHNIAP KeTMa- KEeTMHIMHM Kapacak, Moc
yHKunA xufinataapugad uGopat keTMa- ReriHKAap a® — | ra
Ba 0 ra unTHIamuM. @ = 1 Oyaramn yuyn a®— [ = 0. [e-

a7



Mak, Kapamaétran oOymkms x=1, x= — 1 mnyxTanapaan
fourka Gapya HyKrazapia Y3ujaWmra sra.
10-mucon. Ywby

fx)= 11m

n—x

x —x
+
byHRUHAEYR | Y3AYKCHINHKKA pexumpnﬂr Ba YHHHT TPaguUrAH

WH3HHT.
(%) dymxuusamnr x =0, x >0, x< 0 HyKTamapaa

MATNApHHY_Kapaiiug:

. n—=n
= = 04
0= lim %21
x>0 nap yqu
—2x
Fog = lim S = =
x <0 nap yuyH s5ca
N
= = — l
1= lim

G§nanm. Iemax,
1, arap x >> 0 6¥nca,

flo)= 0, arap x =0 6_?.nca
— 1, arap x < 0 6¥ynca.

By dysxuus f(x) =sgnx 6yiH0, MaBIyMKH Y X = 0 mygra-
Fa OMpHHUH TYp Y3HIHIITA 5ra (2 uH3Ma).

y

-

y=$gn x

2- uyama,
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Mpcon Ba Macamaaap

Ky#Hunard  QyRRuMANapHH  ySJIYKCH3AMKKA TEKIUBDHHET Ba
yAap rpaduKNapHHE YHSHHI:

27, f(x)Hllm——- (x0). 35. }9) = lim ‘1‘::;.

28. f(x)"'llm'l/l+xn+( )(x}O)

X

Xt — | =
29. f(x) “nl_]g:xﬂn.i..l 3. 1) r}.',n; 142 sin 2
a
30, (x) =1 5. 37, f(de lmZ k24t
) RL‘EV‘“ 3. 70 ,31‘2 £l

31. f(x)=iimy’1+efux+l)~ 38. [ (x) = lim (x arctg (n-ctg x)).

32. f(x) = 52— [+7]. 39. f(x) = lim cos™ x.

33. f(x) = —. 40. f(x) = lim 3/ cos™ xsitx,
B—s00
34. f(x)=sgn(cos %) 4L f(9) =[4 sin nx.

Kyingarn ¢yHROMANApHH @ HHBT Kawjail KHAMAaTJIapuza
Y3JIYKCH3 OYJ/HIIMHH AHUKJIAHTY

I T —1 "

S s el

a, arap x = 0 Gyaca.

t 0, =
1. f) = x-clgx, arap x + 0, | x{ < 6yaca,
a, arap x = 0 GyJca,

M. f(x)= { > arap x40 ﬁym’(c>0)

a, arap x =10 6¥aca.

s x, arap x =0 6¥aca,

a, arap x = ( 6}aca,



Fy=i0 +x)-;, arap xs=0 Gca,
@, arap x =0 6yaca,

46‘

47. L

*, arap x == 0 Gysca,
a, arap x =0 6¥aca.

e, arap x< 0 6ynca,
48. f(x) = {a + x, arap x = 0 6Vaca.

49. MoHoToH (YHKUMSHHHT Y3AYKCH3VIMMH Ba Y3WJMINH Xa-
KHAATH TEOPEMAaJIapHH KeJITHPHHT.

50. Kyiimarn ¢yHKuMANapiaH TY3WwiraH Mypakka® ¢yHK-
UHAMGPHH Y3NYKCH3MHKKE TeKUHIHDHHT:

a) fx)=sgnx, g =1+

6) f)=sgnx, gx)=—1+x%

B) f(x)=sgnx, g{x)=1-4 x—I[x].
& 51. f(g(x)) mypaxka®G ¢yHRuHS X, HyKTala GUPUHUH TYp
(MEKuEuM TYp) yawiminra sra Gynca, g(x) HHHT X, HYKTajaa
anfatra GHpHHYH TYp (MKKHHYH TYp) Ysdaumra sra Oyumd
LIAPTMit?

52. MonoTtoH, JseKHH Yy3JiykcH3 Oyamaran ¢QyHKupAnapra
MHCOJE KeJITHPHHT.

53. Befiepiitpace TeopeManapuia [, b} cermenmt YpHura
[a, #] éxu [a, b) U ¢, d] Kapasica, Tachu¥ YpHHAH OyJamumu?

54, [a, 6] cermenria gerapaiaHraH uxtHépu#i [ (x) dyHK-
HHUA Y3AYKCH3 GYmamumu? /

55. Yanykcus Gyamarak ¢ydkupaaap yuys Bedepumirpace
TeopeManapd YPUHAUME?

56. xet =1 reurqama (0,1) opanukia Xeu OFimarania
OHITa HANH3TA 5ra SKAHUHH KYpCATHHT.

57. Arap f(x) dyrkuua {x,} Ba {x;} TYnaamnapla y3ayk-
cu3 Gyuca, ¥y xonga Oy (ymxuusasuar {x} U {xy} TVn1amna
YaNYKCH3MUIMH XaKHia HHMA JAeHHIU Mym{m_{:?

58. f(x) dyHKUpA y3anykcu3 6yau6,

N 20 N I S
lim = lim L= =1(kEN)
X— 4o XQ*-H Ko — e x”'“ (

MyHOCAGAT Samapwsica, Yy Xoiia WyHAafl g HyKTa TONHJHG,
f (@) = O 6ymumun KypcaTHHr.

f(x)={e

59, Arap f(x) pa g(x) dynkuusnap [a, b] cermentda

yanykcus Gy.Jca, ¥y Xonaa
70

;

N
\\. p(x) - ;Téa; bgf(x), g} g = girer o g (x), g(x)}

\
dynxnusaap xaM [a, b] na ysNYKCH3IMTHHH KypcaTumr.

60. [ (x) dynxuns la, ¢] Ba [c, b] cermentiapia yaaykcaa
6yncun. f(x) ¢yHRupAHMHr [2, b) cermeHTla y3AYKCeH3 Ofau-
IUH YY4YH eTapiH 1IapTHH KEJITHPUHE Ba HCGOT/IAHT.

61, Arap f(x) dyskuma ¥ [a, b)) < X cermentaa yaniyk-
en3 OYnca, y xonna y X rtynnampga ysnykcus GYnMUIMHH
HcGornaur (a<b).

62. Teckapit GYHKIHA MABKYAJMIH Ba Y3JYKCH3JIHUIH XaKu-
Jary TeopeMaHu KeATHDHHT.

63. f(x) ¢ysxuma [a, b] opanHkpa aHMRMaHTaH G§aHG,
KaThHA MOHOTOH 6yJca, y X0/1la yHra TecskapH yHKUHSHHAT
Y3JIYKCH3/HTHHEA HCGOTanr.

64. f(x) ¢ysxuna (0,!) opamMKia aHHKNAHTAH, MOHOTOH
696, f(0)=0, f(I)=1 Gymcua. Arap ¥ x€[0,1] yayn
wyngai n € N Tomtacaxy,

FEGE - FGE) .. )=x

ft 'Ta

MyHocalat Gaxapuica, [0,1] opanmkpaa f(x) = x SKaHHHH HC-
GOTJ1anT. '

65. f(x) dynruna R jma yaiykcus 696, ¥ x € R yuyH
f(f(x)) = x myHocafar Gaxapuiaca, ¥y Xonpa IDyHAall ¢ HYKTa
rotnG, f(¢) = 0 GyamunEn ucGoTJaHT.

66. f(x) Ba g(x) dymknwanap ysnykcus sa 6Mp Xun jmaep-
My 6§acus. Arap :

lim [/(x) — g (9] = 0

6%aca,
[(x)=gx)

SKAHUrHHH BCOOTraHr.

2-§. SYHKUHAHHHT TEKHC ¥3AYKCH3JHIH

Bupop y = f(x) dyskuua X rimnamga Gepunraw 6yicun.

4-tavpud. deap ¥ e >0 con yagu wyndai 6() >0
con monuacaxu, X mygnaamuune {x' — x' [<C 8§ menzcusaux-
KU Kanoamaanmupyesu uxmuépuid x' sa x" (', x'' € X) nyx-
masapuda

LH™) —F () 1 <e

menzcusauk Oaxcapusca, f(x) dyncyus X mgnaamda mesuc
y3aykeus de6 amaradu.
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By Tanpudnu KHcKaga J
Fe>0 g8@>0 ¥ x, x"€X |8 —x"' | <62
= [f(")—F ) <e ,

KYPHHHINAA Hpomanam MYMKHH,
1l-mucos. Yuwsy

f=yx

GynknpuarsHr X = (1, 2] Tynnamia TeKHC Y3NYKCHIIATHHH
K pcaTiyr.
Ye>0 con yuydH 8(&) >0 consn § =3¢ Zaef oncax,

']

ynza [ — x| < 8=3s TeHICHJIHKHH KaHOATAaHTHDY BUH

¥, x E[l 2) nappa
Vit Ve + P

_'/‘xn -
J'll

X=x -8 _,
<5 <3

6?J1ummm Tomamu3. By sca, tampupra kipa, Gepuiran f(x) =

epnalilll
-]/_ q:»yHm.umnHHr X=[(l,2] na Ternc Y3NyKCH3 3KAHHHH
H.

F(x) dynguus X fa Texne ys/yKcHs 3SMac/HTHEH TyOaHaa-
ra4a TabpaduIall MYMKHH,

S-rawpud yndad mycbam ¢ coHlL Maexcyd 6gaub,
¥ 8> 0 con osunzanda xam |x —x""}<8 menzcusauxny
Kanogmaaumupyed wiyndai x', x'' € X nyxmanap monu acaxu

1) —~Fl") e
menzcusrur 6ancapusca, f(x) gynkyus X mijnianda mexuc
Yoayrcua smac Gefluradu.
By rtatpudus Kuckaua
qe>0 ¥ 6>0, gxXeX, gx e XX —x" )| o=
= |[(x)—=fz")] >e

xypmm,na nboganall MyMKHH.
12-mucon. Ywmby

fl) =2

dynxupa X = (0, + 00) TymiaMAa TeKHC YRIYKCH3 SMAcJIHTH-
HH K{pCaTHHT. Hmepuﬁ mycSar & comnd ofaimuk. Arap e =

= §+g Jeb onuHca, yHAa

ryf-g<e

x’ '—‘x"l

<

nl‘Bax—-l,x
b

' vj | L_ {1

| % —x"] Iﬁ (6
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656,

101121 (4 (2]

&2
=l+z>l=8-

By sca f(x) = »* pyurunaunar X = (0, 4+ o0) TynAamma Te-
KHC Y3JIYKCH3 SMAcHTHHH Guiiupai.
5-teopemMa {(Kaurtop Teopemacu). Arap f(x)
dynkuMa [e, b] cermeHTAA AHHKJAHTaH Ba Y3JAYKCH3 G¥aca, y
Iy CerMeHTAA TEKHC Y3JyKCH3 Gynaid.
Macagsian, ymby
f)=Vx

ynkuun, [0, 1] cermenrta Tekic y3nykcns Gyaamu, uyHku Gy
QYHKUMA 1Y CerMeHTHA Y3JYKCH3AHD.
13-mucoa. Ywoy

fxy=1Inx

qiynxuuﬂ X=(01 TS”IIJIaMIla TeKHC Y3AYKCH3 SMac/HIHHY
KYpCATHHT. -
Hxtuépuit MycGaT 8 COHHH OJHG, & == E In2pax= %,

rr

1 o
x = — Reilmx. nTHH eTapiHdYa KarTa KUAHG oaHm XHcofHra
3

1 i

—_——

¥ H'I_
n 2n

x" —x

TEHICHWVIMKKA SPHILHLY MYMKMH, YHAa
1y — ()| = J In+ —In 3-| =In2>Lin2=e
n n 2

6ynamu. By 3ca f{x)=In x ynknuauunr (0, 1) fa Teknc ysayk-
CH3 3MACARTHHH OHIAHpanH.

f{x) dynkuma X Ttynnampa Gepunran 6yaub, O nxTHEpHh
mycfar coH GYacuH.

6-tabpud. Yuby
o & =sup {|F(x) =] () 14, ¥ €X:|x —x" | < 8
[ (%) Qyuryuanune X mynasamdazy  yaaykcusiux modysu
36 amaaradu.

6-TeopeMma. f(x) Oynkuua X TYNAIMEA TeKHC Y3AyK-
cH3 GYAMILH YUyM
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li ;8 =10
lm o (f; 9
JHMHT MYHOCA0aTHHHT GamapHaHIIR 3apyp Ba eTapxi.
14-mucoa Yuby
fix)=x*+1
dyraxupauuar X ==[0, 1] cermeHTIarH Y3MYKCH3JIRK MOLYJIHHH To-
maHr Ba f(x) HuEr X A2 TeKMC YBJYKCH3HIHHE KYDCATHHI,
X =1[0, 1] na uxtuépuii x° HyKTa o/mb, x’' HyKTaHu 3ca
¥ =1 —08 me6 =xapaimk (0< &< 1). Paswauku, 28 —
— 8§20 Ba
) =T =12+ )=+ D=
=|2x86—8 < 26—62%
Jlemak,
o(f; =sup {|f()—Ff(x"}]: ¥, x” € X:
=20 26— 8
Arap x' =1, ¥’ =1—4§ nygranap yayd 1" —x"|< 8 pa

[f(x)—F(x")| =208 —&* 6ymmurn_ swTHOOPra oficar, yHza
w(f; 8 = 26 — & sxanueu Tomamus. ByHpan aca:

lim e (f; 8 = lim (26 —8) =0,
Bo+0 6->+0
Hemar, Geputran f{x)= x4+ 1 dyukmuua [0, 1] 2a TekHo
Y3NYKCHS.
15-MHCcOM. Yoy
.1
f(x)= sin—

dyukupsuar X = (0, -+ oo} Tynsampard  y3nyKCH3AHK MOZY-

JEHA TOWMHT Ba f(x) QYHKUMSIHH TEKHC Y3NYKCM3/IMKKA TeKr

LIMPHHT, __
Hxtuépuii mycbar 8 coHnn onafiank. it
PaBIankH,

) —f ()| = ‘sin xl — sin ;-'-| <2 W, x" €X)

Kymnagan |x'—x''| <8 TeHrCH3AHKHH KAHOATJaHTHPYEYH
HXTHEpUA x' Ba x'° jap yuyH XaM
.1 .
!smT_ sin — |2
i X x
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6§nanu. Ilemax,

HkkuHaH ToMOHNAH,

L o1
O S

n 2 T
-—2-1- nm 2+2nu

neﬁu{lca, VHEA 1 HE eTapjuya KaTta KHIHG oJMll XHCcoOMra
6y x, Ba x, Jlap yuyH
lx, —x, 1< 6
TEHICHINKKA SPUUIMII MyMKUH. YHAA
Isin d _sin —I,,—I=!sin(—5‘— +2nn)——
£, | 2

*n

. _
—sin (5 -}-an” =2
6¥nanu.
HeMag,
N DA
co(sm ot 6) =2,

AMmo

[im m(sin l; 6) =230

§—40 x
6ysiranu caabau f(x) = sin L dbynxuus  (0; + c0) ma Tekue

X

YITYKCH3 3MAC.

16-mucoa. Arap f(x) ra g(x) d¢ynxkunanap Gupop {x}
TVMIaMAa TEeKHC y3aykcHs 6ynica, ©(x) = f(x)-g (x) b yHKunA-
HH TEKHC Y3JAYKCHIIHKKA TCKLLMPHHL.

Apsano {x} = [a, b] 6ynran xoaun Kapaivimk. Ilaprra kj-
pa f(x) Ba g(x) dyHKuMAap [@, ] A2 TERHC Y3IyKCH3.
¥ x"€la, 8, ¥ x” €la, b) aygrasapHu oMuG KyiuAarH afinp-
MaHH Kapaimu3:

) —o(x")=f()g(x) ~f(x")gx") = [(x) g (') —
— &) g+ F N g ) —fx) g ") =
=[x} g} —g &N+ g ") IF () —F (&)
BefiepluTpaccHHHT HKKHHSM TEOpEMACHTa GHHOAH
A= sup [f(x)], B= sup [g(x)] 6ot
x¢la, b) x gla, b}
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Aapra sra Gynamus. Byngau sca

o) —o(x)<Algl) — gD+ B 1fx)—=F(x")
6ynaau. Pabwankn, ¢ (x) ¢yHKuusHunT [a, b] ceTMeHTAa TeKHC
Y3JYKCH3AUCH YuyH, f(x) Ba g (x) mapHHHTr Gy CeTMEHTHA TeKHC
YSAYKCH3AHTH KH(OS.

Arap xapanaérra [a, b] cerment Ypwura (— oo; 4 oo}
OpaSHKHA OJICAK, YMyMaH afiTrania, ¢ (x) TeKHC Y3AyKCH3 Gya-
MacllaH KoJuum MymkHH, Macanman, f(x)=x, g(x) =x ¢ymk-
uuAnap 6yTYH CORMAp YKHAA TEKHC Y3AYKCH3, JEKHR f(x)- g (x)=
= x* dyHKUNA KapanaéTraH opaJMKIA TeKHC Y3AYKCH3 3Mac,

Mucon Ba macananap
Kyiinnarn GyRKUMAJIAPHE TeKHC Y3JYKCH3JHKKA TEeKIIHPHHT:

67. f(x) =X (0 < x< ).

B8, f(x})=ux-sin x (0 x<+ co).
69. f(x)=xt (—e<x<e).
70. f(x}) =& (—oo<x<+ o).

C 71 f(x)=cosx-cos~i‘— 0 x<< ).

72, F(x) = x sin —l- 0< x< ).
73. f{) =sinVx (1 £x<+ ).
74. f(x) == g— aresin X (_1 LX< 1)

75. flx) = x+ 1, arap x < 0 Gyaca,
e—*, arap x>0 6yica.

76. f(x)=sin |x|*, a>0.

Kyfngard ¢GyHKUMARADHHHT GepHATaR  ODa/HKAArH ysayK-
CH3JIMK MOJy//IAPHHH TOMHHT BA TEKHC YSNYKCH3/HKKA TeKIUH-

PHHT:
7. =2 (—egx<e)

8. [W=1 0<a<x< + oo).
79. f(x)=s§n x+cosx (0<<x<2n).
80. f(x)=x% 0< x< 1),
8L, f(x) = x> (— oo {x<{+ o).
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82. Arap &, < 8, 6¥aca, w(f; 6) < o(f; 6,) TenrcHamMKan
HCGOTAAHT,

83. Arap f(x) dynkuna X tynmamna aerapanauran 6§.ca,
y xonga v 0> 0 yuyH o{f; 8) < 1 oo 3KaHHHM HCHOTNART.

84. Arap f(x) pynkuusa wverapananran X Tymiamna aHu
NaHrad 6y, verapanammaran Gyica, y xonma ¥ 8 >0 yuyn
off; 6) = + oo 3KaHIMrHHA HCBOTJAHT.

85, f(x) dyoKuMs @ HykTaga TEKHC Y3/lyReus, Jerad
JKYMJa MaLHOTa SraMu?

86. (a, b) opamMKAA TeKMC YaNyKCH3 (YHKUMA yerapanad-
rad 6yaaaumu? (97- macanara Kapasr.)

87. DyHKUHA TEKHC Y3IYKCH3THTHHHHT TEOMETPHK TaJKH-
HHMHM ndonanaur. :

88. Arap f(x) ¢ynrumst X Ttymnamna ysiykcus 6¥aca, y
Gepuiarad TynaamMpa TEKHC Y3JYKCW3 GYaandmu?

89. Arap f(x) ¢yukuns [a, b) Ba (b, ¢] cerMeHTNIapAA TEKHUC
y3NyKeHs Oaca, y xonaa y [a, €] cerMeHTAA XaM TeKHC y3-
JIYKCH3JHTHNY HCOOTJIANT.

90. Arap 89-mucosza [6, ¢] cerment ypuura (b, ¢] opaaux
ONHHCA, f(X) DYHKUMAHHHT (4, ¢] CETMEHTHA TEKHC Y3MYKCH3-
JIUrH XaKH/a HHMA JeHull MyMKHH?

91. Arap f(x) Ba g(x) ¢yuxkuwmsaap X rynjamia TeKue
yanykcus Oyaca, y Xoama ¥ o, BER nap yuyn of (x)
-+ Bg (x) byHkuma xam X TynaamAa TEKHC Y3JYKCH3 SKaHMHH
HCOOT/IaHT.

92. Mypakra® QYHKUMAHHHT TEKHC Y3AYKCH3 GYJHIUN YYyH
6HpOpTA eTapid WAapT KeJTHPHHr Ba HeGOTJIaHT.

93. Arap [(x) dysxuma A sa B TV¥onamaapaa TekHC y3-
Jaykeus Oyaca, y xonga A1 B TynnamAa XaM TeKHUC Y3AYKCHI
GYAHLIMHE HCBOTAHT.

94, Yanykcus AaBpAll QYHKLHS TEKHC YTYKCH3 GYJIHLIHHH
HeGoTaaHT.

95. Mnteppaifia (4eK/MH EKH WEKCH3) Y3IJAYKCH3, uderapanaH-
Tal MOHOTOH (GYHKUHAMHHF  TEKHC  Y3JYKCH3JIHTHHH  HcGoT-
JIanr,

96. Arap f(x) dyukuus [a,b] cerMeHTAa TeKHC Y3JYKCH3
6ysMaca, ¥ Xonla YHHHI Xeu Gy.marasga [a,b) opajukiard
GupopTa HyKTaZa Y3WJHLIrA 3ra SKAHJHTHHH HCGOTAQHS.

97. Yeknu (a,b) opamukaa f(x) GYHKUMS TeKHC YIYKCH3
O6yammu yuyH, yHHHT (@, 6) OpalMKIa Y3AyKcHs OYaHG, ueKJH

lim f (x), lim f(x)
a0 x=+b—0

JHMHTIAPHHAT MamKYATHTH  3apyp Ba  eTap/WIHTHHH  HcGOTe
JIaHT,
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98. f(x) dyexuua [0; P4 oo] opammxia TeKHC Y3IYKCH3
6ysca, ¥ X052 x— <+ oo Ja
fly=0(x)

SKAHJTHTHHH HCGOTNAHT.

99. X Tynnampa o Taprubau [Enbjep WApTHHM KaHOAT/IaH-
THPYBUH (DYHKUHAHHHT TEKHC Y3AYKCH3JHTHHH HCGOT/IAHT.

100. f(x) ¢yuxuwst [0, 1] cermenTaars Gapya palioHan COH-
Aap TyniaMH @, Ja auuggauran OyacuH. [0, 1] ma yaaykcus
g (%) dypruua MaBxkys 6yn6, ¥ x € Q, napaa f(x) = g(x) Tenr-
JHK GaapHauwm yuyH, f(x) OyHKUHAHEHT @, fa TeKHC Y3~
JYKCH3 GY/IHUIH 3apyp Ba eTapJIHJMIHAH HCOOTJIART.

V 606

OYHRIOUAHUHT XOCHJIA
BA TNOOEPEHIINAJIJIAPH
1.§. SYHKUHSAHKHHT XOCHJACH

1°. DyHKIUHA XOCHJACHHHHT TabpHOH ¥y = f(x)
bynxuMa x, HyKTaHHAr (x,ER) Gnpop atpodupa OepuiraH 6ya-
cud. By QyHRUHAHHHT X, HYKTajaard OpTTHPMACH

Ay = Af (xg) = flxo + Ax} — [ (%)) (1)
HHHI aPTYMEHT OPTTHPMACH Ax ra HmcGath
By _B1C%) Ay )

Ax Ax
HH KapafiMua,
l1-traspud. Aeap Ax—0 da -“:—i RUcOamnune  AUMUmy
Avo0 Ax  Axsp Ax

Masoeyd eq wexau Gfaca, Oy aumum y = f(x) Pyukyuanune
Xy wyxmadacy xocuracu Je6 amaradu ea ['(x,) &ku y',

éxn 2L Kgpunuiaapoa Gesauianadu.
dx [xexx,
Fewas, A Flry + A — fxo)
y , ] . ifix, x} — flxg
x,) = lim == = lim .
f ( ”) Ax-0Ax  Axa0 Ax

y = f(x) DYHKUHAHHHT X, RYKTajard XocHfacH KyRHAATHYA
XaM TabPHAIAHMIIN MYMKHH!

,f’(xg_} = lim fix) — f(xo) _ (3}

oy X — Xp

78

l-Mucos Yuly y = f(x) = x* pyHKumMARHATr X =
Tamara XOCHJNACHHH TOMMHF.
By dyukuusnusr x, vykraparn oprmpmac (1) ra xjpa

Af (xg) = (xg + Ax)t — x2 = 2x,- Ax + Axt
Oynanu. ¥Yeaa

. Af{xy) . 2xg-Ax - Ax2 .
lim /=% = [jm =22 —
Arn0  Ax nxl_yo Ax al;_lg(zx" + _Ax) 2
GYaagn.

Demax, [ (x) = (%), = 2.

2-Mucon Ywby f(x)=¢" dynkupsnusr x, =1 HykTa-
Jard XOCHJacHHH TOMHHT,
1Oxopuaarn (3) dopmysaman boiigananué Tonamus:

=), = liml L g et =D

ol X — x-1 x—1

. ef—1 — ]
=¢lim
x=l X —

fFy=1(" ) =e
3- MHco0a. Yy f(x) =x-sin ;—, f(0) = 0 dyHruug x=0

HyKTalla xocuilara ara smac. XakHkaTaH XaMm Oy QYHKUMA yayH
1

=e¢.lne=e.

Hemar,

f—-foy  FsnTT
T e—0 T o= = sin—-
6ym6, x—0 ma
x—0 X

HucGaT JumuTra' sra sMac. JleMmax, Gepunran dyhkuag x =0
HYKTafa xocunara sra .GiaMaias,
4- MHCOJ. YWby

Flo) = [x2. arap x — pailHoran coH GyJca,

— X®, arap x — uppauMonan cox Gjuica,
$yHKuBARKHr X = 0 Hygragarn xoculacH f'(0) = 0 Gfnummen
HCGOT/IaHT,

Bepunran Qynkuus yuym;
Ko —10) o [x. arap x-—— paunonan con 6¥Jca,
x—0 x — X, arap x-— Hppau#oHak coH Gyaca,
6¥u6, yuuHr qumute x— 0 pga O Gyaazu.



Hemaxk,
. xal £ —
By sca
(=0

GVHIIMHH GHNIMPARH. :
5-Mucon, Arap @(x) QyHKUMS x = a HYKTapa y3JAYKCH3
G¥aca, yuby
fx) = (x—a)-o(x)

OYHKIHAHUAP X = g HyKTajarn xocuiacH f'(a) = ¢(a) 6Yuiim-
HH KVDCATHHT,
Bepuaran (yHKUMSHHHT X = @ HYKTAJard OPTTHPMAcH

Af(a) = fla+ Ax)— @) = (@ + Ax —a) - 9{a + Ax) —
—(a—a)-9(a) = Ax-pla -} Ax)

G6ynaan. YHaa
Af@  _Axela-t-8x _
Ax Ax Pla+a %)
6y.mi6,

. Af(a)=_ i
im0l =0 +9

Gy Kemu6 uMKami. @(x) QYHKUHAHHHr X = g HYKTafa ya-
AYKCH3 SKAHHHH 3BTHGOpPra OMmO, TOMAMH3:

lime {a-+ Ax) = 9 (a}.
Axesd

Jemax,

im Y@ . ¢'a)
e %

By aca f'(a) = ¢ (a) 3kannHn OHARMPany.
2°. BHp TOMOHAH XOCHJIAJNAD
2 Tabpud. Aeap Ax -0 (Ar—>—0) 1a %nucsam-
RUHe AuMumu
lim Af(x) = lim fixo + Ax} — Flxg)

Ava+0 Ax Axas 4D Ax
( lim A flx) = lim f(xg+Ax)-—-f(xn))
Arxs—0 Ax Axagm-0 Ax

a0

o ey

Ty )

R

Bl ot o T IR ST S R

Kaswcyd éa “wexau Ogaca, 6y susum f(x) Pyukguanune x,
rysmadazu fjne (4an) xocuracu de6 amaradu éa yrut f'(xg+0)
(F (xo— 0)) xabu Gercuannadu.

OYHKUHAHEET  JHT Ba Yan XOCHJANapH Gup MOMOKAR
Xocuranap ne® atanajH. :

6- Mucon. Ymby

f() = #*-cos —, [(0)=0

GYyHRKOBAHEHET x = 0 HyKTagard YHr Ba 4Yal XOCHMAfapHHH TO-
TIHHT,
By ¢ynkumanuur x = 0 HyKkTajard OpTTHpMACH
AF(0) = f (0 + Ax) — [(0) = f (Ax) = Ax?-cos L

Ax
67116,

G6ynanu. Arap

SKAHJAMTHHA STTHOOpra oJicak, yHIa

lim 2O o,
Ax—0 Ax

im 389 —o
Ax—t Ax

6YMHLUIHHE TONAMHU3,
Jemak, Gepuaran ynkuusingHr x = 0 HyxTajara yHur xo-
cunach ' (4-0) = 0, yan xocunacn f'(—0) =0 Gyaapu.
7-mucon PYmby f(x)= Vl — byuruaaHuAr (X =
= 0 HyKTajarH YHT Ba uanm XOcHaajapuHH TonuHT. By bysk-
UyussaHr x = 0 HyKTajarH opTTapMmacH

Af () = FOA+WR— 7 (0) = f(An —f(0) =
=V 1—e® Yl =} 11— &

4438 81




GYans,

é@__'_. ~{ax)?
Ax ~ Ae Vl_e =

=I_A_£l| l/l_e-mx_j. HM V—l— GM’—I
ax (axp Ax AT T

6ynaau. Arap
lim L&t o
seo |/ o gy ¥V I ne=1

SKaHWHH 3BTHHOpra ONCAK, YHAA
lim 2 i B i &2 g
Bx—to Ax " prj0 Ax  Arst0AX
—Ax

0
tim 29— fim A4 jim —— =1
Ax——0 Ax  Aga—p AXx Axa—0 Ax

6ymuumsy Tonamus. [lemax,
0 =1 f(—0=—1L
8-MHcoa Yw6y
sinx, arap x < 0 6¥nca,

fxy= xcos—i, arap x>0 6ynca
¢yukupamnEr & =0 HykrajarH Gup TOMOHJH XOCH/AJAPHHH

TOTHHT.
By ¢yuxuua yuys

A{{G} sm&x
Ax (A QO)
A9 =cos 4 (4x>0)
Ax
GFau6,
< lim AfO) = lim sinAx =1
A0 AX  Are_ 0 Ax

6fnanu. Hemak, Gepunrad $yHKuuSHHMHET x = ) HyKTajard uan
xocunacn f'(—0) =1 Gynraga. Bupoy Ax—+ 0 ga Agioy

= cosz-l— AaucGaT AMMHTFZ STa 3Mac. J[lemak, GepusraH ¢yHK-
mHa x =0 HyKTaja VHr XocHJara Sra 3mac.

a2

9-MucoN Vmby f(x} = x-cos —l- dynruusaurr (f (0) =0)

. x=0HyKTaAard YHr Ba Hafn XOCHNANAPHHHHT MABXKYJH SMAC/HHTHHH

Kypcartanr.
By ¢yskuuaruar x = 0 HyKTajard OpTTHpMacH
AF(O)=F(0 4+ Ax) —f(0) = Ax-coszl}
6yrub,
1
Ax-cos ——
Al Ax L
Ax Ax =cos Ax

6ynagH. Ax-» -+ 0 na
A {(0)_; cos L
Ax Ax
Huchar JHMHTrA 3Ta 3Mac.
Hemax, Gepuaran ¢yHruns x = 0 HyXTaaa Vur Ba yam Xo-

CR7IANIApTa Sra 3Mac.
3°. YUeKcHs YocHAaaap.
y = f(x) byskuna x, nyKrammr (v,€R) Oupop arpodmsa
Gepuiran 6yan6, y X, HyKrala yanyxcua GYJICHH.
3-ravprd. Aeap Ax—>0 da & iy Y wucbamuune Aumumy
tim 2% —iim e +45—/ (x)
axs0 AX  Ax—0 Ax
+ oo (Bru— oo) Ogaca, ynu xam f(x) Pynsyuanune x, HyK-
madazu  yocusacy Oetiuradu. Bynoad xocusa wexeus xocuaa
de6 amaradu.
JemMak,

lim f (2o 4 Ax) — f(xa)
Ax—0 Ax
BHD TOMOHJN UeKCH3 XOcHNaflap XaM XyId wvHra Yxmam
Tappidanany.
10- MEcoa. Yusy [{x) =
TaJaTH XOCHJACHHH TOTHHT,
By ¢yrKupsHuHT X = 0 HYKTalarH OPTTAPMAcH

AF(O)=F(0+ Ax)— (O =V Ax

= + oo (BKH — o).

Vx $yrRipAHEHT X = 0 HYK-

6ymb,
AKO _ VAL _
ax  Axr Pas
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Ginamy. Bynzad sca
Af(O) .
6!:—1-::.- v/dx + o

Gy kenG umkanu. [emax, GepHAIraH (YHKUHAHHHT X = 0
HYKTaard XOCunacH 4 oo Gynaiu.

Il-Mucon VYwby f(x)

lim ===
Ax—0 Ax

—— EL]
=_i7 €0s X (PYHKUHFHHHT X= Ky
HYKTaJlard XOCH/IacH TOIMJACHH. Dy dyHKUHaHHHT ¥ = —;‘- HYK-

TAJarH OPTTHPMACH
S(2)-1(3 -1(3 -7
—-f/gzi _,y cos(%*l- &x)= V =sindx =

=—y sinAx
O nub.

Al (%) = 'l}’sm Ax ____-.l/'smz_\.x

Ax
Gyaagn. ByHpan sca

i
", (—) o
. 2 . 3ra
ltm o= lim| — '/stn Ax el —
Axa0  Ax ax—pﬂ[ ax  Pia oo
6yauILE KeAHG uuKamH.

Jemar, Gepuarad QyHKUHAHHHD X == —’;- HYKTazard X0cCH/a-

]VAx'

CH —oo Oy/ap 3KaH. .

12-mucoa Yuy f(x) = Vx® dyakumsusur x == 0 HYK-~
TAJATH YHT Ra 4an XOCW/IANAPHHH TOMHHT.

By tyskuusnunr x = 0 HyKTagars oprreHpMacH

AF(O) =f (0 + Ax)—f(O=V Ax*
6{1u6,
AJO)  Pae _ _1
Ax  Ax VH
6yaand. Papmianky,
. A J(O)
a.lrl-l-l?{-o Ax h;.\zl_l,To VAx =+ oo

iy

A (0 1

i = lim =—
a.]vl-r.n—o Ax .sx-lo—u Vax *®
Gynazu. Jemax, Gepuara QYHKUHAHMHT x == 0 HyKTamard yHP
xocunacy §’ (4 0) = + oo, uan xocunack f'(—0) = oo sKaH.

13- Mucoa. Yby
[0 arap x < ! Gfaca,
f )= Vx—1, arap x>1 6yaca

GyHRUASHUAT ¥ = | HYKTAlaru YHF Ba Yan XOCH/4NapuH TO-
THHT.

By ¢yHKuusHHHr x = | HYKTagarH OpTTHpPMAacH
0, arap Ax <0 6yca,
Af(N) = f(l + 29— (1) = { V Ax, arap Ax < 0 6yaca
6ynub,

A _

0, arap A x <70 6Vnca,
Ax

Ax. —L, arap Ax > 0 6yaca
Ax

6ynamn. JeMak,
lim A9 fim VAR —gim 1 o e
Arad0 DX Axeatd Ax ax_.+nlfﬁx

lim 2% _ limo=0.
Axvas—0 AXx Ax-g =1}

»

Bepuiran ¢yukuusyuur x = 1 HyKTagard VHr Xocudacu f'(—
— 1) = 400, yan xocwnacH [’ (~—1) =0 nan Héopart.

4°. OyHKINA XOCHNACHHAHT TEOMeTPHK Ba Me-
X2HHK MABHOJMAPH. '

f(x) cbyHKLlHﬂ (@b OparMKJa aHHKJiaRTaH Ba Y3JYKCH3
6YaHb, X, € (a, &) nyKkraga |’ (x,) XocHnara sra GysicaH. Y Xoa-
A2 f(x) OyEkuma rpagmurura M, (x,, f(x,) HyKTafia yTKasui-
raH YpyRMa MaBXyl. OPYHKUHAHHHT X, HYKTajarn XOCHAacH
f’ (x,) 3ca 6y ypuumaHHHr 6ypuak KoaduunenTHny ndonanafi-
JH. ¥ pHHMaHHHT TeHIJIaMacH

y=Fl + [ (%) (x — xo) (4

Kypunumiga GyJanu.
14-mMucon ¥Ywdy f[(x)=cosx ¢yHKUHA rpadmrura

Mo( %,f (%)) HyKTaja ¥TKasu/raH ypHHMa TEHTJIAMAacHHH
TOMHHT.
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Bepunran dyRkumaMuREr XocunacH f'(x) = —sinx ra Temr.
Arap

() VE ()= o0 ==

Gy AMIMHA 31?1‘}{601)[‘3 oncak, yuia (4} odopmynara kjpa
Ma(i, f(—g—)) HYKTaJaH YTYBUH YDHHMA TEHIJIAMACHHH

6
vs _{, =
¥Y=.72""" 2 (x 6 )
SKAHHHH TOIMAMH3.

Arap ['(x) = & 00 6§12, f(x) Gynkuun rpagurra (x,,
f(x,)) HykTagan yxasusorad ypuaMa Ox YKKa nepneHuky/sp
Gyamu.

Monguft HyKTaHUED TEPH YH3UKJH XapakaTi § = f (f) dyuk-
uua 6unaH nbopanadray GyscuH, OyHAA {—— BaKT, S Uy BaKy
AuHaa YTHaral fiyn (Macoda).

$ = f(f) dynkuuannar £, Hykragarg Xociaacu f[’'(f,) Xapa-
KaT KWJIaéTrad MODAMH HYKTAHHHC {, NaliTHAarH OHHA Te3 HIrH-
HH GHATHpajH.

5°. TeckapH QYHKUHUAHKHT X0CHAACH,

Arap y =f(x) ¢yukuMa x, HyKtana [’ (x)) = 0 Xocunara
ara 6yJca, Oy (hYHKUHArA TecKapd x = [~ Yy) dyHRUHA X, HYK-
Tara Moc 6yaran gy, = f (x,)) HyKTaga xocusara sra Ba

- ’ 1 '
oY ymg, ——
(f (... )) =gy f'x(xg)
6y nann.

15-Muco/. Yuy y == arcsinx QyHKUMSAHHHT XOCHJIACHHH
TOTHHT.

Papwaaxy, y = arcsinx dyrxuna x =siny dyHKuLara

(— —g-* <y < —;i) TeCKApH yHKHMAZMD. YHIA OKOPHAATH
Kounara xypa

y' = (arcsin x) =

(sing)’
6ynam. Mabaymke, (siny)’ = cosy. Jlemax,
. t 1 1
' - ’= = - = —‘1 1 .
y' = (arcsinx) -y =TT == (—1<x<1)

6°. Xocrnanap aanpaniH.
Kyiuna saementap QyHKUMSIADHHUHT XOCHIANAPHHH  TOMHLU
dopMyfiafiapHHl KenTHpaMKa:

es

@Y =px*, B>0.
2) (a*) =a" -Ina, @>0, a+ 1)
3) (log) = l?iog.,e (x>0, a0, a=1),

4) (sinx)’ =cosx.

5) (cosx)’ = —sinx.

6) dgx) = w;x, xRk k=0, ] 2,
7) (ctg x)' =_sin:x , X Ek Rh=0,+1,42, ...
8) (arcsinx) = 1—/—1—13. —1 < x< 1.

9) (arccos x)’ = _T’ﬁ’ —1<x< L.
I

I-|»-x’.

11) (arcctg ) =— 1+‘x$-.

12) (Inx) = Lx x>0,

13) (shx) =chux.
14) (chx)’ =shux.

15) (thx) =

10) (arctgx) =

chix
p_ 1
16) (cthx)’ = oo
7°. Xocuna xucobRaWHHRF coAla Ko{unana?u‘
f(x) pa g(x) dysruusnap x€(a,b) wmykrama ['(x) ra g'(%)
XocwJanapra sra Gyacur. ¥ xonaa f(x) + g (x) ) g(x),

-i({i))(g (x} 5= O yHKUHANAD XaM XOCHJI4ra 3ra Ba
g X
D [f(x) & g0 = F ()x g'(x)
2 [F)-g) =F (0)-glx) + (%) g'(x);
fATY | Fgt) ~— 10)-g' () 0
3 [g(x)] o gHx) (=0
Gynana.

. (x =0}
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16- Mrcoa. Yuby
y=x4+Vx+Vx

GYHKUMAHHHT XOCKAACHHE TOMHAET,
By (yBKuMSHHEr XOCH/IACHHY TOTHIUAR IOKODHAATH KOHAA-
IaH Xamfa XocHNanap >xaaBajuzaH QofifalaHaMu3;
L 1 -

Y=otV e VY = T2y =
! 1
=@ +E Y =1+ box® =

A T SR S
=14 e e (6> 0)
17- MucoA. Yby
fOy="x-| x|

GYHKUMAHHAT XOCHAACHHH TOTIHHI:

a) x>0 o6yncua. ¥ xonma f(x)=x-[x]|=x% 6ynub,
f (x) = 2x 6yaagn.

6) x< 0 6yyicun. ¥ xonga f(x) =x-|x|=—x* 6}.u0,
' (x) = — 2x 6ynanu.

B) x =0 6yacua. ¥ xonaa, xocmra TaspHbura kypa:

£(0) = lim F(0 - Ax} — f(0) lim A% 1Ax -
Ax—D Ax Ak} Ar
= lim | Ax| = 0.
Ax—

Jemax, Gepuarad GYHKUMAHUHE XOCH/IACH:
r o 2% arap x < 0 6aca,
f'x)= 2x, arap x > 0 6y.ca.

8 MypakKa6 bYHKIOHAHUHT XOCHIACH

u = f(x) OyuruMa (g, b) opaiukiua. y = F (1) QyHruus sca
(¢, d) opanukpa GepriraH 6yfu—16
MypaxxkaS QYHRUMAra ara GyJ/abauK.

Arap u = f(x) dyHruua x,€(a, b) nykrana ' (x,) Xocmnrara
ara 6yqu6, y=F (u) dyHRUMA 3C¢a X, HYKTara Moc u,(u, =
= f(x,)) vykraza F'(u,) xocunara sra 6yaca, y xonga mypax-
Kab ¢yuxuna F(f(x) xam x, HyKTaja Xocuiara sra pa

(F (F ON,y, = F' (- (%) )
Gynasn.

18- MHcon. Ywby
y=sinbV x
GYHKIHAHMET XOCHTACHHA TOIMHT,
Pastuanrs, 6y mMypakka6 ¢pyHrusa Gyaub, yau
y= F(u) =sing, u=Ff)=5Vx

Je6 xapaur MyMmknd. (5) dopMynara Kypa:
y' = (sin 5V ¥y =(sinu),_g 7 -(6V x)'=
5-cos5V x

— ]
=cos5) x5 WET  ays *>0
19- Mmucoa. Ywby
=In(10x* 4 252 4 1)
YHKIMAHUHT XOCH/IACHHH TOMHMT,
Pasinanks,
y=Fy=Iny, u=f()=10x*4+ 2424 1.
(5) dopmynara Kypa
Y =(n(10x*4 212 4 1)) =
= () _ygrppeys (10 2%+ 268 1) =

1 ] 9 L _4x (o)
Tt 20 1 (40:° 4 4v) 02241

20- mucon. Yuwoy

y == arcsin (l "xs)
1+

GYHKIEAHRHT XocuJacHHH Tormar. By dysKumusmuanr xocunacu

Kyilsipargya TONHManH:

y'=[arcsil‘l( )[ ] / (1.-..x3)2

L4y
—(1 422 —(1'— Y - 2x _ —4x _
(14 P 4x2
]/ (e
I —~4x
2 x4



Bepuaran ¢yukunus x = 0 HykTaga sca XOCH&ara sra aMae.

JHemax,

’ i arap x >0 6yica,
y =
, arap x < 0 6ynca.

14 x2

Mgcon Ba macanasap

I Xocuna Tavpupunan dofizanannt kyfiumarn $yHKumanap-

HHHT XOCHJIaJIAPHHH TOITHHT:

90

Lf@=Vx
2. f(x)=2% .sinx.

3. f(x) =x‘]3/x_

4. f(o) =2t

5 f(x)=Inx

6. f(x)=sinbx.

7. [(x) = arctg 3x.

8. f{x) = 2sin3x, x0=—§-.
9, f(x)=141In2x, x,=1.
10, f(x) =x-+tgx, xu=-i1.
1t f(x)=5|x+1]|, x,=—2,
12. f(x) = x% x,=0,1.

13. f)=Vx, x,=0.

x2-sin 1_, arap x %= 0 Gysca,
14. f(x) = *

0, arap x =0 6y.ca,

— 1
5, —, arap x % ¢ 6¥aca,

15. f(;;):le cos —» Arap yica

0, arap x =0 Gynca.

! "

16. F(x) ={ 7 arap x %= 0 6¥aca,

0, arap x =0 6yaca.

Xochna Tavpuduman ¢ofifanannd KyhufarH QyHKUHANAD-

HRHHT XoCHMAammapy MaB}K)’MHF}‘IHH TEKII HPHHT .
17, f(9 =x, x=0.

18. f()=1(x—=Dx—2|, x,=1, x,=2.

19. f(x) =1x8|, xp. =0

20, f(x)=x|x], %,=0.

21. fix}=\sinx|, x,=m.

22, f(=]x*—xi, x,=1.

23, F(x) = Ix:, arap x>0 6yaca,
X arap x gO 6y nca,

g, arap x> 0 6yJica,

24,
Fl) = %2, arap x < 0 Gynca,

X cos——, arap x = 0 6y.ca,
25, f(x)=
0, arap x = 0 6y.1ca

x3, arap x < 0 6yJaca,

arap x > 0 Gynca

|cos -—] arap x » 0 6yrea,

T

27. f{x)
0, arap x-- 0 6yca,

28, f(0)

;
l
2. [ (9= {
:
i

x’, arap X — palroHan coH 6y.ca,

29. Ywby f(x)=1{2(x —1), arap x — HppalHOHaJ COH
Gyaca.

x, arap x-—pauuonaﬂ cox Gynca,
0, arap x—uppauuouaﬂ coH 6yJca,

GVEKUMAHHHT  XocUZIanapu MaBkyA OF.fraH HyKTaJapHHH

aHMKAAAT Ba Oy HYKTa4apia X0CHAaJapHH TOMHHT.
II. Kyiingars ¢yHRUHATAPHHHT YHC Ba Yan XoCH/aiapH

I{aB}KYﬂ.J'IHI‘HHH TeKUWHPHATL.
30, f()=12"—2, x,= L.
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31, F()=Vsinx, x,=0, x,=V=n

42, y=252—x" x>1, y,=0.

o1 .
32. f(0) =arccos -, x,=1, xy=—1. 43.y=0,lx+te" ", yo=1.
x! 44, Arap x = shy 6yaca, y (x) ”M TOMHHT.
5 . xisin—x—, arap x # 0 6yaca, 45, Arap y=x--sinx 6yaca, ¥cR Kamiafi HyKTajapha
33. f{x) = 6y QyHKUHAra Teckapd QyHKiMA - oo AOCH/Iara sra Gyaapu?
0, arap x = 0 6y.1ca, IV. Xocanasap aisain Ba KoHHaiapd €plamuia KyAHfa-

X, =0,
x, arap x = 0 &ynca,

34. ={ —
He) V% Inx, arap x>0 6yaca,

x, = 0.

% QYHKUMSIAPHHHT XOCHJIA/APHHU XHCOG/IAHT!

46, y = In3 4-e
X

47. y = Tx® 4 25x7

LE Vi
-—X .

T arap x = 0 6¥aca, 48, y=x
35. (=1 1+e ; 19, y=212 20,
x4 d

0, arap x = 0 6¥nca,

Xg=0. 50. y = bxsinx.
[smx}’ arap x-+ 0 6juica, ] 51, y=(x+ Dtgx
36, f() =1 |+ i SNYarap x o= 0 6Yaca
1, arap x =0 6¥.ca, 52.f(x) =1 * ' '
Xo=0. i I, arap x = 0 6Yaca.

37. 37. f(x)-_-.{
0, arap x =0 6ynca,

Xo--

38, f(x}=|x—1]¢, x,=1.
1

-_—

39. f(x)= (e" , arap x =0 Gyxca,
0, arap x =0 6ynaca,

X-sin -—l;, arap x # 0 6ynca,
A

83, y=(A—Tx+ 8) ¢

54. y=¢"" . (asin bx — hcos bx).
55. y=2"In|x]|.

86, y = log, 2.

57. y =log, 2"

58. y=sh?x—ch’x

59, y =) x* —at.

xo== 0' ll :

10. f( )l IR, arap 50 6, 60. y=x X+ 1.
L] x : e+l
kBl & A } 61 y=V i VitV

xo=0, Xo‘—_-l.

62. y = sin?(cos x) 4+ cos? (sin x).

HI. Kyfuaary ¢ynkunanapiunr [Gepusiran HYKTAJard Tec-

Kap# OYHKUMASIAPH Ba YJAPHHHT XOCHAANAPHHH TOTHHT: 63, y = sin(sin (sin x)).
11. y=2x_ cosx’ yo=__l_. 64, y=2fosx+tgx‘
2 2 85, y =g 'Sinx.
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66. y=¢""cos 2x."

67. y=e e +x e,
68. y=x".

69. y = In(In(Inx)).

i—a
i<,

1. y=Inlx|.

2. y=In(x+V¥ £ a).
73. y=Insinx.

74. y =sin(In x).

70. =
Y 2a In

75. y = arcsin £
i

76. y= arctg l_l_i-i'
2

77. y = arccos L.
X

78. y = arcsin (sin x).
79. y = arctg (tg x).
80. y = sin (arcsin x).

8l. y=In-*T8& . @ ¥
¥ an + arctg]'-, a,b>0.
X
82. y="g at—xt + 55—- arc sin =—, a>0
a
83. y= Ar5C0S5 X -I-Llﬂl_][l'—_x’.
* 2 4y T=a
&4, y=arct Vx2_1 Inx
g +}W"’I=T'1'
85, y= acsinx 1, 1—x
T T3 I x

86. y=In(ey 1 + ™).

87. y == arctg (c+V TH 0.
8RK. y = (sin X}ccs ¥

89. y = sh{igx).

90. y = th(cosx).

91. y=In(shx).

92, y=lg(chx)

93, y = arctg (th x).

94, f{x)=x(x— D(x—2) . .- (x—1000); {'(0) mm To-
TIHAT.

95, Ywoy

fu(x) . fln(x) '

.......

Fu®) o Fad)
MyHOCAGATHH HCOOTASHT.
96. byTyn consap ¥xuaa AHMKJIAHraH B4 MKKMTA HYKTala
xocunara sra Gyamara YHKUMATA MHCON Ke/THPHHP.
97. f(x) Ba g(x) QyHRUMASAD X Tynaamua aHuK/aHray 6%-
a6, f(x) x, na Xocwjara sra, g(x) sca 6y HyKkTaja Xocuiara
sra Gymdacud. ¥ Xonia

a) f(x) + g,
6) (x)-gx)

GyRKUMANAPHHHT X, HYKTAAATH XOCHMAJIApH  XaKHAA HHMa nef-
g MyMKHH? Mucosutap RenTHPHHT.

98. Arap 97- muco/na f(x) Qynrkims XaM x, HyKTand X0
cunara ara Gyamaca, y XoJaa f()+ g(¥), f(x)- &) HYHKIHA-
JapHURT X, HYKTajard XOCHAANADH X2KHIA RUMA Aeiui MyM-
guH? Mucoanap KeJATHPHHT.

99. ByTyn coHnap YKHAA AHHKNAHTAH pa taxar n Ta HyK-
Taja XocHnara sra Gynrat GYHKUPATA MUCO/L KEJITHPHHT.
iy 100. Xocunara 3ra Gynrat KyQT YHKUHAHHHT XOCHAACH
ToK, (YHKIHA SKAHKHH HeBOT/IaHT .

101. Xocwiara sra GyJarai TOR GYHKIHAHMAT  XOCHIACH
KyDT yHKUMA SKAHHHH HCOOTIIAHT .

102. XocunacH Ky@r QyHKUAA Gynran, y3u TOK Gynmarad
(pyHKIHATA MHCON KEJITHPHIT.

103. Arap f(x) (yHRUMSHHHI XOCH/acH f(x) Tox QyHKUHR
Gyaca, y Xomja f(x) GyHruns KyQT SKAHHIH BCGOTTaNE.

«104. Arap xocunara 3ra Gyaran f(x) dyngums nappufi 6%~
#u6, ysuHT faspi 7' ra TeHr 6ynaca, y XonAa f'(x} xa™M Aas-
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put 6yau6, ysuer xam Jappr T ra Temr GYJALIMEA  HeGOT-
JIaHT.

105. Arap f(x) dyrkumus x, Hykrama XocHnara sra Gyaca,

QyHKUMA X, HYKTAHHHT OHpOp aTpOdmua Xocuaara sra 6y-
JanAmn?

106. Dyryi comnap yxkuna amukaanran 6yH6, HXTHEDHI
X€R HyKTajla XOCH/ara sra GYJMAarad, Jekun KBaapath ¥ xR
HyKTalla K0cHjara 3ra GyiraH QyHKUHATA MHCOM KeNTHPHHP.

107. x, HyKTaga Xocunara sraGyamaran f(x) sa &2{(%) byHk-
UHANADAAH TYSWITaH MypakKaG QYHKUMANADHHHT XocH/a/iapi
XaKula HHMa fefiuil MyMKuH? MuAcomap Kentuphar,

108. Arap f(x) ¢pyHKuma x, HyKTaga Xocuaara ara Gyaca,
¥ Xoana {n_ flx,+ —:T)h f(xo)) KETMa-KeTJIHK  STKHH/IALYBYH

3KaHHHH HCOOTAAHT. TacAMKHHHT TECKApHCH YpPHHAHMH?

109. Arap f(x) < g(x) Gjaca, 6y TeHICHMWKIAH xXocHna
OJHLI YPHHTHMH?

110, a) 1+ 25+ 322+, . . 4 nx""h
6) 124 2%+ 3%+ ... + a2
B) sinx+sin2¢4 ... +sinnx;
r) cosx 4 cos2x-- ... +cosnx
HUFHRIHIAPHH XucoGhati tOPMYJIAJIAPH TOITHJICHH,

1L y=sin’x| Ba y = [x] sin*nx Gynxunanapuuur XOCH«
JIaNapH TOIHJCHH,

112, f(x) ¢ynkupsa GyTyH comwnap Vxuma AHHKJAHraH BRa
¥x€R yuyn ['(x) mamxyn 6yacus. Arap |f'(x)|<M Tenrcusnum
¥ XCRyuyn ypruan 6ynca, kanpal 6 > 0.nap yuyn | x| < & Tenr-
cusankpan | f(x) — f(0) | < & Terrcnsmuk xeam6 wikagn? (we>0).

113, fi(x), fo*), ..., f(x) dyskumsnap X Tymramua aHHK-
Aanran OYau6, x€ X nykrafa fix} xocanadapra sra 6 nicHH,
i=Hhn ¥V xonma

G0 Fax) o - ) =D/ - fury ) Fi0) oy - (9
=}

dopMynann neGotnaur.

114, Kanna# nykranapaa y = x+2 ¢yHKUHA rpacdurura

X -
yTKasparan ypuuMa Ox YKRuHr MycaT ByHaMMmM Ghaan 135°
i 6ypuaK TaillKHA STafH?
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115. y = sinx ¢yukuns rpadury abeunccasiap YKHHH Kage
Rafi Gypuyaksiap oCTHEA Kecaiur

Kanpail rygranapia KyHujaars Y= F(x) ¢yHKqui.nap rpa-
durnra yTkaswirad ypunManap Ox yxka mapainen Gyvamu?

116. y =3 —xde".

17, y=2—3x"—12x+1T7.

118, y = '{x—5[-(x—-—3)?

Kanpait Hygkranapia Kyhunarn y = f(xz ¢yHKIAANaD rpa-
durara YTRasuAraH ypHHManap GepHJraH TYFpH UH3HKAApTa Na-
pannea 6ysagn?

119, f(x) = x*—3x*+ 2, y=3x.
120. f(x})=x*—7x+3, bx+y—3=0.
121, flx)=In{dx— 1), y = x.

122, flx)= % sin 3x+ 1/_-:;_5 cosdx, y=—x.

Kanza#i nyxTajapga KyHuaard y = ,(J‘f.) dbyHKIMAIAD rpadn-
THra VTKasuArad ypuemanap Oepuirad TYFpPH UH3HKAApra nep-
neHauRyaap Gynanu?

123. fx)=2*+2x—1, x+y=0.
124, f(x) =sinx, x—10=0.

125, f(x)=Inx, 29+ x+1=0.
126, [ (x) =1gx, x+y=0.

127, y=—) 2%, 4x~—3y+2=0.

y = f(x) bynkunn rpadurura GepuiaraH ByKraja yTKAasHAraH
YPHHMA TCHIVIAMACHRH E3HHI}

128. y =V 5—x, x= 1
129, y = arctg2x, x=0.

A —2x-11 —
130. y—ll‘lm: x=0,
Cos X _ _:l_.
. 131. y=4dgx_sin=x' = 2
132, y=]x—l!€"x+2, x==6.

133, y=¢, x=1.

Kyfinaary ¢yHRUMSJIADHUHT Tpadikapy KaficH BYKTajsapgia
KaHjali 6ypuak OCTHIA KECHUIMUIADHHH aHHKJAHIi

134, y, =V 2sinx, yy=)" 2 cosx.
7—438 97



| S
135. y1=‘7' Y=V X.
x32

136. y,=Inx, o= 7

1
137, 4, =X Ha= ;-
138. g, = &% x=y" . —
fAard Gy HKIHATAPHAHT rpaduKiapHra punra
Tan;%)ia gmasl?graﬂ GUp TOMOHJH YpHHMAnap opacuzard OyP-
YaKHH TOMHHT:
139. y=\xl, M(0,0).
140, y =V %, M(0,0).
1 2% oM ( u__)_
141. y= v arc sin T 1,-——2}/-3
142, y =V 2x*+9x*, M(0, 0).

l X, arap ¥70 6yaca,
l+@T
0, arap x =0 {yuca,
M (0, 0).

144, y=YT—e=", MO, 0)

145, Tlapamerp #t HUHL Kanfaf guiiMatHaa = arcignx
(n > 0) us3MK Ox VK Gunan 89° jJad KaTta Gypuak OCTHAA
KeCRIIaaH?

146, y=1x|* woemg 0<La< 1 Gymrania Oy VEKa,
1 < o< - oo Byaranga Ox VKKa ypPHHHHIHH HCBHOTAAHT.

143, Yy =

2.8, GYHKUHUAHHHT NP EPEHIHAN

1°. DyHKUHSIHHHT pndbepenuHanIany Bl 6y-
AMUIH TYIWYHUACH ¥ = f(x) dyHKUHA X, HYKTAHHHT (%,ER)
Gupop atpodmna Geprirad Gyacud. By QYHKUMSHHHT X HYK-
Tajard OPTTHPMACH

Ay = Af(xg = [ (X + Bx) —F(xo)

s KapafiaMg. Papiuatiks, Gy OpTTHRMA Ax ra GOFAHKIHD.

Iz-pfa vpud. Aaap y =[x (PUHKLUARUHE  Xg nyKmadazi
opmmupmact Ay Hi
Ay = Af(x) = A-Ax + a(Ax) (6)

(6yspa A — ysrapmac, &= a(Ax) Gaud, Ax— 0 1a a{Ax)—
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—0) kfpunmuda udodaraw mymsun 6§aca, pynKyus xo
nyxrada Jupepenyuarranyedu 0ed araaadu.
(6) mynocabaThu xy#HnAaruya

Ay = Af(x) = ABx + 0(A%) @)

E3HI XaM MYMKHH,

AAx ra pyskupsEmnT anggepenimany fefinnajy. PyRKuRA
audibepenunain dy = df (x,) kabH GesTnaHaiu: df(xe) = AAx
6yan6, Ax = dx un spTubopra ojcak, df (x)) = Adx Gynamu.

21- MHCOA. YOy

fy=x"4 41

by HKIEARMHT X (% XER) HyKraja Indpepertransanysun  6¥-
JIHIIKHHEH KYpCaThHr.
By &yHKUHSHMET ¥, HYKTAlard OPTTHPMACHHM TONAMH3:

Af(xg) = [+ Ax) — [(x)) = (g B + (o + Ax)° +
+ 1 — (3 + 2+ 1)=3x-Ax 4 3x, Ax? 4
A4 A3 4 2 Ax 4 Ax? = (3x + 2x ) Ax +
+ (3x,Ax + Ax 4+ Ax%-Ax.
Arap A = 3x2 4 2%, a=a(Ax)=0Ex%+ DAx 4 Ax® ne-
fmaca, y xonja
Af (k) = AAx + a(Ax)
6ymitm keon6 unkann. By sca Gepuirad QYHKLBAHHHT Xo HYK:

Tafa AHGdepeRLHANTaHYRN SKAHUHK CHARHPAAH.
v, 22- MHCOA. Ywby

f (x) = x~arctg —::—, f(O)=0

dynruus x = 0 HyKTaga AngipepeHinaIIanybuH EYSazHMH?
£ By ¢ynkuusppRr x = 0 HyKTazare OpTTHPMACHHH TONAMH3;

ANO) =1 (0+HAY) — [(O);= Ax-arctg ——.

By TewraHKLAH KyPHHAaZHKH, Gepunrad (pyHKUHAHHHT X =0
nykTafarn oprtapmack Af(0) wu (7)KypunHmAa ubonanal 6ya-
maiimi. Jdemak, dyuxuns x = 0 ByxTala AunddepeHunannanyes-
4n GyaMaitaH.

23- MHCOM. YUby

f()=a"
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y = f(x) dvHUNA (a, b)) opanukaa Gepuarad 6%mG, x,&(a, b)
HykTaja Inddepenunannasysun 6yacun. By xonna

Ay = Aflxg) = f(ty + Ax) — fxg) = F'(v)Ax + aAx
6ynamy. Papmankn, Ax erapiuua KuueK Gyaranga yuw6y
Fxo+ Ax) — [ (3} = ' () Ax,
ABLHH
flxo + Axy = fxg) + [/ (%) Ax (%)

TAKPHOHT! bopMynara Keaamus.
28-mucoa. Yudy

V1,2, V1,02, V1,002

MHKJOPJAPHUHAT TaKpUOHA KHAMATIADUHH TOFMHHT.
Yty

fy=v1+x
dyHRUMAHN KapaiunK. By EDYHKL[HHHHHI‘ XOCHJIacH
I = == == 1)

SKaHMTHNH 3bTHOOpra oMb, cyur (9) ¢opvynaaan dofinana-
HHO, TORAMM3:

1
; { P —_— L Ax.
VI+ G, +FAg=v 1+x, + TR Ax

Arap x,=0, Ax = (0,2 pefiunca, yuna
— 1
VI+02 & 1402
6ymum kesmb vokaau. Hemaxk, ) 1,2 & 1,1,
Arap x, =0, Ax = 0,02 nefinaca, ynaa
VIitomai+ %-0,02
Gynapn. Hemak,}/1.02 0 1,01.
Arap xy =0, Ax= 0,002 nefinnca, yHaa
V1E£0.002 ~ 14 -é— -0,002

6yaaa. Jdewak. 3/ 1,002 ~1,001.
29-ymucoa. Ywdy

cos 60°6°

MHKAOPHHAT TakpHOHKH KHAMATHHH TOMHHT.
102

(9) dopmynara Kypa: '
cos (x, + Ax) 7= €08 Xy + (— sin xg)- Ax.

b1 4 .
Xp = _;‘ Ax = = neB onpHca, yHDa:

d 008 ——-—sin - —— =
COS( +gs_{}o)~ 3 31800
V3. L 04985
=0,5_‘ @ 1800 0’4

Ilemak,
cos 60°6" =z 0,4985.

Mpucon Ba macasaanap

1. Kyfinzard GyHKUMAnaprH Gepunran HygTazapaa audde-
PeHLHANNAHYBUAH/MKKA TEKIUHPHHT:

147. i)y=2x*+Tx— 1, ¥x,ER.
148. j()=¢€*, wx,CR.
x-sin st’ arap x5=0 Gyaca,

149, f(x) =
0, arap x =0 6¥aca,
x,=0.
_ b4 x—xt L _
150. f(x)— l—;m—, Xg — 0, Xy = 1.
|
tg’:; 1
151, (=2 *, xo=—.
n
152. f{x) = 3cos 2x—y 1 —sin 2x (sinx + cos 2x),
n
Xg = -é—

153. f(x) = In(1 4 sin®x) — 2 sin xarcigsinx, x, = ?“

Lol
154, f(x)—arcsml——_:{-z—, =1 x,=—1, x,=0

155. f(x) = (chx)™", x,=0.

1
156, /() = ———— % =0.

157. f(x)=(5f2")’, xp= 2

103



104

138. f{x)= max(7x —6x2, Fx)®, x,=0.
159. /)= 1/ arctgy coslx , x, < 1.
160. f(x)= (V' T3 )% » =1.
161, f(x) = cos'x.cos nx, XER.

162. f(x)=2"""" yy¢ €R.

163. f(x) = 2% w x€R.

2, Kyimpare ¢yHkuusnapamnur AedepeHUHaNHHH TOMHHT .

164. f(x) = In ln(—;~).

165. [ (x) = cos ——.
logz X
x
Iog,x

166. f(x) =
T—=x

167. fx) =e I+

168. f(x) = [n- Y 3=V 2eosx
V?-}-V? cos x

169. f(y) = arctge’ — In V=

170. f(x) = £

170, f() =2

172, f =57 .

173. f(x) = |sinx[*"

174. f)=9"x, (x> 0).

175. f =2+ x% +a*, a>0,x>0.

176. f(x) = '°gxf

177. f(0) = ln*(sec 14}

178. fix) = In{cos? x 4+ T 4 cos* x ).

179. f(x)=1In £ Vsine + 2arctg)” sin £.

1 -} sinx

180, f(x)=arctg l”—x, Xy

I

|

=
|
b

181. f(x) = ( +1n "“‘) X, =—1.

22X

182, f{x)= T y Xg=1, xg=2.

(2x — V23 3%

183. =
F) Gre+42PT—x

, %=1

3. Kyfingarn ¢yHkUUAAEPHAHT GEePHIrad HyKTanapia tak-

pHOHE KMAMATJAPHHH TOMHHT.
184. f(x)=T/x x=65, x=1251324.
185, f(x)=sinx, x=29°, x=359".
186, f(x) = 1gx, x=44°50,
187, [(x) = Intgx, x=47°15".

188. j(x) = Vﬁ;ﬁ’ x=0,15.

189, f(x)=cosx, x= 151"
190. f(x)=1gx, x=11

3-§. HOKOPH TAPTHBRH XOCHJA

BA THSPEPEHIHANIAP

I°° DYHKUUAHHAHT IOKOPH TapTHGJIH XocHnajaa-

PH

Y = f(x) GYHKUHA X, HyKTaHHHT OHpop aTpoduua Oepwiarad

6yauG, wy atpopma f' () xocunara sra  GyacHy.

Arap /" (x)

XaM X, HyKTaja xocunara sra 6y.ca, yHM [f{x)} byHKUHAHHHD
Xy HYKTALACH (KKUHAL mapmuﬁﬂu xocuaacy JAe6 atanaiu Ba

diy

dx?

Y., &k [ (x), €xu

X=Xy

KaH €3uaagu. Hewax,

o= Dy £ = (F Wiy

d*y
dx?

(dr;) .
=x; dx dx fx=x,

f(x) dyRRUMAHMBD YUHHUH, TYPTHHYM Ba X. K. TaprHOAarH

XOCHMIANAPH XyQAd LyHra VXmail TabpHblaHaiu.
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Yuvyman, arap y= f(x) ¢yHaKUMHHAT (7 — 1) - TAPTHOIH
fr—1(x) XocufacH x, HYKTaHWHT OHpop artpodufa MaBXyA
6ymb, 6y f*~! (x) dyukuma x, HykTala XoCH/Jara sra Gyaca,
yHd ¥ = f (%) QYHKUHAHHET X, Ryxmadaeu n- mapmubau xocu-
Aqcu 1ab atajaid pa

" n d"
I Al A N

dx

A=Ky

SearnaapHurr GHpH opxann E3nnand.
WvHpail Kuuo,

[ =¢""" 0y,
fy_ 4 (L)
. det dx k =
6Vaany.
30-mucon Ymby y = Insinx GYHKUMARMHT YUMEYH Tap-
THOMH XOCHJIACHHH TOMHHC.
QYHKIHAHUHT YUHHYH TAapTHOMH  XOCHJACHHM TOMHIU YYYH

YHHHAT 6HPHH‘IH Ba HKKHHYH TapTHﬁJIH XOCHAaNapHHH  TOnHUI
Kepak Oyaauu;

¥ = ({lnsinx) = —]—~ - cosx = cigx,
Bt x
s Fyr i 1
= =(ctgx) = —
¥ =) =(clgx) T
g = (") =(___ ‘1 ) - — 2sinxcos x =2005x'
sint x sind x sin® x
HeMmak,
brr __ 2005 x
sindx
31-Mucoa. Yuiby
%%
=
y l—x

GYHRKUHSAHAHT CAKKR3HHYH TapTHOMH XOCHJIACHHH TOMHHT,
AsBano Gepunrat QyHKuHsBY

g = lxs - —U=x)+1 = —(+ )+

—X l—x

+— ==+ 9+ A=

KypunHIUAa €306 odamus. HIyHaaH XefiHH YHHHr XocHJanapiHH
XHCOGNAAMH3
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y=[—(+9+1—=x"T=—=1+(=D1—»"
Y=+ (= D=7 =0+ (= D(= (I — %>
¥ == D=2 (1 =97 = (— D (= Y(—=)(1 —x*=
= (= 12311 x5
illy #ya Gunau
Ye=(— 158 (1 — 0= =81 (I —x)~°
G{nMnHA TONamus.
2°. Conpxa Konranap pa acoculi popmynanap
f(©) Ba g(x) QyHxnuanap x, HYKTAHUHT GHpop arpodmuia
aHHKAaHraH GG, yaap my atpodaa [ (x), g (x) xocura-
Japra sra 6yncan. Y xosna
) [ef]” =c-f (), c=const,
9 [F() = g =7"() = g" (),
3 [F( g™ =" g +C, F*70) g’ W+
+C W g T T+

+1x-g"
(JleitGHnu opmynack} Gynank.
SHAM acOoCHH GOPMYNalapHH KeJTHPEAMHS:
1) y=a* 6ynca, §" =a" In"a, a>0.
%) y=¢" 6yaca, y"

=¢"

3) y =sinx 6vca, ¢ =sin (x +n- %) ,

4) y =cosx Gyaca, 4™ = cos (x-{— - g)

m _ =D n—D!
£
) _ (=1 -nt
s

B) y=Inx 6ynca, y

6) y=i 6Vaca, ¢
X

) y=x" 6yaca, YW =mm—1) ... (n—n+ 11" "y
8) y=(+ 2" 6¥aca, " =(@@—1)... (@—n-+
+ D+ %"
32-umucoda. Yuwby
y=e"sintx
GQVHKIHRIKAT 72- TADTHO/IH XOCHJIACHHH TONMKHT.
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Bepunran QyHKUMAHN

2% . o T—cos2x I 2 2
y=e"sm3x=e"———2——=?(e —e" v cos2x)

k¥pumiiaa 83u6 onamus. LyHAaH KefiMH YHUHMT XOCHMANADHHM

xuconafimus:
1

Yy = l-e?x-[l-—QQ-cos (2x+%)].

Oxopuparn dopuynanapian oiipananut

"

(ny __ pn—=1 2x _ o i
y =2""e [I 2 cos(?x—!—n 4)]

6yaMnm TonuAanH.

33-mucon. YWy y=sinax GYHKUAAHHRT - TAPTROIH
XOCHNACHHH TOMNHHT.

Pagask,

y = (sinax)’ = cosax-a=a-sin (ax -+ 21) )
IOxopuuari 3)- dopmyAanan doiiganannt
y'™ = a"sin (ax +n- -;‘;)

GYJHIIHEH TONaMH3.
34-Mucoa Ywby

y:

1
x2—=3x+2
(YHKLHAHMHT 7 — TapTHOIHR XOCHJACH TOMHJICHH.
Bepusran ¢yHKINARK
1 1 | 1

x”——3x+2= {(x—2(x—1) - x—2 x—1

KypuHHwiaa &sn0 onamus. IOKopHIa KenTHPHAraH coAla Kouwla
Ba (8) dopmynagaH doifananut, Temamus:

tny __ 1 \(n)_( 1 (ﬂ)_( [ ){ﬂl=
y (x—? x—l,) x—Q) x—1

== —x— DTN =(—=D(=1=1) ..
sl D= T~ (= 1—1) ..
=l D= )T = (= ) x— 2T —

—f—} " { i -f
— =l ]_ (=17 -nl [(x—?)”‘H (x—!)"'HJ ’

=
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Hemax,
y‘”’:(—l)”-nt[ R — ]

(x — )t {x — " ¥l

35-MHCOA. y= x-co5ax GYHKUHAHHHT A-TAPTHOAN XOCH-
JIACHHH TOTHHT.

By ¢yexuuanurr - TapTHOIH XOCHAACHHH TORMIAA JlefGHHL
tdopmyaacuaar dofijanadamus. Jlefibunu ¢opmynacuza f(x) =
=cosax, g(x)=x Aehmu3. Arap

F(x) = (cos ﬂx)mj =a"cos (ﬂx +an- %) )

g=1gN=g"®=...=g"xn=0
G6y/HIMHY 3BTHOOPTA OJICaK, Y Xoaaa

97 = (0 g (D" = (x-cosan)™ =

2
Ty 1. n
= xa" cos (ax +n. —2~) + na"™ sin (ax + T)
6YauHEM Tonamua. JleMax,

g"” = xa”cos(ax—!-n . _’2"_) + na™ sin (ax+n . %)

36-mucoa. Arap x =g Hygranuur atpodmaa ¢ (x} dyHK-
1A {1t — 1)-tapruban  y3nykcns Xocusaara sra Oyaca, y Xoua-
aa
y=yg()=x—a" 9
GYHKUHAHKME X ==a HYKTalarH 7~ TAPTUOAM  XOCHIacHHH TO-

BHHT.
Aftailaug,

f=@—a), g(=0®
6yacun. Y xonaia
F@)" " =l —a"} " =
=n{n—0Nr—2...2(x—a =nl{x—a),
[g (x)]{n—a ] — (P(n-—l} (Y)
Gynanu, JleaGuun dopmynacHiad ofilaannl TonaMmus:
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§* =) g " = [ —a)" - ()" =
=[x—a" 1" M o@+C_ [x—a" 1" oW +...+
+C e — )V ¢ @+ (s —a)" ¢ (1) =
=nal(x—ae¢XN+@En—Dn—Dnr—2)...2..
xR W . (=D —
=" "W+ —a)" " W),

OHaH
d N =nl(x—a)g(x) + a(x—a)
Aeb odamus, GyHia
lime=20
OyJany. PaBInaHkR, =
¥ @ =0.

Hlyna avmuGopra omud, cyurpa xocuia Tawpudufar dofizana-
HuO, TONamH3:

() = y(n—I] () — y{n-—l) {@) =i y(n—l) (x) _
@ xi—IE x—a . .rEl; x—a
= Jim A 2 =8 i) (x—a) ¢ () + af =

= x—a K=
==l lim ¢ (x).
X3

[llaptra kypa @(x) pyHkuua £ = a HyKTaga Y3JYKCHS.
Hemak,
3@¢w=¢@-

Hamukanza Seprarad QyHKUMAHHRT X =@ HYKTAlardH # —
TAPTHOJIH XOCHJIACcH

¥ (@) = nt o @).
6YAnIH KeJHO 9HKANH.
3°. DYRKHUSIHHUHT IOKODH TaDPTH6au nuddepen-
uHaanapH
y =] (x) GYHKUAA X, HYKTaurHr Oupop aTpoduia Oepusra
6Yu6, wy aTpobla WKKH Mapra AnddepeniMamiaHyBuH  GYI-
chu. f(x) dyRKiMA gudpepenunami dy = df (x) umar pug-
depeHuHann GepHiraH QYHKUMAHKHT urkundu mapmubau Oug-
geperyuari JeG aTanaad Ba
d*y éxu d¥f (x)

110

Kabu €sunamu. Iemak, d’ =d(dy) ém d*f(x) = d(df (x)).
IOKopHia kenTHpuraH GYHKUHAHMAD WKKHHWM TapTHOMK  Aud-
depeHUnaMH KyfHpariia H3oXJaHa/u;

a) dy daxat x weAr  byRKuAscH  ne6 ¢apas  Kunubapy,
ABHH [' (x)dx Hmur puddepennuany xucoGhairanaa dx  Ysrap-
Mac K¥nawoBud fef Kapanaiu.

6) f(x) Huur nudibepeHUMann  XMCOGNAHTAHAA X HHHT OpT-
TUpMacH A x = dx Hn Gupunun TapTHOAH anddepeniuan dy =
= f"(x}dx wu xucobnaranaard dx HHHT KHiMaTura TeHr ae6
KapaJsaju.

f (x) HHHT yuBHYM, TYPTHHYK Ba X. K. TapTHGgaru mubdeped-
HHaNAapH XyEAW INyHra yxmaul TaspHdaaramn.

Yuyman, f(x) yHRUMARMRC n-TapTHOAH  Juddeperutann
d" f(x) uu

d'[()=d@ [ (x)
e TampudnraHa.

DYHKUHARMET XOCH/1aAapH OunaH yHuHr auddepeHupaInapa
opacnia

& y=¢?d" En &) =[x dd" (10)
GOFJZHHIL MABXKYJ.

37-mucon. Ywly y=Inx ¢ynkuuaansr  100- tapmnéan
JuddepeHuHANHHY TONHHT,

(10) dopMynara xypa
d100y = droo (inx) = (Il‘l x)wo dx1o0
Eyaaam. Arap
(=" 'goo—nr g1

xIOU ’ x100

(In """ =

GYMMILHHH XHcoOra ofcak, YHAA
99!
100, — . 77 _ 44100
d™y poer dx

IKaHH KeaHO YHKANH.

4°>. Coana xounaanap Ba acocuit popmyaanap

F(x} Ba g(x) dyHKLHATAD X, HYKTAHHHT OHpop aTpodHAa
aHMKJIaHraH 6yam6, yaap wy atpogua [ (x) sa g™ (x) xocu-
JAanapra sra GyAcHH, ¥ Xogaa

1 d"(c-fx)=c-d"f(x), c—const,

AW =Eg@=d"fx)£d g
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3 (W g =dF®) gW+C, & F()dg(v) +
AR dg () .+ T A g ()

+ (0 d" g(x)

(Vleibamy dopmynach) Gyrand.
JriN acocHit GopMyAasiaDHH KeJTHPAMH3:

1) y=da" 6¥aca, d'y=a’ In"adx".
9 y=¢" 6yaca, d'y=e di .
3) y=sinx Gynca, d" y=sin (x—!—n . —;)dx".

4) y=cosx 6yaca, d" y= cos (x + - %)dx”.

(— 1=V n— 1

5) y=Inx 6yaca, d"y = " dx”
X
3
6) y=-- oyaca, d'y="1"D" g
x xﬂ-{—l

7 y=x" 6ynca, d'y=mm—1) ... m—n+1)X
% A" dx",
8 y=(1+x% 6yaca, dy=a(z—1)...{@a—n+
+ D1+ £ dx"
38-mucon Arap y=/(x) dyHKuus #- raprabad Xocunara
ara Gyaca,
d" flax + B = a" 7 (ax + b) dx”
6yuumHR Kypeatrir (@, b — y3rapmac consap).
(10) dopmyanara xypa
d"f (ax -+ &) = [f (ax + 6)]" dx"
Oynanu. Iumu f(ax 4 b) HUAT A — TapTUGIH XOCHJACHHH XH~-
cofnaiiMps. Pasinank,
[[lax+8)]" =}"(ax + B)-(ax + b) =a-f' (ax + b),"
flax + )" = [af (ax +B) = al[ (ax-+b)' =
=a-f"(ax -+ b){ax + b)' = a*/" (ax + b),
[flax+ )" =[a*- [ (ax+ O = ["(ax+ B)] =
=@ " (ax + b)-(ax -+ b) = a®f” (ax + B).
By myHocaGatsapaan doifinananué xapanaérrad  yHKUHAHHHP
n — TAPTUOAH XOCHAAacH YuyH ymly
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if ax 4 N =a" [ (ax + b) (11)

GopMyNaKH €3aMH3. YHHRT TYFPUJMTHHH MaTeMaTHK WHAYKLHS
yCcyaH €pAaMiia KypcaTHml KHfile 3Mac. Mavayku, £==1] 5a

[flax+ ) =a-f (ax+b).
2uan (11) myHocaGar k(%> 1) pa ypuHsm, SBHH
[f(ax - 1™ = a* - f* (ax + b)
6yscnn pe6, yuanr k-4 1 ga Vpunau OYMOMHE KypcaTaMus,
Tavpudra xypa:
I (@x+ O = {If (ax + o))"
Mlyupnr yuyn
[Flax + o™ = {if (ax + )™} =
=" Pax Lo = PP (e + 00 =
= D @y 4 Byax 4 By =" 4 (ax )
6yuwn Keand unkaaH. By sca (11)  dopmyna uxtuépuit n

YayH YPHHAIM OVJHWIKHHA GHIAMpaSH.
Hemak,

d"Flax -+ b) = [f (ax+ 07 dx" = " [ (ax + b dx".

39-Mucoa. Arap u-—— y3rapyBun X RUHT HKKH MapTa OHp-
depennuaNnanyBul byHKUHACH 3KaHH MabayM Oyaca, yHaa yuioy

y=¢
$YHKIUHAHHET UKKHHUM TapTHOAM AuddepeHIHANMHE TOMHHT.

By dynxkimauunr AuddpepeHIHanIapHHY, OKOPHAA KEATHPHI=
FaH Koujajapiad ¢ofijaadnd, KeTMa- KeT XHCoOA2iMH3:

dy = d(e®y= "du,
By = d (dy) = d(e'du) == d () dut -+ ¢ d(de) =
= e"dudu + "d’u = &' (du)? + €" d®u = & (du® + d*u).

MHucoa Ba macan anap

1. Kyfunard ¢yHKUHAZAPHIRT HKKHHYM  TapTHGAH Y cer-
JIAPHHH TOTIHHT: JYHKUHS

191, y=xV' 1 +x% . 194, y=¢"s, fl@)=

192, y = arcsin x 195. y = tg"OUHNANHKH,
PT—242 196. y =
193, y=xInux +
8---438 115



3, Jlarpaux Teopemacu ¥ = f(x) dynxkuns [e, b]
CerMeHTAA AHMKAZHraH Ba y3ayxcH3 G6yacun. Arap Oy GyhHk-
uun (@, &) wuTeppanma vexsm f'(x) xocwmara sra  6Gyaca,
¥y xoapa wyngai ¢(a < ¢ <b) HyKTa TORMMAZHKH, 6Y Hyx-
Taga

tepy — 18—y
1o =10=]
6Ynand.

4°, Kowmn TeopemacH. f(x) Ba g(x) dynkunsnap [a, b
CerMesTAd AHHKMAAMraH Ba Y3NykcH3 OYncHH. Arap Gy (yHK-
upanap (a, b) nurepsanga dekan ' (r) sa g’ (x) xocunanapra
sra 6yanG, V' x€{a, b) yuyr g (¥) # 0 6yaca, y xoana wyn-
aai ¢(a << ¢<b) HyKTa TOMHJALMKK,

fo—f@ _ @
g —gl@ g4
6ynanu. .

I-mucon Yudy f(x)=i"x* —1 dyukuma (—1, 1) nu-
TepBAJHUHY WYKM ¥ = O HyKTacHfa V3MHHHT 3HT KHOUK KuH-
MaTura spuuca Xam, 6y ¢yHxuMa yuyH depMa TeopemaCHHHHC
xyaocacdH YpuHmd sMac. lllywu kypcatHHr.

BepunraH ¢ynkuua x =0 HyKTafla V3UHMHT 3HT KHYHK
KufiMaTira spuuiaad. Bupox dyukuma wy x =0 HykTala d9ek-
JM Xocuaara sra sMac. by yuiby

A

HuctaTHRHr A x— 0 Za uekJM JHMHTTa 372 SMAac/HTHIAH Ke-
nuo ungaiu. Jemax, depMa TeopeMacHHUHT iapTH Gawapuai-
Maiiin. DuHoGapHH, TeopeMaHHHr XyJocacH YPHHIM 3Mac.
2-MHcoJa. Ywdy f(x) =sinx ¢pymwuns yuyu {0, 2a] cer-
menTIa PoJsb TeopeMacHHHMHr WIAPT/Iapy Oaxkaphaaiumu?
PaBwankh, f(x)=sinx ¢yuxkuud [0,2 n] cermentia yamayK-
cH3 xampa [ (x) = (sinx)" =cosx Xocuaara sra. By ¢yHK-
musHpEr [0,2 x] cerMeHTHHHT UETKH HYKTalapupari KMAMaTia-
pa f{0) =0, f(2n) = 0 6yaud, ynap Gup-Gupura Teur. [dewak,
Gepuaran ¢yrruua [0,2x) cermentsa Powik  TeOpPeMacHHHHT
Gapua mapTAapuHM  KanoatsaHtHpamd. [0, 2 n] cerMeHTHHHT

o = % L E=— 1 HYKTaJapaa (YHKUMSHHHT XOCHTaAapH
Hosra a#JsaHalIu:

i (ey) =C‘2>‘5—;E =0, F(c) =cos-2—~n =0,

118

3-Mucon Yy i(x)=xsin€», FO=0 0]

yHKUHA  XOCHZIACHHH HOATa aW/IaHTHPAZMIaH HyKTANApRAH
Tyauirad {c,} KeTMa-KeTJMKHHHT JIHMUTH HOAb GyaMimsh Kyp-

CaTHHT.

Papmanky, Gepuaran ¢yukoua [0,11 cermentna Y3NYKCH3,
(0,1) unrepsanna xocmnara sra Ba f(O)=f(1)=0. [emax,
Gynxunsa 10,1} cermentaa Poanp Teopemackuuur fapua wapr-
napunH KanoatiantHpaid. [0,1] cermenTHn Kyfiunary

£ 2]

CerMeHTYa/aapra axpartamns. Xap Gup ;_H-, —'} CerMeHTYa-
] fl
ma (n=1, 2, ...} [(x) yscuna Poant Teopemacuuuur Gapua

WapT/AapHRE KaHoaTJaRTHpaaH. BunoGapud, 1 1 , —-l—J cer-
n

n-+ !

Mentna {(n =1, 2, ...) wynnsai ¢, #yxra (ﬁ <, < -'—)
n

romuaaankk, ['{c,) =0 6yaanu. "

Arap
1 . 1
n—_!_l<cn<-; (n— 1, 2,...)
Ka
lim L+ = lim L 0
ft—roo 1 e -4 1
6y mmmBn 3BTHOOPTa OacaK, ¥ Xoama
lime =0
oo

3KaHH Keaub uuKanu,

4-mucoa. Arap f(x) dynxuun: 1) [a, b] cermentaa anuk-
JaHrak Ba yanykcus, 2} {a, b) unTepBania f- TAapTHOM XOCHMa-
ra sra, 3) ywby x, X5 ..., X, (@a<u<x<
< x,_; <b) HyKranapia

f@=f)=f)= ... =f(x,_)=f@O) =0
6yaca, y xonma (a, #) Ja KaMuga GHTTa ¢ HMYKTa TOMNHAATHKH,
f7e)=0

6¥aamu. Ulynu weSotsanr.
{a, b] cermerTHH IoKopHIa aliTHAraH Xy Xpy o0y X,y

HyxTanap éppamuaa # Ta

[av xl]v [xls x2]| . A [xn—l’ b]

117



cermMentTaapra axkpatamus. f(x) ¢yuxous Xxap Onup cerMeHTAR
Po/ib TeopeMacHHHHT Oapua MAPTVIADHHH  KaHOATAAHTHPAaZH.
YHpa Poaab TeopemacHra Kypa WyHfaH ¢y, C,, ..., C, HYK-

E'""ap (ﬂ<01<x1, x1<6'2 <xgs ey xﬂ—-l<cn< b Tomn-
JAJMKH,
Fld=Fld=...= f'(cn) =0
6yaaau. Juau
[c].i Cﬂ]t {czl 63]} L [Cn__p Cﬂ]

CerMeHTVIapHH Kapait/k. DBy cermenTmapeHHr xap Gupuga f'(x)
¢GyHkuus Posnb TeopeMacuHuHr Gapua IMapT/IapUHH KAaHOATJAH-
THpamH. Posab Teopemacwra MyBoduK yHpad ¢, ¢, .. . ,
cn-—-i’ HyKTatap (o, <o\ < 6y <0<y o0y G <
<¢,_;<<e,) TOnUAANNKA,

friep=Fl)=...=f",_)=0
6yraon. SHAH
[CA4 A (O I (P Ta

CeIMeHTapHH Kapaiiuk. By cermextiapuuur xap Gupuma 7 (x)
dyaxupa Poans TeopemacuHnHr Gapda 1uapT/apuRH KaHoatJaH-
THpafu. Ponas Teopemacura Kypa myHma# ¢, ¢, ..., C,

. Aed
HYKTanap ¢ < €] < €, L X Cy oo vy €y <€ _‘2<cn_])
TOIH/IAIHKH,

fw (Ct) — ’cm (C;) =_ . ., = fm (5:1—.2) =0

OYaanu.
114 ma;}:aémm JaroM  rtuput  {(n — 1) -Kajamlan Keduy
¥

1 - _
[, " cermentra kenamuskn, 6y cermentaa [V (x)

byukung Poase TeopeMachHUHr §apua LAPTIAPHHH KaHOAT/IAH-
THpald. YHAa Poastb TeopemacHra Kypa ulyHMjall ¢ HyKTa

(c‘,”"” << c;“_”) TOMHAAAUKY,

=0

6¥nani.

5-mucon. Arap f(x) oyHruud (@, b) WATEpBA/LIA HEKJH
f/(x) Xocunara sra 6yaca, yHMHAr Iy HHTEPBANMAA TEKHC ys-
JIyKCH3 GYMIIMHY HCGOTAAHT,
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Monmomuky, [ (x) ueknu 3KaH, YyHia wvepaft  yarapmac
M >0 con Tonnaanuke, ¥ x€(a, B yuyn |f' () < M Gyna-
Fit

(a, b) wnreppania uxTHEpHA X, BA X, HYKTa/Napuu OJAfJIHK:
Xy, Xy €{(@, b). Yuua Jlarpaus TeopeMacura Kypa

If (x) — FOe) = IF7 (O)] g — 4
Gynamu, Iemak,
If () — (el < My — |-
Arap % &> 0 osmurania xam § = 8(e) << % Aelinca,

y xoama
Ity —x] <8< :—1==rjf(x2)—f(x1)1<M-%=e

6yaami. By sca f(x) ¢yHKuusiHHET (2, 0) Na TERHC YIIYKCH3
6VamwnHH GHaupaas.

G-mucon. Ywdy f(x)=x*+3 Pyrkuna [~1, 2] cer-
meHTAa JlarpamK TeopeMacHHHHI LiApTJapHHH  KaHOATJaHTHpa-
AIVH?

Paswanku, Gepuaran ¢ynxups [— I, 2] cerMentaa ysayk-
cn3 Ba (— 1, 2) unreppanga {'{x) = 2 x xocunara sra. Hemax,
f()=x*+ 3 pyuxunsa [— 1, 2] cermentia Jlarpamx Teope-
MacHHHHI WAPTIAPHHE KaHOATJAHTRpaad. Jlarpam TeopeMacura
Kypa LyBAal ¢ Hykta {(— 1 < ¢ < 2) TONRAALHKY,

f@Q=1=0 ey
_gh(_ ) Fy=2¢

. o |
Gynanu. KellMHrH TeHMHKAaH ¢ = -y SKAHHHH TOMAMHS3.

T-mucona Yuby
il A PG
a &

TEHTCH3JIHKHY HCOOTAaRT,
[6, a] cermentaa f(x)= Inx yAsnMANM KapailiK. DBy
(yHKIMA Iy CErMeHTA Y3MYKCH3 Ba (b, @) umrepsania [’ (x) =

= — xocuTara sra, YHaa Jlarpalmx Teopemachra Kypa LGyH-
X

a—b
&

O<b<a)

Zah ¢ nyKTa {b < ¢ < @) TONHAAZHKH,
Inga—1Inb _ 1
a—b - e

Ginamu. PaBianiy,

b o<am oLl
a ¢ b
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JHeMax,
1 inga—Iné < _l_
a < a—b [
KeinHrn TeHTCH3AHK/IApiad 3ca
a—b& a a—b
In— <
a < b b

Gy KeaHO UHKAIH.
8&.mucoJ Arap x>0 6yaca, y xo.n)la

Vx+ —Vx =
TeHIVIMKHH HcOoTaanr. Bysia

] ! ,
—_ —  lim08{x
<8<, Imp =

x+9(x)

, limo(x)= —

X OO

Gy/milMHE XaM KYPCATHHT.

Ywby
fw=Vy
dyurupsHa [x, X - 1) cermentia (x = 0) kapaltmik. By ¢yHk-
LM Iy CeTMeHTAA Y3NYKCH3, (v, x+ 1) na f (= T-‘;: X0~
cwiara sra. YHA4 GeKad opTTHpManap ¢opmyJack
F(t—i—At)—F(t):F’ (t + 8()-A) At
ra kypa
fe+D—fR=Ffx+0x) 1,

ADbHH .

rT—)*% = ——es

Vat] } 2V x+0(x

6ynany. By TeHIVIKZaH TONaMHs:
1 _ 1

Vx4 e 2y xtE@

=y x+1+1/__=>-4(x+9(x))—-x+l+x+

+2y x(x+ 1 1)=>4e(x)— 142V X0+ D—2x=
-_-:—B(x)= — ? 0 x{x+ X(x F Dh—x).

=2V x+8(x) =

Keiiiru TeHLJIMKIAH 3Ca

lim 0 (x) = lim [m» —(]/ x(x+ 1) -—x)]=_i

=40 =40
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REF L0

X-3—+a0 x=*+o0

i =lim |1 yoeri—=x]_
lim 0(x)=lim [T+_§__]_
, 1 x4 x —x2 , 1
= Hm [_ = [im [-—-
x| 4 20 xEF D) 4 %) i tol 4 +
t T |
K
0 (x) OyHKUMAHKH T

0 =—++

2]/1+——+2

ndonacnaad, yHHHr (0, 4 oo) opanHKia YCyBUH SKAHHHH TOMa-
mu3. Jemak,

1 1
Tée(x)<*2—

Gymanu.
9-MuCcOa Yiuly
xﬂ

flo=¢, g= e

dyurumanap [— 3, 3] cermentTaa KollH TeOPEMACHHHHT  LLApT-
JIRPUHKR KanoaTJia HTHpa}.LHMPI?

Bepusran ¢yurupsnap [—3, 3] cerMeHTaa yaaykcus, (—3, 3)
Ja

o —_— ¢ _ x
f(x)_e ¥ g (x)—(l-i-x?)?

xocunanapra 3ra. Bupok, g'(0)=0. Hemak, f(x) Ba g{x)
¢yrrumAiap Kol TeopeMacHHHHI LIAPTJAPHHK KaHOATAAHTHP-
MafH.
10-mucon. Arap f(r) oyswuna [x,, X,] cermenria
(%1, x, > 0) nubdepenwmannanypys Gyaca, y xonga ymey
o '
cf (¢
Toaly flol=1O=d©

Xt — X

(xl < ¢ < ¥;) TEHIVHKHUHT YPHH/M OYAMUIHEK HCOOTJAHT.
Hrkura

a=18, pry=-

OYHKUHATAPHH ofakank. MoAOMHKH, xy-x, >0 3kan, x=0¢
[x,, x,] 6¥nan4. By ¢yukumanap [x;, x;] CerMeHTZa V3/IyKe
cu3, (x,, x,) Xa
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, (1) x— : !
a(,;):i_ﬂ.;_f‘.’i, B =——

XocHadapra sra Ba PB(x) =0 (x €[y, x)). Jemak, a(x),
B(x) dynkumsnap Kowun TeopeMacHHHEr 0apuya [UADTJADHHH
KaHOATAHTHpagd. YHaa Kowd TeopemacHra kypa myHaad ¢
BYKTa (¥, << ¢ < x,) TOMWIAIHKH,

a(x) —a (xy) _ @ (0

B —Bn) PO
6ynand. KeHHHTH TeHrJIHKAAH TOMAMI3:

fad ) d OO
Xa X3 — C’ =
L _L
ko Xy o2
x1 (%2} — xof {x)) R I 2 _
S —— [ef" (&) — (=
t x X .
= e [7] 2 4= fl{ey—cf ().
T a ) Hal =IO TO

Mucon pa macananap

1. f()=x(x*— 1) ¢yuxuns yuyr [—1, 1] ma [0, I]
opanikaapia Poans TeopevacHHHH WapT/JapHHH TEKIIHPHHT.

2. [(x) = (x* — 1) (x — 2) dyuruma yuyn (—1, 1) Ba (1, 2)
HHTEpBasNapia WyKAAH HyKTajap TOMHHTKH, Oy HyKTaslapia
GyHKUHA rpadurura YTKasparaH ypHHMa aGcumccanap  Yiura
napasieqn 6y JcuH

3. Xakuknii ko3dpuunenTAH Kynxan ¢axaT XakMKAi HA-
Aussapra sra 6y/ica, YHHHr XocHJanapu XaMm (akar Xakukuil
HJIAN344pra 3ra SKaHWHR HCGOTJIAHT.

4, Ulynpait E€(a, b) mamkys 6ymm6, [ (E)=0 6ymumm
yuys, Poasib TeopeMacHHHET LIApTJapH 3apyp Ba €TapiuMu?

. 1 o
5. )= xsin — arap x # 0 6yuca,
0, arap x = 0 6yuca

dynkupa yuyn [— 1, 1] opanugaa Jlarpamx TeopeMacH YpHH-
JTHME?
Jlarpanx TeopeMmacjaH GoHAANAHAS KYHHAArd TEHICH3IMK.
JiapHH HCOBOThaHr:
6. —— < In(l4+x<x, x>0
1+ %

7. ¢ >ex, x>1.
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8. ¢ >144x x€R
9, [sinx—siny| < |x —yl.
10. |arctga — arctg bl < ja — 8]

11. x“|lnx[<—2—];, 0<x< 1, a0,

12, f(x) = »%, g(x) = x° pynrunanap y4yd [—1, 1] opa-
makaa Kom TeopemacH §pHHMMH?

13, Arap f(x) byukuua x >0 sygTalapga AudbepeHmuan-
nanyBuM 6946, lim f (x) =0 6yuca, y xonza lim % =0

K=w—00 ¥urtoo X
SKAHHHY HCGOTNAHE,
14. Arap f(x) dyuxunn x >0 wygranapaa nuddeperiman-
AaHYBUH 65aub, liT % =0 6yaca, y xonma lim [f' (x)| = .
K=t Ko
= sKaHuHH HCOOTAAHT. ¥
15. Arap f(r) dynxumna uernu (@, b) HuTeprasga Audpepen-
UHMAIAHYBYH BA YerapafiaHMarad 6yJica, y Xo/a YHHHT  XOCH-
JlacH XaM dYerapajlanMarad/JHraHe HeGOTIaHT.
16. Arap f(x) dbyukuns [a, b] cermenTaa Audxbeperumuar-
Janysud 6§56, f(a) = }(b) 6¥aca, y xonma g &€ (a, b) 656,

Fley—f(&) = -;— Ef (&) myHocaBaT ¥PHHAMHIHHH HCOGOTMaHT.

2-§. TEHJIOP POPMYJACH

I°. ®yukunauuur Tenop bopmyaacu (foraab
bopMy na).

¢ = f(x) byHxuna x, HyxTaHuHr (x, € R) Oupop arpoduna
Gepuaran 6yacud. Arap YHKUMA ¥, HYKTaHHHC wy arpodHAa

F, e, ..., "W Xaocwnanapra sra 6§46, x, HykTaja
n-rapru6mn f™ (x,) xocunara sra 6yaca, y xonja

O =fe) + L@ — ) + T r—zp+ L 4

i)
!
k

o . e
+%ﬂl(x“-’fo)”+0((x-xa) )=}.J (. D) (x —x)* +

k=)

+ 0((x — x,)") (("(x) = [ () )

Gynamm.” By Teitnop dopMynacuinp.
2°. Maxknopen popMyacH.
Arap (1) dopMynaga x, =0 ae6 oncak, yuaa ywby
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! () (U] fhoy

fy=F0O)+ it gt b 4
3
+o) = 2 L0106 ®
A=) :

topmyaa Xocua 6§nans. By Maxsopen dopMyaacupup.

Ywsy f () =¢", f(x)=sinx, flx}=cosx, fx)=(l+
+ 07, () =In(1 + x) dynkuusnap yuyH (2) Maxiopen dop-
MyJach Kyfuparuua Gynanu:

'] 3
D =ldstagtat . 5 +0 )

D sinz=x—3 + 5+ “'+(_1)"-1(2x:_1)r+

+o (™),

2 x4 n x?n on

3) cosx=l——% +ﬁ_ F(—1 {_27)!_[_0():. +I),.
H A+ =14+meg 28D ey

+ mim— 1), m{m—,-;_,t.]; "+0(’c )
5) ln(l+x)=x_._'f;+.f;___ +(— l)ﬂ-—tx"

<+ o (x").

3° Tefinop dopMynacu (OpaanK yuyH).
Y = [{x) dyHkuns [a, &} cerMenTha GepasraH GY/CHH. Arap
¢yuruus wy cermentia (%), [7(x). .. f*(x¥) Xocumanapra ‘sra

6Yomb, x, HykTafa (@ < xo<< b) f"‘"’l’ () xocusnara sra 6jica,
y x01a

FW =)+ 0 e —xy + ey

+ 200 ey 4+ R0

6ynazun. By Testaop dopmyaacuaup. R,(x) nu Tefinop
dopMyJacHHHHT Koadux xadu pefiniamd. Y KYHHJETH KYPHHMII-
Japra sra: ’

I} R,(v)= —&5?—0:3 (x—x)"T' (1 —6)" (Koum §pimmumy),
{c=x,+0(x—xp), 0<0LI}
[ 124

| ey

DR ()= L@ gyt

in + ES (Jlarparix KYpHHHIIM),
{c=1xy,+ 0(x—xp), 0 LB 1)
ll-mucon. Ymsy f(¥)=)'x dynkmmsanu x—1 munr
Manduil GyaMaran fapakanapd Oyfinda  EfHAMaCHHUHE  yyTa
XAZUHK TOMMHT.
By xon yuym (1} ¢opMyna yuby

10 =F0+ L0 g+ L0 e— 1y 0 e — 139

KyprHniuga 6Ynagu. BepuaraH OYHKUMSAHHHT XOCH/aJapHHH TO-
NaMH3;
1

f”(x)=—L‘ =

fx)= ]/—— T i

PapuiaHkH,
f=1, FO==, "O=——.

Hemax,
Vx=1 +—;(x—— )= (e — 1 4 0 (e — 1)2).

12-mucon. Arap x—0 za
f(x)=l+—;-x+0(x)

GyJica,

=Ve

llm If (x)l

6§ MIMER RCBOTAANT,

Yty 1

g =1

GYHKUHAEE Kapaiiymk. YHH KyHAHAarHYa
1

In [f ()] - —L In f{x)
[

y=e =
! Ky}HHHHJAa ésHi MyMkHH. Arap
In f (x) = ln[l-l——-x-]—O(x)]
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Xamia
In[t+ ;—x+0(x)]= <+ 00
L
GymmnnHy 3pTUdopra ojcak, yuia

(o) _ a2
y=ce" =¢

Sy aHuHHY ToraMis. [eifuHrH TeHrﬂHK,laH
I .0 {x]

Ilmy = 111‘1‘1 F = hm (e Y= ]/e

3KalAHrd Keyd UHKaIu.
13-mucoan. Tefinop dopmynacnaan ¢oitaanauné ywby

o =sin 36°, p=(1,2"

MHEBODJAAPHH TAKPHOHN XHCOGIAHT.
(3) dopmyaara acocnannd
i T 4L o
sin x=x—"—-+4=
* ar T )
MyHocaGatra Ba YHBaH yiuby
x3 x5
sin x A x—— 4 —
53! i)
TakpHGHi opMynara xenamus. DBy Takpubmii dopmyaasan ¢oi-
lananub, Tonamus:

Al E 0,58

@ =sin 36° =sin =
5 5 6 125 5t 58

Hemaxk,
a == 0,688,

(3) dopMyaara acocsaHTaH Xonja

(2" =14 me+ ZE= D2 4 0()
6yanumra sra 6Yaamn3. Bynnar sca

(I+x)"=1+mct —

m(m-—l) et

Takpubnél dopMyiara Kenamus.
Iumd wy dopmynaian doigantannt § mEKZOpHH TaKpHORH
XHcobaalMia:

126

L2029 =121+ 09"~
0,1 (—
2

p=(1,2" =

~1,2(1+0,1.02+ 09 . 0,23 ~ 1,121.

Hemax,
B = 1,121
14-mucoa. (3) dopmynanapaan coitfanannG ywmody
& sin x—x(1 «]—x)'

?) lm =
6) xl;m [J\:—-x2 . In(l + L—)]

JIIMHTAAPHR TOIMHT,
a) A2 KypcaTuirad JuMHTHH Tommmza (3) QopMmyAauHHr

Kyina
e =142+ % 4 0w,
It 21
sin x=x—-§x;+0(x°)

xoMmifas ofifananamis,
lim e sinx—x(1 4% __

Xonl x3

3
[+ +Z +0(x*)][x—‘-;;+0(x=}]-—x(1+x)

= |im S =
x=3) X
N ) L s
= lim n =
Xl x
1
Ll 3
b 3x’+0(x) 1 H 0(x% =_1-
B =0 x93 3 x=0 X9 3
Jemak,
. i —x(l 1
lim & sin x x(+x}=__.
X0 x4 3

6) aa xj'rpcamﬂrau JUMATHH TonHwAa (3) opmyaaHuur

(14 )=5—% 5+l
XonHjan doinanaHamHa.
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fim [t an (1 L] = tim [t (=gt
+0;‘;]] =i=_n; [x-——x-l-*;--!- 0(5)] = El)-

Hemak,
lim {x—»f in (1 + L)] =1
E ] X 2
Mucoa Ba Macajaaap
Ky#naarn ¢ynxkuuanapair  Maknopen dopMyiac Gyitua
0(x?) xapraua éiuar:
17. [{x)=e'5*,
18, f(x) =¥,
19: f(x)=Incosx.
Kyimpara dyukuysitapn  Maknopen  ¢opmynacn 6yinma

0(x®) xagraua éitunr;
1

20, f()=(1+x)".

21. feo=VIi+3sinx
22, f(x}=1In (1l 4+ arc sin x).
23. f(x) = arctg (sin x).

Kyinzarn GyHKLHANAPHH Maknopen c]aopmynacn 6yfinya
O(x") xagraua €dwunr:

24, [(x) = e5*~L,
25. f(x) = sin (2% + 3).

96. f(x) = cos (";- + 2).
27, f{9)=In (e”-]-?).
28, f(x) =

(1~ P

29, f(x)= 3"
30. f(x)=(x*—x)e—".

31. f()=In ’lt{:‘.
32, f()=1In (2 + x—x3.
128

33, f(x) = x_“‘i.
3. f(n)= p—"

35. J(x)= ;x+ x

36, f(x) = 2_’;3;.

Kyfunarn  dyuxunanapen Tefiicp dopMydiach 6§iimua x,
HyxTaunsr atpodniga O((x — x,)) xaprasa €HRHr:

37. f)=2, x,=2.

x
38, f(x)=sin{(2x—3), x,=1
39, f(x) = xe&*, x,=—L
0. f(x)=x2e"", x,=—1.
M. flx)y=F —1}e¥, xg=—1.

42. f()y=sin {(x+ I} sin (x+ 2), xy=—1.
]

43, f(x) = In(2x -+ 1), Xp= 5

44, f)=In V7x—2, x,=1.

85, =2y, x=1
x—1

46, f{x)=«l-_—xx2, Xo= 2.

Kyisiaard NHMHTAAPHH XHCOOJAHT:

. - ¥)—
x=0 x=

=l
. dim —
s X7
cos x— 14 3
49, Hm <
x—0 X
. tg x—sin x
50, Jim =207
.Z—vﬂ x3

Q 9—438 129



51, lim arctg x—arcsin x

1=+l x?

. tlgx—2x
52, lim =27,
za0 Sin t—X

1

53, lim ALt =2
‘ Kb x

e (14 —1
54. hm(_"_‘xg___.

ki

1 — (cos »)°'™

55. lim "
x=0 X
. _shilgx)—=x
,um —
58 }rlgo %8
. e F_ 144 —xcos
57. lim In® (1 — )
!
58. Hm ((g_x)tgx)“.
x—>~§-~0 2
2
1 x
59. lim (x‘ In (1 + ;)I—'x‘"l"g‘)-

60.x£21“((x3—x’+ 2+ 1);— Y=t 2).‘

sin (sin 7 x}

61. Ll.fl' Im+lnxn
Mren2x1
62, lim ——°
res 1;_ cos X

i 1
63, lim x[(29)*+e*—2].

e

64. 1im(l-- ! )

oL xd xigx

65. lim (xg—%—-(x’+x+ 1} In (1 + -i-))

Xon 20

130

VII 606

TIOOEPEHIUAJA XHCOBHUHT BAH3H
TATBUKJAPH

1-§. ¢YHKHUAHHHT YCYBUHANWCH XAMIA
KAMAKOBYHIHTH

®apas kunalivk, y = f(x) dynkuusg X opasmgia (X < R)
Gepraran GyacuH. MansymkH,

o, g €X, <= g)<f g

6Yaca, [ (x) dyuxuna X pa ycybuw,
JVL xl! x2€ 'Xs x1<x2=>f(x1};f(x2)

6yaca, f(x) dyrkiua X na KaMaioRYH Zeinnap 3iM,

OyHKUNA XOCHJacH €pAaMila YHHHT VCYBUMJIMTHHH Xamja
KaMAIOBYHSHIHHH AHHKNAW MYMKUH.

lI-reopema. f(x) ¢yuxuus (@, b) HHTepBaAAa YeKsH
f (x) xocnaara sra 6yacun. By IdyHKUMA Wy HHTepRaARZ
ycyBuR GyaHwiH yuayH {a, b) pa

;' (%) >0
6yAMmA 3apyp Ba eTapam.
2-teopema. f(x) bynkuma (a, b) nurepsanna vekan f (x)

xocuaara 9ra OGyacHH. By GyHKLMs Wy HHTEPBAJNIA KamaloBYR
6yanwn yuyn (a, b) xa

<0

6ymln sapyp Ba €TapiH.
I-mncon Ymby

f(x)=%— In x

$OYHKUMAHH VCYBUM Pa KaMaioBud GY/IHIIIA TEKIIHDHHT.
By ¢ynkuna (0, 4+ o0) Aa aHHKJaHTaHARP. YHHHP XOCHAZ-
CH

F@=5—-

6ynagy. SumH

Pi)=0 swm _;_ =0

1
x
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¢ * 4
f(xy< 0, sABHH = xéO

6yMwra TeKIIHPaMH3:

21300 =t50esa—VRE+YVE) 20

x 34
Bysnan sca, (5, + o) 1a F (>0, (0 V5) maf()<0
6ymunnn Tomamus. Jemak, GepuAraH QyHKIma 0, V5 na
kavaronun, (}/'5, + oo) Ma ycyBuw Gyaazu.

2-MHCOML Yy

f()=1In]x|

(GYHKIWMAHNHT YCyBuH Ba  KaMaioBid GyIajura  OpaMHKJAPUHH

TOIHHT.
By ¢yuruua R\{0} = (—o0, ) U (0, + w) da aHUKJaH-
raf., YHHHT XOCHAACH

rw=%

6ynasn. Bywaan aca, x >0 6ynrauna F{x) >0 Gyaam, x <<

< 0 6yaranga f ()< 0 6ynapu. [lemax, Gepuaral hyHKOHA

(— o0, 0) fa Kamaosu, (0, + o0) na yeyndu 6ynamu.
3-MHCOJM, XocHJAcH

r (x)= 3—25.vc—xg

6ynran f(¥) GYHKUMSHHHT JCYBUMANTH XaMAa  KaMAIOBTHJHIH
TYFpHCHAA HHMA JEHHII MYMKHH.
By macamanh Xaji KWHIT Y4yH
F)=0 &ku (N0
TEHTCH3/JHKAApHH €YHII JIO3HM.
Suan

—1

F)=——— —1<0

3 —2x—x8
TEeHMCHAIBKHH eYaMH3:

5 _ 4242 0 e
3=2x—2x* 1<0e R4+2x—3 >
a42c4 141 o EEDFL <~ g
(3 x—1 x+3HG=—=1

e (x+3x—N>0
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Iemax, (—oo; —3) U (1, +o00) pa f' (x)<C0 6ynamn. (—3, 1)
opamkiaa sca [ (x) >0 6yaaam. Ulywzal kw6, Gepuirad
pyukupA (— oo — 3) |} (I, ~ o0) na kamaioBum, (— 3, 1) opa-
JHKEa 3ca Ycysun Gynaid.

4-mucoa. Arap f{(x) Ba g(x) dynruuagap: 1) [a, b} cer-
MEHTa AHHKJAHTZH Ba LY CETMEHTAA YekMH [ (x), g (x) Xocu-
nanapra sra; 2) f (x) = g (¥ € [a, &) 3) f(a) = g(a) 6ya-
ca, y xoala {a, b] spum uxtepBanga [(x) > g(x) G6YIMuMHU
ueoTHanr.

J(x) pa g (x) dynxuuanap afnpmacHuH @ (x) Gunan Gearn-
JafimMus:

@ (%) = f{x) —g(x).
¥Yuna tf' ()=} (x)—g' (x) 6ymb, 2) waprra kypa ¢ (x) =
>0 6vnamn. Hemax, ¢{x) ¢yuruns [a, b] na yeyeud. Arap
gl@)=/ (@ —g@=0 6ymumun svmdopra oJcaK, VHAa
{a, b] spum nHTepBanga @ (x) >0 skawauruuy Tomamus. Jle-
MaK,
P)>0=f0)—g ) >0=f(x)> gk
Oiyunait xuaub, (a, b) na
[ >g()
Gy nan.
S5-Mucoa. Ywby

mﬂ+ﬂ>x—§

TEHrCH3NMKHA HoGOTNAHT.

Dy TeHrcusaukuy mcboTviawga  4- MHcoAZa  KEATHPIJITaH
wapriapaad ¢ofizatanamus. f(x) Ba g(x) ¢ynKuuanap cuga-
TiAa

fE=In(l+2%, gx= x—"—;

dyuknpsaapey onaiinuk. By ¢yHkupanap yuyy (0, 4 oo) opa-
JiMKAA 4- MHCOMATH LLapTAap Camapuiaiy:

’ —_..L—.- ! =] —X
D= @=1—x
2) (0, + o0) opanuria
i
l+x>1—_x
Giaamn (uyikd 1 — 2 <{1= (1 —(l+ ) <I= l—x<

l .
1+x)’
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2-§. YHKLUHAHHHI 3KCTPEMYMIAPH

y=[(x) dyukuus {(a, b) wHTepsanla OGepuaran 6yus,
Xy €{a, b) G¥ucuu.
l-Tavppud. Aeap x, Hysmanune wyndail ampopu

Uglrd ={x€R: x,— 0T x<Tx, 1+ 8 >0t =(a, b
magmyd Ggacaki, V x & U,(x) yayn
FO<ix) (> Fiee)
menecusaus gpunan 6jaca, f(x) dynryua x, nyxmada mak-

cumymea (munumymnea) spwuadu Oeduradu. f(x,) xudmnam
f(x) Hume maxcumym (Munumym) xuwisamuy Oedusadu éa

[l = max {f(x)} (f(x)=min {f(x}})
x K€y %)

c Ub (Xg)

xabu Oeastiaanadu.

DYRKUMARBHE MAKCHMYM BA MHHHMYMH YMYMHA HOM OwiaH
VHHHT 3KCTPEMYMH JeilH1alu.

1°. 3geTpeMYyMHAUT 3ADYPHA WapTH

Arap f(x) (pynxuma x, Hygraga (x, € (a, &) uexaa f'(x,)
xocudara sra 6ymiS, GOy uywrana f(x) QyHKuMA IKCTpeMyMra

SpHliKca, Yy xoaaa )
['xd=0
6inann.
“% 2> JRCTPEOMYMHUHT eTapJH Wapraapu
iXy € (@, b) HyRTaHHHU
Ug (g ={x€R: x,— 8 x T xyp § > 08,
U = ER: xCx<{x+ 6 60}
yan Ba VHT aTpobaapHHM Kapaiiuus,
dapas KuaalanK, i == f (¥} OyHKUHA X, BYKTA1a Y3ayKeu3
6yimb, U, (x) \ {x} Aa vexm [ (x) xocunara sra Oy ICHH.
a) Arap :
¥ x€ U {x) yayn [ (x>0,
v xe U g'(xo) vayi  f(x) <O

6yaca, [{x) GVHKUMA X, HyKTald MARCHMYMra Spillald.
0) Arap

FxE UG () yuyrn [0 <0G,
FxE Uy yaym f (x>0

136

6§sca, f(x) dynrunsa x, HYKTala MunMMyMra 3PHIAAH.
B) Arap

T axeUg () yays (x>0,
YxE UL (x) vy f (>0

Vxe Uy () vaya £ (0)<0,
VX U:(xo} yuyd [ (0) <0
6yaca, f(x) QyHKUHS x, HYKTala SKCTPEMYMIa 3pHLIMARAN.

f() dyurwia x, nyktaza f, f7, ..., f xocusanapra
sra 6yaub,
Flad=I"d =" . =" =0, [ ()50
6¥ncud.
) Arap n wydT con Gymd,
[ (x) < 0
Gyaca, f(x) GyHRUNA x, HYKTAZa MaxCUMyMra,
1 () >0

6yaca, f(x} GyHKLUMA %, HyKTaZa MHHIMYMIa SPHIDAIH,

1) Arap n ToK con 6Yyaca, f(r}) Oysxua ¥, HyKTada
SKCTPEMYMIa SpHUIMAAN.

6-mucon Yuby f(x)=e* ¢dymgunn x =0 HyxTaga
MBKCHMYMTIa 3PHIDHIUMHE KYPCaTHHT £a MAKCHMYM KHAMATHHH
TOTIHAT.

x=0 nygtaamr |, (O ={xE€R: —8§<x<d; >0}
atpoullary HeTanrad X HyKTa yuye (¥ x € | (0)
f)=e" e =1=[(0)

Gynann. [emak, Gepuaran dyukima x = 0 HyKTama MakcAMyM-
Ta SpUIIAfH. YUHHD MaKCHMYM KHiiMaTH

max {f (x)} = max {e=*} =f(0) = |
GYaanu.
7-Mucon. Ywdy f(x) =3x — 2x GYHKUHAHH SKCTpeMyM-
ra TEeKIHPHHT.
Bepraran dvHKUHSHHAT XOCHIACH

F(x) =6x—2=23x—1)
HE HOJIrA TeHr.aiiMu3.
F=23Bx—1)=0
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Ra OyniaH X = '}_)T CTAlMOHAp HYKTa SKAHJ/HMIHHH TOMAMH3. Ly

HyKkTa aTpodmria xocuna HMUITOPACHHHHT Y3FAPHIHHH AHHKAAAMH3,
PaeuaHkH,

¥ x€ U;( ‘}={xeR:%—a<x<%; e>o}

1

3

yuyH (
f ()= 2(3x— 1)=-6[%—x)<0,

¥ x€ U:(%)={xe;<:%<x<%+a; 60}

yuyH
() = 2(Bx— 1)=-—6(—;—x)>0

1 .

- = — HyKTa/laH yThll-
6ynama. Oemak, GYHRUMAHRHT XOCHAACH X = = HYKTa/L 2’

1a §3 mwopacksi Mauguil («<—») Ras MycGaT («+») ra yarap-

Tipap 3kaH. Bepuaran yHkumsHuer y3u x = 5 RyKTaga ys-

l -
aykens. Jemak, f(x)= 3x?—2x dyHKIHA X = 3 HYKTaja Mfl
HUMYMIa 3pHIUafH. YHHHT MHHHMYM KHSIMATH

- —a. (1 g 11
min f(x)—3-(3) 2 3 3
8-mucoa. Ywbdy

_{x®, arap x =0 6ynca,
f) _{ 1, arap x = 0 6ynca

q}YHg}I;I H(?)[;}:lxiiicgr?s:g MXI;HLZZL:HF H(t;cl)—.= 2x 6yaub, x = (¢ Hyk-
Tanuur atpodHia:
¥x€ Uy (0 ={xcR: —8<x<<0; 6> 0} yuyn
frin=2x<0,
e U7 O ={x€R:0<Cx<H 6 >0  yuyH
f(x)=2x>0

Gyaagn, AbIR QYHKUHA XOCHIACH X = 0 nygrtaH#H yTHIA2 ¥3
MLIOPACHHH «~—%» JAH «--» ra YarapTupain. Biupor, Oepuirad

138

GYHKIRA Wy HYKTAAa MHHUMYMTA sputumaiigy. Bynra cafaf,
GyHKRHAHHET x = (0 HYKTaZa Y3JIYKCH3 IMACTHCHIM],
9-Mucoa. Ywby

1 s_5
f(x)—sx 2x+6x

QYHKIHAHH SKCTPEMYMIa TeKLIMPHHT,
by ®ynruuaHHHT

f’(x)——-—; —3x‘—%-2x+6=x2_5x+5

XOCHJIACHHH HOJMTA TeHrNaliMH3;
F ) =x—5x-+6=0.

Byhaan x, =2, x, =3 JapHuHr cTalldoHap HyKTanap 3ka-
HHHH TOTIAMH3.

Appano x, = 2° HyKkTa artpoduna yHEUUR XOCHIACHHHHC
RILIOpacHHH AHHKJAAMHE3.

€U Q={xER:2—8<x<C2 0C8 1} yuyn
F)=2—5x+46=(x—2Q(x—3) >0, _
FreUF@Q={rER: 2<x< 2+ 8 081} yuyn
Fg=x—5rt6=(x—2(x—3)<0

Gyaazu. Bepuiran ¢yerups x; = 2 HyKTama yanykcus. [Me-
MaK, GepunraH ¢yHKuUMA x; = 2 HYKTala MAKCHMYMra 3pHLIA-
JH B2 YHHHED MakcHMyM KuiMaTH

max () =1 -2 24 6-2=4

oo fro

S¥nagn.

oo 1 5
Xyoau my fya Gunan f(x) = §x3 — 2—x2 + 6x QyHK Ha-
HUHE X, = 3 HYKTafa MHHHMYMIA SPHLUMUIMHH BAa YHHHI MHHU-

MVYM KHHMaTH
min f(x)=4

ra TEHFJAHCH TONMHAANM.
10-yMucoan. Ywdy
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GyHRuuaEn 3KeTpeMyMra Tekwuphur. By &yHKOMA xocunack

F () = ’;:x (3 — 2x)

Hi HOJIPA TeHTJalMH3:

F ) = -;i”— (3 —2x) = 0.

3
By TeHrnamapan x, =0, x, = - JAPHURE CTAllHOHAP HYKT2A2

YKAHHHH TOMAMU3.
SHAN QYHKIBAHHAT HKKIHYY  TAPTHOAM  XOCHAACHHH XHCOS-
MNaBMH3:

2x{2x2— 6y L+ 3},

HOBES

f(x} dyuRUMsHIHT OepuaninidaH x == 0 HYKTZ 3KCTPEeMyM-
ra sra MAac/IHTH Keadl uHKalH.

PN 9 |
N=—2._ 0,
! (2} 2 ca<

" 3
IeMaK, Kapadaérrad QyHKURS X — -5 HYKTaza MaKcimymra spi-

IHaJH Bd YHHHT MaKCHMVYM }gllﬁ.\[&'ﬂ{
9 —_—
max f(x) = i

ra TeHr.

Hzox: a) Mavaymeu. f(x) =] x| dyuxuuasmir x =‘_0 HYKTAZa X0«
CHAACH MaBKY3 3MC, JexdH Gy HYKTAGa MUHHMYMTa 2rd SV paBmad-
Iup. )

&} f{x}:x3 dyrkund ¥ =0 HYKTEIA HeKCH3 X0CHIArA 5ra 6Faue,
YHHHT 6Y HY«TAZd MANHMYMT: 3T3 SKaH. MFHHH Kiphm KuAHA smac. [fle-
MoK, QVHRUHA XOCHI2CH MOBMY1 OVAMaran €KH Gexcii3ra afiaHaauras
HYKTAI2P1a XNIM JUCTDEMYM MABRYL ﬁf‘.’lHLLlH M)’MKHH FHAH.

Mucon Ba macananap

KyfiMaard &yHKUHAJAPHHAR SKCTPEMYM KHAMATJIADHHH TO-
THHI:

40, f(x) = 2x*— L
pn L Xt g9+ 11 4 o a
41, f(x)—T 2x 5 x 6x+ 3.
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42, = [xX*+ 1, arap x == 0 6yaca,
[ { 2 arap x =0 6yaca.

43, f(x) = xe—=,
M. f= 131—‘*

45, f) = —1 .

X%~
4. f(=x+ L.
k4

17, f(r)=¢* sin x.

48, f(x)=|xfe— 111,

49, f(x)y=]x—1]et*1.

50. f(x)=)a2—4|e-\x,

51, f()=e—1==t1/(x 4+ 1)

52. f()=x4+13—x.

53. f(x) =arctg x -—-é—ln 1+ ).

54. [(x})=1In cos x—cos x.
B3, f(x)=a*.
1

56. f(x) = x:‘.

87. f(x) = [x——5](x—3)3.

58. f(x)=Vs[2—xl.

89, f(x})=sin|x—3|4 cos x, x€ (0, n)

60. — [ 1+ x, arap x << 0 6yaca,
f() {x" tnx arap x>0 6yaca.

3-§ P¥YHKUHR FPAPHTHHHHI' KABAPHKJIHTH
BA BOTHUKJIHTH. $¥YHKLUHA ACHMNTOTAJAPH

¢ = f(x) dynkuna (z, b) HHTepBangZa aBMKJaHTraH 6V.IH6,
a < %y < Xy < b OYncu. A(x, [(x)), B(xy, f{x)) Hyxranap-
HH ®apaitmus. Mawaymgn, 6y ByKTasapiaH YTyBuM TYFpH uH-
3HK TEHEJaMacH

X2

y=i fe)+ 22

Xy — Xp — X
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KVpunnwaa 6ynand. By TeRrJamanuur YHT ToMoHHzarn wdozna-
HH [{x) OWaH OeIrniacax, y xonfa TeHIVaMa KHCxada y =
== [(x) RKypuuHwra sra 6yauo,

I(JC]_) =Jlx), )= fxg)
SyumuLil paswanip.

2-tavpHd. Aeap xap waudad, xq, %y (@ < x < x3 < b)
rapéa ¥ X €{xy, Xy) aap Jlfy.l‘-{ fl) = LX) (F(x) < I(x)) mene-
cuzAuK puRAL Onaca, [{Y) Quyrryqus epapuen (a b)y unmep-
sarda Kaeapus (bomus) Oxiuaaou.

3-teopeva. y=f{xr) dyukuua (a, b) wnHTepBaNIA
anMgnaHran ga Oy wHTepsanga uewa f' (x) Xocwnara ara
6yacun. f{x) Dyukwuananr {7, &) na gasapux (Gornk) Gyam-
wH yuyd f(x) nunr (a, b) ga kamawsun  (yoysur) Sfamwn
3apyp Ba eTapJH. ’

4-teopena. y = f{x) dynswn {e, b) nuTepsania aHHK-
naHrad Ba Gy HuTepRaaia MKKsHd4M TapThoan ' (x) xocuaa-
ra sra opmanG, W (¢, P) = (@, b) (e ==P) mapaa f' (x) =0
6yncun. f(x) dyHxuna (¢, b) natepsanna wasaprk (GOTHK)
Gymmn yayr my natepsaaga ' (x) < 0 (f (x) = 0) renr-
CH3/IMKHHHr OaMapHARIWIA 3apyp Ba eTapJu.

ll-Mucoa Ywoéy

flx)=x—612—6x4 1

QYHKUHAHINT KABapHK Ba OOTHKANIH OPaJHKJADUHH TOMHHT.
DYHKUMAHMHT HKKHHYH TApTHOIH XOCHAACHHH XHCOGAARAMH3:

Fl=4x%—12x—6.
friog=123—12=12(x2—1),
fx{>1 ma [f"()>0 |x|<<l pa f"(x)<0.
Hevak, (— I, 1) nuTepeania byukuna rpadurd  Kasapuk,
(— oo, —1I),(1, 4+ oo) mnTeppamapaa ca (PYHKOHA Tpacduri

Goruk Oymaau.

f(x) dyuxuma x, nyktaHuar (J ((x) arpopura aHmKJaHTaH
GYJICHH.

3-tavpud. Aeap [(x} pynrgun Uy (x,) opasuxda ka-
gapur, (bomux) Gifaus, E_j;“ (x,) opasusda sca Gomux (xasa-
pur) bgaca, y xoa0a x, Ryxma Qynkquanune (Pyrkyus epa-
pueununa) seuswt nyxmacu deb amasadu.

o-reopema. y = f(xr) dynkuna xr, wykramuur U, (z,)
aTpofHAA 2HAKJAAHTAH Ba MKkMHuH TapThoau ' (x) xocmnara
ora Gyacun. Arap £ (x)) =0 6yws, U (x,) U (x,) opa-

142

miknapna f''(x) xocwaa Typad Wwopand 6yaca, y xoasa
(%5, f (%,)) bynkuna rpadurk yuyH sruamws mykTack GyJanH.
12-mucoa Ywbdy

f(x) = xe="

QJ}’HHU.HHHHHI" ICHAHW HYKTACHHH TO(HHT.
@YHKUHHHHHI‘ HKKKHHYH Tapmﬁ.m{ XocHmacH

f7(x) = 2xe*" (24— 3)
HH HOJFTA TeHrAab TONaMHs3,

PN V4 ST
(—-oo, — ]/%) Ba (0, V——g) unTepsainapna (£} <0,
(__ i,f;i 0) Ba (V%, oo)umepsa.n.napna Fri>0

SKAHUHH Kypuu KuitkH sMac. Jlemak,
3

A(- Vi Vi "’_), B(®, 0), C (V%, ]/geq

Hygmnap (yHKHHA TPAQUIHHMHT PHIHIT HYKTAJapHAKp.
= {(x} OyHKUHMA @ HYKTaHUHT Oupop arpodeia aHHkjaH-
ran 6y.ncuH
4-rawpud. Aeap yuby
i i
im f(), lim f(o

X—a-} A==

oW

aumumaapdan Gupu Exu ukxasacu uexcud Oiaca, y x0a0a
x=a mijrpu wusux [(x) QyHkyua epagucunune eepmuxan
acumnmomacy d9e6 amaradu.

Macanan, y = —l—-l dbyskuyA rpapury yuyH x =1 Tyrpu

x—

UH3MK BEepTHKAN acHMnToTa 6Yaanu.

S-Tabvpud. iyndas k ea b conrapu masxyd 6jaud,
x—+ oo (x +—o0) da f(x) ¢yaxyus gyiudazu

Flo) =k + b+ a(@)

kfjpunuuda  ugodasanca (Gynca lim a(x)=0), y xosda
y=kx--b myrpu wusux y = f(x) ysryua epauzurure
oFma acumnmomact deduradu.
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13-mucon, Ywdy

$yHRUNA TPAPHIHHAHD OFMa ACHMATOTACUHM TOMHHT.
Bepuiran ynunst KYPHHHWHHA KYHHZATHYA §3rapTHPaMH3;

f=2x+34+ -1
x—1

x=- 00 Ja a{x)= —[I—p-O 6yarann yuyH, f(x) dyuruna-

e f(x)=2x¢+ 3 -+ oc(r) KYpHHRILAQ HoZAAll  MYMKHH.
Bykpan sca y = 2x4-3 Tyrpu umsuk GyHKUAA rpadMrusmanr
OFMA ACHMHTOTACH SKaHW Keiub umxamil,

6-reopema. y = f(x) Pynxuua rpapura - -4 oo za
¥ =kx+ b orma acuMniorara sra GYAHWM YyuyH

im L9 b lim [f(x) — hx] =5
x=too X EE ]

BHMHTAAPHMHE VpHHJIM GYmmisM 3apyp Ba eTapan.

By Teopema ¥ — — co Ja XaMm ypunaunup.

14-Mucon Yiby

X
0=
CI})«'HK]J.HH Fpa(bHI‘HHHHI' OFMa aciMNITOTAAGDHRH TONHHT .

lim L&
i+4o0 X tatw x{l -} x)?

lim [f(x) —kx] = lim [(1:;)3 _x} -

Aoy o0 xX—= 4o
= lim x‘—x{l—{—3x+3x2+x9}=___
X oo (4 £?
Jemak, KapasadtraH GyHKUHA YUy
y=x—3

xd

= lim —& =

YH3HK, OFMa acHMIToTa Ginand.

Mrcca Ba Macananap

Kyinpary Gyuknnsnapuiir  kapapiiKiik Ba COTHKJMK opa-
JHKJAPHHH TOMHHT:

61. = %, [ 82, f{ay=lax.
,{(Q 0. g “> 64, f(x) =25 —10x24 3x.
62. f(x) = e* . 65. [y =1—0"
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66. f(x)= V’T. 69. f(x) =xsinlnzx,
T4+ x>0

67. f{X) = e_'X'. 70. f(x) —_ eal‘(:ig x .

68. f(x) = x -} sinx.

Kyfivaard Qyskupssiap rpabuk/apHHUEC SPHAHID HyKTana-
PHHH TOTMHI:

7T = 7. 109 = 14+ 2= 2
- — X 2

72. I(x)_ -vxlxa—_—T * 80. f(x) e egx,,_ls'

Bl. fixy=2x*4+1nx.

73, fy=e*.
82. | (x)=e_2"sin_2x

74, FO) = (22— 1%

75, ) =4x+—. 83. [()= S5 a+£0,
76. f()_.i‘f““” b%o.

77 f) =€ 64. [() = "ETI';)?'
78. f(x) = ‘”;‘ . 85. f(¥) =1 T—2.

4-§ O¥YHKUHANAPHHE TYJAHK TEKHIHPHLI
BA T'PA®HKJAPHHH YR3IHW

GyHKUHAIAPHY  TEKIIHPHIN BA  YJApHHHT rpadmuxapHRi
uHsHILAN KYHRRArH Kouja Oyfipda aMajra OLHPHIN M2KCaira
MyBO(pmgnup

1°, OYBKUMANMHT AHMKJAAHMIN TYIUIAMHEH TONULY,

% DYHRIHAHE Y3AYKCHS/IMKKa TEKIUHPHII BA Y3HJIRM HYK-

TaNapHHH TOMHIL;
3°. GyHXUHTHEHT RY)T, TOK Xamaa JAaBDHHJKIHHH AaHHK-
Aaui;

4°, QYHKIUEAHH MOHOTOHTHKKA TEKIUMPHI; .

5°, OYHKWIAHE SKCTPEMYMIa TeKILUPHIL;

6°. @yHKuna rpadHrHHMHT KaBApUK Ba GOTUK/MK OPATiHK -

JapHHH aHUK/JAM, STHAHII HYKTaAapiHH TODHIL;

7°. GyuKnpa rpatbuTHEAHE ACHMITOTANAPHHH  TOTIMIL;

8°, Arap HMKoHHATH G¥.ca, ¢yHRUMAHUHT Ox Ba Oy YK.ap
Gunay KecHImaauraH (arap yJap MaeKyA ©6¥yaca) HYKTAJapHHH
TOMHW BAa apryMEHT X HUHC OHP HeuTa XapakTepIH KHAMaTna-
pHAa QYHKUMAHHHT KHAMATIADHHH XMcobiall.
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15-mucod Ymly f (x) = EIJyHKIlHﬂHH TYNHK TEK-

LWIMPHHE BA TPadUriHA HQH3UHT,

Bepunran yrkuma {(—oo, — 1) U (—1, DU {1, -+ oo}
TynAaMia asugsanras. By ¢yurana yuya f (—x) = f (¥} 6¥a-
rapupad y xkydranp. Hdemax, ¢yrxumanuur rpapurn Oy ¥rka
HucOaTaH cummerpuk Gynamgu Ba yuu [0, + oo) opanmxga Tex-
mpatn Kucos.

DyHKURIRURT anumn Ba WKKHHYM TapTHOMH XOCHIa/apH:
_ . 4 (1435
o P =20t

(2 — 1}*

Buprrar tapmatan  xocuaa [0, 4 o0) opamuauar X = |
HyKTacHAan Goillka fapya HYKTajapula aHMKJaHran Ba x =0
HYKTaZa HoAra ainaHagy. Vkkuuus TapmaGad XocHaaduar x = 0
Hykragaru guivata 7 (0) = —4 < 0. llyuunr yuyu f (x)
byHguus x =0 HYKTAKA MagcHMyMra sra Ba Oy MaKcHMyM
Kaimar | (0} = —1 6yramu.
gidam (0, 1) Ba (I, + o) ga f (x)<<0 Gynrannnan 6y
TyniaMaa f (x) HHHr KamaioBinaurd Keaut wukane. Cyurpa

2

x+l=—.—m, lim x__H__.{..
sal—of x8—1 ol x3—1

x3+l=_oo’ fim x+l==-|—oo

x-sml 0 22 —1 xael—0 x2—1

Oyarady yuyH x = 3 | {(DYHKUHIHHHT WKKHHYH Typ ySHIHII
HYKTAJapH) TYFPH UH3dKJAap BePTHKA/ acHMOTOTANAP SKaH/IHTHHH

Ba
O i 2311 o,

k= lim == =

X—aeixa X I x2—1 x

byl — ALl
b=1lim [f (X} —kx]= I1m N =

ES 10 -

AuMuTRapra k¥pa y = | ropusontan TYepH umsuy f (x) QyHK-
HA_TpadUrHHHAT ACHMIITOTACH SKARMTHHH XOCH/ KH/IaMH3.

== g 1 4 35 = 0 Tenrnama XaKHKHA COHJIAp ViHAR edHMra
sra Gyamaradn caGabau GyHKUMAHHAT HKKHHYM TapTvlad Xo-
CHJIaCH HOSTa Tenr OY/IMac/ury, SBHH STHIMIO HYKTacH fiyxK-
JHMY wenuG uuxand. Mxwusuw TapTHOMH  XOCHNAHHHE KuAMAT-
napu: [0, 1} ga {7 (x)<<O, (I, +00) ma ' (x) >0. [emak,
dynkuus rpagurd [0, 1) na xapapug Ba (1, 4- o) na GotHk
6faazu (3- un3ama).
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86. f (x)=3x—x°

f (y=—x*+ 4x—3.
f)=x(x—1)>

[ (=042 (x—1)2

87.
88.
89.

90.

91.
92,
93.
94.

95.

3- quama,

Mucoa sa macananap
Kytfinparu ¢yuxumasapsanr FPadUKIAPHHA UM3HHT:

f ()= {f_”f‘f}s—
=2

F= (x:;:
0=
= (2
f=238

96. f (x) =
97. f () =
98. f (1) =

99, f (x) =

(F— 2)2 )
{x — 1)®
x—2¢

(x—3) V¥

x—2

x4

100. f(x) = x? Vm

3

101, f@W=x(+1.

102. f(x)=

103. f(x)=

RN St

Vx‘—}-l

X2 —4

- X
2
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104.
105.

106.

107.
108.
109.

110.

111.
112,

113.
114.

115.

116.
117.

i1s.
[ 119.

120.
121.

122.
123.

124,
125.

126.
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2
FO)=(+8x+19°
fy=|x]VI—4%.

2
fg="tEx
Vi
f () =e"—x.

F)=uxe "
f(x) =¥

fy= .
f) =Iny —x+1.
v = ‘—

f (%)= £% Inx.

f () = x In%x.

= | =4 6 .,
fx)=1In | o I+ oy
[ ()=x—V 2,
f () =x*—2 Inx
f ) ~=cosx é sin2x.

f (x) =sinx 4 —; sin2x.
f (¥) = sinx —sin%x.

cos2x

fx) ===,
[cosx
f )= i,f — arctg x.

3
f(x) == x — arccos .
2 x

P ‘ = I—ax
f (%)) = arccos T
flx) = .
arcelg x
2x

F (x) = arcsin
1+

127. f () ="

128. f (x) = 8%,

129. § (x) = sin x — Insinx.
1

120, f)=(1+x".

5-§, AHHKMACJHIMKJAPHH OuHll
(JlonuTans KORZANAPH)

| % KypHHHWAATH aRHKMACAKKAAP

7-reopema. [ (x) Ba g(x) gynxunanap yuyH KYAHRArK
wapraap VpuHaH GYacHE:

D) [ (x) pa g (x) GyHKEHANAD O HYKTAHHRT Gupop aTpo-
dHAA ANMKJIAHTAH Ba MCKAM XOcHjara sra;

2 lim f (x) = lim g (x)=20;

X=ril X—T
3) a nykTaRBar uty arpodmupa g ()= 0;
4 tim L2

x—a §

yeKAH E€KH YEKCH3.

¥ xonpa

Fofe
lim 2 = lim -’Tﬁ}
wma 0 xma @ (1)
TeRIJMK YpHHan GYaapH.
H3ox. Arap Gy TeopeMaHunr WApTAapH 4 HyKTAHHHT dan (Bkm §mr)
X

)
ApHM aTpogina Gakapunca, ¥ x0n1a TeopeMa T HEMF @ HYETAajark

san {Ekk THT) JnMuTHTA HucCTeH {puann &aamm.

16-mucon. Ywoy

e 281
£ —C03a X
JUMHTHA XHCOOMaHT.

lim
=0 eP ¥ —cosPx

By xomna f (x) = e —cosax, g (0= f —cospx 6
nu6, yaap VUVH TeOpeMa WapTiapd faxaphiaim:
a) liré} Jx)=0= ling g (x),

&) ' (=0 (" +sinax) g K= (" + sinp x),

, by ¥ binax
B) lim EACUP -

- » im

a _
o e @ B ewb ePF fsinbx P
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¥ Xosja TeopeMara Kypa:
m 1@ 2
x20 £(3 B

8-teopema. f (x) Ba g (x) dyHxuusaap ydyH xyhugarg
WapPTIAp YPHHIH GYACHH:

I) f{(x) Ba g (x} dyvaxcusnap (a, 4 o0) pa aHHKAAHraH
Ba YEKJH XOCHAAra ara;

2 lim f(x)= llm gx=

K=

3 g (=0, VAE(a.—!—oo),

4) lim %—qemn EKH “eKCH3.

L4

Xt g (X I\
¥ xonpa /b p
tim LW iy L® \ v
rotes £ (X)) xotw g (9 ]
TEHrHK §puuam Gynazu.
17-Mucor Ywdy

— 2arclg x
————— uMUTHH XHCOOJIAHr.

By epaa
f(x)=n—2arctgx, g(x)=1In (l + l)
X
¢yHKuHANAp TeopeMaHuHr 1) — 3) 1UAPTVIAPUHH KAHOAT/IAHTH-
PHIIMHH TeKWHPHLI KHEHH 5Mac.}

Papwandry,
' s l 2
lim 9 = fjm — 1 g R o
ko g () ste X '(_ . ) Powral
1+x x2 (14x) x
=lim - (l +x) x=2.
X=4m 1

Hewak, 4) wapt xam OGaxapwiraly. LyHadar yuyu Tteope-
Mara Kypa:
lim fix} =i n—2arctgx
o & () X—++tc0 n (l 4+ .l-)
X
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e AT sy .an_:-ﬂ‘;.-:lwi

L T R

e Ak — .

[T SV

2= kypanumwaary aRHKMacaAHKAap.

Q-Teopema fx)Bag (x) bymKunAnaps yuyw Kyhupard
WapTaa) HHAH OVACHH:
pir) Gl; {Igjynnunagap @ BYKTAHRHT OHPOp arpodraa aHHy-

AaHraH Ba HeKJaH XOCHRara ara
2) lim { (x) = oo, hm g )=
Y
3)11 HYKTaHHHT my anodmna g (x)séo
4) lim L ¥ yexan Exn veKcHs.
X g X)
Y xo0aaa
i,(_x- = |lim ._.-'f’ )

xea (0 x-a & ¥

Tedrauk Ypuuan Gyaann.
18-mucodn. Yuwby

in (xr-%)

lim —————~ JHMHUT XHCOGJAHCHH.
n igx

By epaa
f(x)=1In (x—-—) g =1gx

6yaub, ynap TeopeManHHR 1) — 3) wapTnapuHy KaHOATJAHTH-

panu Ba
1
n
* ¥y cos?
lim % = lim =1 X
_ﬂ' g' {x) x_,i‘ I—bﬂ x_—:t
2 costx 2 2

KeiiHHry JHMUT % K PUHHILAATH AHHKMACTHK 6y.mb,

fu (%) = cos?x,” g1 ()= x——;f

bynruuAIap 7- TeOpeManiur 6apqa IIAPT/APHHE  KAHOATAAHTH-

pams. Hly Teopemara acocaH:
2 cos x {— sin x} = 0.

1 m 22X COS X —_ llm

B n KL

Kein — x—-—g x—~-2-
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Hemax, 9-Teopemara k¥ypa,

g x

lim
Xomp—

2

3. Bowka KypuHHHIWAATH AHHKMACAHKIAp
Maraymkn,

lim f(x)=0, lim g (x) = o 6Gyaca, f (x}-g (x)
X—d X—edd
kinafdtma 0-co KypuHMUIZArd aHHMKMacTK G{/MS, yHU

F)g = ’IL" ~£0

g W f (o

{8

“ 0 . o
KypHEUWZA (honadal opKaaH 5 GKH = KYDHHHULIATH  aHiK-

MAaC/IHKKA KeNTHPHU MYMKHH,
- Wynuerpek, lim f (x)= 4 o0, lim g (x) = -+ oo G¥aca,
LI a raai@

f X =
f (x})—g (x) aitnpmMa oo — 00 KYPHHHIWZACH aAHHKMACAHK 6 V-
b, YHH XaM
1 {
f i) —g (=210
f g

v . 0 v
RYypuBHWIA Hpoaanad, 5 KYPHHMILZArH aHHKMAC/HKKA KeaTH-

DHIN MYMKMH.
[lynnait kuand, ¢yHxunsa Xocudanapuw épmamuaa - oo Ba

o 0
©0 — %0 KYDUHHLIAATH aHHKMACIUKIADHH OMHIINA, ylaphi -

éki = KYpHHHLIOArH AHKKMACAWKKA KeJATHpHG, CYHIpa toKo-
L

PHAALH TeopemMaiap KY.aaHHalu.

Mavaymky, x—a aa f (x) dyakuna 1, 0 pa oo ra, g (x)
¢yHRUMA 3ca Moc pasnwia oo, 0 Ba 0 ra MHTHAraHaa

[f (01 mapamamn — k¥peatkauad whozana 1°, 0°, co® k-
PHHTILLAATH AHHKMACJMKJAD KWW MYMKHH. Dy KypuHawmzara
BHUKMAC/HK.JAPHH OUHLI YUYH aBRATO

y=1{f N~
152

ORI

e =R

L

ndofia JiorapumIanaIH:
Iny=g () In f (x).

x—a fa g(x)Inf(x) upora 0-00 KipuuMwinaru aHHKMaCe
JHKHH Hohaniaii paetiad.

Hsox. Arap f (x) ma g (x) dyuxunaumac f° (v} sa g’ (x) xockna-
Aapk xam f (¥) B2 g (x) napnex OKOPHNA KeATHPHATEH TEOPEMAMAPHRHF
0apya WapTAIPHHH KAHOATTaHTRPCl, ¥ X0ala

lim & (x)= lim '—'-'—'f, (x)= lim —-*f” )
g ) g ¥ 8" )

TeHrAuknap Ypurad 6¥aanun, awkd 6y Xoaa Jlouwrads kompacuHd  Takpop
Kyaaaw MyMKuH 6aanu.

19-mucon. Ywdy

lim (tg x)'e
it

X

JHMHTEH X_[i(.‘Oﬁﬂal-lF.

By smmur 1% kypunuinzars  aHgMacank G¥am6, jokopida
afTHIradjapra acocan:

1g 2x
y=(gx)
uhofany Jorapudiaaul HaTHKACHAA
. . t
lim lny = lim _Intgx
2ol g (207

% KYPHHUUIZATH aHHKMAC/IHKKA KeJalH.
Suad Jlonutanb KoMAAcHHH KV.iaacax:
1 1
[ ' 2
i doten i X O im sindx = —1.
wo (2071 a2 el
=7 - cos? 2x 4
(1g 2x)®
Hewvax,
. : 1
lim (tg x)'%* ==
a £
Xep—
sKaH
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131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143. lim
144.

145.

146,

Mucoa Ba macananap
. tgx—1
lim 228X
x={) X2
lim Hgd x— 12g x
=0 3sind x — 12sinx’

3 —
lim 1’ tg x—1

el 2sinéx — 1

Jim ¥y (FE D2 (eF—1)
x—0 x3

[ — cosx®

lim —.
x0 XxZsinx?
X __ II,Jsim«:

. a
lim -
.\.‘-—ro X

(a>0.

. arcsin2x — 2arcsing
lim n .
x-=) X

lim 2% (e > 0).

k—m X

x—l ]I‘lx

cos (2m+ 1) x
n cos Ond1x’

x-->—2

mcN, neN.
H Inx —x+41
an11- x— x* )
inx

x—+0 Insinx

1P«

o o 3

Hm
Xt e
li e*

im ——
RN B InPx
lim x" ¢~

EE

e —

RSP NP

147.

148.

149.

150.

151.

152,
153.

154,

155.

156.
157,

158.

lim ("—1) Inx.
x—=+0

. ( 1 1 )

lim { —— — —].
X0 sinx x

: i
lim ( ¢ — ),
sl 41— 2% 1—xP

@, B0
!

. x—1
lim x

x=s1 2 x
lim (-— arctg x) .
X—f-00

11m (l + %)™

lllTl (n_QX)COS JC_
Kl
2
lim |lnx[*
x—=-0
. —1
Iim xrx .
X+
X
I:m (x* —1).

llm —-—-——{a + 2

“x-ml

lim {th x) .

]

@>0).

'I '

159, iim

160.

161.

162. |

163.
164.

()
x—0 X

Inx
lim
xartoo (IN x)
1

x
. {+x —e
Iim (_+_)_.. .
x—s0 X

1

. Inshx
imx
x40

. 1 ysinx

lim (_,) .
x40 \ X

lim (arcsinx)
K0

tex

166



1

x

165. lim (Z arccosx) .

x=0 n
166. lim (—‘—- ! )
x=0 X arcsin x

(l s
167. lim ‘x° —x In? x)

X-s-too

168. lim xIn (% arcfgx)‘

¥—=-to0
169, lim 85—
x=0 In? (I+X}
170. lim x"a", a >0,

X=sdoc

a==1.

VIiIl 606
AHUEMAC MHTET'PAJLJIAP

1-§. AHUKMAC HHTETPAN TYILYHYACH

flxy dynxnus 6upop {a, &) (yekau €ku yekcH3) HATepBasja
aHHKJaHrad G\VICHH.

l-tawpud. Azap (e, b) unmepearda [ (x) ynxyus
(f (x) dx upoda) wry unmepsarda Jugpeperyuarranyeiu F (x}
GyHKyuaHure  Xocuaacuea {Cuggepcryuaauea) menz bifaca,
aoHU by

F'(x) =f(x) (dF (%) = f(x)dx), xE(a, b)
meHaauk fpuran ogaca, y xoada F(x) ¢ynkqus (a, b) urnmep-
éaada f(x) pynkyuanune bowranrus @yarxyuacy Oeitusadu.

I-Mucon Ywdy
2x

fo=-2

GYHKUMARMHT (— 00; -+ oo) HHTEPBa’1AA JOINAHFHY (YHKLMACH
Fxy=In{d+4x%
G6f1and, YYHKH

Fig=1ln (140" =,

26 = (¥

T a2
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3-mucon Ywmby

FETE) dx
x
HHTErpajHH XHcOBAaHT.
Hurerpan octHaard QyHKUMAHH
3 !

z 2 1
fjij.l_ == x2 + X —[— —
Vi Vi
k§pramga €su6 onamms. Harmxata
3 1

2 dx= x +x +——= x
JoE e Vi

TEHMAHKKA KeMaMH3.

ARMKMaC HHTETpAJHHHT COABA XOCCA/ADH Ba IOKOPHAA K&I-

THPHATAH HaJBaliaH doitnananut, TomamHs3:
3 1

BErtl g0 (8 a4 (f dx--!—?-jv & _
x : 2Vx
3 1 5 3
;+l ;+l — 2-;\:2 2x2n

=i 4 — 2V FCm =+

+2.’/—;+C=2x=]5/x + 2xVx +2VJ_‘-+C=

3
=2V}'(~"5—'+-§+1)+C.

2-§. HHTETPAJUJIAIL YCYANAPH

F 1°, YarapyBuUHHHM aAMAITHPHII yCY AH
" Arap o{f) Pyurums (c,d) wMuTEpRANIA GOLLAHFMY

fyuwuns

6vu6, g(x) Obyuxuaa (a,b) HHTEpBaNIA nmbcpe-
g%iéﬁmi J{&Mﬁ‘ﬂ( :)cE(a, b) xuiimaTaapaa g(x) € (e d) 6ya-

ca, Y XonAa
fe@eg Wdr=0g D +C

dopmyna YPHHIHAUP.
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Jemak, jqﬂ (g(x) g’ (x)dx  wnrerpannu  xpcobmam # = g(x)
amMaurlipHil épaaMuza ['cp-(t)dt HHTErpaJiHH  xucofiiara Kes-

TAPHATAH 3KaH. Dyrmall yoya ¥3rapyBYvieu admawiTie
PHUI Yeyau ded atanaad.

4- Mucoa Yuidy
dx
BHTETPANIHH XUCOGMAKT.

f:j‘ dx :j' dx _
S xs}/w—]{_
X
1 [
1% ¥
v dx=__ _L_}._.__

Vit v l—:(wj)

. o 1
OxHpry MHTerpajlaH KYPUHaRHKH, YarapyBdunn — =={ Jie6

i

aJMaLTHPHII MaKCapra MyBodUKAUp. SIHTH ysrapybtm ¢ op}ga-

JH HMHTeTpal KyAWAATH RypHHRIIra keaaiw: [ = — m
ch® —sh% = 1 afimistay Xocofra csml, §{ = shz anmamTh-
pHlDHH Gaxcapamu3. Y XoJza :

dt =chzdz, vV 1+t =y 1+sh¥z=chz

Gymb,

!=—j'°h‘ a’z=-—[dz=——z+C

HATH)KAHH Onamu3. Depunrad uuTerpanuuyr x ysrapysud opxa-

Jm HpoaacH
1»—-——1[’1[-——“““]/_.___{_! !

GYAMLIH PABLIAHIUD.
5- Mucoa Ymby
nearc tgx  dx
1+ a2
HHTerpatn Xucofnianr,

160

by wunmterpanza arclgx=1{ aavawTHpuiiay GaXapammus.
Hamkana —2— = dt 6.6,
14 x8

arctgs dx ] i arcig x
—— = f=¢ = £
je T eld +C +C
6ynagm.

6- mucoa Yy

dx
j(xz'i“l)a-"z

mHTerpan xpcoGhancuy. DBy unrterpanma x =igt, — -;1<£<?"
amvawrtiprung Gaxxapamus. Hamukana

_ _df
cos?/
6.6,
cos3 ! . )
j(-t’-l-!)‘ig cos?t a ‘Ym‘" sin{ +C = sin (arctg x) +-C
Gynanu.

7-MuCcON. Ywby

j’ln(ln x) dx
xInx
HHTerpanHl XMcobsaHr.
By unterpamta in(inx) =1¢ aamawrrvpnlitny GaxapHu Ha-

THIKACHIa = df GG,
Xinx
j‘ I(In x) di— J‘tdt [ln(lnx)l’ +C
X nx
6y nanu.

Mucon Ba macanahap

Yarapypunny aimanrrupaiy ycyangan ¢offanann Kyfuaark
HHTETPAJAPH XHCOOMAHT:

X dx
1. j—-—‘/l_xa dx. 5. J'xs_])%
2. Sx]/-l-—fdx. 6. jx]fx=~l
ar cige 7. j‘

8 j‘1+ e 2

dax ¥—1
e b —_— 8. dax.
1 j'xlnxln(lnx) EVx-}—l_
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—= xt— 1 d
9. feosex)/Six dx. 18. SH_ * dx.
dx ox 3%
= ——— dx
10. S(l+x)Vx 19. ng—atx
11. 5____——di . 20. J ____f_-——_..
Vien V ety (0P
12. {xedx. _—
13 [ntoay dx ) 5‘ chyx ‘
. 5 * . 29, SVl—x“ dx.
14 jﬂi‘j’i———;"“’—i__’i—dx.
" J P sing — posx 23. j’l/} ti dx.

dx
15. , '
sinzx -+ 2eos? x

sin x-cosdx
24. 5—-—-—-—

5 dr 1 4 cos?x
16. 5 sint arctgVx 9%,
j 25. - 14x
-1

9° Bynaxkaa6 HHTerpaajaur ycyJH

d)apasy:guﬂaﬁnnx, u(x) ra v(x) EI)YHKLlIfﬂJIap (a, b) unrepsan-
na¥ayudxpepeniHanianyBui 6ysmb, v(xl-u(x) dyHKUMA Oy HHi-
Teppanfa GOLLIAHFHY (QYHRUKATA Srd Gyncun. Y xonma u(x)v’(x)
GyHKUA XaM GOLIAHFHY dyuxkunara sra Ba

Eu(x) v'(0)dx = u(x)v(x),— Sv(x) u'(x)dx

TeHrIHK ypuuauaup. Dy TeHruK o 6ynaknab HHTErpast-
naw hopmyJaacH AeHHIANM. Bynaknad wMHTErpaAnam ¢op-
MYJIACHHH

) o) = ux) o) fet)du (1)

KypHHHIIAA €3MIN XaM MYMKHH.
8- Mucoa Ymwby

5 arctg) x dx.

HRTErpaiHH XHCOGNAAT.

Unrerpan octuaary ubonauy =arctg]/1-x, dt;x= dx aap
a = —— p=2x
KynaifiTmacu [1e0 onamMu3. Y xoapa du YTy

6ynann. Bynaxnal uHTerpanial dopMyacura Kypa:
162

] = J'arctg Vxdx= xarctg]/fhjl x dx %

Wril+z
= x- arctg]/f-%f Y xdx

—————

1Fx

Vxd X
J‘ : +xx unterpanga V'x = ne6 ozamus. Harukaza x —
=82, dx =2t dt 6yau6,

Vide 5 L2 0
Tx  Jite “"“er;;_s’:

=2 U df — ﬁ%:]=2t——23rctgt—]—c=2|/ ¥—2arclg Vx +C.
Ilynpaft Kuamo, Gepuaran HHTETpAN KyHMAArara TeHr Gyamu: |
P=x-arctgVx—Vx+actgVx+C=
=@+ Darclg Vx~Vx+Co
9-MucoN. Ymby
I= jsin (Inx) dx
HHTErpalui XHCobsanr.,

u =sin(Inx), dv = dx g1e6 onamus. ¥ xompa du= <000% dx
by ’
v=x Gynanu. *
Bynakna6 unterpansam (bopMyJacHAAH TONaMH3:

I == x-sin(lnx)—-fxc—%—“i’idx=
X

= x- sin(In x} — j‘cos (Inx)dx.
I = _[cos(ln X)dx MMTerpanga XyanM IOKOPHAAH KaGH 6V -
JaKkAa6 WHTErpasnaw GopMysacHaaH ot zananamus:
)y = xcos(inx) + 5 sin{In x) dx.

Hewmax, Kapanaérran HRTETPAN KyHWNAar{ya KYpHHMLITZ 5ra

Gyaaau;
f=xsin(Inx) — xcos In x— J sin{ln x) dx=

=xsin(lnx) —xcos(lnx)— 1.

[Hynpaéi kKuaub, I ra wncbatan wnsu

. KJH TeHrJama XNOCHJI
6Yamn, Gynaau o
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= ~;— (sin (In x) — cos{In x)) +C

SKAHHHH TOMAMH3.
10- Mcoq1, Ywby

dx
— =1,23...)
A j"(x*+a=)" @

MHTETpaiHi XucoGaaHr. ) )
Agppano Oy uuTerpasfa n =] GyJrai XOJNHH KAPAHIHK.

By xonna

x
dx 1 d(—a‘) 1 d C
L= § - _— =-—arctg*a—+
1 x3+ a2 a 1_|_(..f_)2 a <&
a

-~ .

Myuocaﬁa‘rra sra Gynamu3. .
! —5 dx w
| ' L TP
.

HHTerpalia
u=m. dv=dx r.J
el oncax, '
dy = — J%-_%i%' v=x

616, GynaknaG WHTErpamiatl dopMyaacura Kypa
—t X dx
b= sy o 5 eyt
6§ naji.

xz,)n+1 uOSAHUHT KYPHHHILA
(x*t+a

Tra T @t (et

KaGH YITapTHPHIHIIE HATH¥KAcH]A
- onl —2na*l
= "t
TeuraMKKa sra Gynamus. Dy TeHT/HKIaH 3Ca
f x oan—1 1
—"— =1,
Y N R 2n a2

164

PEKKYPeHT ¢opMmyJsa KesMG uMKamH. By pekxypeut dopuyna-
Jan Ba n=1 6yaraH XOMA4rH HHTerpan xucofira OJHHHG,
n =2 Jsap yuyn uHTerpashap tonuaamu. Macanan:

dx ! x I

Mnucoa Ba macananap

Eynarna6 wuuterpainam yeyaniad ¢oifanannt KyidHaard
HHTETpafjapHil XHCOOGManT:

26, 5x-sin xdx. 36. je“-cos bxdx.

27. sx- e dx. 37. f & - sinbx dx.
28. Sx” Inxdx(n +=—1). 38. f]/—x_ln‘xdx.
29, Sarcsin xdx. 39, 5 ¢*sin® xdx.
30. j’ B dx. 40. j‘ x (arctg x)?dx.
a1, j‘arciinx ir. a1, jxln 2 gy,
32. Sarclgxdx. 12. .Y **shxdx.
In x \%
3. {Inge+ VTEddr. . ()
34, jsin x In(tg x)dx. M. _Y co; x dx.

3s5. fcos(ln X)dx. 45. J‘frc:i__(e-‘} dx.

3-§. PALHOHAR OYHKUHANAPHH HHTErPAJJAHI

A Bx4C .

—a™" (tprtgm’ m=123... i
KYPHHHIUNATH Kacpjap coAia Kacphap Ae6 aTaiagn, 6ywia
A,B,C, a,p,qg hap Varapmac counap, X%+ px 4 ¢ wWeaxpar
VUXAR 3CA XaKHKHI HIAM3ra sra aMac.

YwGy

pix) - G+ x4 agd-i-. ., +an 1"
Q) ot byx Fbyxd b, 4 byxd

@
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KYpHHHLILAATH Kacp paLMOHa dynkuus feftuiany, 6yuna gy, . - - .2,
b Ba by, by, ..., b; yarapmac connap, n€N, jEN. Arap n<jf
6ynca, 6y Kacp TYFpH Kacp feG aTanaju.

Xap kapjafl TYFpH Kacp coplla Kacpiaap OpKanu ugogafaHa-
an (K. T. Asnapos, X. Mancypos. «MaTemariK) apramse, |- xung,
262-6e1). NMemak, (2) KypHHWIAArM palHOHAn KacpaapHu HH-
Terpannaul MacanacH (1) KypuHKILAArH COLZG KACPAAPHH HH-
TeTpajinalll OPKAMH Xasa KH/HHAIH,

1.

COANA KAaCPHHHT aHUKMAC HHT €T paJiH

x—a
f"“x =A{F=2 — alnjs—af +C.
Xx—a xX—a
( —dx (m > 1) uuTerpan XaMm OCOH XHcoG/a-
X —
' dix—a) -
= A A\ —_—) =
(x e {x r—— j(x a) ™" d(x — a)
|
i—m ’ (x —a) ™! +C
. _BetC COJAA KACDHWHT HHTErpasuHu Xucolaali
24 px+4q

yuyH x?-f px -+ ¢ KBAAPAT YUXAHHH

x”+Px+q=(x+—g—)2+q—-‘f'%

kypuuanina udopanaimus (x®+ pr 4+ ¢ KeaapaT yuxald Xakh-
%
KHMf Wimnsra sra 6YnaMaraHvpan g — -’1— > 0). ¥ xomna

_5 Bs+C j BxtC _ .. ag=q__gg_
x‘+px+q PN 4
(x+ 2) +a
6ynagn. By umterpanga x -+ % =} anmawTupuluay Gaxapa-

MH3! :
_ tdt __Bpn[_dt
I=B ﬂ+aa+(c 2 )5:».;.@""
¢
e ] .LS %) -
T2 £ 4 a2 2 a _L)'z
1+( ;
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B Bpy\
=g e+ +(C~F ) actgl ¢, =

p
x4 L-
X —Bp arc tg 2

(o= 5) V&

Jemar, I = y—-—-B’t——I‘C—— dx

=]

=—n(*+px+9)+

L

1

2t px-q
r
X+
=Lt (x"’+px+q)+ 220—Bp) arctg 2 4+2C,.
2 P pE
=3
L {rn > 1) conga KacpHu HHTerpanialll yyyH
(x3+px +-g)™

XYATH 3- XOAJarH Kad YarapyBuHHH asMawTHpHmgan ¢odna-
MAHKEG TOMAMH3:

o [P C gy B (st
(=?

+ px+ N 2J (@#+an™
B 1 1
+(C_ 2 )Jﬂ -+ a8)m = 1l—-m (£3 — g3)™—1 +

Ho~ ) miar

By wmynocaGataard j'

& Huterpan 10- muconja xen-
(#24ayy™
THpHAran 6yJub, y peKKypeHT (opMyaa OpKaaH XHCoGaaHaM.
11- Mucon Ywby
xdx

]=5(x+ D@x—Dee+ D

HHTeTpanni xHCOOMaHT.
X "o
KACPHH coAla Kac -
e+ 2 — e D Y a2 Kacphapra €HHI HaTH

RACHIA Y KyAMEArTH Kypunuiura sra 6yiauu:

x _ A, B Cx+D
D@ —1x2+1) x-d $2x—l+ P IO

By TeHrsMKHHHT JHT TOMOHMWAArH KACPAADHM YMYMHN MaXpax-

ra KeaATHpHO, CypaTlarM KYNXaaJapHMHr TeHrJMrHzaH doiiza-
JaHcaK, ywly
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—A+B—D=0,
244+ B-—-C+ D=1,
—A+B+ C+2D=0,

244+ 842C=0
cHcTeMara Kejamus. By cHeTemanu eund,
4=l et oo po L
6 15 10 10
skaunny Tonamms. Hlymnafi kuaue,
o dx ] dx 4 dx
= x = — .l
j (x4 1326 == 1)(£3 + 1} GJ‘x—i-l T 2x--l+
3 1
- —xt —

10 10 - 2 ] |—
+j'___.x_=._T_._1_._dx Linfy+ 1]+ Inj2e —1|
_ 3 fdGr+bh L pode 1 {

QOJ x4 1 LTS a4l 6 Infs+ 11+

4 2 (e X
+ 30 In|2x—1] - In(«®*+ 1)+ m arctg x+C.

By mucosaa pauHOHA! KAacPAapHH HHTErpafiall YuyH yMy-
Ml OYarax, cOANA Kacpaapra €iHil ycy/iH eTapiH4a Mypak-
ka6 GYJraH TEHr1amanap CHCTEMACHra O/MG KeNHLIMHY KYPAMK.
ILyHHHr YYyH MHTErpas ocTHAArd GyHKUMA KYPHHHIDMra Kapa®
HnokK Gopuua COAMApOK yCyJsiap Ouaad MHTerpasJall MabKyJ-
BHp.
12- Mucoa. Ywby

dx

P

HHTErpaaHi XUcoG/IaHT,
Hurerpan octafary Hpofa KYPHHHIIHHH Y3rapTHPUII HATH-
MACHAA TOTAMH3:
1

! xﬁl : d(-'_+x)—d(x——-’—)=—

x‘+l= L x x
x+x*

2dx
X3

L d —-3—)—dx+L
et -y ).
3 =

L dfr—5) L e+ 1) -
7 I

NS PR
X

I =

168

l
1 (’"“ ) 1 dz
=——arclg ¥/ |- s R3S
oy 3 ¢ Var: 2_[,::._2’2 x+x

|
by $ynxunann coana xacpaapra Eamus:

L I 1
4~ 2]/_2(2~V£2_ - z+V'§)'
HaTinxana

li$4 - 1 ‘J" dz 1 dr
A—2  2/7 z+—V§'—2V2_J.z+V2__

I —
== _,l Z_VQ B
% n]z+y_2_l+66y.nam{.
Hemak,
1 1 -
X — x+.....+"/2
2y'2 ve Tz |1 oot
Ve
1 -1 ! 42T 1
= ~ arct — —
wr " yr YT Moy '+C‘

Mucon pa macananap

Kyiinaarn uuverpaniapui XHcoGianr:

46. 5' xdx . B3 EL
(r+ Dix+ 2 x4+ 3) . T

xdx 54, 1341 dy.
4. j.x’—3x+2' x4 1

dx

48 j‘( X )2dx 55-
’ s2—3x+2 '

X3
49. j#g.x_ 56. (x—1)100 X
(x+h (244 1— %7
57. j =gy
50. J” ax 21+ %)
K41 58. 5' L
51 r X4 35042
g .
x84 1
52. f—ﬂ*d‘ : 60. |4
(x4 Dxz+1) ' j'x‘-- 1

5 (4t (1449
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Kyinaarn ¢opMynanapii HeboT/auT:

1. j %~ LarctgX-+C (a0
attx® a a

ai—x? 2a

3.j al dx=i-;—ln|a2:|:.x’]+c-

a3+t

4 —aresin X+ C 0).
4, j]/az—»x arcsm_aﬁJr (@>0

a4+ x

a—x

+C (@+=0).

551/::%(}’ nlx+VaTxzal+C @>0
6. j‘V’:z =3Vatxx*+C (a>0).

a x2
7. jVa2—x2d.t=—;VrﬁTf+

+—a;arcsin % +C @>0.
8.ij2:|:a2dx= ) ‘E;im X+
+ Vi xa a“H—C (@ > 0). ’

4-§. BAD3H HPPALHOHAN @®YHKUHANAPHH
HHTETPAJAL

e (r V ax 1 b) dx KYPHHRILAAMH HATErpaind Kapai-
) Xy cx+4d

JHK (i aﬁ%), Oyuga R(x, ¢(x)) x Ba @(¥) JapHHHT palHE-
c

HaJl (PYHKUHACHAMD.
By nurerpanza

t = V axth
cx+d
aJMalITHPAIIHE  GaxKapHO, pausodan QYHKURAHH WHTerpasLlall-

ra Keaamus.
13-mucon. Yuby

}n;f dx —  (nEN)

.;:/(x a)n—r—l(x_b)n—l

HHTETPaJHH XHCOGNAHT. i ] .
Huterpan ocruaari GyHKUMA KYPHHHWWAA Kyfuzarnya ¥3-

TapTHPaMH3}
170

V ey T {x—a) (x—b) V" —a
x— b
]/ p __b ={ anMawTHpuuH CaKapcak, y XoMga x =
__a—n" _ 1" (a—p) _ fa—p2
=T- dx—wdf,(x a)(x b)—'w
6¥naau.

Hatnikana Sepuarag wuterpas yuyn

=] a2
J = nt (@a—&H{1—")° . f
7 Jﬂ (1—=£%2 ¢ (a—b)? 17 4

df 1 T x—b
A | =__r 1 SR P vl -4
Ta=p) e T F g7 +C b—-a]/x—a'_!_c
SKaHNHUH TOTaMH3,
2°. Kyituzary

L S r
J.R(X. (ax+b) l, (ax-[-b} n‘ o (ax-f—b n)dx
cx—4d ex+d cx+d
" b
HHTerpaHi  KapailiHK (—a~ 7% 7); Fir Ty v ooy I~ paUHO-
Han counap. By ry, ry, ..., r, patonan comsapHuur yMywmuil
MaxpakHHH TOH&MHS .y m ra TeHr 6yJcun. Arap Kapahaérra

HITerpanga f = / ‘axt+b anMallTHpHIL Gaxapusica, HHTerpaJ-
pa i+ d P p pa

HH XHCOO/AIl pauKoHa/l GYHKUMAHHM HHTerpanfamra Keaand.
l4-mucoa Yy

] !' dx
Vi+3x
HRTerpaaiu X_HCOﬁJ]aHI‘.

G
By nurerpanga ¢ =y aJMaITHPHIIHN  Gamapamus, Hatu-
Kana

Lr]

= GJ”;_—;“—ld:=6J"(ﬁ—-t+ 1—$)d¢ =

=6(L33--—--£+t—-lnlt+ 1|)+c=

] LS S 1 )4¢=
=2Vx — 3V x4+ 6% —6In|¥ 7+ 11+ C

SKAILTHTHEE TONaMH3.
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Mucon Ba Macaaanap
Ky#iuparn uHTCrpaiapHd  XucobaaHr:

B
61. jlii'/_}_ 66. :%:_'E_;E%dx
62. J"V;i:x_% 67. j____xi';?;édx
o [V iE b
64. :"_F};—g_l‘dx. 69. j" —— ’;‘:‘ = (@>0).
% [ wvove 0. (v

3°. Kyfnnara
fR[x, axe—i-bx—kc)dx
HHTErpanHy Kapaitauk, 6yHaa a, b, ¢ — yarapMac cowaap, ax?-
+ by + ¢ KBagpaT yuxal TeHr WJIH3napra sra 3mac (g += 0,
b —4ac =+ 0).

a) Arap ax®+ bx 4+ ¢ KBaIpaT yuxal XaKHKRA WAIH3AApra
sra 6yamaca, y o3 YHHHT HuopacH GHJAH @ HMHF HLIOpacH
6up xua 6ysmwn Mavaymanp. Wlynuar yuyn g > 0 ne6 dapas
KHnamu3. by xosna xapanaérrax HHTerpasiia

i =Va x+ Vait~+bx+c ()
(éku ¢t = —Vax+ Vaxitbx+c)

aJMAITHPHLI HATHXKACHIlA HHTCrpan pallHoHan Cb}’HKLlHHJIEIpHH
HHTErpansalira KeJTHPHARAH.

6) Arap ax® + bx 4+ ¢ KsagpaT yuXal Xap XH1 x; Ba X,
XaKHKHHA HAAW3Napra sra 6yaca, y xonana

V axt+bx+c = V a(x—x x—x,) 6.5,
Vﬂfx—xl) (x—xg) =t (x—x) (2)

aJMAaWTHPHIL HATHKACHAA MHTerpan ocTagard  dyukuus 1 §s3-
rapyBYHHUHT PalpoHaA YHKUHACHTA KeJTHPHAAAN.

Onataa (1} Ba (2) anvawrapymap didaep aaMalTH-
pHLaapH Zef atasand.

15-Mucoa Yuwdy

J’l—l/ | 4-x - x# dx
Y Igx 12

HHTeTPafHH XHcobJaaNr.
172

Sfnep aamaurrHpuLiaprian Gofizananus,

VIt 2=tx+1
Decax, HaTiKana

L) PSP bl & L P
P—12 {} — 198
Vigrim= otk Vidate -

[—2 x

6¥nann.
Tomiaran my#ocabaraapiaH doiiganaHcak,

1=V it xt e dx=—j 2t
xV1+x+x3 b—1

1n'1—-(m3:7""‘)2|+c

=ln{1—-£]+C=

XOCHT O¥Iamu.
Kyn xoanapaa Diep anMawTHpuwiapn Mypakkal Xuco-

Aawnapra oaud kenaad. Kyhuna { R (x, Vax®+bx + ¢} dx
MITETPA/IHH XHCOOMALUHHHT SIHA OHP YCYJHHH KeATHpamH3.

R (x, Vax® + bx -+ ¢ ) bynximsny anreGpauK anMatTHpHIL-
Jap épraMuAa Xap AOHM KYHMIArH KypHEMinAA whosatan MyM-
KiH:

R
—*—*_1*——(—'?,_— + Ry (x),
1/(1)«:g +béx+e
6y epna R, (x} Ba R, (x) panuonan wacpaapmup. Paumonan
KacpNapiH WHTerpaiat Macaslach I0XKOPHAA KYPHITAHERY 3bTH -
Gopra oacak, y xonpa

dx
‘E‘Rl () ———
l/cuc2 +bx4c
BETerpajnn AHcobnawra Kenamus. Mawsaymkn, R, (x) pawioHan
Kacp P, (x) Kynxad Ba 3neMeHTap (COLAA) Kacpaap HHFHIAHCH
Kypunnitinfa Mgorananaad. llynpai Kxuomo,

~Lald df 3
V-ax2 +bx4+c
T (4)
j' (x— o)™ Vaxt+bxte
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Y E o p—4g<0 ()
J o tprtgm Vasyos e
HHTErpansapra KearHpamus.

{3} HuTerpafHK XHoo3Aall y4yH

Po v dx =Q ) Vax*+bx+c¢ +

Va_x’—+ bx+¢

+ 2 j' — g
1% ax? 4+ bxl4-¢

dopmyaapas ¢ofipanannil Makcaara Mysodukaup. By epra A
i éupop cod, Q (x) Taptubu (n — 1) nam KatTa 6ynMaran Kynxan.
Oxupra ¢opMyNiajia TEHTHMKHHHT Xap MKKaja TOMOHHIAH XOCHJa
O/MIL EplaMHa XOCHI GyaraH TeHraukAaH A Ba @ (x) Kynxaz-
HHHP KOQDHUBEHTIADH TOMHAAAN.

S S—— HHTErpal 5ca Y3rapyBuMHH aJMalITHpHL
V-.ﬂx2 +bxtc
ycysH Ghian xHcobaaHais. _
(4) dopmyna Gunan udopajanrfal wurTerpaHd ! =

(6}

X —
anMaIuTHpHIn  €pllamyia  (3) KYpHHWILFA KeJTHPHMIN  MyMKHH-
JIMFHHH KYDHIL KHHHH 3Mac.

(5) kypunmwunard HuTerpajHu XucoGiaw ywyn ax®-+ byt e,

X¥ + px-- g KBagpar ydxapiapaa p = % Gyaca, Kapataérrad

HHTerpaiapay

V_ xtpde dx
2m-- 2m—1
(Atprtq (2 4 pr-t9)

HHTeTPAINAP AHUFUHAWCH opkasy udonanab, GHPHHUK HHTErpanka
u = x*+4 px - g, HKKUHIN HHTETpana 3ca

2¢-+p
2V + x4
anMamTHpHW Gaxapunaiin (AGenb asMAWTHDHION).
Arap p = 2 6¥yaca,
a
d 174

t= (VT prrg) =

_ ai-p
P

aTMaWTHPHW €paaMiga (5) HHTerpan

J- P at
wr+am Vs +r
KypHimwra Keatupuiaan,