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V36exHCTOR KYMXYPHATHAA THA XaKHAar® KOHYH Ka-
6yn KHAHHTAHHZaH CYHT, ReApan XaMMa daniap 6yiuva
§36ek THIHRArH aXaGHETNADHHHT TAKYHIAHTH CESHAHG
Koazu. MatemaTHk aHasu3 6yimia T. Asnapos Ba X, Man-
cypOB TOMOHHAAH €3HATaH HKKH XHANIHK KETOG Gy Ma-
canara Mabiym Kaaap xaso6 Oyamn. Iy Grman Gapra
6y xuTOGrapra Moc MHCOJ Ba Macananap TYmJaMH fpa-
THII SXTHEKH TYPHAIH.

Ymby xuto6 Tomrkent [abiaT YHHBEPCHTETH MaTeMa-
THKAa (AaKyAbTeTH JKHTYBYHNAPHHHHT GRP TYPYXH TOMO-
HHXaH Tafiépnadran G6yaub, y MaTeMaTHKa HXTHCOCJHTH
O6yfinua MyTaxaccHCHap Tah€prall AacTypH Ba IOKOpPHAA
Kaii]l STHATaH KATOGJAP acocHAa €aHJraH,

Kuto6upar 6y kHcMHra facTialKe TyulyHuanxap, coH-
A KeTMA-KeTVIHK BAa YHHHT JIHMHTH, QYHKUHA Ba YHHHTD
JMHMHTH, QYHKUHS YSNYKCH3JHTH BAa TEKHC Y3JAYKCH3JNIH,
OYHRUMSHHET X0ocHAa Ba AuddepeHunans, anddepeHunan
XHCOOHHHT acocHii TeopeManapH Ba TAaTGHKAapH, aHHK-
Mac Ba aHHK HHTErpajaap, aHHK MHTErPalJapHHH GabsH
Oup TaTOMKAAapH Ba COHJH KATODAap MaBayjapH KHpH-
THATEH,

Kyananmann ésnmpa myalandaap xap Gup MateMa-
THK TymiyHya Ba TACHHKJaDHH MOC MHCOJ Ba Macananap-
HH TYIHK Ba CHHUHKAa0 TaxJHA KHIHG euHin OopKand
JKyBunsapra erkasumira xapakar Kuiznaap, Kianauma-
Aa 244 Ta MHCOA Ba Macana GaradcHa ednt KypcaTHAraH




[image: image5.png]6yau6, 1502 Ta MHCON Ba Macaflla MyCTaKHJ CYHIU YuyH
T4BCHA STHATAH.

Ywby kuro6uz ésnwiza Towkewr JapaaT yHHBepcHTe-
THEZ KyR #uadap Mobailumia MaTeMaTHK aHamR3 KYypCH
6yinua onul Gopuaran aapeaap katra épram Gepau. Lly
Guaman Gupra KBTOG Kyaésmacu Taitép Oyaray, y Mawg
Japcaapuia CHHOBAAH YTKAZHIILM.

Kuro6 KjnésmacHnd ykuG, YHuHp AXIIANARHIINTE 3
XHCCaapHHK Kywrad mpodeccop A. AB3aMOB, JOUSHTAAD
M. 3oxupos, A. Hasapos, A. )Kaannosaapra myannudaap
MHHHATAOPUUNUK GRNAHDPALHIAD.

Kjnnaumagarn xkamuuanknapra Gaprapad 3T Ba
YHHHI cHOATHHH AXWHJaM GopacHaarH (HKP-My/n0xasa-
nap YHYH Myalnupaap OJARHARH §3 MHHHATAOPYHIHK-
JlapHER GUIAKpafdaap.
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TACTJIABRI TYINIYHYAJIAP

1-§ TYNJAM, TYMJIAMJAP YCTHRA AMAJIJIAP

TynnaM TylryHUacH MaTeMaTHKAHHRT GOLUNaHFWY, aiHH HafiT-
Ja MyXMM TyIlyHuaJaphiad Gupuiup. TYLaaMuM TalIKWI 3TraH
napcanap (npeAMeTap) YHMRD aSieMenTJapR Aefimnamn. Oparna
Tynnamaap Goul xappiap GHaaH, YHHHT S/eMEHTJapH sca KH-
uHK Xapdnap OGunan Genrwnasaan. Tynsamnap siemeHTIapu-
HUHT COHM HYKTaH HasapuiaH MKKH Xux 6fJamu: 1) wexss T§m-
namnap, macaiad, A= {2, 4, 6, 8} TyniaM, 2) uexcus Tynaam-
aap, macatat, N ={l,2,4, ...} 1yonam.

Vikknta A Ba B Tynnam Gepuaran 6yucun. Arap A Tym-
JaMHEHT Xap OUp SAeMeHTH B TyNJaMHRHN XaMm 3JeMeNTH G§J-
ca, Ar1yniam B TyniaMHUHr KucMR EKM KHCMME TYnJlaMH e
arajamy ra A< B KaGu &spnanu.

l-raspud. Aeap A< B ¢a B A Ggaca, y xorda A sa
B mijnaamaap Gup- Gupuza mene myniamaap ded amaradu ea
A= B rabu ésuradu.

2-Tanpud. A sa B mynianiaprunz 6apia siesenmanpu-
dan mawxus monean mijnian A en B mynaamaap durunducy
(6uprawmacu) 0e6 amaradu ea A B xabu ésuiradu.

3-Taspud. A sa B mynaamiaprune ymymui ssemenm-
Arapudan mawkus monan mijnsam A éa B mgnaamaap kg-
nag’mmacu (kecuumacu) de6 amasadu ea A | B xabu é3u-
4adu.

4-taspud. A mynaamnune B mgnaamea meeuusy 6a-
Maear saesmenmaapudan mysuszan mygnaan A mgnaamdan B
gngnnamnuﬂe adupracy 0e6 amaradu éa AN\ B Kabu ésusa-

u.

S-tawvpu . A minaasnsune B myniamea meeutunu Gga-
Mozan sresen maapudan ea B minaannune A mgnaamea me-
e 6Ganacan sremenmaapudan mysurean mynran A eaB
MYnAQMAGPHILKE cummempur adupmacy 0e6 amaradu éa AAB
xabu ésunadu.




[image: image7.png]6-tabpud. Bupunau sremenmu A minaiamlan, ukKunid
saesenmi B mgnaamdan orunear (a, b) (a€A, b €B) xj-
puruwdacy scydmaukaapdan  mysusean mynaasmea A ea B
mgnagsraprune dexapm xgnadmmacy Exu mgrpu Kgnadms
macy Ge6 amaradu éa A X B xabu é3uradu.

I-mucon, A—{l 2,3}, B={2, 4} 6yacun. ¥ xonma
UB {1,2,3,4), AN B=(2)
AN =(1 3}, B\NA={4}, A0 B=(1, 3, 4};
AX =((I 45)?;, (1 4, 292, 249 62

6ynanu.
T-tanpud. Aeap A mynsar U mgnaamsune  xucsu,
avuu AU ogaca, yuby

UNA={x1x€U, x€4}
Tywnam A mgnaannu U mgnaanes mgadupysen mjgnaan 0e6

amasadu ea CA éxu C,A xadu Gercuranadu.
Kyitngars xoccasap yputInaup:

1°, C (CA)= A.

®.C{A| B)=CAn CB.

F CANB=CAYCB.

4. ANCA=02, AU CA=U (@-6ym Tynam).
2-Mucoa Yoy

ANB=AnCB

TEHIMIHK YPHHAH SKAHHHH KYPCATHHT.
ke TYnsaMuuHr Gup- Gupara Terr GYJHIIA Tabp HbHra aco-
caH Gepinral TEHNVIMKHHHT YDUELIE GYMIMIIAHY KYDCa THI yuyH

ANBcANCBBa ANCBcAN\B
MYHOCAGATAAPHHHT GaKaAPANHUIMHE KYPCATHIT eTapiu.
¥ a€ AN\ B Gyacun, y xonma:
a€A, a€B=>a€A, a€CB=acACB.
Hemak, ANBc A} CB.
Supn ¥ a€A N CB Gyacum:
a€A N CB=-atA, a€cCB=>a€A, atB=>aCA\B.
Jemak, A 1 CB < A\ B. Harmwana
ANB<ANCB, ANCB= ANB=A\B=4|CB
GYMHIMHE TONAMHS,

¥
i
Y
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2-§. XAKHKHA COHJIAP

Q —Gapya panpoRan couaapiad mGopar TynnaM GYvicwH.
6-Tanpud. Payuoras conrap mgniasu Q Hute Kucmaa-
pu A ea A" mygnsamaap

1) A=zt g A= 2,
24U A=
3) ¥a€d, vadeA >ald

wapmaapuy Karoamaanmupcun. ¥ xos0a A sa A" mynaam-
aap Q mynaamda Kecum Gaxcapadu Oediwradu éa Oy xecum
(A, A') kabu Geretaaradu. A myniam Kecumnune Ky cun-
du, A" mynsan xecumnune 10Kopu cungu deturadu.

Q Tynaamia GaxapHarad Xap xaHaalt KecuM $aKaT, HRKH
TypaM GYIHIH MYMKHH:

1) Kyin cHHOWAA SHP KaTTa SMEMEHT &KH I0KODH cHEHZA
SHT KMUHMK 3MeMeBT MaBKyX 6Yaran kecu. Bynnail kecuwm pa-
LHOHAA KecHM 1e6 atanaid.

2) Kyl cunduIa SHT KaTTa SJeMeHT MaBkyJ GynMaran sa
JOKOPH CHHOHIA 3HT KHSBK SJeMEHT MabKyA Gy/iMaraH Kecum.
Byngaft KecHM HppauMOHaN KecHm €6 atasafu.

Bus 1- Typpari KecHMra yHra MOC SHT KaTTa €KH 3T Ki-
UMK PalHOHaM COMHHM Moc Kyamus. By Kemuuysra kypa 2-Typ-
Jard KecAM y4yR GHpOp PALHOHAM COHHM MOC KYHHG GymMaiif.

7-tavpud. Payuornar cossap mynsamu Q da Camapua-
201 UKKUWME MYyp KectuM (UPPAYUORAAR KeCuM) UpPPayUONaA
CONHU anukraiifu deduradu.

Bepusran xeonm (4, A') aumknaran con o =(4, A") k§-
puHRLIAA XaM Esunapu. PalHoran Ba HppalMoHan COHJap 6HTTA
ymymufi HoM CHiaH XaxuRMil comnap Zehwiazu. Bapua Xaku-
KU coHnap TymAaMH R Xapdn Guial GesrunanaiH.

17
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" Xaxuxufi COMNap TYmAaME KyBMAATH Xocca’apra oral
10, Xakukuit connap TynaiaMi TapTHOAANraH TYIIaM.
2°. XaguKHA CcoHNap TYnnaMM 3HY TYMAAM.
3°. XakHkuil COHMAp TYIaMH TY/HK (Y3NyKCH3) Trnam.
XaKuKHA COHMAD VCTHAa ApUPMETHK aManiap Gakapuiagi
(xapaur: (1), 2- 606, 7-§).
3-Mucon Ywdy x°=2 TeHINIAMaHH KaHOATIAHTHPYBUH
XaKUKHH COHHWHT MABMYNHIMHH KYPCATHHT.
Kyitijaru panyoras CoWap TYIVIaMHHH OJlaMH3:
A ={r:reQ, r*>72},
A={r:reQ, r<2}.
By A4, A’ ryonavnap Q sa (4, A’) Kecum Gamapanu, HYHKH!
1) 1€4, 2€A' =A% 3, A== 3.
%) wa€d vad €A 22 (@)= < @)P=ala’.
3 AYA =Q.
Dy KkechM GHPOP o XaKHKHA COHHM AHUKAARAA i

a=(4, A).

Onpu A TiTnampa sHr Katra, A’ TYIJIaMAa 3ca SMI KHUHK
SJIEMEHT (COH) MABMYA SMACTHTHHH KYpcaTaMus.
A’ Tynaampa r, CoHHH (r, > 1) oG, yuukr épaMiia yuby

1
fo— - pauHoHan cound Rapafimns. (Bymaa n natypaid CoH

34
TEHTCHITHKHH KaHOATIAHTHPCHH (n ={ p 2 ]+
-

>0
n
-2 2

41 ne6 ommm MymKaH)., Arap

2 2
1\8 o 3 3 ! ] 3r,
(=)= T >R
2 2
1 3r | Bre—1 3ry
—lag gl 0 s
ns n nt n

6yamumHK 3bTHOOPra OJCaK, yHIA (r‘,———l:)e A’ 6yagmMHY
[

Tonamua. Ilynpa#t xunus ro€ A' con onmHranpa, Oy C?H}lal-l

KHuHK GyAran Lyssai ro— - CON MABAYIKH, fo— -;EA’

6ymamn. By sca A’ TynaMHMHT 3AEMEHTAADH OPACHAA 3HT KH-
WHCH MaBiKyJ SMAC/HIHHH KypeaTanu. XyAamu my #ya Gumad A
TYTAAMBAHE JIEMEHT/IADH OPACHAA SHT KATTACH MAaBXKYA 3Mac-
qmrd Kypearwaam. [eMak, (A,«A’) MKKAHYH TYP KeciM Gyu6,
Y 0 HppalsoHail COHHH aHHKMAIMIH.

XaKkuKHil COHAD YCTHIA apHPMETHK avaiiap Gaxcapull Koi«
Zacupan QoiifananAG & == 2 3KaHMUTHHE Kypmu Kuifid sMac.

8
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counapra, Macaan, 1/1 +VE, VV3+12 commapra moc
KECHMJAPHK KypHLZ XaM K sMac.

3-§ XAKHKHH COHHUHF ABCOMIOT KHAMATH

Bupop x€R (x5=0) comnd onaitmug. Paswankd, x, —x
cORNapHfian OupH antatta myc6ar Gysamd. By Mycar cou x
COHHUHC aGCOMOT KHAMATH Ne6 ATalafd Ba YHH | x| KYpunuul-
fla Gearnnasany. HoMb COHHHHT aBCOMOT KHAMATH O Homb
COHUHMHT ¥3u omiHany. Jemak,

| x}={# arap x = 0 6yaca,
—x, arap x <0 &yaca.
XaKMKHiA COHHHHI a6COTOT KMAMATH Kyitulars Xoccanapra
sra:
1°. v x€R con yuyH
2120, [x]=|—x| £<]x], —x<[x]
MyHocaariap ypHHAUAND.
2°. Yuby
¥l la>=—a<x<a @>0)
lx|<a<e=>—0<i<a
MyHoOcaGaTnap YpUHAHAHD.

3°. Yoy
lx+y<ixl+1y]
jx—yl=1lx1—=lyll
lxy|=|xi-1gl,
2=l g0,
¥ ly1

MyHocaGaTniap JpHRAAND.

4-§. COHJIH TYIVIAMJIAPHHHT YETAPAJIAPH

DrneMeHTapH XAKUKHI COHMApAaH nopaT TYIMiaM COHAM
Tynaam Je6 atadanu. Macasan,

{x:x€R, agx by =a, b], )
{x:2€R, a<x< b} =1a, b), [¥3]
{x:x€R, agsx<by=1a, b), (&)]
{¥:x€R, a<<x<<by=1a, b) )

9




[image: image11.png]TynIaMiap corau Tynnamaapanp. (1) TyunaM cermenT Eku ec-
Ma, (2) TynnaM uuvepsan, (3) Ba (4) TynnamJap apEM HHTEp-
Basnap je6 atanamd.

Brpop E tyniam (F < R) Gepunran GY.cHH,

8-rawpud. Acap wyndai M con (m con) smaswcyd Gya-
caku, ¥ x€E yuygn x << M (x > m) menecussux Saxcapunca,
E mynaam wxopudar (xytiudar) wecapairarean deliuradu.

9-Tabpud. Aeap¥ M con (¥ m coB) oaunzanda xam wyH-

ol x,€E Tonmncaru xo>M (%, <) menecussux Gaxa-
pugm, E mynaan soxopudan (xytudan) seeapasansazan Oedu-
4aou.

10-Ta spud. Azap E minaan xam xytudas, xan rokopudan
wezapararienr Ogaca, E mgnasas weeaparanean delduradu.

l-Teopema. Xap Kanpaii 10KODHAAH uerapanaHraw Ty
JaM yHyH YHH I0KODHAAH MerapaioBuR COMAAD H4HA2 SR [kH-
YA MABKYA.

11-rabpud. Oxopudan weeapasanean E minaan yuyn
YHL FOKOPUOAN. He2GPAA0SIL. CORAPHUNS BHE KUMURU MM~
Hune anug okopu veeapacu Oetdusadu éq sup B kabu bereu-
aanadu.

PasuaHkn,

1) ¥ Xx€E yuyn x<a,
2) ¥e>0 yuyn GX,€E, xg>a—ce.

2-tTeopema. Xap KaHpaii Kyfupaw HerapanaHral Tynaam
YUYH YHH KydHEaH 4erapajioBuH COHJAp OPAcHA IHF KATTACH
MaBKyA.

12-Tavpud. Kyiudan weeaparanean E miniam yuyn yuu
KYdudan «ezapanosdu CONAQPHUNE 3He KQMMack minaaMHuse
anuy Kyidu ueeapacu 0e6 amasadu ea infE kabu Gerzuna-
Hadu.

Papnagx,

— ) ¥ x€E yayn x> b
inf £ b<==>{2) Ve 0 yuyn g€ E, x<b+e.

4-mucon. Arap £ tfumam (£ < R) 10KOpHAaH yerapajiaH-
ran 6yan6, E, <= E 6yaca, y xonna

supE; < supE

supE = a<==>{

GYSUIHRE KYPCATHUT .

E 1ynnam okopupad uerapanaurad, E, < E 6yaramm ca-
6abmu £, TYnJaM XaM 10KOpHAAH uerapaslaHrasiup.

Jlemax, 1-Teopemara kypa, supf, Ba supE nap MaBKyZ.
Yaapun Moc paBHWAa & Ba b GuIaH GeATHAAAVIK:

supE;=a, supE=5b.
10




[image: image12.png]Suan @ < b 6ymumny ucGorrafimus, Teckapucuun  apas
KHRafiiK, sTBHH @ > b GyncuH. ¥ Xonja xap foum a >a >b
TEHICH3/IHKHH  KAHOATAAHTHDYBYM €& DallHOHA/ COHHH TOIMLI
MyMKHH. g = sup £, G6ysrare yuyH, myHmaft a¢*€E; MaBkyn-
KH, ¥ >a, femak, a* > b 6ynagn. Ammo a*€E; Ba E,CE
Oyarand yuys a* < b. Hlynpait kuuG, b&<Ca* < b TeHrcus-
JuKAapra sra 6ynmux. By sca o> b Tenrcusmukka sup. [He-
MaK, @ < b, AbHH SUpE, << supE 6Y.nanu.

Mucoa Ba macananap

11. V'3 coHHu amKJOBMH KeCHM TY3HHT.

12. Yy x*=2 Teurfama pauMoHaJ COHMAp TYMJamuza
eUUMIa 3ra SMac/IMrHHH Kg’pMTHHF.

13. Kecum épnavmna 2+ V8 =1/18 skammm kypca-
“THHT.

14. Kecu &pnamuza 2 -V'3 =16 skammuu k§peamunr.

15. Kecnm éppasuta V' 2+ (—V'2) =0 6fumumin k§p-
CaTHHT.

16. Yoy x° =3 TeHrnaMand KaHoaTAaHTHPYEUM XaKHKHI
COHHUHRI MABXKYILTHTHHH KpraTMHX‘,

Bepuran A pa B tyntamnapra kypa 4 {) B, AN B, A\B,
B\ A TymIaMnapn TONHHT.

17. A={x€R: x*—5x+ 60},

B={xCR:2x*—5x< O}
18. A={xCR:|x|+|x—~1]<38},

B={x€R:x*— 5!xl+6/0)

19. A= {(x, DER X R: | x|+ lyl <1}, "
B={(x, ERX R: x+y =1}

20 A={(x, YER X R xy < 0},
B={(x, HER X R: y =22

21. 4 d ‘x~3|s2},
B : < 3}

22. A ERX R x*>¢%,
B={(x,y) R X R * > ¢*}.

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

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

25 A={(x, PERX R 2> +y*=0},
B={(x, ) ER X R: s*—y*=0}.

26. Arap Ac B 6ynca, infA>infB skamusn Kypea-

THHT.

11




[image: image13.png]27. A={x} ra B={y} xXaxuuil cowsap Tyniapn Gepni-
ran 6yau6, {x + y} Tymiam sca {x-+y: x€A, y€B} Hurun-
JMIapiaH uéopar TYnnam Gyacuu. Yaia

Tsup {x + g} = sup {x}+ sup {5},
inf {x+ y} =inf {x}+ ini (4}
GyJmwanyY 6otk

28. A= {x} Ba B={y} mangui GyavaraH XakuKMA COH-
nap T§mnamnaps Gepusrad 69u6, {x-y} Tymaam sca {x-y : x€4,
y € By xynafitmanapaan ubopar TynsaM 6YAcHH. Yna

sup {xy}=sup {x}-sup {},

e,

inf {x g} =inf {x}-ini {5}
GYAHIIIRY HCGOTIAHT. B
29. A={x} xakukmii comwiap TynJamis Gepwaran Gy,
{—x} 1ynaaMm — x counapian (x € A) nubopar Tynaam GYJIcHH.
Yhna . )
sup {—x} = —inf {x}, y
inf {—x} = —sup (x} &

GYIMUMHN KYPCATHHT.
30. Ywsy

n

{1'} = {%:mEN, neN, m< n}
TYIAMHNHT aHUK IOKODH UYerapacH sup {%} Ba aHHK KyMH ye- -

rapacH inf{ﬂ} JIapHH TOHHT.
n
11 606

COHJIAP KETMA-KETJINTU »
BA YHHHT JUMHITH '

1-§ COHJIAP KETMA-KETJHIH TYWYHYACH

Dapas’ UMK, f Xap Gup Hatypan con n€N ra 6upop
XaKHKHA X, € R COHHH MOC KYIOBUM aKCAAHTHDHUI GY/ICKH:
fin—>x,.
By axcnaHTHpHII KMAMATAAPHIAH TYSHAraH
Xpy Xyy Kgs ooy Xyyo o (1)

12




[image: image14.png]HPONA XAKHKHI COHJAD KeTMa- KeTJHIrH (KHCKada COHJiap KeTMas
KeTAHrH) pefinnamn ({x,} K§puunmna Gearnaanazu).
X, (n=1,2,83,..) connap (1} KeTMa-KeTJIHKHHHT Xai-

JlapH nefinaasu.
Mruconnap:

L
2
D= (=D L =1, Ly (=D

1y 1 [

1) xn=—l:l,
n

C i
s

l-taspud. Aeap wyndai goeapmac M conu masxcyd bija-
caku, ¥ REN yuyr xa <M (x> M) Ggaca, y yo20a {x, }
Kemma-xemai: oxopuldan (syiiudan) ueeapasanean deliuradu.
By mabpupru Kuckaua

AMER, ¥neN:ix, <M (x, =M
xabil uponaial MymKnH. MacanaH,
-1, —2, —3,...,, —n
KeTMa- KEeT/IHK I0KOPHAAH,
1,4, 9..,7%...

KEeTMa- KeT/HK 3ca Kyl’m}laﬂ uerapaiairaHiup.

Arap {x,} KeTMa-KeTJHK XaMm KyjunaH, XaMm OKOpHAAH ye-
TapanaHraH Gynca, y uerapanaHra KeTMa- KeTMHK Aeftuianm.

2-tavpud. Aeap wyndai goeapmac M > 0 con masscyd
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my > n 6yarasia

B 1
Ga)KAPH/HILMEA KYpCaTA Kepax.
g = —;—, ny=n+41, my=2(n+-1) (paBumaHKy n, > 1, Mmy>

> n) Gyarania
1 1 1

fxz(n+l>“xnl= n+2+ n+3+”' 2(n+1)>
1t
2(n+1)’“?>a“

Gynanm. Ilemak, Gepnaral KeTMa-KeT/HK JIHMHTTA 512 3Mac.
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[image: image29.png]Micoa Ba macananap

CoHnap KeTMa-KeT/IMMH JIHMHTH TAbpHOHTa Kypa KypeaTHaran
COHMAp GepHAraH KeTMA-KeT/HKAAPHHHI JIUMHTH SKAH/MLHHH KC-
Gornakr: .
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!
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n
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38, x,= gl L
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Ky#tnaary coHnap KeTMa-KeTJHKAADHHHHT JHMHTHHH TOIHHTS
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42. limn (V@ + 0+ 1=V asF).

oo
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frves
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57. hm( + R )
avo\ Y il Vs te Vo tn
Koum xpurepuiicuzian poinaratuG KyBuiard KeTMa- KeT/RK-
JIAPHUHT YEeK/TH JMHTra ra GYJHIHHH K§pCaTHHT:

ot

sinn

sin 1 sin 2
P

58. x,=

59, x;=l+%+..‘+—l.

P
60. x, =1+L+...+L.

61. x =1 +—+ .+— yuyH @ > | 6yica akuBAa-
mysmw, ¢ | 6ynca ysomamyfsqu SKAHAMTHHA KYPCATHHE.
62. | x,} xetMakernu Kowm KpuTepRiCHHH KAHOATAZHTHp-

ca, [x'z:]» [le_n]] fap XaMm Kown KPHTepHACHHH KaHOAT/aH-

THDHIUMHH KyPCATHHT.
63. Arap {x,), {y,} KetMa-keraukap Koum Kpurepitci-

BH KaHoamlamtHpea, | x,+y,} (r>1), {x,4,) xau Komu
KPHTEPHHCHHH KAHOATJAHTHPHIIHHH KYPCATHHT.

64. Arap () KerMa-KeTMHK yuyH |X, .\ —X,| < = 6u1-
ca, {x,} Koum putepmiicutn Kaaoamaumpuumuu Kypca'rm-xr
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[image: image31.png]4-§ KETMA-KETJIMKHHHT KYAH BA IOKOPH
JHMHTIAPH

Dapas KuJIaiMK, HXTHEDR

Ky Koy Eyy o oey Ky

KETMA-KETHK GepuraH 6yncid. By KeTMa-KeTIHK xa;wapnnau
TYSWITaK yWwoy x,, x,, e Ky < .. <8<
nEN, k=1,2,... ,) KeTMaKeTMK Gepuaran {x"} KeTma-
KeTTHKHHHT KHCMHIl KeTMa-KeTaurd Je6 aranajH.
{x,} KeTMA-KETMHKHUHT AKHHJIALIYBYW KHCMHH KeTMA-KCT/H-

THHHHT JHMHTH GEDHTAH KeTMA-KeTJHKHHHT KHCMHA JHMHTH
ne6 atanamn.
{x,} KeTMa-KeT/IHK KHCMMl JUMHTJIADHHHHT SHT KaTTacH Ge-
PHITAH KETMA-KETJHKHHHI IOKODH JHMMTH Je6 atanalu Ba
lim x,
R
Kabu GeArHiaHamn.
{x,} KeTMa-KeTMWK KHCMHit JHMHTIADHHHHT SHT KUHTH Ge-
PHITAH KeTMA-KeTIHKHHHI KYAH JHMHTH 1e0 atajajd Ba
lim x,
==

Kabu GearuiaHagu.
KeTMa-KeTJIHKHUHT I0KOPH BA KYAH JNMHTJADHHH KYHMAarH-
ua XaM HpoJasalll MyMKHH;

I°.%e>0 qn, ¥r>n=x,<Lte

2, ¥e>0, ¥N, gn>N=>x,>L—s,

" i { 19 %e > 0,dn, ¥ > ng=x, >1—¢

M= e e >0, ¥ N, @ N b x, <Ite
16- MEcON. Ymby

{xn}={l+cos'%}

KETMa-KeT/HKHHHT KYNH Ba 10KODH |MMHT/IapHHH TOTMHT.
Bepunran KeTMa-KETAHKHHHT

{Famat) 8 (52m}

KHCMHI KeTMa-KeTIHKJApHHH KapafiMms,
Papuasky,

ﬁxn=L4==?{
ne o

@n—1n
Hopyy = 1+ c0s n2 =1
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KHeMuPt KeTMa-KeTVIMCH JIMMHTTA 314 Ba y 1 ra Teur:
lim %y, _, =

miso0
DHIH (X,,,) KHCMHIl KETMa-KeTIHKHH KapaiiMu3:
Xy =1 + cos .

Arap

1, arap m = 2k,
cosima =i _ arap m=2k—1
SKaHWHH YBTHOOPra O/CaK, yHAA

(S} = (1 -H (= D"} ={0,2,0,2, .. j
GymativeR Kypamus. | Xp,,} = {0, 2,0, 2, ...} guomuit kerma-
KETMK AKHHJALIYBUH 3Mac. By KeTMa-KeTJIHKAa
% =2, Kyp_py=0
69nG, 2 Ba O COH/IADH KMCMHI JIMMHT SKAHJIMCHHH Kypamus,
Sumn
(Fapa)? %20 X Koo ooy Xgg_g v -

KeTMA-KOTNHKJPRE Kapafank.

{x,) KeTMA-KeTMUK YuyH ¥ REN pa

Ky < Xy 1y BA Xy <2

Gynama. Iemax, {x,) KeTMA-KeTMHK JCyBuM Ba y I1OKOPHARH
uerapafianrad. YHga 6y KeTMa-KeTIMKHUHT JUMHTH MaBKyA Ba
. . 4\
lim x, =lm1(l —)
b T pa +4/z+1

IWynnaft kuauG, Gepuiran KeTMA-KeTTHKHMHI KHCMHH KeT-
Ma-KeT/IHKJapH JUMHTJIAPH Opacuja SHT KarTacH 2, BHT KHUHTH
sca O ra TeHr SKaHAMTHHH KYpUI KuiiuH SMac. JleMak,

Tim x, =Tim (l-i— cos'ﬂ) =2,
R0 R 2
lim x, = im(l + cos —'ﬂ) =0.
oy ey 2
17-mucon Arapa, = sup {x,} GYaca, lim x,=limo,; sxan-
x>0 fw * noseo

JHIH KJPCATHIICHH,
kN
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SKAHHHH KYpCaTHHT.
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GYHKIUA BA YHHUHT JIUMUTH

1-§. OYHKIUA TYMYHYACH

X Ba Y Xawukuil cojapusr Oupop TYmnamnapd 6y.acm:

1-Tabpud. Aeap X mgnaamdaen xap 6up x conen Gu-
pop Kouda éxi Konyrea xjpa Y minaandan Gumma y com
moc gyiuaca, X mynaanda pynxyus Gepurear (Grusianzan)
3e6 amaradu ea f:x—y éxu y = f(x) kabu 6Geazuaanadu.

Byniaa X — GYHKUHARHHT aHRKJIQHHI TYIaMH (coxacw), ¥ —
GYHKUHAHERT Y3rapui TynfaMa (coxacH) XeS aTaiafu. x —
SPK/ Y3rapyBuM (DYHKUMS aprymeHTH), ¢ 3ca IpKeus Yara-
PyBAR (X Y3rapyBUHHUHT $yHKUHACH) fe6 aTadail.

Macanau: 1) f—xap Op Xakukuit x coura yHuHT GyTyH
KuceMH [x] hn Moc kjloBud Kouna 6yackd. JleMak, f:x-»[x]
&ku y == [x) dynkumara sra 6yJamus. By QYHKRMAHMHT awsK-
sanpw ryanamk X = R, yarapam tynaamu sca Y = Z 6yuamm,

2) Xap Gnp paumonan coura 1 i, xap GMp HppallkoHAT
coira 0 HU MOC KJHHIU HATIKAcHZA (YHKIMS XOCHT Gynafd.
Yan Jupuxae dyrkumack gefimnagn sa D(x) kabu Gearuna-
HanH:

1, arap x€ R pauonan con 6y.ca,
0, arap x € R nppauxoran con GyJca.

Tupiixse QYHKUMACHHHAT aHHKJaHHII coxacH X = R, yara-
putr coxac Y = {0, 1} 6yraan. .
I-mucoa. Yuwéy

D(x)=

)
¥= Vi—x
YHKUHSHHHE AHAKJAHHIL COXACHHH TOMMHI.

VI —3 ngoga Kacp Maxpaxuia SKaHAHTHHH XHCOGTa OJHG,
1 — %> 0 MyHocaGatra sra GyJamns, swmi |x|< 1.

Jlemax, GepunraH GyHKUMAHHHT aHHKAaHHW coxacH (—1, 1)
HHTepBanjan HGOPAT.
2-Mmucon Yuwby

y =V logumsin

QYHKINARUHT AHHKIAHAW CoxacH Ba (yHKIMA KHAMATAap T{m-
JAMBHH TOMHHT.

V T0g ese six UPORA log, opq 5in x32 O
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[image: image37.png]MyHocaBaTHHM KaHOATNAHTHPYB'H X JapRa MabHOTA STa SKAHJH-
T xucobra ofKG, sin x> 1 TeHrcusiMKka 3ra GYaMus.
sin ¥ QYHKUMAHMHT SHT KaTTa KuiiMaTH | sKaumgan sinx=

=], ABHU X = %+ 2k, kEZ Gynapu. IeMak, dyHKIuR.
HHHT aHHKJIAHHW COXACH {—2"— -~ 2km, kel} Tynnamgas néopar.

Dupn k wuHr Xap Oup AEZ KuiMaTHma sin (%+ 2ku)=l

6yarani yuyH, QYHKUHSIHHRT AHHKJAAHHII COXACHAARH OJHHTaH
Xap Kanmah x Ha 10gpe, sinx =0 6ynamyu. Iyngai kum6, Ka-
gg.uaéfrrau GYHKUMARHAT KHAMaTAapd TYmamu {0} TYmnamnan

opar.

y=f(x) dyukuns X Tynnamua aHngaawras GyNcHH.

2-tavpud. Aeap wynlad gFseapmac M (gseapmac m)
con monwacake, FxcX yuyn

f0) < M= m)

69aca, f(x) Pynxuus X mynaamdarokopudan (kytiudan) veea-
paranzan Oe6 amasradu. Aeap f(x) Qynxyus xam toxopudan,
xam xydudan weapananean Ofaca, RBRU wyrdad gieapmac
M ea m conaap monuncaxu, ¥x€X yayn

m<f<M
6y’$ca, f(x) yuryqua X mynaomda wezaparanean .626 amas
e glmncon. Ywdy
F0) = 2% + 3sin 2¢
QYHKUMARARD YerapalaHTaHTUTRHK Kypcatnur. Pabmanku, 6y
GyRKuAs R = (— o0, -+ ©0) [a aHAKJAHTAH;

125 4 3sin 24 < | 2} + Bsin 2% < 2 4 3=5.

Jemar, GyHKHA R ja werapaiaurad.
QyHKUMARMHT OKOpHAAH (KyfHzaH) —uYerapafanMaran/ure

6yngal TaspHbraHaIH.
3-Tabvpud. Aeap uxmuépuid M (uxmuépuii m) comonruns
eanda xam, wyndad x,€X (xy € X) con monuacaku,

T >M (g <m

6gaca, f(x) dynryus X mynaamda roxopudan (kydudan) de-
eaparassazan deturadu.

4-mucon. Yuwby fx)-+ % x€(0, 4+ o0) dyHRUMAHHAD
IOKOHIAH YerapaiaHMaraHJMTHHA KYPCATHHT,




[image: image38.png]By GyHKLNA IOKOpHIaH Uerapaiaurad GyJcud JefNHK, AbHW
myszaii M comst Tonmm6, Gapsa x € (0, +oco) siap yuyn x*<M
wmyBocabat )“Ipu_lmu, By renrcusqmkjan kypunapukn, M >0.
Iam X, =V M+1 cosmn Kapailank. PysKIHAHRHT 6y HyKTa-
yard KuAMATH [ (x) =Xz =/ M4 1P =M42/M-+1ra
TEHT. _

dapasnmusta kypa f(x) <M, f(x) sca M+ 2’ M+1ra
renr 6yan6, y Xap noum M pan karra. By smutaar kapanaér-
ran yHKUNAHHHT IOKOPU/IAH YerapanaHMAraHNIHHN KYpcaTaid.

Mmucon Ba macananap

Kyhnnard QyHKUHANADHRHT AHHKJAHHIN COXANADHHH TOMHHF!
L=V 2% FT =Vt
2. fy=Ig(l—x3.
3. [(x) =3—2cosx.
4. () =V —Tlog,(x — %9 -
5. f(x) =5"— 2,
6. () =igy T6—2
7. f(x) = arcsinx -+ 'l/

8. f(x) =|x|—2.

1
IOy
10. f(x) =log,,, ,sinx .
1. f () =V cosx.

12. f(x)=1Incosx.
13. f(x) = arccos (3—x).

. f» =f/]__ﬁ.

15, f() =y ¥ —[x]|—2

16. f(x) = logy, 1) (¢ — 3x + 2).

17. AHaauTak ycyipa GepHiral, aHHKJAHRI coXacH da-
Kar GuTTa COBJAH MOOPAT (PYHKLHAra MHCOJ KEATHDHHI.

18. AuauteK ycyina Gepuirad, aHukiamuw coxacH {1, 2]
COrMEHTHHHT HYKTahapH GYAraH (yHKUMAra MHCOA KEeNTHPHHT.

Kyfuzars QyRKuusiapsuir aHAKJIaHWD coxanaph Ba QyhKe
LHA  KMAMAT/IAPH TYNNaMJIADHHH TOTHHI:
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[image: image39.png]19, /(x) = logy(— 2.

20. f(X)—VlgTsx+ 4.
21 f(x)= “'

2. f( =2'°'-‘,

23 f)={k|—1l—x
M. f()=x+ %

% [(9=

26. f(x) = cos ¥/ X + 100-
27. f(x) =clgx-tgx.
28, f(x) =sin x4V 3cosx.

29, Anamaruk ycysga Oepuirad, KMAMATAZD THIaMH Ky-
finfariua 6ynran GyHKUMATAPra MHCOJIAP KEATHPHHI:

a) daKar GUTTa CoHflaH HGOpaT;

6) HKKHTA COHJaH H6OpaT;

B) HaTypan conniapian sGopart:

r) Gapua GyTyH coHapiaH HGopart;

) {0,1) unTepsan HykTanapHAaH HGOpaT GYJCHH,

Kyfunars yHKUHAAAPHRAT Yerapa/laHTaHIL KHE K Y PCATHHI:

30. f(x)=j, X€[0,5].
31. /(x)=‘—j’r—[, xCR.
32. f(x)‘ I' X€ER, x=+1.

2
8 )= _“:‘g:x-

34, f)= %sinx.

35. f(x) sa g(x) pynxnusnap X TYnAampa auKfaHran
616, yerapananrad Gynca, y Xonaa

a) f(x)+ gl

6) Fi) —g (0

B) f(x)-g(x)
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[image: image40.png]0 1fe)

(ysxunsAap xam X Tynjamia erapanakraHAMCHHH KYPCaTHHT;
A) KaBIail wapt Ga)KapH:lca,ig(—:;)) dynkuna  Xam X Tyme

iaMza yerapanauran Gynaju?

36. f(x) pyukuna X THnnamua auuk/JaHraH Ba YerapajaHrad
Gyncnn, y Xoana ywly ¢yHkuusiaapusr X Ja werapanaHrad-
JHIHHE KYPCATHHI:

Y 1) arcsin f(x);

b 2 l{xf';(x) €) arccos f (x);
B) cosf (x); &) arctg f(x);
) sinf (<) ) arcetg [(x).

Kyitufiara GyHKUHSAGPHAHE §3 AHHKJQHHLI COXaNapufia yera-
PANaHMAaraHMTHH KYPCaTHHT:

3. fW=V7x " (v
38. (9 =[x+2|. i (3) x
30. () =2"". 4. [(= xsinx.
o0 jw=x+ L L

1
A fo=xl+iekl. 45 T 0=

46. f(x) Ba g(x) dynkuusaap X TYniamAa aHMKJaHrad Ba
qerapafiaHMaran 6JckH. f(x) Ba g(x) QYHKUHANAPHHHT aiiHpMa-
ch X Tynnamja uerapajlaHrad GyaHIM MyMKHHME? Muconsap
KeJTHHHT.

47. f(x) pa g(x) byrgunsnap X Tynnampa aHuWK/awrad 6Y-
w6, f(x) dyHxums X ma uerapanaurad, g(x) sca uerapanas-
Maran 6YJchn. f(x) Ba g(x) dyHkumsiap opacuia apHpMeTUK
amaanap Gamapil HATHKACHAA XOCH GYJraH dyHKUMATAPHHAT
YerapanaHTanMUTH XakHIa HWMa fefimm  mymxuH? Mucoatap
KeATHPHRT.

48. Wxnépuit GyHKUMAHMAT KRanpaTw KyfAujaH derapanad-
TaHIHTHRH MCOOTNaHT.

4-ravpud. Aeap Vx, %,€X aap yuyn x,<x, Gjrutiu-
dan f(r)) < F () (f (2) </ (x2)) Gjaca, f(x) pyrun X min-
Aanda fjeyesu (xamoudl jeyetu) deb amaradu.

Aeap ¥ x,, %,E€X aap yayn x, < x, Gjauumdan f(x)>
>0 () >F(x) Gaca, () Gurnyua X mynaande
Kamarogiu (Kamoud Kamawoewu) de6 amaradu.

k)
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Veyeuu ea Kamanoesu Qyrkyus mosomor Qyrrkyussap de6
amasadu.
S-mucon. Ym6y

F()=x (x€R) . !

YHKUHAHMHT KaTBi YCYBUM SKAHHHM HCOOTJIAHI.
W X%y, X ER HyxTanapun omub, x; < x, 6yacuy ne6 Kapaii-
K. Y xonma

Fd—f)=8—xt=0p—x) (3455 +5)=

|
=ta—x) [t gu)+a]>0
[GZchcH
Bemar, 3 %y, £€R, % < x=f (2) <[ (x)-
By xa f (x) = x° yHRuMAHUHT R fa KATHUA YCYBYH SKAHHHH
GHALHpaad.
6-mMucon. Ymby

f()—m

dyaxupanmEr [0; 4 oo) = X Aa KaMaioBUM SKAHUHH KYPCATHHT.
¥ %, %€X HyKTaZapuu omb, x, < x, OyAcun neb Ka-
paitmk. ¥ xonga fy (v} = x* yuyn
h—h ) =xg—x=m—x) &+x)>0
Gynamu. Jemak,
¥, R€X, 5 <= (0)<h (-

By sca f, (x) = x® [QyHrumanuEr, wymaanad, f, () =x+1
GYHKUHSHHET KApaiaéTrad opatHia YCyBYH SKAHKHH GUIAKpanH,
DHaH W Xy, x, € X Hykranap yuyH x, <X, Oyarad xoiga
| (%) —f (x,) afiupmasn Kapaiiux.
1 1 1 1

F =1 () = +2 1+% _m)_fz(n)'

" 1
fa (k) > f, (%) Gyarasunan e E ("1) < 0 sKaHMHE TOMA-

v, Jlewa, 4 %, % €X, 5 < =] (8) <[ (u), menn f (3)
Gynkupa X TynnaMna Kamaiosud.

S-tawpud. Aeap wyndait gaeapmac T (T #0) conu nasg-
Wyd Ggacaku, ¥ x€X yuyH

x+TeX, x—T€EX,
f@+T) =Ff(
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[image: image42.png]6yaca, f (x) pynryus daspull pynkyun dedusadu ea 6y wopm-
aapri Kanoamaanmupyesw mycbam T aapaunz one Kuwuew

(acap y masxyd Ofaca) Pynxyusnune daspu deb amanadu.
7-Murcol. Yoy

[ (%) =3 cosx + cos2x

GYHKIMGIHUHT 1aBpHA QYHKUHA SKaHHHH K§peaTHur.
DYRKUHAHRHT aHHKJZHEL coXacH GYTYH CORJIAp YKHAAH HGo-
pataup. Papas gunaiiamg, Gupop 7> 0 yuyn
3cos (x+T)+cos (2 (x+ T)) =3 cos x4 cos 2x

MyHocaGar yprram 6yncun. x =0 na

3cosT +cos2T =4
TEHIJIaMara sra 6yaug,

cosT <1, c0s2T < 1
TeHICH3/KAAPHE 3BTHOOPTA 0JICaK,

3cosT +cos 2T < 4
6ynamn.
Jemak, T Kydufard TeHrnamajiap CHCTEMACHHH KaHoaT/laH-
THpaju:

c0s 2T = 1.

By TerrtaManap cucTeMacHHHHT SHT KHUHK Myc6aT eunmu T=2x
9KaHH paBIIARIMD.

S T =2m cousmit Gepuarak GYHKUMAHUHT NAaBDH 3Ka-
HHEH TeKWMPHIN KHAMH SMac: ¥ X € R yuyH .

Bcos (x+ 2n) + cos (2 (x4 2m)) = Bcos x + cos2x

{cosT: 1,

Tenrmuk  Ypuamigup. Ulyngad xwm6, Kapasaérrad QyHous
Baspuii GysuG, yHMHT BaBpu 2 ra TeHr 3KaH.

Mucon Ba macananap

Kyiiupary QyHKIHAJTAPHHHT YCYBUH EKH KaMaloBUM SKAHHHH
AHHKJAHT:

49. f (9 =2"""
50‘f(x)=xz+;];.
BL P = o, xEl—a, al, x| = 2.
52. f () =% sinx.
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[image: image43.png]53. f (x) = arccos | x;.

54. [ (x) =sin
1—a
55. f (x) =arctgx —x.
_x—1
56. f(x)—{x“l.

57. f (%) :x—vfxz—l .

—si

58. f (x) = 2+Smx. x€10, 2n).

59, f () =23 — 9~

60. f (x) =x—esinx (0<e ).

61. Arap f (x) dyHkums X TynnaMia aHuKJaHTaR GY.u6,
MOHOTOH 6Yuica, ¥ Xonda y = — [ (x) yHKUMAHMHF Xast Mo-
HOTOHAUIHHM HCGOTJIAHT. .

62. Arap [ (x) > 0 TeHrcuaank Gapua x €X Jap yuyH YpHE.IM

Ba [ (x} MOHOTOH 6ynca, y Xonja y == 7w GYHKIHAHKAD  XaM
it

MOHOTOHJHIHHH 1CGOTAGKT,

63. MonoToH YHKUHANAPIAK Ty3uATaH MYPAKKa0 (yHKuHs-
HUHF  MOHOTOHJIHTHHH HCGOTIAHT.

Kyitinars QyHKunsiapsusr Jaepuil GyHKuns skamuay kyp-
CATHHT,

64. f (x) =tg (sinx).

65. f (x) =1 sin3x.

66. f (X) | sinxfcosxvv

67. [{x) = lgsinx—Igcosx.
68. iny.

69. cos x|

70. 25).

71 F () =cos /2 x.

72 f(x) = le —+ B] — 2x, 6y epaa {a}—KapaiaéTran o COH-
HUAT GYTYH KHCMUHM GHIRHDAZH.

73. | {x) = cos (sinx).

74. | {(x) = sin*x + cos’x.

75. f (x) dymkupa X = R 1¥naamna anuksanran 6§46,
yHEHT rpadury x == a, X = b (@ %= b) uHanKNapra ucGaTay chM-
MeTpHK Oy/ica, y X0fla YHHHT JaBpHiiuriHu HeGoTnaur.

76. f (x) dynkuua X Tynnamaa aHbkAaHraH Gyaub, WyR-
nalt 7' 5= 0 coH TOMHACAKH, Xap Kawjad x€ X Jap yuyH x
+TEX, x—T¢€X 6§am6, Kyauaarn urapTiapaas Gurtaci 6a-
WAPHNCA, YHHHI JABDHAJIHMHHM HCOOTAaRr:
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[image: image44.png]DT =—F ()

_ 1.
DT =
9 f (et = L
O[T =

[ x+T)=F(n

77. [ (x) = cos x + sinax naspuit Gymxuns Gyaca, y xonaa
@ DALHOHAT COH 3KAHJHPHHM HCGOTAAHT.

78. ByTyu comnap YKumaH GMTTa HyKTA YHKADHO TalIaH-
rad TYNIaMa aHMKIAHTAH OYHKUHSHHAT NARDHI SMACAHPHHK
ueGoTNanr.

4 = f (x) dyuxis X(X = R) Tyniamna anikauran 67.146,
¥ x€X yuyn —x€ X 6yucuH.

6-tabpud. Aeap ¥ x€X yuyn [ (—x)=f (x) 6jaca,
P (0 wym dymsius, [ (— )= —f (x) Ggaca, f (x) pyns-
yus mox pyuxyus 066 amaiadu.

8-MHCcON. Ywly

(o) =logg (x+V T+

GYHKUHARMAD KYGT €KH TOK (YHKUMA SKAHHHH aHHKJAHT.

¥ x€R sappa x+1/ T+x2> 0 Gynrann yuyH yHKuMA-
HHHT aHHKJAHHW cOXacH R aaH uopat.

¥xER yuyH | (—x)=log, (—x+¥V T+ =

= tog, £V L2 ~<~x+ww>)=logg e
etV 14 n - Vign

=log, (x+VT+ 4 ) 1=—log, x+VI+)=—](®
Gfnany. By sca Kapadaérrad QyHKUHAHWHT TOK SKAHHHHM GHJ-
IHpamn,

y=f{x) dyuxuss X T¥nnampa anpKsanrad 6§.m6, Y sca
GyHkuna KufimaTrapiiad nGopat Tynaam GyachH: Y = {f (x):
:x€ X} Iy 6uran 6upra Y rynaamiad ojuran xap 6up y ra
X r1{naamuan hakaT GMTTa X MOC KEJCHH, ABHH X, %5 X, GY.a1-
ranna | (x,)5=f (xy) Gyacun. By xomma Y Tynnamuan onus-
rai xap Ghp y ra X Tynaamia GnTTa X MOC KYAHJIRIIHHK
Hpoanaiimuran gyHkuusra kenamus. By dyuxuus y = f(x) ra
HHcOaTan Meckapu (pyaxugus feiniaiy sBay x=f"1 (y)
KaGu Geru/asand.

9-mucoa Yuwly y=f (x) =2cr+ 1, »x€[0, 1] dysrups-
Ta  HucOAaTAH TeckapH (yMKUHAHH TOIHHT.
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[image: image45.png]By dyuxuusnunr wufiMataapu  Tynaame {1, 3] opanHgeH
Tamkun stagy. [1, 3] opamkia anuKnaHraH x = [ (y) = £~
dyHkina Gepunran y = 2x + 1 ¢yHKupara wicéaran Teckapy
yHKIHa GYnasH.

y=f(x) doypxuua X TynnamMga auwukTanrad 6yums, z =
=@ () Qysxuna ¥3 maBGatuga ¥ = {f (9): x€ X}{[: X >V}
TYINaMAa aHMKJIAKTaH GYiciH:

§
Ay Sz
Hatikaga X Tynjamiad omaran Xap 6up x ra 6utta z€Z
cod Moc Kyiunanu. Bymjait xonga [ Ba @ $yHKUHANADHHRR
MypakkaG (yHKupsicH Gepuirad feiunanu Ba 2 = ¢ {f (x)) Kabu

Genrunanajid.
10-mucon. Yuwby

F)=x% gln)=2%

dynkuAnap épraMusa Mypakkal hyHKUMAAD TOMHEHT.
By Mypakka6 byHKuHAAap Kyimaariya Gynaim:

[ g (N =1lg (I =@P =22
f () =2/ =2

g 2
[0 ) =1 WP =6 =x

2 (g () =20 =2

Mucoa Ba macananap
Kyinparn GyHKUHATADHUET 3y (T Kl TOK/JMTHHH aHHKJIAHT:
79. f (x) = x*sin L.

x

80. f (x)=x+f

st f(x):-—ll—,
it

x+%
82. f (x) = V&' — x| log,s®.

83. f (%) ={ 1, arap x — pauHonai con 6yuica,
’ —1, arap x— uppalluoHas coH Gyica.

84. f () =sinVx.

85. f (x) = arccos |x/.
86. f (x) = Ldsine

sinx
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[image: image46.png]87. (9= Lsinx

1—cosx
88. f () =(x—1)?sin*x. -
fo resin (arccos x).
_{10%+ 1)

90. [ (x) T

91. Arap [ (x) Ba g (x) dynkumanap xydT bynkunanap
69aca, ynapIaH Ty3WIras MyPakkab QyHKUAANAPHHHE XaM KybT
YHRUKA GYHILHEH HCOOTAAHT.

92. Arap [ (x) Ba g (x) QyHRuMATAp ToK GyRKIMAnap 63
ca, ynapiaH TysHarati MypaKkKka® ¢yHKIHSTAPHHHE TOK QYHKLHS
GYMHIUHHA HCGOTAAHT.

93. O HyKrara HpcGatad cuMmeTpuk GyiraH X Tyniamza
aHHKJaHTaH Xap Kawaad | (x) dysxuna my®dT Ba TOK DyHKiMA-
Jap BUPHHIACH KYPHHHIIMAA HOOLANAKHILHHH HCOOTAAHT,

94. f (x) = 27 QyHKuMAHH KyQT Ba TOK OYRKUMANAD Hu-
FHH[HCH KYpuHAinga HbORANaHT:

— [0, arap x >0 6ynca,

95 f (%) {x, arap ¥ < 0 Syaca GYHKUHAHK KYQT Ba
TOK (YHKUHsIAAD AMFHHANCH KYPuHHuMAZ HboLanaHr.

96. JKygT Ba ToK QYHKUMRIAAAH TYSWIFAH Mypakka
q)yr-;KlUdﬂﬂapHHHl‘ KYGT EKH TOKIHIH NAKHIA HHMA JefHL MyM-
K

Kyiugarn ¢ysrumanapra nucGatan Teckapu GyJiram ¢ymk-
UHARAPHY TOIKHI

97. f (0 = (e + D2 2€[—1; + ool.
98. f (x) =sinz, xe[— 10; —‘4—‘:1].

99. /() = @

100. f()=—e ° , x€[0; &+ ).

101 f () =1n ;t—]‘, X€(0; — ).
102. f (x) = n —arcsinx, x€{—1; 1].
103, f () = 2%, x€(—o0; 1]

104. a Ba b napHuAr KaHAadl kufimariapuza f (x) = ax-+b
TecKapu ¢yHKUMsTa 3ra OyanG, y = (x) Gunan Oup xu1 Gy~
nagu?

105. @€ R nunr Kamaait Kuivatuga f (1) = %, x > 0 rec-
KapH dyHKUHsAra sra 6yau6, y f (x) Gunan Gup xmin Gyranu?

Kyfhuaarn dyskuusnap 6yiuua my (GyHKUHANAPHRED Mypak-
K46 QYHKUHATAPHHH TOTHHI:
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[image: image47.png][ —

106, f () =2 g (0 =Vx.
107. f(x)=V I g (x)=VI—s
108. f (x}=x5 g (x)=x+45.
109. f(x}=¢% g{x) =Inx.
110. f (x}) =sgnx, g () =1-+x% R
HL flxy=sgnx, g (0 =1-+x—Ix. :
112, f (x) = Inx?, g (x} =sinx. )
__ [x, arap x€[0; -+ oo} 6ica,
3. [ ) "{0, arap x€(— oo; 0) 6ynca.
= 0, arap x€[0; + oo) G¥nca,
X%, arap x€(— oo; 0) 6¥ynca.

= rea, [ P - ) (e ape:

14. [ (%)
Vata

Ta) HU TOMHHI. ;
Tekucaukaa JlexkapT KOOpAHHATasap CHCTEMAcHHM OJIaMH3. .-
TeKHCIHKHHKT (X, [ (%)} KaGH aHMKJMaHraH HyKTajapHiad HGo-
par ywby )
{06 OO =4 [ () :xe X, y=f (€Y}
TYMaM ¢ = f (x}) dyrkuusEar 2pagbuen ned arana.
Mypakka6 GYHKUMANAPHHAT TPaHTH YJApPHUHT GPAUHATA-
JIapH YCTHIA AHAJMTHK (KVIGHLY, AHWPHII, KymafTepril, G3JMul,
Jlapaxara KYTapHlll, HAAu3 uUHKapuul, Jorapudmiamt ra X. K.)
aMalnap Gaxapall éplamuiia TakpubaH uhsunazd. DyHKUHA-
JIaPRU TY/MHK TeKIDWPHLI, VJApHHKI aHUK TpaduKIapHHH Hbo-
Janiaur GuilaH GH3 KeiuHPOK Garadcail LUyFyAIaHAMHS.
1l-Mucon Yuby
y=uxcosx, x€ER

pYHKIMSTHHAT TPAQHTHEH YA3HHT.

@yHKUHA TOK OYnraHu yuyH, yeusr rpadurney fx >10 nap
yuyH scaln eTapid. Kapanaétran QyHRUHAHHKT ODJHHATANADH
¥, =X Ba yp == 05 X GYHKUHANAPHUHT OPAMHATANAPHHH Kmai-
THPHUI HATHXAacHEa X0ocw1 6yaamu.

Dyukins rpadurs KoopiuHatanap Gownan Yub, Ox Yuuu

x= i Ll (k€ Z, cos x=0) Hyxranapaa kecaan.—I cos x|

6y.nra}m yuyH, x>0 japia —x << Xcosx < ¥ Oynamn. Ile-
MaK, § = %05 X (QYHKUMAHHHT FPaQUIH y =% Ba § = — X W~
SHKTap opacuia €ramu. x = 2km myKranapia cosx =1 6ya-
raHd yuyH, QyHKUMA rpadHId y = x uusHK Owiad x = 2k
HyKTaTapla YMyMH# KuiiMatiapra sra, &= s+ 2R HyKTa-
J1apAa 364 Yy = — X UHSHK OWIaH yMyMuil HyKTajapra sramnp
(cosx=—1, x=n+ 2%kn, k€Z}, 0<x<l ma 0<xcosx<
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[image: image48.png]1- uusma,

< cos X, sibHH xc03 X < Xx. By 3ca dymxuua rpadurd y=cosx
BA Y = X QYHKUMANTADHHHF TPapHTHIAH DACTHA IKONNAIUTAHI-
FHEH GHAAMpaNH.

x=1 12 y=xcosx Ba y=cosx QYHKUNATALRHRT Tpa-
turu kecuuand. g = cosl & 0,54. Arap x > 1 6yaca, |xcosx >
> |cos x| Liy MabvnymoTnapra acocnanut Gepraran ¢yHKLHs-
HHRT rpaguriHn unsamus (1- unsma).

Mucon Ba macananap
Kyfmaarn ¢yRKIMAIAPHUHT TPAHKIAPHHH YH3KKIT

115. f (x) = xsinx. 124. | (x) = [x*).

16. f (x) = ]lxx. 125. () = |x—1] + [x—2—
_ —|{x—3].

R 126, f (9 = [jx]].

118. | (x) = sgncos x.

119. f (x) =lnsinx.
120. [ (x) = arclg 1 128. f (x) = e cosx.
x

127. f (9 =xs£n—i.

121 fg~arctg . 12 T =¢Tcoon
F

122, f (x) = [x].

130. =%
123, f () = [_)“] re

131, f (x) = x+sinx.
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[image: image49.png]2-§. OYHKUHSHHHT JUMHTH

= {x} XakHKHil COHNAp TYmIaMu Gepunran 63au6, a HYK-
TA YHHHT JHMHT HyKTacH Gyacun. By tymaamma y =/ (x)
YHKWHA AHMKTAHTaH.
7-travpug (Teitne Tabpudn) Azap X myneamnun,
Hygmatapudan mysuran @ ea unmuayedu xap xawoad {x,}

(x,%a, n=1, 2..)) kemma-kemaux o0aunzanda xam MOC
{f (x,)} kemma-kemaux xanma eaxm s20na b (4exru éxu uekcus)

aumumeq unmurca, wy b ea f (%) ynxyusnune a Hyxmada-
2u (8xu x > a daeu) aumumu 0e6 amaradu éa ynu limf (x) = b

x-a

éku x—a Ba f (x)— bxabu Gereusanadu.
12-mucoa. Ymby
f o=

QYHKUHAHHHT x> 2 JaTH JHMHTHE 32 ra TeHr SKaHHHH Kypca-
THHT.

2 ra mutnnyeud wxteépuit {x} (v, 52, n=1, 2,.. ) rer-
Ma- KeTIHKHY OJlaMu3. Moc {f (x)} KeTMa-keTmK Kyfimzarn
{f k¥ = {fns) KYpHHHHIAR Gynafd. (SIKHHIAYBYN KeTMa- KeT-
JHKNA YeTHAArH apudMeTHK amajiiapra GHHOAH:

lim f(x,) = lim x3 = 28 = 32,
B2 1) xy2 *

Jlemak, Tawpucra kypa

lim f (x) = 32,

152
13-mucon. Ymby

1
F@=cos L x0)

GyHKIESEHAT x>0 Ja JUMUTra 3Ta SMACAHTHRH KYPCATHHT.
Hosra WHTHTYBYH HKKHTA TYPIH

()= {(4n+l):l} = {Znn}

KeTMa- KeTVHK/ApHH OMaiMK. ¥ Xonja

F )y =cos DT o,
f)=cos2na=1
6yau6, . R 5
Jimf () =0, limf ()=
Gy napy.




[image: image50.png]By sca f (x) = cos lx GyHKIMAHAHT X = O HYKTANR JHMATH
MaBKy[l SMACIHTHHH KypcaTanu.

8-rabvpud (Kown Tawpudn). deap ¥e>0 con yugs
wyrdat 8> 0 con monuncaxu, apzymenm x rune 0<|x—al<
< & menecussurnu kanoamaarmupyesu Gapua gudnamaapuds
\f (x) — b1 <e menecusaur Gascapusca, b cox | (x) pysryus-
HuHe a nyxmadaeu (x— a Oaeu) sumumu 0e6 amaradu.

14-Mucon. Yméy

f(x)y=sinx
HKUBAHKEE X = 2 HYKTAZarM JMMATH | ra Teur sKamk K§p-
y! 2 W P

CaTHJICHH.
¥e>>0 conra kjpa § HH S=¢ NneG ovcak, y xonma

|x-%i<§ TeHTCH3/MKHH KaHOATJAHTHPYBuH Oapua X nap
yays

|sinx—l[=|sinx—sin—;‘\=
=2 x+§
=|2sin «cos 2 <
n
R,
<|2sin <[x—~;"<a=a

MyHoca6ar Gaxapunany. Byupay, Tatpadra kipa, limsinx =1
x .

T
2

SKaHH KeNH6 YHKAIH.

X = {x} XaKHKuit CORMAp TYnNaMu GepryIran GyH6, & HyK-
Ta YHHHT YHT (dan) AuMHT HyKTack 6y.cun. Ly Tymnampa f (x}
YHKIHA aHUKJIAHIaH.

9-tavpud (Feitve Tanpudn). Aeap X mgniamnune
nyxmarapudan myausan éa xap 6up xadu adan xKamma(xku-
wuk) 6jaub a ea unmusyesw xXap Kandad {x,} kemma-xemaux
oaunzanda xam moc {f (x)} xemma-semaux xamma gaxm
#20Ra b eq unmuaca, wy b uu f (x) Gynrguanune a sygmas
Bazu gue (wan) aumumu de6 amaradu.

10-rasprd (Kown taspudn). Aeap Ve>0con
yayn wyndaid 8= 8 (&) con monurcaky, apeymexm x Hune
a<x<a+ 8 (a—8<¥<a) menecusrurnapnu Kanoam-
aanmupyeuu 6apia x€ X xudsamsapuda [f (x) — b} < e menz-
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[image: image51.png]cusaur Gaxmapuaca, b conf (x) pynxyusnune a rysmudaey
e (wan) aumumu de6 amaradu.
DyHKUMAHHHT YHT (yar) JMMETIApH KySugardua Gesrmia-
HazK:
Hm p () =05 &u fla+0)=b,

xatd

(lim f(x)y=2>68&an [ (@a—0)==6).

xaa-.0

15-Mmucon Ywey
sin x, arap x> 0 6ysica,

F = Eoz—x, arap x < 0 6yaca,
dyHKuKARHHr x = 0 HWyKTanark YHr Ba uan JIHMHTIADHHH TO-
THHT.

lim f (x)=1lim sinx=0,
xet0 x40
lim =lim <2r= 1
-0 fe 0 2 2
Mucon Ba mMacananap

DyHKIHA THMHTH Tabpudaapuian dofiaiianut Kyianare My-
HocafaTJapHH MCBOT/aNT:

132, lim 2=2 6.
X3 X

133, Him cos x = ¢0s %,.

xeexy

134. lim i/"—’%‘i‘— =0.

X0

135, lim £=

——l—‘, arap x50 Gynca,

{
136, f ()= 1+
10, arap x=0 6¥aca.
lim f (9 = 1.
x=0
137. lim —— = oo.
Xes0 X

138. lim sinx = 0.
x=0
139. lim x* = 81.

x-3

140, limxsin L = 0.

x40 *
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[image: image52.png]Kyiparn ¢yHkumanap a Hykraja JHMHTra sra SMacTHIH~
Hu ucGoTnanr:

‘. j =12 a=0

x
142 f () =sin L, a=0.

*

143. f(x)=arcctg—l, a=0.

S it 1, arap x> 1 69ac
144, f () = x+x +x+ 7.

, arap x <1 Gy

145. i(x)—x—[x] a=2.
146. | () :{ ¢, arap x <0 6Ynca, a=0,

b+ x, arap x > 0 6yaca, b= 1.

147. Jlupaxae ¢yHKUMSCHHUHI OHPOpTAa HYKTaja XaM JM-
MHTH MABIKYA SMACHHTHHH HCGOTJAHT.
148. [ (x) = {xz, arap x HppauHonan con 6yaca,
1, arap x pamioras cou 6yiica,
$yHRUMA Kangal HyKTanapna JEMHTra sra?

149. f (x) = [x]-— OyuxunarHEr x—>0 narn JHMHTH MaB-
x

IKyAMHD
Ky#ngarn QyHKUMANAPHHHT KYpcaTHTaH HYKTaard YHr Ba
qar JHMHTAGpHHH TOBHHI:

150. / (x) =th%, a=0.

'a=l,

sinx =
L= arap x >0 6yaca,

cosx arap x << 0 6yuca,
162, f () =sgna® a=0.

153. f (x) = sgn cos x, a= %

154, f (1) = —

x43

155. f ()= ——, a=—1.
x—{x]
156. f (x} =x + [+, a = 10.
157. f (x) dyHKUnAHEHT @ HyKTaga GHp TOMOHIH JIHMUTJIAP
Tavpr@uiapn nukopuuy Kount Ba lefie GYiinda KeaTHpHHT.
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[image: image53.png]158. OYRKUMAHRHT @ HYKTaga OMp TOMOHWAH JIHMHTJApH
MaBKyA GYJRIMAAH YHMHT WY HYKTaZa JIHMATTa 3ra GyiH-
MM KeTH6 YHKAKHMH?

X (X ©R) Tynnam Gepurran 6y/MG, @ YHUHT JHMHT HyK-
TacH Gyacun. f (x) Ba g (x) yHRUAANAD @ HyKTajla YeK/H JH-
MHTTa 5ra 63IHG,

lim f()=b, limg@)=c¢
1m0 s
6yacan. Y xonza
Hlim[f=g@W=b=xe
Py
2) lim [f (v)-g (X)] =b-c,
s
3 lim L8 2 g
i €0
63anu.
16-mucon. Ymby

. - s x—1
lLIf)l ((lOsm x4+ 3 cos x+——x+2)

BH TOTHHF.
Yim sin?x = lim sinx lim sinx =0,
X0 20 x>0
lim cos® x = limcos x- lim cos x-lim cosx =1,
x=0 g k=0 X0 0
g dme—D
im0 1
x50 x+2 lim (x42) 2
0
JHemak,
; . ~1 : N
lim (105m’x+3ms’ * )=11m 10sin®x +
20 +2 x=0

. 8 . =1 _ 3_l=
+;1<T; 8 cos x+£l—l:l;l) x+2 o+ 2

DyHRIHA MAMUTHHHHT MaBKYAMHTH XaKuaa
TeopeManap
1°. Arap x Husr g HyKrawudar Us (a) atpoduzad osmHra
KuifiMariapuia
h<f@<Ff ()

Gy, x—a maf, (x) Ba f;(x) PyEKUMARAp MMATFA Ira
Xamila

lim f, @) =lim fy (x) =0

g xwa
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[image: image54.png]6juca, y Xoana f (x) GyHKUMA XaM JMMHTIa 3ra 5a
lim f (=48

xwa
Gynanu.

2°. X © R rtynnam Gepuaran GysuG, a wy TYNAaMBHHD
ApMHT HYKTack Ba Gapya x€ X Jap yuyd x < o Gfscun. Arap
[ () bynxruust X T¥nnampa Yeypuu (KaMalquu) 6yM6, 10K0-
pumar (Kkyfingan) yerapanamran 6ynca, f(x) ¢yskuna a Hyk-
Taja YeKAH JMMHTFA 3Ta.

11-tasprd. deap ¥ £> 0 con yayn wyndai 6§ =28 (¢)
COR MORUACKY, (PRYMEHM X HUHE

0¥ —a|<8, 0 [x"—al<s

menecuzAuKRL Kanoamaaamupyeun uxmuépuil x' ea x'' (x'€X,
x' € X) udnamaapuda
76— )1 <e
6gaca, f (x) pynxyua yayn a Ryxmade Koww wapmu Goasa-
puradu deduradu.
f (%) dyuryus o nyxmada wexan  aumumea  sea Gjautuu
yuyn yrune 6y nysmada Ko wapmuny  Karoamianmupt-

wu sapyp ea emapau (Koww xpumepudicu).
17-Mucon. Ymby

() =Tx7.cos —

yHKuEs yuyH @ =0 HykTaja Kol LIapTHHHHL Gaapiid-
LHHH K§PCATHHT.

Xakuxartan Xam, ¥ & >>0 con omu6, & nu 8= l/ — Ie6
Kapa/ica, x HEHT

0<!x’—a1=lx’|<|/§,
o<t —al=1¥1<)/ £

TEHICH3/IMK/ADHH KaHOAT/AHTHPYBYH HXTHEpHI X', X” KHiMaT-
JNapH YUYH KyHHAarMra sra Gjaamus:

[[(x”)—f(x)|=’x”zcos———x”cosx—],l I:/“cosx—l”]-f-

1

+!x"cos lg[x"“]+[x"\<e.





[image: image55.png]By 3ca kapanaétran ¢yuxumaumnr x = O uykraga Koum wap-
THHHHI BaKaPUAHLIHHE KyDCaTajd.

QysKUHAAAPHY TakxKocAawW

X <R tynnamna f (x) Ba g (x) $yHNRuMANap aHMKAARTaH
6yncu. Bupop a wyxrankur Us (a) (Us (@) X) atpodmna f(x) sa
£ (x) dyHKuHARap KyiHAArida TakKOCAAHAMH.

12-Tavpud. Azap f (x) Ba g (x) Qyrxyuarap yuys wyn-
daix gaeapmac 6 >0 ea C>>0 conrap monuscaxu, Gapia
X€U, (a) aap yyn

[f@I<Clgwl

65aca, y xorda x—a da [ (x) ynxyus g (x) dyrkyusea
nucbaman wezaparanean detiusadu ea f (x} = 0 (g (x}) xabu
Gereuranadu.
Arap [ (x) =0 (g (x}) a g {x)=0 {f () 6aca, [ (x) pa
g (x) dyskunanap x—a la 6up xua mapmubau Gynkyuasap
AeHrnanK.
Arap
lim L9
x=a g {%

6yaca, x—~a fa g (x} Ba [ {x) Jap xeusaneam Gynkyulap
ne6 aTaaaam Ba [ (X) ~ g (x) Kabu Genrunanamu.
18-mucon. Yuiby

F@=Vix+ VI ra g =773

dysRuHENAPHUHT x— 0 Ja §3apO SKBHBAICHTIHIHHK KYDPCATHHE.

Yim 9 < tim éil_imznm/1+]/m -1
x=0 g (%) X0 “/ul x»0

Jlemak, gapanaérrag QyRKUHANAp 3apo SKBHBAJEHT.
13-Tavpud. Aeap [(x) ea g (x} Pyasyusrap yayn

f=axg®
Gyjaub, Synda lima (x} = lim g (x) = 0 6yaca, y yosda x—a
xma xa

da | (x) gynryus g (x) ea Hucbaman 1oKopu mapmubaL 4ex-
cus Kunux  yuryus 0e6 amasadu ea [ (x) = o(g (x) Kxabu
Genzuaanadu.

19-mucoa Ywdy lx[m:o (¥ wmynocabar x-—>0 1a

v 2 T e
gpusn sxanma kypearnar. ¥ [%7 = Vx| x* tenrmmuan sa
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[image: image56.png]0 skarmmraan | x 72 =0 (x3) SKaHAMIH wemS

tim Vx|

x50

HKARM.
Jlumur gucobnaira OMA GYAraH MHCOAAPAA KYTHHYA Ky iH-

Jarh a:xofnG JmmuTAapRad Golpananiragt:

1) lim 80X
X0 x

2) lim —! =1Ina @>0)
x50

1

8 tim (1 +x°

e.

£ tim (1+%>‘=e.

PRRN
20-Mucon Ywdy
lim, $i_(-sin 20
220 £
JAMUTHY  XHCOGRAHT
By udona % KYPHHKUIAATH AHHKMACTHKARD.
x—0 fa xsin2x~ 0 3KaHKHH X#coBra OJHG TOMaMKa:

. sin (x sin 2%} . @sin (xsin2x)sin2x
Yim = lim - =
s ) pavy x-(sin 2 ). 2%

g lim S GesinZ o sine o

w0 X8in2% ko0 2

21-mucon. Yuby .

JHMHTHH XpcoBnanr. -

e —cosx .
——————— uPOTAHMHT KYPRHHIINHE KyHAHRATHA YarapTHpaMAs:

sin? x
;g X
. . o sint
& —cosx _ F—lfl—cosx _ 1 2 _
sint x sin?x sin?x sinZx

sl

L, X x
4sin? -- cos? -
2 2
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fim £ =E gy~ fym -
) sin?x a0 SN x0 go0s X
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im
P . 1_3
=T gy +lm T =1+373
lim 2cos? —
X0 £ 2
22-Mmucol. Yuby .
- x4
lim (cos x}
=0
JIEMUTHH KHCOBMAHT.
=3 -~ e
lim (cosx) = =lim (14+cosx—1) = =¢ =
x>0 x=0
2simt =2
2sins = tira
”mﬂ l2 X0 (—; )2(4 ;_
x I
= =e =e =Ve.

23-mucon. Arap x—0 ga f(x)}-~0 6yaca, y xomma
lin'ox [f W+ f (% =0 sxauman wcSorsianr. [laprra kypa
x

o
x—0 ma f (x)—0. By aca lefine tavpudura xypa, Xap Kan-
Jail_HOTa HHTHTYBYH {%} (%,%0, n=1, 2, .. ) KeTMa- KeT-
Jmm-m o1raﬁnvm3na Ixam, moc {f (v,)} KerMa-KeT/UK XaMMa-
BaKT ill'DHa 0 JHMHTTA MHTUAHILIMEAR AHFAATAAH.

¥, = X2 ZeG oricak, n— oo na y,—0 6§au6, IOKOPHAATH
Tabpudra 6HHOaH f (y)=F (x>0 mynocabatra ara Gyna-
mu3. Jemak, f (x?) ¢yHkuma xaMm x—O0 Za HoJra HHTHAAP
skaH. Uexsn MuMuTra sra GYATaH QYRKUMANAD YCTHAATH apud-
Metuk aManmapra kypa f (x) + f (x*) dynkuusauur x—0 A3
0 ra WHTWIHWHRA TONAMAS.

3upy x~+0 Ra f () +f (x>0 6yneu. x~—0 nma f(x)
HHHL HOJITA HHTHTHIDH XAKHAA HHMA JeHHI MYMKHH?

Mucon ciudatana ymoy

{(—1)%, arap x =L 6ynca,
f o= 2"
0, arap x# o 6yaca,

[ ——





[image: image58.png]yHKUHANY Kapafiiuk. ¥ xonza
1
(— ™', arap x = —- 6§aca,
f )= 2
0, arap x% L 6yaca
2
696, x>0 ma f (x) +f (2 —0 6ysanu. Jlekus x—0 Aa
f (x)} dymkuusHuHC AHMETH MaBacyR dMac. Illywmalt xuau6, He-

GOT KHMHTAH MYHOCAGATHHHT TecKapucH Xap ROMM YpHHIH
GynHuIn WApT 3MAC SKaH.

Miucon Ba macanamap
Ky#tunar# JUMHT/aDHA TONHAr3

159. —4 @>0).

160.

161.

162.

163.

164.

165.

166.

x

167, lim ——— o —
=0 Y1 ax -V I1+br—1

168, tim W ERA+a"— (Va4

x50 x

(n, mEN).

, nEN.
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Kyifinaarn AnMRTRapHR Fonuur:

171. lim

0 na?
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173, lim —S0%

x=0 sin6x —sin7x’
cos 3xf — |

174, lim
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175.
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177 lim 225
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179. lim arcsin 5x
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xs00
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[image: image60.png]186. lim (sin x)'¢™,

xal

187. lim 2%,

a0 X
t

188. lim (sinx + cosx)“
x=0
K
189, tim x (3" — 1.

Xsoo

gt
190. lim £——F
X0 gx

191 tim (%)7
192, lim (izﬁl)x— @>0, 5>0).

x40
t

) P
193, tim (l+smx——c05x) )
sotoo \L-bsindz—costx

194, lim A0S (
“eat0

195. f(x)=siny dyukumss x— -+ oo Ja JmMMHTIA 5ra
3MACSHTHHH KYpPCaTHHT.

196. f (1) = sgn sin ~ Qymctin x>0 fa JuMurra sra
P

3MACAUTHRH KYPCATHHT.

197. f (x) Ba g (x) QYHRUHARAp G HyKTaZa JIHMHTTA 3ra
Gyamaca, f (x) = g (), [ (¥)-g (x) dynxuussapwunr Gy Hyk-
Taja JUMHTH XaKuAa HHMA AeMMUI MyMKHH? MHCOMIAD KeATH-
HHT.

198, lgrl (f )+ m) =0 6y.wca, 11m f (x) mu TonuEr.

199 Arap { (9 >0 65w, lim (f (x)-l——)) =2 691
ca, y Xodma llm fx=1 SKaHHHH ucﬁoﬂaur

200. Arap f (%) dysxuna JaBpufi 6§16, x — oo 1a f (x)->¢
6ynca, y Xou1a f (%) = ¢ 3KaHJHTHHE KYPCaTHHT.
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[image: image61.png]201. Jaspuil GyRKUHS X —— oo A YeKCHS KaTTa GYJIHIM

MYMKHHMH?
202. Javpuit qnymu.mx uerapaiaHMaraf GY/HILN MYMKHHMHA?
203. lim cos = cos = .. cos iﬂ HH TOUMHE.
nooe 2 28 2

204. [0, -+ oo) opalHKJa aHHKJAHTaH, KHAMatJap TyniaM#
[0, + oo) opanugaas ubopat f (x) pyskimg x =0 HYKTa aTpo-
¢duza verapananrar 6y.mG, 6y ¢yHKIMA yuyn meepuu %20,
y 20 nappa f (x + y)=f (x) + f (y) mynocaGat ypusu 6ya-
a,  lim 22 uoar MaBHKYAJMFHHH HOGOTAAHT .

xodo X

o Ba P JapHuHMr wxawlail KuimaTnapuia [ (x) ¢ysRuus

HEKCH3 KHuMK Oynapu?

X2 (x—1)
205. [ {4 )__(TI)T —ax—B, x—>co.

206.
207.

208. | (x)=x"sin B’ x—+0.

209. J ()= (1 — ), x— 0.

210, f (9 =200 o 4o,
P

Kyhunaru MysocaGaT/iapHu HCGOT/AHT:

211. 0 (o () =0 ().
212. 0 (0 () = o ().
213. 0 © (H=0{..

214 o (O =O().
215, o()-O(fy =o().
IV 606

OYHRIITAHUAT Y3JYRCA3JINTHA
BA TEKHC Y3JYKCH3JUTH

1-§. ®YHKUHAHYHT Y3JIYKCH3NHTH

X< R rynmavaa f(x) oyrKuwa aHMknasran | 636,
Xo(¥y € X} TYMIAMHMHT JIHMHT HYKTacH GyncHH.

l-tanpud (Kown Tabvpudu). ¥e>0 con yays
wynda § = 6(e) >0 con monuncaku, PynKkyua apeymenmy
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[image: image62.png]XE€X nunz [x—x,| <8 meNeCUSIUKRE KBHOGMAGHMUDYEUL
6apua xuimamaapuon

[HOEHIE

menzcusauk bamcapuaca, [(x) dynkyua x, Hysmada ysays-
cug Jedunadu.
I-Mucox Yuwby
FO=Vi+11
QYHRUMAHAAT Xo == 5 HYKTafla Y3JYKCH3 SKAHHHH KYPCATHHT.
¥ &>>0 cod 0rH6, Gy & conra kypa § >0 counn 6= 4e
Gfacun ne6 Kapaaca, y xomna |x—>5| <8 6yaranma

[ —f@=1Vx+TT—4|=

Gnapu.

By aca Kapanaétran GyHKUMAHMHE X, =5 HyKTaga yaJyk-
CH3 3KaHWHU GWIIHPALH.

2-tabpud (Teitne Tabpudn). Aeap X mygnaamnune
SACHEHMAAPUOAN MYBUAZAN 60 Ko 20 UNINUAYSHL Xap Kanoal
{x,} xemma-kemauk orureanda xam Pyrkyus gulmamaapudan
mysuean moc {f (x,)} Kemma-xemauk xamma eaxm 204a f (xg)
ez{zw unmuica, f(x) pynxyus X, nykmada yasykcus 0e6 ama-
Aaou.

2-Mucon Yuby

fio)=x-D(x
GYBRUMSHHHT x, = O HyKTAZaTd YanyKcM3 SKaHWH® K§pcaTwur.
By epna D (x) — Iupuxiae $pyHKUHACH.

Vixtuépuit mora METHAYBH {%,} KeTMa- KeT/EK omamns. Y

xonmma moe {f(x,)} KeT™a- KeTMK
f(x)) =x,-D(x,)
K§puuuira sra 6§1any.

Manaymxn, Jlupuxie ¢ysxmwsicd werapananrad. {x,} Ker-
Ma-KeT/MK HeKcH3 KHHK Oyaranu ysyn {f (x,)} xerMa- etk
XaM 9eKCH3 KHuMK Gyaamd. Hemak, n-—>oco na f(x)—0 6y-
samu. By sca Kapana@rraH QyRKUMAHMHT x, =0 HyKTaga
YBAYKCH3 SKAHHHA GHJLABDATH.

Arap lim f(x) = f (%)}

xeaty

MyHoca6aT YpHH/H GyJca, ymGy
lim 179 —F (<1 =0
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[image: image63.png]MyHocaGar xam YpuHmi 6ynanu. Onatia x — x, alupya apzy -
Menm opmmupmacs, f(x)—f(x)) sca pynnguanune x,
Hyxmadaeu OPMMBPMAcH KeRuIafd.
¥aap moc pasuinfa Ax Ba Ay (Af(x)) Rabu GesrmiaHand:
Ax=x—xo, by = B (x) = F () — [ (x).

Hemak, x = x, 4 Ax, Ay = [{x, -+ Ax) —f (x,).
Haruxana, lim f(x) = f (x,) mMyHocaGar
xxa

lim Ay = 1|m Af{x} =0

ars0
KYpHHMIOra 3ra G§nanu.

Wlynnait K6, f(x) QyHKUMAHHHE X, HyKTaja yanyRCHs-
JHTH, Oy HYKTaja apryMEHTHMHT WEKCH3 KHYRK OPTTHpMAchra
GYHKIMAHBHT XaM YeKCH3 KHYMK OPTTHPMACH MOC KEIHINM CH-
datiaa XaM TabPUGIAHHIIH MYMKUH.

3-mMucoa Yuwby

f(x) =cos x

GYHKUMAHKHT ¥ X, € R HYKTafa Yalykcus GYHINHM K§pca-
THHT.

¥ %, € R Wyktanu onu6, ywra Ax oprtipma Gepaiimik. Ha-
TIRaAA f(X) = cos x GYHRUHA XaM WGy

Ay = cos (x,+ Ax) —cos Xy
oprrupMara sra 66, —n < Ax < n Gyaranga
[Ay] = | cos (xy + A%) —cos xy|=

=l2 sinA—;sin(X‘,+ ) IA"'(-—IAxl

MyHocabatra sra Oysamus. Byuman aca Ax—0 pa Ay—0
Gy KeJHE UMK

Jlemak, f(x) =cos x GyHKIMA X, € R HyKTalia yayyKcH3.

3-tanpudp. Aeap f(x) ¢urrkyus X minsamnune xap Gup
HyKimacuda Ysaykcus 6y”/lm, ynxyus X mygniauda yaaysceus
9e6 amaradu.

4-Mucoa. Ywby

f= Si"T‘, arap x = 0 6jaca,
2, arap x= 0 Gjca,

DYHKIHAHH Xy = 0 HyKTafa Y3AYKCH3IMKKA TEKIHPHHT.
Mabaymku,
sin &

=1

lim f(x) = lim
£ x40
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[image: image64.png]Jlekn Oy JAMMHT xuiMar QyHKuMANEHr O HYKTAaZard KHAMarti
6unan ycT™a- yer TymMaitan. Jemak, 6y dyHKuMA x, = 0 HyK-
Taga Y3NYKCH3 3Mac.

1 J(x) dyskuns X C R tymiampa awuggasran  Gyans,
X (Xy € X) TymAaMHHAr (JHT BA 4am) JHUMHT HyKTacH G¥Jcud,

X— %o K2 [(X) dyHKIMA yuyn Kyfmgard 3 xonmad GutTa-
CHIHHA GaKapusas:

1°. Yerau f(x,— 0), f(x,+ 0) 4an Ba YHr JHMHTIAp Mar-
KL Ba

Flay— 0 = [l + 0) = [ (xg) ]

TEHIJHKIAD §PUHIH.

By xonsa f(x) dyHKuaAn x = x, K2 yanykcus Gynamu.

2. fx,—0), fix,+ 0) gap massyn, Jexun (1) Temrmix-
nap Gawapuamaiian. Y xonza f(x) x = x, Hyktaga l-typ ysu-
JHUITA 3ra  Kefniann.

3% f(xe—0), f(x,+ 0) napuunr 6HPOpTacH ueKcH3 EKH
MaBKyR 3Mac. By Xoama byHKHMA X, HyKTaka 2-Typ yswauu-

8. flx,—0) =[xy + 0) 5= f(x,) OYnca, Gynumah ysumaur,
GapTapad KuMMiL MYMKUH G¥ATaH YWD AeHHAARH.
5-Mucoa. Yy

gt "
fo = * sin--, arap x == 0 6yaca,
1, arap x =0 6yaca

GYHKUHA YuyH x, = O Gaprapad wuaum MymrHd 6yaran ysu-
JHUI HYKTACH SKAHUHH KYpcaTafiuig.
Mamaymks,

}x sinil < | x| 6fmub, x>0 za

x sm- ¢yukuns 0 ra HHTHARIH.

ﬂemax, x—0 Aa f(x) QyHKUHA YEKTH JHMHTra 5ra, JERHH
6y mamnr f(0) = | Guran Tedr sMac, ABHH X, = 0 Kapanaér-
TaH ¢yHKkUEs yuyn Gaprapad KHAMMI MYMKHH GyJraH y3uuum
Hykracuzup. Dynma f(0) =0 ze6 oauwr 6unan, GyHKUHA yau-
JHIUKAAH KYTYJHHAIH.

*) Bavaan f(x) Gyaxusd x, HYKTana auugIanMarad (xo € X) 63aus,
[(xg—0), f(xo-0) JapHiHr MABKYS EKH MABKYAMICRHTHTA KapaG
F{X)xo N2 OuDHHK &KW WKKHHWH TYp YSHWMWA 3ra, AeraH QHAP XaMm
HIGAATHAANH.
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[image: image65.png]6-MucoN YGy
f@=1x

GYHRUMAHHHT X, = 2 HYKTazna GHDHHYH TYp Y3HJHIUTA 5ra 3Kas
HHHH K§peaTHHT.

lim (x) =1, lim [x]=2.
X=2-—0 22240

JDemar, Gynkunn ¥, =2 HyKTaja OHpHHUN TYP ysBAMIIra
ara.

Yoy

Flo= 1, arap x-—paunvonan 6yuca,
— 1, arap x—uppauonan Gyaca,

DYHKUHAHHHT % X, € R RYKTajard JHMHTH MABXKYX 5Mac, Ze-
Mag, Oy QYHKIMA ¥, HYKTaRa HKKHHWM TYp YSHMMIIIG ara.

J{x) = ctg x GyHKuMAHAHT X, = n HyKTajard YHr B2 dan
JIMHTAIADE

lim ctg x=—o0, lim clg x=+ oo
4040 X Tl—
6yaazn.

JHemax, f(x)=ctg x QyHKUHS X, =7 HYKTAAA BKKHHUH
TYp yswaMuwra ra.

2. f(x) Ba g(x) dyHkunsnap X TYnAaMAA aHHKJaHraH G-
JHG, % € X HYKT2 X TYIJaMHHED JMMHT HYKTacH GYJICHH.

Arap f(x)'Ba g(x) x, HyKTona yaaykcus Gjca, y xoafa

R £g), fx)g0),

19 g0, 22
29
PyHKUMAAAD XaM X, HYKTaja yaaykcns Gynami.
7-Mucon Ymby
f(%) =3x+sin® x

dynkumsEar X = R Ja y3/YKCHSAHTHHE KYPCATHHT. .
9(x)=x, g(x)=sin x dynkunanap R pa yanykeus. f(x)
ynruEsHI

Fi0)=3-x-x-% + sin x-fsin x
Kypunuua ésaMus. Y Xonga ysaykens ¢yHKUHAZAD YCTW"‘.}‘

apupMeTHK amamnapra Kypa f(x) QyekuuaHMEr R ja ysayk-'
CH3MHrH Kefnb UHKazH.
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[image: image66.png]& Mucon Ba macananap

Ky#nzarn ¢yHKUHANAPHHED Y3JAYKCHAIHIHRH K§pCaTHHr;

1. f(x) = sinx.
2. f(=x__
3. f(=Vx
4. 109 = x|
5. f(x) = shx.

sinx.

6. f(x)=xe *
7. f(x) OYyHKUMAHHRT ¥, HYKTaZa GHp ToMoHAaH (YHTJaH
Ba vaNiak) yaayKens GYAWIIH TabpHOJAPHHH KeJTHDHHT.

8. f{x) ymKuMsBHET X, HyKTala Y3JYKCH3 GYJRLIM 3apy-
puii Ba eTapaH mapTAapurH  Hdoxanaur.

9, Arap f(x) Oymuma x, HYKTAJA y3TyKCH3 Gyaca, ¥ XoM-

22 |f (¥} DynKUNSHHHT XaM INY HYKTAaZa ysAyReus GYJMLMEA
1COOTNAHT.

10. f{(x) OYHKIMA X, HYKTAZa Y3/YKCHHIMHHUHT TEOMET-
PHR TalikMHUEHE HGORATAHT.

11. Arap [(x) bysKums a MyxTase y3aykcus 6yaca, ¢ (x)==
= [(bx+ ¢) (b = 0) dynxuns a;—c RYKTana YafyKcH3 6ymi-
WHHY KCGOTJIAHT.

Kybingars OQYHKIRSJADRWHT VAWML HYKTAJADHHHM BHHK-
JaHT Ba TPAHKAAPHHH UMBHHE:

12, f(x)=’i1'§|, 17, f) = =1L
13. f(x) =sgn(e* — 1} 18. f(x) = sgnsin x.
14 f) =x—Ix. 19, ) =2,
16, /) = = 20 (9= =t
—[L -4
16. i(x)_[x]' o1 fg=e *.

3 =[x 1, arap x>0 &aca,
22 Flv { 2, arap x < 0 6juca.

23. Xeq Cup HykTala yanyKcHs Gyamaran QymKUMATA M-
< CON KeNTipyHT,

24. Daar Gupruna ¥, € R HyKTana yaiykes, GolKa HyK-
TAAPIA VinyReus GYamMara QyBKURSIApra MECOM KeJTHDHHT:
25. () 4 g(x) dysKuun Supussn Typ ySHIBWIa Sra 6§
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[image: image67.png]ca, y Xoana f(x) Ba g{(x} QyHKUMAAAPHHHT Kamufa GUITACH
GHpHHYK TYD YaWaMuIra sra GYJIHIIN mIapTMH?

26. f(x)-g(x) QyHRUMA MKKHHMM Typ ysuiHura sra 6yJica,
y aonna f(x) Ba g(x) OYHKBHANADHHHT Myjsa Gyamararga
GUTTACH MKKHHYY TYP Y3WIHILTA 572 GYIHIM apTMH?

3, f{x) dyuxums X “TymlaMaa aHukiAanraw OYamG, x € X
HyKTaZa yaIykcns GyicHH. ¥ xonga

1) x, HYKTABUHI €TADMH KHMYMK aTpoduia dyHKiust verapa-
JaHTak Gysasn.

2) Arap f(x) =0 6yaca, x, HYKTAHUHT €TapAH KHUHK
atpoua f(x) ¥3 MOPACHHU cAKAANIH.

(Bynap yanykcus GyNKUMSJADHRHT JIOKAR XOCCATapH.)

Y =[(x) Gynxuus X rymnamia z = ¢ (y) dynkuua ¥V rin-
JaMIa aHHKJIaHraH 6y.uG, yJaap €piamuga z = @ (f (x)) mypak-
Ka6 QyHRupMA Tyswiran GYJcHH.

Arap f(x) dysknas x, Hystana, z =@ (y) QyHRIHA X, Ta
Moc KearaH f(x,} Hykvasa ysiykcus Gyaca, 2 = @ (f (x)} Qyux-
WA X, HyKTafa yaaykens Gynapu. (Mypaxxal (yHKuni yanyk-
CH3/MTH XAKUBAFU TEOPEMa).

l-teopema (Bosnbuano—KowmwnuuHr Gupunyu
Teopemactu). Arap f(x) dyuxuun [a, b] cermenTaa asnuk-
JAHFAH Y3NYKCH3 GYAHG, CErMEHTHHHT HeTKH BYKTaJapua Xap
XHA WwopasM  KuAMaThapra sra 6yaca, y Xoaza  wysgad
€ (@< ¢ < b)HyKTa TONMARMMKY, Y HyKTala dynkuua noara
aiinanapu: f(c)=0.

2-veopema (Boapuano— Ko wuHuHT HKKUHYR
Teopemacn). Arap f(x) dynxuus la, b] cervenwrna ammg-
MGHFAH BA Y3NyKCH3 GYAHO, YHMBI HeTkH HykTanapuia f(a)=
= A, f(b) = B yuilvatnapra sra Ba A== B 6jaca, A sa B
opacupa xap xaniai C com ommMraHga xam & Gunad b opa-
CHEa WYHAAR ¢ HYKTa TOWMARAHKH,

fle)=C
6§nanu.

3-teopema (BeflepwrpaccHHAr GHpPHHYY Teope-
macH). Arap f(z) dywxuna [, b] cermenTia anMKIAHTAH
Ba ysayxcu3 GYaca, y wly CerMeHTAA uHerapaiasran Gynasi.

4-reopeMa (BeliepmITPacCHEHT HXKHHYL TEO-
peMacu). Arap f(x) dyaxuas [a, b] cerMentaa asnKaaHraH
Bd Y3AYKCH3 6Ynca, QyHKUMT Wy CerMeHTAa Y3URMHT AHHK
I0KODH XaMlA AHUK Kyild “erapafapura spaulaiu. .

({Oxopura renrupriran Bonbuano —Kounmumr pa Befiepur-
pacC Teopemajapu Y3MYKeH3 (yHKUMAADHAHT T/100ad X0ccans-
pHALp).
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[image: image68.png]8-mucon Ymby
1oy =tz

BYHKUHSHYE Y3/ YKCH3JHKKA TEKIIHDHHT,
Mabaymrn,

|| = %, arap x > 0 G¥ica,
— x, arap x< 0 6yaca.

ByHfiau ¢ofizanannb, Tonamus:
0, arap x>0 6yuca,
T ={ G oo e>00n
— =, arap x < 0 6yaca.
x

x =0 HyKraja HYHKUMA aHHKJaHMarad Gyub,
lim f(x)=0, lim f(x)=
X 40 0

MyHocalaTiap YpHANHAUD.

By sca ravpugra kypa x =0 Hykta f(x) dywxuus yays
MKKHHUH TYP YSH/MII HYKTACH SKAWUHH OUMIMpALH.

9-Mucon ByTyd connap yxula sHMKJAaHTaH, ¥ =1, x =
= -— | HyKTasapia ysIyKCH3, KOJTaH Gapua HyKTalapia ysH-
Jnwra sra GyaraH QYHKIHSAH TY3HHT.

Yméy

F = x2— 1 arap x — pallHOHaJ coH Gyuica,
arap x - Mppannonan coH GyJca

GyHKUMARY Kapaiiuk.
By dynrmysun

f@=—)Dw

Jupixne dyHkuuacH plaMuia Xam E3HII MYMKHH.

Mapaymn, Oupuxe (GyHKUHSCH COHNAD VKHHHHT XamMa
HyKTalapHila YSHJHIura 3ra. 1 ra MHTHAYBuH uxThépuit {x,}
ReTMa- KeTAMK ONaiifiK, ¥ Xofja Moc GYHKUMA KMAMATAApH-
gan nbopar 6¥aram {f(x,)} KeTMa-KeMHK n-» co Jia HoAra
unrniafn. By sca ¢yHkupsmEHr X = 1 HyKTaza yanykcH3 sKa-
HHHH aHrNaTajM.

DYHKLUAHAHE ¥ = — | ByKTafla Y3NyKCHSHTH XYLIH LIyH-
ra yXuwam KypcatHiazu.

Oupn nxrHépuit @ € R, @ & | ra WHTHIYBUM pauWOHAR
COHJIAp Ba MPPALHOHAN COHJMap KeTMa- KeTHIHHM Kapacak, MOG
dynruua guAMaraapuian ubopar kerma- Kemmknap a®*—1 ra
Ba 0 ra myrunagy. aw= + 1 6yramn yuys a®—1 # 0. He-
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[image: image69.png]Mar, Kapanaétran Qymkwan x =1, ¥ =-—1 HyKrazapnas
Gowka Gapua HyKianapja ysaaHIiTa ra.
10-mucoa. Yuby
= [im A=t _
o= Jim
GYHKUNAHN * YATYKCH3/MKKA §TEKINHPHAT BA YHHHT TPadurumi
YHIMHF,
(%) dyskwmmmar ¥ = 0, x>0, x < 0 Hykrasapiars ki
MATAApHHH_KApainK:
FO =lim £=" —0

raveg )
x>0 nap yuyd

P Tt e
f()=lim TJ?,?—T~ L

o0

ey

x<C 0 nap yuyH sca

R
F) = lim ——r = —1

naoo 10
Gynamu. Jiemax,

1, arap x >0 6laca,
fx)= 0, arap x = 0 6ynca,
— 1, arap x<C 0 6yaca.

By oyaxups f(x) = sgnx 636, MabIYMKH y X = 0 nygra-
Za GupHauR Typ ysunamra sra (2-wnsma).

Y
y=sgnx

2- gusMa.
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[image: image70.png]MHucon Ba Macaxanap

' Kyinsard QYHKUHAAADHH  Y3J0YKCH3IMKKA TeKUBPHAT B
yJap TPadHKNAPHHA UHSHHI:

(£30). 35. f() = lim 255

27. () =nlll:l 1420 naw b4+ xe™

28. f(x)=nlimi/1+xn+(—§—f(x>0).

X

ey -l —
29. f() =lim=—— o 1 36. f(x) = lim 1@ sin 92

e

P4l
T

31. i(x):gil?ﬂ;/'|+w4x+l)~ 38. f(x) =nlim {(x arctg (n-ctg x)).

30. (x)=nlir2 ViFes - 37 [(x)=”lim

32, [(x) = x2—[47]. 39. f(x) = lim cos™ .

3. f0) =

34. f(x) =sen (cos ix) 41, f (9 = [¥] sin nx.

— im0 s L sinFx.
hrms x. 40. f(x) = 1,11:11/ cos? x-}-sin?x,

Kyfmparn ¢yHKuUMATapHE 4 HHHT KaHAaf v\uﬁma-mapun,a
YBJIYKCHS GYJIHILHHH AHHKJAHIL

A4+ n"—1 o
12. f(x)=l"—, arap x# 0 6ynca,

a, arap x = 0 Gyuca.

x-ctgx, arap x # 0, |x < = Gynca,
3. (9 = %1

a, arap x = 0 6¥ynca,

4. f(x) = { » arap XD Ojaca, o

a, arap x =0 6jzca.

5. fi) = —, arap x %= 0 6yunca,
a, arap x = 0 6y/ca,




[image: image71.png]8.
fwy=

1
(1 4+x)*, arap x50 Gyaca,
a, arap x =0 6yaca.

1

fy=1e *, arap x+ 0 Gynaca,
a, arap x=0 6jica.

47.

_[er, arap x< 0 6¥nca,
8. f(x) = {u + x, arap x >0 6ynca.

49. MoHotOH QYHKIMARMAT Y3AYKCHIAUTH Ba Y3WTHLIM Xa-
KAAArH TeOPeMATADHH KEJTHDHHT.

50. Kyfwnars Qyuxumsnapsast Tyswirad Mypakkal Qymk-
UWARAPHH Y3/YKCH3IHKKA TEKIUHPHHE:

a) f(x)=sgnx, glO=1+x%

6) f(=sgnx, gx)=—1+4+x%

B) f)=sgnx, gl~=1+x—[1.
% 51, f(g(x)) Myparka® GyHKuMA X, HyKTaja GUDHHUH TYD
(dKKuHuH Typ) ysuwamwra sra O¥aca, g(x) HHHT X, HYKRTafa
an6aTra GUDHHYE TYP (HKKHHUM Typ) y3wmmra sra 6w
LIAPTMIT?

52, Monorod, JNexur ysaykcHd Gyimarad ¢yHKuHsapra
MHCOT KeJATHPHHT .

53. Beitepiutpace TeopeManapina (g, 6] cerment ypuura
[a, 6] éxu [a, 8] U [c, d] Kapanca, Tacoux ypusam Gyiamumu?

54, [a, b) cerMeHTZa derapajauraH uXTHEpUE f(X) QyHK-
HHA Y3JAYKCH3 G§nagumu?

55. Vanykcus Gyuvaran dyuxuuaaap yuys Bedtepirpace
TeopeManapi YpHHAUMEA?Y

56. xe* =1 tenrnama (0,1) opanukpa xeu GyaMarasna
6HTTA WIAKAFA 5Ta SKAHWHH KYPCATHHT.

57. Arap f(x) dynkunst {x;} Ba {x;} TynMNamMiapha ysnyk-
cu3 Gfica, y xonpa Oy oyskumsuunr {x;} U {x,} Tymiamza
YSMYKCHIAHIH XaKRIA HHMA RelH MYMKHH?

58. f(x) dyuxus yaiykcus 6§aub,

. fw . B
iy L= i =t e
MyHocafar Gawapuica, y Xoda WIyHZall 4 HyKTa TOMH/NG,
f(@) =0 GjHmURE KYpCaTHHT.

59. Arap f(x) B2 g(x) dyaxuuanap [a, b cerwentia

yanykens Gyaca, y Xoaga
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[image: image72.png]plx)= max {f(x), g(x)}, g() = min {f(x), g(x)}
¥ X e 8] wrgla, bl

dyHRuEAAAD XaM [a, 6] KA Y3AYKCHJMIUEH K§pPCATHHT.

60. f(x) dynxkunsa [a, ¢] Ba [, b] cerMentaiapia y3aykcus
6ynchi. f(x) QyHKuMAHMHT [a, b] cermenTia y3AYKCH3 G¥iu-
WH yuyH eTapiH MApIHH KeNTHDHHT Ba HCGOTJAHT.

61. Arap f(x) dynrums ¥ [a, b)) < X ceIMeRTAa Y3JyK-
cus Gysaca, ¥y xoafia y X rymiamia ysAyKcH3s GYMIIHRY
ueorsanr (a<<h). .

62. Teckapn (GYHKIMA MaBXKYUIHTH B2 YaJyKCHIHTH Xakp-
JarH TEOPeMaHW KeATHPHHI.

63. f(x) dymxuus [a, b] opamukga anuKfawrad 6anG,
KaTBHil MOHOTOR 6Yaca, ¥ X0JHa YRra Tecxkaph GYHKLHsHHAD
YBAYKCH3MTUHHE HCOOTAAHT,

64. f(x) dynkuna [0,1] opaiukia aHHKNAHTAH, MOHOTOH
6y, f(0) =0, f(l)=1 6yacun. Arap ¥ x€I[0,1] yuyn
my#gaii n € N Tonnicakd,

FEG . FEw) . )=x

n T8

MyHocabat Gaxapuiaca, [0,1] opanmxma f(x) = x SKaHHHH HC-
Gopiaur.

85. f(x) dynxuus R ma yasaykews 6ymmb, ¥ x € R yuyn
F(f (x)) = x MynocaGar Gamapuica, y Xoija IYHAalk ¢ HyKTa
TonuuG, f(c) = 0 GYIHWHHR MCGOTNAHT.

66. f(x) Ba g(x) dyHKuMANap yanykcus pa Gup XHT JaRp-
m Gyacun. Arap

Jim [f) —g@i=0

G¥aca,
f=g(9

SKAHIATURA ncGoTranr.

2-§. PYHKUMSHUHT TEKHC Y3JVKCH3JHTH

Bupop y = f(x) pynkuna X T{mramaa Gepiirad GYicHH.

4-Tavprd. Aeap ¥ >0 con yugu wyndai 6(e) >0
con monuacaxu, X mgnsasaunz |x' —x'' | < 8 menecusiux-
Ru Kanoamagumupyewu uxmuépud x' ea x' (&', X € X) nyx-
marapuda

) ~f)<e

menecusaux Gaxapuaca, f(x) @yncqus X mynaanda mexuc
yaayxcus de6 amanadu.
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[image: image73.png]By ravpudmn xuckava
We>0, g6(E) >0, ¥ ¥, 2" EX: | —" <8
=) =) <e

K¥pHHHIIAA upoaatau MyMKHH, .
1l-mucoun. Ywsy =

3 -
o) = / x

dymkumsanar X = (1, 2] Tyuwnamia TEKHC YSAYKCH3MHIHHE
KypcaTHur.

e>0 con yayn 8(s)>0 comnn 8=3e meb oncax,
yula [x'— x| < 85=238e TEHICHIMKHA KAHOATARHTHPYBYH
¥ &, ¥ €1, 9] sapma

| =¥

|i/ [ V2 ER . fat 48 S
Vo vr e+ Ve
W~ _ 8 -
e < 3¢

Gyigﬂmnﬂn Tonamu3. By sca, Tanpudra xypa, Gepuaran f(x) =
=7/ x dyskunstuar X = [1,2] 1a TekHc Y3/MyKCH3 SKAHHHH
GHANHpaH.

f(x) dynkuust X fa TeKHC Y3MYKCH3 SMACHHTHHH TyGaHRa- ..
PUYA TABPHIAL MYMKHH. E

S-taspud Lyndad mycGam e conu magicyd 6yaub, '
¥ 6> 0 con omunzanda xam | x' — x| <8 menecusmuxnu
Kanoamanmupysin wyndad &', £'' € X nyxmarap mond acaxu

1) —Ff()i>e
menzcusauk Gavcapuica, f(x) dynwyus X mgnaande mexu
yanykeus smac Geiiiradn.
By Tasprdr Kuckaua
He>0, ¥ 8>0, gx €X, go' € X: | —x" | b=
=|f()—f(x")| >e

Kypunnmaa ndosanatl MyMKHH,
12-mucon Yuwcy

fo)=x

dyakupa X = (0, 4 c0) Tyniampa TeKHC Y3/yKCH3 SMACHTH-
HH KipearHur. Vxrudpuii MycSar 8 comnn omaimik. Arap & =L
.

P 1 1
=1 hax=—6—, & =§+5 Re6 onmHca, yHAA
PR B G P L U
1 = [s <5+2)I 3 <8

2




[image: image74.png]636,
=16 =12 = = (g + 3= (5]
=1+€>1-e

By sca f(x) = x® dynkuusnaar X = (0, + oo) tymiampa Te-
KHC Y3/YKCH3 9MACAHTHHY GUAAMpAnH.

5-teopeMa (Kantop Teopemacu). Arap F(x)
dynkuus [a, b] cerMeHTAA aHHKJAHraH Ba y3aykcus 6yaca, y
Hly CerMeHTAA TEKHC Y3MyKcH3 Gynamm.

Macanay, ym6y

O-I

f=Vi

$yncums, [0, 1] cermentia Tekue yaaykeus Gyfanu, uyHKu Oy
PYHKUHA 1Y CErMeHTIA Y3AyKCH3WD.
13-mucoJ. Ywdy

fx)=Inx

dynrg X = (0, 1) Tymiamaa TeRHC Y3IYKCH3 SMACAMTHHH
KYPCaTuHT,

Wxnépuit mycbar § coHun omid, & = % In2Bax = —I—'
n

1
== RefisuK. 7 HH €T2pIMYa Karra KHAHG OMHI XucoGura
23

=X

|x" —x

TEHTCHAMHKKA SPHIUMII MYMKHH. YHAa
/f(x’)-—f(x”)l=lln dm 3’ ~m2>1me=e
n n 2

6ynapu. By sca f (x)=In x gyrknuannar (0, 1) na rexnc yanyk-
CH3 SMACAWTHHE OHAIMpANH.

fix) oyuxuns X tynaamua Gepuirad 6y1u6, & wxtuépui
uyc6ar coH GyacrH.

6-Tabpud. Yuby
o 8 =sup {I/(x)—F(x")] yx, 2" €X: ¥ —2" [ <8}
f(x) Qynyusnune X mgnaamdaeu  ysaykcusauk Modyau
Oe6 amasadu.

6-teopema. f(x) bymkuus X Tynnamza Texkuc y3ayx-
CH3 GJaHWH yuyH
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[image: image75.png],s"Tam (f; 0 =0

AHMAT MyROCaGaTHUMr CaKADHAMILM 3apyp B eTapid.
14-mucoa Ywdy

fly=x+1

yHrumusEnar X =[0, 1] COrvenTiarH yanyRCH3MMK MOAYJHHH TO-
mMHC Ba f(x) HUHT X [a TEKHC Y3NYKCH3MIHMH KYPCATHHT.
X =10, 1] na uxtuépuit x° HykTa oMHG, ¥ HYKTawu sca
¥ =« —8 pge6 wapaimk (0<C8<C1). Pasmaukr, 286 —
—82>0 ra
() =) ="+ ="+ D=
=248 — 828 —052
Hemak,
offi =suwp {]fH—F): ¥ .57 € X:
=i < g 26— 8

Arap #' =1, ¥’ =1—§ wuykranap yuyu |5 —x') < 8 Ba
1Y —F (') 1= 28—68 6ymnnunu_shrubopra onicak, yuaa
@(f; )= 25— 6° skaunun Tonamus. ByHAaH aca:

lim o(f; & = lim (26— 8)=0.
$5-+0 b-+40

Hemar, Gepuaran f{x)=x?+41 dynkuwis [0, 1] Aa Texuc
YBNYKCH3.
15-Mucon. Yy

f(x)= sin—i

dynxuusuine X = (0, 4- 00) TYUsaMAarT  YIAYKCHIMK MOLY-
DMEM TOMHHT Ba f(X) OYHKLMARK TeKMC Y3MYKCHINHKKA TeK-

LIBPHHT.
Hxtuépnit Mycbar & conun oJafiamk.
PaBtanky,

1=y~ f@) = \sin ;i— —sin x‘—] <2 &« €X).

Kymnafan [x — x" [ <8 TeHrCUBHKHH KaHOATJIAHTHPYBYH
uXTHEpHA X Ba x'' Jap ywyH XaMm
| .
sin ——sin —| 2
% %
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[image: image76.png]6ynamy. Hemak,

VIKKHHUY TOMOHZAH,

. 1 . !
= — X=

" Lo Tie
_2+n 2+na

Jleiiwsica, YHia n HM e€TapiMua KaTra KMIHO OHII XHcoGura
Gy x, Ba X, nap YsyH

|, — 1<
TEHTCH3MHKKA SPUILHIN MYMKHH. YHAa

;
|sinL,Msin—l;|=|sin(—-£+2nn)—
5 Pl V2

—sin (% +2rm)1 =2

6yaam.
Hemag,
A A
m(sln 7 5)
Ammo
lim (u(sin L a):%&o
340 x

Gynrann caGabmu f{x) =sin L dyukuns (0 + o) la  TeKHe
x

Y3AYKCH3 3Mac.

16-mucon. Arap f(x) Ba g(x) Oyuxumanap Gmpop {x}
TYuraMAa TeKHC y3iykeus 6yaca, @ (x)=f(x)-g(x) dynxuus-
HH TEKHC Y3JYKCH3/IHKKA TEeKUIHPHHT.

Assano {x} = [a, b] 6yaran xoMuu Kapaiumk. llaprra ky-
pa f(x) Ba g(x) Oymkuuamap [q, 5| Ha TeRUC Y3/yKCH3.
¥ %" €la, 6], ¥ £ € [a, b] HyKTaNapHH 0MHG Ky#HAATH afHp-
MaHH KapaiiMH3:

PG~ () = () g () — (gD =W g () —
— ) g+ () gy (") glx") =
=f()g()—gWN+ g [F () —1 &N

BeitepluTpaccHHET HKXHHYH TEOPEMACHTa GHHOAH
A= sup [f()], B= sup |g(¥)|
xgle, 6] x¢la, 8]
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[image: image77.png]napra ara Gynamus. Bynman sca
9y —0 (") < Alg()— g+ B- |f () —[ (")
6ynagu. Paslnanku, ¢ (X} QyHKUMAHKHT [a, D] cermesTAa TeKHC

Y3AYKCH3IHTH YiyH, f{x} Ba g(x) JapHHRr Oy CerMeHTAa TeRHC
Y3/YKCH3HIH KHGos.

Arap gapanaérran f[a, b)) cermewt yphura (—oo; 4 co) ¥
OpanMKHH ONCAaK, yMyMaH afiTrania,¢{x) Texuc ysnyxens 6ya- f

MacAaH KOAMwE MyMKHH. Macana, f(x) =x, g(x) =x ¢ynx-
uusnap GyTYH coHnap YKHAA TeKHC Y3NYKCH3, NeKHH f(x)- g ()=
= x® QYHKUMS KapanaéTray OPATHKAA TEKMC V3NYKCH3 3Mac.

Mucon Ba macanaiap
Kyfinjars (hyHKIHSADHE TEKHC Y3NyKCHIMAKKA TEKUTHPUET:

67. f() =" O<x<m).
68. /(x)—-x sin ¥ (0 x< + oo).

69, f(n) =xt (—e<<x<e.
70. f(x) =& (—o0<x<+ o)

71 f(x) = cosxlcosg O<x<).

sin x

72. f(x):xsinlx 0< x< 7).
73 f=sinVx (1gx<+ o)

7 [ =emwens (—1gx< ).

75. — (x4 1, arap x < 0 6¥nca,
1 { e~ % arap x >0 6yusica.

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

Kylmaars GyHKLUMSAGpHRHF GepHATaH [OPATHKAATH YamyK-
CHITHK MOZYJNAPHHH TOTHHT B4 TEKHC Y3JYKCH3JIHKKA TEKLIH-
phHr:

1. f() =5 (—e<<x<e).
8 =1 0<a<r<+oo)
79. f(x)=sinx+cos x (0 x<2n).
80. [(x)=;i— O<x< 1)
BL f(9 =5 (—o0<x< + oo).

b

e





[image: image78.png]82, Arap §, <8, 6ynca, o(f; 6) < o(f; 8,) Tenrcuaukun
HCOOTAQHT,

83. Arap f(x) dynsumz X Tynnamaa derapajamrad Gyvica,
¥y xoma ¥ 8 >0 yuyr @(f; 8) <<+ oo sxanwHH ReBoTiaHT.

84. Arap f(x) dynkums uerapanapran X Tyn/ampa amak-
nawrap 6yaub, uerapasammaran 6ysica, y xoapa ¥ §>> 0 yuyn
@(f; §) = - 00 3KAHJHTHHH HCOOTJIAHT.

85, f(x) JyHKuMs G HyKTaja TeKHC Y3AyKcH3, Jerad
IYMAE MABHOTA Sramut?

86. (a, 6) opanHKAA TEKHC YBNYKCHS (YHKUMA HerapataH-
ran Gynanumu? (97- Macanara Kapawr.)

87. QYHKIHA TEKHC Y3MYKCH3THIHHHHT TEOMETDHK TalkH-
HHHH Hofasanr.

88. Arap f(x) dymkums X Tynnampa yaaykcs Gyuica, y
Gepunran Tyniampa TEKHC y3AyKcH3 Gyiamnmu?

89. Arap [(x) dyuxunsn [a, b} Ba [b, c] cermMeHTAApIa TeKHC
yanygeus 6yica, y xonpa y la, ] cermenTAa XaM TEKHC y3-
JIYKCH3JMPHHY HCGOTIAHT.

90. Arap 89-mmuconna b, ¢] cerment yprura (b, €] opauy
omuuca, f(x) GYRKUMABHHF [@, €] CETMEHTAA TeKHC Y3/MyKCua-
JHMH XAKHAQ HHMA JefH MyMKHH?

91. Arap f(x) Ba g(x) dynkmmanap X TYNAaMAA TeKHC
yaaykcus Gysica, v xoiga ¥ o, PER nmap yuym af (x)+
+ Bg (x) dynkuna xam X TYymiaMpa TeKuC y3AYKCH3 SKAHHHH
HCOOTIaHT,

92, MypakkaG GYHKUHSHHHT TeKHC Y3IYKCH3 GYJIHUIM YYyH
GupopTa eTapAH WAPT KeJTHPHHI Ba MCOOTAHT.

93. Arap f(x) dyukuna A Ba B Tynnamaapia TeKHe ys-
NyKcHs O§uica, v xonna A B TYmaMa xaM TeKHMC Y3JYKCH3
GYJIMILHAY HCGOTNAHT .

94, YaaykcHs NaBpuit DYHKIG TEKHC Y3VIYKCH3 OJHILMHH
HCOOT/AHT.

95. Muteppaiga (ueksu €Ki YeKCH3) YaAyKCH3, uerapafiaH-
TaH MOHOTOH (QYHKUMSNHHI TEKHC Y37YKCHIMMIHHH  wcGOT-
JiaHr.

96, Arap f(x) GyHKumMs [a,b] cerMeHTNa TEKMC Y3NyKCH3
6ynMaca, y Xonia YHHHT Xed GyaMaraHia [a,b] opasukiard
6upopTa HyKTala YSWIHUITA 57a SKAHJHTHHH MCOOT/AKT.

97. Yerm (a, b} opamikga f(x) (yHKUMS TeKuc yanykcns
Gy/mimK yayH, YHHHT (@, b) opanuina yanykcus Gyam6, uekan

SR mf @

THMHTVEDHHHD MAZMKYAJIMCH  3aDyP Ba €TApIHJMIHEM  HCGOT
JIaHT.

17




[image: image79.png]98. f(x) dyuxuna [0; {4 oo] opanMKia TeKHC YBEYKCH3

6ynca, y Xonga x— - oo da
Fo)=o(x)
SKAKJHCHHH HCOOTAHE.

99. X Tymnamaa o Tapreéam I'énbaep WIAPTHHH K2HOATIaH-
THPYBYH DYHKUHSFHHHT TEKHC Y3IYKCHONHIHHH HOGOTNAKT.

160. f(x} dysxums [0, 1] cermeHTAarn Gapya pauMoHas COH-
nap Tyndamk ¢, Ia amnghasran Gynems. [0, 1] Za yamykcua
£(x) bypKuus MaBxyR GY/HG, ¥ x€Q, Aapua f(x) = g(x) Tenr-
JHK G2KaPUAHIIM YuyH, f(x) QYAKUWAHERT Q, Aa TEKHC y3-
JYKCH3 GYNRUM 3apyp Ba ETADJHIMIHHH HCGOTMAHT.

V 606

OYHRIUAHNHT XOCHIA :
BA JHOOEPEHIVAJIIAPT H
1-§. ®YHKUHAHUHE XOCHIACH
1°. DyHRUNA XOCHJBCHHHHT Tabpudu y=f(x)
YHKIUNS X, HYKTAHHHT (X,CR) Gupop arpogwna Gepunran Gy
ciH. By QyHKIHRHHHT X, HYKTaJar¥ OPTTHPMacH
Ay = A (%) = flxg + Ax) — [ (xo) U]
HHHT aPryMeHT OPTTHPMacH Ax ra rucGaTh
By Ailx)
Ax Ax (ax=0)
HH KapafiMus,
I-tranpug. Aeap Ax—0 da i—"- HUCOAMHUNZ  AUMUMG
x
lim 2 fim fet80—fG) @
A0 Ax Axs0 Ax
masxwyd ea wekau OGjaca, by aumum y = f(x) QyuKyuIRUNZ
%, Hykmadaeu xocuracu Je6 amaradu ea f'(xo) &u Y,
&xn % Kijpunutirapda Gereuranady.
ey

Hleas, 4 g+ 89 — fzo)
3 = lim 3% = |jm ot 80— [t
I =t =i, ax
y = [{(x) GyBKUMAHMHY X, HYKFajarn XocHAacH KyfHAaruya
XaM TabPHQIAHHWH MyMKHH:
/(x) = lim 8 —fx0) 3
g} =lim . @

P )

78




[image: image80.png]I- Mucon Yuwby y=f(x) = x* QyHKUMAHHHT X = i,
TAard XOCHJACHHH TOIHT,
By $yHRUMARMKT X, HyKTajard OpTTHpmacH (1) ra kjypa

Af (xg) = (%o + Ax)? — 3 = 245+ Ax + Ax?
Gynanu. Yuna

AxtAxt
lim A6 gy P A Ay 0y - Ax) = 2,
axmy  Bx Aco0 Ax Ax—0

6anu.

TemaK, [ (xg) = (x%),,

r==xy

= 2%,

2-mucox Ywby f(x)=e" QyHKupsHuHT X, =1 HyKTa-
Jard_ XOCH/ACHHH TOTHHT.
IOkopuaaru (3) dopMysatan dofifasaHué TonaMus:

=@, = lim £

e |
=e-lim
ol X —

Yy =(e)ems =
3-muncoq. Ymoy f(x) =x-sin L, [(0) = 0 dynxumsa x=0
x
HyKTala XOCHJara sra aMac. XakHKaTaH ¥aM 6y QYHKums yayH

ol

=elne=e.

JHemak,

o1
f—f _ FETT 1
P Y
63m6, x—0 za
) =10 _ o L
*—0 x
HUCGAT suMMTra 3ra Smac. [emak, Gepuirad dymxups x =0
RYKTaja xocumara sra -Gyimaind.
4- muco. Ywly

Fl = {x’, arap x — palHoHasq con Gyaca,
— x%, arap x -— uppalHoHaJ COH 6yJica,

yBRUAAHART x = 0 HykTagard xocwlacH f(0) = 0 Gyuummn
HeGOTIanT.
Bepuaran ¢ynkiua yuyn:
HO—FO) _ ftv _ [¥ arap x-— pauonan coH 6yuca,
x—0 & | —wx, arap x —nmppaunosan cod 6¥ica,
6yus, yrudr anurd Xx—>0 ga 0 6§nanu.
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[image: image81.png]Jemax,
lim =10 _ o,
xa0 x—0
By sca
Fo)=
GY/MWHRK GHpupand.

5-Mucon Arap @x) GysKuMS ¥ =g HyKTada y3JyKcH3 .
6yaca, yuby

&) =(x—a) o) ;

DYHKUMSHEAT X = @ HyKTajarz XockaacH f'(a) = @(a) 6ymumm- :

HH K§pCaTHHT. K

Bepuirai  (QYRKUMSEHET X = @ HYKTafard OpTTHpMacH

Af(@) =fla+ A —fa) = (@ +Ax—a)-pla+ Ax) —
—(a—a)-¢(a) = Ax-gla+ Ax)

6§n1ami. Yupa

At _ degatdn
ax Ax Platan
6y.u6,
Af (@) .
li = =
e T dm, =+ a9

6y KeMG umcatd. @(x) GYHKUHAHHMT X =g HYKTaja ys- <
JIyKCH3 SKAHMHH BTHEOPra OO, TOMAMH3:

Jimg @+ Ax) = ¢ (a).

Jemax,
lim 4149

a0 Ax =k

By sca f'(a) = @ {a) skanuHM OuARHpaAH.
2°. Bup TOMORJIM XocHaAakap

2-tavpud. deap Ax—> + 0 (Ax—>—0) na Nuc6mn

HUHE AUMUMIL

lim A _ i St Ay - M
A0 AX Axt0 Ax
( lim %) _ iy [t A —f()fa))
Arm—0  Ax Bxs—0 Ax

80




[image: image82.png]wmaesxcyd sa wexau Ojaca, 6y sumum f(x) PyHKYUARUNZ X,
nysmadacu fre (wan) yocunacu e6 amaradu éa ywu f'(xe+0)
(' (x,— 0)) xabu 6eseuaanadu.

DYHKIMAHMBT  YHT Ba uan XocHjaanapy Gup mMoMOHAU
Xocuranap 1e6 atajamu.

6-Mucon Ymby

fix) = x*.cos %, fO=0

GYHKIMARKHT X = 0 HyKTajard YHr Ba Yan XOCHIATapHHH To=
THHT .

By dbysxunsHunr x = 0 wyKrafary opriHpMacH

Af (0) = F (0 4 Ax) — j(0) = F (Ax) = Ax?-cos %

6§40,

6ynany. Arap

. 1
lim Ax.cos— =0,
Axs40 Ax

lim Ax cos - =0
Ater—0 Az

SKaHMMIMHH 3BTHOOpra OJIcak, yHIA

im 2@,
av—40 Ax

lim 29 _g
av>—0 Az

Gy muERE TONAMH3,
Jemax, Gepuiran GyHKWHSHURT x= 0 wyKrajard yHr xo-
cinac [ (+-0) = 0, van xocuaacH f'(—0) =0 6Yuamu.

7-mucon, jyméy f(x) =} 1—e" gynxupsmmr x =

= 0 HyKTajarH YHT Ba uYan xocu/iasapusd Tommer. By ¢yuk-
uusHAEr X = O HYKTaZarH OPTTHPMACH

A (O =] OFA— 1 O) =B —] O =
= V | — g _Vl e Vl Py

§--438 81





[image: image83.png]6306,
ANO) ‘/ T :

A, l~e“A"’ _ Ay T e 1
Ax (Axe ax o @t

Gysama. Arap E
limy /) ——. & =1 /TTne :
Ax..ol/ oo —WVl'lnE:l ;

SKaHWHK STHOOpra OfcaK, YRIA
Ax

lim — AN (i B8 = fim 2 =1,
Ax—t0 Ax ' Brot0 Ax AX4O Ax

tim 80 — pim (A i =
Mrom0 AX Avomd X Avo—0 AX

=1

6YAMIHHY TOMAMH3. Jlemak,
FEo=1 fE=0=—1
8-Mucol Yuby
sinx, arap x < 0 6yaca,

F() = xcos—-, arap x>0 6§nca
P

dyncuuammnr ¥ =0 RyKraaars 6up TOMOHAH XOCHIANApUHE
TOTHHT.
By -gynkuus yuyH :
M) _sindx
Ax | Ax r<0) g

AIO) . cos
o 0s (Ax>0)

6§16,
AO_ i
Ava—b Ax Tars—0 Ax

in A
sindr _ ¢

6ynanu. [ewax, Gepuirat QymwupAHMEr x = 0 HyKrajard dan
xocunacu | (—0)=1 6ynanu. Brpox, Ax—+ 0 ta —— MO g

1
=cos qucGaT nuvuTra sra sMac. JleMak, Geprirax ¢ym{~
x

A x = 0 HyKTaja yHr Xocwaara sra sMAac. i

82




[image: image84.png]9-Mucoa. Ywly f(x}=x-cos L yuupsnaar (f (0) =0)
x
x=0RyKTazarit JHr Ba Yan XOCHNANADHHHHT MaBHKYA SMAC/HFUHK
KYpPCcaTHHT.
By ¢ynxupanuHr x = 0 HyKTagard OpTTHPMacH

A =F(0 A;c)—f(<>)=Ax-cosA—‘x
6776,

1
sy _ Axesym i

Ax x o Shax

6ynamn. Ax—>+0 pa

A = 005 -
Ax Ax
HucGaT JHMHTTA 3Ta 3Mac.
Jemar, Gepiaran ¢yrkuns x = 0 HyKTaja VHr Ba 9an X0-
CHJIaJIapra 3ra sMac.
3. Uekcus xocnnajap.
y = f(x) bynxuas x, HykTanuer (x,€R) Oupop arpoduaa
Gepunran 6yu6, y x, HYKTajla ya.'lykcna 6ycHn.

3-tanprd. Aeap Ax—0 aa Huﬁéamﬂune aumumu
lim Y —fim [Ge +Ax) — I &
Aes0 AX AxsD Ax
4 o (Eku— oo) Gjaca, yuu xam f{x} (yuryuasune x, Hyx-
madaeu xocusacu Oedusadu. Bynoal xocwia HEKCU3  XOCUAR
e6 amanadu.
JHemak,
lim ot 8x) — /()
BAx—0 Ax
BHp TOMOH/M ueKcHz XOCHAanap XaM XyAOH IMyHra yxruaut
TappHpAAHATY. _
10- mucon. Yméy f(x) = V% dyRRUMARMET X = O HyK-
Tajiard XOCH/IaCHHH TOTHHT,
By dyurunasnur x = 0 HyKTanard opTTHpMacH

A O=F0+A)—fO) =VEx

=4 oo (EkH — o).

6ynns,

40 VAx
Az = VAzx




[image: image85.png]Gynamn. Byrpan sca
AROY
fi
Ax‘-rﬂ) Ax A]x_.o VAx

=t

Gyamon KeH6 yukagu. [lemax, Gepuarad GYHKUHsHHHT x =0

HyKTaJlarH XocHnacH + co Gynann.
[1-Micon Yw6y f(x)=_j/ Cosx byHKUHTHHHT X= % H
HYKTaflari XOCHAacH TomunchH. By dyuxuuamiur x = —:— HyK=

Tajard OpTTHPMacH

sl 1{ 81 -

3/ n Y T T n . —_——
—"/cos—g—= cos(%+Ax)=i/—sinAx =

=—V sinAx
Gyam6.
a1
a(3) v oimar L
ax ax Ar  Van
6ysamy. Byugan aca
CaF) e f
e e

6yanmA KemG YHKAIM.

Jlemax, Gepuiratt GYHKUMAHAHT X = —"; HyKT4flarn XocHMa-
cH —oo Gyjap sKaH. . .

12-mucon Yuby f(x) = Wi pynxumsuunr x =0 myg-
TAJACH YHT Ba Yan XOCHJaJapUH¥ TOMHAL,

By ¢yrrumssnar x = 0 HyKTallat opTTApMacH

A[ O =FO+ 42 =[O)=VEF

67116,

== =lim

= + 00
[AY—40 VA«'
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[image: image86.png]5 AN
lim = lim
ato Ax axmmo Wax

6yaapu. Jlemak, GepanraH QyHRuMsHmar x = { HyKTajars YHr

= —oo

xocunac [ (+ 0) = 4 oo, wan Xocunacn f'(—0) = —oo 3KaH,
13- mucon. Ywby
{0 arap ¥ < ! Gfaca,
T = Vx—1, arap x>1 6ynca

GYHRUMANEHY % = | HyKTAnarHm YHr BA uan XOCHNANADHHM TO-
THHT.

By dynkuiauuur x = 1 syKrajgarn OpTTHPMACH

Af () = f(1 4+ Ax) —f(1)
6.6,

0, arap Ax<C 0 Gjsca,
{ V Ax, arap Ax< 0 6jaca

sy _ 0, arap A¢<0 6inca,
Ax

VAX X, arap Ax > 0 6yaca

6ynams, Jemak,
D i VA i L =t

lim
A0 A% Axeatd AX Axﬁﬁ\oVAx

lim A9 _ fimo=o.
Axs—0 Ax By 0

Bepiirad GYHXUHSHHHT X = 1 HyKTapard §Hr XocwiacH f'(—
—1) = 400, uan xocunack f'(—1) =0 gan HGopar.

4°. QYHKLUHSA XOCHJNACHHHHI TEOMETPHK Ba Me
XaHUK MabHONaAPH.

f(x) dyskuma (a,b) OpanMKIA aHHK/AHTAH BA YSJYKCH3
66, X, € (a, b) HyKTaga f' (x,) Xocwiara sra GYVICHH. ¥ Xoi-
na f(x) dynkuua rpagpurara Mg (x,, f(x,)) nykraza yTRasui-
raH ypyHMa Mapikyl. ODYHKUMAHRHT X, HyKTAflarH XOCHJAcH
' (o) aca Oy ypunMaHMHT Gypuak KosdduuueHTHHH npopanaf-
AH. Y PHHMAHRHT TEHIJIAMACH

g =70+ [ (%) (x—x)) “@
KypHHHAWAG Gynamu.
14-Mucon. Ywby [(x)=cosx ¢ysxkuua rpagurura

M‘,(%,f (—:—)) HYKTala JTKa3WiraH YpHHMA TEHIJIAMACHHK

‘TONHHT.
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[image: image87.png]A Bepriran dyHKuMAMHEF XocuTacH f'(x) == —sin x Ta Tenr.
rap

((E)eonl§)- ()0

6 6 2

6yauuman  sbTHOOPra  ofcak, yHma (4) dopmynsara  kjypa
Mn(i, f(%)) HYKTafaH YTYBUM ypHHMa TeHIIaMacHtH

6
5t )
y=}2 T(""T)

i'

BKaHUHH TOMAMH3.

Arap f'(xy) = o0 6§naca, f(x) QyHkmua rpadurHra (x,,
F (%)) vykTazan yTeasuirad ypusma Ox JKXa mnepneHaukyasp
6yaanu.

Monanit HyKTaHHHT TYPPH YH3HKAH Xapakath § = f (f) GyHK-
ups GmNaH mdojanaHrad GyncHH, GyMIa f-—BaKT, $ Wy BaKT
HIMAA YTHATaH BYa (Macoda).

s = f(f) pyHKuHAHUAD £, HyKTagard XocunacH f'(f,) xapa-
Kat KHAAETraH MOLRHA HYKTAHHMI 7, TANTAArH OHHHA Te3NHCH-
HE GHARMpAtH.

5°. Teckapr QYHKULHAHUHT XO0CHIACH.

Arap y=f(x) oymkuua x, nygTaga f'(x,) = 0 Xocwnara
ora Gyaca, 6y QyHKuEAra Teckapr x = [~ y) dyHKURA X, BYK-
Tara Moc 6YiraH oy, = f (X)) HYKTaja xochaara sra Ba

() P .
07O smn s
Gynann.

15-MHCON. Yufy y = arcsinx QYHKUHRHHHT XOCHJACHRH
TOMHHT.

Papwankn, y=arcsiny GyHkuna  x =siny QyHKunara

(—- —’2'— <y< —;) TecKapH  QyRKUMAIND. YHAZ  roKopumard
Koufiara Kypa
1
(sing)’
6¥nazi. Masaymgn, (siny) = cosy. emak,
1

Y = (aresinx)’ = 7 = _.__=ﬁ(—l<x<l).

Y = (arcsinx)’ =

6°. Xocunanap kaaBaau.
Kyiuaa siementap QyHKUHSAADHANT XOCHIAJIADHHH TOMHII
GopMyAanapHtH KeTHPAMU3:

L1 .




[image: image88.png]N @Y =, @>0.
2) (@*) =a" ‘Inag, >0, a#1).
3) (log,0) = —i—logae x>0, a>0, a=1).

4) (sinx)’ =cos x.

5) (cosx)’ = —sinx.
6) (tgx)’:coi—’x, woE S bk R 0, ] 2,
7) (etgx) = X #hu k= 0,+1,+2, ...

8) (arcsinxy = Véﬂ —1<x<L.
1

9) (arccosx)'=—‘/m , —l<<x< L
, 1
10) (arcig x) =
1)) (arcctgx)':—]_*_l ~
I

19) (Inx) = % £3>0.
13) (shx) =chx.

14) (chx) =shx.

15) {thx) = —2

chtx

16) (cth ) = — ﬁ (x 0.

7°. XocHNla XHCOGJAAMWHAHT COoAMla xgonnana;in.
f{x) va g(x) dyskumsnap x€(a, b) -nyktaza f'(x) va g'(x)
Xocwiazapra sra Oyacud. ¥ xonga f(x) =g (%), [(x)-g(),

g%(g (¥} # 0 dynknusiap xaM XOCWIAra >ra Ba
X

D 1) o g’ = F (9% "0
2 g =§ () g + 0)-g ()

) _ ' d-g0 —f-g'tn)
g) WY _ e — (02
) [ @70

£
6yaanu.
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[image: image89.png]16- Mucon. Yuwby
y=x+Vi+V%

DYHKUHAHHHT XOCHMACHHH TOIMH.
Dy ¢YHKUHSHUHT XOCHJIACHHM TOMMINAA IOKODHRAMH KOMAA-
JaH Xamia XocHaamap Kajsasuaau dofiranatamus:
! 1
. — 3 2 T3y
Y=EAVr V5 ) =(tx® Hx )=
1 !

—_ — 5 - ——1
=(x)'+(x2)’+(x“)'=1+’—x2 ot
=1+2‘}x st (£>0).

17- Mucon. Yuby

fey=xjxi
QJyHKLU/lﬁHHHl' XOCHNACHHH TOMHHr:
2) x>0 Gynci. Y xonga fx)=x.]x|=x® Gymb,
f (x) = 2x Gyaanu.
6) x<C 0 6yscur. ¥ xoama f(x) =x-|x|=—x* G6ym6,
F' (x) = — 2x 6ymanu.
B) x=0 6ynche. ¥ Xoana, xocuna tampudra Kypa:

F(0) =lim 0 4+ Ax) — f(O) —lim delad
Ax—0 ax a0 Ax
=lim|Ax}= 0.
Axs0

,IieMaK, Gepunrad GHYHKUMAHUHT XOCHAACH:
, —2x, arap x < 0 Gynca,
r 2x, arap x =0 6j.ca.

8 MypakkaG d yHKUMSHUHKT XKOCHIACK

u=f(x) bysruns (a,b) opamgua. y = F (1) OyHKUMA 3ca
(c, d) opammkaa Gepunrax GyamG,

0= F ()
MypakKa6 (yHKIHMAra 3ra Gynaﬁnux.

Arap u= f(x} bynruust %€ (a, b)) wykraga {’(x,) Xocunara
ara Gyamb, gAF(u) DyRKIMA 3 ¥, HYKTara MOC i (uy =
= f{x,)) HyKTala F’ (4} Xocunara sra Gyuica, y Xo/za Mypak-
Kab ¢yskuns F(/(x) xaM x, HyKTaga Xocunara sra Ba

IF (P Ny, = " (1) (%) ©)

6yaazH.
&8




[image: image90.png]18- MucoN. Yumby
y=sin5Vx%
GYHKUHAHHET XOCHTACHHH TOTIMHT,
Pasiankn, 8y mypakxka® dyHKuMa 6.1r6, yHH
y=F(@)=sinu, u=f(x)=5Vx
ne6 Kapawr mymind. (5) dopmyaara Ky pa:
¥ = (sin 5V % =sinu), g -GV Y =

1 5-cos 51 %
WE o 2vs | @>0

=00s5) % -5
19-Mucon. Yumby
y=m10x+2:2+ 1)
YHKUMAHAHE XOCHMACHHH TOMHHT.
PastankH,
y=F@=Iny, u=f()=10x+ 22 1.
(5) dopmynara kjpa
§ = (In(10x* 4 242 + 1)) =
= (00} _jpppanps 0%+ 20+ 1) =

_ 1 . 24 4y) = _A£00241)
a0t 2t ] (40x*+ 4) 1008 - 22241

20- mucont. Y6y

=arcsin (] —
v )

n

QYHKUASHRHT XocunacHuH Tomir. By  ¢yHruusmmmr XocunachH
Kyf#araua TOmHAAIH:

y = [arcsin (l = !

U

2

U 2e—(U—) 2 —4x _
(12 43 =
‘/ U (H
—ar

T lxfdtay
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[image: image91.png]Temag,
2 .
) ey arap x> 0 6Yaca,
y =

2 o
-, arap x< 0 6ynca.
x:
Bepuaran dyskuus x = 0 nyxraga sca Xocuiara ra sMac.

Mucoa Ba mMacazasap

1 Xocuna Tavpudunas doiipanann6 Kyinarn GyHKIHNAD-
HHHT )\ocunanapnﬂu TOTIHHT

Li@=V%

2. f(x) =2 sinx.

3. [ = x»{/x_

4. f@=2""

5 f(x)=Inx.

6. f{x)=sinbx.

7. f{x) = arctg 3x.

8. f(x)=2sin3x, x= %.
9. f()=1+1n2x %=1

10. f()=x-+1tgx, %=
H. f=51xs+ 1l xp=—2.
12. () =2x°% % =01
18 f=Vx, %=0
#esin L, arap x + 0 6ynca,
f) *
0, arap x =0 &y.ca.
— 1 o
VxPrcos —» arap x + 0 6yrca,
f(X)={ fftrcos
0, arap x =0 6yca.
1
- arap x # 0 6yaca,
- )= [ g
0, arap x =0 6yaca.
90




[image: image92.png]Xochna Tabpuduman doinanaun6 Ky#uarn Gynkuusiap-
HHHP XOCHIANADH MABIKYJ/THTHHH TeK(I HPUHF.

17. f)=|x|, x,=0.
18. [ =1x—1(x—2), =1, x,=2.
19, f(x) =12, %, =0
20. f(x)=x|x], %=0.
21, f(x) =|sinxl], x,=m.
22, f)=|xt—x|, %=1
23, f(x)={x2‘ arap x>0 6ynca,

x4, arap x < 0 6ynca,

Xy =0,

2. f() = {0; arap x>0 ﬁyflca,
X%, arap x <0 Gynca,
x-cos—l—, arap x # 0 6{Jca,
25. f(x)= i
0, arap x =0 6yaca
{x3, arap x < 0 6¥nca,
26. f(x)=[ - l
e arap x>0 Gynca
cs— arap x += 0 Gynrca,
27. f(9= ( © ] s ¥
0, arap x— 0 Gleca
8. f()= {x, arap x—paunoﬂan con 6ynca,

0, arap x—nppauuouan con 6yca,

x’, arap x-— pauuonan con 6jaca,

29. Yw6y f(x)=9(x— 1), arap x — HPpalLHOHa] COH
6yaca.

DYHKIMAHHHT  XOCHTAZapH MaBKyA Oyarad HyKTaNapuHH
AHHKAAHT Ba 6y HYKTaAapia XOCH/JANapHH TOMHHT.

II. Kyingary ¢yHKuMasapugur YHC Ba uYan XOoCR/AaNapH
MABKYLJINTHHA TeKLMPHAT.

30. () =12"—2, 5=1.
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[image: image93.png]31, f) =V, 5=0, 5=V=

32. f(x) = arccos lx, =1, x=—L
1
xtsin—, arap x # 0 6jca,
8. 1) =i Tt
0, arap x = 0 6yaca,

X =0.
x, arap x> 0 6yaca,

34. ={ —
fe Px%lnx, arap x>0 6yaca,

x=0.
, arap x # 0 6¥aca,

x
1
35, f(x)={ t+e”
0, arap x =0 6ynca,
=0,
|sinx!
36. f(x)=( 1x]
1, arap x =0 6yica,
=0

, arap x== 0 6yaca,

x-sin l—, arap x # 0 6§xaca,
37. 37. () = =

0, arap x =0 6yca,

X=0
8. W =lr—1]¢, =1
!
39, f())= |e‘ , arap x 0 Gyaca,
0, arap x =10 6ynca,

%= 0,
1—cosx
S =SB arap x =0 Gyuca,
40, [(x)‘ x P Y
0, arap x =0 6yxca,

Xy =0, x5=1
T11. Kyfnaru GyHKUHAMADHHAT GepHAraH HyKTABard -
Kapy QYHKUMANGPH Ba YAAPHHHT XOCH/ANADHHW TOMHHI: :
cos x 1

A1, y= 20— -1
y=2x 2 Y P
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[image: image94.png]42, y=2xT—xt, x>1, y=0.
3.y =0,1x+e™% yy= 1.
44, Arap x=shy 6faca, ¥’ (x) HH TOMHHI.

45. Arap y=x+sinx 6§ica, xER Kadmafi HyKTanapaa
Gy dyHKuMsra TeckapH (yHKUMS + oo xOCHMara sra 6yJamm?
IV. Xocananap aiBaiH Ba Koujasapy EpAammia Ky#uja-

TH (YHKUHANAPHUAT XOCH/IAJADHHH XHCOGMAHT:
= In3 '
18,y =""- +¢"
47, y=Ta® 4 2577
Vi

48. y=x'/2 —x"
49. y=“+b, cs0.

ox+d

50. y = 5xsinx.

1. y=(x+ 1) tgx.
sinx

, arap x % 0 6yaca,
52, f(x)={ *

1, arap x =0 6yaca.
53, y=(x—T7x+ 8)e*
54, y=¢". (asinbx —bhcosby).
55, y=2"In|x|.
56, y = log,2.
57, y=log, 2",
58, y=sh®x—ch’x
59, y=} st —g
60. y=x}3/x’+ L
61 4=V et Vr+Vz
62. y = sin®(cos x) + cos? (sin x).
83, y = sin(sin (sin x)).
64, y= geosstigs
68, y=¢'-sinx.
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[image: image95.png]66. y=e"cos 2x.1
67. y=e < +x <.

68. y=ux".
69, y ln(ln (ln x)).
70. y—
2
1. y=In \x|.
72, y=In(x+V ¥ L£a).

Insinx.
74, y =sin{inx).

75. y = arcsin .
a

76. y=

77. y = arccos L.
x

78, y = arcsin (sin x).

79. y = arctg (tg x).

80. y = sin (arcsin x).
y+a

s x,
81. y"]n17x2+b‘ + arcig s a,b>0.

s
82. y=%]/az,_x2 +a?arc sin ~Z—, a>0

83 arscos x LN In

L y=— +
x

84. y = arctgl ' ¥—1 +

8. y= 2L 4 Lin ;;:
86. y=1In(e"y 1+ ).

87. y = arctg (x + 1V T+2).

88. y = (sinxn)***





[image: image96.png]89. y =sh(tgx).

90. y = th(cos x).

9. y=Iu(shx).

92, y=Ig(chx).

93. y = arctg (th x).

8. f()=xx—1)(x—2) ... (x—1000); f(0) ma 7o

mHr.
95, Yy

[ ATICI I i 1 g fu@ . fa @
ful - F®)
Fa - Fo®)
MYHOC26aTHE HCOOTAAHT.
96. ByTyH cOHJiap VKHMIA aHHK/AHMaH Ba MKKHTA HyKTaga
Xocnnara sra GyIMaraH yHKUHATa MHCOT KeTTHDHHT.
97. f(x) Ba g(x) dynrumsrap X Tunamia aHUKJaHraH G-

b, f(x) x, Ha xocnrara 3ra, g(x) sca 6y HYKTaja XOcHAara
sra Gyasacn. Y Xoama

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

GYHKUMANADHHET X, HYKTAJaFH XOCHAANapH Xakwla HuMa fefi
HWU MyMKHH? Micosnap KenTupusr.

98. Arap 97- Mucona f(x) GyRKUNA XaM X, HyKTafla X0-
cunara 3ra Gyamaca, y xonma f(x)z g(x), f(x)-g(x) dysrumsa-
JAPHHHT %, HYKTANArd XOCHAATADH XaKHAA HAMA HeHMlN MyM-
kur? Mucoaap KeaTHpHHT.

99. Byryd comnap YkuAa aRHKJaHraH Ba (akaT n Ta Hyk-
Tafla XOCHJAra ara 6yaraH QyHKUHATAa MHCOJ KeJTHPHHT.

100. Xocunara sra Gyaran My$pT (QYHKUHAHHHT XOCHJIAcH
TOK OYHKUMA 3KAHHHM MCGOTJIAHT.

101. Xocunmara sra GyaraH Tox QYHKUWAHHAT XOCHRACH
KydT QYHKUHA SKaHHUHH HCOOTJAHT.

102, Xocntach Kyt ¢yHRuMs 6yaray, Yau Tog 6yimaran
YHKIHATA MHCOM KeNTHPUHE.

103. Arap f(x) dyuxumssanr Xocumacs f'(x) 1oy GyHKuHT
6yaca, y xonga f(x) PpyHkuys Ky$T SKAHHHH HCGOTIAHT.

104. Arap xocunara sra Gjarad f(x) dymrkues naepuit 6§-
56, yHEHT Jaepk T ra TeHr 6yaca, y Xomma f'(x) XaMm nag-

95
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[image: image97.png]puit 6YnnG, yRHHr XaM JaBpu T ra Temr OYaumHan ncGor-
Jlanr.

105. Arap f(x) $pyHKumMs X, HyKTala Xocwiara sra 6juca,

yBKIHE X, BYKTaHMMT GHpop aTpodHia Xocmiara sra 6§-
JlaTAMH?

106. Bytyn comnap YKMIa amdKAaHraH 6Y.HG, MXTUSPHA
Xx€R HyKTana XocH/ara sra GyaMarai, NeKHH KBajpati ¥ x€R
HYKTajla XocHaara ara GYJraH (YHKUMSITZ MHCO KEJTHDHHE,

107. x, HyKTaza xocuaara sraGyamarar f(x) sa g(x) GyHk-
IHANAPAAH TYSUAraH MYPaKKaG (YHKUMARADHHHT XOCHMAJapH
XaKuia HAMa Aefimi MyMKHH? MECOAJIApD KenTHpHHI.

108. Arap f(x) dyuxuua x, HyKTaga Xocunara sra 6yaca,
y mnna{n (f (x,,+ J‘)-« f(x.))} KETMA-KETIHK  AKMH/IAIHYBIM
n
SKAHUEE MCOOTHAHT. TACHMMKHWHT TeCKapHCH YpHHAMMUP

109, Arap f{x) < g(x) 6§aca, Oy TEHICHINUKNAH XOCHJIA
OJHIL YPHHIIKMH?

10, 2) 142043 4. . a5
6) 12+ 264 3% ... 4aWh
B) sinx+sin2x+ ... J sinnx;
r) cosx - cos2x 4 ... +cosnx
HUFMHIANAPHN XucoSaawl GopMyJIatapy TOMHICHH.
111 y=sin’x| Ba y = (x] sin’nx QYHKLHANAPHHHT XOCH-
STATIAPH TOTMJICKH,
12, f(x) dynxins OyTys COHMAp YKMAR aHAKJaHFaH Ba
Y xER yuyn [(x) masxyn 6yacun. Arap |f'(x) | M Tenrcnanuk
A+ xERyuyH Ypunan 6yaca, Kanuai § > 0aap yuyn | x| < 8 Tenr-
cHamikiad | f(x) — F(0) { < & TeHrCHAMMK KeHG ynKann? (& >0).

13, /10, ff), - .., (%) dyskumazap X Timaamza arkk-
naurad G6ymmo, x€ X mykrama fi(x) xocunanapra sra  GYuChH,
i=Tn ¥ Xonma

Gul) Foled o B =T F ) - o) £ Fog) - Fl)
k=l
dopmynanK HeBOTIANT,

114, Kaupait syxrasapia y = x+§ $yHKs  rpadmrura
x—
YTKasunral ypuaMa Ox JKHHHD Mycfar AyHammnH Suaan 135°

s GypuaK TailikuA STamu?
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[image: image98.png]115. y = sinx dbynkuns tpadury abenmccanap YKHHH Kam-
Ralt Gypuaksiap OCTHIA Kecain?

Kanpait uygrazapga xyingarn y = f(x) ¢yskwustap rpa-
¢urura yrkaswiran ypunmanap Ox YRka napainen Gysagu?

16, y=(3—x%)e".

17, y=2x° 32— 12x+ 7.

118, y=|x—5{-(x—3)

Kanmait nyranapia xyimgar® y = f(x) dyukumssap rpa-
¢mHrura YTKAasHATaH ypunMasap GepHAraH TYFPH UHSHKJApra na-
paanen Gynamu?

119 f(x)=2"—3x2+2, y=3x.
120, fix) =x*—T7x+3, 5x+y—3=0,
121 ) =In(dx—1), y==x.

122, f(x) = % sin 3x+ YTT cos3x, y=—x.

Kangal HykTanapaa Kyfiupari y = f(x) dyskuusiaap rpagu-
THra YTKA3WTaH ypHEManap Gepuiras TYFpH YHSHKAapra mep-
NEHAKKYAADP CyNanu?

123, fix)=x"42x—1, x4+ y=0.
124, f(x) =sinx, x—10=0.

125, fx)=1Inx, 2y +x-+1=0.
126, f()=1tgx, x+y=0.

127, y=—V 2%, 4x—3y+2=0.

y = f(x) dymxuun rpadurura Gepraral HYKT4ja YTKaswiran'
YPHHMA TEHIJIAMACHHH E3HHT:

128. y=V5—x% x=1.
129. y = arctg2x, x=10.

_ X —2x+1
130. y~—]n-————x'+x+‘
€OS X
sintx’
132, y=|x—11{/x+2, x=6.
133, y=¢", x=1

Kybupars GyskuusJapeusr rpaduknapy Kafich HykTanapra
Kanjall 6ypuak OCTHAAa KeCHIUHLIVIADHHH aHHKJAHI:

134. y, =V Zsinx, yo=V "2 cosx.
7—438 97

, x=0.

131, y=4clgx—

b
X=—
2




[image: image99.png]135. y,=lx. =V x.

136, y,=Inx, y,= %

1
187, gy =% o= =

138 g, =x% x=y%

Kyimnars dyHKuusnapeunr  rpaguxaprra Gepuara  Hyk-
TATaplia {THAIHATAK GHD TOMOIM ypUHManap opacuparH Gyp-
YaKHH TOMHHI:

139. y=|x}, M(0,0).

140. y =}/ %%, M(0,0).

t L % F.d
141 y= 7 arcsin m, (1,——2‘/3_.).
142, y =V 2492, M(0,0).
[ x 5, arap x#0 6§ca,
143. y =1 1+e®
'0, arap x =0 6yaca,
M(0,0).

144, y=VT—e", M0, 0).

145, TlapameTp n HUMr KaHjai KuilMatiia y = arctgnax
{n>>0) unsug Ox VK Gunan 89° zan karra 6ypuak oOCTHAR
KecHwWaau?

146, y=|x|* wonk 0<a<l 6yaramna Oy Jxxa,
1 <a< 4 oo Ofmrauma Ox §Kka ypumuumMHH HCGOT/IAHT.

2-§ GYHKUHAHHHT NH®SEPEHUHANH

1°. QynkuusHuUHT AnddepenunanianyBun 6y-
RHWH TYWYHYACH. § = [{x) DYHRUHS X, HYKTAHHAT (G,ER)
6upop atpoduia Gepuiral Gyacud, By QYHKUMAHMHT X, HYK-
‘Tajard OpPTTHPMACH

Ay = Aflxg) = f (%o + Ax)— [ (x0)

HH Kapaiiymk. Pasiauxe, 6y opTTHpMa Ax ra GOFHKIHD.

4-tavpud. Acap y={[(x) ¢ysryuanune x, Hyxmadazn
opmmupsact Ay ui

Ay = Af(x) = A-Ax+ a(Ax) ©)

(6yuna A -—ysrapmac, @ =a(Ax) byaub, Ax—0 ja a(Ax)—>
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[image: image100.png]—0) xjpunuuda udodaram mymeun 64rca, GYRKyus %
ryxrada dupdepenyuanranyeuu de6 araradu.
{6) MynocaGatHn KyHuIarHua

Ay = Af (xp) = AAx+ 0(Ax) o

&3yLI XaM MYMKHH.
AAx ra Qyuruusnpar anggepentimany fefinaany. PyHKuus
audepernnam dy = df (x,) KaGu Gearmianam: df(xg) = AAx

6§2m6, Ax = dx nu svHbopra oncak, df(x) = Adx Gynamu.
21- muacoa. Ywby

) =41

bYHKUHSHHHT X% xER) wykTaza ﬂnqﬁ;epeﬂunan.'laﬂym 6y~
JIHMEHE KYPCATHAT,
By ¢ysxkuusmuer x, HyKTajard OpTTHPMAcHHH TOMAMH3:

Afxg) = f(xg + AX) — f(xg) = (%o + AXP® -+ (x5 + Ax)* +
F 1@+ 3+ 1)=38x3-Ax 4 3x,-Ax?
4+ Ax? 4 2x, Ax 4 Ax? = (3x3 4 2x ) Ax -+
4 (Bx, Ax + Ax 4 Ax?)-Ax.
Arap A =3x3 4 2x,, @ =a(Ax) = (3x,-+ DAx+ Ax® ne-
fimnca, y xonga
Af(r) = Adx+ o (Ax)

6yauum kean6 unkanr. By sca GepHarad QYHKLMSHHHT X, HYKs
Taja MubdepenuyaiiaHyBul SKaHHER GHLUPALH.
22-Mucon Yméy

fl)= x'arctg%, FO)=0

Gynkuna x = 0 HyxTafa Anddepennmainanysun G¥anmm?
E By ¢ynkumsenpr x = 0 HyKTagard OPTTHPMACHHH TOTIAMHS!

Afl0) = (O-+HAY) — [(0)= Ax-

By Temrimkaan KkypuHamuky, Gepuiran’ QyBRKUMSHHHT x =0
HYKTajaru opTTHpMack Af(0) vr (7)kypummnria uhonanad 63
Maitan. Temak, ¢ynkuma x = 0 BykTaja AujbepeHLHaIaHys-
W GyaMaitan.

23- mucoa. Yuméy

foy=a"
)




[image: image101.png]GYHKLASEHHY X, HyxTtada (¢ Xo € R) Qudbepenuuannanysm 6§-
JIHIHHA KYPCATHHT.
By (yHKUMAHHHT X, HYKTalaTH OPTTHUPMACHHH TOMAMH3:
AF () =TF (5 + A0 — J(x) = &Y — g™ = g™ —1).
Arap

g —1

fim =1 L -
= lng=- =lna 4 a=

Y Ax Ax
= a1 =Ag-Ina + a-Ax
(@=o0(Ax):Ax—~0 1a a—0)

Gy muumiin SETHOOPTA OJICAK, YHAA
Af(xy =a"(Ina-Ax+a-Ax)=
=a4"Ina-Ax+a Ax-a™
SKAH/ITH aHHKJaHAdW. I[?Mal(,
Af (xg) = A Ax 4 a{Ax)- Ax.
6ynsa A=a"lna, o{Ax)=aa*.

By sca GepunraH QyHKIUMARMHT X, HYKTaZa (¥ X%, E€R) audg~
epenuHaNAHYBYH SKANHHH GUIAAPAIH,

1-Teopema. f(x) dymxuna x, Hykrama Auddepenypan-
JAHYBYH GYMHWM Y4YH YHMAT wy WyKraga wexau f'(x) x0-
cHaAara sra Gyauwm 3apyp sa eTapim.

Qyukuna arddepenurasnanyrun 6yica,
df (%) = '(xg)dx @®

SKAHJHTHHH KYPHII KUBHH 3Mac.
24-mucon. Yuwby

J =V T=x-arcsinV x
QyHKIHA X, = 7’ HyKTaja AndxpepeHunasianyBdar Gyau, QyR-

K Oy dyHKima x, =—; HYKTaja HeKJd XOocHJiara sra.
XakuxaTan xaum,
3 1 i
= =y 1—x
T == 55" +
1 arcsin} x

(=)= —
=h 2% 2y T—=

1
2 =%

+ arcsiny % -
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[image: image102.png]6yms,
arc sin }/ .%_

———lZ -
2]/’—7

=2 )_'(1 —arcsin '—/—2—2‘)

69nanu.
TOKopusa KenTHpHAraH Teopemara xypa GepuiraH yHKUHS

= 7' HyKTaja Auddepenmpasianysud 6ynad.
25-mucon. Ymby
Fl) = xvcos—l—, FO)=0

dyskwis x =0 nykraga Judxpepenunasnanypui  6yamaiiim,
uyHkH 6y dynkwis x = 0 HyKTana Xocuiara sra sMac.
Bynn Ax—0-2a

1
MO _fosan—foy S0 o
A Ax Ax Ax

HBHCOATHHHI AHMHTTA 5ra 3% THHCHAAH TOMaMH3.
26- Mmucoa. Ywby
%)= Vx

dyukua x =0 nykl..a Auddepenuanianysun  Gynmmalian,
4yyHKH 6y GyRKuMA x = 0 HyKTaja dHeKAH XOCHMara_sra sMac.
27-mHcoN. Yuby
T—sinx
T+sinx
YHRUHABHET  AHGQEPSHIHATMEI TONKHT.
By dymxumsnnnr puddeperimamnn  (8) gopmynanas ¢ofi-
Aananu6 TOTaMH3:

y=1In

dy=d(ln iﬂ‘i):(ln ﬂ)'»dx=
[Fsinz T-Fsinx
= (%[ln(l —sing) —Iln(l -+ sinx)D' dx=
1/ —cosx cosx __
=_(1-sinx_l+sinx)dx' cusxdx'

2°, TaxpHOHit dopmynarap.
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[image: image103.png]y = f(%) dynxunst (a, b) opanaxaa Sepriaran 6ym6, x,&a, b)
HyKTajla [uddeperuuanianyeus Gyncud. By xomsa

Ay = Bi{xg) = [ (o + Ax) — f(xg) = ['(x)Ax + ot bx
Gypann. Parmanks, Ax etapamua KaubkK OYviranma yiuu6y
F o+ Ax) —F (o) & [ (50} A,
ABHIH
ftxo =+ Bxy 2 [ (x0) + [ (x0)- Ax ©

TaKpPHOHA popMynara KeJamus,
28-Murcoa Ywdy

V12, VT2, V1,002
MHK/IOPAAPHUHT TaKPUOHIT KHiMATAGDHRH TOWHHT.
Ywsy

f=yT¥x
$yHKLHAHE Kapailk. By QYHKUMSHHHP XoCHIACH
1
"(x) = —me —1
1) = g ==1)

9KaHAUTHHE bTHOOpra oG, cyrr (9) dopmysaman doitnana~
HKO, TOTAMU3:

- 1
VIitletag=y 1+x5+ e
Arap x, =0, Ax=10,2 nenaca, yraa

VTFOF & 14502

-Ax.

6ymaum kemud wakamt. Jdemax, V1,2 ~1,1,
Arap x, =0, Ax = 0,02 nefinaca, ynna

]/l+0.02z1+—;-0,02

6ynamn. Hemak, ) 1.02 = 1,01.
Arap x4 =0, Ax=0,002 nefinnca, yuga

VIF0,002 ~ 1+ % 0,002

Gynazm. Demak. 31,002 ~1,001.
29-Mucoa. Yuwby

cos 60°6°

MHKJOPHHHE TAKDHOHE KHIAMATHHM TOMHHT.
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[image: image104.png](9) dopmynara kipa:
cos (%, + Ax) A 008 %o+ (— sin xg)- Ax.

n
== = = jpe6 o/mHCa, VH,
Y= Ax= 800 A YHAa:
( +_)~mi._5;nl._"-=
1800 3 3 1800

yi. = o
05— LF - o~ 04985

JHemax,
cos 60°6" = 0,4985.

Mmncon Ba macananap

1. Kyfingars ¢yHKuusnapuy Gepuiran Hyktanapia Rudde-
peHllHa!l.'laHyB‘laH.'IHKKﬂ TeKIIKPHHT:

147. fl)=2x*+T7x— 1, ¥x€R.
148, f(x)=e€", ¥X,ER.
x-sin xli arap x5~ 0 G.ca,

149. f(x)=
0, arap x =0 Gyaca,
X=0.
150, /(x)—ij;—::, %=0, x=1

i
tg= 1
151, f=2 7, K=

152. f(x) = 3cos 2x —y T —sin 2x (sin x + cos 2),

K=
°T s
153. f(x) = In(1 4 sin®x) — 2 sin x arctg sin x, xD——;
_ l—ar _ _
154 f(x)—arcsmH_—X’, %=1, xg==—1, x,=0.
155, f(x) = (", 1, =0
156, f()= — % =0.

simdx4- 1
157, flx)= (5“‘*), =
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[image: image105.png]158. f(x)= max(7x—6xz (2%, x,=0.

159. flx) = V arctgy s Ity , 1= 1.

180, f) =" T3 " 5, =1

161. f(x) = cos’x-cos nx, ¥ x,€R.

162, f()=2""% wx,cR

163, f(x) =2, ¥ x€R.

2. Ky#tugars §yskumsinapaunr  augdepenuyaniie Tonusr.
= x

164, f(0) lnln( H )

165. f(x) = cos ——.
logz x

loq,x

166. f(x) = 10
-

167, f()y=e .

168, f()= In Y 3=V Zeose
V3 4+V2cosx

169, F(9) = arcige’ —In e%

170. f(x) = £~

7. f=x.

172, f) =5

173, f(x) = |sinx "

174 =77, (x>0

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

178, ()= “W

177, f(o) = 1n2(sec 2V,

178. f(x)= In(costx +V T+ costx).

179, f() = [ T 2arctg) sin x.
1—V sing




[image: image106.png]180, f(x)=arctgm—x-, Xg=—, Xy=e&

81 f(0=(+ +1n”“) fy= L.

A"2

182. f(9=

%=1, =2

PO

183, (9 =_‘?L:1’V2_+3" =1

Gr+arPT—x

3. Kyitnpare QyHKIMANAPHHHT GepHAraH HyKTaflapAa Tak-
pHOUIl KHIAMATJIAPHHH TOMHH.

184, f(x)=x x=65 x=1251324.
185, f(x)=sinx, x=29, x =359
186, f(x)=1gx, x = 44°50’.

187, f(x)=Intgx, x =47°15".

188, f(x) = g;x, x=0,15.

189. f(x) = cosx, x=151°.
190. f(x)=lgx, x=11.

3-§ IOKOPH TAPTHBJIH XOCHUJA
BA JIHOOEPEHILHAIINIAP

I°. QyHKUUAHNHT WKOPH TaPTHO AN xocunana-
pH
y = f(x) dbyHRUHA X, HYKTAHUHC GHpop aTpoduna Gepwirar
6yaub, wy arpodda f' (¥) Xocurara sra 6yacud. Arap [ (x)
XaM X, HyKTala xocunara sra 6yica, yau f(x) QyHKHHAHMHT
Xo HYKTajarH uxkundn mapmubau xocusgcu fe6 atanagy sa
.. dty

”
o, &t 7 (xy), éxn oy

x=x,

KabH &suaagy. JeMak,

Y= @iy 1700 = (Ve
&y _d{dy .
dx? lx=x, - d_x(d_x)x=x..

f(x) GyHRUMSHHHD yuHHUH, TYPTHHYM BA X. K. TAPTHOArH
XOCHMANapH XYM MIyHra YXUaw Tabpudranand.
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[image: image107.png]Ymyman, arap y=f(x) GYHKUMAHHHT (7 — 1)-TapTuGan
fr=1(x) XocunacH x, HyXTaHHHU GHpop aTpodria MaBKYE
6yau6, 6y f—!(x) dyHxumna x, HyKTalla Xocuiara sra Gyica,
YHH § = f(x) GYHRUMAHHHT X, syxmadaeu n-mapmubau xocu-
Aacu nab aTasiamM Ba

n n) 'y
s Kol
G 100 2
GenrunapHunT GHpH opKaiH €3unami.
Wynzait gHauG,
= """y,

dty 4 (gt=Dy Ny
(e-&l)
6ynann.

30-mucod. Ywby y = Insinx QyHKUHAHUHT YYHRWHM Tap-
THOMH XOCHAACHHH TONHHT.

DYHKLMAHMHE yuuHUH TAPTHOMM  XOCHJACHHHE TONMUI Y9YH
YHHHF OHDHHYH Ba WKKHHUH TaDTHGH %OCHAJADHHH  TOMHUI
Kepak Gynayu:

=ty

s 1
¥ ={(Insinx)’ = prage ccosx=clgx,
1

Y =) =(etgn) =—

sin2x’
1 - Iy —2sinxcosx __ 2¢€0sx
YOy = () = TR e
sind x, sintx sin® &
Jlemax,
ser 2005 %
Yy ===
sindx
31-MuCON. Ywly
<

YHKUMSHHAT CAKKU3HHUH TAPTHOMH XOCHMACKHH TOMHKI.
ApBano GepunraH QyHKUMAHH

K (=1
1—x

y=1 =—(+9+

b ==

KypuHmnia €346 onavua. Lllyrnan Kefiuil yHWHT XOCHJ/IanapHHH
XHCOGAARMHS ¢

106





[image: image108.png]=4+ A=07 =—1+ (=D —57,
=1+ (= D (=07 =04~ D) (—=)(1 =~
== D=2 (=27 = (=D (=D (=1 —H =
=(— 1P 311 — g~
Wy #ya Gunan
= (— 18 (1 — =0 =8 (1 —x)~°

GYMULIHHE TOnAMI3.

2°. Copfa xounanap sa acocuis fopmynanap

f(x) pa g(x) QyHKunsANap x, HYKTAHHHT ©upOp aTpoduia

annkanTan 66, ynap wy atpodaa [ (v), g‘"’(x) XOcHa-
Japra sra 6yackH, ¥ xomia

D lefe)™=cf" (), ¢=const

2 W = g@™ =" = g™,

3 F@eWI” =" +C " @-g 0+
+C Y W O @ T @
+19-g7 ()

(VTeiiGHm opmynack) Gfnamm.
DHAH acocHil GOPMYNANAPHH KeJTHPAMHS:

= qa*-In"a, a>0.
(1)

0

1) y=d° 6ynca, o
2) y=¢ 6jaca, y" =¢"

3) y=sinx Gynca, y"”=sin(x+n‘%).

4) y =cosx 6yaca, y™ = cos (x+n~ %)

_ =0ty
—_—
@ _ (=W -nal
- L .

5) y=Inx Gynca, y™

6) y=fi 6ynca, 4

ST y=1" 6yaca, ¢ =mm—1) ... (m—n+ )"
8) y=(1+ 2" 6yaca, ¢ =(@@—1)... (@—n+

+ 1) (1 + 5%
32-mucon. Yy

g =¢sinx
OYHKLHSHUHE 71- TAPTHO/L! XOCKAACHHH TOHHT,
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[image: image109.png]Bepuaran bysKuMARK
. 1—cos2
y=e2”sm’x=e“~ cos2x 1
2 2
xypuminga €3u6 onamus. ynzan kefini yHUHr XoCHMANaDHHH
XHcoGMaiMu3:

(€ — & . cos2 x)

L
¥ = 1.6%. [1—22 < cos (2x+£)1.
4
HOxopunary gopsynanapaan gofisananus

n

4 = eQ‘[l —2%cos (2 x4 n-%)]

6Mwn TONHIAAH.

33-Mucon. Ywly y=sinax QYHKIUHAHHAT 7- TapTHOM
XOCUNACHHH TOMHHT.

Papuiasku,

Yy’ =(sinax) =cosax-a=a-sin (ax + 21) .
IOkopraaru 3)- popmyaanan doiizanannd
4 =a"sin (ax +n- %)
GY/HIIMHE TONAMHS.
34-Mucoa Yuwby

y= !

#_3x+2

DYHKUMABMHT 72 — TapTHOMI XOCHAACH TOTHNCHH.
Bepunran dymkimsi

1 _ 1 ot
M—3x+2 (x—dx—D x—2 a—1

KypunHIIAA &u6G onamua. HOKOpHIa KeATHPHATaH COARA KoHia
Ba (8) opmysanan doiinananuG, TONaMH3:

@ _ 11 w1 m)_(l )vm_
¥ —(x—2 x—l) (x—2) T—i

=x—27 1" =1 — 1P = (= D(—1—-1) ..
(—1—n+ DE—=2""— = (—1—1)..
el D= T = (Dl (=T —

—n—1 1 i
SR R =

y=
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[image: image110.png]Jemax,

A Y O R
yr=n "I[(x—zr’*' <x~1>"+']'

35-MH COM ¥ = x-cosax GYHKUMAHHRT - TApTHG/IH XOCH-
JACHHH TOMMHD.

By (hyEKUHRRMET 71- TAPTHOMM XOCHAACHHH TODHIIAA JlehGuni
¢opmyaciian ¢oifananamus. JleiGhmu dopmynacnia f(x) =
=cosax, g(x)=x peiimus. Arap

£ (%) = (cos ax)w =gq"cos (ax +n- %) ,
=1 g@=¢@W="..=¢" =0
6y ULUMHR SBTHOOpPra OJICaK, Yy Xoama
4" = (f(x)-g ()™ = (x-cos ax)
=xa"cos(ax+ n- —’2'—) +C ! cos(ax+ (n—1) i) =

()

n

2

= xa* cos(ax+ n- %) + na™! cos(ax+ "—2“—

= xd" cos (ax+ n- %) + ng™'sin (ax + %)
Gymmukn Tonamua. Hemak,

y"":xa"cos(ax—(-n - %)—{—na""sin(ax-{»n . %)
\ /

36-MHucoq. Arap x = qa HyKTaHRHT atpoduaa ¢ (x) Qynx-
nua {(n— 1) -TapmGan  yanyKcus Xocwiara sra Gymca, y Xor-
la
y=y=E—a ¢
YHKUHAHMHT X = @ HYKTajarH n-TapTHGAH  XOCHTAcBHH TO-
OHHT.
AliTatimg,
fW=k—a", gW=9®
Gyncun. Y xoama
G =l —a") " =
=n(n—Nn—2...2«—a=nl(x—a),
Tl = 4" 0)
6ynanu, JlefiGumy gopmyaacHias GoijananHG TonaMis:




[image: image111.png]P =) g =[x —a) - e (" =
=lx—a" 1" o+ Co [ — ") " @@ +. .+
+ G~ " @+ ¢ —a) " (=
=alx—aeW+Hr—DEr—Dnr—2)...2
E—afe W+ .+ (r—Dnrx—

=" ") + (-0 9" (0.

nan
(n—1)

Yyl =nlx—a e+ alx—a).
2el oJamn3, GyRla
lima=0
Gynany. PabuIanku, -
=@y =0.

Illynn swTHSOPTA OMMG, cYHrpa Xocuna TabpubunaH ¢ofinatas
HHG, TOMaMH3:

ey = lim Syt Dy
A-a x—a x=a X—0@
= lim AE= DR+ L =) iy (x—a) @) + a] =
x>0 x—a y—a

=nllime ().

Ulaprra &ypa @ (x) GYHKUMA x = @ HYKT41a Y3MYKCHS.
Hemak,

limp (9 = 0@

Hatikaga Gepuirad OYHKUWMSHHHD X =g HYKTaJardH n—5
TapTHO/H XOCHAACH i
@ =nte ). f‘,
GYJHUIK Kequb HHKALH.
3. DyHKUHARHHT I0KOPY TapTHEAY mrQ)c]nepeH-
uMaanapu
y=(x) bysKums x, HyKTaHHHr Gupop arpodmaa Gepunrau%
6yau6, Wy atpopua HKKM mapra NudxpepeHnuanianysu 6y
cun. f(x) dynkms Juddeperumand  dy = df(x) muHr AH-
(epenumany Gepaaran QYHKUMAHHHD wxkunsu mapmubay Oug-:
heperyuany ie® atarand sa L
d*y éru d*f (x) &
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[image: image112.png]KaGn Eswnami. Jlemak, d% —d(dy) & d*f(x) = d(df(x).
10KopaRa kenTHpHATaH QYHKUUAHHHT HKKHHYH TapTHOAM AR
depeHunan KyAMAarnya M30X/1aHa/H;

a) dy daxar x HMAT GyHKuHSCH Je0 ¢dapas  Ku/iHHaM,
AvHR [ (¥)dx wnr auddbepennnani xucotiakranpa dr  Yarap-
Mac KynaioBdd 1eG kapanaH.

6) /' (x) muur XndbepeHunasn XMCOGRARraHAa X HHHP OpPT-
THpMacH A x = dx HH OupnnuM TapTHOAH AupdepeHuHaR dy =
= f"(x)dx 0 Xucobnaranmarn dx HHHT KwiMaTHra TeHr peb
Kapanaau.

f{x) HHHT yunHaH, TYPTHHYA BA X. K. TapTuGpard Audrpeped-
UHa/Iapit XYAH WyHra yXWwat Tabpupaanaiq.

Ymymad, f(x) GyHKUHAHAT  #-TAPTHOAM  Auddepennmamy
d*f(x) ru

& =dd™ )
Je6 Tappudianaly.

DYHKUMTHHHT XOCHNANapH GHaiaH yRURT AddepeHnHaIapn
opacHia

Sy=yPd G & [ =] (10)

GOFJAHHII MaBXKYA.
37-mucon Ymby y=Inx dyukunsuurr  100- rapmnéan
AuddepeHUHATHHE TOMHHT.

(10) gopmynara kypa
4100y = 199 (In x) = (In x)!0° dx190
6yaam. Arap

(In x)

GymuuinEK XHcobra ojcak, yRaa
L p— 991 dxeo
x

100

3KaHH Ke;Hb UHKAMM.

4°. Cozna goupganap Ba acocuit popmyaanap

F(x) B2 g(x) pynsunsnap x, uyxramasr Oupop atpoduia
aMKaanrai 6yw6, yaap wy atpodna [ (x) sa g™ (x) Xocu-
fAanapra sra Gyacus. Y xonja

) d* @ f()=c-d"f(x), c—const,

2 &Gz g=d"f() £d g,

i




[image: image113.png]3) d"( (- g =T W gW+Ch & f)dg(x) +
+ G @A) + ..+ O d T g+
+id g

(Jleiibuus popmyaack) Gynanu.
Sunu acocuit (opMyanapHK KeJTHPAMHS:

Iy y=a" 6ynca, d'y =a" In"adx".
9) y=r¢" 6yaca, d'y=e"dx".
3) y=sinx 6ymca, d"y:sin(x+n.i;>dxﬁ

n

4) y=rcosx 6ynca, d"y=cos<x+n‘ %)dx .

n—1
5) y=Inx 6jnca, d'y= SV = g

L =Nt
6) y= " 6ynca, d'y e dx”.
7 y=x" 6ynca, d'y=mm—1)...(m—n+1)x
X " dx",
8) y=(1+»* 6fmca, dy=a(x—1)...(@—n+
+ D ™
38-Mmucod. Arap y=f(x) YHKUNA n- TATHGIH XOCHJAra
ara Gyuca,
d Hax+ o) =d" [ (ax + b dx”
Gy/MIMEK KYpcaTHHT (a, b — Y3rapMac cousap).
(10) dopmynara kypa
&' @@x+ b =[f(@x+ b)" ax"
6ynazd. Puau flax + b) Huur n —7apTban  XOCHIACHRM XM~
cofnaiimu3. Pasmadky,
Ulax+ 0) =f(ax+ B)-(ax + ) =a-f {ax+8),"
[[ax + " = [af (ax + B = all (ax+ B} =
=a [+ 8 fax+ O =a*f"(@x+b),
I @x -+ )" = o /" @+ B) =@ [ (ax + BY =
=t (@ 4 B)-(ax + B =% (ax + b). ,
By MynocaGatnapian goinanatnG Kapana@rraH QyHKUHAHHHD
n — TapTHEAH XOCHJMacH yuyd Y6y
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[image: image114.png]lFax+ 017 =a" f"(ax + ) ay

GopMyJsiani €3aMH3. YHHHI TYFPHANIHHM MATEMATHK WHAYKUHA
yeyan 8ppamufa Kypeatmm wufisin smac. Mazayry, k=1 ma

flax+ BY =a-f (ax+ b).
Buan (11) Mynocabat k(%> 1) ja ypuem, ABHA
1flax+ 0% = o fFlax+ 0)

69acun 1e6, yuuur k-1 fa ypunad GYAHIIAEM KYpcaTaMus,

Taspudra Kypa:

Vlax+ 0% = {1 @x+ )%y
Llykupr yayn
[Fax+ ™" = (ff (@x + NP =
= [@* [P ax 4 b =~ P (@x 4 8y =
=a* [ @x L H)ax + oY ="t [ P x4 b

6y xenuG wikamt. By sca (11) dopmyna mxmuépuit n
YUYH YpHHsm  GYaMumHA SHIAMpand.

Jewmag,

d"f (ax + b) = I (@x + O™ dx" = a"- [ (ax + b) dx™.

39-mucon Arap u— Y3rapyBuM X RHHT HKKH MapTa JuG-
deperunanianyssy QYHKUHACH IKARU MABAYM Gyaca, yaIa Yy

y=¢

DYHKOHAHHHD UKKHAWH TAPTHGMM RHdePeHUMATIHY TONHHT.

By ¢yuxuuamur nuddepeHLHAIIAPARH, J0KOPHIA KeATHDHI-
raH Kouadapiad QoiinananuG, KerMa-KeT XHcoOafmis:

dy = d ()= ¢'du,
Py = d(dy) = d(¢“dw) = d ") du+ ¢* d(du) =
= e'dudu + ¢"d®u = €" (du)? - " d*u = " (du® + d%).
Mucon Ba macanajap
1. Kyiingara QyHKUHANAPHUHT HKKHHYH TapTHOAH XOcHMa-

JIADUEH TOTIHHT:
]

191 y=xV1+x . 194, y=¢
192, y = AroiNE 195. y = tgx.
Vi—x 196, y = [sin(Inx) +

193, y=xInx —+ cos(ln x).
8438 us




[image: image115.png]197. y = (1 + xfarcig x. 200. y =rcos?x.
20t. y =sh®x+4ch?x.

Vi
198. go=e . 202. y=x".
199, g =" cos(sin x) . 203. y=x(coslnx+
-+ sinlnx).

2, Kyi#upard QYEKIMATAPHHAT 7- TAPTHOAM  XOCRAAJapHHA
TONHHT:
x»

204, yr=a,+ax+ 213, y= — .
“+.. . a Vi—2
205. = sinc + cos'x. 214, g =¢"eos (?x +0).

206, y1 = sllia;cos bux. 205, y = ¢! eT

207. =" 216, y=x""Inx.

208. y' =(x—1)”‘"f' 217. y =arclgx.

200. y«=1n(x—l)2" 218, y = xsinxcos 2 x,
n

210 yr=xln 2*; n=100, %=

= —si \2
211, g = xcosix. 219, y = (x—sinx)?, )
n=16, x,,=;A

212, = - .
¥ YT—5¢

220. y = chaxsinbx.

8. Kyffingarn QysKunsaapuuer =0 HYKTaga HeyasaH
TapTHG/H XOCHAANAPra 3ra SKAHJHTHAH BHWKJAHT Ba Gy xoeu~
JlasiapHH TEONHHT .

221. F0) ={ 1 —cosx, arap x< 0 6ynca,
In(l + x)—x, arap x > 0 6yuca.
222, FO) = 2xcosx, arap x <0 6yuca,
! sin2x, arap x > 0 6yaca.

223. F) = X1, arap x pauuoHan cox Gjuca,
—-x"’ arap % MppauRoHaj COK 0y.ca.

{x‘““ sm— , arap x = 0 Gyuca,
0, arap x—O Gy.ca.

l , arap ¥+ 0 6ynca,
0, arap x = 0 Gynca.
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[image: image116.png]226. Kyfngarn ¢opMy.ari ucGOTAHT.
& (Inx \ _(=H'n! T _1
'E(T )“‘TH (lnx -t )
227. Kyituparu dopMynany ucGoTaaur:
pet e TN\ _ =07 e 1Y
(e (5))" =G ()
6y epaa [™ (x) mamkya He6 XrcoSaanaH.

298. Arap P, (¥ = i (A —x™'m >0 6yaca, Prm (1)
ax

HH TONHHT.

Arap du, d’u, dv, d° map mamxya GYaca, xyituparn
DysKUnANAP YIYH d’y BH TODMHIL

229, y= o 234, y= u}nu

230, y = 2u;|—v . 235, y=u.

=4

231, y = arctg (%) ey v’

232, y=In V uiFoi 287, y = Vo,

233, y=u(2+v). 288, y = w0 ol

VI 606
JTNOOEPEHIINAT XUCOBHUHT ACOCI/IE
TEOPEMAJIAPH

1- §. TEOPEMAJIAP

1°. ®epma TeopeMacH. ¥ =F(x) byHkunua 6apop x
0pATHKRA AWHKAAHraH Ba 6y OPA/MKHWHT HUKH ¢ HYKTacHma
V3RHHHT 9HF KaTTa (9HF KHUUK) KHAMATHra 9SpHiicHH, Arap
6y HyKTana Gynkuus vexau f(c) xocuaara sra 6¥aca, y xoama

. FEo=
6ynamu.

2° Poanb Teopemacu. ¥ = f(x) dyHkuns [a, b] cer-
MeHTAA aHRKAAHFal BA ydaykck3 Gyacku., Arap 6y dynxuus
{a, b) naTepBanga vexan f' (x) xocunara sra G6yamHG, f(a)=
= (b) 6yaca, y xoana wynnai ¢ (e<lc<(b) HyKTa TOMHAAIMKH,

. re=
6yaanu.

116




[image: image117.png]3. Jlarpaux Teopemacu y=f(z) dyukuus [a, b]
CerMEHTAZ AHHKJAHTAN BA Y3AYKCH3 Gjacun. Arap 6y dyHx-
uus (a,- &) uwreppanga uckan f'(x) xocwnara sra  6yaca,
¥ xo0ana mynzai ¢ (e <¢<d) HykYa Tonmnaguxd, 6y HyK-
Taga

F = O —j@
b—a
Gynanu.

4°, Kown TeopemacH. f(z) sa g (x) byHxunsaap [a, b]
CermMeHTIa AHBKJAHTAH Ba y3aykcu3 Gyacun. Arap 6y Pyhk-
uusaap (@, b) untepeanpa yekam f'(x) Ba g’ (x) xocunanapra
sra Gyaud, VZ€(a, b) yuyn g (x) # 0 6yaca, y x0ama iyH-
nai ¢{a < ¢ <b) HyKTA TORHIALRKKM,

iO—j _ re
gy —gl  g®
Gyaany. .

l-mucon Ywdy f() =V 2% —1 dynxums (—1, 1) nn-
TEPRATHHMHT M9KH X = ( HYKTACHAA VSMHHHT SHI KWYMK KHH-
MaTUra spuuica XaM, 6y Qyakuus yayH depMa TeopeMacHHHHT
Xynocack ypusan smac. [yns xypeatuur.

Bepunran Qyskuus x =0 HyKTaga Y3MHHHI SHC Kuuux
KufivaTara spriiaf. Bupoy dyHkums nry x =0 HyKTaja uek-
i Xocunara sra smac, By ymSy

A _fb9—f@ _ VESE _ 1
Ax Ax Ax Var

prcGatuiar Ax— 0 [a YeKJH JUMHTTA 5T3 SMACAWTHAAH Ke- -
a6 unkazd. demak, depMa TeopeMACHRUHT IuapTH Gaxapii-
malitu. BuHoSaphH, TeopeMaHHHT Xy.docact YDHHAH 3Mac.

2-mucon Yuly f(x) = sinx pynkuus yuyu [0, 2} cer- .
MeHTZa PO/t TeopeMacHHHHP LIAPT/IADH GaapHiaiuMi? E

Paswasky, f(x)=sinx ¢yngums [0,2 5] cermentaa ysayk-
cus xamua [ (x) = (sinx)’ = cosx Xocwdara sra. By dyux-'s
unsunnr [0,2 ] CerMEHTHHHT YeTKH HyxTanapufarH Kufmarsa-
pu f(0) =0, f(2x) =0 6§su0, yuap Gup-Gupura terr. Jlemax,
Gepunran yHrums [0,2m] cerMentia Poaib  TeopeMacHHHRT
Gapya IAPTMIAPHHK KaHoaTJaHTHpajd. (0, 2] cePMeHTHHHT
o= -;i s G- m HYKTATApHTA (YHKUMAHHHT  XOCH/IAsapH
HoAra aftnanam

Fled=cosZ =0, f'(E2)=cos%n=0‘

1i6




[image: image118.png]3-Mmucoa. Yuwy f(x)=xsinl, fOM=0 (0<gxgl)
x
DYHKUKA KOCHJACHHM HOATA AlJaHTHPAJWMral HyKTajapuan
Tysuarai {¢,} KeTMa-KeTIMKHHHT JMMHTH HOMb GYMHILMHH KYp-
CATHHT.

Papwanky, Gepuaran ¢ynxuns {0,1] cermentaa yaaykens,
(0,1) untepeanga xocunara sra Ba f(0)= f{I)=0. Jlemak,
dyskmi {0,117 cermentaa Polib TeopeMacHRHHT Gapua Mwapr-
Mapuin KaHoatsantupand. [0,1] cermenTny Kyfnaarn

CORNE TR i)

1
cerMeHTIanapra axpartamus. Xap 6up [

s 'l:I CerMeHTyYa-
n

n+1
pa(n=1,2,...) f(x) pysxuna Pojae TeopeMachHunr Gapua
LAPTJAPHEY KAHOATJIAHTHPanH. BunoGapus, l ) L cer-
" "
mewtaa (2= 1, 2, ...) wynpaft ¢, HykTa (T <, < l)
n n
Tonwnansky, f'(c,)=0 6ynamm.
Arap
1 1 _
T<a <L (=1,2..)
Ba
lim L =tim - =0
A N Amveo B}
GYHIUHHE »BTHEOPrA ONCAK, Y XOJRA

lime,=0
[
SKaHH KenuG YHKamH.
4-mucon. Arap f(x) pymkums: 1) [a, b] cerMeHTAa aHHK-
Marrad Ba ysaykews, 2) {a, b) maTepsanja n-TapTHOMM XOCHAA-

ra sra, 3) ywly x;, X5 ..., %, @< <5<
< x,_, < b} HyKTanapra
f@=fa)=f=...=f@_)=/O)=0
6yaca, y xomma (@, b) Ba KaMula GUTTa ¢ HYKTa TOMH/2JHKH,
=0
6yaapu. Iysn vcGoraanr.
[a, b] CerMeHTHH IOKOPWAA aHTWATEH Xy, Xy ..., X,_;
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[image: image119.png]CerMEHT/apra axparamus. f(x) ¢yHRuMa Xap GHp cerMeHTHa ¢
Ponmb Teopemacusuur Sapqa apTAApHHY Kanoamanmpa)m.l

Yuga Polie Teopemacura kypa WyHAAH ¢y, €5, - .., G, HYK- }
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JAJMKH, H
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69nagn. Suau
[T PR Y PN (A |

CErMEHTAPHH Kapailiuk. By cermeHT/apHudr xap Gupuia f'(x)
dyaxuas Pojuis TeopeMacuHHHr Gapia LIAPTJAPHHH KAHOAT/AH-
THpam. Posib Teopemacura MyBodHK IuyHma# ¢, Cj ... ,
Crmy HyRTAAD (0 <<y <Gy ooy 6 <
<c¢,_,<c,) TOMHNALVKH,

Fep=fey=... =@ )=0
6yaamd. Suamn
X T (4 RO (A |

CEerMEHTVIapHH Kapaiiuk. By cerMeHT/IapHMHT Xap Gupwpa f”(x)
QyHruua Do/ TeOpeMACHHUHT Gapda 1UapTIAPHHY KAHOATIAH-
Hpazd. Ponms Teopesacira Xypa MyHAAH ¢, Cp ..., Oy
HyKTaNap ”1 <L, LKy oy 6y <y <)
TOMUJATHKH,

Fr@=re@=...=fe)=
63314,

Hly sapaduttu garoM STTHPHG (2 — 1)-Kadamian Keitn
16, Y cerventra xenavuaiu, 6y cermentia £V (x)
cpym(uuﬁ Poaslb TeOpeMACHHUHT 0apya UIAPTIADHHH KaHOATJIAH-
THpagM. Yuaa Poane TeopeMacura Kypa WIYHIQil ¢ HykTa
(¢ < o < ) Tomunagen,

@ =0
6ynamu.
5-mucoa. Arap f(x) ¢yukmua (a, b) wumTepsanza qum;
F/(x) xocmaara sra Gysca, YHHHT 1y HHTEPBANA TEKHC ysa
JlyKeH3 GY/MIIMEN MCGOTVIAHT.
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[image: image120.png]Monomux, [ (x) vexqm sKaH, YHaa IOyHpafi y3rapMac
M >0 con Tonmnamuku, ¥ x€(g, b} yuyn |f'(x} <M 6¥na-
A

(a, b) nnTepBania HXTHEpHE X; Ba X, HyKTalapHR Onawk:
Xy, %, €(a, b). Ynua Jlarpamx Teopemacdra Kypa

IF (r) — F (el = 7 @) xp — 3l
6yaann. emax,
Fo) =)l = M-rp—xl
Arap % e >0 oannrapia xaM § =8()<< ﬁ Zefiunca,

¥y Xonza

] <8< o ) — ) <M =

6yaamu. By sca f(x) dynkuusHuur (2, b) na TeKHC Y3JAYKCH3
GYNHUMKY GH/INBpAIH.

6-Mmucon. Yoy f(x)=x2~+3 dymxwn [—1, 2} cer-
MeHTAa JIarpaHiK TeOPEMACHHWHI IIAPTAADHHH —KaHOATJAHTApa-
JAHMH?

Papwianky, Gepriaran dyukuss [—1, 2] cerMentaa yanyk-
cus Ba (— 1, 2) mutepanga f'(x) = 2x xocusara sra. Jlemak,
f(x)=2x*43 pynxmms [— 1, 2} cermentia Jlarpamx Teope-
MACHHUHT LIAPTAAPHHH KaHoaTiaKTHpazH. Jlarpamx TeopemacHra
Kypa mynjiait ¢ RykTa (— 1 < ¢ < 2) Tomunanuxy,

F@—~f= \)
Dol — o=

o . 1
Gy.rla;m‘ KeiiHHrd TeHRANK fal ¢ = —2— JKaHUHU TOMaMH3. *

7-mucon Yuwdy
a—b<1nh<

TeHTCH3/IMKHH HCGOTNaHT.
[6, a] cermertaa [(x})= Inx dymkuusiHH Kapaiimmk., By
yHKINS 1y CErMENTAa y3/yKcHa Ba (b, a) unTepsanna f (x) =

= - Xochaara sra. Yupa Jlarpamx TeopemacHra Kypa mryH-

a—b

0<6<a)

Baii ¢ ByKTa (b <c < @) TonwIaaHKH,
Ina—Iné
a—b

i
o
Gynazn. Pasmanky,
b<c<£z=>—l < ]—<~1—.
a < b
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GYIMIBHA XaM KYpcaTHHT.

Y6y
fo=Vy
cyurunsaa [x, x 4 1] cermentaa (x > 0) xapaimk. By ¢yuk-
LM MY CerMeHTAa y3aykcws, (v, x+ 1) ga f' ()= l_ Xo-
cHJara sTa. YHEa YeKsu opTTHpMastap dopmysnacH e
FE+A)—FO=F (+0@)-Anat

ra Kypa
fe+)—F@=FE+0()-1
ABHH
VIRV =
Gynamu. By TEHrJHKZAH TOUAMu3:
L L oViTem=

Vrti+ve 2+ 0@
=V Fi+Vr=4x+o()=x+14x+
+2}/x(x+l)=>40(x)=l+21/ kD) —2x=

=0(x)= —+ (y *0+ D—x).
Kefimurn TeHrmKAaH 3ca

lim 0 () = lim L+i(;/x'(x+1)—x)]=—‘,
x>0 a0 4 2 4
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uporacunan, ymmar (0, + oo) opanukia YCyBUH SKAHHHH TOMde
mu3. Iemak,
1 1
+<8W<t
6ysanu.
9-mucOA Yuwby
f=e, gto=

¢yHrupAnap [—3, 3] cerMentaa KOWHM TeOpeMACHHMHT  1UapT-
JIAPHAH KaROATJAHTHPALHMHE?

Bepunran dyskunanap [—3, 3] cermentia yanyxeus, (—3, 3)
na

FO=¢, g0=r

Xochnamapra sra.  Bupok, g’ (0)=0. demak, [f(x) Ba g(x)
dyHRuMsIap Kol TeopeMacHHUHT WIAPTJAPHHR KAHOATIAHTHP-
Maigd.

10-mucon. Arap f(x) ¢yuruust [¥;, ¥,] cerMeRTZa
(2, %3 >0) Almbtpepenunamanyaqn 6ynca, y xoama ywby

=ity Rul=ro—d@

(x, < ¢ < %g) TEHIVIMKHEHT YPHEJIH GYJIMUIHHE HCGOTAAHT.
Hxxura

apy =19 =

DYHKUMATAPHH ONaiMK. MofIoM HRH, ;- %, >0 sKaH, x =0¢
%y, %] Gymamu. By ¢ymrumanap [x;, x;) cerMenria ysiyk-
e, (%), %) Ia
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Xocunazapra sra Ba P{(x) 7= 0 (x€[x, x0). Memax, a(x),
$(x) dynrunanap KoM TeopeMacHHHEr 0apya  IIapTIapHHH
KaHoaTnaHTHpamd. Yuga Kommu Teopemacwra kypa myHpad ¢
RyKTa (% << o< &,) TOTMIALHKH,

& (xg)— & (ra) _ 2" (9)

Boa—be) PO
Gynann. Keliuiry TeHTJ/MKZAH TONamus:

P f(x) a—te

o e
1 L
P ot

af () — 0 () e

LD =8I (g )

_ 1 X, - — o).

peard (R R BT AL

Mucon Ba macadanap

Lf(x)=x(x*—1) oynxuua yuyu {—1, 1] sa [0, 1]
opasuKsapra Poasb TeopeMacHHHHT WAPTJIAPHHE TeKIIMPHHE.

2. f(x) =(x*— D)(x — 2) dyukuns yuyn (— I, 1) Ba (1, 2)
MHTEpBAJNApIA IIYRAAH HyKTajap TONHHTKH, Gy ByKTajapfia
dynkuug rpagurara YTkasuaran ypuuMa abeuuccanap  Ykura
napasnes 6 JAcHH

3. Xaxukuit koxpdunnenTan Kymxan Qakar Xaxukmi HI-
JM3Napra sra G6Yaica, YHHHI XOCHJIanapH XaM (akar Xakugal
WIIM3Japra sra SKaHweH HCOOTAAHE.

4. Ulyspait E€(a, b) Maskys 6Yam6, [ (& =0 Gymum
yuyH, Poib TeopeMacHHUHT LIAPTAApH 3apyp Ba eTADAMMH?

L1
5. Fo) = {xsm S arap x5 0 6juca,
0, arap x= 0 Gyaca
Syukuus yayH [— 1, 1] opamikna Jlarpamx Teopemach Ypuh-
THMH?

Jlarparx Teopemachzan (ofifianaHHb KyHmmard TERTCHS/HK-

Zapru HeGOTAAHT

6 A<+ 0<x x>0
T+
7. ¢">ex, x>1.
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9, [sinx —siny < v —yl.
10. |arctga —arctg b] < la — b}

1. x“l]nxl<2]—e, 0<x<1, a>0

12, f(x) =%, g(x)= x* yHKumsnap yuyn [—1, 1] opa-
nugaa Koitm TeopeMacH § puHAHMH?

13, Arap f(x) dynruna x >0 nyxratapa RuddepeRuman-
nanyeuy 66, 11m f {(x)=0 6yaca, y xonza lim L:) =0

resto

SKaRHHU HCﬁOTJIaHI"
14. Arap f(x) dyukuna x>0 nykTanapia AudxpepeHimas-

nanyput 63/mG, lim 10 _g 6yaca, y xoaza lim |/ (x)| =
P

Xortw X
= 0 KaHHHH HCOOT/IAHT.

15. Arap f(x) dynxums ueknn (a, b) HuTeppanna nudpepen-
UMAJUIaHYBYH BA uerapasMaHMaraH 6yJica, Y XOJAa YHUHP XOCH-
JIacH XaM YerapallaHvaraH/JHrHHH UCOOTJIAHD.

18, Avap f(x) dymxuus fa, B} cermentia anbdepenuman-
nanysun 6Yau6, f(a) = f(b) 6yaca, y xonza gE€(a, b) 6ymb,

fa—f®= % Ef' (£) MyHocaaT ¥pHHIMIHIMHE HCOOTIAHT.

2-§ TERAJIOP ®OPMYJIACH

1°. ®yuruusaunur Tednop popmynacu (roxaas
bopmy aa).

y==f(x) dyHRWAA X, HyKTaHAHT (x, € R) Gnpop atpoduma
Gepunrad GysicHH. Arap GYHKUHM X, HyKTAHHHD my atpoduaa

F )10, ..., 1"V (x) Xocuanapra sra 6§06, X, HyKTaza
n-TapTHAR f"" {xp) xocunara sra Gyaca, y xonpa

0= 100+ L8906 )+ EEL ey

% ()
N O et +

k=0
+0((x—x)") () = f () T
Ynam.” By Teiinop dopmy.sacusup.

2. Maxaopeu dpopMynacu.
Arap (1) popmynaga x, =0 ge6 oncag, ywaa ywey

L2t o)
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k=0

dopuysia Xocua 69aagn. By Maxnopen ¢opmysacHmmp.
Yy f () =¢, f()=siny, [()=cosy, [(y=(1+4

+ )7, f()=1n(l + x) dysxuaanap yuyn (2) Marioper pop-
MynacH Kyfuparmua 63 nama:

o
De=that byt E o6,

3 3 n—1
Dsinxmx—H 4+ H 4 )T A

+o(x™),

2 x . A -
3)005)::1—% Fg—- +(— 1Y (T“—)[-f—o(f“),
8 u+x)”'=1+mx+%"”xﬁ+...

+m(m—1)...l(m—n+l) ¥4 o).
a
28 el &
Hhl+d=rmy + 5 YT

+o(s").

3. Tefisop Gopmynacy (0paiuyg yuyn).
y = [ (%) dynxuns [a, b] cermentaa Gepuirax GyachH. Arap
dyHkuna Wy cermentda f'(x), f/(x) ... f*(x) Xocwnanapra 'sra

6y, x, HykTaga (@ << %, < b) f‘"‘“) (%) xocunara sra 6y.ca,
Yy xoma

P =1+ E ey 4 L i

o)
+ 5 ey 4 R ()
6ynazn. By Teitnop dopmynacuznp. R,(x) nu Tehnop
DopMyRaCHHRRT KoAdux xadu Refmnamd. Y KyRHAAMH KYpHRHIL-
Jlapra sra:
(k)
1) R, (9 =L (r— e (1 — 8" (Koumt s prmsan)
(c=x+0(x—~x), 8O0
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1l-mucon Yuwby f(x) =% dyuxuwsun x—1 #aar
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XaZHHY TONRHT.
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Gyaca,
llm If (x)] Ve
Gy mumHE HCGOTAAHT.
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y=e =e
RypunHmIza Esumn MyMrHH. Arap
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GYysHIIMEN 9BTHOOpra OACaK, yuia

[T 10w
S{zrtom) S+~
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Gy MIHEA TonaMu3. [Cefiunrd TeHNVHMKZAaH
1 Y

limy == lira FENT=lme? T "y=Ve
Ko X x=sC
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2
i

SKAH/MIH KeJMG UHKAZR.
13-mucoan. Teinop dopmynacnaan doitlasauG yiuby

o =sin 36°, p=(1,2"

MHKBODIADHH TAaKPHOHET XHCOBJIAHT.
(3) dopmynara acocianut

inx=x— g E
sin x=x 3I+5|-§—0(x")

MyHOcabaTra Ba YHAAH yuwy

i
L
s
;

s
sinxmwx— L4 2
3

TakpiGuit (opmynara Kenamus. By Takpubuii gopmyaagan dofi- :
nafakHs, TONaMH3:
1 s
w=sin 36 =sin Tt L. 2 L2 0588
55 6 )25+ 5w

Jemax, .
o =~ (,588. :
(3) copmyiara acocanran xo/ga .
(07 = L e B0y 0y
Gynmnmra sra 6fiamus. Bywzan sca
A+~ +me+ —— m(m_l)
TaKPHGHE (JOpMyJiara KeslamH3.

3upM wy Qopmyiafan ¢oiganaHnG B MHKIODEM TaKkpHOEA
XUcoBNaiMI3:
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6) za Kypeatwrag JUMHTHH TonHmAa (3) dopmyaasunr

v+ 2)=2 -t ol

Koanfan Goffazianamas.

127




[image: image129.png]fim [t in (1 T tim e (L= L
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Hemak,
lim [x—xz In (l “+ %)I =

Fs00

4
e
Mucos Ba Macananap

Kyfugarn dywxumasapss  Maxsiopern dopMynacn  Gyiima
0(x?) xaarasa &fiunr:

17, f(x)=glex

18, f(x) = V143,

19, j(x)=Incosx.

Kyfunarn dynkunsisapun  Maxnopen  GopmydiacH 6iima
0(x®) xamrava édnnr:

[

20, fiy=Q0+x*.
2L f=VIF3snzx
22, f(x)=1In (I + arc sin x).
23. f(x)=arcig (sin x).

Kyfinparu Qyuxunsnapen  Makaopen ¢opmyfacu 6Gyitua
0(x") xanrava éfuur:

24, f(xy =1,

25, f(x) =sin (2x +3).
26. f(x) = cos (-2”- +2 )
27, f(x)=1n (e + 2).

28, f(x)= “_Zx)f

29, f(x)=3""%
30. f(x) =(x*— x)e=x.
31 f)=I ‘IL_Q:

32. fy=1In (24 x—9.
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JTHOOEPEHITUAJL XHCOBHUHT BAB3N
TATBUKJAPH

1-§. ¢YHKUHAHUHT YCYBUHIINIA XAMIOA
KAMAIOBYHITHTH

Dapas Kuraknnk, y = f(x) dymxuns X opasukga (X < R)
Gepuaran GyncuH. Mabaymxy,

Foap € X, n<t=fl) <[ (n)
Gynca, f(x) pynrunst X pa yoybun,
Vo 1€ X, < fln) =)

6yaca, f(X) ¢yHkuus X A2 KamatoRuM Jeliunap Sn.
QyHKUHA XOCHNACH €DRAMHIA YHHHT YCYBYMAKTHHH Xamja
KaMarsuHIHIHHH aHHKJAIM MYMKHH.
l-teopesma. f(x) dynkuus (o,.5) nutepsanga wekau
§'(x) xocunara sra 6YaciH. By idyMxuus wy HATepsanNa
yeysuH Gyamwd yayn (a, b) ma
fx=0
6yamuin 3apyp Ba eTapa.
2-teopewma. f(x) dyuxuns (a,d) suzepranna uexau ' (x)
xockaara sra 6yacey. By (yHkuus wy mHTepBa/iRa KaMaKByH
6yamun yayn (a, b) aa
<o

GyJmuIn 3apyp Ba eTapiM.
l-mucou YwSy
o
)= T Inx
DYRKNKARYE JOYBUM BA KaMaloBuW GYJMIITa TEKIIMDHHT.

By dyuruus (0, + 00) ja aHHK/JaHTaHZuP. YHHHT XoCHia-
CH

Gynasy. dumn
FF(®>0 - sbam —;—%;0
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6yHILITa TeKIHPAMHS:

£d 2=t VB +V5) 0.
Byrman sca, (V'5, + oo) mf@>0 0.Vl
6yomumun Tomamu3. [emar, Gepuaran dyuxups (0, ¥'5) na
Kamaiosun, (V'5, + o0) pa Yeysun 69many.

2-mucon. Yuwdy

fx)=1In|x|

DYRKIHAHIHT JCYBUM Ba KaMmaioBq# OYAafMTan OPaTUKJIapHHH
TOMHHF.

By dyskuna RN\{0} = (—co, 0) U (0, + @) A2 auuxan-
TaH, YHHHT XOCHJACH

, 1
F)=
z
6ynaan. Bynaan sca, x>0 Gyaranga ' (x) >0 6ynam, x <
< 0 6yaranga [’ (x) <O Gynazn. Tdemax, Gepuirad dynxms
{— o0, 0) na kamaosu, (0, + o0) Aa yeyBun GyJam.
3-MucoJ. Xoculacx
= 3— Zx—x’ -1
6yarat f(x) QYHKUMTHMET §CYBUMIHTH XaMa KaMAIOBYHJHTR
TYFPHCHAA HHMA HEHHII MYMKHH.
By Macalan Xan KAHIN YuyH
F@=>0 & (<0
TEHTCH3MHKAAPHH €UHII JIO3HM.
Dupu

= et —
F =iy —1<0

TeHTCU3JIHKHH €YaMH31

5 24242

5Tae T 1<0® S 2x—3 >0
TS T S O T L N O
G+ —1 @+ x—1

@ (x+3H(x—1>0.
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[image: image134.png]Tlemax, (~00; —3) U (1, 400) 2a f' (x)<0 6ymamn. (—3, 1)
opamkia sca [’ (x) >0 6ynagn. llynma#t xum6, Gepuiaran
dyrRumA (— oo —3) U (1, ~-00) Aa Kamatobum, (— 3, 1) opa-
JEKAa sca Yeysun Gynanu.

4-mucon. Arap f(x) Ba g(¥) dyskuusnap: 1) la, 5] cer-
MEHTAA AHWKJAAHTaH Ba 1Y cerMenTna ueknH f' (x), g’ (x) Xocn-
nanapra sra; 2) f'(x) = g () x € la, b]); 3) fa)= gla) 6y~
ca, y Xoala (@, b] apuM uHTepBanga [ (x) > g(x) 6yaummHun
HCGOTJIaHr .

F(x) Ba g(x) dynxumsnap adupmacusy @ (x) Ounax Gerd-
JlakmMu3y

P =F)—g(x)

Yupa ¢ (x) = (x)—g'(x) 6ym6, 2) waprra Kypa ¢’ (x) >
>0 6ynamu. Liemar, ¢(x) dyskumn [a, 5] xa ycysum. Arap
o@)=f(@)—g@=0 6ymumne eTuGOpra ofCaK, YHAA
{a, b] sipum uHTepRAiza @ (X) >0 sKawmmrmkn Tonamms. JMe-
MaK,

P)>0=[()—g®)>0=[(x)>g ()
Miynpafi xuauo, (e, 6) aa
f)>g(x)

Gynamn.
5-mucoa. Ywby

.
n(i+0>=x —’52—
TEeHICHAMKHH HCBOTIaHT.
By TeHICHaMMKHH HCOOTAALLIA 4- MHCONAA  KeATHpHATaH

mapriapial Qofifananamus. f(x) Ba g(x) ¢yuxumManap cuba-
THIA

f=In(+2), g(x)=X—’—;

$yHRUMANapHE onalnuk. By ¢yuxuwsinap yuym (0, + oo) opa-
JiMEAA 4- MECOJAArK mapTiap Gawapuiaii:

DIW=tp FW=1-%
2) (0, + o0} opamira

1
BT
6yamn (ayard 1l — 2 <l=a -1+l —x<
<H'_x);
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[image: image135.png]3 [(O)=In1=0 g(0)=0=/(0)=g(0).
Yunma f(x) > g(x), avau

+ X% i
m(l+x)>x—? B
65nanu. .
Mucon Ba Macaaanap
Kyfinnard GyHKUUANGPHUHT YOYBYM 82 KaMaosud GYaad-

TaH OPAJHKJIAPHHH TONHHT.
1. f(x)=3x—x

- H = -i;x.

. f(x) = x+sinx.

. f(x) = 8x% -,

L) = — 10 @x + 3)%.
L f(x) = xe~,

L f () = xtes

. f(x)=x+1Isin 2x|

© B NS U s P

. /(%) = cos Ji-

10, f(x)=x1nx.
11, f(x) = e™ cos ax.
12, f{x) =x22—%

1. f(y=x*—1n x%

&

L@ =xt e, (10, x> 0).
. i(x)=x(l/%_+sin}n x), x>0, f(O)=0. N
16. i(x)=(1+—i)”.

17, fy = xV &+ I
18, f(x)=arctgx —Inx
|

19, f(x) =37

__sinx+cos x
20. f9 = 14 lcos x|

2
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[image: image136.png]21, Arap f(x) dynxumst (a, b)) wutepsanga YoysuH GYIHG,
f' (x) Mamxyn G6yaca, f'(x) mmur (g, b) Ja YcyBUHAATH xakuia
HAMA AWML MYMKHH?

Kyfuparn TeHrcHs/HKIApHE HeGoTaNT:
22, & =ex; XER. 28 e > 140 x7#0.

x .
24, 1n(l+x)>;—l, £>0.
25.x—%‘-<sin x<Zx x>0

26, ¢* > 14+ In(l+x).

me _ 1. .
27. P gﬁv x>0, x51.

28. cosx;l—f;; xER.

2o chxm1+2, xeR
30. sin x+tg x>2x, 0<x<

31. (s'"x") >cos %, 0<|x| <

82 Vx—Vy<Vi—u x>y>0‘

TS 50, y50,nEN.
i t !

3 (@ y2) > (B 48P, x>0, y>0, 0<a<p.
35. %x<sinx<x, 0<a<

83.

36.‘7‘y<ln5<‘——;y, *>y>0.
37. s —1ga(x—1), x>0, 0<a<].
3.9 (1+ )< <(1+4 )““, >0

I i
6 xni:;;ny Sih x+y

39. chxml+ ?xm
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[image: image137.png]2-§. SYHKIUAHHHT 3KCTPEMYMIIAPH

y=/[(x) Qynxuns (g, b) wWarepsania GepwiraH GyAnG,
X, €(a, b) Gyacun.
l-trawvpud. Aeap x, nysmanune uyndaik ampopu
Ul =X ER: %~ 6<x< x,+ 8 §>0} =(a, b
Masxcyd Ggacaru, ¥ x € U 4(x) yuyn
FO<Tx) (092 fx)
menecusnur fpunau Gjaca, f(x) dynkyua x, nyxmada max-

cumymza (Munumysza) spuuadu Oeduradu. f(x,) xuidmam
fx) nune makcumym (munumym) suimama deduradu éa

Fo)= max {f(} (f(x)=min {f(x)})
XE g ol 2 € g (5o)

Kabu Geaztisanadu.
DYHKUNTHUHE MaKCHMYM B2 MHHHMYMH yMyMu#i HoM GHAaH
YHHHD 2KCTPEMYMK Jeifuand.
1° DKCTpeMyMHHHT 3apypHil mapTH i
Arap f(x) dyukunst x, HykTama (x, € (a, b)) wexm f'{xy) :
Xocwara sra 6ymid, 6y Hykrafa f(x) OyHKUMA 3KCTpeMyMra .
3PHIICA, ¥ XOMAA
Fx)=0
6yaagu.
"2 DRCTPeMyMHHHT eTapJ/i WapTAapH
“Xo € (@, b} HyKTaHHHI
Us (g =(xER: x5 — 8 x <y §2>0,
UF () ={rER: 5y < x <%+ 6 80}

yam Ba YHD aTpopiapuHi Kapafimus.
Dapas KWK, Y = f(X) GyHKUMA X, HYKTala y3lyKcH3
656, U4 (%) \ {x,) Aa vexnu f'(x) Xocwdara sra GYicHH.

a) Arap
¥ x€U5 () yayn [ (>0,
¥xeU 2‘ (x) vayn [ (<0

6yaca, f(x) GyHRUMA X, HyKTaZa MAKCH MyMra 3pHUIAZM.
6) Arap

M xEUF 0 yayH (<0,
YrEUT(Y yiys [()>0
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[image: image138.png]Gca, f(X) GywkNA X, HyKTaZa MHHHMYMra SpHILIAAH.
B) Arap

Y€ Us (k) yayn (>0,
¥rEUF ) vayn (>0

&ku
Y reUs () ywyr (g0,
¥ x€ U:‘(xo) yayh f () <0
Gyaca, f(x) GYHKUMS ¥, HyKTaja SKCTpeMyMra SPHIUMAFAH.

F(®) dysxuns %, nyktaza f, f/, ..., { xocunanapra
sra 6yau6,

Fag=f"d= .. =[""(x) =0, ["(x)#0
GyacHH.

) Arap n KydT coH 6YaHG,
. M) < 0
6ynca, f(x) byskuns x, HyKTaza MawCHMyMra,

1 (>0

6yaca, f(x) QyHKUWA X, HyKTAfla MMHIMYMIa SPUIany,

£) Arap n ToK coH 6Yaca, f{x} ¢yHxuaa x, HyKTaja
BKCTPEMyMra 3puuIMalig.

6-mucom Yuby [(x)=ec—*" ¢yukuua x =0 HyKTala

MAKCHMYMPa SDUILBIIMHH KYDCATHHT 02 MakCHMYM KuiiMaTuhu
TONHHT.

x=0 uygrammr U, (0)={x€R: —b< k<8 8> 0}
aTpoduaarH HCTadraH X HyKTa YayH (¥ x€ U (0)
f=e"<e=1=f(0)
6yaann. Hemak, Gepasran ykunst x = 0 HYKTala MakCHMyM-
Ta SpHINAJH. YHUHT MAKCHMYM KHAMATH
max {f () = max (=} = F(0) = 1
6Yaann.
7-mucon Yuwly f(x) =3x2 —2x GyHKUHAKH SKCTPEMYM=
Ta TEKLIMPHHT,
Bepuaran QyHKUMAHUKT XOCKMACK
f)=6x—2=23x—1)
BH HOAPA TEHTVAfMH3.
Fx=2@8x—0D=0
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[image: image139.png]1
Ba GynmaH x = 3 cTanwowap WyKTa skaHmirnsi tomamus. Iy

HYKTa aTPOdHAA XOCH/A HILOPACHHHHT 3TAPHILNUN AHHKNAAMH3,
Paewankn,

wre Uy (3] ={reR: g —0<x < £>0]
yuyH

f (x)=2(3x—1)=—6(%_x><0,
¥ x€ Ut(%)=[x€k:%<x<%+5; .5>0}

YUyH
5 1
F=20x=1)= —5<;-x)>0

" 1 N
6ysamn. Oemak, GyHKUMSHHHT XocHAacH X = ?Hymauaﬂ yraw-
Ia V3 vwopacHHs Maudmii («—>») mas MycGar («+») ra ysrap-
THpap sKad. Depnaran OyHKUMAHMHT §3H X = 3 HYKTafa ys-.

aykcus. Hemak, f(x)= 3x*—2x pynkuus x = % HYKTalla M-
HUMYMTa 3pHILAZH. YHIHT MHHHMYM KufiMaTd
B 1\2 ! 1
min f(x)=3-(~) —2- ~=—=.
=3 (3 ~25=—3
8-MmHucoM Ywdy

— [ %% arap x = 0 6ysca,
i { 1, arap x =0 Gy.ca

GYHKIHARN IKCTPEMyMIA TEKIUHPHHT.
By dynkunanpsr xocwiacH [ (x) = 2x 6ym6, x =0 nyk-
TaHHHT aTpoduia:
YrE Uy (0 =(xE€R: —§< x< 0 6> 0) yuyn
F) =250,
Y ae UT (O ={xER:0< <8 §>0)  yuyn
Fn=2x>0

Gynam, ABHH QYHKUMA XOCHIacH x =0 nyxTaun yTHwga §3
HUIOPACHHH «—>» Jap «-h» ra yaraptapamu. bmpox, Gepusran
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[image: image140.png]GYHKUHS WY BYKTa%a MHHMMyMra Spuinmaian. Bymra caa6,
yHKuAHHAT X = 0 HYKTafla YS/YKCH3 MacHrHiup.
9-mucoa Ywoy

f(x)=—;x3—%xﬁ+6x

YHKLHAHH SKCTPEMYMIa TEKIIHPHHT.
By ¢yHKuuaHuAT

i’(x)=3’<3x*—%-2X+6=X“—5x+5

XOCHAACHHH HOArA TeHraiMia:
f(x)=x2—5x+6=0

Bynnan x; =2, x, =3 JapHUHT CTAUHOHAD HYKTaJap 3Ka-
HHHH TOMAMH3.
ABBano x; =2 HyxTa aTpognia (YHKUHT XOCHIACHHHHT
HILOPACHHH aHRK/IAMMH3.
VxEU; Q={x€R:2—0<Cx<C2 0L} yuyn
fy=x*—5x+6=(x—2)(x—3 >0,
FREUF@={CR: 2<Cx<C2+ 8 0<CE< 1} yuyn
f=x*—bx+6=(x—Nx—3<0
Gynanu. Bepuarad ¢ymkums x, =2 HyKTaja yaayxcus. [e-
Max, Gepuarad ¢yHKUMs ¥, =2 HYKTaAd MAKCHMYMTa. SpHa-

[ Ba YHHH MAKCHMYM KHHMATH

max[{x):% .21-— 0216 2_4§

Gynami.
Xynau wy &y unan f(x) = -,\’ — -—x’+6x GynK usi-

HUHE X = 3 HyKTalla MHHHMYMFa 5pALllHLLlHHH BA YHHHT MHHH-
MyM KHAMATH

min f(x)=4E|

Ta TeHMVHId TONMHJAAH.
10-mucon Ywsy

160 =5
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[image: image141.png]KypunHiia 6y.apn. By Tenrsamannrr YHr TomoHumara ndola-
Hn [(x) GunaH Gearinacak, y X0iga TeHrVaMa KHCKawa y =
= [{x) Kypuuumra sra Gy./b,

He) = f(x), 1z = (=D
Gyomim paRuaizip.

2-tavpud. Aeap xap randad, x|, x,(a < x, < %3 < b
napda ¢ x€(x, %) aap g 100 3 1) (D) < 1)) meme-
cusnuk gpudau Gaca, F(x) pynxqus epapuen (a, b) unmep-
eanda kasapux (Gomux) O:iusadu.

3-teopeva. y={f(x) dyuxums (¢, b) unvepsania
anugaabran Ba Gy wHtepsanna wekns f'(x) xochnara sra
yacun. f () dynxuuannnr (2, ) na xasapuy (Gotug) Gymu-
wn yuyu ' (x) nuar (a2, b) xa kamawosud  (Ycysun) Gyamwum
3apyp Ba eTapiM.

4-teopema, y = f(x) bynxuma (a, b) AuTepsanna anux-
aanran Ba Oy muTepsanna MKKuHud Taptfmm f''(x) xocmna-
ra sra 6§aut, ¥ (2, p) = {a, b) (@ =P) napua f'(x)5<0
6yacun. f(x) dynxkuua (e, &) nareppasga kasapuk (GOTHK)
OynMwH yuyH iy nurepsanga [ (2) <0 (f (%) = 0) Tenr-
CHIHKHHHT CAKAPHINIM 3apyp BA €Taphd.

H-Mucon. Yudy

F)=xt—6x2—6r+1
(YRKUHSHAAT KABADHK Ba GOTHKJHIH OPAMMKJIADHHH TOIHHT.
@YHKIHRHUNT HKKHHYH TAPTHOH XOCHJACHHM  XHCOGAaBMu3:
o) =4x%—12x—6.
=122 —12=12(2—1),
1x|>1 ma f"(0>0, [x]<I 12 {7 () <0
JHemak, (— 1, 1) urtepBania ymKkuusT rpaduri KasapHk,
(—o0, —1),(1, + oo) unreppaanapia sca QYHKUMA Tpadnra
Gotig Gynanm.
(%) yuxuma x, nykrammur 4 ,(x) atpodnia aHAKAaHran
6ycan.
3-ravpud. Aaap f(x) pynryus Uy (%) opasukda «a-
eapux (Gomux) 6yaus, U';(xn) opauKda sca Gomux (Kasa-
puk) 6iaca, y 50400 X, nyKma yrrgusnune (pyrrqus epa-
Queununz) seustun Hyxmacu O0eb amanadu.
5-TeopeMa. y = f(x) Pynxuns x, BykranmHr U, (z)
arpodHia aHAKAAHTaK Ba MKKMH4H TapTubam [’ (x) xocunaara
sra Gyncu. Arap § (%) =0 6yams, Uy (x) U} () opa-
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[image: image142.png]augaapra ' (z) xocwna Typan wwopamd 6yaca, y xoana
(%o T (%)) dyRKuna TpagHrr yuyH aruAHW HyKTacH Gyaaid.
12-mucon Ywsy

[ =z

DYHKUMSHUHT STHAMUI HYKTACKHH TOMMHT.
DYHKUWAHHHE HKKHHYH TapTHOAM Xocutack

F(x) = 2xg=*" (2x* — 3)

HU HOJATA TEHTJal TONamus.

x=0, x=l/;, x=—l/;,

<_ o, — V%} ra (0, ]/g) nnrepsainapia ' (x) <0,
(_ l/r; 0) s (V_Z: oo) nuTepRamnapaa [ (x) >0

SKaHHHM KYpHUk Kuing sMac. [emax,
3
/3 3T Te /3 3,
A=Vi5 =Vie ) Booc(Vi Vie )

HyKTanap QyHKLHA TPADUCIHHHT STHIRLI HYKTaXapHAMD.
y=[(x} QyHKla @ wyKTamudr Gupop atpoduga aHuKnag-
Tan 6YJCHH.
4-ravpud. Azap yuby

S Jim 70

aunumaapdan Gupu éxu uxkaracu wexcus Ggaca, y xoada
X=a mgrpu wusus [(x) dyrkyus epagueunune  eepmuxan
acumnmomacu 0e6 amaaadu.

Macanan, y = L‘ byHRuMs rpadurn yuyE x =1 Tyepu
*—
UH3KK, BEPTHKAJ acuMmToTa GynapH.

S-rawpud. Wyndak k ea b consapu masxyd 6jaub,
X~ + oo (x > —o0) da f(x) Ppyuxyus sytiudacu

fy=rkx+b+a(x)

Kypunuda  ugodaronca (Synda lim a(x)=0), y xor0a
y=rhx+b myrpu wusug y=[(x) Pyrryus epadueurune
oFme acumnmomacy dedurady.
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[image: image143.png]13-mucon, Ymoy
234 x—2
foy=2Etx=2
x—1
GYHKUHS TPaQHTHHMHT OFMA aCHMNTOTACHHN TOMHHL.
Bepuaran dynxua KYpHHHWMHY Kyfufaruya y3raprapamus:

foy=2x+34+
x—1

x>+ oo Haafx)= ﬁ—»o 6yaranu yuyH, f(x) byHKuMs-

it f(x)=2x+ 34 a(x) xypumuma wubomanamy MyMKiH.
Bympan aca y = 24+ 3 TYrpr uM3MK yRKUHS rpadUrHHHHT
OFMa ACHMITOTACH 3KaHK KEMus YHKaM.

6-TeopeMa. ¥y = f(x) dyHkuns rpaduaru x— + oo xa
y =kx -+ b ormMa acMnToTara sra GyaMWM yuyH

lim L9~k lim () —kx] =5

xatoo X Xrfe0

JMMHTAAPHHHT JpHEAH GYAMIIM 3apyp BA eTapaH.
By Teopema x— — oo aa XaM ypHEHAHD.
14-Mucon. Y6y

xt

f&)

o
yHIUA TPadUIHHHAN OFMA ACHMITOTANIADHHH TOIHHE .
W_ £

lim - =
wagw X xge £(LHx°

lim [f(x) ~kx] = lim [

)
—_ | =
it L(1 427
= lim PoEO 33t g
tote (L3 ’
JleMak, Kapana@rran QyHKUHA yuyH
y=x—3
YH3HK, omafacuMpTOTa 6yaann.
Mgrcoa Ba macananap

Ky#upary GYHKLHAAADHHHT KABAPHKIMK BA GOTHK/MK Opa-
JHKIAPHHH TORWHT:

= 63. f(x)=Inx.
61. )fc(;)o‘x s oa>i, 64, (9 =

62, f()=er. 85 [
144
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[image: image144.png]66, f(x)=

Vi 69. f(x) =xsinlnyx,
1+ x>0

67. f(x) == 70. f(x) = """
68. f(x)=x+sinx.

Kyjiuzary gynxupanap rpaduxiapuiHHr STRIMID HyKTaja-

PHHH TORMHT:
71. f(x)=cosxx. 79.,@):]_,_,(2_1?‘.
72. [ ()= e

o va=T 80. f(x) ="
) =e. 8L f) =24+ Inx.
0= — I 82. f(=¢sin~ .
T [ =4 83. o= 2, a0,
76. f(x)= ‘”—” b 0.

77. f)y = e“W 84. f(x)=m.
78 [ =1L 85. f(9 =y T=3.

4-§. ®YHKUHAJAPHH TYJIHK TEKIWMPHI
BA TPA®HKJIAPHHY YH3HI

QOyHKUMATAPHH TEKIWMPHUL Ba  YNApHHHT  rpadukJapuun
YM3MIIHA KYHHAArd koufa Oyiimya amaira OLMpHUT MAaKCaira
MYBODHKIHD:

1°,

DYHKUHARHHT AHHKABHHIT TYITAMHEY TOTMI;

2°, DYHKUKSHE Y3JYKCH3MIKKA TEKIIHPHUI BA YSWIHIU HYyK-

3.

4°

5.

6°.
7.

g
Gunan
TonU

TaJlapUHH TOMHILL;

QYHRUHAHUAT KYGT, TOX XaMAa NABPHEJIHTHHH aHHK-
nant; .
DYHKIUAHY MOHOTOK/IMKKA TEKLIHPHLL,
QYHKLHAH SKCTPEMYMFA TEKLIMPHIL;
OyHKLHT TPaQHTHHHNT KaRapHy Pa GOTHKIHK OpaiuK -
JIaPHHH 2HHKMAW, SFUAHI HYKTaJapuHa TOTHL;
DyHKUMA TPAGUIHHAHT ACHMOTOTAJAPHHH  TOMMIL,

Arap umkoruaTH GVaca, dyskunsankr Ox Ba Oy yKiap
KECHLIAAWTaH (arap yJiap MaBKYA 69/ca) HyKTAJapUHH
Ba apryMEHT X HUAI OMD HeuTa XapaKkTepiH KHAMat/ia-

PHRa GyHKUHAHHHT KUAMATAGPHRN XHcoGaall.
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[image: image145.png]15-mucon Yumby f (x) =

LIMPHET Ba TPAQHIHHM UH3MHT.

Bepuaran dynruma {{(—oo, — 1) Y (—=1, DU (1, + o)}
TYnaaMpa amaknanrad. By dywkuas yuyH f(—x) = f (x) 6ya-
rauunan y oky@raup. Jemak, QyHKEEAHKED rpadurn Oy YKKa
HucGaTaH cHMMETpHK GYnamst Ba yHu [0, 4+ o0} opamukpa Tek-

LHpHIL Kiost,
DYHKUHAMKT GHPHHYM BA HKKHHUH TADTHOIH XOCH/IANapH)

e T PP L (e )
f )= pray (0 “—

Bupunun Tapmu6au  xocuma [0, 4 oo) opamukHuHr x =1
HyKTacufaH Golka Gapua HYKTA/apuAa aHHKIaHraH Ba x =0
HyKTaa Honra afnanald. MIKKHEME TAPTHOMM XoCHMasMur x = O
nykTamard wuivata 7 (0) = —4 <{0. Ulysunr yayn f (x)
dyurm £ =0 HyKTana MakCKMyMra 3ra Ba Oy MaKcuMyMm
xuivar f (0) = — 1 6yaazm.

B 3um (0, 1) Ba (1, 4 o0) ma ' {(x)< 0 6yarauunan Gy
TynnaMaa [ (x) HMHC KaMmaoBanAurk KenuS wmxatw. CyHrpa

Bl o im 2R es,

xei0f X2 —1 aslyo 23—

2 . 2+ 1

2l e, lim 2o f
Xoo—140 X8 —1 ta—l—0 2—1

Gyararu yuyH x= % 1 (PYHKIMAHHHE HKKHHYH Typ Y3uAuw

HyXTajapH) TYFPH UYH3HKJAD BEPTHKA/ ACHMNTOTA/ADP SKAHJHIHHU
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Papwanky, h,— 0 Ja o fupHEH JUMHTTA ST SMaC.

Hemak, [Nupnxze ¢yskumacs [0, 1] cermenTra HuTerpas-
JAHYEYH 3MaAC.

4. llap6y AHFHHAHMAPH. AHUK MHHTETDANHHHF
GomkKaya raspHbH.

f(x) bysxuna [a, b} opaikkia awuKJaHrak G§umG, gerapa-
nanrax Gyacun. [a, b} opaaukHunT GHpOp
P={sp ... 5}€7

GYVIMHHIUMEN ofaiyikK. TYIJIAMHUMT aHHK YeTapanapH Xakuaard
Teopemara Kypa

= iBE{ O}, X€Mxg Xy
My = sup{ (J0}, %€l %] (k=07 —1)
AP Mapxyn Ba MXTHEDMY EkE[x,;, Xppn) YUYB
my < &) <M,

TeHICH3JHKJAD YPHHIAZHD.
2-TabpH. J/wdy
-t
s = \“ S S0 = > MAx,
k=0
BHFKHAHAAD Moc pasHmna JapOyRHHM Kyhd Xamia I0KOpH Hu-
FHHANAAPH Ael aTamaiy.

JapOy HuFHHAWNapH Y4YH KyltHiarh MyHocaGatiap ¥puh-
auap: (8, {11, 279-Ger).

Dsh<od<SH
2) m(b~—a) < ) < S,() < Mb—a).

M = sup{f(x)}, m = inf {[(x)}, x€la, &].
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[image: image195.png]JHemak, 2) mynocatar JlapOy Huruupuaapy TyoaaMnapHHRHT
YerapaJiaHraHyHrHy OUIIRpa.

3-tavpnd. {s{f)} mynaamrune amus roxopu weeapacu
[y pynxyuanune la,b] oparuxdoeu  sydu unmeepasu 9eb
amaiadu ea

3
v
s

b
1= {itodx B

Kabiu Geacuranadu.
(S} mygnaamnune anuy xydu weeapacy f(x) dynryus-

Hune [a, b} opasuxdacu woxopu unmeeparu de6 amaradu ea

4
7= { fax

a

Kabu Gereuraradu.

4-ravpud. Aeap f(x) ynxyuanunz [a,b] oparuxfaeu

Kydu 6q woxopu unmeepariapu bup-bupuea nene Ggaca, y -

xoada f(x) Qyuxyus [a, b] oparuxda unmezparranysiu Oee

fuaadu sa yagpruHe Mymud xuimamu .
Ie=l=1

f(x) yuruuspsar [a, b) oparuxdazy anuy unmezpasy (Puman
unmezpaau) deduadu 6a y

b
{ ods
Kaby Geszuranadu.
Deviak, b & b
oz = { fdn= § .
Arap :

5
f Hiddx { fixdx
69nca, y zoaga f{x) qum(rmﬂ 1a, Bl opasuxda usmeeparian ye-
4y smac Nefunain.

3-mucoxn Yuly

fley = x

Pynxumns 4-ra'spuq: éppamunia g, b] OpamMKZA WHTETpaJLTaHyB-
YH SKaHWHH KYPCATHHI.
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[image: image196.png]la, b] opamkHMpr uxThépuii P GYAHHMLIMEM OJiaME3 Ba
f(x) == x yuyn JlapGy FuruunapHen Tysamus. Xap Gup

[xp %] (B= 0,n—1)

opanHKza m, = X, M, = X%, oKauusy sucofra oJicak,

et n—l

Pt 1S, s

sy = 2 XA, =— __2-2, Ax

k=0 k=0

o bt 1 Vl .
Sh= Z K Ay=——+5 3 Ay

=

udonasaphi TONAMH3.
By mynocaGataapaan

s {5y = £=2,
inf (S,(} = ﬂ
SKaHWHH K§puw KuilMH amac.
Jemag,
® 1
_ p2—at
jxdx:b!;g' Sxdx= Qa
H H
656, f(x) = x dyHrums [a, b] Opa/uKmA HRTErpa/VIARyBIH Ba
. .
5 xdx = bz;az.

H
4-Mucos Ywby

_ {1, arap x pauuoHan cor 6y7ca,
ww) = 0, arap x mppallOHa1 COH 63vica.
Jupuxne dyukumscuan {0, 1] opammkaa  4-taxpud Eprammaa
HHTET PAJIIAHYBYHIHKKA TeKLUHPHHT.
[0, 1} opasuRHMHr WMXTHEpHH p OVIMHMIILHM KapaiiMus Ba
ywra HucGatan JapGy HueMHAuAapUHH Ty3aMus;
n—l
s = E mAx, =0,
k=0
n—l
Sh= EM,AX,t =1

k=0
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[image: image197.png]Byngan
sup {5,(} = 0,
inf{S, (N} =1

SKAHH Keaus unkain. Jlemax, Hdupuxae dynakauscsmr (0, 1)
OpaNHKAA KM Ba. IOKOpH mrrerpannapu MamKyR. JIekun

‘\" X(x) dx = S'x(x)dx
I 0

Gyrann caGabmi y [0, 1] opaiukia MHTETpa/VIaHyBYM  3Mac,

Asuk Huterpainuur  1- sa  4-Tavpudmaps  §3apo  sKeusa-
JIEHTAHP.

2-§. AHHK HHTETPAJIHHMHI MABXYJJIHTH.
HHTETPAJIIAHYBYH OYHKUHAJAP CHHOH

l-teopema. f(x) dynxuns (e, b] opanukaa aHMKAAHTAH
Ba Yerapaiadran Oynacud. By dywkuus [e, 5] opasukga HH-
TerpasiaHysu GyaMUIM YyH ‘Fe >0 OJuHraHga XaMm lyH-
nait & = 8(e) > 0 con TOMHG, [a, ) OPaIUKHHHr NUAMETPH
A, <8 Gyaran xap kaupail p 6yaMHMNICA HHCOATAH

SH—sh<e (Y

TEHTCH3AHKHHAT GAKAPHAKIWIK 3apyp Ba €TAPIHAKP.

Arap aBanruiek f(x) pyRKUBTHHHE (%, X, ] (k= 0,n—1)
OpaJHKZArH TeGPaHKWNHY ®, OpKaH Gearmnacak, y Xonma (1)
TEHTCH3JHK

n—}
S oan<e ©

k=0

Kypuriwra sra Gynaau.

2-teopema. f(x) dyukugs [a, b] opaiMKaa Y3AYKCH3
Gyaca, y 1y OpanMkia HHTerpajianysuH Gynaju.

3-teopema. f(x) dynkuna {a,b] opaankra wuerapanan-
TaH Ba MOHOTOH Gyaca, (YHKUHS Wy OpafHKia HHTerpad-
fanysud GyaanH.

4-Teopema. f(z) dynkumsa [z, b] opanmgAa uerapasaH-
TaH Ba Gy ODAJHKHHHI YEKJA COHAATH HyKTajapiia yauaaw-
ra sra Gyauo, Koaras Gapua ByKTamapuga yaaykess Gyaca,
GyHkuus Wy 0paHKAR METerpallanysur Gyaand.
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[image: image198.png]\

N 5-mHcoa Ymby
: )
= jx’dx
i

HHTErpaiHy XHCOGJaHT,

f(x) = x® ¢ynkums (a, b] opanmkaa y3ayweua Gyaranu yuyn
2-TeopeMara Kypa y KapanaéTrad CpanHKAa MHTerpajiaHyBus

6ynand.

JHemax, 6y $ynkunsauar [q, b) opanug  Gyfinua uHTerpatn-
HH Tabpudra kypa Xucobnawna [a, b] OpaIMKHHHC  GYIHBHIH-
HiE Xamaa xap €up [x, x| 6Yaaxza &, nyKrasapuuu umTer-
pan HHTHEAM Ba YHAHT ANMHTHHH  XHco0jaura KyJalt KHanG

ORI HMKOHHATHrA 3ra GyJaMmus.

Lityen 91,1;160pra onrad xosta [a, b] opaiMKHH 7 Ta TeHr
Gynaxxa 6yim6, &, (k= 0,7n—1) Rykramap cupatnga [x,,

xn+ll CErMEHTJIADHUHT Yan YeTKH HYKTaNappHH O/lamus.
Hamikana

a1

v(a+k Sbza)

J;”[na+"’“"’ AL R Ry P P X

n

+(":") LRSS +(n—-1)2]=

=b—a[na2+2a(b-a) R
n n 2
(b—a2 (1 hnEn—1

nt [ :

+

Ap= 0 (n— o0) xa smmuTra YTHG, TOMAMHS:
. !
limo () = — (8* —a¥).
limo, () = 5 ¢ —a)

Heumak,
b

j‘xz dr = —;- (& — a®).
a
&-Mucon Yméy

ja"dx @>0
0

HHTerpanHn X,HCOﬁJlaHl‘.
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[image: image199.png]Xymm 1okopumarn 5-muconra yxwaw [0,1] cermentHu Tenr
n Ta 6yaakkka Gyqamus pa §, Wysramap cadatuma [x,, Kol

(k=0,n—1) CerMeHTMAPHRHT YAN WGETKH HYKTATZDHHH 0Ja-
Mu3. Haruxaza

|

n—{
o= WfEAn =+

k=0
Ginann.

a >0 sKaHuHH XHcOOra OAra XOMNa f=—> oo Na JIMMHTTA
YTHO, Tomamus:

1
Xycycan a = e Gynca, J'e" dx uwterpai e—1 ra TeHr Gyuaiu.
0

7-Mucoa Yuwby
b
ax

X
a

O<a<h)

HHTErpanHi XHCOGNAHT. 5
Dapas KWIARMK, P [a,b] cerseHTHHHT HXTHEpHE GYauHuwEA
Gyscun. &, Hyktamap cupaTHia KYHWIArUTapHH O/aMus:

W=Vian (¢=0n-D

Hamkana

n=1

n—t
= Ay
outh = Jesn= 3 iy =
=

=

Xocun G¥nanu.
JHemak,
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[image: image200.png]8-mucoa Ywby
b
S xdx
3
uRTerpasEi (a, b] CErMEHTHMHr MKKHTA Typauua OfuMAntIga-
pafia ta &, HYKTANaDHHHT Xap XHJI TAHJAHHIUIApUAAa XHCOOJAH.
a) [a,b] cermentid n--1 1a Tenr Gynakka Gyau6, &, HyK-
Tanap cudatnia [xy, x,. ) (k= 0,7) opazMKiapHuur uanm uer-
KH HyKTajapur onamis. Hartwmkana

n

b—a b—a\ =

=2t +p 228 =
oD n+12(“ He )

=0

=%[<n+ 1)a+b_“(l+2+ . +n)]=
2t et i 2 ]
XO0CHA Gynanu,
n—co ja JEMuTra $THG [TONAMM3:
b b —at
frde="7""

6) a, &) cermentnu n Ta Tewr Gyiakka OYm6, § Hykra-

Jap cmpawma xap Gup [xk, Lpqd B=0,n— ), n—1) opaHKIap-

HHAT YpTaciia eTyB\u; k+2ii HyKTanapi onamus. Ha-
THXAZA
b—a Setipi_b—af x+x it
o=t S tor(nn  agn
=
ot b—af xR
+.”+n22/x|)=n(o LIRS

+xn—|)=b:a(a+b = Datt=e. f("?;[))

Gynanu.
n~- 00 Ja JUMHTrA ¥THO, TOmaMH3:

21— g2
e

b
gxdxz

a
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[image: image201.png]Mucoa Ba macananap

1. Arap f(x) dyaxuns [a,b] CerMEHTIA HHTErpaiNAHyBYA
6yaca, YHHHT IUY CeTMEHTAA YerapafladTaH SKAHJMPHHH He-
Gorsanr,

2. f(x) bynxuua [a, b) cermentia MHTETpaMaHYBYH GYIHIIA
YUyH ¥ & >>0 ompradfa xaM wymjah § = 8(e) >0 Tormnus,
DHaveTpsap § Aak KMYMK Gyarau {a, b] CErMEHTHMHD HXTH-
épnit P; Ba P, GyqMHMmJIapHza

lo, (D — 0, i <&

TEHPCH3AMKHRHI Gamapu/Idiie 3apyp Ba €TapaK SKaHuHH HCGOT-
NaHT. :

3. Mlurerpan fiwrmnamsunr ymmute Tabpudunn Tefine 6yiiu-
Ya KeTHPUHT,

4, Yoy
a2

a) | sinxdx, 6) \xf‘dx‘ B) fo_dx,

n {—(0<a<l; ), 1) ix dy, n€sg ns—1

HHTerpa/jnapHH Taspid Epaamuzia x_ucoﬁ}lanr.
3-§. AHHK KHHTETPAJIHHHT XOCCAJAPH

€ 1° Arap f(x) dynxuns la, b) opanuxia HHTErpanJaHyBuH
69sca, y ucramrad  [o, P} < [a, b} opamukna Xam HaTerpan-
nanypun Gynanu.

2°. Arap f(x) bynrunn la, ¢] Ba [c, b] opamxaapaa m-x»
TerpavianyByn Gyuca, y xoama dyukuus [a, b] opaidkaa  Xam
nHTErpaJNanyBun G6ynaiu sa ymoy

b e b
f Fxydy = gf(x)dx+5'/(x)dx

dopmyaa Ypunan 6y nanu.

3°. Arap f(x) gysruus {a, b] opaiMKRa HHTerpa/IaHyBuH;
6Yaca, y xoaga C-f(x) (C—const) xam Wy oOpatHKia HHTEr:
pasiaHyBin Gysann Ba ywSy

fo(x)dxr-Cff(x)dx

dﬁopMyna Ypruan 6§aaaH.
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[image: image202.png]4°. Arap {(x) Ba g(x) dyrxumanap {a, b] opanukaa murer-
pannanyBus Gyaca, y Xomma f(x) £ g(v) ¢ymkuma Xam mry
opa/MKAa HHTETpa/LIaHyBuH G6YJamk Ba ywoy

b 1] 14
[ @ g@ide= {f)de+ [gtadr
T a «
dopmya Ypurnu 6yaanu.
I-hatuxa. Arap f(x), fo(x), ..., f () dysxuusaap
{a, b] opanmkia muTerpanranysus Gyaca, y xoama yweéy

Ch@ + Cli@ + ., . +C,1,(0) (€ = const, i = 1,7
GyHKOHA XaM wy opanuKia HATErpaANAHys4H Ba

v
JlGh@+Ch@+ ... +C,fWds=

13 &
=G{h@dr+ ... +C, [, (dr

Gopmyna Ypuaam Gynann.

5°. Arap f(x) Ba g(x) dynxuusnap {4, b] opamuKaa wWHTEr-
pannanyBuu 6ysca, y xoina f(x}-g(x) dyukuus xam wy opa-
JMK[a MHTerpa/iaHyBuM GY/1and.

2-HaTuxka. Arap f(x) dynxuma [a, b] opaswxza muTe-
rpasnadysdr 6yca, VN yayd [f(0]" dynxuwa xam wy
0panMKaa KHTerpasnaHysud Cyaamg.

6°. Arap f(x) dyexums [g, b] opaTHKIa HHTErpaIaHyBuM
6ym6, ¥x€la, 6] nap yuya f(x) =0 6yaca, y xomma

3
Si(x)(!x>0 @>b).

Synam.

3-matuma. Arap f(z) pa g£(z) Gynkuusaap [a, O] opa-
JHKJA MHTerpannanysyu Gyam6, V-z€[a, b] aap yuyn f(¥)<
< () Tenrcuammxk ypuuam Gyaca, y xomta ywly

b b
[1@az<{a(0)dz
g a
TEHTCHIANK XaM JpuHAu Gyrany.
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[image: image203.png]7°. Arap f(x) Gynxums [a, b) opaimkia MHTerpa’nanyBuH
6yaca, y xonna |f (x)| dynkupa xam wy opasngaa um‘erpa:l-
JlaHyeur 6ynann ma EH

\j [@dy < jlf(x)l dx

TeHTCH3THK YpHHIH GY/IanM.

f(x) bynkuna [a, b] opanHKza aHHKJAHraH ¥ yerapasanras,
Gyacun, Y onga la, b} opamukga m=ini{f(x)}, M=
= sup {f (x)} maBxyn Ba ¥x€la, b} Aap yuyH

<fly <M ;
TEHTCH3/MK JPUH/H Gyna;m H
8. Arap f{x) Qyuxkuns la, b} opamkza HHTerpamxaHyaqz

6yaca, y mmxab wyufall yarapmac p (m < p < M) con Mase
IKYAKH, Yy f J(x)ydx = p(b—a) Tenrmk ypurm Gyamm,

a
(By ¥pra KuiiMaT XakuRari Teopema.)

4-paruma. Arap f(x) dyukuns {o, 5] opanugua ysayk-
cu3 Gyaca, y xoapa 6y opanukia wynzai ¢(c¢ la, b)) nykra
TONUAANHKH,

»
{i@ydz=1@0—a)

a
TeHrJMK YpuaAH Gynami. g
9°. Arap {(x) Ba g(x) dymxkuusnap [a, b] opanHkaa MHTEr-
paslaHyBul 6yand, g(x) GyHKUnA LIy OPAHKAA ¥3 HUIOPACHHH-
ysrapTHpmaca, y X0aja Wwyhuaft ysrapmac p (m < p << M) col
MARKYAKH

b b
[i@ewdr=p[gwax

TeRr/MK Ypuusm Gfnanu.

5-uaTHxa. Arap f(x}) OyHkuHs |a, b] opasHxna yaayKe
cus Oyaca, y xoana le, b] opanmkna wykpait c(c€[e, b))
HYKTa TOMHAAIHMKH,

b b
[I@e@az=10 [g@ds

TEHTMK YprHAN Gyaand.
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[image: image204.png]f(x} Gyukuust (g, b] opanuKkia MHTerpasJaHyBuM GYJICHH.
VY Xon1a aHHK HHTerpaanakr 1°- xoccacura kypa f(x) ¢yHkums
netanrak g, x} < la, 6] (@ < x < b) opaymgna Xam uETerpaj-
JlaHyBud Gyaagu. Pasiuanku,

{1@a
J
HHTerpan x ra Goruk Gynamt. Yuu F(x) 1e6 Genrnnafimus:
F(x) = f feyde.
F

10°. Arap f(x) dynxunst la, b opaauxia HHTErpaLiaHysue
6yaca, F(x) GyHRUMS WY OpanuKKa YaAyKcHs GYmanM.

11°. Arap f(x) dyukumn {a, 5] opamukia HHTETPALNAHYRHH
6ymus, x,€{a, b) nykraga ysnywems 6yaca, y xonmma F(x)
GyHKUMR ¥, HyKTaZa AubdepeHlyALIaHyBH OVaaiu Ba

F(xg) =[x}
TEHTAMK Y PHHIHIHD.

6-naTuxa. Arap f(x) dynkuns la, b] opasukaa ysayk-
cu3 6aca, y xompa Yz €la, b aap yuyu

F (@) = f(z)
6ynand.

SHRH HOKOPHTA KEeJITHDHITAH AHWK MHTerpajHUHT Xoccalapu-
JAau Gab3UAAPHHH TaXIM KHIAMH3.

4°-xoccara kypa f(x) pa g(x) ®yskuwsnap la, b] cer-
MEHTAa HHTErpajjianysun Oyaca, y xomma f(x) & g(x) dynk-
UHA XaM WY OpanHKAAa HHTErPaifanyByd Gy.iajH.

Qapas Kwraimg, [(x) 4 ¢(x) Pynkuust [a, 6] cermentia
mETerpaananysur Gyacuy, y xonma fx) sa g(x) dysxuwnnap-
HUHT X2p ROHM (@, b] CETMEHTIa MHTerpa/JAHYBYH IKaHH Keans
YUKAAHMH?

Mucos cudatana yusy

_ (1, arap x pamonan cor GyJca,
fe {0 araj ¥
, arap X MppalMOHal cOH Gyaca,
. [—1, arap x paumosan cou 6yuca,

e { 0, arap x uppaumonan cou 6yuaca
bynximistnapan Kapaiak. Mawaymrn, Oy dyskmsap (a, 6]
CerMeHTIa MHTETpaIaHyBYM 5Mac, JeKRH f(x) + g () bynxuus
la, ] cermentna murerpainauysurpup. Arap f{(x) y=nus
KYPHHHINAKG J3rapTupMacian g (x) GyHRURA cndatnia ywGy
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[image: image205.png]- 0, arap x pauwoHan cod Gyaca,
g0 =1_ 7 s
, arap x MppauuoHan con Gysica

$yHROMAHN Kapacak f(x} -+ g(x) dynkuma [a, b] cermenria
HHTErpa/TAHYBYH OyAMaliin.

5°xoccara Kypa [(x) Ba g(x) dynxuusnap [a, b) cerment~
fia HHTerpasaHypin Gyica, ¥ Xoada f(x)- g (s) dysguua xam
[a, b] cerMenTIA HHTerpasNaHYByH GYJIaLH.

£ (%) g(x) Gynxuuarur {a, b] CErMEHTAR HHTETPALIAHYBYH
G6ymumunan f(x) Ba g(x) Qynkupanapeanr {o, b} cerMentla
Xap AOMM HHTerpaj/aHyBuH OYJHILH KeMuG UHKAWMMH, Aerad
CaBOJT TYFHAALH.

Mucon cudparana ywoy

= - 1, arap x patinoHan coH Gyiica,
f0=e {—— 1, arap x uppaunonan cod Gyaca

yHKUMIAPEH  Kapacak, f(x)-g(x) dynkuusmusr [a, §) cer-
MEHTAa MHTerpaIaHYBUH SKaHHHW KYPHII KMWHH 5Mac, JekH
f(x) Ba g(x) dyurunanap [a, b} cermenTia HMHTErpalMIaHyBYH

Gyamaiing.
Xynpu wy f(x) Gywsups éplammaa 7°- Xoccand XaM TaX-
A KU MyMekH. Papwanky, [f(x)] =1 dyskuus xap Aoum

[a, 8] cermentha HMTerpa/IaHysud, JIeKMH f(x) ¢yHKUmA Oy
OpanMK/a HHTerpaladyBuy 3Mac.

4-§. AHHK HHTEFPAJNJIAPHH XHCOBJAL

1. Hewton —Jlefi6unu popmynacn.

B-Teopema. f(x) dyuxuma [a, b] CerMeNTEa YaAyKCH3
6yaca, y xompa 6y Qymkiuasuar nxTHépuil GomaaHrHy dyHk-
unack F(x) yiyn

13
[t@dz=F(x)

- F (b)—F (a)

dopMyna ypuuauAKD.
Opnaraa 6y dopMyaa Hoomon- Jedbuuy gopmysacy  Iefin-
AaIH.
9-Mucon Yy
\ﬁ“ &
& Vira

HHETETpaHH XHcoBnaHr.
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[image: image206.png]sh2 sh2

j &l Y TFD] = D TERT
yvifa shl4- ¢ Tshzl
shl shi
-2 —2
L2 et etiaet
EYERST etel feet

2. AHUK HHTeTrpaAnapHK XHcoGaaw ycyanapH
1°. ¥srapyBUMHN anAMawTHPHIL yCy AH
b

®apas Kunaitauk J"i(x)dx HHTErpanaa yarapyeun x ymoy

a
x=q{/) dopMyna GunaH aIMawTHPHITaH 6Ynn6, Kyituzard
wapTaap GaxapHIICHH:

2) @) dynxuns [«, f] opamMkia aHEKJAHTAH BA Y3/YKCH3,
t yarapysun o, ] cermentaa ysrapramaa QyHKUHA KHAMaTaapu
{a, b} opamuian uRKMAHH;

6) ply=a, 9@ =0b,
B) @(f) dykkums (&, P] OpaiHKAa Y31YKCH3 XOCHAAra 3ra.
Y xoima

4 8
{t@de= [ (e@)e O

TEHIMHK YpHHAM GFAami.

Opataa Gy GopMy/Ia yaeapyesuni aAMQUIMupUs urmeepan-
Aaue opmyaact NeMura.

10-Mucon Ymsy

a
[eVa—3 dx
0

HHTErpATHE XHCOOMAHT.
X =aqsin# anMaTHPUIL HATHXACHAA
/2

A
Sx’ VaE-—aF dx =a* 5 sin®?-cost fdt =
1]

¢

" a2 . ﬂ/?l "
=“_5 sin® 2t = ”—j L
4 § 4 B 2

2

Gynanu.
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[image: image207.png]2°. Bymakaa6 uHTerpannam ycyan

u(x) sa v(x) dynkuusnapaunr Xxap OupH [a, b} opamukaa
yanykens ' (x), v'(x) Xocwnanapra sra 6§Achu. ¥ Xoaja
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