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Cy3 BOIUIH

YalexncToH XKYMXYDHATHAA THA XaKHAAr#d KOHYH Ka-
6yl KUAUNTAHHZAH cyHr, ZeapaH xamma danmap 6yfinga
§36ex THAHZATH afaGUETNAPHHHF TAKYHJAHTH CE3HIHO
KoA4H. MaTeMaTuk aHanda G6yhnua T. Asaapos Ba X, Man-
CYypOB TOMOHHAAH E3MJIFAaH HKRKH XEJAAMHK KHTO0 0Oy Ma-
cajara Mabaym Kanap xapo6 6yaau. Uy Gnnan Gupra
6y KHTOGJapra MOC MHCOJ Ba Macajanap TynaaMH apa-
THLI 9XTHEXKH TYFHIAH.

Ywm6y wuto6 Towkent JaBaat yHHBePCHTETH MaTeMa-
THKA (axkyNeTeTH YKHTYBYHJIApHHHKT GHp TYPYXH TOMO-
uifay Tafiépaanrad 6yand, y MareMaTHKa HXTHCOCAHIH
6yfinua MyTaxaccHcaap Taflépiall pacTypu Ba OKOpHAA
Kaiig sTHAraH KHTOOJap acocHLa €3HJraH.

KutoGunHr 6y KHCMHFA BacTAaOKH TYWYHY3AAP, COH-
AH KeTM3-KeTJHK Ba YHHHI JHMHTH, (QYHKUHA Ba YHHHAD
AHMATH, QYHKUHS Y3AYKCH3JIHTH Ba TEKHC Y3JYKCHSJIHCH,
OynxuussurEr Xocuna Ba Auddeperunany, auddepeniznan
XHCOGHMHT acocHéi TeopeMajJapy Ba TaTOHKJAapH, aHHK-
Mac Ba aHMK HHTErpanfiap, aHHK HHTETpaJNAapHHHI $aB3H
Oup TaTOHRJIAPH Ba COHAH KaropJaap MaB3yJapH KHDH-
THJFAH,
~ Kynnanmaun &smmipga myaanudiap xap GHp MaTeMa-
THK TYIIyH4Ya BA TACOHKJIADHR MOC MHCOJl Ba Macahajap-
HH TyJAHK Ba CHHYEKAA0 Tax/ WA KHAHG euHll OpKaJH
YKyBuMAApra eTKasHWIra Xapakat Kuaguaap. Kjananma-
Aa 244 Ta MHCOM Ba MacaJa GaTadcHa eunb KypcaTHAraH



6yan6, 1502 Ta MHCOX Ba Macana MYCTAKHI €YHII YIyH
TABCHS 3THATAH,

Y6y kurotuu ésnmna Tomxent Hasaar yHHBepcHTe-
THIA Kyn Huaaap MofaliHKAa MATEMATHK aHaJH3 KYPCH
6¥itnya osn6 Gopunaran gapenap xatra épaam OGepam. Iy
funan Gupra kMTOG Kyaéamack Tafiép 6yarau, y smamk
Japciapuia CHHOBAAH YTKA3HJAZH.

Kuto6 gynésMmacunn YKuO, YHHHr aAXIIHAaHUIONTE ¥3
xuccanapuuy Kjmras npogeccop A. Ab3aMos, LOLEHTIAP
M. 3oxupos, A, Hazapos, A. JXanunosnapra myannudaap
MHHHATAOPUANNK GHIAZMpanusap.

Kyanauvanard xamavankaapid OGaprapad 3THID Ba
VHHUHT CcHATHHH sxupjgamw GopacHAardH (QHKp-Myaoxasa-
Jap yuYyH Myalasaap OaAMHAaH Y3 MHHHATZOPYHAHK.
JNapHHE GHALHPaAHIAD.



1 606
FRACTIABKY TYUIYHYAJAP

1-§ TYNAAM, TYIIAMJAP YCTHHA AMAJINIAP

TynnaM TylUyHYacH MaTeMATHKaHHHT GolIaHFHY, afiHH nafit-
Ja MyxuM TyIlOyHuajapufad Oupuzup. TynaaMuu TAmKWI 3TTaH
Hapcajiap (npeAMeTaap) YHHHr saemeHT/IapH Jeitnaapu. Oparia
ryanamaap Gom xapdaap 6unaH, YHHHC S/EMEHTIapH §ca KH-
yik xapdaap Ounan Genrunanaan. Tynnamnap snemeHTNapH-
HHHT COHH HYKTAH HA3apuiaH WKKH XHA GYaapu: 1) ueram Tym-
namnap, macanan, A = {2, 4, 6, 8} T¥niam, 2) uexcHs TYnNaM-
aap, macaqaan, N={1, 2,4, ...} t¥nnam.

Urxnra A Ba B tynnam Gepmarag 6yncun. Arap A t¥n-
JaMHHHT Xap 6Ap sjeMeHTH B TYNAaMHRHT XaM 5JeMeHTH GyJa-
ca, A ryniam B TynaaMuuHr xucME €Ku KHCMEA TYnmaamu Jeb
araidaid pa A < B Kafm ésunafmn.

l-Traspud. Aeap A B ¢a B A 6yaca, y xoada A ea
B myjnaamaap 6up- Oupuea mewne mynaamaap 0e6 amaradu éa
A = B kabu ésuradu.

2-Tanpud. A sa B minramaaprunz bapua sremenmaapu-
darn mawuxur monean mynaam A éa B mynaamasap durunducu
(Oupaaunacu) Ge6 amasadu ea A \) B. kabu ésuradu.

3-Tabpnd. 4 sa B mynsamnaaprune ymymuid ssemenm-
Aqpudan mawkur monean minian A sa B mgnaamsap xg-
naagmuacu (recuwumacu) 0e6 amasadu eéa A 1 B xadu ésu-
A0,

4-tavpn . A mynaamnunz B mygnramea meetnan Gga-
Maean shemenmaapudar mysusean mgnaax A mgnaamdan B
gzgmamnuue adupmacy 0e6 amasadu sa AN B rabu ésura-

i,

S-tavpud. A minsamuune B minsamea mezuuiau Oga-
Mazan aaeme wmaapudan ea B mynaamnune A myniamea me-
eutan Ggamazan aremenmaapudan mysusean mgniam A ed'B
MYnAGMAGPH une cuMmempur adupmacu 0e6 amaraduéa AAB
Kabu ésuradu.



G6-ravpud. Bupunn sremenmu A mgniamdan, UKKURLY
saemermu B mgnaamdan orunzan (a, b} (a€ A, b €B) xj-
puruudazu scypmausapldan mysuszan minaamza A ea B
mignaamsaprunz Hdexapm xgnadmmacu éxu mgrpu Kjnadme-
macu 0e6 amasadu sa A X B xabu €3uradu.

Lemucoa. A={1,2, 3}, B={2, 4} 6Yncut. ¥ xoiza
Al B={1,2234}, A} B={2} _
ANB={],3}, B\NA={4}, AAB={l, 3, 4);
AxB={(1,2, (1, 4, £, 92, 2,4, 3,2,

3,
6yaann. : -
T-Taspud. Acap A mgneam U mgnaamnune xucmd,
avru AU 6gaca, yuby
UNA={x1x¢U, x€ A}

TSH’U!a::lM A mgnaamnu U mgnaanza mjrdupysuu mgnaan 3e6
amaradu ea CA éxu C,A xabu Oercusanadu.
Kyfufary Xoccanap §pHHAHAUP:

1°, C {CA) = A.

2. C(AUB)=CAN CB.

3. C(AnBy=CAU CB. _

£, ANCA=g, Al CA=U (@-6§m rynaam).
2-MHucoa. Yuy

ANB=ACB

TeHIVIHK VPHHIH SKAHHHH KYPCATHHI.
Hkku TynnamayHr Gnp- Onpura TeHr 6Vauiiy Tabp udura aco-
caf GepuiiraH TeHNVIMKHHUAT YpHHAH OYAHIIHHN K¥pca THU YuyH

ANBcANnCB e ANCBcANS
MyHoca0aT/apHHRT GaiKaPHIHIOMHH KYPCaTHLI eTapJi.
¥ a€ AN\ B Gyacud, y xonga:

acA, aEB=-a€A, acCB=acAnCB.
Hemax, ANB<= A CB.

dam ¥ a€ A N CB 6yncan:

GEA | CB=acA, acCB=acA, acB=>a€ A\B.
Hemax, A | CB< A\ B. Hatuxana '
ANBCANCB, ANCB=AN\B=+A\B8=A4CB

OVMHILIHHH TORAMH3.



Mucon Ba macananap

I MyHocaGaThap HEHP YpuUHAN OYIHILMHE KYpPCaTHHEP)

Kyifinza H

1. AN BcAcA|SB

2. AN(AyUB)=A.

3. ANBUO=ANBUY@ANC

4. A BNO=@AUBNEAUL

5. AN(BAC) =(ANB U (ANO

6. AN(BUC) =(ANB) (AN

7. AU(CANBY=AUB. -

8. AN(B\C) = (A\BUANC)

9. (ANB)U (B\NA)=(AUB)\(4n B).
10. (AN\B)U (B\ A= (A ) B) N (CA U CB)

2-§. XAKMKMA COHJAAP

Q —'Gapua pamuoHan coujapiaH uGopaT TVnnam 6yncuh.
6-rawspud. Paguonasr conaap mgnaami Q HuKz Kucmaa-
pu A ea A" mgnaiamaap

D A#tp A0,
2 AY A =Q,
3) Ya€A vaeA =a<lda

wapmaapiu Kanoamaanmupcun. ¥ xoada A sa A" mgnaam-
rap Q mynaamda kecum OGamapadu Oeduradu sa Oy Kecux
(A, A') xabu bercuranadu. A mynaam xecumnune xydu cunt
pu, A" mynias Kecumrune xopu cudgu dedusadu.

Q TtYnnampa Oaxkapmiral Xap Kawaaii KecuM ¢akaT HKKH
TYPAH GFJHILH MYMKHH:

1) kyhin cHH(QHAA SHT KAaTTa 3JIEMEHT EKH 1OKOPH chH(uaa
SHT KHUHK 3JeMeHT MaBjkyA G6yaraH kechuM. DyHmafi kecum pa-
HHOHAN KeCHM Je6 aTasiajii.

2) Ky#H cHH(HAA 3HT KaTTa 3feMEHT MaBXKyJA Gy Marad sa
IOKOPH CHHGMHAA SHP KHYHK SJEMEHT MaBXyaA OyAiMaraH KecuM.
Bynjafi KecuM MppauMOHAN KecHM 2e6 ata/iaid.

Bua 1-Typfaru KecuMra yHra Moc SHT KarTa &KH SHT Ki-
UHK paillHOHaJl COHHH Moc K¥siMu3. By xeammysra xypa 2- ryp-
Aary KecuM yuyH OHpOp pPalMOHas COHHH MoOc KYiuG 6YiMaitnm.

7-trabvpHud. Payuonar conrap mgnaamu Q da Gaxcapuas-
21 UKKUNMU myp Kecum (UppayuonOs Kecum) uppayuondn
CORRU aHuKAatiu Oetiurady.

Bepnaran kecnm (A, A”) amngjaran cor o ==(4, A") kj-
puHHIIAQ XaM ésunaad. Pauuonan Ba uppanyonan counap GUTTA
yMyMult HOM OHMaH XaKRKHMA conmap Jefiunapu. Bapua Xakp-
KHH connap Tymiamk R xapdu Cunad GenrusaHagn.
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Xaxpknii comnap Tymiamu Kyfutard xoccanapra srat
1°. XakHKHI COHAAD TYMIaMH TapTabjanrad TYn/iaM.
- 2% Xaguguit CORJI2D TVINIAMH 3W4 TYILAaM.
' 3°. XakuKpit COHNAP TYMIAMH TY/MK (yanykcus) TYRAam.
¢ XaKUKHI cOHJIAp YCTHAA apuPMeTHK aMmamiap GaskapuJajy
(xapaur: [I], 2-606, 7-§).
3-Mmucon. Yuify x*=2 TeHrJaMaHH KaHOAT/IAHTHDYBUH
XaKHKUA COHHMHT MaBYIJMHHH KYPCaTHHT. '
KyfHnary pauHoHa® CoHap TYM/IAMHHE ONAMU3!
A ={r:reqQ, r*>>2},
: A={r:reQ, r*<2}.
By A, A’ tynunamaap Q ua (A, A’) xecum Gaapafu, UyHKHI
NDIEA 2€A =A%, A'=% 2.
2) va€d, wad €A = <2< (@) =a < (@ P=+a<la’.
3 AUA =Q.
By KecuM Gupop o XaxkMKuit COHHM RHMKAANIH i

a=(4, 4').

Sumn A Tynaamga sur katra, A’ TynaamAa 3ca SHC KEYHK
SNeMEHT (COH) MaBKYA SMACHHLUHH KipCaTamus.

"

A’ Tynaampa r, CoHRH (ry > 1) onmd, yunur épfamuia ywmoy
r.—:l; pauHonan COHHH Kapafimus. (Dymga n Harypald cOH

2
y

n>

372
TOHICH3HKHH KAHOATAAHTHPCHH (n =[ — ]-[-

+ 1 ne6 onmu mymxuH). Arap
148 35 3 1 3 . 3r,
(=) SR T Tw Tt T
1 — 3."0 3re—1 3___'?:0_
TR T T >

Gysmnpan srTRéOpra OMCAK, yHAA (ro —%)G A" GyIHUHHK
Tonamus. Ilynpah xum6 ro€ A’ con oaudranpa, 6y clormaﬂ
KHUMK 6¥siran wyHAal r.,-—:; COH MAaBKYAKH, 7g— -;E A’

6ynany. By sca A° TyTiaMHUHT 3NieMEHTAapH OPacHIA SHT KH-
YHTH MABIKYJ IMac/MCuHE Kypeatamd. Xyaad wy iya 6unan A
TYUNAMHEEE 37ieMeHTVIapid OpacHia SHT KaTTacH MaBXyJA 3Mac-
anra kypeatwiamy. Jdemak, (4, A’) uKRHRESH TYp Kecud 66,
¥ & HppaWHoHaJl COMHH AHHKJAHAH.

Xakuguii conniap ycTHHA apuhMeTHK amasnap Oaxapuul Kou-
macufian oiifianannd of = 2 3KAHMErHHA KYpuiul KMAuH SMac.



I0xoprna Kypeatunran ycysn OuAaH MYypaKkaOpoK Xagkmkuft

e 3 — /= —~
COHJApTa, Macaniad, ]/1 +V?2, I/VS + 12 counapra wmoc
KECHM/IADHH KYPHIU XaM KuiluH 3Mac.

8-§ XAKHKHA COHHHHI ABCOJIIOT KHAMATH

Bupop x€R (x+<0) conmn osaiinimk. Papwanky, x, —x
coHnapHpaaH 6upn anbarra mycfar Oynaaw. By MycGat con x
COHHRHr aGCcOMOT KUAMATH €6 aTaRajl Ba YHH | x| KYpuHMUI-
Ia Gearunanamu. Hoab counmur aGcomoT KufiMaTiH Ge6 HOMb
COHMHMHI ¥3M onpHany. Jlemak,

[x|=[% arap x > 0 6yca,
—x, arap x < 0 6yuca.
- Xakukpi coHnuHr aGeosOT KuiMaTH KyMHAarM Xoccasapra
ara: :
1°. v x€R con yuyn

2120, fx|=|—x), x< x|, —x<|x]
Mynocalataap YpuHAHEHEP.
2°, Yy ‘

|¥] a>=—a<x<a (@>0)
x| <ae=+—a<x<a

MyHocabaTaap yPHHAMAHP.

- 3. Ywby

[x+y|<ix[+1y),

x—yl=]lxl—1gll,
lx-g|=lxl-{g],

Li=lf =0
y 141

MyHocabaTnap VpHHAHAHP,

4-§. COHJIH TYNJAAMJAPHHHT YETAPAJIAPH

_ OMeMeHT/IAapH XaKHKME COHZApAaH uGOpaT TYMIAM COHAW
Tynram Jgel atanaan. Macanaw,

{x:x€ER, agx < b)=la, b, (n
{x:x€R, a<<x<b)={a, b), (2)
{x:xER, agx b} =g, b), 3
{x;x€ER, a< x Kby =(a, b (4)



TYnAaMaap couan Tymaamaapaup. (1) TYonaM cerMeHT €KU Kee-
ma, {2) T¥naam HuTeppas, (3) Ba (4) Tynamaap APHM HHTEp-
Bajnaap Ae6 atanaiy, ) '

Bupop £ tyniam (F < R) Gepunran OGyJcHH.

8-rabvpud. Aeap wyndali M con (m con) maewyd Oia-
cartt, ¥ xC E yuyn x < M (x > m) menecusiux baxapusca,
E mignaam soxopudan (xydudan) wecaparanean Oelusadu.

9-taspud. AeapvM con (¥ m coH) oauneanda xaMm utyr-
datd x,€E roumncaru x, > M (x,<m) menecusiux baxa-
pugca, E mgnaam roxopudan (xyaudan) ueeaparanmozan Oedu-
Aaou.

10-ta vpud. Aeap E mgnaram xam xyiiudan, xam toxopudask
wezaparanzan 6gaca, E minaam weeaparanzan Oeduaaou.

l-Teopema. Xap Kanpail 0OKOPHAAH uerapanaHraH tTyn-
AaM YYYH YHH TOKOPHAQH MerapafoByH COHjap MYHRA IHT JkH-
YHIH MABHYA.

1l-taspud. Oxopudan weeapararean E minaam yuys
YHIL FOKOPUDQH 4e2apaA06HIL COMAQPHUNE 3HE KUAURW MJnAas-
NUNZ auuK oKopu weeapucy deduradu ea sup E kabu Oeaeu-
Aanadu,

Papiangy,

1) ¥ xCE VUyH X < @,
2) ¥e>0 yuyn Jx,€E, xy>a—e.

2-reopema. Xap Kanzail KyfinaaH verapaJaHTaH TynaaM
ydyH YHH KYHHEAH HerapanoBys COHAApP OpacHAA 3HT KATTacH
MABHYA.

12-Tavpud. Kyiudan weeaparanzan E mgniam yayn ynu
Ryludan wezaparosiy COHAGDHINZ 3HZ KAMmack MgniaMuune
aHuK Kyidu weeapacu 0e¢6 amasadu ea infE xabu 6Geazura-
Haou.

Pagtnank,

. = b 1) ¥ x€E yoyr x> b

inf £ = b {2) Ye>0 yuyH gx,€F, x,<b-+e.

4-mucon Arap £ tynsam (£ < R) oxopunas verapaiaH-
ran 6ymu6, E, — E Gyaca, y xoaxa

supE, sup £

sup £ = a-===>{

GY/IMIIHHN KYPCAaTHHT .

E tynnam oxopugan uerapajanran, £, < £ 6yaramd ca-
Gabmu E, TynjaM XaM OKOpHEAH uerapajiaHrangup.

Jemak, 1-Teopemara kypa, supE; Ba suph Jap MaBxyA.
Ynapuy MoC paBHIIAA o Ba b Onnan GeJrHNan/IHK:

supE, =a, supE =5,
10



OHpN a < b G6ymmuuen ncoomnafivus. Teckapicuin  apas
KHMafng, SpHH @ > b 6fsichH. Y XoAnma Xap JouM a > o > b
TEHICHIMHKHE KAHOAWIAHTHPYBUH & DPAalHOHAN COHHH TOMHLI
MYMKHH. @ =sup E, Gwlrami yuyH, lOyHiad a*€E, Mamxya-
KH, a* > a, feMak, a* > b O6Ynanu. Ammo @*€E, pa £, E
Gynramm yuyn a* b, Ulyupait gxuwmb, b<<a* << b TeRTCHa-
JHKAapra sra Gyﬂnm{ By aca « >b Tenrcusaukka 3up. [e-
MaK, a < b, AvHH supE, g supE Gynamm.

Mucoa Ba Macaxanap

11. V'3 COHMM aHHKNOBUH KECHM TYSHHT.

12. Ywby x* =2 Ttenrsama pallioHa? COHJAD TYM/IaMHAA
@UHMFa 35U SMACJHTHHH KYDPCATHHT.

13. Kecnm épravmaa V2+ V8 =V'18 skammmm kjpca-
THHT.

14, Kecum épmamipa V2.1 3 =1/6 sxanunm kipearuur.

15. Kecenu épnamuga V2 + (—V2)=0 G ks Kp-

CATHHT.
16. Ywoby xb =3 TenrfamaHu KaHOATAAHTHDPYBYM XAKHMKUI
COHHMHT MABXYJIJIHTHHN KYPCATHHT.
Bepuaran A sa B 1yusamaapra kypa A U B, AN B, A\B,
B\ A 'ryn.nam.napuu TOMHHT.
17. A= {x€R: x*—5x+ 6 < 0},
={x€R:2x* —5x < 0}

18. A={xER lxl+1x—1] <3},
B={xeR: xﬁ——leH-G/O}

19. A= {(x, PER X R: lxi+sy|sl}
B={x, pERX R: x+ y > 1}.

20. A={{x, YER X R: xys,O,
B={(x, ) ER X R: y > r*}.

21. A={xER:I<|x——3tg2},
B={x€R: 2|x|<3}.

22. A={(x, yER X R: ¥* > ¢%},
B={(x,) €ER x R: 2>y}

23. A=§(x, YIER X R: sin (x —y) =0},
B={(x, DER X R: cos (x+ y) = 0}.

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

25, A={(x, ERX R 2+ y* =10},
B={(x, J)ER X R: x*—~y*=0}.

26. Arap A B 6ynca, infA»infB skaumsr Kypca-

THHT.
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27. A= {x} ra B={y} xakuxkuit connap TVunapns Gepui-
ran 636, {x + y} tynaam sca {x-y: x4, y€ B} ihurun-
AuapiaH uoopat tynaam 6yacuH. Ynia

sup {x + y} =sup {x} + sup {g},
inf {x < g} =inf {x} -+ inl {g}
GyMHIIHEN HCGOTAIAHE. '

28. A= {x} Ba B= {y) manduit 6yIMaral XaKHKHA COH-
nap Tynaamnapu Gepusran 6yaub, {x-y} Tynnam aca {x-y JxcA,
y € B} xymafitManapian uGopar Tymiam OYICHH. YHpa

sup {x y} =sup {x}-sup {y},
inf {x y}=ini {x}-inf {y}
Gj'mnumhu HCGOTJAHT,

29, A= {x} Xakukuii coHnap TynJamu Oepunrad Oy/uG,
{— x} TynnaM — x couaapmaH (x € A) uGopar Tynaam GfacHH.
YHaa -

sup {—x} = —inf {x},
inf {—x} = —sup {x}
OVAHWHHH Ky PCATHHT,
30. Ywoy
{E}={—m—:mEN, ngN, m< n}
n n
TYMMIaMHEHD aHHK IOKODH YerapacH sup {%} Ba aHMK Kyitu ue-

. m
rapace mf{-—] JIapHH TOMHHT.
n

1I 606

COHJIAP KETMA-RETJIMTHY |
BA YHUHI JUMUTH

1-§. COHNAP KETMA-KETJIHIH TYIIYHYACH
®apas Kulaliink, f Xap Oup warypan com n€N ra Gupop
XaKUKHA x € R COHHH MOC KYIOBUH 2KCTaHTHPHID GYJCHH:
fin—x,.
By akcnarTupui KufiMatiapuian Tyauﬂraﬁ
Xpy Xgp Xgo v vy Xy v o (1)

n

12



nona XaKHKHA CORMIAP KeTMa- KeT/HrH (KHCKaua COHJap KerMa-
kermird) fAefinanu ({x,} KypuHuIAa Searunadazu).

x, (n=1,2,3,...) comnap (1) KeTMa- KeTIHKHHHT Xafl-
Jlapd Aefinnagm.

Muconviap:
i 1 1 1
=—:l'_—, e e ey My e w
D x, n 2" 3 n
2) y,,=(—l)“:"—1» L —1L L., (—~).
B ool AP R R -7
3)z, = : 1,2, 3 T

n
Hu=1:111..,1,...

lI-tabprd. Aeap wyndaii gseapmac M conu maswyd Oia-
caku, ¥ nEN yugn xn <M (%, = M) Ofjaca, y xo4da {x,}
Kemma-Kemaux roxopulan (xyiudan) wezapasarean detiusadu.
by TabppudHH KMCKaua

IMER, ¥neN:x, <M (x, = M)
KaGu uconanamr MyMKHH, Macana,
—1, —2, —383,..., —n,...
KeTMa- KeT/IHK JOKOPHAAH,
1,4, 9,..,n,...

KeTMa- KeTHK 3ca KYAWNaH derapafaHraHAup.
Arap {x} KeTMa- KeTHK XaM KyiuIlaH, XaM IOKOPHJAH ue-

rapafanrad 6ynca, y 9YeTapanaHrad KeTMa- KeTMHK AefiHnians,
2-trabpud. Aeap wyndaii gseapmac M > 0 con maexcyd
Gncaxu, ¥ nEN yuyn {x,| < M 6yaca, y xoada {x,} kemma-
Kemaux weeaparanean Oedurady.
- By tavppudHH KucKaua
GM>0, vneN, |x|<M

KaGu npopanawr MyMKuH, Macajan, ywby
1

19—') _l't"-v ]_"
2 3 n
KeTMa- KeT/IHK UeTapajlaHraH KeTMa- KeTHKAUP.

I-mucoa Ymby

2 4 8 2z

TR TR T A
KeTHa- KeTJHKHHHI 1OKOPUAAH HerapaiaHTaHNuruuy HOGOT/IaNT,
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By xerma-KeTJMERHMHT n-sa (n - 1)-Xapnapu

2!.! 2!I+|
%200 Fent T G
YuyH
- Xy =2f_.(n+ijl=n+l
Y ont 2 2
TEHNIHK YpUHMA 6Y/Jamu. Arap uxtuépuii matypat n {n >.1)
COH YUyH -’-’Z’—I > | sxanunu »vTHOOPra OJicay, yHAa
*n
o 2l=x2x .,

GYmnumn k¥pamus, [emak,
lx1;x2;x3;; M }xn;;xn-i-l;‘ "t
ByHnan sca uxthépuit n = 1 yuyn
x I x =2

6yumn KenuG YHKAnM,

Hemar, wyugafi M comu, aviu M =2 coH TORHAMHKH,
M rcN yuyn x, = —i?- = 2 6ynpu. By sca Gepuiran Kerda-
KeTIHK IOKODHAAH uerapafaHraH/HIHHH GHIAupaIt. x, > 0 skas-
JHMTHHHA Hasapra oicak, {x,} KeTMa- KeTJIMKHHHI uerapanaHrat-

JHTHHH KYpamu3.
2-mMucon. ¥y

ve,Verve,. .., V.2+V2+...+V§ )

n T4 UANH3
KeTMa- KeTJiKHHHT YerapaaHran/MIrHHA HoGOTAanT,

PaBIWaHKH, ¥, == V2 + VQ 4 ...+ V2 6ym6, ¥neN
©n Ta WLH3

yuyH x, > V2 Gysamu. By KeTva- KeHKHHHr Kyfuman Jue-
rapaJaHTAINHrHHE GUANHPATM,
Arap '

o= ViFI>V 24+VT =1,
o=V 2+VEIF2 > V2+ Vorys =,

14



2=V2+V2+...+1/2+2>
(n——l) Ta HAIU3

>V2+V2+. L EVT =z,
A Ta AALH3
6ymiunE  5bTHOOpra OJCaK, MareMaTHK HHAYKIHA YCyJHAaH
doitnananut ¥ n €N yuyn x, < 2 skaHuHH asugiaimus. Iilys-
Jait kb, (2) KeTMa- KeTSIMKHHHI XaM KyHHAaH, XaM 1oKOpH-
JaH uerapafaHTaHTHrH Kypcatwizu. [emag, OGepuiiraH Kerma-
KeTJIHK Yerapaiaurasaup.

3-mucon Yuby {x} = V' n):
LvV3VE,...vn,...

KeTMa- KeTJHKHHHT IOKOPHAAH uerapaanMarat/IArMHE KypcaTHHr,
Uxtudpuii myc6ar M connn onaiimk. Dy cowra kypa
ng == {M + 1)? osmuca, yuna

5, =V =M +1F =M+1>M 3)

6yaamu. By sca {V'n} KeTMa- KeTIMKHUHT IOKOPHJAH uerapa-
JMAHMATAHARTHHEY OHARHPAIH.
4-Mucon. Yoy

{x, ={1+—~‘—;+-‘—+...+——'—}

Ve V3 Vs
KeTMd- KeT/IHKHUHT IOKOpHAAH WerapajaHMarahHIHHA HCCoTV/IaHT.
Pabuiasks, '
1 | 1
r=1+—4+——+...+—=>
? V? 1/3 1/:1
| | . | 1 -_—
St — ... F—==n——myn,
Ve Va Va Vs
JeMak, '
x“ } ]/n .

IOKopuzars (3) MyuocaGatfaH dofifallaHCak, Xap KanpaH M
yayH wyspail n, N Mapxyaxd, 6y n, YIyH

| e, > M
Gynans.
15



Hemak,
M>0, Grg€N:1x, =Vng > M.
By sca Gepuiran keTMa- KeTHKHMAT 1OKODHAGH Yerapajad-
MarawJirHey SHIRHPaAH.
Mucoa Ba macananap

Kyinaarn xeTMa- KeT/IKIapHHHT YerapaiaHrag/HrHEH HoGoT-

JIAHT: .
l.xn=]/n+l-—1/r?.
2. x, =V n*+{n— 1) sing — 1.
8. x,=log,.y 2
[ngen
4. x, = ; .
. h.
5. xn_4;{_na.
6. xn=é%—.
1 1 1 .-
7. X, == 1 +E+2;3—+ . +m, (n,;;?).
s ,§in2 . sinn
8. xn—sml—il— " +. l+(n—1)n' {(n>=2,
9. xn=l+-;2;+...+;-a,(a>2).
=1t _ 1 =07
10. x,=1 2—!—3 4.+...+ pannt
11. x,=sin sin .., sinx.
n 1a

Kyiingaru KeTMa- KeT/IHKJIADHHHT YeTapanaHMATaHHTHRY , He-
GO TIaur:

12 5, =2
13, x,=(—1)"n.

V'n, arap # mydr 6aca,
14, x, = '

l;, arap n Tox GyJca.

15, x = VYT, arap n = k% Gjnca, -
" 10, arap n=#* 6Yaca.

16



6. , =1+ —+ ... +—, @< 1)
2 n

17. x, = log, (n® 4 nk

18. Arap {x,}, {y,} wuerapananrar KeTma-KeTIHKTap 63.1-
ca, y xonuaa {x, = y,}, {x, ¥,} KeTMa- KeT/iHK/IAPHUHT uerapa-
JIAHTAH SKAHJHTHHH KYDCAaTHHT.

19, Arap {x,} Ba {y,} KeTMa-KeTAHKJap WerapafaHMaraH
6yaca, {x, = y,}, {%,¥,} KeTMa- KeT/iKaap XakHja RUMa Jeftiim
MYMKHH?

20. Arap {x } uerapanauran, {y,} 3ca yerapajlaHMaran Ket-
Ma- KeTaKk 6Ysica, y xoama {x, -+ vy, } KeTMa- KETJIMKHHHF yera-

paiaHMaranJIHTHHH KYPCATHHT.

21. Arap {x} KeTMa-KeTIMK YUyH X, + X,., AHFHNIH ve-
rapananrad Givica, {x,} KeTMa- KeTJMKHHHr yerapasiaHrad 6y.u-
A [apTMu?

22. Arap {x,} uerapananran xeTMa- kerHK 6ysca, y Xosifa

X1+x+...Fx

¥, = KeTMa- KeTAHK XaMm uerapaliaHrad 3KaH-
n

JHUTHHE Kypcatudr. Teckapucn VpHHANMK?
23. Arap {x,) xetma-xemmKk yuyH {x’,—x,} ailupma ve-

rapajanran 6yaca, y Xxonga {x,} KeIMa- KeTJHKHHHP uqerapa-
JaHrad GyAMUMHY KY¥pcaTuHr,

24, Arap {x }iKeTMa- KeTVMK YuyH xﬁ—l—x— fvrHum  ue-
T

rapajianran Gfaca, y xonma {x,} sa {l—
Xn
HHHr verapataHraH OVJIHIOHHA K{pcaTaHr.

25, Arap {r,} xerma-kermK yuyH x,>0 Ba x <
< x,{1—x,), n 1 wapraap [Gamapunca, {nx,} KeTMa-xer-
JHKHHHT 4erapajadran GYNULIIHH KYPCATHHT.

} KETMa- KeTHKRap-

®apas KH7alIBK,
L N
KerMa- KeTIHK GepuiiraH? GyJIcHH.
3-taspudp. Aeap b nEN YK
Xy U2, <0 )

meRzcussuK JpuHat nyca. {xﬂ}__ deyeuu (xamouil geyesu) xem-
Ma- kemaur Qelisadi,

2438 17



Azap ¥ n €N yayn
xn = xn-{-l (xn > xn-l-l)

menzcusauk gpunau 6gaca, {x,} xasaoein (xamouil KGMa0s-
qu) Kemma- Kemaux Oefiuradu.

4-Tabpud. Veysuu 6a KaMaoeru  Kemma- Kemauxaap

MOROMOR Kemma-Kemauxaap dedusradu.
Macanan

1!21213’3,3,1.

., YcyBuH,
2' 22)' 239 ey 2!’3 . e 3 K‘anuﬁ ?C)IB‘IH,
1,4 L0, L ., kareult xamaiopm,
2 3 n
» i' l! » _I, _l, .« . KaMawoBuH
2° 2 n o n

ReTMa- KeT/HKIap 6ynanu.
IOKopunaru Tatpugnan Gepocura, ¥ n €N yuyn

Xn

<1k, >0) &ku x,—x,,, <0
np

6ynranga {x,} KeTMa- KeTJHKHHHI JCYBYH,

512, >0) & x,— %, >0
o AR | '

6YnranIa 9ca KeTMa- KeTJHKHHHT KAMAoBud GJ/IHIIA KeauG 9H-
KaJH. '
. n].
5-mucioa Ywéy {x} = {2—’3}
L2 n
2, 231 e 25! L

KeTMa- KeT/IHKHHHT KAM2I0BUH 3KaH/JHIHHH K?pcamﬂr.

n nd1
xnu2—a Ea xn+l=' 2n+l
Aap yuys
it D2 () DLt
x, 2tla T2 ta)Ssts _

6ynapn. By TeHrcus/MKAaH s5ca

xn = Jcrs-l-l
13



69y Kean6 unkamm. lemak, ¥ n€N yuyn
X, 2 xn-}-l
6ynanu. By aca Gepwiran KeTma- KeTJIHKHUHT KaMaloBYH 3KaHH-

HH GHANEPanH.
6-mucon. Yy

I - 1 - 1
{"n}={1+;_.2+2_.§+""+n(nm1)](“>2’

KeTMA- KeTVIHKHUHT YCYSYH SKARJIHTHHH KYpPCATHHT.
Bepuaran reTMa- KeTJHKHHHD

R
R R

L

i
afn—1'
1 1

PR I
x"+1_l+1-2+2.3+ et n(n—1) + nin+1)

XagJapuuy onud, YJAPHHHT aiupMacH

HH ﬂapaﬁmfﬂaz
= 1 ! 1
g1 — % = 1+ 1-2+ oot (h—1)n T nin41)

__(1+ le'*'"‘"" L )=n(n‘+”_

(n—bhn
PaBinankn, ¥ n €N yuyH

I
n(n+1)>0'

HeMmar, ¥ n€N yuyn
ngl — X >0 Koy >%,
Gyaagnm Ba Gy OGepunraH KeTMa- KeTIHKHHHT $CyBYH SKaHHHH
Ganappazy.

Mucoa sa macanarap
Ky#uparn KeTMa- KeTIHKTAPHHHT FCYBUH €KM KaMaioBud G-
JIHIIHHY AHHKJIAHT)
3!’!

26. X, ='n—1.

27, x =1, xn+,=l—;i;(n'>l).

1
B. %y =5(x"+f,)' H>0 a>0.

19



29.xl—x(2 )0<x<l(n;l]

30. n, HE KaHjal TaHJaAHCA, £ =N, AP YUYH KyiHAary
KeTMa- KeTAUK/Iap MOHOTOH G¥aaln:

3%, n, nt
a} xn=f;;, 6) xn=2T, B) Xy ==

Kyfiujarn KetMa- KeTIHKJADHHHT MOHOTOH BA Y€TapafairaH-
JIHTHHHY KYPCaTHHT:

3l a) ¥, =1+ ——= + . —2Vn+1

V VS Vn

1
6)y,,—1+V ‘oot 7/—5.-—21/3.

32. % =9, x,,,=1(x,—3)" KeTMa-KeT/IMKHHHT {cyBum
2KAHHHH HCOOTJAHE. ' :

2-§. COHNIAP KETMA-KETAUTHHHAT NUMHTH

Xy Xgy oo oy Xy v s (N

COHMAD KeTMa-KeTaHrM Xamila Gupop a col (@ ¢ R) Gepuaran
6yJicuH.

B-tavpud. Aeap ¥Ye >0 osunzanda xam wyndail ua-
mypar  n,=n,(e) con monuscaxu, Gapua n>>n, Kamypas
COHAQP YHYH

|x, —a]<e
menzeusauk Gaxcapuaca, {x.} xemma- Kemaux AKURAQUIYEUY
Oediuradu, a con sca {x.} Kemma- KemAuknune umumu Oe6
amasadu 6a
' lim x, =a &n x,~>a

o X B

Kabu Geacuranadu.
By Tanpuduu KHCKaya

ve>0, gry=n,@€N, ¥n>ny=|(x, —alle

Kabn mdoianall MyMKHH.
7-Mucoda. Ymdy

n}) 1 2 i
{x“}_{n-l—-l}' 29 3v-"vn+l'
KeTMa- KeTVIHKHHHT JIMMATH G == | GJ/IumHuy KYp CATHHT.
20




Hxuépuit Mjrcﬁa'r & coHHHa onamm3. By ¢ > 0 conra kypa
n‘0 = [;—] Beftnaca, y Xoa1a ¥ 1> n, yuyH
1

- n_ — 1
%, —al= a1 1‘ P
6ynapu. Hemax,
lim 2. =1.
nwew N1 '
8 mucon Yuby
(—1)” oy — 1"
{ }_{ } 1! .'/2—i Vg-’.‘., V’E"-"'

KeTMa- KeTIHKHHHT JHMHTH HONb GYJMINMHE TabpHra acoca
HCGOT KHIMHT.

Hxtuépuit mycGar & coHnn onafiiik. ¥Yuja 6y e > 0 conra
Kypa wymAafi HaTypan n,(n,=n,(e) €EN) cod TONWAHIURHH
KYpcaTHIu XepaKkKkH, n > n, Gysnran Gapua HaTypasn 7 COHJAp
VUyH (leMaK, TONHATaH 7, CORJAH KeillH Kestajiiral Hatypan
COHJIAD YUYH)

Ixn-—0|=|x“|<a

Tenrcuiuk  Gamapuachu. IOxopuia aitTriran My COHHH TONHIL,
oaaTAa |x,| <{ & TEHICHS/HKHNM eUMII OpDKAJH aMaira OLIMpH-
Jann:

=[S <
Pasmanku,

|(;-/::) VE.(&@%(V:?@!;)J;-

Hemak, n, Hartypal coH cmbanma[ ]-{- !=n, onmmca,
yHna ¥ 1> n, yuyH

<& &

6ynamu. KeTma- KeT/Hk JmMuTH Tabpudura GuHoan

im &~
nil;l: Vn

S{nany,
21



Scaar ma. Illynn TankHmMam  JOIHMKH, KeTMA- KeTAHK AHMHTR
TappubRzary Sepuaran € >0 ra x¥pa TomuzazMCaH 1y = ny (8) HaTypaa
CORNAP (ABHE V' R >r YUyH | %, — | <& TeHICHOIHK GamapHIagHran)
®yma K¥m GyAamt, Y/apasn GHpHEY oJHW eTapAHAHp.

6-taspud. Azap
limx, =0

=0
6gaca, y xorda {x,} wnu wexcus wusux muxdop 0e6 amasradu.
Macanau:
: 1. 1]. S
D b= {Tf Dt ={=1} 9 wy-{=2)
JIaP HEKCH3 KHYMK MHKAOpJap .Gyrafy.
7-rabpud. Aaap ¥ E >0 con oruncanda xam wyndad
RAMYPAR Ty CON IMONRUACAKK, ¥ n >y Yayk
fx, | >E
6gaca, {x,} nu wexcus xamma muxdop 0e6 amanadu.
Azap ¥ E >0 con oaunzanda xam wyndagi n, € N mo-
rurcaky, ¥ n>>ny yyn x, > E (x, < —E) 6grca, ynda
{x,} remma-xemauxnunz sumumu 4+ oo (— o) de6 orunadu

6a lim x, = 4 o0, (lim x, = — o0) xabu Gercuranadu.
R-s0n R=00
$-Mucon Yuby _
(e} =(2"": g oVF, 9% .., oVF ..

KETMa- KeTVIMKHHHT JIHMHTH - 00 3KaHHHH KYPCATHHI.

Hxtaépait £ >0 counn onafiiuk. Yuega 6y cowra Kypa
myHnal n, € N (o = ny(F)} COH TOMMMMUIMHE KypcaTvwi Ke-
pakk#, Gapda n > n, yuyH

v
x,=2">E

TEHTCHI/HE G KAPHACHH.

OJIEMHIE MHCOMHH €YML JKApaSHHIA afTraHAMH3ACK, rt, COH

?">E @

TEHTCHI/IMKHH eUHII OpKali aHHKJAHAIH.
Panmangy,
VS FE e log, 2V log, E=V'n > log, E.
0 E 1 6faranma, ny=n,(E)=1 gefmnca, E>1 6ya-
raufa, ny = [log} E] nefinnca, yuga ¥ n > n, yIyH Xap RouM
(4) TeHrcHsMIK CamapHMaad:
%, =2"">E.
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By 3ca
lim x, = lim 2" = + oo

H—co =0
SKauHRH GHIARMPAIH. _
{x.} Ba {y,} xerma-keTymKAap Gepuiran GYJCHH.

K y@ugara

xl +y1; xg"l"yzt L xn_+ ym e
xl _y], xz_"yz, ooy xu -_yﬂ‘ o
xl-yl. xz'yz,...,xn-yn....
h & Xn (.50, n=1,2...)
n Y Yn " ’

get™a- KeTukaap {x )} Ba {y,} KeTMa- KeTAHKMAPHHHT MOC_pa-
BHILAA AMFUHANCH, ajiupMacH, Kynafitmack Ba HucGard e arta-
JaAH Ba

o)

{x;; + yn}- {xn '_yn}! {xn - yn}i {

KabK Ge/runaHamH.

ol
Y

3-§. JIHMHTIA 3TA BYJITAH KETMA-KETJHKJIAP
XAKHIA TEOPEMAJNAP

Afitafinvk, {x,} Ba {y,} keTMa-kemmMKnap Gepuaran Syau6,
yJap YeKJIH JHMHTTA 3ra G§acuH;
lim x, =q, limy, =b.

y xonna: ) H—rox A=
1) lim(x,xy)=axb
00
2) lim {x,-y,)=a-b;
n—on
3) lim =% (p=0)
n—ee Yn b
Gynaan.

4) arap ¥ n €N yuyn x, <y, 6yaca, ¢ < b Gynamu.
dcaartva Arap ¥ nEN yuyd x, <y, G¥aca, a<<b Giaumu
]

1
n-l-—l’ Ya = KeTMa- KeTAHKAap  YUyH

wapT smac. Macanan, x, =
Xo<W¥, BAa=b=0,
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JlumuTaapra fomp MHCOA Ba Macallalap xynuHua 1) — 3)
Kouganap éplaMHAa eunJIajH.
5V n

10-mucon Ywby {x}= {

MHTHHH TONHHT.
By kerMa- KeT/MKHHHI JHMHTH KyHHAarHYa TomAau:

} KeTMa- KeTJHKHHHT JIH-

5
lim 3Y2 i 3¥A R iy VR
n—w 1+ | oo (n+ I)fﬂ f-pon 1
4=
n
lim i-f—"'
— R—poc n =0
lim (1+—)
o0 n
By epza 6us doitganarran lim 5 _ 0, lim (l + l) =
Y. ) Vﬂ 11—00 H

= | MyHocaGarap OeBocuTa JIMMHT Tappudura Kypa Hcbotr
KHAHHAIH.

1l-mucon Yuméy {x}={/n}

lsﬁ ?"/-§v"'l Vﬁ:"'
KETMa- KeTVIHKHUHT JNHMHTUHH TOMHHT.
Pasusanky, ¥ n > 2ma ¥ n > 1 6yaan. Arap
= VRl Va=14a=>Va=(1+a)

metiynca, cyur DepHyalH  TeHrcH3JHrHIAH  doitlanaHuca
(Aznapos T., Maxcypor X. «MareMaTHK aHaqu3» [ xungw,
66- Getra Kapanr), yHia

Va=(14a)y>l+na >nra,
Gyamumny Tomamus. KefiuHTH TeHTCH3JHEAAH
<t
6y ket uuxanyn. Hamokaga ywGy
I<YR<(1+
TEHICU3NIMKKA KeJamus. Arap

Yim (14 7)< 1
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SKAHHHK XpcoOra oficak, y Xoza b) Ba ioxopumaru 4) Koufa-

ra kypa
limy7a =1

fi-+0

6Y/MIIHEE TOmAaMu3.
5 {x}, {y,} pa {z,} KeTMa-RemmKnap Gepunran G¥AcHH.

Arap ¥ n€N yuyd x, <y, < 2, 6§06,
lim x, =lim z, = a

=00 =00
Gjnca, y Xonna {y,} KeTMa-KETIMKHHHT JIHMHTH MaBXyA Gy-
MHG, _
limy,=a

=30

Gy/anu.
[2-mucon. Ymby {x )= {—l cos n} K€TMa- KeTJIHKHHAD

JIMHTHHH TOTHHL.
_ 1
PaBmianky, GHp ToMoHAaH, X, = ~ cos, n yuyH

— _!_ g .l_ cos n g_l.
H i n
TEHTCHIMMK GaxKapHnag, WKKHHYH TOMOHTaH,
lim (— l) = lim (l) =0.

Fimp 0y n e \ N1
Vaga {x} = {ms "} KeTMa-KeTVIHK XaM JuMuTra ara 6§-
n
Jmb,
lim Leos n= 0
n—ow I
Gvaam.

6) Arap {x,} KeTMa-KerauK Ycysuu Gy/HG, IOKOPHAAH Ye-
rapajafral 6§ica, yHUHT YeKAd JHMHTH MaBxkyH Oynand.
Arap {x,} Kerma-KeTuk KamaioBud GYub, Kyfmjan uvera-

pananrad 6/ca, YHUHT HYeK/JIH JHMHTH MaBxyZd Oyaaju.
13-MHcO M Brpuni Xamu X, =2, KeMHHTH XaA/napd 3ca
X

1 -
Al = E(‘x" 4 ;l—) Koulla €phaaMiaa aHHKJAHALHraH KeTMa-
]

KET/HKHUHT JIHMUTH MaBKyA SKAHAHTHHH KypCaTHHI BA IOy JiH-
MHTHH TOIHHT.

%



Appano x,=2 Ba x,, = —% (xn + xl) (n > 0) 6ysranaurd
aaH x, >0(n=1,23,...) cyamu Rpasman.
DHMM X, | — X, AHHPMaHH KapafiMus:
1

1 1
xn-l-l_xn = E(xn_xn—l + x_ﬂ_xﬂ_l) =

1 x_,—x,,) 1
= X X +”—_ <_...x_x
9 ( n n—1 1 Xn = 2 ( R n—| +

. +x, ,—x,)=0
Hemak,

xn-{—l

TeHrcuanHg  Gamapunnd, Oy CepuiraH KeTMa- KeTMUKHHHT Ka-
MatoRyH Sysmmmpa Guaaupaiy. Ulynpafi gkuim6, Gepunran xer-
Ma- KeTJHK KaMaloBu ®a KyFfMJaH uerapanasran 3kaH. YHJa
KeTMa- KeT/HK 9eKaM JMMuTra 3ra Gyjamu. By JHMuTHH ¢ GH-
JiaH Gearsiat

—'xng():b-xn;xﬂ_l_l

1 1
=gty

TEeHTHKIA JIHMHTra yTCEK, ¥ xoJpa

. .1 1 1 1
lim -—"llﬂl—-( —) c-———(c —)=>c“=1
nroo ot noow 2 xn+xn g 2 + [
Gy Kesn6 YMKaAM. SIKHRJIAIYBUH KeTMa- KET/IHKJIAPHIHT
xoccajapira kypa x, > 0 6yarasu yuyH ¢ =1, ABHH

fim x, =1

L ]
mynocaGartra sra Gyiamus.

7) {x,} KeTMa-KeTMHK fKHHJAMYBuH GYMiIm yuyR, V e>

~ 0 COH OJMHTaHAa xaM myHnall ny € N coH Mapxyxh 6yaus,
¥ n>n, Ba ¥ m>n, Aapia (n==m) :

|x, —x, | <e

TEHTCH3/MKHUAT Gaxkapumiius sapyp Ba erapar (Koum Kpure-
pHiicH). .
14-Mucon Ywbdy

__ftos 11 , cos 2! cos n!
{x"}"{ 2 T e T o T n{n+l)}

KETMA- KeTVIHKHUHT SIKUHJAIIYBYY SKaHUHH HCGOTAAHT.
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Bepunran Ketma- xeTnux yuyH (1 > m)

63w, S wﬁi+ e f_”
2y = T | = | (mmi{;?(:i;) (,ffié’f(:ff i) et
+ fﬁi’u |€ [m+1l)(m+2) + (m+2l)(m+3) tooF

+ ﬂ(uil-l) =(m1}-l—m_l;.2)+ (m-l{-?—m-:-a)—i- cee T

1 1 1 1 1
+(?—n+1)_m+1 n+l<m+l

Giaan,
Arap ¥ £>0 conra kypa no>~£- — 1 nefinnca, y xonga

n > m > n, Gyarania

| %, —x I<;n_:i:_l<n +1<8
6ynamu. Tdemax, Komm kpatepmiicura Kypa OGepuriral KeTma-
KeTJHK YeK/NH AHMHTTA T2,
13- Mucoa. Ywby

B

KETMA-KETIHKHUHT SAKYHAMIYBIH SMACTHT HHH K§peaTaar.

Kotuw Kperepriicnra kypa 6y KeTMa-K €T/IHKHHHT AKHHIALIYBYH
SMac/HTHHE McOoT/iam yuyH IUyRAAH €4 > 0 coH Ba HXTHEDHH
HATypan n yuyH IUyHEall m, n,&€N TomumuG, n,>>n Ba
my, > n Gyirania

[ 2, = %]
GaxKap/IHMINHAN KYPCaTHIL KePak.
gy = -;—, ny=n-+1, my=2(n-+ 1} {(paBwangy ny > nr, my>
> n) G6yaranna

=1 i 1
[ %2 aty = %4l ntz n+3+'”+2(n+1) >

n-1i 1
= — g
= St 2 > &

Gynamm. JleMak, GepHiiraH KeTMa-KeT/IAK JIAMHITA 5Td SMaC.

2r




MHcon Ba macanranap

CoHnlap KeTMa-ReT/IHIH JIMMHTH TabpH(HTA K§pa KypeaTu/iran
COHJIAp GEPH/ITAH KeTMA-KeT/HK/IAPHHHT JHMHTH SKAHAMTHEH HC-
GoTaanr;

33. x, =..(_‘.'_ll’_’_, a=0.

2145
e
3. x, '(_:I!’l:T’ a=0.
3!1
35.xn=—!, a=0.
f
36. xn=’;’§ll'. a=0.
37. xn=n+l. a=1.
n
38, x =2+t 1
" 4 — 50 46" 2

39. x, =y 2, a=1.

Kyfinaare coHnap KeTMa-KeTIHKJIAPHHAHT JIHMHTHHH TOHHHI)

40, lim ]/4"+1

A lim (Ve Fa+ 1=V af=1).
.f!—bw

42. lima(V et F n ¥ 1=V n51).

43. lim {(n 4+ 110+ (n +2)20
hoew @m—BHB41
44, lim 2 A cosn
" hs 2% -sinn '
I
. lin 5 020,

a® 4 30"

46, lim m R (a>0, b>0)
A7 lim (M+ R (n-{—l))
18. nl_irg( + + S 4ns —-l)



49. lim 1.24+2.34+...4n(a+ 1).

n-# ® n?

50. lim(cos% €08 - c0s =~ ... cos -’5-)

ftas co 4 8 24
s Ft+ata32+4...4na"
si. Jim EEES TS >0

52, limf/_ns_,_n.f. 1-

53. lim}Vgn 4 57 .

LN ]
4. limy 288+ 2" .34 ... 275"
Mot 00
55. limy/ 174 2"+ ... 4+ n™.
) 1 1 :
56.32( = s bt e ) |
. 1 { {
57. lxm( + 4+ ...+ )
nao Y w1 V42 Vo tna

Koum kpurepniicinan dofifaranut KyHHAard KerMa- KerIuK-
JIAPHWHT YeKJH JIIMHTTA 3ra GYNMUILHEH KYPCaTHHI:
sinn

Tt

59, x:;=l+—;:+...+—nl{.

58. x, = sin 1 sin 2
2

i i
600 xﬂ=1+§?‘+-o-+;?‘o

61. xn=l+‘§é'+--°+r+a yuyH & > 1 6yaca axuuna-

WYBMH, @ < 1 6yaca y30KXAIYRYM 3IKAHJHTHHY KYPCATHHT.
62. [ x,]} ReTMa-keTVMK KoluM KpHTEepHHACHEH KaHOATMAHTHP-
ca, { %2}, (VTx, )} nap xam Komm wpurepuficunn Kasoarsan-

THPHIUHHA K¥PCATHHT,
63. Arap {%.}s (¥,) xeTMa-keTmuknap Koum wpurepuicy-

HH gawoatnamtHpea, {x,ty,} (=D, {x,4,} xam Koum
KPHTEPHIACHHH KaHOATIAHTHPHIIHEH K DCATHRT.

64. Arap {x,} KeTMa-KeTAHK yuyH ]J;ﬂ X < —;? 6ya1-
ca, {x,} Koum KpHTepHACHHH KAHOATNAHTHPHUIHHH KYPCaTHHT.
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4-§. KETMA-KETJIRKHHHI KYAH BA IOKOPH
: JHUMHTIAPH

Dapas KunafIHK, HXTHEPUH
Ko Ky Xgy o o0y Xy

KeTMa-KeT/iK Gepuaran GynicnH. By KeTMa-KeTNME Xal/lapHiaH
Tysuiran yumy x,, X, ..., X =+ - (ny <...<n< "0

n£N, k=1,2,...,) ketma-keruk Oepuaran {x,} KeTMa-
KeTJIHKHUHT KHCMHH KeTMa-xeTiurd Ael aTaslaji.

{x,} KeTMa-KeTIHKHHHI SKHHAAIIYBYH KHCMHA KeTMa-KeT/h-
FHHWHF JIIMHTH GEpHATAH KETMA-KETAHKHHHN KHCMHA JHMHTH
JAe6 atanlajH.

{x,} KeTMA-KeT/IHK KuCMUil JUIMHTAPHHHMHT SHT KaTTacH Ge-
PHJITAH KeTMA-KeTJHKHHHI IOKODH JMMHTH €6 aTajaiH Ba

lim %,
Thepimy
KaGH OeJITH/IaHazH.

{x,} KeTMa-KeTMHK KHCMAH JUMHTJAPHHHHT SHP KHYHTH Ge-

PHATAH KEeTMA-KETMHKHHHC KyHH JHMHTH 1e0 aTanalu Ba
lim x,
H=pm

Kabu Ge/rnIaHaiu.
KeTMa-KeTJIHKHUHP JOKOPH Ba KYHH JHMHT/IapHHH KyHHIarn-
4a xaM Hbojasal MyMKHH

l_.-ll'l?x =L4==h{lo'vg>0! g Vn>no=%’xn<L+e
naw ® P, ¥e> 0, ¥N, an>N=>x,>L—s,
1°. & >0, gy, ¥ > ng= X, > 1—€
{TVB)O,VN,:;[n>N=%-xn<I+s.
16- Mrcon Ymby

{xn}={l+cos'-'2£}

KeTMa-KeTHKHHAT KyiM Ba I0KOpH |MHMHTAAPHHH TOMMHP.
Beprarad KeTMma-KeTJAHKHHHT

1 xim—ll Ba { x?m]
KHCMHA KeTMa-KeTIHK/IAPHHH KapaiiMus.
Parnasxu,
(2n — l)n

x%1=l+oos p =1

lim x, == l4==
=



Oynagu. Hdemak, Gepuarad KeTMa-KeTVHKHUHT

{x2m-.-l]; Xy, xs) xﬁ) ey me_,p ..o
KHCMHI KeTMa-KeTJHrd AuMHTTa Sra 8a y 1 ra tenr;
lim x,, ,= 1.
=D

Sumn (£, KpcMii KeTMA-KET/IMKHH Kapafivms:
Xy, =1 cosmm.
Arap
1, arap m = 2k,
— 1 arap m=2k—1
sKaHMHM 9wTHOOpra oficak, yHia
[ Xy} = {1 + (— )™} ={0,2,0,2, ...

cosmnu =

6ymmmun Kypamus, { X1 ={0,2,0,2, ... } KHCMuA KeTMa-
KeTMK AKHHAAWyBsy sMac. Dy KeTMa-KeTAHKAa
X =2, Xyp_y=0

6yuG, 2 pa O COHNAPH KHCMHN JIMMHT SKAHJIMIHHU KYpamus,
SHiH
{x‘,k_g}: Xgo Xgr Xigr -+ o2 Xggop + »
KeTMA-KeTIHKNAPHH Kapalnuk,
{x,,} KeTMaKeTHK yuyr V' REN g
Xip < Xyapry B ¥ <2

Gynanmu. Ilemak, {x,} KerMa-KeTMK JcyBun Ba ¥ JOKOPHIAR
werapaJiaHrad. YHAa 6y KeTMa-KeTVHKHHHI JHMUTH MaBXKYA Ba
4k .
hmx = Iun (l )
PRl LTy

Wlynnak h;mmﬁ, 6epunraﬂ KeTMa-KeT/IHKHHHI KHEMHH KeT-
Ma-KeTAUKIAPA JIMHTIIAPH OpacHila SHr K&TTACH 2, 9HT KHMHTH
9ca 0 ra TeHr IKAHMMTHHH KYpHIU KiiiuH sMac., Jlemax,

iim x, =Tim (H- cos'%) =2

fi-pon 00
limx, = lim(l + ©os —'E) = 0.
fou Fe 2

17-MHcon Arape, —sup{x} Gjaca, hmx = limas skan-

i
JIUCH KpcaTanicit,
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AsBano lime, MaBIKY AU HHH Ky pcaTamas:

R—oo
@ =suplx). . .. = sup {x,}-
_ s ksat
Bynaan kypunafukn, @, = oy . . . = - APERION ABHA {o,]

KeTMA-KCTAHK MOHOTOH KAMAalOBYH SKaH. ¥ Xxo/Ad ueKau &K
yekens lima, maBxyz.

Fi—=3 x>

I-xom lima, =« 6yan6, « yekau coH Gysican. Y Xoaga

Ye>0, nu-f ng (B)EN Tommnanmku, Y >n, yuyr o—e <
< e < o+ =2 Gyrany.

o, = sup x, 3Kank caaban
ken

os-—-a<ksup X, < % &
=-hn

Papmauxu, Gapua 7 3= 1 rap yuyH
x, {aksilp X, < a+em ¥e >0, gn’=nge)N,

Vn>n, x,<a+te )

SKAHNNUTHER KYpamus.
&, = sup x, cababau, Yura Gepuaran ¥ e >0 yuyH WWyH-
Jai k>0 k(e) €N TONUIAZMKM, YHHHT yuyH

Yy > %8
Gyaamu. AMMo, Oapua n > | Jap yuyH o, >a, Wy cababi
Ky > Uy e F A Ay, S>a—8 2
(1) Ba (2) sapnpan KypHHARMKH, '

o lim x, = o= limo, = limsupx X
oo fspon neaom Eant

2- X0 o= ~= 0o G¥acHH. ¥ Xonnas .
¥ E>0b E[no=n.(E)E N, vn>na, an<_“5=#’
= iup:{xk} < —E=7x, < —E.
=33
Uy cabaGna

limx, = limsupx, = — oo,
f Y Tt kn

18- mucon. a) ltm(x +y)< lll'll x, +. hmy !



6) lim x, + lim g, <lim (x, + ¢,)
R0 N=oo Reveo
SKRAHHAH KYpcaTHHr,

{x,} Ba {y,} KeTMa-KeTAHKJapHHHT IOKODH Ba KyHH JIHMHT-
napl YeKAH con GyJsran xomp Ounad YeKnaHamns.

IOxopria KeATUPHATAH MWCOANApra acocaH:

a) fim x, +Timy, = limsup {x}+
n—+00 Beyo0 n—c0 R=nt
+ lim sup {g,} = lim {sup{x,} + sup{.}) >
= REn ti—oo Aeh Ron
Neroe Ban
6) fim g, = im {x, + 9,) + (—%)1 <
< lim {x, -+ )+ lim(—x,) =

> limsup {x, -+ y,} = lim { x, + 4,};

= Iim (x, + #,) — lim ( ).

Bysgan: limx, 4+ Timy, <Tim (v, -+ 4,).
- 00 N—ron

b
19- mucoa. Arap limx, Maexys Gjsca, y Xonza HxTié-
ey
puit {y,} yuyH
Tim (x, 4 y,)=1lim x, + ﬁﬁ_yn
R Heyon Hepoo
SKAHANTHHH KYPCATHNT.
HOKopuaa KeNTHPUArad MHCOJIIapra acocaHi
a) lim(r,+y,) <limx, +1limy, =limx, +limy,;
Hpo 10 =00 Hiten Tt
6) iim (x, 4+ y,) = lim x, + lim y,= limx,+Tim y,,.
- Py N~ ft=300 f-yt0
Bynapnan

Tim(x, + 4,) = lim x, + limy, sxamn kexm6 umkann.
MHcoa Ba Macanairap

Kyifitaary keTMa-KeTVIHKJADHUHT OKOPH 'Ba KYHH JIHMHT/a
PHHH TOTHHT:
1+ (=1
5 .

8438 33

65, x, =



66. x, ="pt—",

(=1 |, =D
67. x =
Xy =
68. S
2
. n(n—]}_
89, x =1 2(—1yH 4 3(=1 °
70. x, = =1 cos Znn
nt1 3

. x,=—n24+ (—1)7]
s Ly in™
2%, (1+ ) (=1 - sin 2.
73. x, =}/ 1 4 2n=0",

74. x, = cos® 2—;“
HUcHoTaanr:
75, limx, =ae llmx = l1mx = q.

H=ro0 o H-&W

76. fim(—x) = —limx,

it R

77. {xmk) , k= 1}, {x,} KeTMa-KeTJUKHHHT MXTHEPHIT KHC-

MHil KeTMa-KeTsIHrH GyJica, y xoaaa
a) limx, < limx,,,
H—r o =

6) llmxn(k) gnhm X,

SKaHAMCHHY KYPCATHHT,
78, limx, ﬂllm 1nf {%e} SKAHHAH KYPCATHHT.

Fi—te 20

79. lim 2 = max( (llm %)% (hm %%
fi~s00 TS e
SKAHUHH KYDPCaTHHT.
80. limx, -+ lim y, < lim(x, + ) < lim £, -}-llmyn
n—vm ."l--bao T 0D n-+
9KAHWHH KYPCATHHT.
81. Arap x, =0, y, =0 6yaca, lim x, ]1rn 1y, <

et

< lim (x, 4,) < llrnxllm Y,

= =

Gy IHLIMHA Kypca'mﬂr
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Il 606
DOYHKIUA BA YHHHI' JUMATH

1-§. ¢YHKIHA TYLIYHYACH

X Ba Y Xakuku¥ cOHJApHHHT GHpPOp TYIWamaapd GyJficHH:

lI-taspud. Azap X mynramdazu xap Gup x cowea 6u-
pop xouda Eéxu xornynea xgpa Y mygnaamlan Oumma y cos
MOC Kgituaca, X mgnaamda gyniyus Gepuszan (QHUKAGHZAQM)
0e6 amaaadu éa fix—y éxu y = f(x} xabu Gereuranadu.

ByHna X — QyHKUHAHHHT aHHKJAHHIE TYnJIaMH (coxacw), ¥ —
GYRKUMAHMAT Y3rapulid Tynaamu (coxacw) ned artajand. x —
SPKAM Y3rapyBuH ((PYHKUAS APIyMEHTH), y 3Ca 3pKCH3 ¥ara-
PyBuH (x VarapyBuHHWHr YHKUHACH) Zel aTanajiy.

Macanan: 1) f—xap GHp XaKuKHit X COHTa YHHHI' GyTyH
KHCMH [x] AR Moc KVIoBYH Kouia Oyacud. Jemax, [:x— [x]
€kH y == [x]) Qynxuuara sra 6yaaMns. Dy (pyHKUMAHHAT aHAK-
nanmii TynaaMu X = R, yarapuim Tynsaamu sca Y = Z Gyaazu,

2) Xap 6up pausonan coura 1 BH, xap Oup HppauHOHAA
codra O HH Mmoc Kyimil HaTHxKacupa GYHKUMS Xocua GYnapu.
Yun Nuphixne ¢yHkumsck Jgeitunagu sa D(x) wabu Gesruaa-
HaaH:

1, arap x€ R paumonan cor 6yuca,
0, arap x € R wmppausionan coH 6ynca.

| Jupuxne GyHKIMACHHHAT AHHKJ/AHAW coXacH X = R, i'fara-
puit coxacH Y= {0, 1} 6ysaau.
i- Mucoa. ¥mby

Di{x) =

_ 1
Y =vi=s

(PYHKUNSHHAT aHUKJIAHWOI COXACHHH TOITHHT,

V1 — 2 udosa Kacp Maxpakupa SKAHAMTHHY XucoGra oaub,
1 —x*> 0 myHocabatra sra Gyaamms, awan |x| < 1.

JeMax, Gepuaran GyHKIMSHHAT aHHKJaHWID coxacH (—I1, 1)
HHTEPBaNgaH HOOpaT.
2-mucon. Yuwby

¥y =V]°gwso sin x

YHKIASHHHT AHHKJAHAIL COXACH Ba (PYHKIHMA KHMEMAaT/apH TYn-
NAMMHH TOMMHT,

" Viog e 5iix nhoRa logegesinxz 0
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MYHOCABaTHHH KAHOAT/IAHTHPYBH X JapAa MabBHOra 3ra SKaH/H-
THHH xucofra o/uG, sinx>» | TEHrCH3NMKKa 3ra GyJaMus.
sin ¥ QYHKUMAHHHTD SHr KarTa Kufivath | sKanufad sinx=

=1, ABHH X = -g--—!- 2kn, REZ GYnamm. HeMaK, (GyHKuHs-
HHHI aHHMKJIAHHUE COXacH {-;5- + 2kn, kez} Tyniamaan ubopar.

Suan k Humr Xap Gup AEZ KuiiMaTuia sin (—’—;-+ 2k:rz)=l

OyArany yuyH, (QyHKUHSHWHIN aHHKJAHMLI COXACHAAH OJMHTaH
Xap KaHpa#l x Aa logige,sinx =0 6yxamu. Ilynnait kw6, Ka-
panaérran dynxupaHpHr Kufivatiapu tynamn {0} TYmiamaan
Hfopar.

y=f(x) bymwupa X Tynaamaa asuksanran GyacHs.

2-rtavpud. Acap wyndad goeapmac M (gseapmac my)
cos monuscaxy, ¥x€X yuyH

f<M{fyzm |

6y.rsca, f (%) Pynayua X mynaamdaroxopudan (xyidudan) ueea-
paraneas 0e6 amaaadu. Azap [(x) Pyuryua xamn roxopudan,
xam kydudan weeaparancan 6yfaca, AvHU wyndail (azapmac
M ea m conaap monuacaku, ¥xeX yays
m<f)<M
6grca, f(x) Pynryus X minsamda uezapasanean O0eS amas
aadu. :
3-Mucon Ymby
f(x) = 2°°% 4 3sin 2«

(YHKUMAHMHD uerapaJaHraHMHCHHM KypeatHdr. Pastuianku, Gy
¢yHrupA R = (— o0, |- 00} Ja aHHK/aHraH;

J 29 4 3 sin 2x) < [ 2%°°| + 3| sin 2% £ 2+ 3 =5.

Hemax, ¢yskuuda R fa yerapajiaHrad,
QYHKIHAHWHT OKOpAjaH (Ky#uZaH) uverapajaHMaraHJHry

Gyngaii TaBpudtaHafy.
3-Taspud. Aeap wanuépud M (uxmugpuii m) cononrut~
eanda xam, wyndail x,€X (x, € X) con monuacaxu,

frd >M (flxy <m

6gaca, f(x) pynryus X mygnagmda roxopudan (xyiudan) de-

aapasaumaean dedusady.
4-mucoa. Ywby [(x)+ x% x€(0, + o) PyRRUMAHAHD
* IOKOPHAAH 4erapaiaHMaraHAHrHHH KYpPCcaTHHL.



| By ¢yHRuMs IOKROPHAAH uYeTapaNianrtaH GYJICHH ReHIMK, ABHH
wyugafi M conn tommnb, Gapya x € (0, -I—oc) nap yuyn x:<<M
MyHocaGar ypuenn. By temrcusmmkpanm kypunapmkn, M 2>0.
Smm x, =V M+1 colthu Kapalauk. OyHKUHAHIHT GY HyKTa-
aarn KuiMath f(x) = 5=V M+ 12 =M+2/ M4 1 ra
TeHT.
dapazmmnara kypa f(x) <M, Fix)) sca M+ 2y M41ra
TeHr 6yaud, v xap goum M zan Katra. By sunamuAr Kapanaér-
rai QyHKUHAHHHT IOKOPHAAH yerapajaHMaraHiHTHHH KypcaTaid.

Mucoa Ba macananap
Kyiinaary $yHKUHANTAPHUHT AHHKJAHHIL COXANAAPHHA TOMHHT:
Li@=V2x+T—Vx+1
2. f(x)=lg(l — x?).
3. f{x)=3—2cos x.
4 [ =V —loge(x —x9 .
5. f(x) =5"— 2",
6. f(x)=tgy 16 — %

7. [(x) = arcsinx -+ ]/m__i’__

8. fly) =1x|—
—_—

==

10. f(x) = log , ,sinx .

1. f(x) =V cosx.

12, f(x}) =1Incosx.
18. f(x) = arccos {(3—x),

14. f(x)=]3/_T__’;;l_.

15. fW) =V E—x]—2
16. [ (x) = log,,,, (x* — 3 + 9).

17. Apamwmik ycyaja OGepuwiraH, aHHMKJIAHAI coXacH da-
KaT GHTTa COHAaH MOOpaT (YHKLHATA MHCOJ KeJATHPHHT,

18. AnamuTuk ycynga Gepuiirad, aHMKnasuii coxace [1, 2]
CETMENTRHHT HyKTasiape Oy/rad yHKUMAra MHCON KEATHpPHHT.

Ky#naars ¢yHRKIHANADHURT AHHKJAHHID COXAJApH Ba (PyHK-
UBA KHEMATJIApH TYMIaMJapuHi TOMHHT!
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19. [ (x) = logy (— ).
20. f(x)=VlIgcosx + 4.
21. f(x) = L;'L &

22, f(x) = 2°®*,

2. f@=llx]—1l—x
U F()=x+ _;.

PR

26. f(x) = cosy/ x + 100.
27. f(x) =ctgx-tgx.

28. f(x)=sinx+1 3 cos x.

28. Avayutak yeynna GepuaraH, KMAMATIap TYIJaMH Ky-
Auparyua 6yAran QyHKUHANADIa MHCOJVIAD KEJITHPHHI:

a) (akaT GHTTa coHfaH HOopar;

. 6) HMKKMTa COHAAH HOOPAT;

B) HATypaJ CoHnapiad uGopat;

r) Gapua GyTYH COHJapAaH HOOpar;

A) (0,1) nHTEpBAA HyKTatapHiaH uSopaT GyJcHH.

Kyfngard (yyKUHANAPHUHT YerapaiaHTalJIHrHHA K YPCATHE:
1

25. f(x)=

30. [ () =—0, x€10,5].

3. f(x) S AT xER.

32 f()= " ¥ER x# 1.
_ 2sinx

BI0 ="

3. flx)= —’17 sin x.

35. f(x) Ba g(x) dynkuuanap X Tymiamia 2HHKJAHTAR
6ym6, uyerapastanraH Gyaca, y xo/aa

a) f(x)+ g (»):

6) f(x}—g(x);

B} f(x)-g(x);
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0 /(9]

byrximanap xam X Tynnamia qerépananranﬂnmﬂu K{pcaTHHT;
1) Kanjail wapt Gaxkapuica, ;(—2) dyskous  xam X T¥n¢
JaMAA yerapanaHraH 6yaaju? '
36. f(x) pynkuns X TYnJaMia aHHKJAHTAH Ba YerapajaHraH
6yncuy, y woaga ymty (yHKupsaapupHr X Ja verapanaHras-

JHrHHH Kj'rp'elamnr:

AT n are sin f(x);
6) léxf),(x) ¢) arccosf (x);
B) cos f(x);""-, €) arctg f(x);

r) sinf (x); ' ,}K) arc ctg f(x).

Kyiary GpyHKUMANAPHHHT Y3 AHMKJAHWIL COXaJapiia uera-
PaAHMaTAR/HMITHHE KYPCATHHI:

=v'x. 1\*
oty e=(5)e
39. f () = o¥F 43, f(x) = xsin X,
40, f(x) =x+ % M j =
A1 f)={x|+12x+1. - [)= arscltgx-

46. f(x) Ba g(x) dynruparap X TYmsaMAa aHHKJAHTAH Ba
uerapananmaran Gyacud. f(x) Ba g(x) dyHKIMANAPHHHT afiHpMa-
ci X TynjamAa yerapatasrag GYJHMIM MYMKHHMH? Muconiap
KE/ITHDHHT.

47. f(x) Ba g(x) pynxunanap X Tynnamia aHnKAadrad 6%-
mi6, f(x) dyakuma X Aa derapanaeraH, g(x) sca werapasad-
marad Gysicun. f(x) Ba g(x) ¢yHKIWMANAD opacuia apupMeTHK
amaniap 0a:Kapuil HaTHXKACHAA XOCHI GyaraH (GyHKUHATAPHUHT
yeraparaHran/mry xakMaa Huma Zefimm MyMeuEH? Mucosiap
KeJITHPHHT. :

48, Mxtnépult GyAKUATHEHT KBAgpaTH KYHHIAH Yerapanan-
TaBMMFHHR HCOOTAAHT.

4-Tavpud. Aeap ¥x;, x,€X aap yayn x,<x, Gjruny-
B f(x) < f () (f (v) < f(x2)) Oyaca, [ (x) Gyneyun X myn-
Aamda geyewu (xamdull geyeuu) ded amaradu.

Aeap ¥ x,, %€ X rap yayn x, < x, Ggmuunban f(x)>
> [ (F(x) > (%)) 6gaca, f(x) pynxyus X mynaanda
Kamaroeuu (Kamould xamaosqu) de6 amasadu.
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Yeyeuu ea xamaiosuu PyHryUS MOROMON PYHKLUAAGD. Geﬁ
amasaou.
5-Mucon, Yuty

f)=x* (xCR)

(YHKUHAHHAT KaTHUA JCYBUH SKAHHHH HCOOTIAHT. _.f'!

¥ &y, X, ER HyKranapuu on6, x, < x, Gy/caH ,ueﬁ Kapaii-
auK. ¥ Xonna

Fe)—fo)=x—25=0,—x) o+ xl-ng ‘[' ) =
=(a—x) [(atga)+ ixf] >0

6ynazn.

Hemak, ¥ x;, %,€R, x, xp=-f (1) </ {xz)
By aca f (x) = x® ¢pyHkuuaHHAr R fa KaTbufl YCyBYM SKAHHHH
Gunanpasu.

6-Mucon Ywby

f(x)—l_l_‘—x,

¢ynkuMAEKHE [0; + 00) = X Za KamaloBUM SKaHWHH KYPCATHHI.
N Xy, %€ X Hygranapud omuf, x, < x, Gyncun 71e6 Xa-
pafimux. ¥ xonpa fp (x) = x* yuyn
h (%) ‘—fn (=22 =(g—x) (ta+x) >0
Gynamu. Memak,
¥ x5, €X, 5 <x=f (%) <[y (xa).

By sca f, (¥) = x* [pyHKuusHmHr, KyMmIajad, fo(x)=x2+41
GYHKIHAHIHT KapaJaéTran opanukaa YCyBuH SKaHHHH GHARHDAH.

Suan ¥ x,, x, € X HyKTamap yuyH x, <x, OyAran xoJiia
f () —F (x,) aitipuari Kapaiimik.

= ! —_— : = ] - ; )
[ () —7 () 2 1+2 f,(xg) fa (x)

' 1
fa (&) >y (v)) Gyarannpan fa (xdd - fe (xﬂ

mus. Jlemak, ¥ x;, % € X, x; <x=>f (x) <[ (%)), aAvun § ()
dynxkupa X TinnaMpa KamaiQBUM.
S5-trabpud. Aeap wyndad gaeapmac T (T #=0) conu mae-
Myd Gyacaxy, ¥ XCx yuyH
x+TeX, x—TEX,

fE+T)=f(x)

< 0 sgaHuHK TODA-
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Gjaca, | (x) Pynkyua daspuik pynsyus dedusad ea 6y wapms-
PR Kanoamaanmupyei mycbam T aapHune sHe Kusuay

(aeap y maswcyd Gjaca) Pynryuanunz daspu 36 amaradu.
T-MHCOJ, Yby

f (x) = 3 cosx -+ cos2x
GYHKUMAHMAT AaBpPHA QYHKUHA 3KaHHHH KYpCaTHHE,
PYHKIMAHUHT aHHKJAHHI coxacH 6YTYH CORJAp yx‘rmau ntéo-
parmup. Papas xunafinuk, Gupop T > 0 yuyH
Scos (x--T)+cos 2(x+T)) =3 cosx+ cos2x
MyHbcaﬁaT $punan 6fncun. x =0 na
3cosT +cos2T =4
TeHrJaMara sra Gyuue,
cosT << 1, cos2T < l
TeHICH3NMKJAPHA SBTHOOPTa OJCAK,

3eosT J-cos 2T << 4
Girnamm. :
Hemax, T xyfimnard TeHriamanap CHCTEMACHHH KaHoaT/JaH-
THPA/M:

cos 2T = 1. -
By Tenrsiamanap crcTeMacHHHHI 9HT KHUMK MycGat eunMH T=2 g5
SKAHH paplIaHAUp.
Suan T =275 connu CepuaraH QYHKUHAHHHI XABPH 3Ka-
HHHH TeKUMpPHII KMAHH aMac: W x€ R yuyH

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

_ {cosT= 1,

reHryuk  yprusmanp.  Llywspal kuam6, xapastaérrad QyHKuws
DaBpuit GYyA#6, YHHHT JaBpH 2m ra TeHr SKaH. -

Mucoa Ba macamanap

Kyf#iraaru QyHKUHAMADHHHr YCyBuH €KH KaMalOBYM SKaHHHH
AHUKJIAHT:
49. f () =2,

50. f (x) = x%+ :—’

51. f(x)=c0%. x€[—m, 1), |x) + 12‘—

52. f(x)=1x sinx.
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83. f (x) = arccos | x|

54. f (x) =sin

| —xt

55. [ (x) = arcigx—x.

56. f(x)=iil__ll.

57. f () =x—v & —1.

2 —sinx

58. [ (x) > T x€[0, 2n].

59. f () =2-3""—97".

60. ,‘(x)=x—esinx(0<agl). )

61. Arap f () ¢yrkuna X Tynaamia aHuKJaHTaH 66,
MOHOTOH GYaca, y xonpa y = — [ (x) YBKUMARMHT XaM Mo-
HOTOHJMFHHH HcGOTAHT.

62. Arap-f (x) > 0 Tenrcus/mk 6apua x €X map yuyH VpunaH

Ba f (x) MOHOTOH 691ca, y Xoata y = f—:—) YHKUHARMHT  XaM
fix

MOHOTOHJIHIMHM HCOOT/IAHT.

63. MOHOTOH (pYHKUMANAPIAH TY3RNTaH MypaKKab dyHKLIMsA-
HHHT MOHOTOHJIMTHRH HCOOTJaHT.

Kyitmaars QyHKIUANAPHUHE AABpU ynKuHA SKaHHHH KYpP-
CATHHT.

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

65. [ (x) =/ sin3x.

66. f (JC) — 2I sinx —cosx l.'

67. f (x) = lgsinx —lgcos x.

68. [ (x) = sinx.

69. f(x)=|cesx|.

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

7. f (x)=cos V' 2 x.

72. | (x) = |2x -+ 5] —2x, 6y epza [a}—KapaJaétran & COH-
HUHP 6yTyR KHCMHHH Gxazupaiu.

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

74. | {x) = sin'x + cos'x.

75. f () ¢ymruma X =R Tynnamja aHHKJAHTAH 66,
yuunr rpaburd x =g, x ="b (@ b) umsHKAapra rucGarTad CHM-
MeTpuK 6yaca, y XoAAa YHHHD JABPUISUTHHA HCGOTNAHT,

76. [ (x) pyukupa X Tynnamia aHuKJaHraH 6y, IWYH-
nait T 50 cOHH TONH/CAKH, xap Kaunafl x€ X nap yuyH x +
4+ TEX, x—T€X 6yaub, Kyinaaru l1aprnapian ourTacH 6a-
MapPHACa, YHUHT JABPHIAHTHHH wcBoTNaHr: '
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DFE+T)=—F @)

D[+ =
3 f et )= L
Y1 @+ =—

5 7 (k+T)=f @

77. [ (x) = cos x + sinax naepuit Pynkuua Gynca, y xo/iaa
G PalHOHAJ COH IKAHIUTHHH HCOOTAAHT.

78. ByTyn comnap ykupaH GHTTR HyKTA YHKapn®G Talnau-
FaH TYMIaMAA AHHKNAHTAH QYHKIHAHMHT J4BpHit 3MAaC/HIHHH
HCOOTAAHT,

¥ = f (x} dyskuua X(X < R) tynnamaa anrkaadrau 66,
YV x€EX yuyn —x € X GyncuH. '

6-Tawvpnd. Aeap ¥ x€X yayn [ (—xy=[ (x) 6faca,
f (%) smypm pynkyua, f (—x) = —f (x} 6iaca, f (x) Pysx-
yus mox Pyrxyug deb amasadu.

8-mucoa Ywdy

F(o)=logs (x+V T+ £)

GYHKIHARAHT X yT €Ki TOK GYHKUHA SKaHHHH aHHKJAHT.

¥ xCR nappa x+ ¢/ 1+x2>0 6ysrany yyyH dysxuys-
HHET SHHKJAAHHIU coXacu R jaH uOopart.

¥x€R yuyn | (—x)=1log, (—x+Vits)=

~ log, (_ﬂ_ P ,/f—"lﬂe)): logy ——\o =
AT P L

=log, (x+VIF+ ) 1=—log, (x+VI+2)=—F
6ynapH. By sca kapanaértran QyHKUMAHHHI TOK OSKaHMHH Guni-
AHPaJH.

¢y =[ () dyskuua X Ttynnampa anuksiasrad G6§am6, Y sca
$yRRUEA KyitMaTiapudan nGopat Tynaam 6yacea: Y = {f (x):
1x€ X}. Uly 6uran Gupra Y tynnamzan oaunrad xap 6up y ra
X Tynnamaan daxar GHTTA X MOC KJICHH, ABHH X, 7= X3 6yJ-
ranga f (x,}3=f (xy) 6yncun. By xompa Y TynaamaaH oOJHH-
raH xap 6up y ra X tymramga GuTTa X MOC KYVHHIHIUMHH
upozanaiiniran pyHxkunara kenamus. By dymruma y = f(x) ra
HHCBaTaH mMeckapu Hysxyns neunagu Ba y x = [ ()
Kau GearMnaHazu.

9-MHCOA Ywby y=7[ () =2¢+ 1, x€l0, 1] bynkuua-
Ta HucOaTaH TeckapH PYHKUHAHH TODHHT.

- 43



By dyukupannnr guiiMataapy tynnamu [1; 3] opamukuH

TAWKUA sTajy, [1, 3] opamikAa aHHKMaHTad x = [~ (y) = 5-“2-3-

Gyuria Gepunran y = 2x+ 1 dynkuuara HucGatas Teckap
¢dyHKuHMa GYnanu.

4= (x) byuguwa X TynsraMia amukAaHranH 6Yau6, 2 =
= ¢ (y) dyrxuns ¥3 wasGataa ¥V ={f (x): x€ X} {f: X - ¥}
TYIJIaMAa aHHKJ/JaHraH GyacHH:

AbyEz

Hatixana X tynnampan osmsrad Xap 6up x ra 6urta 2€2

COH Moc Kyimiapu. Bywpait xonma [ Ba ¢ ¢yHRuussapHuHr

Mypakkal yHKinscn Gepunran fefiuiant Ba z = ¢ (f (x)) Kabu

Gearunanany. :
10-mucoa. Ywbdy

F)=x% gg=2*

byukumanap épramuna Mypakka® QyRKUMANAD TONMHT.
By mypakkaG ¢yukumaiap Kyiiuzaruya 6yaaim:

f @ () =lg () = @9 = 22,
¢ @) =2/ ="

f (fg(x)) =[f (x)]* = (x%)% = x%
g (g () = 29 — 9%
Mucoa Ba macananap
KyfHpari QyRKUMARAPHHAT 3KYQT EXH TOKAHIHHH AHHK/AHT:
79. f (x) = x*sin xl
80. f (x)=x+%,

m.n@=——i7*

x4 1
x-+—
_—
82. f (x) =V x*— x| logx.
83. f (x) =/ 1 arap x-— paunonan con Gyuca,

—1, arap x~— nppausonan con 6y.ica.
84. f () =sinVx. '
85. f (x) = arccos|x|.

s&fmz‘;Tﬁ
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87. f(x)=

88. f (x) =(x—1)? sin®*x.
89. f ()= arc sin (arccos x).
90. 7 x = 10+ +ll l

. Arap f (x) Ba g (¥) Dyskuuasap xydr GyHKUusAP
Gynca YJIADAaH TY3H/ITaH MYPakKkal QpyHKUMSVIADHHHT XaM KydT
dyHKUMS GYAHIMMHM HCGOTAAHT.

92. Arap f (x) Ba g (x) ¢pyHKUMANAD ToK PyHKUMATAp GYA-
Ca, yJapAAH TY3H/raH Mypakkal GyHKUMAMAPHHHT TOK (yHKUHS
Symunsn weboTaaur.

93. O uygrara HucfaTan cuMMeTpHK Ofaram X Tynaampa
aHHKJaHraH xap kadgafi f (x) ¢yHERUMS xKy¢pT Ba TOK QyHKIHA-
JIap AHFHHAMCH KYPURHIUHAZ HOOLANAHMIUHHH HCOGOT/aHT.

94. | (x})=2" byskunand xydpr Ba ToK ¢yHKUMANAD fn-
FUHTHCH KYpAHHWNAA MboAaRaHr:

_ [0, arap x = 0 6¥ynca,

95. f (x)m{x, arag Y20 6§nca DYHRUHSHE  KYQT Ba
ToK, yHRUHANAD AWFHHAHCH KVPHHHIIHAA HGOAANAHT.

96. )Kydt Ba TOK (pyHRUMANADAAH TY3HATaH MypaKKaﬁ
CIJYI-;KLLHHJ'[apHHHr‘ Kydr éku TOKHHFH XaKuia HHMa fefiniu MyM-
KHAH

Kylinzarn ¢yHkunaiapra BHc6aTaH TecKapH 6}JIFaH DyHK-
LHA/IADHH TOMMHE

97. f(x}) =+ 1% x€[—1; + oo}
98. f (x) =sinx, xE[—IO; —% u}.

9. [ ()= 1

l--x‘
100. f(x)=—-e P, x€M0; + o).
101, f (x) = x€(0; — o).
102. f(x)—n-—arcsmx xE€E[—1; l]
103, f (0) =2""%, xe(—o0; 1].

104. a Ba & napHuHT KaHfaf KufiMaTiiapuia f (x) = ax+b
Teckapy (yHKkuusra sra ﬁymxﬁ y=1F (x) bunan Gup xun OY-
Aagur

105. aER HHHT Kadjalt xuiiMatuga f (x) = x%, x> 0 Tec-
Kapn ¢&yHKumMAra sra 6Y/m6, y f (x) Ounan Gup xua Gynagu?

Kyiuzarn ¢yHkupamap 6yfuda wmy @ynxunﬂnapuaup Mypag-
Ka6 (PYHKIHANAPHHM TOMHHI:
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106. f () =2, g (W) =Vx

107. f)=VI—2 g=V1-x
108. f () =25, g () =x+5

109. f () =¢, g{x)=1nx.

110. f (x) =sgnx, g (x) =1+ %%
L. f(x)=sgnx, g (x)=1-+4+x—[xl
112. f (x) = Inx?, g {x) =sinx.

__[x, arap x€[0; 4 oo) Gyaca,
1s. 1) {0. arap x € (— oo; 0) Gynca.
g (x) — 0; arap -'Ce [0; + m) 65."-"03,

{x’, arap x€(— oo; 0) 6yaca.

114. f () = —="— 6§sca, f (F (... f () .. }{nmap-

aﬂ_}_xﬂ

Ta) HH TONHHT.

Texncankaa JleKapT KOOPARHATasiap CHCTEMacHHH OJanH3.
Tekncankauur {x, f (x)} xa04 aHuKA2HTaH HyKTFalapHian nGo-
pat ywWGy

A FEy={x f ) :xeX, y=[ DEY)
imam gy = f (x) GYHKUMAHHHT 2pagbuzi 1eb atanajy.

MypakkaG PyHKIWISAAPHUHT Tpapuri yJapHRHT OpLHHATa-
Mapu YCTHAA aHaJuTHK (KYEM, afiupail, Kynadtupui, GyJHLL,
Aapaskara KyTapuil, RAM3 UHKADHLU, JoraprgMnamt Ba X. K.)
amanaap Gaxkapuul €piamuina TakprGaH YH3HIAlH. DOyHKLAA-
JapHy TYAHK TEKWHPHIN, YJADHHHT aHHK rpadurIapaEd  Hpo-
nanam GunaH 6u3 KeiuHpoy Gatadeus WYPYJIAHAMUS.

11-Mucon Ywby '

y=xcosx, xER

PYHKUHAHAHT TPaQUIHHH “IH3HHT.

dynkunA ToK GyAraHH YYYH, YHHHT rpaduruny [x 240 nap
VUYH SCAIl eTAPJH. Kapanaérran ¢yHKUHAHHHT OpPRHHATANAPH
Y, = X Ba g, = €05 X (YHKUMANADHHHT OPIMHATAIAPHHH Kynam-
THDHIL HATHXaCHAA XOCW.T GyaajH. :

Gyukuns rpadHry KoopAHHaTanap GOWMAaH yTu6, Ox YKUHH

x= 12 +ka (k€ Z, cos x=0) HyKTasapAa Kecamd.—1 sgcos x < 1

Gyarand yuyH, x>0 Japla — X < XCOSX < x 6yaam. [He-
MaK, y == XC0SX (PYHKIMAHKHT rpadurn y = x Ba y = —Xx 4d-
aKmap opacmia €ragyu. X = 2k® HyKTanapaa cosx == 1 6¥n-
ramu ydyH, pyskuns rpadurd y = x HH3HK Guwian x = 2R n
HyKTalapAa yMyMmuit KHAMATAapra 3ra, x=3xt + 2k HyKTa-
Jappa 3ca y = — X UM3HK OH7aH yMyMHIl HyKTafapra sragup
(cosx=—1, x=nR-+ 2km, keZ), 0< x <1 aa 0<{xcos x<C
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y=X-CasX

1- guaMma.

< C0SX, AIBHH xcos x < x. By sca QyHRRUHA rpadurd y==cosx
Ba Y = x (PyHRUMANAPHMHT rpadwirHiaH NACcTAA KOHAAlran/H-
THHH GUAAHPANH. .

=] Ja y=xXC05x Ba y=c0sx (YHKHHARALHHHT Fpa-
durn kecuamk. y = cos! & 0,54, Arap x > 1 6¥nca, |xcosx|>
> |cosx|. Lly mabnymoTsiapra acocnauud Gepuirad ¢yHKUua-
HUHT rpaguruny ynsamus {1- unsma).

Mucoa sa macananap
Kyiingarn ¢yrxunanrapauur rpadHKAapUHH MHSHHT:

15, f (x) = xsinx. 124. F (x) = [x%].
6. f (9= ——. 125. f (x) = |x—1| + Jx—2—
7. f (1) =~ —lx—3|.

14 x2 126, f (x) = [| x|}

118. f (x) = sgncos x. 127, f (4 = xsin T
9. F(x)=Insinx. ¥
120. f (x) = arctg L 128. f (x) = &* cosx.
X
—_ 1 129. =g~ .
121, f(x) = arctg 5 f()=¢"cosx
122. | (x) = Ix}

130. =9¥*
128. f(x) =H F

131. } () = x+ sinx.
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2-§ PYHKUHAHHHI JTHMHTH

X = {x} xaknguii conap Tyniamu GepunraH Gy/HG, @ HYK-
Ta YHHHI JHMHT HyKTacH O6jacud. By 1ymaamga y=7{ (x)
QYHKIHA AHAKAGHTAEH,

7-traspud (Fefine Tabpudu). Asap X minramnuns
nykmarapudan mysutean a ea unmuayedu xap xandaid {x}
(x,55a, n=1,2...) kemma-kemaux 0AuneaHOQ xam MoC
{f (x,)} kemma-xemaux xamma eaxm s20na b (wekau Exu vexcus)
aumumea unmuaca, wiy b ea [ (x) pynxyuanusz a ayxmada-
2u (8xu x — a Qaeu) aumumu Jdeb amaradu éa ynu limf (x) =5

X=rd
éxku x-—a 0a f (x)—> brabu Geszusanadu.
12-Mucon Yoy
[ ()=xb

GbYHKUMANEAT ¥ — 2 JarH JMMHTH 32 ra TeHr SKaHHHH Kypca-
THHT.

2 ra uuTHyBW uxmaéphit {1} (x, 72, n=1, 2, .. ) ker-
Ma- KeTHRHH oftamus. Moc {f (x,)} KeTMa-KewwK Ky#hngard
{f (x)) ={x} xypunamna Gyaagu. Sxunnainysun Kerya-Ker-
JHKJIap YCTHAATH apudMeTHK aManiapra GHHOAH:

lim f (x,) = lim x%=2% =32,
xn--ﬂ

=2

Hemax, Tarpudra xypal
lim f (x) = 32.

=2
13-MurcoA. Yby
F (x) = cos :T (x % 0)

GyBKuMABHHT X~> 0 A JMMMTTZ 3ra SMACAMTHHA K§pCAaTHHT.
Hoara wHTHAYB9H HKKHTA TypPaH

o = [ =)

n+n 2n
KeTMa- KeTJHK/IapHH OMainuK. & Xo/ja
f i) =cos B E —o,
fx)=cos2nm=1

63116,

limf (x)=0, Hmf{(x)=1

Hag oo LT
Gy namn,
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By sca f (x) = cos -i JyHRIHsHUAT X = O RYKTaJa JHMHTH

MaBXKYJH SMAC/HTHHH KypcaTai,
8-taspudp (Komwn Tarpudn). Azap ¥ e >0 con yuys
wyndait 6 2> 0 con monuacaku, apeymenm x Hune 0<|x—al<l
< 8 menecusauxnu Kanoamaanmupyeiu bapea Kuldmamacpuds
| f (x) —b| < e menecusaux Gaxcapuaca, b con f (x) dyrxyls-
Hute a Hyxmadaeu (x—a Oaeu) sumumu 0eb amairadu.
14-Mucon. ¥Ymby

f(x)=sinx
GYHKIMARMET X = -:— HYKTaJlarH JHMHTH | ra TeHr sKau# Kjp-

CATHJICHE.
¥e>0 coura kifpa & mu 6=¢ ne6 oscak, y xonua

|x-—--’;—i< 8 TEHICH3MHKHH KAHOATAAHTHPYEYH Gapda x Jiap
yuyn

|smx-—l|-—|smx sin 2\
y x-——;" x-[--;f
= |2 sin 7 08— <
=
. N
= |2 sin g[x—-gl(ﬁu:a

myHocabat Saxapunain. Byngan, Taspudra kypa, limsin x == |
1

Kok

SKaHH KennG UHKagH.

X = {x} Xaxuguii coHjap TynJamu Gepunran 6yau0, a HyK-
Ta YHHHT Yur (yam) JAmmur HyxtacH 6yacws. Iy tynaamaa [ (x)
(QYEKUHA AHHKJIAHT2H.

9-tavpud (Teftine Taspudn). Adeap X mgnramuuns
nyxmasapudan mysurzar 6a xap 6up xadu adaw xkamma (Ku-
4uk) Gijaub a 2a unmuryeun xap xandad {X.} KemMa-Kemauy
oaunzanda xam moc {f (x)} wemma-kemaux xamma saxm
A208a b 2q unmuaca, wy b nu f (x) dynkyuanune a wyxma-
Oazu ue (van) aumumy de6 amaradu.

10-raspud (Komur raspudu). Aeap Ve>0con
yuyn wyndait 6=10 (g) con monuacaxu, apeymenm x HuMH2
g<x<a+ 6 (@a—06<x<a) menecusurksapati Kanoam-
aanmupyesu 6apia x € X suinamsapuda | f (x) —b| < e mene-
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cuzaus 6axcapusca, b conf (x) dyrkyuanune a Rygmadaeu
gue (san) aumumu 0ed amaradu.
OYHKIUHAHAT YU (Yan) AuMHTAapH Kyfuparwua OGeJruia-
HAmW:
Hm (=0 &n fla+0) =0,
x—=+a+0

(limof(x)=b &u f (@ —0)==05).

K-
15-Mucon Ymby
sin x,. arap x > 0 Gjuica,
f&)= co;x , arap x < 0 6y.ca,

dyuupanmsr x = 0 HyKraaarda yur Ba 4an AMMHTJApHER TO-
TIHHT.
lim f (x) =lim sinx =0,

x—4-0 x—++0
lim ()= lim <f=1
X0 - 2 2

Mucon Ba macanaaap

OyHKUMA MUMUTH TabprbIapinan doiifanati Kyiulary My-
HocaGaTAapHH HCOOTNANT:

x3 -9

132. lim = 6.
X3 X

133. lim cos x = cos X,.
X=Xy

134. lim _.fo_ﬂfﬁl_ = (%
x—0 s

135, lim 218 —

x4 x¥—4x

2.

1 -
136, f (x) = [m, arap x #=0 6¥aca,

oo, arap x == 0 &yaca.

lim f ()= 1.
x=0

137. lim = o0.
x—0 X —

138. limsinx=0.
x—=)
139. lim «* = 81.

x—3
, !
140. limxsin—=0.
x—0 X
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Kylupars OysKuganap a HyKTaja JHMHTIA 3Ta SMACAHTH-
HR ucGOTAaHT:

4. f ()= "”, a=0.

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

143. | (x) = arcctg 1 o a==0.

- — x9+x’+x+l arap x > 1 6ynca,
4. [0 { , arap x <1 6ynca. a=1
145. f(x)=x-—-[x], a=2,

¢, arap x< 0 6ysca, a =0,
M. f (9= {b—!— x, arap x > 0 6yaca, b+ 1.
147. Oupuxie GyHKUMACHRAHT GHpopra Hymana XaM JH-
MHTH MaBIKYA 3MacRHTHRH HcOOTNAHI.
148, f () = X%, arap x uppanuMoHal coH GyJica,
1, arap x paumonan cod 6yiica,
OYHKUHA Kaejafi HyKTajapia JuMuTra sra?

149. | (x) = [x]- A GyHKUHAHRAF X — 0 ,naru. JHMHTH MaB-
4

KYAMH?
Kyiingary $yHKUHANADHUKTD Kypcam.nrau HyKTajarn Yur Bsa
Hanm JAHMHIJIAPHHM  TOMHAT:

150. f (x)=th-;, a=0.

sin x
151, F (x) = - arap x >> 0 &faca,

cosx arap x < 0 6jaca,
162. f(x}=sgnx? a=0.
153. f (x) = sgn cos x, a = %

154, f (0) = — a =3,

l ¥

-
X3

155. f(x)=—-:[l;T,

1586. f (v} =x + [x*], a = 10.

157. [ (x) QyHKUMAHHHT @ HYKTaja GHP TOMOHAH JHMHTAED
Tabpupnaph Hiakoprin Kown pa [efine 6YHMya KeNTHDHHT,

== —1.
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158. OYHKUMAHAHT @ HYKTaga GHP TOMOWIH JIHMHT/IADH
MaBKyx CyMMUWJAH YHHAT INY HyKTaja /AHMHTFA 3ra GyJH-
mIH KeJHd dHRagHMu?

X (X =R) tynnam GepurraH 6y/M6, @ YHUHT JHMHT HyK-
TacH Gyacu. f (x) Ba g (x) QyHKumsIap a HyKTajaveknd Ju-
MHTra 3ra Gyang,

lim f{x)=6, limg=c¢
Kep il

6yncHu. Y xoama
BDimfxxzgW==06=xc,
A=l

2) lim If ()-g (9] = b-c,

3 lim LU 2 o2y
x—+a & {x) c

6ymann.
16-Mucon. Ywmby

. g 3 ¥—1
1111;1 ((lOsm x+ 3 cos x+—x+2)

HH TOIMHHT.

lim sin?x = lim sinx lim sinx = 0,
x—0 =0 X-+0
lim cos®x = limcos x-lim cosx-lim cosx =1,
X+ R x=0 X} x=0
lim (x—1)
-x—1 x—{
—

lim?, :
x20 x4 2 lim (x4 2}
X0

=1
5

HeMmak, |
lim (IOsin“x+3cossx+ x;;)=lim 10sin? x +

x— X x—=0
. . -1 | 5 1
lim 3cos®x + lim = =0+3—~—="=2_,
+x—>0 +x—-;0 x+2 + 2 2 2
OYyHKOHA JUMHTHHUHT MAaBXYZAAHTH XaKUA a

TeopeManap
1°. Arap x nunr a Hygrasuur Us (@) aTpodupan OJMHraH

KHHMaTapuaa :
h<f@ </ (%)

6ymub, x-~a Haf, (x) Ba f, (¥} dyskumanap aaMuTra 3ra
XaMaa

lim f; (%) =liIE f () =b
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6ynca, y xoapa f (x) GyHKUEA Xam JHMHTra sra sa
lim f()=28b

X

6¥naan. .

2°. X — R T1ynaam GepuaraH 63au6, ¢ Wy TYNNaMHHED
JUMHT HYKTacH Ba Gapua x€ X nap yuyH x << a GyjcuH. Arap
f (x) dyrguns X tinnamia Ycyeun (Kamawsun) GYJHG, 10Ko-
pinaH (Kyfupad) uerapananrad 6yaca, f (x) GyHKUMA @ HyK-
TAajA YeKMM JIMMHTra 9ra.

H-tabpud. Aeap ¥ ¢ >0 con yuyn wyndail 6= 258 (¢)
COH MONUACARY, QPeYMERm X HuHe

0<ix —a{<s, 0<|x"—al<é

MENECUSAUKHL Kanoamaianmupyeau uxmuépui x’ ea x'* (x'€X,
X" € X) guidnamasapuda

IF ) —F ()] <e
Gyaca, | (x) ¢ynkyua yuyn a nysmada Kown wapmu Gama-
puradu deduradu,

f (%) dynryus a nygmada wexau Aumumea seq Ggaumu
yuyn yHune 6y wyxmada Koww wapmunu  xanoamianmupt-
w sapyp ea emapau (Koww kpumeputicu).

17-MHco. Ywby

- 1
X)) = x%cos —
f () =0t cos —

$ysrupa yuyH @ =0 HykTaga KowmM IUApTHHUHr Gamapuid-
IUHHH Ki'PCATHHT.

ne6

Xarukatad xaMm, Ve > 0 coH oaub, 6 my &= ]/r;-

xapanca, x HHHT

o< ¥ —a|=|¥|<]/ 2.

0<|¥ —al=|#I<]/ £

TEHICH3NMKNAPHH KAHOATNAHTHPYBUH HXTHEpHH X', %7 KuiiMat-
AapH yyyH KyFAHJarura sra GyflaMus:

[F () —f ()=
+ |x" cos ;‘:—l <X+ (|22 <e.

1 .
2% cos —— — x'%cos —— < [x" cos-I- +
xﬂ' x' x.!f




By sca kapataéTra ¢yHkunanuur x =0 Hykrata Komwm map-
THHHHT GaMKAPU/IHIIHHH K{pCaTaim.

PYyHKLUHAJAPHH TaKKocJJaawW

X < R rynnamaa f (x) Ba g (x) $yHKuManap awHgAaHTaH
63yacun. Bupop a HYKTaHHHT Us (a) (Us (@)= X) atpoduna | (x) sa
g (x) dyHKuHsNap KyfHfarnya TaKkKocAaHaiH.

12-Tabpud. Azap [ (x) Ba g (x) ynryusrap yayu tyn-
dai gzeapmac 5 >0 ea C>0 connap monuacaxu, 6apuia
x€Us (@) rap yuyn

[F@<C g

Ogaca, y xorda x—a da [ (x) ynkyus g {x) Pyuxyusea
Kucbamar wezapasarean Odedusadu ea [ (x} = O (g (x)) xabu
berzunaradu. _

Arap f () =0 (g(x)) Ba g (x) = O (f (x)) 6yca, f (x) Ba
£ (x) dyHkuuaaap x— a ga 6up xua mapmubau GyrkyuaIap
AefiHaany.

Arap

lim A
x—a g (x)

Gyaca, x—~a A2 g (¥) Ba [ (x) nap sxeusarenm Gyuxguarap
1e6 atanagn Ba f (x) ~ g (x) xaﬁn Genrunanaay.
18-muCcoRr Yuiby

f(x)=V|xI+VW Fa g (0 =V]x|

YHKUHANPHHHT £ — 0 na §32p0 SKBHBAMEHT/IHIHHE K§pcaTHHI.

litm f{x) ]l I/le-i-VIXF llm)/-l-{-]/[? = 1.

x—0 g(x) X =0 lxl

Jemaxk, Kapanaérran GyHKUHAAp ¥3apo SKBHBAJEHT.
13-Ttavpud. Acap [(x)} sa g (x) ¢pynsquarap yayn

f=a(x) g
6ijaub, 6ynda lima (x) = llm g (x) =0 6gaca, y xo4da x—a

da f (x) qbyﬂxq::;ag (x) ea uucéamau OKOpIL. mapmubaL  Hex-
cu3 Kkusus (hyHkyua O0e6 amanadu séa f (x) = o(g (x)) xabu
Geaecuraradu.

19-mucon Yusy | [’ ~—o (x¥) Mmymocabar x->0 ja
JPUHAM SKAHHHA KJpoaTuur. | x| = Vx| »* Tenrnmxgan ga
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ling VTx}=0 skaummranan |x{” = o (x3) skanamurs ket

qHKAAH.
Jlumur x@pcofaauira oA G6Y.raH MHCOJIApAA KYMHHYA KYitH-

Jard amonub JHMUTAAPAAH oigaNauumain;

1) lim 39% 1,
x=0 X

. at — 1
2y lim = Ina (@ >0).
A=) X
1

"
3 lim (14+% =e
x—{
. 1\
4) lim (1 +*) =e.
K= X
20-mMucoan. Yuwby
lim sin {x-sin 2x)
X} X2
JHMHTHH  XHCOGAAHT
By wudona —g KYPHHHILAACH AHHKMACIHKAHD.
x=+0 pa xsin2x— 0 3kaHUEH XHcobra OMMO TONAMH3:
lim sin (xsin2x) _ lim 2sin {x sin2x)-5in2x
X-(sin2 £).2x

X=l) xa =il
. sin {x-sinZx) ,. sin2x
= 21im {. ). Jim =2,
20 x-85in2x ko0 2x

21-mucon Ywby

. et cosx
lim —————=
f X0 sint x

JIHMHTHH  xHcoGaHr,

&'—cos x .
i HOAAHHUT KYPHHHINAHA KYHHAATHYE YarapTUpamMus:
1 X

X
' ' sinz—
& —cosx _ e—1+4+1—cosx e"—l_}_?_ 2
sin? x sin? x sin? x sin? x
( ) (x ¢ & —1 .
' sin [—
& — 1 - 2)) 18 1
= + 2; = - +
sin® x . X X sS4 x
4 3inz — ¢ost — 2cos? -~
sin 2 2 X%



ByHian sca

&1
— x3
tim iﬂ- =lim —5— + lim =
x—0 sind x s—0 _SIN°X Xen0 2 cos¥ . —
. & —1 d ?
im
k=0  x? . I 3
== ——— 1 lim =4 ==
lim sinlx 0 905t = 2 2
=0 X 2
22-Mucon Ymby [
X
lim (cosx)

X0
JHMHTHY XHCOGJAHT.

_— —L nmo'_:_‘:.'ﬁ :
. * . X pa— X
lim (cosx) =~ =Ilim (I +cosx—1) =e¢ =
=0 x=0 .

2sint 2
25 L lim
e O N
X X —_

23-mucon. Arap x—0 na f(x)0 6yaca, y xoana
ling [fF W+ f (%) =0 sxauunu ncGormadr. MUlaprra Kypa
X—y

x—0 ga f (x)—>0. By sca Teflue Tampudura Kypa, Xap Kau-
Kait wosra mutaayud {x} (v, %0, n =1, 2, .. .) KerMa- Ker-
JHKHH {onramuMisga {xam, Moc {f (x)} KeTMa- KeT/IuK XaMMa-
BaKT siroHa O JIAMHTTA UHTH/IHINHHH AHIVIATAXH.

Y, = X nel oncak, n— oo na y,—0 6¥au6, I0KOpHAATH
Tanpudra Guncad f (y,) = f (x2)—>0 Myuocabatra sra Gjna-
mu3. [lemak, f (x?) ¢ynkuma xam x—0 ga HosAra HHTHAAp
aKa. Uekau auMHTIa 3ra 6yarak GyHKUMANAD ycTHAATH apud-

MeTHK amasiapra kypa f (x) + f (x®) ¢yskuMsHHHr x—0 Ja
0 ra HHTHAHWIKHHA TOMNAMHS.

Oan x—0 na fF () +f («)—0 6¥ncun. x—0 ga f(x)
HHHT HOJIra HHTHJHIUA XaKHZA HHMA OefHI MyMKHHP
Mucoa cudaruna ymby
{(—1)", arap x=—17 6{ica,

[ )= | 2?
0, arap x== o Oyaca,



$yuxuHsHA Kapaliek. Y Xonma

(— l)ﬂ+l , -
F(x%)= o 2 6y sca,
0, arap x5 1 6yaca
02"
696, x—0 ma f () 4-f (x>0 6y
[ (X) GYHKUMAHUHT JUMHTH Magyx aiﬁ?"mﬁ?ﬂﬁ‘ lgfm_}:ﬁo ;f:i

60T KHJIMHraH MYHEOCAGATHHHC
T
Gy [HAPT SMAC 9KaH. €CKApHCH  Xap JIOWM  YPHHAM

Mucosn Ba Macajgaxap - .
Kyfirnard JHMHTAAPDHH TONMHr;

159. lim ——2— (@> 0
x-a) Vx"—Vﬁ ( > )‘

160, lim £—=2%

52 X¥—B

-
161, lim 2=
x=416 "/-x —4
162, lim 5 —
Nm T (e,
. moe—
V=1,
163. J1‘5‘1111 - i (n, meN).
. ]/x—l
: n m .
164. lim (l—x"— 1_:»:) (n, meN).
165, lim Y6 =*=1_

x2S 3-—V4 +x

s p——
4 4
]/'+‘ - \/1 3
166. lim x 5
X=r00 5 —_— .
l-—-l/]_.‘_5
X
167. lim * (n, mEN)

n
x-0 ]/l-}—ax '?/l-l-bx-—-l

Vi +4) —(ViTTa_,)
168. lim - (Viga—) .
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169. lim V"*'/"*V;'.

x-+o0 Vx+l
170. lim X2+ .- .-|-x"e-—n, REN.

x—l x—1

Ky#inparu nuMuTnapsn Tommmr:

171, lim S0

0 nxd
172, lim =22£
x-»’l i
z g %
173. lim 2% _
x—+0 sinbx— sin7x
174. lim S =1
: P 5int2x
175. lim Sinx —sing
Xl X—a )
176. lim(, 2__
xa0 \ $ID2 x-sihx sint x
177. lim 205

oo N — 43

1 —cosx Vcos x

178. lim
Xl tg a2
179. lim arcsin bx
x=0 X ‘

180, lim Sin7Rx
sl sinlax’

181. lim x? (cos ! —Cos i).

K=o X X

182. lin sin?x Y ni=+ 2n.

EEs.
183. lim I — cos x-cos%2x. cos33x
x—{) X3 ’ .
184. lim (sin L itsin2 4 .. +sin L).
X0 nd ' n? ni
e
185. lim (“"f“)
X-+a s5tn a



186. llm (sin x)'¢"*.

x-g..

187. lim ¥,
x=0 X

188. fim (sinx -t cosx)
x—0

189. lim x (3" — 1)-

X—ptx)

190, lim
x=0  lgx

eV — p2¥

. x*
191, Iim(m")

x—0) chx

)
192. lim (""_4‘3—) @>0, 5>0).
x= 2 1

193. lim (I+?inchosx) '

x40 \l+sindx—cosdx
194, im 2 1—0

I.t-b+|] x
195. f (x)=sinx ¢yHKuMA x-— -+ 0o Ha JHMHTTA 5T

3MAcC/HFHHH K§ PCaTHHE.

196, f (x) = sgn sin 1 dynkuna x— 0 Ja JHMHTTa  sra
X

SMAC/HLHHY KYPCATHHT.

- 197. F (x) Ba g (x) dyHKuHSNap @ WYKTala JHMHTra 3ra
6yamaca, f (x) £ g (x), [ (0)-g (v} dyrxuusrapuusr Oy HyK-
T2Aa JUMHTH XaKuia HHMa JSHHLY MyMKaa? Msco/miap KenaTH-
UM,

198. lim (f (x) I m) 0 Gyaca, lim f (x} Hu TO(HHT,

199. Arap f (0 >0 676, lim (f {x)+m) =2 6y
ca, ¥ xoana llm flgg=1 3Kam{m—1 Hcﬁo'maur

200. Arap f (x) PyHruns naspuit 6yau6, x — 0o fa f (x)-—r-c
Oyica, y Xos2a [ (X} = ¢ SKaH/HrHEM KYPCATHHI.
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201. Maspuii dyHKUMA X-» — co [la YEKCH3 KaTTa Oyaumm
MyMKHHMH?

202. Haspuit ¢yHKUMA uyerapaiaHmarad GYJAHIIH MyMKHHMHP

203. lim cos = cos = ...COS —- HM TONHHI.

n—co 22 28 2

204. [0, - o0) opanukia aHWKJAMTaH, KHAMaTAap TYNAaMH
[0, + co) opannknan nbopat f (x) ¢ynkuMa x = O HyKTa atpo-
¢una yerapananran 6ysu6, Oy ¢yHKUMA YuyH HXTHEDHI x = 0,
y >0 napaa f (x - y) = f (x) + f(y) mynocabar ypunan Gya-

ca, lim X9 sanr MaByIJIHTHHH HCGOTNAHT.
X—rtoc X .
o Ba P JapHANP Kaujall KuiiMataapnia [ (x) QyHKuUMA
UEKCH3 KHUHK Cynagu?

NN el )
205. f (x)= e ax—p, x— co,

206, f () =V — 2 —ax—p, x——+ .

207. f (0 =£T —ax—pf, x— 4 oo,

208. f ()=x"sin =, x— 4 0.

ﬂ ¥

X
209. f () = (1 — =, x> +0.
210. f(x)=%, %= 4 0.

Ky#fHuara MyHocabaTiapuu ucGoT/IaHr:

211. o (o (N) =0 ().
212. O (o (f)) = o (D).
213. O O (MH=0(.

214. o(D+OH =0(.
215. o(f}-O(f) = o ().
IV 606

OYHRIIUAHMHT Y3JIYRCHU3JINATA
BA TEKHNC Y3JIYKCH3JIUTHA

1-§ SYHKIHAHMHT Y3NYKCU3JUTH

XS R 1ynaampa f(x) yuKuma aHuxfaHrad |, 6uG,
Xo{%y € X) TYIJIaMHHHD JHMHT HYKTacH GYJICHH.

l-taspud (Kowu taspudu). Ve>O0 con yuyn
tynlad 8= 6(e) > 0 con monuacaku, Gynkyus apaymenmu

&0



2 €X nune |x—xo| < 8 MeHECUIMUKAL KANOGMAGHMUPYEHU
Gapua kudmamaapuda .

[P — )] <e

merecusaux oaxapuaca, f I('x) PYHKLUR X, Hyxmada ysayk-
cus Oediusadu.
I-Mucoa Yuwly

fO=Vx+ 1l
OYHRUHAHHHT X, = 5 HYKTaJa Y3NYKCH3 SKAHHHH KYpCATHHT.
&> 0 con oruf, 6y e conra kypa 6 >0 counn &= 4e
6yacus ae6 Kapajca, y Xonpa [x—5|<C 8 6yaranpa
@ —FE=Va+TT1—4|=
j%x—5] lx=51 & _
T Vign +4< T <73 ®

6ynanm.

Dy 3ca KapanaéTraH (pyHKUMSHWHT x,= 5 HyKTaja y3NyEK-

CH3 SKaHHHH OCMAAMpaIH.

2-trabpud (Fetine raspudnu). A2ap X mgnaamnune
IAEMOHMAGPUON. MY3UAAH 6a X, 2G UHMUAYedL xap Kandad
{x.} xemma-semaur osunzanda xam Pynxyusn Kudsmamapudan
mysunean moc {f (x,)} kemma-xemaur xamma éaxm A20Ra f (%)
e;;a unmusca, f(x) Pynkyus  x, Hysmada yarykcus ded ama-

.

2-Mucoa Yuwby
- fl=x-D)

QYHKUHAHHET X, = 0 HYKTAaflark YaAyKCH3 SKAHHHK KYpcaTHHT.

By epaa D (x) — Jdupuxne GyHKUHACH.

MxTuépuit HoNra MHTHAYBUH {X,) KETMa- KeT/IHK onaMus. ¥
xonma moc {f (x,)} xeTMa- keTiHK

Fxy) = %,-D (x)
Kypundura sra Gynafu. ,

Mannymky, [lupuxne ¢ysixuusicn uverapaiaurad. {x,} xer-
Ma-KeTAUK YeKcHa kuumk Gfarann yuyn {f (x,)} kerma- ketnux
XaM deKcH3 KHwMk Gfaanm. Memak, n—» oo na f{x,)—>0 63-
aapn. By sca Kgapanadtran (QyHKUMSHWHE X, =0 HyKTaga
YAIYKCH3 3KaHHHH OHJIAXpaAd.

Arap lim f(x) =f(x,)

. XXy
MyHocalar ypuu/u Gysca, ywly

im0 =11 =0
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MyHocaGar xaMm Vpunay 6yiamu. Ofarna x — x, ailupMa apzy -
Cmenm opmmupmac, f(x) —f(xy) sca PynngurRrun2 x,
Hyxmadaey OPMMEPMACE IeiHTALH.

© ¥naap moc pasutupa Ax sa Ay (Af (x,)) Kabu Gearunasazu:

Ax = x— x,, Ay = AJ (%) = [ (00— (x,)-

Hemak, x = x, - Ax, Ay = [(xy -+ Ax) — [ (xy).

Hatuxana, lHm f(x) = f(x,} mynocaGar
lim Ay = lim Af(x,)) =0

. Axasd Ax—0
Kypunywara sra Gynalq.

[yngait kuau6, f(x) ¢GyHKUMSHRHE X, HYKTAla y3NMYKCHS-
Jurd, 6y HYKTaja ApPryMeHTHHHT YeKCH3 KHUHK OPTTHpPMAcHra
(PYHKUMSHUHT XaM YeKCH3 KHUHK OPTTHPMACH MOC KeJullH CH-
daTHia XaM TAbpHOAAHHIIH MYMKHH.
~ 3-Mucoa Yuwby

f(x) =cos x

DYHRUMAHMHT ¥ X, € R HyKTaga yajyKcus GY/MILHHH Kypca-
THHT.

¥ xo € R ByKrauu oau6, yura Ax oprrupma Gepaivmk. Ha-
THkaaa f(x) =cos x ¢yHKUAA XaM ywoly

Ay = cos (x,+ Ax) —cos x,
oprrapmara sra 6y.m6, — x < Ax<_ n Gyaranja
[Ay) = | cos (%o - Ax) — cos x| =

~—~]2 sin%sin(xo-{-A—;) %2-1‘&7”=1Ax|

MyHocabatra ara G6ysamu3. Bynpan sca Ax-»0 aa Ay—0
6yami Keub 4uKadH.

Jemax, f(x)=cos x ¢yaxuua x, € R HyKTaga yanyKcha.

3-tawpud. Aeap f(x) d)gnmuﬂs{ mynaamuune xap 6up
Hyxmacuda yaagxeus Ggaca, pynryus X mygnianda ysiyscus
0e6 amarady. :

4-Mucoa. Ywby

/ sin x
o
2, arap x= 0 Gynca,

(GOYHKIOHRHH X, = 0 HyKTaZa Y3AYKCH3/IHKKA TeKILHPHRT,
ManayMiH, :
lim f(x) = lim =25 = 1.
X~ f( ) x+0 X
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JlexnH Oy JHMHT KHAMAT QYHKUMAHEHT O HyKTAHATH KHiAMATH
6unal ycTMa- yer TylMaiid. [emak, 6y ¢yHxuna x, = 0 HyK-
Tajla YJIYKCH3 3Mac. _

1. f(x) cbyﬂxuuﬂ X< R tyonamMpa anugaauran OyauG,
X (%o € X) TVnnamunar (Pur Ba van) JHMHT HyKTacH GYJicHH.

x=r Xy Ja f(x) dynkoua yuyn xy@mpard 3 Xo.AaH 6H'r1'a-
cHTHHA OaMapH/ain:

I°. Yermu f{x,—0), f{x,-+ 0) yar Ba YHr JHMHTJAAp Man-
KyA Ba

fxo~—0) =[x+ 0} = f () )

TEHTVIHKAAD ¥ PHHUJH.

By xoama f(x) dyHxuma x = x, fia ysaykcu3 GyAanu.

2. Flxg—0), f{x,+ 0) nap maskyx, aexur {1} renrsax-
nap Gaxapunmaian. ¥ xonga f(x) x = x, Hykraga l-typ ysu-
JMioTa T4 Aefnaaiy.

3. f(xg—0), [ixg-0) napEuHr OGHPOPTACH UeKCH3 EKM
MaBKyA sMac. by Xonfa ysKuds x, HyKraga 2- Typ ysHaHul-
ra ara nefmnagn.”

® F(xg— 0 = f{x, 4 0) = f(x,) O¥nca, GyRAAA y3uuHWI,
ﬁaprapatp KHJND! MYMKUH OV/ran y3namn aefiunaiu.

5-Mucoa. Yby

o 1 u
foo = x sin—~, arap x + 0 G¥naca,
1, arap x =0 6¥.ca

¢ynxuua yuyH x, = 0 Gaprapad KU/ MYMKHH 6yaraH yau-
JIHIY HYKTACH SHaHHHH KYpcaTaluK.
ManayMgH,

X sinil < [ x| 6yau6, x—0 na

x sm— $yuxupa 0 ra wHTRAANM.

I{emax, x— 0 na f(x) dyHruMa yerIH JHMATTE 3r4, NSKHH
Gy mumur f(0) =1 Gunan Tenr smac, ABHA x, == 0 Kapasaér-
ran Qyskunst yuyn Gaprapad KWIHII MyMKHH 6yarad yswaum
nyktacuaup. Byuaa f(0) =0 2e6 oauir Ouaad, QyHKUHA yaH-
JHWHAAH KyTyJHHaIH.

*) Ban3an f (x) GyHKUMR X, HYKTAZa aHHKAaHMaran (x € X) 6Fand,
Fxo—0), f(xo+0) napHuAr MaBXyZ EKH MABKYAMACAMTHTA Kapab
Flx)x, B2 OMpHuYH éKH HXKHUUHM TYP YIMUHULA 3Pa, heralt QUKD Xam
HIURATHAANH,
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6-Mucoa Ymby
) =1x

OYHKUMSHHRT X4 == 2 HYKTaja GHPHHUH TYp Y3HAMIIT2Z 5ra SKa-
HHHH KyDCaTHHr. '
lim [x] =1, lm [x]=2.

4] x-a240

D

Hemak, dynkuua x,=2 HyKTaja GHDHHuH TYD ysuAHIra
ora.

Y6y

f(x) = 1, arap x— paunoHan GjJca,
~— 1, arap x-—uppauronan Gy.sca.

byHRUMAHHNT ¥ x, € R HyKTaparu mHMyTH MABKYJH sMac, Ae-
MaK, Oy $yHKuMA x, HYKTaJa HKKHHYM TYp Y3WJHIUTA 9ra.
f(¥) = clg x GyHKUMSHHHF Xo=n HyKTamarm §Hr Ba wanm

. JIIMHTAADH

lim ctg x=—o0, lim ctg x=+ oo
X040 Kt T
Gynamu, :
Hemak, f(x) =ctg x ¢ynxuma Xy =15 HYKTaa HKKHHUH
TYP YSHAMUIrA 5ra. _
2. [(x) Ba g(x} ynxumsnap X TYnAaMpa aHuKIapra 6§-
JH0, X € X HyKta X TYNJaMHEHT JIMMHT HYKTacH GyJicHH.
Arap f(x) Ba g(x) x, HyKTaza ysaykcus Gjaca, Y xoama

@)+ g, Rix)-g(x),

@ .
() (gx)+0, ¥ x€X)]
GysxuHAnap XaM x, HYKTafa yaiykchs Gynam.
7-MHcoN. Ywby
F{x) = 3x®+sin® x

GYHKUEAHHHT X = R Ja y3JYKCHBJMTHHH K§pCATHHT.
@ (x) =x, g(x)=sin x dynxkwiasap R fa ysaykcms. f(x)
RS
fin))=3-x-x-x+ sin x}-bsin x
KypHHHIIAA &3amMu3. Y XOMAa YsiyKcH3 YHKUMAAZD YCTHAATH

apudMeTHr aMasnapra Kfpa f{x)} ymxkummmeHr R ma yanyk-
CH3NHIH KeuG JHKazH,
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Mmucoa pa macananap

Kyfinzari QyHKUNSAaDHHHT Y3AyKCH3AHIMHR KYPCATHAT:
. [ (x) == sinx,
O =
=V
- fy= x|
« f(x) = shx.

sinx

ST ok S8 PO e

R =xe .
. [(x) OyBKUHANMHT X, HyKTajla OwWp ToMoHAaH (Vmraam
Ba YaniaH) Y3JIyKcH3 OYaumy TaspH(AAPHHE KeJTHPHHT.

8. f(x) OyRKUHAHEHT X, HYKTalla ya/JyKcHd GYJHIIK 3apy-
puit Ba erapJH LiapTiapuHR HOAAJIAHT.

9, Arap f(x) dyHKuMA X, HYKTaMa Y3AYKCH3 OF/ca, ¥ XOu-
Ba |f(x)| dyHKUnAHMHT XaMm Hy HYKraga yeAyreds GYauumsn
neGoTAaHT,

10, f(x) dyukums X, HYKTafa YSJYKCH3JHTHHHRT reoMer-
PUK TaZKHHMHH HQOJANaHT. '

11. Arap [ (x) dyHKURA g HyKTaza yaaykcH3s 6yaca, @ (x)==

= f(bx + c) (b + 0) -pynruns “';” HYKTAlla yanykens Gyam-

WIHHH HCGOTIaHT. .

Kyfiupary OyHKURSARDHART  YSHMMIL HBYKTAJAPHHE AHMK-
JaHr Ba TpapHKNapHHH YHIHHT:

-y o

12. f(x)=%§'~. 17. f(x)=§-f—l—}-.
13, j{x) =sgn(e* —1). 18. f(x) = sgnsin x.
14. f(x) =x—|x]. 19. f(x)=si:x.
15. f(x)=x_lm. 20, f(x)===m:x.

1 g
18. 10 = H o f(x)=e *.

: = [*¥+ 1, arap x>0 6Jaca,
22, f(0) "'{ ¥, arap x< 0 6Vaca.

23, Xeu Onp HyKTaja ysiykcus Oysmarad ¢ywKuyara M-
COJT KeJTHPHHT,

24. Qagar GHPrHHA X, € R HyKrafia yasykcus, Gollka HYK-
ranapia y3/iyKcHs Gyimaral ¢yHKUMAJapra MHCOA KEATHPHHP,

25, f{x) -+ g (x) dyuxuEa Oupunun Typ ysuiuiora sra Gfa-
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ca, y Xonma f(x) Ba g(x) QyHKUHANADHHHT Kampia OurTacH
GHPHHYK TYP Y3WIHINFA 3Ta GYMHIIM INAPTMA?

26. f(x)-g (%) OYHKUMA HKKUHIH TYp ysu/umra sra ¥uca,
y xonfa f(x) Ba g(x) GyBKUIMANAPHERT XKyja OyaMarania
6UTTACH MKKHHUH TYD Y3WIHra 3ra OYJHUIH LIAPTMH?

3. f(x) dymumst X Tymiampia aHMg/AaHrad 6yam6, x, € X
HyKTafa yanykcds 6yjchd. ¥ xoaga

1) x, HYKTAHHHT €TapiH KWYHK aTpoduia dyHKUMR uerapa-
Jaerad Gynanu.

9) Arap f(x)#0 Gjnca, x, HYKTAHMHF €TapAd KHYHK
atpodrna f(x) ¥3 umopacuHH caysaiiny,

(Bynap yanykens (yHKUHR/ADHHHT JIOKaA XOCCaJapy.)

¥ = f(x) dysxuua X Tymaamga z = @ (y) dynkups Y tyn-
JIaMIa aRuKJaHTan 6yamG, yaap éplamuia 2 = @(f (x)) Mypak-
KaG ¢yHKUMs TysuAras OFJcHH.

Arap f(x) dyukuua x, Hygraga, 2z =@ (y) pyHRUHA X, rd
Moc Keara f(x,) WykTaja yaaykcus Gyuca, z = @ (f (x)) dyHk-
umA %, HyKTaga yaiykcus Oynams. (MypakKka6 ¢yHkuua ysiyk-
CH3JIMCH XAKHEATH TEopeMa).

I-reopema (BoabuaHo—KOWHHHHT GHPUHIH
reopeMacu). Arap f(x) dynxuua [o, b] cermMeHTAa aHHK-
ARHraH y3aykcud GYan6, cerMeHTHHHI YeTKH HYKT2JapHia Xap
XHA WUOpaAH KuilMaTaapra 9ra 6yaca, y X0aa WyHxaM
c{a < ¢ < b)HyKTa TONMAAMKH, y HWyKTaja QyHxupa Hoara
aftnanagu: f(c) = 0.

2-Teopema (Boapnano— Ko WIHHHAT HKKHHYHA
Teopemacu). Arap f(x) dyuxuusn [a, b] cerMeHTAR AHHK-
MAHTAH BA Y3IYKCH3 GYJIHO, YHHHL “eTKA HyXTaJapujia fla)=
= A, f(b) = B xuiimataapra sra sa A+~B Gyaca, A sa B
opacuaa xap KanAail C coH OJMMHTAHAA XaM @ ounan b opa-
CHAa WIYHARH € HYKTa TOMWAAMKH, '

_ fle)=C
Gynanm.

3-teopema (BefiepmrpacCcHHHT SHpPUHUK TEOpeE-
macH). Arap f(x) oymkuua [e, D] cermMeNTIa AHWKNAHTAH
Ba y3aykcas Gyaca, y Wy CerMeHtAa derapajaHra Gyaanu.

4-teopeMa (BejtepmTpacCHHHT HKKHHIH TEO
pemacu). Arap f(x) dyaxuun la, b] cerMeHTAA aBUKAaHTaH
Ba yaaykcus Gyaca, QyHkuus ufy CerMeHTAa V3HHHAT aHHK
IOKOPH XaMAa AHHK KYHRH “erapanapira apHiain. -

(FOkopuna xearupuaran Boastiaio —Xowurndar Ba Besepiur-
pacc TeopeMaJapy Y3MYKCH3 QYBKUMAJIADHAAT raoban xoccana-

pHIHp).
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8-Mmucoa Ywby
) = 5
X

(YHKUHAHH Y3/1YKCHIIMKKA TEKIUHPHHT.
Mapaymkn,

[x|= x, arap x = 0 6yica,
—x, arap x <0 6yaca.

Bynnan dolinanannd, tonamus:
0, arap x>0 Glaca,
fg) = 3 2P > "
- arap x < 0 6¥Jca.

x =0 nyKrapa ¢ysxuua asugnanMarad Gy,
© o lim f(x)=0, lim f{x)=- o0
X -H0 X w0

MyHocabariap YpHHAUARD.

By aca Tarpupra kypa x=0 #Hykra f(x) QOyHKOHA y4yH
HKKHHUH TYp Y3WARIN HYKTACH SKaHHAH GHIAHpanH. '

9-mucoq ByryH coHnap ykuma aHmkAaHTad, X =1, x=
= -— 1 HyKrajapAa ysAyKCH3, KoraH Gapua HyKTanapfia ysH-
Jumra sra 6ysran ¢yHKUAAHR TY3HHF.

Yoy

Fx) = x%—1, arap x-— paluoHA! coH GjJca,
0, arap x-—wmppausonan con Gjca

$YHKUNSAHA KapaliiHK.
by ¢yHkumszn

flx)=0(*—1)D(x

Hupuxae ¢yHrupscH épRaMpia XaM €3HHI MYMKHH. .

Mapaymen, HOupnxae yHKUMACH COBNAD VEHHHHr %aMMa
ByKTajsapuja ysunumra sra. 1 ra mmrmayeun #xTuéphit {x )}
KeTMa- KeTJHK ONafiyiiK, Y XoaAa Moc (yHKUMA Kafimarsiaps-
Jan u6opar Gyaran {f(x,}} KeTMa-KeTNHK n—> co Ja HOAra
muTHAamM. By sca ynkuuaHusr x = 1 HyKTaja yanyKcH3 oKa-
HHHH AHIAaTagH.

DYHRUMAHHHT X = ~— ] HyKTafla YaJyKCHS/MIH XYAH HIyH-
ra yxwam KypcatHiai.

Suan uxrHépult g € R, a5 4 | ra HHTHAYBYH paltHOHAN
CORNZp Ba HPPALHOHAA COHMApP KeTMa- KeTJIHTHHH Kapacak, MOG
¢$yukma guiiMarnapugad ufopat Ketma- KeTiHKAzp a2 —1 ra
Ba 0 ra HHTHIagH. a5% =+ 1 Oyarawn yuyH a®—1 == 0. He-
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Mak, kapanaérrad Qynkupa x =1, x=-—1 uyKrasapaan
Gomwka Gapua HyKTalapAa Y3WIHINrA 3ra.
10-mucon Yoy

. nx — n—x

S = lim———-

F () naw AR
byHKUpAHA " YATYKCHMMKKA §TOKIIHPHAT Ba  YHHRT Tpadurany

YH3HHT, X
f (%) dyskuuamar £ = 0, x >0, x<0 HyKTanapiary Kuii-

MaTJIapiHH_Kapadi/iHK:

= lim =" =9,
O = lim S =0
x>0 nap yuyH

T 11— _ 1.
f(x) -_nl—l.l;? 1+n"2x
x <0 nap y4yH sca

T 1 — % o
f(x) —nllrg 1+n—2x - !

6yaamu. [emak, _
1, arap x >0 6¥nca,
flx)= 0, arap x =0 6¥ynca,
— 1, arap x<C 0 6yaca.

By dyuxuua f(x) =sgnx 6yimb, MabiyMKH Y X = 0 HykTa-
K2 GHpWHYH Typ yswmiwura sra (2-uusMa).

y
y=sgnx

2- gH3Ma,



M#ucon Ba macananap
- Kyhnnard QyHKUHANADHH  Y3JIYKCH3JMKKA TEKLWHPHHr Ba
ynap rpaQHKRAAPHHY YH3HHI:

i 1 — x-l—e
27. f(x)- hm—-— (x=20). 35. [(x) = gl_{lzn e

28. f(x)—hm]/1+xn+( J{x;ﬂ)

X —1 — X
29. f(x) _,,l_lilxsn+ 1 36. f(x) r}f: 1 4 (2 sin x)a“ )

[
30. () =limyTF# - 37 f(x)=r!iﬂ-$;}:"—i—iil.

31, f(x)=1imy T4ent+D- 38. f (x) = lim (x arctg (n-ctg x)).

32, f(x) =x*—[x%. 39. f(x) =lim cos™ x.

=i
33. f(x}) = ;ml—x; 40. f{x) = limgw/n cos? x--sin?x,
=00

34. f{x) =sgn (cos %) 41. f(x) =[] sin nx.

Kyiiugarn ¢yHKLmANapHY & HHHT Kangai Knﬁmarnapuné
y3JAYKCH3 GYJHLINHH aHHKJAHT!

(1—4#, arap x=0 6ynca,
a, arap x = 0 6ynca.

42, f(x)=l

x-ctgx, arap x = 0, | x —6.nca,.
43, f(x) = g p [x] < Y
a, arap x = 0 6yJca.

, arap x50 6yaca,

{c>0
a, arap x= 0 6jnca.
15, f(x) = sh =% arap x 520 6yuaca,

|
. [
gt

@, arap x = 0 6y.1ca.
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. 1
f(x) = 1(1 + %)%, arap x50 6fica,

a, arap x =0 Gynca.

46

47, !

f)={¢ *, arap x == 0 6}.ca,
a, arap x =0 6jaca.

_[e, arap x<C 0 6¥aca,
48. f(x)_{a+x, arap x = 0 Gynca.

49. Monotor GYHKUHARAHT YAIYKCH3AMCH Ba y3HMMIIM Xa-
KHIAAard TeopeManapHi KeJTHPHHT.
50. Kyiigary QyHRuHANapAaH Ty3H/Iran Mypakkab (QyHK-
UHANAPHY Y3NYKCHSTUKKA TEKHIUPHHT:
a) f(x)=sgnx, g =1 a%
6) f()=sgnx, g{x)=—1+x%
B) f(x) =sgnx, g{x)=1+x—Ix
*M 51. f(g(x)) MypakkaG dyHRUMA X, HYKTala GUpHHUH TYD
(MKKHHuE TYP) ysHnmwra sra Givica, g (x) HHHr X, HyKraja
asifatra GupuHud TYp (MKKHHYH TYp) Y3uIMura sra 6y uLd
11apTMH? :
52, MOHOTOH, JAeKHH VYadykcH3 Oyamarad ¢yHKuuArapra
MHCO/T KeJITHPHHT.
53. Beliepumpace Teopemanapuia (4, b] cermedt ypuHra
[a, 4] éxu la, &) U le, d] Kapanca, TaciAug Ypuniu Oyiagumu?
54. [a, b} cermentsa derapatanraH uxrHépuii f(x) Qyuk-
UHA Y3AYKCH3 GYaannu?
55, Yanykcus 6yamaran QysKuMAIap y9yB Beifiepurpacc
TeopeMasapi YPURJHMUP
56. xe* = | tenrnama (0,1) opanmkpa Xeu- Gyamaranfa
6uTTa MADHArA STa SKAHHHH KYPCATHHT. -
57. Arap f(x} dynkuua {x;} sa {x;} Tyn7IaMuapla ysayk-
cu3 Gjuca, y xoaxa Oy ymxmmaninr {x,} U {x,} TymAaMna
TYKCH3IMTH XaKHIa HHMA JeRHLT MyMKHH?
58. f(x) QyHKumaA yanykcus 8ymu6,

e : f(x)
x.l.i Tm x2:+' = xl:»lzlm Ekﬂ-l =1¢keN)
MytocaGar Gaxapwica, ¥y Xo/da LIYHE ali @ Hyxra TOmWIHG,
f{a) =0 Gyauweny KyPCATHHT.
59, Arap f(x) Ba g(x) bysruHaAnap a, 6] cerMenTHa
yanykens 6yaca, y Xoaia
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p) - ?ea?a\ éf (x), g} g0 = gig ” g (x), g2}

¢ynkmuanap xaM [a, b] 1a y3AYKCHIHTHHH KypcaTHHT.

60. f{x) dyuxuna la, ¢] Ba [c, b] cermenTaapaa y3ayKcus
6§acuu. f(x) GyHKUMAERHT [a, b) cermentma ys/ykcus Gyum-
1M y4yH €TapdM HApTHH KeATHPHHr Ba HCGOT/IAHT.

61. Arap f(x) dymrums ¥ [a, b] = X cermentia Yyaayk-
cuz 6yaca, y xona y X Tynuampa ysAykcu3d  GYVIHIDHHH
ucbornanr (a<<h).

62, Teckapn QYHKUMH MaBXYAJHIH Ba YYKCHIUTH XaKkH-
JarH TeopeMaHW KENTHPHHT.

63. f(x) dyukumsa [a, b} opanukma awmgnauras Gyamb,
KaTbhil MOHOTOH §ynca, ¥ XOJMAa yHra Teckapd (yRKUMAHHHC
Y3AYKCH3/MTHHH HCOOTJIANT.

64. f(x) ¢ynknua {0,1] opamukza aHHKNAHTaH, MOHOTOH
6yam6, f(0) =0, f()=1 Gyncun. Arap V¥ x€I[0,1} yuyn
myHaail n € N TomuIcaKy,

FGRG - FFO) .. y=x

n'ta

Mynoca6aT Gamapunca, [0,1] opamukfa f(x})= x SKaHHHH HC-
6ot1aur,

65. f(x) dyskuus R na ysaykcus Gymmub, ¥ x € R yuyH
f(f(x) = x MyHoca6ar Gaxapwica, y Xonla IWyHAall ¢ HyKra
voranu6, f(c) = 0 GYumwmuE HCGOTAAHT.

66. f{x) Ba g(x) dynxunsiap yaiykcus sa COMD X1 Happ-
au 6yachH. Arap

x“’f f)—gx =0

Giaca,
[(x) =g (x)

SKaAHAHTHHH HCGOTNAHT.

2-§. PYHKUHSAHHHT TEKHC ¥Y3JA¥YKCH3NIUTH

Bupop y = f(x) dysxuus X T{nnampa Gepuaran GyacuH.

4-tabvpud. Aeap ¥ e >0 con yuyu wynoad S@E) >0
con monuacaku, X mygniamuune |x' —x" [ < 6 menzcusaux-
nu xanoamagumupyedn uxmubpuli x' sa X (¥, " € X) nyx-
manrapuda

) —HE <e

menecusaux 6axcapuaca, f(x) ynxyua X minaamds mexkue
yaaykeus deb amaradu.

71



By raupadHH KAcKaua
¥e>0 36@>0 vx, £"cX: |x'—-x"|<6=b-
=) =) <e

KypuuuLIza HboODaKal MYMKHH,
1l-MHCON. Y6y

fH=y"x

byskupsruar X = (1, 2) TymiaMpa TeKHC YANYKCH3INHTHHE
K¥pcaTHHT,

¥&e>0con yuyn 8(e)>0 conut §=3e ae6 oncax,
yuza | —x'"| < 8=23¢ TeHrcHanuKHH KaHOATAAUTHDYBUH
¥ ¥, ¥ €ll, 2] napaa

7y 7| -

x—x"

v’x"+vx' H+qu, g
fxf 2"l .8
ST5—<3=¢

ﬁjrnnunmu 'mrlamm By sca, rarpupra Kipa, Gepunran f{x) ==

x cpymumﬂnﬂur X =[1,2) na Tekuc Y3NYKCH3 IKAHHHH
6HJIIala,£m
F(x) Gysxupa X Aa 7ekuc y3nykcu: 3MACAHIMHH TyGapja-
FH9a TaBpUDIALI MYMKHH.
S-rawpud Wyndad mycbam ¢ CoRu maexcyd Ogaub,
¥ 6> 0 con oaunzanda Xam |x — x| <8 menzoussuxsu
Kanoamasaumupysuu uyndaid x', x'' € X nyxmarap monu acaxu

) —FE) =
menecusaux baxcapurca, f(x) dyuxygua X mgnaanda mexuc
Yaayrous smac Oedusadu.
By rampuduH Kuckaua
ge>0, ¥ 8>0, gxeX, gr e X:|x—x" b=
=*|f()—f (") >e

k¥prapna udogasamr MyMKHH.
12-Mucoa. Ymby
f)==x
oynkunst X = (0, + o) TY/aMAa TeKue yaNyKCH3 SMacJIrH-
He ky¥pcatunr. Mxrtuépaht mycSar § commm onaimur. Arap e =
1 1

=1 Ba x' = r x —-g-i-g—neﬁomﬂca, yuaa

o= = - <
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6{u6,
piamten=ie e[+ ~(3-
=1 +GT: >1=e '

By sca [ (x) = x* dynguanaar X = (0, 4 oo} Tymnamia Te-
KHC Y3AYKCH3 3MacAHrHH GHNZHpaaH.

b-reopemMa (KaHTop TeopemacHn). Arap [f(x)
byuxupa [a, b] cermeHTEA aHHKJMaHraH Ba y3aykcus 6yaca, y
Iy CerMeHTAAa TeKHC y3Mykcu3 Gynaau.

Macanan, ywbGy

f@=Vx

dynkumsa, [0, 1] cermentaa TekHe yanykcus Gynagu, QyHkH Oy
YHKDUA Iy CerMeHTAa Y3JIyKCH3mHp.
13-Mmucoa. Ywby

F)=Inx

pyHrma X = 0, 1) Tynnamma TekHMC Y3JYKCH3 3MACTMTHHH
KYPCATHHT.

Uxtuépuit Mycbatr § coHuu oaub, € = 72» In2pa x= l
n

rr

1 o
X' = - HEHIHK. n7HH eTapaHda Karta KMAHG oMy XHcoGHra
n

¥ —x" = :"-2—:1 == <
TeHrCHI/MKKA SPULIMII MYMKMH. YHAA
Fx)—Ff(x") =] In L EI =ln2>i In2=¢e
1 n 2 _

6ynam. By sca [ (x)=In x ¢ynrunsaunr (0, 1) 2a rexuc ysayg-
CH3 SMAC/HTHHE GHIAHPaJH.
[(x) Qynkuua X Tyniampa Gepunrad 6yaus, 6 uxTuépnd
MycOat coH Gyncud,
6-Taspud. Yuby
0fF; 8 = sup (1] 09) = ()] 3¢, 57 €X: ¥ —¥"[ <8)
F(x) ynryuanune X m Jn/:axtdaeu y3ryKeusAuK Modyau
amasadu. :
6-Teopema. f(x) dbynkuua X TymraMaa TekHC Y3AyK-
CH3 GYaHIIH Y4yH
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limo(f;8) =0
6-~+[I

JHMAT MYHOCAGATHHHr (aRapU/HIZH 3apyp Ba e€TapJuy.
14-mrcon. Ymdy

F=x+1

GyHKupaEHar X ==[0, 1] cerMeRTAard y3IyKCH3IHK MOAYIHHH TO-
UHHr Ba f(x) HUHT X HA TeKMC Y3MYKCH3MHCHHH KVPCATHHE.
X = [0, 1] ma nxTuépuit x° Hykra o/m6, x'' HYKTaHH sca
¥'=x —08 pmed xapatmk (0<8<1). Pasmanka, 26 —
— 82> 0 pa
FEY=FE )] =12+ ) ="+ )=
=24 86—06% <26 -6
Hemak, :
o(f; &y =sup {{f(x)—F"}: ¥, x"€X:
- g B g 26— 82,

Arap ¥’ = 1, w0 =1—58 HykTanap yuyd |x"— x| < 6 Ba
|F(x) —F(x")| = 26 — 8 Gyamunun 3bTubopra oncak, ynzia
o (f; 8) = 20 — & srawnnu Tomamus. Byapan aca:
lim o (f; § = lim (26— &) = 0.
§6-s40 B-s+0-

Hemak, Gepuaran [(x) = x*+ 1 dynxkuua [0, 1] 2a Texwue
YSIYKCH3. -

15-MHcoa. Ywby

J{x) = sin—l

dyukunasar X = (0, 4 o0) TyuraMBar# y3anyRCH3JIHK MOAY-
JHHE TOMMHT Ba f(x) (YHKUHAHE TERHC Y3NYKCH3AUKKA TeK-

HIHPHHT.
Hxtuépnit mycbar 6 coHHH oJaiinK.

Papmanky,

O —F D | = ‘sin xl —sin xL‘ <2 (&, 2 €X)

Kymnanan |x'—x"'[<8 TeHrCUSIHKHM KAHOATJIAHTHDYBUH
HXTHEPHA X" Ba x'° Jap yuyH xaM
] .1
|sm—,-— sin ~- < 2
X X
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6ynann. Hemak,

HKxkuHYH TOMOHAQH,

, 1 . 1
K=, X, =

—%+2nﬂ I;—+2nu

Hefinnica, YHIa n HH e€TapiM4a KaTTa KWHG OJHII XHcoOMra
6y x, Ba X, Jap yuyH

) | x, — x| <8
TEHICH3JMKKA SPUITHIN MYMKHH. YHAa

Isin L sin 1—,, =,sin (—-’21 + 2nn)—

Xa X

NG, _
— 5in (3 +2nn)] =2
6§nanu.
Hemax,
m(sin %; 6) = 2,

AmMo

lim w(sin l; 6) =250

340 x

Gynrann caGabiu f(x) = sini— dyukuaa (0; + oo) Ha TeKuC

YaJIyKCH3 3Mac.

16-mucoa. Arap f(x) ra g(x) ¢ynkumsanap Gupop {x}
TYIIaMad TeRUC yaIykeus 6ynca, @ (x) = f(x)-g{x) b yHKums-
HH TEKHC Y3JMYKCH3NHKKA TeKIIHPHHT.

Arsano {x} = [, b] 6yrran xonmuu kapafsimk. llaprra ky-
pa f(x) Ba g(x) dyskuussap [a, 6] Aa TeRHC Y3NyKCH3.
¥ x' €la, b, ¥ x” €la, 6] HykranapHH OJHG KyAuAard afiup-
MaHH KapafiMua:

Q) —@ () =y g(xy—f(x")gx") = [ () g ('} —
— () g+ g") =) gl") =
=f(x)g()—g &) + g (") I[f () — F (x")].
BefiepINTpaccHHHT WKKUHYH TeopeMagura Gundal
A= SUP]f(x)l. B= sup |g (]
xgla b xgla, b}
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Japra ara Oysiamu3, DyHzaH sca

o) —e(x") ) < 4] g(x) — g(x") |+ B- | F(¢)—F(x")|
Gynan. Pasmankd, ¢({x} QyAKuHAHEHT [a, b} cerMeHTAA TekHC
Y3AYKCH3JIHTH Y4yH, f{x} Ba g (x) MaphuHr Oy CeTMEHTNA TeKHC
VAJIYKCH3ANTH Krdos.

Arap kapanaétrad [a, b] cerment YpHHra (— oo: -+ oo)
Opa/MKHA 0/IcaK, YMyMaH afiTraHAQ, @ (x) TeKHC Y3/JyKCH3 6YJ-
MacZan KOJMUM MyMKHH. Macanan, f(x) =x, g{x) =x ¢ynk-
1sap GYTYH COHNIAp YKHRA TEKHC Y3IYKCH3, JEKHH f(x)- g (x)=
= x* QYHKUES KapanaéTrad OpalHKAR TEKHC YSAYKCH3 3Mac.

Mucoa Ba macananap
Kyinparn $yHKUMANaPHH TEKHC y3JyKCH3JHKKA TeK IWHPHHL

67. f(x) =% (0< x< n).
68. F(x)=xsin x (Og_x<+oo).'

69. f(x) =x (—e<x<e).
70. f(x) =€ (—oo<x<(- )

7L f(x) = cos x - (:os;rJI (0\< x<< 1.

X

79. f(x)=xsiné 0< x < ).
73 f) =sinVx (I<x<+ o).
4. f(x) =e—oresin e (1 gxsg ),

75. F ) = x -1, arap x 55 0 Gyaca,
{ e~ * arap x>0 Gjaca.

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

Kyhuparn  GyHKumssapuunr  GepuaraH "opafuKIard yaayK-
CH3/HK MOAY/NAPHHH TOMMHT Ba TEKHC Y3JYKCHJHKKA TeK!Me
PHHT: '

77, f(x) =x* (—e<gx<e).
78. f(x)=% (0<a<x<+ o)
79, f(x)=sin x+cos x (0 << x << 2n).
8. f()=5 ©O<x<D.
8L f()=4 (—oo<x<+ o).
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82. Arap §, <9, 6ynca, w{f; 8) << o(f; 8,) Tenrcusmkuy
HeGoTNaHT,

83. Arap f(x) dysxuma X Tynaampa gerapanadra 6y.Jca,
y xoa1a ¥ 8 >0 yuyn o(f; 8) < + oo 3KaHHHM HcBOT/aHT.

84. Arap f(x) dbynruua uerapaianran X Tymiampa anuk-
Jadran 6Yan, uerapananmarad 0yaca, y xoada ¥ 62> 0 yuyH
@(f; 6) = - oo sKaHAMTHHE HCOOTMAHT.

86. f(x) GyHKUMA a HYKTaja TeKMC YaIyKcu3, Jera
HKyMJIa MaBHOTA 3ramu?

86. (a, b)) opanukga TeKHC y3AYKCH3 (PYHKUHA UYerapanas-
ran Gynanumu? (97- Macanara Kapar.)

87. OyHKUHA TeKHC Y3NYKCHSIMTHHHHT TEOMETPHK TanKH-
HHEM HopanaHr.

88, Arap f(x) bynkuus X Tynaamza yaaykcus 6faca, y
Gepuirad TYnJaMja TeKHC Y3AyKcu3 OYnanumu?

89. Arap f(x) o¢ymruus |a, b) Ba [b, ¢] cerMeHTapAa TeKHC
y3JyKeHs Gyaca, ¥ Xonda vy [a, ¢] cerMedTna XaM TeKHC y3-
AVKCH3JMTHHH HeOOTNAHT.

90, Arap 89-muconna [b, ¢] cermenT YphrHra (b, ¢] opamuk
oJiudca, f{(x) GyHKUMAHHHT [a, €] CETMEHTIA TEKHC Y3JIYKCH3-
JIMIH XaKHAa HAMA JeHHIL MyMKHH?

91. Arap f(x) Ba g(x) ¢ynrunsnap X Tyniampa TeKuc
y3JyKcH3 Oysaca, y Xonga ¥ o, BER map yuyn af (x)+
-+ Pg (x) dynrkuna xam X Tyniampa TeKAC Y3JYKCH3 SKaHHHH
HCGOTJIAHT,

92, Mypakka® PyHKLHSAHMHT TEKHC Y3AYKCH3 OVJIHIIH YIVH
GHpOPTa €TApAM IApT KeJITHPHHT Ba HCOOTJAHT.

93. Arap f(x) dynkuus A Ba B Tynmamnapza TeKHC ya-
Nykcus Oyaca, v xona AN B tynramaa xaM TeKHC Y3JYKCH3
GY/HILEH HCGOTAHT.

94, Vanykcns jaspuifi PyHKUHA TEKHC Y3IyKeH3 OVJIHLIMHH
HCBOTAAHT.

95. Hurepranga (uexnu &ku 4ekcH3) Y3INYKCH3, YerapasaH-
ran MOHOTOH GYHKUMANHHI  TeKMC Y3AYKCH3MMIHHH  HcGoT-
JIGHT.

96, Arap f(x) dyHkums [a,b] cermeHTIa TeRMC Y3IYKCH3
6ysiMaca, y Xonaa YHHHT Xeu 6ysiMarania [a,b] opaiukiard
GHpopTa HYKTaJa Y3WIMILTA 5ra  SKAH/JAHTHHH HCGOTJIAHT.

97, Uexu (g, b) opamukga f(x) OYHKUMA TeKHC Y3JMYKCH3
6Ymuun yuyH, yHUHr (@, b) OpanHKAa Y3NyKCH3 OfJHO, YeKaH

llm f x), hm f =

JIHMHT/IAPAIHT M&B}KyJIJ'IHI‘H 3apyp BA ETAPJHJMIHHH  HCGOT-
JIaHr.
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98. f(x) Gymxima [0; [+ oo] OpamuKNa TeKHC YIIyKcH3

Gyaca, y xoma £ — - oo Ja :
[(x) =0 (x)
SKaHJHIHAH HCOOTJMAHT.

99. X rtymnamaa o Taptubnu Iénniep IAPTHHH KaHoaT/iaH-
THPYBYH (YHKUHAHHHT TEKHC Y3MYKCH3AUFHHH HCOOTAHT.

100. j(x} dynxuua [0, 1] cermenTaarn Gapuya pauHOHAM cOH-
Jap tynjamH , 1da avukjadran 6yacud. {0, 1] ma  ysaykcua
& (*} dyuxupa MaBxya 6Yaub, ¥ x€Q, Aapaa f(x) = g(x) Teur-
JHK Saxcapuining yayH, f(x) <$yRKuHAHHHr Q, Ja TeKHC Ys-
JAYKCH3 6YAHIUH 3apyp Ba eTap/HJAMTHRHE HCOOTJAHT.

V 606

OYHKIUAHUHT XOCHJIA
BA THOOEPEHIHNAJIIAPA
1-§ SYBKUHSIHHHI XOCHJACH

1°. PyHKUHA XOCHJACHHHHT TabpHdH y = f(x)
GYHKIHA ¥, HYKTARHHT (X,ER) Oupop atpoduia Gepuiran Gyn-
cuB. By (YHKUMARHHT X, HYKTaZard OpPTTHPMAcH

Ay = Af (xg) = fxo + Ax) — f (xy) (1
HHHI apPyMEHT OPTTHpMacH Ax ra HucGath
by Al(x)
Az Ax (Ax = 0)
HH KapaifiMHa. _
l-Tavpud. Aeap Ax—>0 da %- Hucbamnrune auMum

lim é_bi= Hm fxo ~+ Ax) — f {x5) (2)
Arel Ax Axs0 Ax
Masxcyd 6a wexau Gfaca, Gy aumum y= f(x) Pynxyusnune
Xy Hykmadaew Xocuracu Oel amasadu ea ['(x,) &nm y',_ .

ém% Kypuruisapoa Ges2uianady.

Rewar. A s+ 80 — o)
’ =i _y — l- Xa X)— flx, .
F =) g}:Tu Ax Axlﬂ Ax
y=f{x) q:ﬁmunannﬂr X, HYKTajJarH XocH/lacH KyHHZATHYa
xaM TabpH(VIaHHLIH MYMKHH:
f,(xn) = lim f() — f(xo) i (3)

X=Xy X—2X




1-mucon. Ywmby y==f(x) = x* pyHRUHAHHHT X = 3,
Tagark XOCHNACHHH TOITHAHT.
By ®yHKUMAHMHF x, HyKTajarH opTrTHpMack (1) ra x¥pa
Af (xg) = (%o + Ax)® — x2 = 2x4:Ax + Ax?
6ynaan. YHpa

. Af(xg) — 1 2xp-Ax - Axt — -
Jim S5 = fmy B im0+ 49 = 2,
GynanH.
Hemax, [ (xp) = (xg)x_x = 2x,.

2- MmucoJsa. Ymby f(x)=¢" Gynkuuanmur x, = | Hygra-
JarH XOCHNACHHH TOMHHT.
IOkopuzarn (3) dopmysanan doiifanamulé TOTAMUS:

f'(l)=(6’x) ~l1m € |im HeT T =
- x—1 x| x—1
=eliml exx__-l -_—e‘lne:e'
Hemaxk, -
Fl)= (Y, =e

3-Mucoa Ywly f(x) =x-sin —l~, f(0) = 0 dyrruna x=0
X

HYKTaJla XOCH/Jara 5ra sMmac. XakHxaraH Xam Oy GYHKUHA YUYH
!

f—ie T
—0 —_— = gin
6yans, x— 0 ga
fo— 10y _ sin L.
xr—0 X

HucGatT JumuTra' 3ra smac. Iemak, Gepuaran ¢yHkups x = 0
HYKTaRa Xochaara sra:OysMailin.
4- mucoJ. Yy

F(o) = ¥, arap x — pauucran coH 6y.ica,
— x*, arap x — UppanuoHan coH 6y.ca,

¢yuruuAriHr x = 0 nygragard xocuaacH f'(0) = 0 GyauuBIHD
HCOOT/IAHE.

Bepriran yrxusa y4qyH:
A —10) _ ) {x, arap x — paunoHan CoH GyJca,

T x—0 x — X, arap X —HppauscHal cod 6}Jica,
6yau6, yumer JuvuTH x—-0 ga O Gyaagu.
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Jemak,
lim .= O _
. b x—0
By aca
FO=0
Gy AMIUKHH GUAZHpaa,
5-mucon Arap @(x) OyHKUHR X =g HYKTafa YsAYKCH3
6yaca, ymoy
f() = (x—a)-p(»
pYHRUHSTHIHT x=a RyKTajard xocwiach f'(a) = @(a) 6ymuum-

HH KYPCATHHT.
Bepuiran QYHKUMAHHHD X == @ HyKTAflarH OPTTHPMAcH

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

G6yaagn. Ynga
Af(@)  Ax.plat-Ax)
Vila Y =gpla+4Ax)
6yauo,

lim 2@ llm =@ (a + Ax)

Ax-»0
GymwE KeMmG yukasd. (x) QYHKIHAHHHT X = @ HYKTaja ya-
JIYKCH3 SKaHHHW 9BTHOOPra oJMs, TOmaMu3:
‘Ixmgcp (a4 Ax) =9 (a).

JeMak,
Af (a) ()
Jim =" = o (a)s

By aca f'(a) = ¢ (¢) sxkaHuHE GuagHpaiy,
2°. DHp TOMORJH XOCHJAAMAP
2-raspud. deap Ax— 40 (Ax——0) na %—y;xucﬁam-

HuHZ Aumumu

B iy S+ A — fx)

lim

Ara+40 Ax Ax340 Ax
( lim 2% _ pim f(xo-l-ﬁx)-f(xQ)
Avipd Ax Arepad Ax
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Mascyd ea wexatr Gfaca, 6y aumum f(x) Pynxyusnune x,
nysmadazu gue (uan) xocusacu de6 amasadu aa yru f'(x,t- 0)
(F (xo— 0)) xabu Gercuranadu.

QYHKUHAHRMEr VHT Ba 4am XocHianapy Omp MOMOHAR
Xocuaanap el aranagy. .

6-MHcoM Ymby

f) = xtcos —, f(0)=0

(bym{lmﬁﬁnﬂr x¥ =0 HyKTajara VHr Ba uanl XOCHMAJAPHHU TO-
IHHT.
By ¢yrkuugmupr x = 0 HyKTagard OpTTHpPMacH

AF(0) = [ (0 + 8x) — [(0) = } (Ax) = Ax*-cos 1
6y au6,

1

Agticos —
A RO Ax 1
Tar TTTEy o T Ascos

6ynanu. Arap

lim Ax-cos - = 0,
Ax-»40 Ax

. 1
lim Ax-cos— =10
Avayi Ax

SKaHJAHTHHH $BTHOOPra oJfcak, yHIa
A1)

lim =0,
Art0 Ax

tim 29 ¢
Av——0 Ax

63 MUIHAK TONAMUE.
Jemaxk, Gepunrad $yHkupanuHr x = 0 HYKTajard yHP Xo-
canacu ' (+0) =0, uan xocuaacu f(— 0) = 0 6¥nany.

7-mucon w6y fx)= ]/l —e¢" GyHRUHAHHAT [x =
== (0 HYKTajlarH VHr Ba Yam XOCHJa/apHHR TOMHHT. By ¢yHK-
LUMAHHHI' X = 0 HYKTaJarH OPTTHpMACH

Af (0) = f (O;HAx— F (0) = f (Ax) — F(0) =
=) 1—e® —Y1—e " =} 1=
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GYnm6,

AP 1 —_—
V1=
B 1 — B gy l/ I A
= —_— o L —_—
ax (Axp Ax Y
6ynaan. Arap
lim 1 & _
Axesl en(‘”)' (Ax)ﬂ T ]/] Iﬂe-:l

SKaHHHU 3BTHOOPTa OACaK, YHAA

lmM(O)’ fim 29— fim 2% o ,
Avert0 Ax ¥ Arerd0 Ax Avoq0Ax
O _ im A gim =AY

lim
Arm—0 Ax  Aca—0 Ax Axs—0 Ax

6yanumEr Tomamus. JleMaxk,
f+0=1 f(-0)=—1
8-Mucon Yuwby
sinx, arap x s5 0 6¥nca,
FO) =1 xeosL, arap x>0 6y7ca
P .
yHKuHAHEHEr X =,0 HyKTajary Oup TOMOHJH XOCHAANAPHHK

TOIHHT,
By dysruns yuyn

Af(fj) smAx (Ang)

Ax
AfO) __ o b
e cos M (Ax>0)
6yu6,
' AfO_ sinds _

lim = lim
At-0 AX  Axs—0 Ax

6yaany. HeMak, Gepuarad ¢yHKUHAHHHT ¥ == ( HyKTalard yan
xocunach f(—0) =1 6ysanu. Bupog Ax— - 0 ga ——2 O
Ax

1
= C0S HHcOaT AuMHTrA Sra smac. HeMax, Gepuarad ¢yHK-
X

uua x = () HyKTaja VHr XocHlara sra SMac.



9-mucon Yuwby f(x)= x-cos —l— dbynkuusuunr {f (0) =0)

x=0HyKTanara YHr Ba Yan XOCHNAJAPHHHAT MAaRYJ SMacAHIHHH

K¥pcaTrar.
By QyHKUMAHHAr x = 0 HYKTalarH OpTTHPMAacH

AF(0) = F(O + Ax) — F(0) = Ax-cos .=
691!1{6,

X
= e =003

1
A_f(O) Ax-cos A 1
Ax Az Ax

6yamagu. Ax— 40 pa

AIO_ o5 L.
Ax Ax
HucOaT JHMHTTa 3la IMac,
Jemak, Gepuarad ¢ysEunsa y={ nykraga ¥Er Ba uan xo-
CHJajlapra sra 3sMac.
3°. UeKkcu3s xocHaanap,
y = [(x) dynrums x, RygTanuHr (x,€R) Oupop atpoduna
Gepunrag GyaHG, Y x, HyKTajaa YaAyKcH3 Gy/cuH.

3-tanpud. Aeap Ax—0 da 31 HUCOAMAUHE AUMUMIL
_ y
Ay

lim M = ljm ot 80 =1 (%)
Axa0 AX Az Ax
+ o0 (8ku— oo} Bfiaca, yru xam f(x) (ynxyuanune x, Ryx-
madaeu xocuracu Oefiuradu. Bynlaill xocusa wexcus xyocuaa
de6 amaradu.
Hemak,

lim fixo 4 Ax) — [{xo) == - 00 (EKH _m)
Ax—0 Ax
BHp TOMOHJIM UYEKCH3 XOcHAaJap XaM XyMAM LoyHra Jximame
TabpuduiaHang. _
10- MucoN. Ywby f(x) =V % OyHKuussuEr x = 0 nys-
TaJard XOCHJIACHHH TOTMHT. :
By ¢yuruussuar £ = 0 HyKTalar# OpPTTHPMAcH

A ) =FfO0+A)—}(©0) =VAx

636,

5O VEE L
Ax Ax Vis



6Ynand, Byngau sca
' lim 4@ _ lim 1
) ar—0 AX  Are PAxE
GyumH Keant unkagn. Jemax, Gepuiiran GyHRKUHAHMHP x == ()
HYKTajark xocuaacH + oo 6ymagu.

= - 0o

ll-Mucon. Yy f(x)=1/Cosx QYHRUMAHHHT x= %

HyKTajard XOoCHAacH TonuicuH. By dyHKunAHHEE ¥ = 3"- HYK-
Taflald OPTTHPMACH

S5+ 512 TR
~V/ s 5 =y cos[ St A= ¥/ Ziinar -

=—-137 sinA x

696,
t

‘”(?)_ Veindr o YimEr 1

ax Ax ax  Van

6yaamy. Bympgad sca

Af (_:': ) —_
. 2 - 2sinA !
lim .__—llm_'/-M--—-._a._oo
Ax—0 Ax Ax—s Ax I?’f_\x’

Ofanum kenut wukamy.
Hemar, Gepuaran dyHRUHAHAHT % = % HYKTAJlaTH XOCH/a-

CH —oo 6yaap 3KaH.

12-Mucon Yuby f(x) =V pyncunanpur x =0 uyx-
TAJAATH YHF Ba Yanm XOCHMAMAPHHH TOMHHC.

By oyukmusumHr x = 0 myxragarx OPTTHPMAacH

AFO) =70+ Ax)—fO)=V Ax®

6{ub,
AN _ Pas _ 1
Ax  Ax Vax
6ynamu. Pasruanky,
lim 219 _ fim e + 0o

Aveat0 AT [Avi0 Ar
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. A f(0) .
I =lim =
Axl_tﬂ-o Ax M—]>—0 VAx
6yaany. Jemak, Gepuirad QyRKIMAHMAT X = 0 HYKTajaru yur
xocuaacH [ (- 0) = + oo, uan xocuMac f'(—0) = —oco sKaH.
13- mucoa Yoy

=00

0, arap x < 1 G¥aca,
fo)y= {Vm, arap x >1 Gyaca

byHRIEAHRKT % = ] HYKTAZATH JHI BA uan XOCHAANADHHH TO-
TEHHT.

By ¢yHKUHARMHT x = | HYKTajarH opTTHPMacH

0, arap Ax <0 6yuica,

AF(D) =11 4 A — (1) = : Vax, I}al"ap Ax < 0 G¥aca
63au6,

Af(1)
Ax

0, arap Ax <0 6§ﬂca,
= I ] .
VBx. 37, amap Ax > 0 6§aca
6ynagn. Jewmax,

fim A0 i VA alim L = oo,
Ax—+0 AX  Acaqd Ax Axs0 ) Ax

tim 29 _ mo=o.
Ax—e—0 Ax Ar—y —0) .

Bepunmran dynkunaspar x = 1 HykTagarn VHT XocHnack J{—
— 1).= -}-00, wan xocknacu f (—I1) =0 gan nGopar.

4°, PyHKIOHA XOCHAACHHHHT IeOMETPHK Ba Me-
XaHHK MabHOMAPU.

f(x) dynxkuua (a,b6) oparuxia aHHKAAHTaH Ba  Y3JAYKCH3
67aub, x, € (a, b) nyxraza f’ (x,) Xocunara sra 6yncmH. ¥ Xon-
na f(x) dynruns rpapurira Mg (X, f(x)) HykTana YTeasMA-
rau ypysMa MapxyJ. QOyHKIMAHHHT X, HyKTaflarR XOCHJAacH
' (xy) 3ca 6y ypuHMaHHHT Oypuak KosgxpuupeHTHHH Hpopanait-
IH. ¥ DUHMAHMHT TEHIJIAMacH

y=Fxd+ [ (%) (x—x) (4)
KypuruIAa Gynann.
14-Mucon. Ywly f(x)=-cosx ¢yHxkuna rpadurura

Mo(%,f (%)) HYKTaZa YTKASHATAH YPHHMA TeHIJAaMacyuy
TORHHT.
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A Bepunran dyuxuuaumne xocunack F'(x} = —sinx ra rear.
rap

(5121 (3) =0 -

OyHwKMAK  9bTHOOpra oscaKk, yHia (4) dopmyaara  kjpa
M,(%, f(-si)) HYKTa/IaH YTYBUH YPHHMA TEHTAAMACHHH

I L .
¥="73 "7 (x 6 )
SKAHUHH TONAMK3,

Arap f'(x) = =00 6ynca, f(x) byHEUHA rpadHrura (x,,
[ (¥o)) HyKTajaH yTraswiran ypunma Ox YKKa mepneHZuKyap
Ginany.

MONIHE HYKTARMHT TYEDH YMSHKJH XapakaTd s == f () pyux-
mHR Omiad mbopamaHrad 6yJicuH, Gyxia { —BaKr, s my BaKy
Huuga YTHATAH AYA (Macoda).

$ = f () dbynxunAHHAT f, RyKTANarM XocHAacH f'(¢) xapa-
KAT KA/TACTraH MOARMH HYKTAHHHT ¢, NAHRTIATH OMHII Tea/HrH-
HH SHAAHpanH.

5. TecKapn QYRKUHAHUHET XocHIACH

Arap y = f(x) dymKuna x, HyKTaga J’(x,) + O Xocunara
sra GyJca, Oy ¢yHKUMATE TecKapd ¥ = f~iy) QYHKUMA X, HYK-
Tara Moc GyaraH yy, = f (x,)) HyKrama XocH/iara sra a

-] , l
GO s

 Ofnanu,

15-MuCON. YOy y = arcsin ¥ PyHEURAHUHT XOCH/IACHHH
TONHHT.

Papmasky, . y =arcsiny  ¢yskuma  x =siny GhyHKIHATa

(—— —:;— <y< %) TECKAPH  QyHKUMASHP. YHAAa IOKOpWAarH

KOHAara K{pa '
' I

{sing)’

Gynamu. Mavnymku, (siny) = cosy. [lemak,

1 1
cosy  y 1 — sinly
6°. XocHaanap magBansu.

Kyitupa anemenrap GYHKUMANAPHHHT  XOCHAANAPHHE  TOMHMLI
GopMyanapHRH KeJITHpaMH3:

Yy = (arcsinx)’ =

Y = (arcsin x)’ =

- V]%__xs (—l<x<1).



) o =pea, @>0).
2) @)Y =a -Inag, @>0, a+1)
3) (log,x)’ = %logae (x>0, a0, ast ).

4) (sinx) == cosx.

5) (cos x)’ == —sin x.

6) (tgx) = T x=/=-§-+kn; h=0,41,+2, ...
7) (ctgx) =_sin3x , x =k, k=10,41,+2, .

8) (arcsinx) = Vl —lJx<<1.

9) (arccos x) = ——-]—/T—:_-—s —I=<<x<l

1

1+x’°
1

l+x°'
12) (lnx) = -i—, x>0,

13) (shx)’ = chx.
14) (chx) =shzx.

15) (thxy = -&1’—;

10) (arctg x) =

11) (arcctg )’ =—

16) (cth ). = — h' .
5 X

{x =0).

7°. XOCHJa XHCOGJaWHAHT coAlla KOWAANapH.
f(x) Ba g(x) dyskunanap x€(a, b nygraga f'(x) Ba g'(x)
XochManmapra sra Oyacun. ¥ xonja f(x) = g(x), f(x}-g (),

%(g (x) = O dysxunanap xaMm Xocmjara sra sa
X,

D ) = g0’ = I' ()% g'(x);
2) [fx)-g () =F () gx) + f(x)-&"(x);

TV P — )¢’
3 0
) Lo ] a0 gl #0)

Gynann.

L 1)



16- MEcoA. Ywby

y=x+Vx+V%x
GYHKIHAHUAD XOCH/TACHHH TOMMHT.
By ¢byHKumaraEr XocHJacueM Tomuuaa OKOPHAArH KOHAa-
A3H Xamia XOCHRAMap MaiBaMHAAH (BoMAATaHAMII:
: ] 1
Y=G+Vr 75y =@+x? +x Oy
! 1 [

— _ =l —
SO Y =t LT

: !

17-Mucon. Ywsy

Fi="x- | x|
GYHKUMAHMHT XOCHJACHHH TOMMHS:
a) x>0 6yacua. ¥ xonza F)=x-)x]=1x% 6ym6,
[ (x) = 2x 6¢nanu.
0) x< 0 6yvichn. ¥ xonza f)=x|x|=—x? 6§u6,
f (¥} = — 2% 6ynany. 1
B) x=0 6yacun. ¥ X013, XOCHAa TabpHbHra Kypa:

F(0) = lim {04 Ax) — f{O)__lim Ax-\Ax| —
Ax—ll Ax Arsy Aw
=lim{Ax] = 0
Ax—0

Jlemak, Gepuarau OYHKRHAHUHT XOCHJIACH:
, { —2x,arap x < 0 Girnca,
F= 2x, arap x > 0 6fca.
8° MypakKa6 G yHKUMAHAET XocHaacH
u = f(x) dysrums (a,b) opamigna. y = F (t) dyuxuus sca
(¢, d) opanmxna Gepunran 6y.ub,
- y=F (fi»)
Myparkab ¢yHKuuara sra Gyaaiivik,
Arap u = f(x) Gysrums x,€ (a, b) Hykrana ' (%) Xocunara
dra 6y, y = F(u) yHKUMA 5ca x, HyKTara moc iy (g =
= f(xy) HykTama F’(u,) xocwrara sra Gy.ca, Y Xoapa Mypak-
KaG ynxuus F{f(x) xaM x, HyKTapa Xocunara sra ma
[E (N ey, = F' (a2 () ()
6{nann. _



18- Mucon. Yty
y=sin5y x
qunkunaanﬂr XOCHMACHHY TOIIHHT, |
Papinankd, 6y Mypakka6 ¢dyHku#as 6yiu6, yHH
y=F(=sing, a=fx)=5Vx
Reb Kapawr MyMeuH, (5) ¢opmysara Kypa:
¥ = Gin 5V %) =(sinw), _,— -GV x) =

= cos5V T 5 g = TLE ()

19-Mucon Ywby
g=In{10xt 422+ 1)

¢ynicunanﬂﬂr XOCH/JIACHHE TOMHET.

Papinauky, .

y=FW=Inyg, u=f{x)=10x*4 252+ 1.
(5) dopmynara Kjpa
¢ = (In(10x*+ 252 + 1))’ =
= (Inu).:t:[l]x‘-}-ﬁx'-]-l 10kt 4+ 22+ 1) =

1 ) s _ _4x(i0x24 1)
= AT T (40x® + 4x) ——_lﬂx‘+2x3+l'

20- mMucon. Ywy

= arcsin (l"xa)
y 1+

YHKIMAHHHT XOCH/IaCHHY TOMMHTr. By OyHKUMAHHHT XocHaacy
Kyfsgarnua TOMHMAIH:

y = [arcsin (1 _xs)['= ! X

1+ 2 ]/:(_I’Tx“sjz

1 4x2
~( 20— (=) 2 —ty _
1 4 x2)% 4x2
e V o
—4x
Toe \x](0+s
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Jemax,

, arap x > 0 6yca,

2
, T I
¥ = 0
T arap x < 0 Gyca.

Bepanran ¢ynkuus x = 0 nykrada 3ca XOCH/ara sra mac.

Mucoa Ba macananap

I Xocuna Tabpuduian dofnananmnd Kyfmaarn dyHRuuanap-
HHHT XOCH/IaJapHHH TOMHHT:

L flx)=Vx
2, [(x)=2%.sinx.

8 f)=xyy
4. f(x) =2l

5. f(x)=Inux.

6. f(x) =sinbx.

7. f{x) =arctg 3x.

8. (%) = 2sin3x, x,= -:—

9 f(=14+1n2x, x,=1.
10, f(¥) =x+tgx, xo=T".
11 f(x)=5|x4+ 1], x=—2.
12, f(x) = x5 x,=0,1.

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

¥%-sin 1—, arap x # 0 6¥aca,
. f(x)= *
0, arap x = 0 Gynca.
(5. F() = l Tx® cos 7, arap x ¢ 0 6ynca,
arap x =0 6¥y.1ca.

1
—, arap x = 0 6yca,
16, (3 { p y

X

0, arap x =0 6faca.



Xocmia Tavpudnian doiananué Kyfupars ¢yHKuusiap-
HWHF XOCH/IANADH MABMKY/ATHCHHH TEKLI HPHHT.

17. f(x)=lx|, %,=0.
18 f()=|x—Dx—2)), xp=1, %,=2
19. f() =23, x5 =0
20, f{x)==x]|x|, % =0
21. f(x)=|sinx]|, x=mn.
22, f()=|x*—x], %=1
23, f () = {x’, arap x > 0 6ynca,
x* arap x s; 0 6ynca,

0, arap x> 0 6ynca,
£, arap x < 0 6yaca,

II

lx cos—-, arap x # 0 6yuca,

25. f(x)=
0, arap x = 0 6§aca
%3, arap x <2 0 6{nca,
26. f{x)=
arap x> 0 Gyaca
AR 0 6{nca,
97, f(x)'—"l Icos l arap x #= 0 6ync
0, arap x-- 0 6{nca,
28. f(¥) = {x. arap x—pau.nouan eod Gfnca,
0, arap x—-nppauﬂouan con Gyaca,

x‘, arap x -— pauHoHan coH 6yJjca,

29. Yw6y f(x)=1{2(x— 1), arap x — HppauyoHal COH
O¥aca.

DYHRIHAHUHE  XOCHAAJNAPH MAaBXYL 6yran  HyKTaJapHHH
aHvKJaHr Ba 6y HyKTadapia XocH/anapHH TONHHI.

II. Kyfunare (yHKUMSJapHHHT YHC Ba ¥an XOCHNaNapH
| MABKYIJMTHHH TeKIMHPHHD.
30. f(x)=12"—2, xo=L
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31. f(x)=Vsinx?, x,=0, x,=V 7

32. f(x) = arccos l. Xo=1, x,=—1.
X

xtsin— , arap x == 0 6juxca,
33 f() = x
0, arap x = 0 6y.aca,

X, arap x > 0 6{mca,
Vx* Inx, arap x>0 6{ca,
X, = 0.
—f—_L, arap x % 0 G{aca,
35. f(x)=1 14e*
0, arap x = 0 6yuca,
Xg = (.

34. f(v) ={

[sinx!

36. f(x) ={Tff+"'ar?p x4 0 Oca,

1, arap x =0 6y.ca,
xo — 0.

x-sin -—lm, arap x # 0 6yaca,
37. 37. f(x) = x?
0, arap x =0 6yca,
xo = 0

B, f=|x—1]¢, x,=1.
1

-_—

39, f(x)= ’e", arap x =0 Gjca,

0, arap x =0 6ynca,
X,=0,

lhcosx, arap x = 0 6yca,

40, /’(x)[
0, arap x =0 6{ca,
X=0, x,=1.
. Kyimparn dynkunaiaprusr Gepuiran HyKTajpars “ec-
KapH (GYHRUMANADH Ba YJapHUHT XOCHJAMIApHHH TONHHT;
4[. = — cos x S —— J-—
y=2x 5 Yo P
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6y

42, y=22—x4, x>1, 4, =0.
43. y = 0,1x+¢"'", go=1.

44, Arap x =shy Gyaca, y' (x) HY TOMMHT.

45. Arap y=x-+sinx 6Ynca, xCR Kaujai HyKTaJapna
ynkupAra TeckapH QyHKLUMA + oo xocHpara ara Gy.qa,un?
IV. Xocanasap XaiBajqd BA KOHAANApH e€pAaMHIA KyHHIA-

TH YHKUHAJAPHHET XOCH/IAIaPHHH xucobaaHr:

46. y = % et

47, y = Tx¥®*+ 26577
48. y=;nc]'r2—-—-.\c"}r2 .
=ax+b

49, y ard ¢ = 0.

50. y = Sxsinx.

5l y= (x4 I igx.
sin x

52, f(x) =y *
1, arap x =0 6§ca.

B3, y=(x*—Tx | 8) ¢

54, y = &** . (asin bx — bcos bx).

, arap x # 0 6ynca,

85, y=2"In|x/.
56, y = lngz.
57. y=log, 2"

58. y=sh?x—ch’x
59, y =) x* —at

60, y=x) 2+ 1.

61 y=V 1+ VZ+V7.

62. y = sin® (cos x) + cos®(sin x).
63 y = sin(sin (sin x)).

64, y= 2cosx+tgx .

65, y=¢"'sinx.

63



68. y=¢"cos 2.

67. y=e"+x'x-'
68. y=x"

69. y = In{In(ln x)).

1 xX~—g
0. y=—.ln2—"%
70. y P In i ,a<0,

71, y= In|x).

2. y=In(x+Vxav.
73. y=Insinx,

74. y =sin(ln x).

. X
75. y = arcsin -,
a

[+ %
R
77. y = arccos —l-
78. y = arcsin (sin x).
79. y = arctg (ig x).
80. y = sin (arcsin x).

76. y = arclg

=In-2Fr8 , @ X,
81. y—lny_xs_'_b' + . arctg . a,b>0.

82, yz'% Vat—x* + 32‘—- arc sin _-i—, a>0

83, y= OS2 +_1_ln1—-y’1—-xs

x 2 14y T—a
= ' 7 _inx
84. y = arctg)/ % T e
85. y=larcsinx I n | —x

Vi—xa +? I42'
86. y= ln(e"/l + &%),
87. y = arclg (x +V 1+x9).

88. y = (sinx)***.



89, y=shitgx).

90. y = th{cos x).

91. y =In(shx).

92, y=lg(chx).

93. y = arctg (th x),

94, f()=x(x—1)x—2) ... (x— 1000); f(0) nu TO-

MHUHE.
95, Y6y

Fuxy - - Fid® ! fu® - .. fi, (@)
fkl(x) ca fknx)) =2 g[(x) c f;m(x)
fn](x) e fpm(x)
Mynocaéamu' HCOOTIaHr,
96. ByTyd comsap YKuAa aHMKJARraHd sa HKKHTA HYKTaZa
Xocunara dra GyAMaran QyHKUHATa MHCOJ KEJITHDHHT.
97. f(x) Ba g(x) dyuxuwuanap X TynaaMia aHuknanrad 6y-

a6, f(x) x, Aa xocumara 3ra, g(x) sca Gy WyKTaja Xocwilara
sra Gyamacun. ¥ Xo/a

a) f(x) % glx),
6) [in)-g(x)

(YHKUHSNIAPHKHT X, HYKTaJard XOCH/IANApH XaKMAa HHMA Jed-
HII MyMKHH? Mucoasnap KeJTHDHHL.

98, Arap 97- muconna f(x) dymkima XaM X, HyKTald X0~
epnara 3ra Gyamaca, y xonpa f(x)= g(x), f(x)- glx) dyurup-
MADHUHT X, HYKT2JATH XOCHAAJapH XAKHa HiMa Aeium MyM-
Kuu? Mucosiap KeNTHPHHT. '

99. ByTyH coJap yKuAa aHHKMAHTAH B tdakar 7 Ta HYK-
Taja XOcHAara ara Oyarad (yHKUHMAra MHCON Ke/ITHPHHT.

vl 100. Xocuaara sra Gyarad ydrt GVHKUHSTHHHT  XOCHAACH
TOK (PyHKLHA IKAHHHH ucBoTAaHr,

101. Xocumara 3ra OYyJraE TOK GYHKLUHARKHT  XOCH/IACH
KydT OYHKUMA SKaHUHH HCGOTJAHT.

102. Xocanacr Kydr- gyHKius Gyarad, Jau Tog Gyamaran
(YHKUHATA MHCOJ KEJTHPHHT.

103. Arap f(x) DyRKUMAHHHT XOCHIACH f'(x) ToK QyHKUMA
Gyaca, v xonma f(x) pyHKOuA KyQT SKAHWHH MCOOT/IAnT.

< 104. Arap xocunara sra GyJran f(x) dpynrums KapprA 6§-
au6, yHuur jaspu T ra TEHr Gyaca, y xoama f'(x) XaMm Jas-



puAi OY/HG, yuusr xam Rapi T ta Tenr Ofamummmm meor-
JaAT

105. Arap f(x) dynkuus Xo HYKTAlla Xocunara sra 6¥aca,
ynkmus  x, HYKTaHHHT. GHPOp aTpogmya Xocunara - sra G-
JANHM}? :

106. ByTyn comnap Y¥AIa  ammgianran 6y/mo, HXTHEpHN
X€R ByKTama xocunara sra 6YynMaran, Jexuy KBalipaTH ¥ xCR
HYKTalla XocHnara sra 6y.araH ¢yHKumusra MHCOJI KenTUpHHT,

107. x, nykrana Xocunara sraGyamaran f(x) pa &(x) dyux-
UHANAPAAH TYSWITAaH MypakKa® bYRKUHANAPHHNT XOcHA2NapH
XaKHIA HHMA JAEAHID MyMKHH? Muconaap KeNTHPUHT,

108. Arap f(x) dywkuns %o HYKTaZa Xocunara sra Gynca,

Y xongain{f (x4 —i-)—— f(xn))} KETMA-KETIHK  AKuEIatmy By

SKaHHHH HCOOTAAHT. TacauKHHHD TECKAPHCH  YPHHAHMY?

109. Arap  f(x) < g(x) Gynca, 6y TEHTCH3IMKAAH  XOcHAA
OJHID ¥PHHIHMH?

10, 8) 1425 4352 4, | | 4o pgi;
0) 12223221 . + n2™th
B) sinx sin2x ... + sinnx;
r) cosx - cos2x+ ... J-cosnx -
HHPHHAMAAPHY XHCOG/AI $opMynanapy Tonuscnn.

1. y=|sin® pa y = [x] sin®nx YRR UHARAPHHHT  XocH-
AaNAPH TONHJICHH.

112, f(x) byHRUHA  Gy1yH COMJIap JKHEA AHUKAAHTAH Ba
Y X€R yuyn f(x) masmyn 6aces, Arap |f'(x) | << M Tenrenamae
¥V *ERYUYH Ypuem 6Yica, Kanian 8 > O nap yayy | x| < § renr-
cusmurna | f(x)— f(0) | < e venrcuanmg KeJHG qHKanu? (3¢ e2>0).

N3. fi(a, fo), ..., £ byuxupanap X tymnamua amc-
JlaHran  6yaus, x€ X HyKTaga fi(x) Xochiianapra sra  Gyncuw,
{=1n¥ xona

o) fo) o . f AN'=PHW .. - Fi)- fegi(®) - £,0%)
k=i

dopmyaann neGotnanr.

114, Kannafi HYKTaJapra y=—:-_":'—§- dyrxuEa  rpadnrura

YTKasHATaH ypurMa Ox YKHUHT Myc6aT AyRamum Gnnam 135°
MM GYypuaK TalKEA sramH?



115. y = sinx dynruna rpaury abewiccanap xumu KaH-
Jafi Gypyakaap ocTHAA Kecamu?

Kanpaht ayxranappa gyhmmars y = f(x) ¢yHRUMANAD rpa-
¢urura yTeaswiaran ypuaMaiap Ox YKka napajien 6yaazn?

116. y = (3 —x®)e”,

117, y=2x—3x2— 1244 7.

118, y=lx—5/ (x—3)%.

Kannait Hyxramappa xydupard y = f(x) ObyrruMAnap rpa-
rrira yTKasH/AraH ypHMHMaJiap GepHAraH TYEpH UHSHKJIAPra fa-
pannen GynAagn?

19, f(x)=x*—3x242, y=23x.

120. f(x)=x*—7T7x+3, bx 4+ y—3=0.

121, f(x) =In(4x—1), y=x.
122, f(x)= %sin 3x+_l/3;§cm3x, y=r—x.

Kannalt wygramapaa xyimaarn g = f(x) byHKumanap rpadu-
PHIa YTKASHATAH ypuHManap . Gepusran TYFPH UM3NKAApra mepe
nedapxyaap Oynaau?

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

125, f(x)=1Inx, 24+ x--1=0.
126, f(x) =1tgx, x4+ y=0.

127, y=—)"2%, dx—3y+2=0.

y = f(x) dynxuns rpadurara GepuiraH HyKTaia TKASHAraH
YPHHM& TEHTJIAMACHHH E3HHT; :

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

2=t

130, y—ln——-—-—x‘_’_x_'_l , x=0,
cos x 1 4
131. y=4cltgx— qay *= >

132. y=|.1¢—-—1|]/E x4+ 2, x=86.
133, y=¢€', x=1.

Kyiiunarn ¢yHkussnaprymr rpajuknapy Kaiich HyKTaJaapha
KaHZafi Cypuak OCTHAA KeCHUMINJIADHHH AHMKJIAHT:

134. y, =V 2sinx, yy=) 2 cos x. |
| 7—438 ‘ _ 97



l —
135. =" ys='|/x-

x1

136. y,=Inx, y,=l;.
1370 y1=x3, y’_= ‘;;.
138. y, =2, x=y% |
Kyfunars GyHKUMAfapHuHr rpaduxnapura Gepuirad HyK-
Tanapia JTKAsH/Aray GHp TOMOHMH YPHHMAnap oOpacupart oyp-
- YAKHH TOIHHT:

139, y ={x|, M(0,0).
140. y =y 2%, M(0,0).

141, y= V_lﬁ arcsin li——x—-x., M (1,—2%5—-—)-

142, y=) 234952, M(0, 0).

=, arap x#0 6fnca,

143. y =1 14¢*
0, arap x =0 Gyxca,
M(©,0).

144, y=Y1—e* , M0, 0).

145. TlapameTp # HHHF KaHZad KulMatHga y == arcignx
(n>0) uuaug Ox yx Ownan 89° jpan xarta Oyp4ak OCTHEA
KecHLIaAH?

148, y=]x4“ ugang 0<a</l G6jmrauna Oy VKKa,
1< o< 4 oo 6yarauga Ox YKKa YPUHHWHIHHK HCGOTIAHT,

2-§, OYHKUUSAHMHT JHSSEPEHIHUANN

I*. DyakuHAHNKKRT AHOdepeHNHAAAAHYBYUH 6F-
AKHIH TYIWYHUACHK ¥ = [(x) QYHKUHA X, HYKTaHHHT (£,ER)
Gupop aTpodHda GepuAraH GyacHB. Dy (YHKUMAHHHT X, HYX-
TajarH OpPTTHPMAcH -

Ay = Af(xg) = [ (%o + Ax) — (x0)
AN Kapafiink. Papuraugu, 6y oprrapma Ax ra GOFMHKIMD.
4-tavpud. Acap y=f(x) Pynryuanunz X, rysmadaes
opmmupsacu Ay Hu : -
Ay = Af (k) = A-Ax 4 o (Ax) (6)
(6ynna A — jarapuac, &= a{Ax) 6jaub, Ax—0 na a(Ax)—~




—0) xﬁpunuwd& upoOaram mymrun Gfsca, Pyrkyus x,
nyxrada duddpepennyuarranyawu deé arasadu. _
(6) myHocaGatuH Kyfmparmya

Ay = Af (x) = AAx + 0(Ax) M

&M XaM MyMKuUH, :

AAx ra QyRKUMAHMEr Juddepentmany Nefinaazm. OyHKIMA
AndepeHunany dy = df (x,) KaGn Gearunamamy: df(x)= AAx
6yanG, Ax=dx nu srnlopra ouscak, df (x)= Adx 6ynay.

2l- Mucon. Ywby .

- fx) =224 1

GYHRUMARHET Xo(§ X,€R) Hyktama ArddepeHunasianysun G-
JIHIUMBH K{pCcaTHAT.
By ¢yskumsHRBr x, HYKTaJar® OpTTHPMACHHH TONAMHS:

Af(xa) = [(xo+ Ax) — flrg) = (x5 + AxP® + (g + Ax) 4+
+ 1 —(f+ x4 1) =352 Ax 4 3xy- Ax® +
+ A¥° + 2, Ax o Ax® = (352 + 2x) Ax +
+ (3xp Ax ++ Ax 4 Ax?)-Ax. _
Arap A = 3xl 4 2x,, o =a({Ax)=(3x,+ DAx+ As? ze-
faca, y xonga
Af(xg) = AAx + a (Ax)
Oymmn xeamuG umkazn. By sca Gepuiray (yHKUHAHHHL X, HYK-

Taja’ (e peHUHANIAHYBYH SKAHWEH GH/IAMPARH.
Mg 22- Mucon Ymby

[() = xearclg—, [(0)=0

GyHRUEA x = 0 HyKTaNla MupepeRIHa/NaHYEH 6FA2MHMuP _
& By ¢yskunsnuHr x =0 HYKTalare OPTTHPMACHHH TOMaMuss

A1) =] (OHAY—f(Om Axvarctg L.

By 1renrymxnman kyphvamuku, GepunranT QyBRUMSHHHT x =0

HYKTazarH oprrepMack Af(0) mu (7)xypusnmraa ugponana6 G-

Maiimn. Jlemak, dynkuun x = 0 HyxTaja HddepeHUHaLIAHYSE-

YH Oyamaiian, )
23- Mucon. Ywey

fW)=a"



QYHKIHAHANT X, HYKTada (% X, € R) AudpdepeHnvantanysyy 63-
JIHUMHH KYPCATHHT.
. By OyHKUHAHHMHT X, HYKTaZaTH OpPTTHPMACHHH TOMAaMH3:

Af (%) = F (% + Ax) — f(xg) = @™+ — g = ™™ — 1.
Arap

Ax
lim ¢~ =1 _ a —1
Ax—0 Ax Ina=- Ax

=0 — 1 =Ax-lna+ e Ax
(@=a{Ax):Ax—0 ga a—0)

=lha+t+a=

6y/MLHHN BTROOpPra 0JcaK, YHAA
Af(x) =a“(Ina-Ax + o-Ax)=s
=a%.Ina-Ax+ a- Ax-a™
SKAMJIHCH aHMKJjaHann. emax,
AF (%) = A Ax + et (A%)- Ax.
Gynma A=a"Ina, o (Ax) =a-a™.

By sca Gepunrad QYHKUMARHAT X, HyKTaga (¥ X,€R) aud-
¢epeHUHANTAHYBYY SKAHHHE OUIAHpAlH,

l-Teopewma. f(x) ¢yukuus x, HyKraga RubbepenuHan-
NaHyBUH OYJHIIK YIyH YHHHT Wy HyKTafa uekad f'(x,) xo-
cHnara ara GYJKLIA 3apyp Ba €TapJH.

- Oynkuus AnddepeHiHaiIaHysan 6Jca,
df (xg) = ['(xodx ®

SKAHJIHTHHK KYDUII KHARH 3Mac.
24- MHCOA. YWby '

f) =V1T—x.arcsinV x
OYHKUEA X, = —;- HYKTala AnddepeHIHaNNaHYBUH GYnanm, YyH-
Ku Gy cbyn;muﬂ %o =——;- HYRTAjA HeKAH XOCHJara sra.

XakuKataH xam,
1—x+

N
o=y o>
1 1 aresinV x

% = == =

+ arcsiny x -
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6316,

1 1 are sin V—':IJ:
ST
=42 )“1(1 — arcsin -'-/2—?)
6ynajH.
IOxopuna xeatupuiran Tteopemara Kypa Gepuaran ¢ryHKUHA

Xy = % HyKTaja AudxbepeHilHaatanyBun GYnanm.
25-Mucoa. Ymwby

fx)y= x-cosl, fO)=

dyrkuna x =0 HykTaga IndepeHunasIaHyBun  Gynmaiiny,
YyHKH Oy GyHKOHA x = 0 AYKTANa XOCHAara sTa SMac.

Byun Ax—0 na

|
MO _jetag—fo _ e~
Ax Ax - Ax T Ax

HHCOATHUNT JHMMTra 5ra 2V CAHFHAAH TONAMHA.

.26- Mucon. Y6y

— V¥

dyuruus x =0 HYKi.aa .tmzttl)epeﬂunamauyaqn 6yamaiiay,
UyHKH 6y (QyHKIMA X = 0 HyKTaJla UeKJIH XOCHJIara sra 3Mac.
27- Mmucon. Ywmby

=1In "/1 —sinx
Y 1 4+ sin x
¢yﬂmnﬁHuﬂr JHpepeRLaMHEY TOMHHT.

By dyskumaunir mddepenuuamiag  (8) dopmynanan cpoﬁ-
JaJlaHHG TOnaMH3:

— l—sing y_ ! —-si " —
dy d(ln I -+sinx )_(ln 1+ Sf:::) o=
= (_;-[m(l —sinx)—In(l + sinx)])' dx =

_l( —C0sx _cosx )dx=—-~ | dx.

T 2\ i—sinx 1fsinx cos X

2°, Tagpubuit dopmynanap.
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y = f(x) dyukumsa (a, b) opasukaa Gepuaran 6§mmG, x&la, b)
HyKTagia auddepeHunamnanyesn 6facki. by xonsa
Ay = Af(xe) = Fxe + Ax) —f(xy) = F () A% + w Ax
Gynamn. Papwanse, Ax erapmuda Kwudk Ofararna ywly
o+ Ax) —F (xg = [ (%) - Ax,

SIBEH
flxg+ Ax) 22 f () + [ (%0)-Ax ()]

TakpHOHil GopMyJiara KeJaMHs.
28-mMucon Ywmby

VL2, V1,02, V1,002

MHKJIOPJIAPHHHT TAKPHOH] KMAMATIApHHH TOINHHT.
Yty

: f=yvi+x
dyHKUMARA Kapaimk. Dy dysxupauunr Xocmnack
0= 5= k= —1)

SKaHAHTHHH 3bTHGOpra omub, cyrr (9) dopmysanas doiigana-
Hub, TOMAMM3:

Vit +ioay T+ WTLT—;O»M.

Arap x,=0, Ax=0,2 pefinaca, yuaa

I
V 14+02 ~ l+"§_'0’2

Gymaum KeaHS wnxamu. demak, J/1,2 ~1,1.
Arap x,=0, Ax==0,02 nefiunca, yuaa
VIiF002~1+ -:!--0,02

Gynagu. Hemak, )/ 1.02 = 1,01.
Arap x =0, Ax=0,002 nefiunca, ynaa

VIF0,002 ~ 1+ % -0,002

6ynamu. femax. y 1,002 21,001,
29- Mmucoa. Ywdy

cos 60P6’

MHKEOPHHHT TAKPUORR KUAMATHHE TOMHH.
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(9) dopmynara kypa:
cos (X, + Ax) 2 c08 Xy -+ (— sin xg)- Ax.

n
%= Ax = l—- Ae6 onMHca, YHAA:
n . 3 o
cos( (£ 72 s Fmsin
_ V3. * ~o,
=05— " 1800 0,4985.
TleMak,

cos 60°6" av 0,4985.

Mncoa ma macaaaaap

f. Kyfmparn GyHKumsanapiH GepuaraH HyKTanapaa audde-
peHUKANJIaHYBYAHANKKA TEKIUHPHHT

147, f(x})=2224Tx—1, ¥ x,€ER.
148, f()=¢€", ¥%ER

1
x-sin —, arap x =0 Gyaca,
149, f(x) = x
0, arap x = 0 Gyuca,
Xo=10.
14 x—x?

150. f(x)= it

, %=0, x,=1.

I
fgmn
151. fx)=2 ~, xo=-;l‘-.

152. f{x) = 3cos 2x—y 1 —sin 2x (sin x + cos 2x),
xo = "6'1"

153. f(x) =In{1 + sin’x) — 2sinxarctgsinx, x, = -;;- .

154. f(x)-arcsml+ > %=1, x,=—1, x,=0
155, f(0) =(chx)™*, x,=0.

-1 =
156, f(x) = R x, =0,

157, f(x)= ("“) fo= .
A 103



104

158.
159,

160,
161.

F(x) = max (7x — 6x2, [x ), x,=0.

f(x) = l/al'cig1/coslﬂ2 , %= 1.

) ={VTH37)", 5 =1.
f(x) = cos*x-cos nx, X ER.

162, f(x) = "™ PG ER.
163. f(x) = 2%, ¥ xR,
2. Kyfuparu byBKUMANADHUHT  ApddpepeHIHAHEY TOMHAT.
164, f(x) =Inln{=
fx)=1n ln( 5 )
189. f(x) == cos
I Offa x
166. f(x) = 10“""‘
]/ l—x
167, f(x) =¢ 177,
168. f(x) V3-—V2 cO5 X
]f +V 2 cosx
_ et
169. f(x)-- arctge —ln Ve_*'-i-_l‘

170,
171.

172.
173.

174,
175.
176.

177,

178,
179,

f=x"
f=x".

=
fO)=|sinxg[®"
F=y%, (x> 0.
fo)=x"+x% +a*
) = <,

o) = Inﬂ(sec aV'™),
f() = In(cos? x +V T+ cast x).

f (x) jp Lk Vsioe 2arctg) sin x.

1=V sinx

,a>0,x>0.



180. f(x)= arcifgln—J|c x0=-l—, Xp==&.

181. f(x)==(—x+ln ":"), %y =—1.

182. Xo=1, xp=2.
183, f() = Z=WVEFI
: Gx+42P1T—x

3. Kyiupary ¢yHguManapHaHr GepHATaH HyKTaJapha Tak-
pHOHE KHAMATJAPHHH TOIHHE.

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

187, f(x) = Intgx, x = 47°15’,

188, f(x)= ]/2-—x, x=0,15.

189, f(x)=cosx, x= 151°
190. f(x)=1Ilgx, x=11.

3-§ WOKOPH TAPTHEJIH XOCHJIA
BA JUOPEPEHILHAJMIIAP

[°. DYHKUMAHHHT WKOPH TapTHGAH Xocuaana-
H
¥ = f(x) GyHKUHA X, HYKTaHHHT GHpop aTpoduna GepuiraH
69aub, wy atpopaa f'(r) xocunara sra Gyichu. Arap f(x)
XaM x, HYKTaJa Xochwzara sra Ofaca, yuu f(x) dyHKOHAHHHT
X, HYKTalarH uxxuneu mapmubau yocurace AeG aTanagd Ba
. 43
Yy, &K ' (%), Exu d—;

X=X,

Kabu ésunagy. Jemak,

Ui =iy I = (Do
L - 1(@) .
dx? |x=x, dx\ dx [x=x,

f () byurumARMEP YUHHTM, TYPTHHYH Ba X. K. Tap'ruﬁllaru
ROCHAATAPH XyAMM LWIYHra YXIaw TabpHbAaHAAK.
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YMmyman, arap y=f(x) dysrumssunr (n-—1)-TapTREAH
f*~1(x) xocunacM x, HyKTaHHHr Oupop aTpodmia MaBKyA
69au6, 6y f*~'(x) dyuruua ¥, HyKTAKa Xocunara sra Gynca,
yHR U = f(x) QyHRUHAHMHT ¥, Hysmadazi n-mapmubiu xocu-
Agcu MaG atafagd Ba

2y

{n) "y
yxux.' f‘ ( D)’ d N
Gearnnapyuar OHpY opKaaw &3unanm.
Wynpaft xuauo,
0 ="y,
Sy . _d_(d(”"”y
gt dx \ g
6¥nann. .
30-mucon. Ywly y = Insin ¥ GyHKUMAHHHAT YYHHIH Tap-
TROAH XOCHJNACHHH TOIHHT. _
QYHKUHAHHHT Y9HHYH TapTHOMH XOCHMACHHH TOIHID Y9yH

YHOHT GHDHHZHM BA HKKHHWH TaDTHOAH XOCHJAJapHRY  TONHIN
Kepak Oynauu:

Xe=xy

¥ = (lnsin x)’ = —]— - cos X = clgx,
sinx

Y = () = (ctgxf =———,

sin*x
res ' 1\ — 2 sinxcos x 2cosx
= = | ——— S — ™ .
y @) ( gin? x) sint £ sin®x
Jemax,
rEF 2cozx
= .
y sin®x
3l-mucon Ywdy
g= 1—x

GYHKUHANHAT CAKKH3HHYH TAPTHOMH XOCHNACHHH TOIHHT,
 Aspano Gepunrad GyHKIUHAHH

g~ X - —~{l—x841 ==—(l+x)+

1—x I—x

B it (R R (e

kypurmna €au6 onamuz. Llyugan KefiMH YHHHT XOCHNIaNMapHHH
- MH3: :
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Y =0+ )+ (=) = =14 (=D —»™,
Y= =14 (= D (1= =0+ (— 1) (— (1 — 5~
P == D)= = (=D (= (=) (1 —2) =
' = (— 1. 31 (1 —x)~*.
My &yn Gunan ' :
Y= (— 1081 (1 — x)~% =8I (| — x)=°

O/mumu Tonamus. .
2°. Coana xounanap pa acocuit dopmynanap
[(0) ea g(x) dynkuuanap x, wykramwnr Gupop arpotmaa

aHRKJaHTal 696, ynap wy atpodma [™(x), g™ (x) xocuna-
qapra sra 6yscun. Y xonaa

D [ f)™=e-f(x), ¢=const.
) U@ = g™ =700 x g™ (),
A e =10 g+ C - (0 +
+C @ g+ O ) g )+
+ f(0)-g" (% |

(VlefiGimu opmynace) 6§1anu.
DHPH acocH GOPMyNaNapHH KeATHpaMHS:

1) y=a* 6yaca, y™ =a*.In"a, a>0.
2) y=¢" 6ynca, y™ =¢
3) y =sinx 6yaca, 4 = sf"(x + n-‘;") .

4) y=cosx 6yaca, ™ = cos (x'+n . g)

A1
5) y=Inx Gyaca, y = =D xn(n-—l)l '

-l m_ (=1 n!
6) y=— OYica, y =
7 y=4s" 6yrca, P =mm—1)... (m—n+ ™",
8) y=(+x" 6ynca, 4 = (@@—1)... @—n+ B

+ (14 x)*".
32-mucona Yuty

y=e sintx
OYBKIMANUAT 1- TAPTHOMH XOCHAACHHH TOMMHE. :
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Bepunran ¢yuxunanu
y = e sin? x = & - 1 --;os2x

Kypunkuna €3u6 onamus. Ulynpan xeituu YHUHT XOCH/IAAPHAH
XHCOOIalMua;

I .
=~ (€ —e&™ - cos2x)

! - 1.e2"-[1—2_;"-cos (2x+-%)}.

IOxopunary dopmynanapnan dofinananut

"

g = o™ e”[ 1 —2°cos (2 x+n- -42)]

6Yauwe Tonuany. -
33-Mucon. Ywly y=sinax dyskuusHHEr £- TapTHGAH
XOCH/IACHHH TOMHHT.
Papinasxu,

Yy = (sinax) =cosax-a=a-sin (ax + -g—)
KOxopuaary 3)- popmynagan tolinananns
" = d"sin (ax +n- g)
GY/HIWMLY TonaMus.
34-Mucon Ywéy

)
y=

X —3x4-2

GYHKUHAHHHE 7 — TapTHOAH XOCHJACH TOMHJICUH.
Bepunaran dynximsian

= ! - 1 4t 1
y"xs—-sx-m (f—Dx—1) x—2  x—1

RyprrHwna €306 onamus. HOKopuza Keatwpuiras conga KOHIa
Ba (8) dopMynagan Qoiisananus, Tonamus; '

m_f 1 1 ym I m)__( [ )(n)=
_y _(x—2 x—l) ——(x-—Q) x—1

=[—271® — e — D)) = (=) (=1—1) ..
(=l =+ D= — [~ D(=1=1)..
v (= l=n 4 DE— 1)) = (= ) onl =2 —

- (x_l)_n_[] ==l [(x—;)"“ (x—ll)"“ ] :
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Hewmax,

) _ | - [
yr=0D ”![(x—fzf"f' {x~!)"+‘}'

35-MH COJ. ¥ = x-COsaxr OYHKUHAHHHT #n- TAPTHOM XOCH-
JNacHBH TOMUHHE.

By oyrkuMamMur n- TapTHOMH XocunacHu Tomtmaa Jlefiuuy
dopmyacuiar dofitasanammus. JleliGanu dopmyacuna fix)=
=cosax, g(x) = x Aeimus. Arap -

F ) = (cbs ax)("J =a" cos (ax +n. .’2‘_) .

£ =1LgwW=g"0=... =g"m=0
GYAHIKHER SBTHGOPra oJcak, y Xosia

¥ =g = (r-cosa) =
=xa" cos (ax—l- n- %) +c o™t COS(ax +(n—1) .’.‘.) -

2
=xancos(ax+n . i;—) + na""'[cos(ax+_’,‘.23"._i)___;

= xa" cos (ax +n- %) + na™sin (ax + -
6ysmumHy Tonamns. Jemaxk,
' n -l .
¥ = xa"cos(ax +n- ?) + nd™sin (ax +n- %)

36-MHcon Arap x=a HyKtanuur atpodpusa ¢ () dyHx-
s (7 — 1) -TapTROAH Y3NYKCH3 XocHsara sra Gyuca, y Xoa-
na

y=yx)=(x—a)- -9
GyHRUMSIHUHT ¥ = @ HYKTafard #- TapTHGAH XOCH/A2CHHH TO-

THHT.
AitTainug,

fl)=(x—a), g()=¢(
G6YacHH. ¥ xoajna _
" =1x—a" 1" =
=nn—n=—-2)...2-(x—a)y=nl(x—a),
g (" = " ()
6ynanu. Jlefiuuu dopmynacusan doifanauné TonaMmus:
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=0 g (xn"'"” =[x—a)" - g (N =
=[s—a" 1" Do+ C_ [x—a 1™ . ¢ @ +...+
+C 2l x— ) 9" W) + (x—a) g (1) =
=alix—aeW+@E—N)r—Dn@r—2).
volx—ae' ) ...+ n—Dnx—
—a ™ "2+ (e —a)" " (1),

1
F MV =nlx—a) o + a(x—a).
ael omamus, GyHaa _
limag=0
. X
6ynanu. PaBlliaskH,
F@=0

Hlyxn svrubopra omu6, cyHrpa xocuaa Tabpupupan doitgana-
HHG, TOmaMH3:

4 (@) = lim Py e N
X—a —a X—O
= lim A &= a] PO +2E=) _ yim [l (x —a) ¢ (1) + @} =
X . Xx—a X—hd
= n!limg (x).
X3

Ilaptra x¥pa @(x) GYHKUHA x = @ HyKTaga Y3AYKCHI.
Jlemax, )
j{g} ¢ (x) = ¢(a).

Hatnxkaga GeppimraH (PyHKUMAHHHT X =@ HYKTajarH 7 =

TAPTHG/H XOCHMIAcH
¥ @) = nle ).
6yamig KeaHd 4HKaiu.
3. QYHKUHAHHHT WKODH TapTHOG AU nnd;d:epeﬂ-
HHaaaapH
y = [ (x) dynxuua x, HykTaHusr Gupop arpodmaa GepHira
6%/m6, wy atpopaa mKkkH mapra. Audkbepenidansanysun 6y.a-
cuH. f{x) dynkuma muddepenunann dy e df(x) nunr M-
depeHuHany Gepunran QYHKUMSHUHT WKKUHAU mapmubau oug-
epenyuaru feb atanagu Ba
d’y éxu d% (x)
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KaGu Esunamd. Jemax, dy=d(dy) &u df(x) = d(df (x)).
IOKopafia KeaTupuarad GyHKIHARHHT HKKHHYH Tapmﬁnu I~
(bepeHLHAH KyHHAAIHYA H3OXJMAHA/N;

a) dy ¢akar x HHHr  QYHKUMACH fHe6 $apas KuAHHAH,
Al [ (x)dx wur gupdepenuHaan xpcobimanrannsa dx Yarap-
Mac KynaioBun Ae Kapanagd.

6) f' (x) nuur muddepenunann xucoliiaHTaHfa X HHHT OpT-
THPMacH A x = dx HH OHpHHuM TapTHOAM anddepenuuan dy =
= ' (x)dx HE XHcoGaaraHjard dx HHHI' KUAMATHra TeHr ne6
KapaaaiH.

f (x) HHHr yuHHYH, TYPTHHUH Ba X. K. TaptuOAaru axgdepen-
IHA/IapH XyAAH IyHra yXmaw TabpHduiaHagH.

YmymaH, f(x}) QYHKUMAHHHT 7-TapTHOAK An(epeHUMaTH
d" f(x) uu

S =d@" ()
ze6 TanpubraHaly.

OYHKUASHHRT XOCHNANapH GHJaH YHUKT AHQPepeHupanIapy
opaciza

d'y=y"d" & 4 f)=["()d" (10)
GornaHum Maekya.

37-mucon Ymby y=Inx dymxuuaaur 100- Taprubamn
IydpepeHIIHAMHHE TOMHHT.
x. (10) dopmyaara xypa
d19%y = 419 (In x) = (In x)'1%° 4x1°*
Gynapu. Arap _
(n "™ = & " =too—nt _ _ 9t

xIUU : xIQ .

Gyamuwingy Xucobra oncak, yHAa
A9y — 39 00

2100

SKAHH KeAHO 9UKANM.

4°. Connma Konganap Ba acocHit popMmysanap

f(0) pa g(x) QyuKuHAmap x, HYKTaHHHT Gupop - aTpoduaa
aHRKAaHTan 6§MHO, yAap wy atpopaa [(x) a g™ (x) Xocn-
JAanapra sra Oy/icHd. Y X043 :
D& efe)=cd f(x), c—const
D &)t g)=d fx) £d g,

m



) d'(()gN=dF () g)+C " f)-dg() + -
+Cd i) dg () +. ..+ C df (W g (0 +
+ i d g

(JTefiGHHI cpopmy'nacu) Gynanu,
SHAH acocHil POPMYNATAPHH KeNTHPAMHS:

1) y=2a" 6ynaca, d"y=a" In"ady".
2) y=¢" 6yuaca, d'y=e"dx"
3) y=sinx 6ynca, d" y= sin(x—!-n . —:)dx’*.

4) y =cosx Gyaca, d° y= cos(x—l—n- %)dx".
EWle—nt a

e
A=—1"'n
xn-f-l

7) y=x" 6faca;, dy=mm—1)... (m—n+1)x
X ™" dx", _

8 y=(1+ 2% oyuca, d’y=a(z—1)...(@—n+
+ D1+ " ds .

38-MHcoON Arap y = f(x) dynruns n- TapTAG/AH XOCHJard
ara 6juca, .

5) y=1Inx Gyaca, d"y =

a)y.:% 6yaca, d'y= dx® .

d flax+ 6 =a" [ (ax + 6) dx”
OY/HLIMHN K§pcaThHr (a, b — §3rapMac COHJIAp).
(10) dopmynara xkypa
d*flax+ b)) = [fax+ b)]_" dx” _
Oynanu. Dumm f{ax 4 b) Hunr #n— TapTHOJIH  XOCHMACHHH XH-
cobnafiMuz. Paptuasky, -
Flax+8) =f(ax+8)-(ax+8) =a-f (ax+8),"
(Flax+ 00" = taf (ax + B’ = a [f' (ax + B)] =
=a-f"(ax+ b)-(ax + b) =a%” {ax+ b), -
Vlax+ 0" = (a* " @x+ 8) =a* I @x+ 8] =~ -
=a*f"(ax4- ) fax + b)Y =" (ax + b). "
By Mmynocabaraapaan - doitnananus KapanaérraH GyHKIHTHUED
1 -— TAPTHOMM XOCHIACH YYyH ywby :
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Fax+ 01" =" ™ ax + ) ay

dopMyaanH €3aMH3. YHHAT TYFPHJHTHHH MATEMAaTHK PHAVKOHA
yeymu Epramuia KypeaTHti kpiwH smac. Mabayxd, k=1 ga

flax B =a-f (ax+ b).
3uan (11) mynocatar (k> 1) ga ypunau, seru
[f (ax+ B® = a*- f*(ax + b) |
Gyacun ne6, ymuur k-1 pa ypuusu GYMuMHE K§pcaTaMs,
Tabpudra kypa: ' '
Fax+ 1" = (if ax + 01"y .
Mynmir yuyn ‘
[flax+ 1" = (I ax + B} =
= [2* fPax + ) =" P @x + b)) =
=" 1" (ax + Byax oy =" 4 @4 p)
6ymuwu kenu6 unkamn. By sca (11) dopmyna uxteépuin n
YYYH VpHHIM GYaunmHA GUIAMpanH.
Hemax, _ _
d'flax+ b) = [f (ax+ O dx” == a"- [ (ax + b) dx",

39-Mucos. Arap u— ysrapyBud ¥ HHHT HKKH MapTa aud-
(epeHupannanysun GYHKUHACH 3KaHH MabIyM 6y.ica, yuaa yuiby

o
y=¢e _
yHKunAHRET KKHEUY TAPTHOMH AuOepPeHUMAAMHE TOMMHT.

By ¢yuxnusHuaT AndxbepeHUHANIAPHHH, IOKOPHIA KeNTHpUA~
raH xoujajapaan ofiganannt, xeTMa- KeT XucodHaafiMmus:

dy = d(e"):a &du,
&y = d(dy) = d(¢"duy = d (") du+ " d{du) =
= e"dudu + ¢'d®u = &" (du)* + €" d®u = &* (du® + d*u).
Mucox Ba Macaaaxap

1. Kyfiugard QyRKUHATAPHHHT HKKHHYM TapTHOAH XocuJa-
JAPHHY TOTTHHT'; :

191 y=xVT+ 2 . 19, y=¢".

192, y = aresinx_ . . - 185, y = iglx.
Vi—< . . 196. y = [sin(Inx) 4~

193, y=xinx. + cos(In x).
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197, y = (1 + xHarclg x. 200. y==coslx.

198 Vi 201, y ==sh®x4-ch?x,
cy=e 202, y = &".
199, y =" cos(siny) . 203. y = x(cosInx -+
4+ sinlnx).

2. Kyhunar# QyHKUMANAPHHHT 1-TapTulal  XOCHNANAPHAH
TONMAT'

4. y=a,+ax+ 213 y= —2.
+...4a.x. t:l-—zx
205. y=sin‘x+c03‘x, 214, y=e cos(?x+c)'
206. y=?iaf.mbx' 215, y = x"~le”.
207. y == —— e
208, y=(x— )" 217. y=arclg x.
209 gz]n(x__l)ﬁx. 218. y=xsinxcos 2x,
210.g=x[n3+x‘ n = 100, x, = —
Jox 219, g = o
211, y = xcosx. .y = (x —sin x)?,
- n= 16' xoaj(_.
212, y == . 4
V-5 220, y = chaxsin bx.

3. Kyfiupary QyRKnEANapHHEr x == 0 HyKTaga HeyaHyu
raprul/mi XOCHJIAMapra 3ra SKAHAHIHHM aHWKJaAr sa Oy XocH-
AANAPHA TOMHHT,

221. f(x)u{ f-—cosx, arap x<<0 G¥nca,
In{l 4 x) —x, arap x > 0 Oyaca.

222, Fx) =~ 2xcosx, arap &< 0 Gynca,
sin2x, arap x> 0 6ynca.

223. F() = x“ arap x pauxoHan coH Gy.aca,
— x'°, arap x HppauHOHAaa1 COH Gyica.

P sin—-., arap x wk (¢ Gyuca,

0, arap x- 0 Gynca.
~3v
F(x) = l + arap x == 0 Gyaca,
0, arap x == 0 6fuca.

o]
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226. Kyfuzarn $opmyaaru ucSoraanr.
L) (it ),
dx" x 1 2 n
227, Kyhugarn $opMynaHu ucGoTAaHr:
n—1 i (”)___ — 0 m 1y,
(x f(T)) = ! (x)
6y epna ™ (x) mapkyn Ze6 xucoSnaHamm.

228. Arap P, . (%) = f; (1 —x")'m >0 6yaca, P (1)
HH TONHHT,

Arap du, d%, dv, d% Jap Maexya G6fnca, xyfuparn
GYHKUMANAD YYYH d%y BH TOMMHT: :

929 y=e“° 234. y=ulno.
230, y= 24+0 235. y=u’.
* 236, y =2,

231. y = arctg (_g_)
o 237 y=Vu*to.

232, y=InV ut+or _ w

233, y=u(2+4v). 288, y == ulo0.pio1,

VI 606
AUDOO®EPEHIIHAJI XHCOBHAAT ACOCHR
- TEOPEMAJIAPH
1-§. TEOPEMAJIAP

I°. Pepma Teopemacn. ¥ =]{x) dynkuus 6apop »
Opanmiia ANHKAQHraR Ba 6y OPAAMKHHHT HMKH C HyKTacHza
V3HHHHT SBr XaTTa (sHr KHYHK) KHAMATHYa BSpHLUCHH, Arap
Oy nyxrana dynxuns vexan f (c) Xocisara sra 6§aca, y xoana

. fle)=0
Gynanu.

2 Ponab teopemacn. y={(x) oyuxuua {a, b] cer-
MEHTIA. AHHKJAHTAH BA Y3AYKCH3 GYACHH, Arap 6y dynxuna
(2, ) unteppanna vexam J' (z) X0cHaara asra 6ym6, f(a) =
=1(b) 6§aca, y xoapa wynaak ¢ (<< b) HyKTa TONKAAAMKH,
. f'e=0
Gyaanm.
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3° Jlarpanxk reopemach. ¥ =F(x) dyukuus [a, b)
CETMEHTAA AHHKJAHTaH Ba Y3NYKCH3 6Yacuu. Arap 6y dymg-
uns (a, b) wnteppasga uewan f'(x) xocusara 9ra 6yaca,
y xonpa mynaait ¢{e < ¢ <) nyxra TonuaapExu, 6y Hyx-
Taga

f (€)= f(é;) fa)
—_a
6yaany.

4. Kown reopemacu. f(z) va g(x) dysxunanap [a, b
CerMEHTAA AMHKJAHMAH BA y3AyKcH3 OyichH. Arap Oy thyHk-
unsnap (a» b) naveppanpa vexamn f'(x) ea g (x) xocunanapra
gra 6y:am6, V@€ (a, b) yuyn g (x) % 0 Gyaca, y xoama wyH-
nait ¢(a < ¢ < b) HYKTa TONHAAAHKH,

[O—t@ _ 1@
g —gl@ g'©
6ynapu.
l-mucon Ywby f(x)= Vg —1 tyHkuud (— 1, 1) wH-
TepBAJHHHT HYKH X = () HYKTACHA2 V3HHHHI SHT KHYHK KHil-
MaTHra opumica xaM, Oy dyHruuA yayd PepMa TeopeMacHHUAT
- ¥ynocacu {punan smac. lHymu xypcatuur,
Bepuarad ¢ynxinsi x =10 HYKTaga V3UHMHD 9HT KHYMK
KufmMaTira spguiagu. Bupox Gyekupa wy x =0 HygTaza yek-
JIH XOcWiara sra smac. By yuiby .

ATO _fan—fO) _VAs _ 1
Ax Ax Ax Vay

HucGaTHHHT A x— 0 A3 YeKJM JHMHMTra Sra SMACAHrHiaH Ke-
b uskagn. [lemak, depMa TeopeMACHHUWHF IuaprH  Gaxcapris
Malitn. BunobapHH, TeopeMaHHHr XyJIOCACH VDHHMM 3Mac.

2-Mucoa. Ymby f(x) =sinx dynsuus yuyn [0, 2 n} cer-
MeATIa Po/ib TeOpeMACHHHHT IUapTaapd OakapiiafuMu?

Paewanky, f(x) = sinx byekumsa [0,2 n] cermenTaa y3ayK-
cu3 Xamaa f'(x) = (sinx)’ =cosx Xocunara sra. By @yHx-
upsauHr (0,2 1) cerMeHTHHHD 4eTKH HYKTANAPHAArH KHAMATJa-
pa f(0) =0, f(2n) =0 6ysm6, ynap Gup-Gupura Tenr. Jemak,
Gepunrad dyukuus [0,2n] cermentAa Poaab  TeopeMacHHAHT
fapya IOapTAAapHHH KaHoaTAaHTHpaad. [0, 2 m) cerMeHTHHHT
6 = -;i , cs=-‘;'- N HyKTanapuia QYHKUMSHUHT XOCH/ANZDH
HOJITa afinaHaiH!

f’(01)==003-g- =0, f (cg)=cos—g—n=0.

He



3-mucoa Yy f(x) = xsin>, =0 0gx<)

X
(byHKIHA  XOCHNAcHHM  HOJra  afiaHTHpamuray  HyKTaJlapAan
Tysuarad {c,} KeTMa-KeTIMKHHHT JMMHTH HOJb GYAMILUHHH Kyp-

CATHHT.

Papmwanku, Gepunran ¢ynxuua [0,1] cerMenTna ysnykcus,
(0,1) uuTepranua xochiara sta Ba f(0)=/f(1)=0. emak,
¢yrxuua 10,1] cermentna Ponsb TeopemacHHHHT Gapua twapr-
JapuHu KaHoaTAanTHpand. [0,1] cermenthn Kyhmparu

ol B A [ 2

1 1
CerMeHTIaNIapra ax<pataMus, Xap Gup o —~] CerMeHT4a-
. n n

ma(n=1 2,...) f(x) dynxuua Pomat Teopemacunuur Gapuya
IAPTAAPHHH KAHOAT/aHTHpalu. DuHoGapun, [#I- s £ cer-
. . it
Mewtaa (=1, 2, ...) wynpafi ¢, HyKTa (ﬁ <L, < %)
’ n
TomAauks, [ (c ) =0 6ynanu,

Arap | |
—— <cn<; (n=1,2..)
Ba -
lim + = lim —— =0
A—ren 1 R—sa0 11
6ymumel 3bvTHOODrA OJicaK, V¥ XoJja
lime, =0

SKaHH KesmG YUKAIH, e

4-Mucon. Arap f(x)} dysxkuns: 1) [a, b] cerMentaa ammx-
JIaHraH Fa yanykcws, 2) (a, b) unTepeasifa n- TAPTHOMM XOCHAa-
ra sra, 3) ywby xp, Xy, ..., X, {@<x < X<
< x,_; < b) nyxranapna : _

@ =f)=f)= ... =f,_)=f@) =0

6ynca, y xonna (a, b) Aa xamuza GHTTA ¢ HYKTa TONWIAAHKH,
- =0
6vaagn. Llyes ucGornanr.

la, b) cermenTHH roKopHAa afiTHATAH Xy, X, ..., Xt

HyKTajap €paamuia n Ta
[a, x\d, [xy, %), oo oy [,y B
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CerMenT/apra ampatamms. f(x) ¢yHKuMS Xap 6up cermemTAa
Ponnb TeopeMacHHHHr Gapya IUpTAADHHH  KAHOATVIAHTHpANH.
Yuga Poams TeopeMacura kypa wyupaik o, ¢y, ..., ¢, HYK-
Tanap <o <x H< <Xy, ., X,_; < C, < b) TOMM-
ABJAUKH,

Fled=Fld=...=F(e)=0
6¥nann. Seam '

[01, C"], [C’, cs]! AL | [cn—i' cn]

CerMEHT/IZDHH KapalymKk. Dy cermMeHTNapHHHT Xap Supuna [ (x)
dyHxips Poans TeopeMacHHUHr Gapua ILAPTAAPHHH KAHOATAAH-
THpasu. Posnb Teopemachra Mysoduk mymmaldl ¢, ¢, ...,
Gy HYKTANED (6, << O <l KGOy iy 6 <

< ¢, ;< c,) TOmHN3IHKH,

Fey=r @)= ... =F)=0
6ynaan. Suau
lep, e, feg ) ooy [ehgs €03

cerMeHTAapHH Kapafiamk. By cermenraaphudr Xap Gupuaa [ (x)
byrkups Poasib TeopeMmacHHHHT 0apya LUapTJapHHH KaHOATJAH-

THpaaH. Posnn TeopeMacHra Kypa WyRAal ¢, €, ..., € _,
HyRTanap ¢, < & < 6, O G by - oo s 0L s < Lp))
TOMH/I2AHKY,

FrEed=Ffi=... =" _)=0
6nagu.
ly sapaé faroM  STTHPHGS (n — 1) -kajamaan Keftuu
™, &) cermentra kenamusku, 6y cermentia )
" dysruHa Pojsb TeopeMacHHHHT §apua IAPTNADUHM KaHOAT/aH-
. YHma Poan, TeopeMacHra Kypa HIYHZaH ¢ HyKTa
"V < ¢ < ") rommnaguxn,

=0 |

6y nanH. :

S-mucon Arap f(x) dyakups (a2, b) HHTepBanAa YeKJH
F (x) xocunara sra 6ysica, YHHHIN IUY HHTEpPBAMjia TEKHC Y3-
AYKCH3 OY/MUIHHE HCOOT/IAHT.
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Monomuxu, ' (x) uexnw skas, yHAa myHjait ¥3rapMac
M >0 con TonuaanukH, ¥ x€(a, b) yuyn [F(x)) < M Gyaa-

IH,
{a, b) HHTepBaJIILa HXTHEpHA X, Ba X, HYKT2NapHH ONAfi/HK:
X1, Xy €(a, b). Ynga Jlarpanx TveopeMacHra Kypa

If (xa) — £ Cep)l = If (@) lxg — xaf

T IF G — Fe)l < M-y — )
Arap ¥ e >0 oaunranga xam & = a(a)-::i- Teiinnca,

6Vnamn. Hemak

Y XoJga
=] <8< == () — Fl < M- =e

6Ynamu. By sca f(x) doyHkumanumr (g, b) 2 TERUC Y3TIYKCH3
GyANMEHAE CHAAUpaZH.

6-Mmucon Ywby f(x) =2>+3 oyskmua [—1, 2] cer-
MeHTAa JlarpaHiK TeopeMaCHHREI LAPTJAPHHE XaHOATJIAHTHpA-
JUMH?P

PasmanxH, Gepusiran ¢ysruua [— 1, 2] cerMentia yamyk-
cu3 Ba (— 1, 2) unrepsanna f’' (x) = 2 x Xocunara sra. Jlemax,
f(x)=x*+3 dymrunn [— 1, 2] cermentsa Jlarpamx Teope-
MACHHMHI' IIAPTAApHHH KaHOATJIaHTHpanu. Jlarpamx TeopeMacura
Kypa wyrAal ¢ AykTa (— 1 < ¢ < 2) TonMAAAHKH,

F@Q—=F =Y oo
1) f)=2¢c

' 1
6ynann. KefiRHrH TeHIVMKJaH ¢ = < SKAHHHH TONaMis.
7-mucon Ymby

lim i <=2 0<6<a)

TEHICH3/HKHH acdomaﬂr.
b, a] cermentaa f(x)=Inx cpymmaﬂn Kapailiik. By
GyHKUNA Iy cerMeHTAA YaJyKcus Ba (b, a) umTepsaaja f' (x)

= -—— XOCHMara sra. YHfa Jlarpamx TeopeMachra Kypa IIIYH
Il.aﬁ ¢ mykta (b <c<C a) TomHuAAMHKH,
Ina— inb
a—b

=1
[+
6ynanu. Parmankn,
ple<amt el
a ¢ b
119



Jemag, _
1 Ina—Iné l
a < a—b < 'R
Keﬁuﬂm TEHICH3/HKARPARH 5CA

—b —_
a <1 a ab b

GYaHLH KeqHG YHKAIH.
8-mucoua Arap x =0 6yica, y aoma

CVEFI1-Vi

2 ¥ x+9 {x)
TeHIJIHKRH Hefotianr, Bynaa
1< B(x)<-—- Jimo @) =, lim0(o) = 1
4 x—om 2
GYMMIIMHK XaM KYPCaTHHT,
Yy : _
fh=Vy

dyuruuann [x, x+ 1} cermentaa (x = 0) kapainuxk. By ¢ynk
Uua MY CerMeHTAa y3nayxcus, {(x, x4 1) ma f'(y) = 2%; X0
cusara sra. YHAa 9eKAM opTTEpManap gopMysack
FE+AD—F@)=F (40 ADAL
ra Kypa
fa+D—=fE=Fk&+06() 1,
ABHH
ViFT—VF = s

6ynaxe. By TeHIJRK 2" 'ronama
]

ez e Sials e RS EE A IR

=y Fl4Vi=24(+0()=x+1+x+
+ 2V F D240 =142V Xx+ 1) —2x=

= B(x)= %-1——'— (V x(x + 1) —x).

Keitveru TeHrNHKZAH 3ca -

lim 0(s) = lim [— + - (/ZGFD —x)] =7’1-,

x40
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* * l —_—— i
lim 6(x) = lim [_ ;fxtx+n—x]=

. 1 X8 -y — x? . 1
= — -~ -
xinl.n[e; + 2(,/x(x+|)+x)] ,l,.'ﬂl.w 4 +

! 1
+ S
2|/1+%+2] 2

8 (x) dyHRUHAHHA T

npopaciian, yruur (0, -+ oo) opanHkAa YCyBYH sKAHMNMM Toma-
MH3. emak,

{ 1.
-;gﬂ(x)<?

Gynamn.
S-Mmucod. Yuwby

f(x)_ext g(x)_-l-[—xs
ynrunsizap {—3, 3] cermentia Kown TeopeMacHHHHr wiapT-
VIAPHHH KAHOAT/IAHTHPARHMH? : -
Bepunran pynxunanap [—3, 3] cermenraa yaaykens, (—3, 3)

ha
2x
(+ %3
Xocrnanapra sra. Bupox, g’ (0)=0. Mdemax, f(x) Ba g(x)
tl)ygﬂKuHﬁuap KoLH T¢OpeMAacHHHHT ILAPTJAPHHA KAHOATJAHTHpP-
mafiu.
10-mucon. Arap f(x) dyaguus [x, 1, cermenTaa
(41, x3 > 0) muddeperupanianysun 6ynca, y xonma yméy
—-}-_-xl xs pr— cy—¢ 7
Tl flal=TO—aO

(x1 < ¢ < %) TEHIIHKHUHE YPUHJH GYJMUIRHE MCBOTAAHT.
Hgrxura

Fy=c, g ()=

apy=L2 -1

$yHRUHATAPHH onalimuK. MOTOMHKH, x,-Xx, > 0 sKka, x == 0¢
[x,, x;] Oynagu. By ¢ynxuuanap [x,, x,] cermentna yanyk-
cus, (3, xy) Aa :
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o= LEIIO gy

Xocrnazapra sra Ba P(x) 7 0 (x€[x,, x,]). JHemax, c(x),
B(x) pynxumanap Konm 7TeopemacHBMHI Gapua ILapIIapHER
KaHoaT/anTHpand. Yraa Komm TteopeMacira kypa mymaal ¢
HYKTa (X, < ¢ < Xxy) TOUHNANHKH,

o(x)—afx) o (0

B —B) 8§
6%nanu. Kefiuurs TeHrAMKAaH TONAMMS:

fog) iz cf @ —1¢)

Xg Xy Y

1 T =
*‘s_—x, T
= x;f(z)::f(x;} = —{ef' ) — O] =
___‘__x X - g
>l Tl 1O =@

Mucon sa macasanap

- L@ —g(x’— 1) &ymkwr yayn [—1, 1] ma [0, 1]
opanukAapaa Poantb TeopeMACHHHHr IIAPTJAPHHE TeKIUHPHHY.

2, f(x) = (x*— 1)(x —2) pynxuna yuyn (— 1, I) Ba (1, 2)
HHTepBaANapAa WYHAAH HYKTaJap TONMHHIKH, Oy HyKTazapag
ynkuus rpadurura Srmaaunran ypHHMA aﬁcxmccauap IKera
. napaanen GyJicHA.

3. Xaguufi Kosdx]muneﬂmn Kynxan ¢aKaT Xakuxuid HA-
' AManapra ora Gysca, yHMHI XOCHiIalap Xam Jaxar Xaruul

HOH3NAPra ara SKaHHHH HCOOTAIHT.
4, Wynnant E€{a, b) mamxyn 6Ym6, [ (=0 6fmmm
yuyN, PoJb TeOpEMACHHHAT WApT/apu Sapyp Ba ETapIHMu?

.1 .
5, Fx) = xsin ol arap x » 0 Gyxca,
0, arap x =0 Gjnca

q;ym;mﬂ yay#H [—- 1, 1] opanukpa Jlarpaux TeopeMacH YpHE-

JIHMH

. Jlarpanxk Teopemacuzar dofaananut Kyﬁlmam TeHTCHIJIAK-
JapHH Hcﬁomaﬂr

x>0

C

7, >ex, 2> 1
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8. &€>1+x x€ER

9. sinx—siny| < |x—yl.

10. |arctga —arctgb| < [a —b].

1. x“|1nx|<L, 0<x<1, a>0.

12, f(x) =%, g(x) x* GyHKUMANAD YHYH l-—l 11 opa-
AHKAAa Kolm TeopeMacH ¥piHHMH?

13. Arap f(x) dyuxuun x>0 nyxratapia Aaddepentman-
nagypa 63.m6, HT_'T_! f (x) =0 Gyaca, y xonza lim WAL
X=t—-00 PRI

¥
SKaHHHH HCSOTAAHT.

14. Arap f(x) byuxma x> 0 sykranapsa pudxpeperuyas-
naHyRuH GYAHG, llTw x) == ( 6yaca, y xonga 11m I {x)] =
= () skaRHH® HCOOTJ/IAHT.

15. Arap f(x) dyuxuma dexsm (a, b) nureppanza gadepepen-
UHA/IAHYBYH Ba YerapasiauMmarad 6yJca, y XolAa YHHHP xocn-
NIaCH XaM uerapaflaHMaranJIACHHH HCGOT/AHP.

16. Arap f(x} ¢oyukuma [a, b] cermMentaa an Hunan-
nanyByr Gyw6, f(a) = f(b) 6Yaca, y xonma gqEé&(a, b) Gymb,

f@)—f@® = Y Ef (£} MyHocabaT YpHRAAAIMEM KCGOTNAHT,

2-§. TERJIOP ¢OPMYJIACH

I°. yprunaauur Teknop popmynacu (noxans
dopmyna).

y = [(x) dynruna x, Hykraumer (v, € R) Gupop atpoduna
Gepunrad GyJICHH. Arap OYHRUHMS X, HYKTaHHHT Wy aTpoduia

FE P, ..., %) xocunanapra sta 65116, x, HyKTaga
n-tapruban f (xﬂ) Xocknara sra Gyaca, y xonga

f(x)==f(xo+i“-£’(x—xo+’—”i’-‘-°-’- (6 —x* +

+'!3;¥2)'(" J'ﬁo)"-{-o((x---xn)) %‘ * 260 (ot +

+ o{(x — %)) FOx) = (=) )

6fnamn.”By Tefinop GopMynacHIup.
2. MakaopeH dopMynacH
Arap (1) dopMynana x, == 0 fe6 oncag, ysaa ywdy
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: 0 ) ™ (nl
=10+ 505+ 00y 4 L20 0 y

n

+owy= 3y L@ 1 o) @

) kel
bopmyna Xocwn Gyaapn. By Maxnopen dopmynacuanp.
Yubyf (=¢", fx)=sinx, f(=cosx, fl)=(1+
457, F()=In(l + %) dysxuusnap yuyn (2) Magiopen dop-
MyJacH KyHAHaaruua 6ynanu:
x LT E4 "
De=1+tx+5+5+....+5+0k)

3 s - —1
2 sinx=x-—-%+ 5D l(g‘f,::m“"

+o(x™), |
» * s " 41
Peosx=1m—g + oo — ... +(=1 Wl+°(x2+)_'
DU+ =t+mp 20Dy

pmm bk ) oy

al

x3 xs
5) 1n(l+x)=x---—2- +o—. .. +(—
+ o(x").

. Testnop dopMynacu (opadnkg yuyH).

4 = [ (x) dyuxups {a, b] cermentia Gepuiran Gyacun. Arap
¢yskuus myy cermentaa. f(x), f/(x). .. f*{x) Xocunanapra ‘sra
6ym6, x, nyKraga (@< x,< ) ftP(x) xocunara sra Gjuca,
Y xonpa

f(")=f(xn}+ﬁ-f—?)(x-—xo)+ 1»2(’::.,)@_%)2 oy

1 X"
T+

)
+ 8 ey R, ()

6ynamn. By Te finop dopmynacunup. R, (x) un Tehop
GopMy facHHHMHT KoAdux xadu Nefnnaph. ¥ KyHBHAArs KypHHAIN-
Japra sra;

(ri-t
1) R,(n=-

n: © (x— 2+ (1 — 6)° (Koum xpurmwm).

(c=x+0(x—ux), 8<0L1).
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I R,N=p7 Iﬁ (x— x" ! (Jlarparx K puremm),
c= x‘,—l— B(x—uxy), 0<CO< )

1l-mucon Yuwby f()=vx oy x—1 waur
Manduii 6ysmaran JBapawanapd Oyiiuda EfuAMACHHHHT yuTa
XafiiHe TOMHHT.

By xon yayn (1) dopmyna ywoy

Foo =F + L o1y 4 LD Ge— 12 4 0 — 1)

KYpHHUIAA OYiagd. Bepaarad QyHKUMAHHHI XOCHJAJADHHH TO-
NaMH3:

F@= 2’,_ Pey=—" 7=
Pasiuanxy,

f=1, f{H=

Hemax, .

VE=l4—G—D— =1+ 00— 1.

C ==

2o ]

12-mucoa Arap x—0 za
Fy= 14 x40

6yaca,
lim [ (9] " = Ve

GYmmHE  ne6oTARHT,

Yuy :
3
y =[x
¢yHKUMAHE KapaiiymK. YHH KyAuAarnua
1
ng{f ) % % e f ()
y=e =g

KypHHHAa Esdin MyMKuH. Arap
lnf(x)=ln[l +‘? x+ O(x)]
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xamIa
ln[l + —;-x-l- O(x)] = %x—}- 0%
6§ muniee apTHGOpra o.rlcax, yHIa '
< (pr40tm) 442
y= =
SYIBILIAHK TONAMHA3. l(eﬁHHrH TeHr/IMK 1N
1 I, 0«
— —_—— )
I. = I' * =i 2 * - &
lim 4 = lim I ) j_lg} (e )=V
SKAHMMTH Kenul uHKagy.
13-mucoa. Teftnop dopuynacuaan doiigananué yuey

a=sin 36°, B=(1,2"

MEKJOPNAPHH TAKPHUOHA XucoGnaHr.
(3) dopmynara acocaanué

sin x=x— —+ + (x®)

MyHocafaTra Ba yupaH ymey

sin x & x--—-—!—ﬁ

far

TakpuGufi dopmynara xenamus, By Taxpubuft dopmynasas cboﬁ-
JanannG, TONAMH3:

aw=sin 3°=sin T % L. --’En-f-,..-.,' 2
5 5 6 125+ 55 0,588
Hemaxk,
o = 0,688,

(3) Qopmynara acocaamran Xoaza
(12" = 14 mx 4 =D 4 09
Gyminmra sra GYnaamus. Byxzan aca
(! -+ 0" 21+ mx+ ———r
Takpubuil fopMynara xenamus.

Snoun wy dopmynagan ¢ofsarannt § MEXROpHE TakpaGai
XHCOG/alMHuI:
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p=(1,) =121, =12- (1 + 0,2 =
~1,2(1+ 0,1-0,2+L2(—°:9—’ 0,29 2 1,121,

 Hemax,
p~ 1,121
14-mucoan. (3) dopmynanapaan ¢ofitanams ymby
£ sin x—x(l +x).
P

6)Ilm[x—x’ ln(l-{- )]

Ko on

a) lzg)l

JMHMUTAAPHH TOTHHY.

a) Aa KypcatuAraH JMMATHR TomHmAa (3) qnopuynammv

Kyfuna
£, x0
e =1+ 5+ 2+ 0(x%),
sin x=x——§+ 0(x%)

xonmzan GoifiaNanaMa.
Fsinx—x(142
£t

lim
xe}

[+ +£ +0(x’)][x—-;—:-ll-0(;')]—x(1+x)

= lim @ =
x+xl+(;——lg)x'+0(x‘)-—x—-x’
== lim " -y
= x
= J"'i'o(-\?’}
= lim —--—--—--'- + lim 0 .

» P 3
Iemak, '
: e sin x — (|+x)
Hm snxx'x 3
6) Aa xj‘rpcamnraa AuMATHE TomMuAa (3) GopMyAaHEHTP
1 1 {2\ 1
{1+ )= -3 (2 +0(3)
xo/man doAfananaMu.
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lim [x——ﬂ In (l + %)]z lim [x—-x” (i——l +

X000 I00 x 257
IV — T LAY
05| =lim et 5+ 0[] =5
Hemak,
lim Jx— x® 4 L ] =1
x-lg;l [x x* In (l + x) 2

Mucon Ba macaaanap
Kyiinpari  dysxumanapun  Makjiopen qopmyJiach  6¥iinua
0{x*) xanraua éhmmr:
17. f(x) = et8~,
18. J(x) =e¥1+2¢,
19. f(x) = Incosx.

K.yunﬂam Pynrunsiaapun - Maxsopen ¢0pMyﬂacn 6§ fHua

0(x®) xapraua EfWuT:
2

20, f(x)=(1 +'x)x.

2. fio=VI1+3sinx
22. f(x)=In (1 4+ arc sin x).
23. f(x) = arclg (sin x).

Kyfingars $yurunaNapHu Mamopeﬂ Gopmynacy  Gyitnua
0(x* ) xaaraya €imur:

24, f(x) = €%,

25. f(x) =sin (2x 4+ 3).

26. f(x)=rcos (-g— + 2).

27. f(x)=In (e" + 9.

28, f(x )—

29, f(x)= 2"‘. |

30. f(x)=(x2—x)e—*,

3L f(9 =1In "2,

2. J(=m2+x—x
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3. /(9 = X5
3. f(x)=xil.

_ x4t
35. f(= y—
36. (x) = — =2

24x—x

Kyhunaru  gyskunsnapan Tefiiop dopmysacu 6yiuua x,
HYRTaHHHT atpogprpa O{(x — x)?) Xagraua &iiunr

37. f(x)=%, Xy=2.

38. f () =sin (2x—3), x,=1.

39, [(x) = xe%, x,=—1.

40. f(x}=x%e"%, xy=—1.

41, f() =2 —De>, x,=—1.

42. f(x) = sin (x+ 1) sin (x4 2), x;=—1,
43. f(x) = In(@x+ 1), xo_—--;-.

4. f)=In V7x—=2, x,=1.

45, f(x) = ";"jl‘

Inx, x,=1.

46. f(x) = 2’;, X, =2

1—
Ky#inparn nuMBTAapHH XucoGAaHr;
In{l4+x)—x

47. lim
X0 x?
48. lim g—l—x
x50 X2
x‘3
cos x— 14 “5
49. lim
x—
. tgx—si
50, lim 22— %
=0 x®

9--438 129
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. - Are &
51. lim arelg e—arcsin £ -3
x—0 A

52. lim B*—*%
Zupl) sin x—x

]
53. lim i‘ii’f-‘:—‘-.

54. hm(‘_"'_’iﬁ_:-_l
X} xd
55. lim _I:_@_s._{)'_“:‘_.
A0 X%
. shitg x)—=x
56. in:g —a
¥ YT o —zcos 2

57. lim
F 2]

In(l—ux)
58. lim ((-‘5. —x )tg x)" .
PILL | 2

{1+ e

so.xgﬂ((xa—-xw +l)e x_y x°+2).‘

61. lim sin (sin & x)
x—.pl In (1 41In x)

welxl
62, lim iz "
L Cos £
Ko —

| I

63, lim x[(2)* + e *— 2).

64. lim(-l—-\—- ! )
x-0 | £ xtgx

65. lim (x?—-u--(x’_;.x-;-l)ln([_]. ))

A3




VII 606

IIH(D(DEPEHHI/IAJI XUCOBHUHT BA'B3H
TATBUKJIAPH

1-§. P¥HKUHAHHHT YCYBYUAHIU XAMIA
KAMAIOBYHJIINTH

Dapaz Kunainnk, -y = f(x) dynxuns X opamuxaa (X < R)
Gepuaran GysichH. MabiyMry,

Vo, 66X, <<= </ ()
6ynca, [(x) dynxung X na Ycypuy,
¥ € X, <= flx) = ()

6yaca, f(x) dyHxuna X fa kamaioByH Jeinaap and.
QyHKIMA XOCHRacH €praMuia YRHHT YCYBUMJIMTHHH Xamja
KaMalOBUHIUTHHH aHHKAAL MYMKHH.
l-reopema. f(x) dyuxupn (@, b) warepsasnpa wvexAn
j {(x) XOChnara ara 6yncen, By {dyHkuus my HATepRania
yoysun O6Yawms yuye (@, &) pa

x>0

Gyaminn 3apyp Ba eTapam,

2-teopewma. f(x) pyuxuns (o, b) nuteppanna vexsm § (x)
xocHaara ora Gyacun. By $yBKUKS uly RHTEPBAJIZA KAMAKBMH
oyamms yayn (a4, b) ma

. 1 <0
GyavuIn 3apyp BA eTapa,
lI-Mucon Ymby
e
f(x)nﬁ-— In x

GYHKLUSHE YCYBYH Ba KamaiobuH GYJHINFAa TEKILHDHHE,
By ¢ynrmus (0, 4 co) Aa aHHKJaHTaHAHP. YHHHF XoCHAA-
CH .

, X 1
x — —
F==

M

Gynagi. JHIH
’ 21
Fx)=0, spun 5 = =0
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f <0, s %—;‘40
GyMmInTa TeKLIHpaMH3:
1 2 _
£ = —VB =+ VE) =0

Bynzan aca, (M5, + o) 1a ['() >0, (0, V5) 52 f (9 <0
Gysumwmauw  Tonmamus. Hemak, Gepuarad ¢yskuna (0, V'5) na
kamawsud, ()/'5, + o) ma Yeymum 6ynanm.
2-Mucoa Yuwby
f@=1In|x|

GyHKUMARMHT §CyBUH Ba KamaioBud OyJamurad oOpasHKIAPUHH

TONHHT.
By ¢yurmua R\{0} =(— o0, 0) |J (0, 4+ ) Aa anugsau-
FaH. YHHHT XOCHIACH

Fe)=—

6¥nagn. Dyngan sca, x>0 6farauga f' (x) > 0 6ynamu, x <<
< 0 6Varanna f' (x) <0 6Vnagu. emak, Gepuaran ¢yHKUus
(— oo, 0} na kamaioBuy, (0, -+ oo} na Ycybuu Gyazu.
3-MHcoOM. XocunacH
’ 5
Fin= —ib\:—xz !
6yaran f(x) GyHKUMSAMHT VCYBURMCH XaMmfla KaMAIOBUIIHTH
TYEPHCHIA HHMA ACHHIU MYMKHH.
By Macamann xad KWHII y4yH
>0 &m (<0
TEHICHVIHKJIAPHH eUHIT JIO3HM.
Sugp
") e
F 3—2x—a? 1<o0

&
TEHrCHIIHKHH e4yaMH3!}

5 _ B4+2x4-2
3—2x— 4" l<0- 242k —3 >0
B4 1 -1 (4 D84 1
Bp2tidl g EEDFL o

et e—0 2 axae—n - "
e (Y x—D>0.
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Jemak, (—oo; —3) U (1, +o0) 1a ' (x)<0 6ynagu. (—3, 1)
opa/ukaa sca [’ (x) >0 Gynapw. Ulyupait xum6, Gepuirad
dyHrups (— oo oo —3) U (1, 4 o0) na KaMaloBuH, (~—3, 1) opa-
Aukia sca Yeyedr Gynagm.

4-mucon Arap f(x) va g{x) q)yuxunmap 1), {a, b cer-
MEATAA 2HHKNAKTAH BA 10y CETMEHTIA YeRNH F (x), g (%) xocu-
nanapra sra; 2) f'(x) > g' () (x € fa, 8]); 3) f(@)= g(a) 6y
ca, y xonda (aq, ] apum uutepanga f(x) > g(x) 6ynuumnu
HcOOT/IaHT.

f(x) Ba g(x) ¢yHKunsanap aitupMacHuM ¢ (x) Ounan Genru-
NafiMnz:

Q) =F{x)—g(x)
Yuga @ (x) = f (x) — g’ (x) 6ymm6, 2) waprra xypa @' (x) >
> 0 6ynagn. emax, tp(x) oyukuns [a, &) na Yeypun. Arap
p@=fla)—gla)=0 OynuummEy svTHOOPra oOJCZK, YHAA
(a, b] sipam HutepBania ¢ (x) >0 skannurnen Tomamuz, Jle-
MaK,
P >0=f()—g)>0=f(x) > g(x).
Llynpai knan6, (a, b) na
f)>g)

Gynann.
S-mucoa. Ymby

xe
nl14+x>x— 3
TeHICH3JHKHH HCOOTNIaHr,
By TeHrchHaimkHH wucboTMamiia 4- MMCONAA  KeJTHPHJTaH

mapTiapaaH dofifanapamus. f(x) Ba g{x) ¢yHkuuanap cuda-
THAA

[ =In+2, g =x—%

¢$yHKonsaapHl onafiauk. By dynkumsnap yuye (0, + oo) opa-
JHKAa 4-MHCOJIaTH wmapTiap GakapHiafu:

i) f’(x)=l—_|-l_—x. gW=1—x
2) (0, -+ o0} opanugaa

l+x>l_—x

63’(}13};}1 (ymd | —C<1=((—)(4+0<l=1—x<
<

14-x '
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DFIO=In1=0, 0).=0=,~— 0) = g (0).
Yuna f(x) > g(x), aeun 8t A o

in(l+ x> x— %
6y nanu.
Mucon ea macananap

Kyhugarn ¢GyHKUNANApHUET VCYBYH B KaMatoBud 6?.?!311[{'
ral OpANHK/IApPHHH TOHHL.

1. f(x)—»3x——x3

2. f= 1+2

3. f{(x)=x+sinx.

4, () =8x*—xt

B, f()={(x—12x 4+ 3P
6. f(x)=xe—3*.

7. F(x) = x2e,

8. f(x)= x-+|sin 2x|

9 f(x)= cos :;—

10, f(x)=xIn x.

11. f(x) = ™ cos nx.

12, f(x) = x*2—%,

13, f(x)=x*—1n x%

M f(=xteX (n>0, x=0).

15 1) =}/ Ssintnx ), x>0, fO) =
16, F(x) =~ (1 +-j;)
17. f(x) = xV x+ IP.

18. j{x)=arclg x —In x.
i

19, F(x) = 359

_ sinx+cosx
20. f(x) = —-—--—-l+|cos TR
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21. Arap f(x) dyuxnna (2, b) wnveppampa Joysun 6w,
P (x) masxyn Ofaca, f'(x) HuHr (g, b) Ja JCYBURMMIM XaKura

HHMa Aeilimlli MyMKHH?
Kyfunare TeHrCHaHKJAapHA RCOOTAAHT:
22, ¢* = ex; xR 28, &> 14 x5 x50

_ x .
24, In (1}x)>m, x>0,
25.-x—-§<sin x<x; x>0

26. &> 1+ 1In(1 + %)

In x 1, X
27. x-—l'“(*'V:?’ x>0, x3=1,

28, cos x;;l-—--"g; XER.

29, chx;1+’;—’, x€ER.
30, sin x+tg x> 2x, 0<x<-2'-‘-n

31.

. (sin x
x

)’>cos % 0<lx] < 2.

2. Vx—Vy<Vi—y x2y>0

n n
33, xjygx —Zy , x20 40, neN.
t 1

3. (5 4+ 17)e > (B +48)%, x>0, y>0, 0<a<p.

35, %x(sinx(x, 0zt

36, L‘?<m-§<"—;é' x>y>0.

7. **—1ga(x—1), x>0, 0<a<l.
38. 1) (1+-})‘<e<(1+-";)"+', x>0

xinx+tyiny “k+y,
x>

39.chx>1+§.xER.
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2-§ OYHKUHAHHHAT 3KCTPEMYMJIAPH

y=[(x) ymuma (g, b) unTepranfa Gepuaran GymuG,
. X, €(a, b) Gyncun.
l-Ttavpud. Aeap x, nygmanunz wyndai ampopy

Usg(h ={xr€R 5, —8<x<Tx;+ 8 >0 =g, b
Magxacyd Ogacaru, ¥ x € U,(x) yeyn
FO<[(x) (F0) = Fxd)

menecusaur fpusau 6jaca, f(x) pyrigus x, syxmada max-
cumymea (munumymea) spumadu deduradu. f(x,) sudmam
F(x) nune maxcumys (munumym) suivamu deduradu ea

flr) = max {f(x)} (f(x)=min {f(x)})
. *E g xad *E Yy o)

rabu Gerzuranadu.

DyHKIUMAHHHE MAKCHMYM RA MHHUMYMH yMyMu#it HOM GunaH
YHHHT 9KCTpeMyMH Hefd1aiu.

1°, DKCTPeMYyMHHHT 3aPYPHR WapTH

Arap f(x) dynkumna x, Hykrama (x, € (a, b)) vermn f'(x)
Rocuara sra 6yauS, 6y HykTaja f{x) OYHRUMA 3KCTpeMyMra

SpHOICa, ¥ X0n4d
['(x)=0
Gynaau.
™ 2° DKCTpeMYMHHHT €TapJau Mapraapn
Ix, € (a, b uykrammr
Ug () ={xER: x,— 8 x < xp §2>0),
Uy (x =(xER: < x <3y + 85 620}

uan Ba Yar arpopraprud KapanMHs,
dapaz KHAAWK, y = [(x) QyHRUHA X, HYKTAlla YIIYKCH3
656, U ,0x) \{x,) Aa vekmn [ (x) xocunara sra GyscuH.

a) Arap
¥ x€ Uy (k) yuyrn ' (0)>0,
FrEUF g yyn f(x<O

6yaca, f(x) QyHRuMA X, HYKTA]d MAKCH MyMra SpHiliaju.
Arap

¥xeUy () yayr f0<O,
FrEUF () yayr [ (0>0
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6aca, f(x) QyHKIMA X, HYKTARA MHHHMYMTE SpHUAMM.
B} Arap

Y x€Us (x) yuyn f (>0,
¥ xE U;'(xﬂ) yayh f () >0 -

VxelUs (x) yuyr F (<0,
¥REUT () yuyr F (<O
6yaica, f(x) bYHKUAS X, HYKTAZAQ SKCTPEMYMra SpHIIMaiiiH.

f () bynxunn x, vykTama f, 7, ..., f xocnmanapra
sra G{me,
P =Ff(g=..=[""x)=0, [ (x) %0
6¥acud.
r) Arap n wydr cou Symuo,
AR
6yaca, f(x) GYHKULS X, HYKTaZa MakcHMyMra,
1 () >0

6yaca, f(x) QyHKUMA X, HyKTaa MHHAMYMIa SPHILAH.
Arap n Tog com 6yaca, f(x) ¢ymama x, HykTaga
IKCTpeMYMIa spHumMain.
6-mucon. Yuby f(x)=e* dyukuua x =0 HyKTada
MAaKCHMYMFa SPHINHLUMHM KYPCATHHI Ra MAKCUMYM KHAMATHHU
TOTHHT",

x=0 nykrammnr U, (0= {x€ER: —6<x<8; 6>0}
aTpoduiaTH weranray ¥ HykTa yuyH (¥ x€ {j,(0)
fl)=e*Fgel=1=f(0)

6ynanu. Iemak, Gepusrad PyRKuHA X = 0 wykTana MaKCUMYM-~
Ia 3pHILATH. Yuuur MAKCHMYM KHHM&TH

max {f (x)} = max\{e—’" =f0)=1

6yaann.

7-mucon. Ymdy [(x) = 3x% — 2x QYHKIUUTHH SKCTPEMyM-
ra TeKILUHPUHT.

Bepuaran ¢yukupsaHuHr xocHacU

F(x)=0x—2=2Bx—1)
HH HOATA TEHCAARMH3,
Flio=203x—1)=0
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| .
Ba GyHiaH x = - CTAUMOHaD HYKTA SKAHAMIHHEL TOMAMM3. My

HYKTa aTpomia XOCHAA WUIOPACHHHHT Y3TaPHUIMHH AHHKAAHMH3.
PagmamkH,

¥xe Uy (5)={reR: g —0<x< 5 >0}

yiyE
f=20@x—1)= -6(-;--—::)< 0,

v x¢ u:(g)={xe1e:§<x<§+a; a>0}

yayH |
F)=2@x—1)= —6(%—-x)>0

o 1 .
6ynamn. JdeMak, QyHKUMAHHHT XOCHJIAcH X = ?HYKT&H&H Y THIH-
Aa ¥3 wmwopacuuu Manduil («+—») nad MycSar («+») ra ysrap-
THpap SKaH. DepuaraH ¢ydxuMasper ysu x — n HYKTajga Y¥3-

aykens. Jemak, f(x)=3x®— 2x dyuxma x =% HYKTana mH-
HHMYMTa SPHILAZIA. YHHUHT MHHHMYM xufimatd
. ' 132 1 1
min f() =3- [~} —2: — = ——,
[0 =3 (g) =2 5=3

8-MHucon. ¥Ywby

—. | X%, arap x == 0 Gynaca,
F(x) { 1, arap x =0 Gjuca

GYHKIHARY SKCTPEMYMTA TEKLUMPHHT.
By dysruuamunr xocunacu {'(x) = 2x 6yqau6, x =0 nyk-
TAHUHT aTpopua:
VxelU; (0)={x€R: ~8<x< 0 §>0} yuyn
Fx)=2x <0,
FxEUF O ={x€R:0<x<8 8>0} yuyn
Fx)=2¢x>0

6ynanu, AvHH GYHKUHA XOCHJACH x = 0 HyKTanH ¥YTHIIAR ¥3
HIOOpacHHH «-~—» AaH «-» ra Y3raptupagu. Dupog, OGepuaran
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YHKLHS Wy HYKTafa MMHUMYyMra sputivafian. Bymra ca6a6,
GYHKOHARHHT x = O HyKTaza Y3JIYKCH3 SMACSTHIHIHD, -
9-MmHuCcON. Yy

f (%) =%x3—-—:~x2+6x

QYHKUHANH 3KCTpeMyMra TEKUTHPHHE,
By bysxuwanunr

f’(x)=§I -3x2—-§-2x+6=x‘-—-5x+6

XOCHNACHHH HO/Ira TEHTAHMM3!
F)=x—56£3-6=0.

Bynzan ¥, =2, x, =3 JIAPHUHE  CTARHOHAD HYKTAlap 9Ka-
HHHH Tomamus, _
ABBano x, =2 uykra arpoduua PYHKUMA XOCHAACHHMHD
HIIOPACHHH AHHKAAlMH3. _
VXEU  ={r€R:2—8<x< % 0<I< 1) yuyn
@ =x—58x+6= (xr—2)(x—-3)>0,
FAEUF@Q={(xER:2<x <2+ 6 0 8< 1} yuyn
F)=a—5x+6= (x—2(x—3) <0

6ynamu. Bepruaran ¢ymkung x, = 2 HYKTaRa yaaykcus, [e-
MaK, Gepunarad ¢yHKUnA x, = 2 HYKTajla MaKCHMyMra spHina-
AR Ba YHHHI MaKCHMYM KHHMAaTH :

; =1 o8 _ 5 o 9=42
maxf(x)—32 22—;—62 43
6ynaym.
Xyanm my iya Onnan f(x) = 3ix3 — :—x2+6x ¢yHr ua-

HHHT Xy = 3 HyKTaRa MHHHMYMI4 SPULLMILARM BA YHHHF MHHH-
MYM KHAMaTH

min f(x)-—=431

Fa TeHTJHMH TONHTAAM.
10-Mucon. Yty

T =2
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QYHKLUAHN SKCTPEMyMra TeKIuHpuHE. By QyHKumMa xocuaacn
P =25 @~29
HH HOAra TeHrnafMuz:

fig= (3 —2)=

by rtearnamanan x, =0, x, =-§~ JADHHHT CTallHOHAP HyKTasap

SKAHHHM TOnmaMu3.

UM GYHRIUAHRRAE MKKHHYM TapTHOMM  XOCHAACHHH XHCOG-
NAAMM3:

£r 2 2 '-'-6 3.
g = 2 Rekd

f(*) ¢dyuruusHUET Gepunuumaan x =0 HYKTa 3KCTPeMyM-
T4 37a 3MAaCJHTH Keaul unkanu. :

(3 9 1
()=t feo
2 €
Jemak, xapanaétran pyHruMa x =~z— HyKTa]a MAaKCHMyMIa sp-
WaAN Ba YHUHT MaKCHUMyM xufimati

max f(x) = % e~?

Ira TeHr.

Usox: a) Mabnymis, f(x) == | x| dyuxuuaanar x =0 HyKTaga xo-
CHMACH MaBRYL 3MOC, JeKHH GY HYKTaja MHHHMYMTa ara GJamuy paswau-

2p- 2

6 ()= xa dynruua x =0 nyKTana uexch3a Xocwaara sra 6¥anG,
YHHRT Gy HYKTaZa MUHHMYMTA 5T SKaHINTHEM KYpHIl KRfuy sMac. Ie-
MaK, $yHKIMA xochnacH MaBxyn OG¥namaran €kW uexcH3ara afiaHapprad
HYKT2RapAa XaM SKCTDEMYM MaBXyX GYAMLH MYMKHH 3KaH.

Mucoa Ba macaaanap

Kyfinaary GyHRUMAJAAPHHHT 3KCTPEMYM  KHAMATIAPHHH TO-
TIHHT}

40. )‘(x)=2x2-—x4
4]. f(x) ——-23—1—-5 Xt —6x+4 3.
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42. =[*¥*-E1, arap x = 0 G§aca,
[ () { 2 arap x =0 6yuca,

43. f(x) = xe~~,
4. f(x) = In? x .

x

45. fx) = ——.

M—x

46, f(x)=x+ :—

47. f(x) = ¢* sin x.

48, f()=|x}je—1>1|,

49, f(x)=|x2—1]er %),

80, f(x)=|x%—4|e— V5!,

Sl f()=e~15=11/(x 1)

52. f()=x4V3I—x

53. f(x) = arctg x-——;-ln (14 x2).

54, f(x)=1In cos x —cos x.
55, f(x)y=a%,

56. J(x} = x;-.

57. f(x) =]x—5](x—3p.

58. f(x)= V¥ 2—x].

59. f()=sin|x—3|+ cos x, x€ ©, n)

60, =[x arap x <0 6yaca,
fx) {x" fnx arap x>0 6ysca.

3-§ ®YHKUMA TPAGHIHHHHT KABAPHKJHIH
BA BOTHKJHIH. ¢¥HKLUHA ACHMITOTAJAPH

Y= [(x) dyHkuus (g, b) METeppanga aHHKJaHTaH 6YJHG,
a <5 <% <b 6yncut. Alx, [(x,), B(xs, f(x)) Hyxtanap-
HH KapafiMus., MabiymKH, 6y HyKTaJapaaH YTYBUH TYFPH GH-
SHK TEHIJIAMACK

y="F)+ promenl Y
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K{punniuaa 6Ynaau. By TeHrsamawudr YHr ToModHMparn mozna-
HH [(x)} OunaH Cejrmnacax, y Xoada TeHrjama Kpckaya gy ==
= [{x) Kypuuumra sra Gyaud,
L(x) = )y L) = F(x2)

6Fnnwy paRLIAHERD.

2-ravpud. Aeap xap raddad, xy, Xy (@< x; < xy3<b)
aapda ¥ x€(xy, x5} aap yays [(0) = 1x} (F(0) < 1{x)) mewe-
cusauk gpunay Baca, [{x) dynrcyus epaguau (a, b) unmep-
sarda xasapux (Oomux) Osiuradu.

3-teopema. y=f{x) Pynkuua (a, b) wuHTEpBANIA
aHMgAaHTaH Ba Oy uutepeanfa uekas J' (&) xeochnara gra
Gyacnnt, f(x) dynxumannar (o, by 13 Kasapuy (Sorug) Gym-
wn yuyr f'(x) aunr {(a, &) na kaMaroaun (Yoybun) GYanwn
3apyp Ba eTapiH.

4-teopema. y = f(x) dynxuns (o, b) narepsaana ankK-
nawral sa Oy uuteppanga MkxkApw Tapadam f (x) xochaa-
ra sra 6yans, ¥ (o, )= {a, &) (2 =P) napaa " (x}=0
ﬁg.ncuu. f () dynxuns (a, b) unrepanga wasapuk (GOTHK)
Oymwu yuyH wy uutepBasaa [ () < 0 (f'' (x) = 0) Tenr-
CH3MMNHKRHr GaMAPHAMIIK 3apyp BAa ETapJH.

H-mucoan Yuby

f(x)=x¢—6x2—06x 4 1
(PYHKUHAHHAT KABapHK, Ba COTHKJANIH OPANMKJIAPHHH TOMWHT.
OVHKUMAHRET UKKUHUH TapTHOIL XOCHMACHHE  XHCOOMaAMH3;
frix)=4x"—12x—6,
frixy=12s2—12=12(x2—1),
x| >1 32 f7 (x>0, |x{<<! na ["{0)<0.
Hemak, (— 1, 1) nureppanna dyHkuns rpagurd KapapHk,
(— oo, — 1), (1, 4 oo} muTepRannapra sca QYHKUMA Tpapuri
. Gotug, Gyaamn.
f (%) dynxuna x, HykTaHmHr |) 4(x,) aTpodmaa aHHKJaHTaH
6yacun. . .
3-ranpud. Aeap f(x) pynxyua 5 (x,) oparukda xa-
eapus (Gomux) 65aub, j ¥ (x,) oparurda sca Gomux (xasa-
pux) 6paca, y xoada x, nyxma Qgyrkytanune (gynkqua epa-
thucunune) seuswn wyxmacu 066 amasoou.
S-Teopema. y = f(x) Oyuxuua x, nykranuur {J,(z)
ATPO¢HAA AHHKJAHTAH BAa MKxHMHud Taprwéan [’ (x) xocuaara

ara Gyncun. Arap [ (%)) =0 6yms, U, (x) U ;“(:ca) opa-
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migrapaa -f7 (x) xocuna rTypnd moopamm 6yaca, y xoaaa
(%o, F (%,)) bynkunn rpadura yMyH ardaHil HyKTacH Gynann.
12-Mucon. Ywby

f(x) = xe=

OYHKUMSHUHT 3THAHL HYKTACHHY TONHHE.
DYHKLMAHHAT BKKHHYH TapThOaH Xocutacu

F7(x) == 2xe—* (2x* —3)

HH HOJITA TeHI/a6 TOMmaMH3.

x=0, x—-]/—. x——-—l/—“
(-—— 00, — ]/g) ( V’“) nHTepRaiinapia f* (x) <0,
(«- ]../ g, 0) Ba { V—Q-, oo) unTepRa/apaa ' (x) > 0

SKaHHHH Kypuiu Kuiwe sMac. emax,

A=V - ’gehz_), so.0. c(V3 Vi )

HyYKTanap QyHKuHS TPADHTHAHHI 3THIRL HYKTAJApHAHP.
y = f(x) dyHKUHA @ HYKTAHHHT Gupop aTpoduma aHuynaH-
rag GyacHH.
4-taspud. Aaap yuby

xl_iﬂ.u 19, x-lggo Fe

Aumumaaplan Gupu KU UKKAAGCU dekcud 6ijaca, y xoada:
x=a myrpu qusux [(x) Qyrryua spaguzunune  eepmuxar
acumnmomacy 0e6 amaiadu. .
Macanan, y = ;i—l byuxuug rpagurd yuyw x =1 Tyrpu
YH3UK, REPTHKAN acHMMToTa OVAamM.
S-tabpud. Hyndaid k sa b consapu saexyd 6Gjaub,
X— -+ oo (x>—o0) Oa f(x) Qpynxyua xyiudasu

F)=ks 4+ b+ a()
Kgpunwuda ugodaranca (6ynde lim a(x})=0), y xorda

y=kxb myrpu uudug y= f{x) pyuryua epaduzunune
OFMa acumnmomacy Oetiusadu.
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13-Mucon, Ywsy
2y —2
[ = 2222
(YHKUHA TPAPHFHHPHAE OFMA ACHMNATOTACHHH TOIHHT. -
Bepunran ¢yiKuMa KYpHHAMEHE KYAHAAIHYA ¥3rapTHpaMua:

F(h= 2%+ 34 ——.
x—1

x~> 4 co Ja o (%) —'--I—T—»O 6yarand yuyH, f(r) dyHRUMA-

H f()=2x+3+ cx(x) KypHuHEZa ddofanal  MyMKHH,
Bynaan sca y =2x -3 TYrpH uM3HK YRR TpaduCHHHET
OFMa aCHMNTOTACH SKaHRK KEAHD YHKANH.

6-rTeopema. y = f(x) dynxunsa rpabura - 4 co ga
y =kx -+ b orMa acuMnTOTara sra GyAMIIA yuyH

lim 22— p lim () —kn) = b
Xeepopoo X X4
AHMUTAAPHHHT YPHHIM GYJIHILA 3apyp BAa eTapaM.
By TeopeMa x— — oo a2 Xam YpuRARmHD.
14-mucon Ywdy

X
fl)= 1-x)8
dyHKUHA TpadHIHHHAT OFMA aCHMNTOTAMAPHHHM TONHAP.

tim £ = fim i
xston X I=twm x{l-} 3%

. . xt
Jim )~k = lim [ Eemr ] =
= lim xt—x(l +3x+3x"‘+x‘)= ___
T (1 +-x)?
JHemaxk, xapanaérrad GyHKUHA yuyH
y=x—3
YH3MK OFMa acHMNToTa G§aanm.

Mucin Ba macananap

Kyiuzars HyHKUMSIEPHHEP KABAPHKAHK Ba COTHK/MK Opa-
JHKNAPKHAK TOMKHL:

- oy~ 63. f(x)=lnx.
61, i(;)oox“, a1, 64.f(x)=xs_;10xs+3x.
62. f(x)we” ) 65. f(x)=
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66. f(x) ==

Vx : 69. f(x) =xsinlny,
: x>0

67. f(x) = é"’”'. 70, f(x) =e™c%*.
68. f(x) = x4 sinx. '

Kyingarn ¢yskupnasiap rpadHRIADHHHET 3MMJMID  HYKTA/3-

PUMHH TONHHT:
1. f(x)-———cosxx. 79, f(x)_-=1+x2-—-§.
72, f(x)==

1) V=T 80. F(x) =&,

73. f=e". 81, f()=2x*+Inx.
74, f=(2— 1" 82. f(x)=¢ sinZx.
75. f(x)=4xz_|__1, 83. f(x)=ﬁ;2, a0,
76. f()_lx——” b0, .
77. f(x)=¢€""% . 84. [0 = ({+x°
78. fx) = 10X 85. f (1) =y T—=.

vz

4§ OYHKIHAJAPHH TYJAHK TEKUIHPHIN
BA FPAYHKIAPHHH YH3HIU

<Dymmusmapﬂu TEKIIHPUIN BA  YJAPHHHI'  rpadHKAapHEH
UN3HIIHH KyiHjary. xouja Oyfinua amanra OLMPHIl Maxcaara

MYBODUKAHD:

lO

GYHK IAKIMET ARHKAAHHALL TyIIJ'LaMHHPI TOITHLL,

2°. DYHKOMAHA Y3NYKCM3NMKKE TEKIIHPMUI Ba Y3UJIHII HyK-

3.

7°.
. Arap uMmronuaTa Gyuca, ¢yHKumsERHI Ox Ba Oy YRHAp

GuJiad

TaJapHEH TOMHIL;
"OYHKUMAHMAT XKydT, TOK Xamaa nanpuﬁmfrnﬂu aHHK:
Jau; L

. (DYHKIJ.HHHH MOHOTOH/HKKA TEKLI.THPHIH, g .';;"
. OyHKLUAHE 3KCTPEMyMIa TEKILHPHILL;
. OYHKLUUA TPapUTrHHUHT KABapHk, Ba GOTHKJHK Opa/liK -

JiapHHH AHHKJAII, STHJAHIN HYKTaJapHHH TOMHII,
Qyukuua rpadErAHHAT ACHMITOTANAPMHN  TOIHIL,

KecHIIAAAraH (arap yJap Maexyn 6ynca) HyKTaJapHHK

TOMHIL BA @PTYMEHT X HUHT GHP HeuTa XapakTepin KMAMaTaa-
puna GYHKUMAHAHT KHAMATAapHHE XHcoGJaatl.
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15-mucoan. Yuby f (x) = E——} (PYHKUHARE TYAHK Ter-

ITHPHHT Ra TPAUTHHE YH3HHT.
Bepunran dyakuusa {(—oo, — 1) U (—1, DU (1, + =)}
TYnAaMAa awukJanrad. By byskuug yuye f (—x) = f (x) 6ya-
raudpad y xygranp. Hemak, dpynkumsasuur rpagury Oy YKKa
HucOaTaH cuMMeTpuk Gysamn B2 yHH [0, -+ oco) opasWKAa Tex-
IHpHL Kubos. '
PyHKUHAHUHT GHDHHYH BAa WKKHHYH TApTHOMH XOCH/ANAPH!

. . _ 40+3m
F W=y o=

Dupunun Tapmbmu  Xocuna [0, -+ oo} opamuksmir x = |
HyxTacHaaH Oolnka Gapya HyKTa/dapuia aHugdaHrad ea x =10
HyKTalla Hoara afinanagd. MkkuHyd TapTHO/IH XOCHIAHHHT X = 0
HykTagard kuitwars 7 (0) = —4 < 0. Wynunar yuyd f (x)
GyHKIMA X ={ HYKT4/a MakCHMyMra sra Ba Oy MaKCHMYM
guivar f (0} = — 1 6yaanu.

M Oumr (0, 1) Ba (1, + o) Az [ ()< 0 6ysranugan Gy
TYmiaMaa f (x) HMHP KaMaloBYHAMIH Keanb uMkaad. CyHrpa

%
lim .Jf:_-l_-.lﬂ——-m, lim v +I=l=+oo,
xol—of x2—1 zat40 a8 —1
3 . 1
x+1=—do, lim x+l=+oo
Xm0 x¥—1| ki 28— 1

6ynrand yuyH x = + | (DYyHKUUAHMHT HKKHHYH TYP Y3HJHII
HYKTANApH) TYFPH YH3HKJAp BepPTHRA] acHMOTOTANAP SKaH/HTHHK

Ba

k=lim_&l=lim ﬁ._l-lﬂ 0,
r—o X o X2—1 2

21

== |

b=lm [f {(x)—kx] =lim

AuMuTAapra kypa y = 1 ropusonran TYrpd umsHk f (¥) ¢ysx-
UHA TPadUrHHHHC ACHMIITOTACH SKAHJHTHHH XOCHA KHAaMu3,

b Sunn | 4 3% = 0 TeHramMa XaKHKHIA COHMAD YKMAA e4uMra
ora Gyamaranu cafalaM QYHKUMAHHHT HKKHHYH TapTubid Xo-
CHAACH HOAra TEHr OJ/AMac/iurH, ABHH SIHNUII HYKTacH iyK-
Jury Ke/n6 umkamu. MKkuedan TapTMO/H  XOCHJIAHUHT KufMAT-
aapu: [0, 1) sa 7 (<0, (1, +o0) pa ' (x) >0. [Hemak,
¢yuxuua rpadmrn [0, 1) Za xasapug Ba (1, 4- 00) Aa Gomuy
G6ynanu (3- uH3Ma). '
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| l
I |
Y
3- quaMa, _
Mucon Ba Macananap
Kyiupary QyHKUMANAPHHHE TPAbHKIADHHA YHSHHT:
86. f (x) =3x—x°. 96. f(x)- —.
87. J ()=—-x+} 4x—3. Y
88. f(=x (x—1)% 97. f (%) = 2;4
) —_ 2 (312, -
8.7 () (x+2¢2)12(x ) 9. f (%)= (x—-3) V.
80. f(x) = . 2
(x—;l)’ 99. f () = ——.
9. [ (x) =~ ) Vet
92. f (¥)= i 100. f (9 = 2V +1.
e+ i
9. f ()= o 101. F)=x@x+1)
. (lx-:xial 102, fix)= Bx -
4.f(x)=(x—-l)' 'r’x’—4x
- ¥—8 103. f(x)= -
85. f (x) I - Var1 2
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{

148

104,
105.

106.

107,
108.
109.

110.

111

112,
113,
114,
115,

116.
117.

118.
119,
120.

121.
122,
123.
124.

125.

126.

2

F) =@+ 8x+12°
f)=|x|V ls—xa.

f g =iita’
fx)= e"'—-xf

f(x) =xe 2
f0)= xge"”.

fo=2
) =1ng—x+1.

=

f)=x? lnx.

f (¥} = x In?x.
f@élx”
f (x)=x—-ﬂ/'x3—-2x .
fF)=x2—2nx
f@%mu+%mm

f (%) = sinx + % sin2x.
fx)= sinx-—-sin’x.

f(x)=
[cosx
f)y= _2_1 —arclg x.

F(x) = 3 x—arccosi.
2 x

f(x)]==arccos i—_l_;i:
fx) =

arcctgx ’

2%
f {x) = arcsin e



127. f () = &™°*,

128, f (x)==¢ 2T ",

129. f (x) = sinx —Insinx.
1

130. f (0 =(I + x):.

8- §. AHHKMACJHHKIAPHH OYHII
{(JlonuTans KonZanaph)

0 o
1° o KYPHHHIAATH aHHKMACHUKIAP.

7-Teopema. f (x) Ba g (x) pyukumgaap yuyn Kyfupars
Wwapraap VpuuiH Gfachn:

1) f(x) Ba g (x) yHKUHANAD @ RyKTAaHHHT OHpOp AaTpo-
¢HpR aHKKAAUTaH Ba 4eKJM XOCMAara sra;

2) limf(x)=1im g (0)=0;
3) a HYKTAHHHF Wy arpodupa g’ (x)0;
4) lim -”—(—x)) YEKAH EKH 4eKCH3.

Y g" X

¥ xonga
fim L2 = jj L@
=g () xoa g’ ()
TeHIMK YpHEAH Gynanu. .
H 3 0x, Arap 6y TeopeMaHWHT IUAPTIOPH 4 HYKTAHMHT wan (Exe nr)
HHHT & HYKTAJATH

apum aTtpodria Oamaphnca, ¥ X0AAa Teopema 70
nand (€KR YHT) JHMHTHrA HpcOatad ¥prHAM Giaamm,

16-Mucoa Yy

e* ¥ —costtx

Hm JHMUTHH XRCOGAAHT,

=0 B¥ _cosBx
'By xompa f () =¢*"—cosax, g (x)= eﬂxmoosﬁx 6§
aub, yhnap yuyyH TeopeMa IMapTiapn Gaxcapunaiu:
a) li:;: f(x)=0= Iing g (x),
Ay . K

6) f' ()=a (¢**+sinax), g (=B (" +sinfx),

¥ X .
B lim L& =%, |jm L1 tenex

=0 g (%) Box0 ¢P¥ psinBx

=
=,B-,
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y XoAaga Teopemara Kypa:
m .LS.-X..}- = -Cl_ .
xa0 g (6) B

8-teopema. f(x) Ba g (x) pynxunsgap ydyn xyfunaru
Waprrap ypHiiH GyAcHn:

1) f(x) Ba g {x) ¢dysxnmaaap (g, + oo) ma aHMgaaArau
Ba MCKAH XOCHNara sra;

2) lim f(x]— Ilm g(x) =

© X—=ta0
-3 g () =0, ’V‘xG(a, + oo);
4) lim m—qeuuu €KK YeKcHs.
rotw & (4)
Y xoaza
| im L9 _ i £
it £ xodw g (%)
TEHTAHK YpHHAH GyramM.
17-Mucon Ywby
tm nn— 2arclg x

0 JHMHTHH XHCOG/HY,
ot ln(l +;)
By epaa

F(¥)=n—2arclgx, g ()=In (1 + -:;)

dyHRUHANAD TeopeMaHHHT 1) — 3) ruapraapuiu KaHOATAaHTH-
PUUIHHH TEKWHPHW KHARH IMac. ]

Pabinaniu,
2 ! 2
ot & (1) | xwtw X (__l_) xoto |
1+x Xt {1+ =
. 2
= lim - 1 = 2.
xL+w 1 X3 ( +”@ o 2

Jemar, 4) wapr Xam Gaxapanagu. IHyHHHr yayH Teope-
mara Kypa:

f = lim rc--2arctgx= 9.
xoatoe & (X)) rodoe in (1 +_L)
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2° = x ypuHHIAATH aHHKMacCAHKAAD.

9- TEOPEMa f (1) Ba g (x) pyHxuMsIaps yiyH Kyitugard

wapTaap ypHHIM GYNCHR:
1) 6y dyRxunsaap @ HYKTAHHHT gupop arpoduna amHK-

AaNraH Ba MeKAH X0CHMAaara 9ra
2} lim | (x) = o0, llm g )=

X

A a Hylgrauunr my a'rpoqmna g (x)aéo

4) lim LX) exm Exn wexcu3.
x—a g X,

Y xoana
.f(-‘-':‘l____ lim .fr ()
g—a G xma &)

TEHTANK YPHHIH 6yaanu.
18-mMucoa. Yoy

in (xe—E

:)
JHMHMT XHCOOAaHCHH.

By epna
F{x)=In (x——-) g)=1gx

6ynuG, yaap TEOpeMaHHHT 1) — 3) wapTiapHHA KAHOATAAHTH-
paau Ba

r
. y . 3
lim -—-—f, % _ fim 12 = lim =%
LR .. ML
2 costx 2 2

- Kefiunry  MIMHT % KYPUHMLIIATH AHHKMACIHK 6%mb,

fix)=costx, g (x)=x— —2’3

¢$yurunanap 7- -reoﬁemaﬂuur ‘Gapua WapT/IApHHH KAHOATJIAHTH-
pasu. lily Teopemara acoca:

2eosx {(—sing __ 0

. cosix .
lim —— = lim
& L]
XSy = P — X—r=%
2 2
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Hemar, 9-TeopeMara kypa,
: n
In (x-— 'E)

tg x

lim =0,

K==

3°. bowrka KYpUHHILATH AHUKMACAHKAAP
Mamnymkn,

lim f () =0, lim g (x) = co 6¥aca, f ()-g (x)

Kynafitma 0 co KYPUHHIIAATY aHUKMACHHK GFau6, yiu

f)g =L =t

(x) f )

o 0, -
KYPHEHUIAA HhORANAl OpKATH - G E KYPHHRILZATH  aHHEK-

Macnuxxa KeTTHDHII MYMKHH.
H_lyHHHmeK Ilm F(x)=+ o0, 11m g (x) = + co 6fnca,

f (x) gx ai‘iupwa 00 — 0 Kypnﬂumam aHAKMAC/IMK G-
i, yHH xam
' 1 1

=g —’;’—ﬂiﬂ—

g W
KYPHHHIUAA uqao,aaﬁaﬁ ~ KYDUHHILJATH AHUKMAC/AHKKA Ke/TH-

pHID My Mk,
lyngpait xumb, dyHkuus xocunanapu épaamyna 0.oco0 Ba

00 = 50 KYPHHHIIZATH AHWKMAC/AUKJAPHH OMHIIAA, YAApHH %

&kir = RYpHHHIIZArH aHMKMACAHKKA KeITHPHO, CYHrpa 10Ko-
- - I

pHAarH TeopeManap KyaJaHAMI2fH.

Manaymku, x—>a ga f(x) dynxuus 1, 0 ga oo 1a, g (x)
GyHKLUMA 3ca Moc paBhitiia oo, 0 sa 0 ra HHTWIraHpa

If (015 papamanu — ypearkauu mhopana 1°, 0°, co® k-
PHEMIDAACH AHHKMACJHKNAD KeJMINM MyMKuR. Dy Kypumummarn
AHAKMACIHKAAPHH OMKL] Y4yH aBBasio

y=1{f (OF¥
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Hpofa JiorapudMIana g
| Iny =g (x) In f ().

x—+a 12 g (x)Inf(x) npora 0-c0 k¥pumumparw anuxmac-
JIHKHH HoAafalld pastlaH,

Hzox. Arap [ (x) Ba g () OyHKmMawmer f° (x) Ba g' (x) xocuna-
Japu xaM f (x) B2 g (1) Japhex IOKODHAA ReATHPRICAH TeOPEMAAPHHHD
Gapya INApTAAPHHH KAHOATMAHTHPCA, ¥ XOAAa

N NV L " )
lim =lim ~— = [im
g (1) g g" (%)

TeHDAHKAAp Ypuhan Gynady, avhu Oy Xoama Jlonmrame KouzacHuu "raxpop
Kfanaw MYMKHH Synaan.

" 19-Mmucoa. Ywby

lim (g £)'®*
n

Xep—

JUMHTHH XHCOGMAHT.

By smMur 1° KJpHHMIIIATH AHHKMACTHK GJHG, iOKOpHAA
affTHAraufapra acocas:

g 2

y=Qgn""

uosanu norapudMaall HaTHXACHAA

lim Iny = lim ntgx

.2 - (tg2x)=t

<

r KYPHHHILEATH AHHKMACAHKKA Kenaly.

Suan Jlonuralp” KOHIACHHH K VJiacak:
11

—

. (Intgx)’ .. tgx costx .. _
lim ewrmte =lim = = — lim sin2x = —1.
st W20~ x .

4 4 cost 2x
(tg 2x)®
Hemax,
. 1
lim (tg x)'® ==
X—L—:‘t ¢
3KaH.
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131.

132.

133.

134.

135.

136.

137,

138.

139,

140.
141.

142.

143. lim
144,

145,

146,

Mucoa Ba macanaaap

lim xcigx—1 i
X0 x3
jim 3tgd x — 12tg
20 3sind x — 12sin x”
lim jyiig—_—xhl .
o 2sinds — |
+
lim =& (X1 —2 (¥ — ])‘-
X0 X8
| — cosxt

lim —,
#+0 Xx%siny®
. at — asinx
lim
20 it
(@ >0).

. aresinZx — 2arcsing
lim .
N X3

. Ing
lim — (¢ > 0).

X X
X% |

lim .
X X —1

B+ 0.

lim 5—!

x| Inx

lim cos (2m4-1) x
PR Cos @1y x’

2
meN, neEN.

. Inx —-x41
lim ————
x-l x—x*
Inx

240 Insinx’
fim 1Py
Xr ec& x

ex

lim ———,
PRI % \nf,
lim X"
Ao o0



147. lim (x*—1) Inx.
X0

148. Iirn( ! —i).

x0 \sinx x

149. lim (2 — —5)

1—x

o, f=0.
1

Xeal o

x|

150. lim x .
x—+l 9 x

151. lim (— arctgx).
x—ptos \ T

152. lim (1 + x)™.
L—pl-0

153. lim  (n— 20~

x-;-f—-o
2

154. lim |lnx[*.
x-»«{-ﬂ

155. lim x* ~'.
X

156. lim (" —1).
s

157. an—_‘f_
x40 x?

158. lim (th%)"
-t )

L
159. tim (&‘) .
p X

Lo

» (@>0). .

160. lim .
0 x-2+400 (Inx}":

161. lim (+n° —e )
X0 X
t

Inshx

162. lim x

X R

163. lim (-‘-)‘“‘".
ra4ld X

164. lim (arcsin x)*®”*,
w0
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2 F 1
165. im (-— arccosx) .

x=f \ T

166. lim (i—-—‘_—).
x—={) aresitt x

r 8

167. lim (x"’ — % In? x).
X—p-too

168. lim xin (E arctgx).
X—r-foo n

169, lim ~&X 2%

¥=0 Ind (140
170. lim x*a’, >0,

X—= o0

a==1.

VIII 606
AHUEMAC UHTETPANJIAP

1-§. AHHKMAC HHTEIPAJ TYWYHYACH

f(x) dbyuxumua Gupop (@, b) (verau €KH ueKcu3) HHTepBaNAA
anuKAanran GYACHH.

I-raspu. Azap (a, b) unmepearda [ (x) ynxyus
(f (x) dx ugoda) wey unmepsaiba dugpepenyuarranysun F (x)
dynxyuanune Xocuaacuza (Oughpepenyuaasuea) mexe 6faca,
avry yuby

F'i{x)=F(x) (dF (x) =f(x)dx), x€(a, b)
meHeauxr jpunau Gjaca, y x040a F(x) dynkyua (a, b) unmep-
sasda | (x) pynkyuanune Gowasrud pynsyuacu deduradu.

[-Mucon. &mﬁy

F)=

1+ #

GyHRUNAHEHT (— 00; -} 00) HHTepBaNila GoltabFiy GyHRUNACH
F(x)=In (1419

GinanH, MyHKH

Frg=(ln (1+2) =—

s 2% = f (x).
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F (x) Ba @ (x) dbyHRuMsrapaunr Xap Gupy (@, b) naTtepsania
Gutta [ (x) GyHKUHA YuyH Gomanrdd QyHKUuS GyncHu:
Frig=f@ @ (={ (), x&a, b
Hemaxr,
F' (x) =@ (x).
ByHnnau sca
F )= (x) + C (C —const)
TeHTJIHK KeHt YHKamH.

Hemax, (a, b) unrepanaa Gepunran f (x) YHKUATHHT GO~
qanrny Qyaxunatapr Gap- SHpagad yarapMac coHra (apx Keaap
aKad, AbHR Oy byHkuuAHUHE (@, b) HHTepBaiza Grpop OowNaH-
Py dynkupacH F (k) 6¥aca, yHunr uetairan GolunaHrHy (yHK-
uuAcH ymfy

F )+ C (C—const)
KYpHHMLTAA HOJaTAHAKH.

2-rabvpud. (a, b) unmepeasrda Gepuircarn QPyuryun bow-
AaurFue  pyskyurrapurune  ymymuld  udodacu F(x) +C
(C —const), f (x) pynxyuanune anugmac unmeespasy 0eb ama-

aady sa
[F ) dx
Kagu Geazuianal.
Hemak,
[f(x) dx=F (x)+ C (€ — const).
2-mucos. Ywmby
j 3x dx

HHTErpasty xﬁcb@taur.

Pasuianky, | (x) = 3x* dyukuuauuur Sounanene GyHKumicH
F {x) = x® Gynamu.

AHHKMAC HHTerpal TawpupHAaH

{3t dx=x+C

OY/HILMHE TOTIAMHS.

1. AHHKMac HHTerpaJHHHI COJAa XoccaJapH:

l° d [ f () ds] =] (x) dx.

(¥) = F (¥) 3- C (C —const).

3° Arap f (x) Ba g (x) dyuxuuanap GoliaurFuy d)yHKllHﬂ-
Jiapra sra Ofaca, y xoama f (1) + g (x) yHKUMsAAp,XaM ﬁom-
JIAHFHY cpyﬂxuaﬂra sra Ba
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S (=g () des [f () dx [g () dx

MyHOcaGaT JpHHANAKP. _-
4°. Arap | (x) dyuxnua Gownasruy $ymKmmsra sra Ginca, °

y xoana k f (x) (k-—const) dyukuus xam Goisasrnd QyHK- -
laAra 3ra Ba '

[ de=k{f () dx (ke%0)

MyHocadat YpHHAULHD.

2. QreMenTap GYHKUHSNAPHUHT AHHKMAC HH-
Terpanjapy.

SdeMeHTap QYHKUHAJNADHUHT XOCHASNAPH XaXBaJHAAH Xamaa
Gomaneay Qpynxuna Tabprdunan Qofiananus, snementap dynx-
UHAJIap YUYH AHHKMAC HHTETpaiiap MKaABA/HMHY KeATHPaMU3.

1. dex=C, C — const.
2, _fl dx=x+ C.

o g s
3 [#dx="20 +C fat 1)
4.j"fxf=1n1x1+6(xae0). |
5. (ddi=213C(@>0 a%1)
Ina

6 [fdx=e"+C.
7. [sinsddx = —cosx+ C.
8, [cosxdx=sinx+ C.

9. j' 4 —tge+C, x5 +nm n€Z.

cost x

10, sizfx =—ctgx+C, x5=nn, neZ

de___ [ arctgx+C,
1. j}-}-x%_{———arcctgx-]- C.

dx aresinx+ C, __
lz.j‘Vl+x3 “{——-arcoosx—!-c, I<x<1.

13. ~fs.h'acdx= chx + C.
14. Ichxdx=shx+ C.

15. j’ﬁ =thx+C.
chdy
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3-Mucon. Yudy
B24+x+1 dx

Vx
HHTErDANHE XHCOOMART.
Hurerpan octumaru GyHKUHIHE
3 1
SESE SR S
Ve Vs
Kypunmnga &G ojgamus. Harmgana
3 i

_x_’-.ifildx=j‘(x2 + % _,__':) dx
V= Ve
TeHIJIHKKA REJAMU3. _
AHMKMaC HHTErPANHHHT COANA XOCCANAPH Ba IOKODHAA KeJ-
THPHATAH Xafpanfad (ofinananus, TomaMds)
3 1

f_—{-_xj_-_l_dx=j‘x2 dx+j|x2 dx—l—Q.j‘ dx

Vi 78
3 1 5 3
oyt gt N 0l 92
=it L2V O - S+
gttt !
foyvite=2Yr L 2Ve joyrica

5 3
_—.2]/E(-’;—'-+-;i+l)+0.

2- § HHTETPAJUIALL YCYARAPH

£71°, YarapyBuuHH aAMamITHPHI yCYAH

Arap o) dyuxuust (¢, d) watepsaina Oournanrud yHKIHA
& (?) ra sra 6ym6, g(x) dyuxkuma (a,b) uurepearna  Ande-
peHIMAMIAHYBYE XaMAa X €{a, b) KuiiMaTapaa g(x)€ (e, d) Gya=
ca, y Xoaxa

fee(e Wdr =0 () +€

opuysa pEHAHAMD.
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Temax, ‘S‘(p (g(x) g’ (x)dx wmTerpanum xucobnami # == g(x)
ajJManhipull épraMnia j‘qn(!)dt HHTErpadHH  Xpcofnamra Ked-

THpR/ITaH 3Kah. Bynnaft ycya ysrapyeunBmr aaMawTw-
pHII Yoy an nel aTanani.

4- mucoa. Yoy
£ dx
j. XV 221

HHTETPASHH XHCOBAAHT,

l=j xsz+1 L’Vl-l- L
w “(+)
Vs Vouls]

Oxupry uuTerpanfan KypHHARHKY, J3rapyBYHHM -1— =1 ne6

AZMALUTHPHIL MaKcaira MyBoQWKAWp. STHTH ysrapybqn t opl-;a-

N HHTeTpPast KYAMAATH Kypunumra xrejapu: [ == — Viea
ch? ~—sh% = 1 altuparan xocora oS, { == shz aaMamTH-
puinan Gaapamus. Y xoana

dt =chzdz, vV 1+t =y 1+sh®z=chz

6Y/mo,
J=— °‘“’ - dz =—-J"dz=—z+c

HATIKAHH OIAMH3, Bepﬂnraﬂ HATETPANHUHT X ¥3rapyBuM opKa-

JIH RPOAACH
= —1nl-L 1
=4+ T e
Gy amuy pasiuaHanp.
5- Mmucoa. Yuwby

j‘earc tgx dx
14 %2

RHTErpasHl Xxucofaaur.
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By wmnterpanga arctgx =1¢ anMawmrupmumu Gaﬁ{apamns.
Hartuxana 1 ax =dt 6306,
x2

jeem:tgxl“h‘r ——J‘!df“'e’-{-c arcigx+c

Gynain.
6- Mucoq Ywmiy

o dx

j("z“i‘l)s} z
HHTerpatt XucoGJancuu. By murerpanma x = tgt, — -g<t<-2£
anAManITHpuuBR Gaxkapamus. Hartuxkana

dx= dt
cost
6.0,
dx costt -~ .
j{xsq-nszg =j cosit _jmt dt =sint 4-C = sin(arctg x) +C
G¥maay.
7-Mucoa. Yudy
j‘ In {In x} dx
x n x

HUTEIpaNHK XHCOGAHY.
By wurerpanga In(Inx) =17 aimawrmnpiiung Oaxapuiu Ha-

THKACHA — 2 = df 6y1u0,
x .
j‘ In{ln £ dx —j'fdf [In(lnx}]“ +C
xlnx 2
Gy namu.

Mucon Ba macananap

Yarapypuunn anvawrrpum yeyanzas ¢ofifasanué KyitHnars
HHTErpaniapid xucof/aur:

j‘;/‘—lx__;; dx._ 5. j}xzjx”%.

2. Ele_—?dx. 6. j—x—'?%—__«—T
j% dx. g x::_e

4, .[_ﬁn_:m . 8. ﬂ/z;: ds.
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9. jcos‘xl/sin x dx. 18. 2=

J A1
10. j" . 2% g¥
(i+x)Vx 19. j‘g.r__;;x dx.
dx :
» f——— et m
n jlvx(l‘!“x) . 20. J ————ee e T
o Vige ¥ (G
12, Sxe *dx. dx
3. [l g iy
x 1—x®
14 sing — cosy dx 22'_ fVl x*dx.
Vsine —gosx 93. Vr:;; dx.
' sintx 4- 2c0s% x 24 sin x-cosdx
16, j dx T T oty
sin x arctgV = _dx
dx 25. —= .. m
17. vt 23

2. Bynaxna6 HETerpaadaul ycyau

Qapaz KutaliBk, u(x) Ba v(x) dyHxkuranap (a, ) narepsan-
ra¥nauddpeperumannanysud  6yamb, w(x)-u'(x) dyskuma 6y um-
Teppanaa GouvianFry QyHKUMAra sra GYacHH. Y xomlia u(x)v'(x)
$VyHKURA XaM GolaHrHy (PyHKOAATa 5ra B4

j‘u(x) v'{(x)dx == u(x)t{x},— j‘y(x) u'(x) dxr

TEHRMMK Ypuuaunup. By Temrmk 6y sakna6 HuTterpas-
Aaw popmynacH Aehmnagd. DBynaknal uarerpaanaw dop-
MYJIACHHH '

Jut) dog) = () w0~ fox)du ()

KYpHHALIAA S3HUI XaM MYMKHH.
8- Mucon Ywoby

5 arctgV x dx.

HUTBrPajJHH XHCOGJAHT. _
Wuterpan ocrupare nbomamn u == arctgl x, dv=dx nap
Kynafitmac fieG onamus. Y Xoapa du = —-d—x--, v=x
N 14-x 2V x
6ynam. Byaakna6 waterpasnamn GopmysacHra Kypa:
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/= jarctg YV x dx = xarctg) x —j' xdx

Vi +2
oV L VT
=x-arclg)V x >
j’ ]Ifi" d: unterpaaga V' x =1 Ae6 onamms. Hamixana x =

=¥, dx = % df 67.m6,

j’}/;dx - {2t dt =25‘ 24! -
l+4+x 1--r8 14-12

=2 [ dt — 1—%;]=2:-2arctg +C=3y 5—2arctg V¥ +C.
Mlynpait Kuom6, Gepunran MHTerpan Ky#nparura TeHr GYaams:
f=xarctgVx—Vx+arctgVx+C=
=@+ Darclg Vx—Vx+C
9-Mucoa Ywby

I= fsin (Inx}dx
HuTerpainn Xucolsanr.
= sin {In x), dv = dx ne6 onamus. ¥ xoama du= ﬁgﬂﬂ dx,

v = x Gynann.
Bynaknab nurerpasiami GpopMyAacHAaH TONAMHS:

I = x-sin(In x) —j‘xwdx=
= x- sin(In x) — j' cos (In x)dx.
I, = fcm (In x) dx wuterpanna XyMAM WKOPHAATH Kaln 6 -
Nakna umrerpasnnams Gopmynacuian oiananamus:
Iy = xcos(In x) + S sin{ln x) dx.

Jiemak, xapanaéTraR MHTErpal KyHHJdrsua KypHHHILTa 5ra
Gynanu:

= xsin(lnx) —xcosInx— 5 sin(ln x}dx= -
= xsin(lnx) —xcos(lnx) — 1.

{llynnait kunut, / ra HACGATAR UM3HKAH TeHr/aMa XOCHN
6%ann, Gynnan
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[ = -2’-E— (sin.(ln xj—cos(ln x)) +C

SKa’uWHH TOMaMH3.
10-mucoa Ymﬁy

HHTerpajaH: mcoﬁnaur
AnBano 6y HHTerpadfia n =1 6yaraH XOJHH KapaiiHK.
By xoana

t T x
=-a—arctg -;—+C

£34 a2 =

MyHocaBarra sra Gj'mamus

(x’ + a?)*
HHTerpanaa
1
= dy == dx
nef oncak,
Daxdy

=X

(% 4 a9yl
6y/m6, Gynakaal unterpasvamw dopMysacura kypa

y1
= G o [ o
G6ynapu.
(_x;;_!-%?;r HPONAHKHT KYpHEHIIH
X | 2 i
eyt T Tmpan C (Afaytt
Kabu $’f3rap1‘upmmum HATHKaCHAA

-+ 2nl —2na? I

1
" iy
TeHIVIHKKA Sra Gyaamus. By Tenramkian sca
1 X 2n—1 1
In+1 = : + Y In

mat (x84 a¥)? 2n  at
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pexiypenT dopMysa KenuG uikazH. By pexkypenut dopmysa-
Jan Ba n==1 GyiraH XoJjard HHTerpad Xucodra OMHHHG,
n =2 nap yuyH MHTETpaAnap TOmHAamM. Macanan:

dr 1 x 1

=y —m———— = —
z (x2 4 33 202 xi:tfa? 2a%

-1 x 1 X :
=%n  aam T o arctg -~ +C.

Mncon Ba Macananap

Bynaxnab wuuTerpainam ycyamdan dofizanannt Kyduaard
HHTerpallapHH  XHCOOAaHI: o

26, |x-sinxdx. 36. j’e‘“-cos brdx.

27. jx-e"dx. | 37. j’e‘”-sin bx dx.
28. {"Inxdx(n »—1). 38. [Vx Intxdr.
29, Sarcsin xdx. ' 39. Segxsin” xdx.
30. [x*e™"dr. 40. ([x(arctgx)*dx.
i : 1+ x
rc :
31. 5 a i;nx dx. 41. jxln p_p dx.
2
32, j'arctgxdx. 42. jx shxdsx.
Inx \2
33. jln(x—k V14 x2dx. 3. j( 3 ) dx.
44, | = dx
34. jsinxln (tg x)dx. - cos?x
tg (e*
35, jcos(ln x)dx. 45. J’E"’e_if.._). dx.
3-§ PAILHOHAJ OYHKUHAJNAPHH HHTEIPAJJAIL
A BxtC m=1,23,... (1)

x~a)m’ (x4 pxtgm’

KypRMHMIAATH KacpJap COAla KacpJhaap ae6 ataiagy, GyHia
A,B,C, a,p,q nap ysrapmac counap, x®-- px-+ g Kpaapar
YYXaA 3ca xakHKHit Haadara sra sMac.
Yty
plx) gt ax a4, . . fanx®

Q) byt buxt by .. by

@
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KYPUHHILJATH Kacp paltionan byuxuua aefunany, Synaa ay, .. . ,a,
b Ba by, by, ..., b yarapmac conaap, n€N, jEN. Arap n<j
G§aca, 6y kacp TYrpu Kacp Ae6 artasaim.

Xap xaupafi TYFpU Kacp COANA Kacp/ap OpKaae HoganaHa-
an (. T. Asnapos, X. Maticypos. «Marematuk) aHa/mse, |- ung,
262-6er). Jdemak, (2) KYpHHMIIZATH palHOHAN KacpPAApHH M-
Terpannam MacafacH (1) KYpHHMIUZATH COEfA KACDIAPHS HE-
TerpaJnall OpKANM Xad KHAMHALY.

1. CONNA KACPHUHT AaHHKMAC HHTErpaaH:

x—a

Ads Aj“""““’ = Alnjr—a] +C.

X—a X~—a
A
) 1 .
2 Lx_a) —-dx (m>> 1) wnrerpan xam OCoH xucoGna
HazHs
A - dix — @) — L A—m _
j'(x_a)mdx A o Aj(x ay " d(x —a) =
A 1
Tl—m (x—a)" +C
Br-+ C
.~ ORJAa KACPHUHI HHTETPAJHHH XHCOGJAL]
x4 px 44

yuyH x* - px 4 ¢ KBajapar yuxaaHu
x“+px+q=(x+ —;—'—)’-i-q—- £

kypunniina udoganaimuz (x*+ px+ g kna,upa-r y4xan XakH-
KMH MAAAsra sra GysMaranAupan g — %’- >0). ¥ xonma

f=j#—dx=j____§x__j:;c__dx; azzsq—-%.-
x+4-pxtq (x+-§") 403

GYnaau. By muTerpanza x+% ={ aJMalUTHPHIHK Oaxapa-

_ [ tdt __Bp\(_dt
=5 t*+a=+(c 2)j't=+a*-=

e Y

MH3:

I
s |
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B et (c— BV ate bt —
=5 In¢ +a)+(C. Qharctga«f_cl_

: P

- e
=—$-ln "+ px+9)+ 2€ Bf arctg 2 -+ C,.

2(4—”-) Ll

4 §— 7

’ Bx+C
, f-—-j‘-——-——dx=
Hevax x+pr+gq

x4 —
= -g—- In(x*+ px+ ¢) + Q(QF ':’p) arctg-._....i +24,.

ViE
Bx+¢

. =—————— (m>>1) conpa xacpHW HHATErpaAJAALl Y4YH
(4-px -+ -
XY 3- xongarn xa®y VarapysumHH 2/ MAITUPHIAAH dpox‘«'ma-
Janul TonaMu3:

o BtC Bl drta)
" (x’+px+ 9™ @+ o™
B | 1

( ) (r*+a=)m Sy iom e T

He—F)fwiar

; d
By wmynocafaTparu ‘YW HaTerpan 10- Mucoaza ken-

THpRAraH 6yanb, y pekkypeHT dQopMysa opKasH XucoGJMaHaRH.
H-Mucoa. Ywoy

=5’ xdx
x4+ 1DCe—D24+1)
HHTerpaaHH xucolaair.

X

T — Do) KACPHH COfla Kacpnapra &fMII HaTH-
KacHla ¥ KyfHHard KypHHMIUra sra OyJajy:
X A B

_ C‘x—!—D_
w4+ D@ — iz 41 *x+l_$2x~—l+ w41

By TeHrmMKHuHT JHr TOMOHHZAru Kacpnapﬂﬁ YMYMHH Maxpax-
ra KenTrpn, cypaTAard KYNxaAfMapHWHI TeHruragad &oiia-
Japcak, yméy
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—A+B8—-D=0,
244+ B—C+ D =],
—A+B-- C+2D=0,
24+ B4+2C=0
cHcTemara xeqlamu3. By cHeremanu eunt, :
1 3 1
Awgr B gnlm— D=5

sKanuyy Tonamus. llynnaii kw6,

I=j" xdx _L X
(x+1){2x—1)(xe+1) - Gj‘x+l 15 2% —~

4
+j . 0 gy In!x—!-l[-{—-——ln[?x—Hllu

d{«2-+1) ])
x4l IO 5x*-|—[ Inlx+”+

i =2 e L
+ 0 in|2x —1) ” In(x?-- l)+ 0 arctgx-l—C.

By wmuconna paunoHan xacpiapHu HHTerpajjall YYyH yMye
Muil 6ynrad, coaia Kacpaapra CHuur ycyam e€TapaHua Mypak-
ka6 Oyaras TeHIJamanap CHCTEMACHTa OJHO KeNHUIRHM KYpPIyK.
HlyHuRr yuyH uaTerpas OCTHEAFH (yHKUMA KYPHHMLHMra Kapab
H/IOXH 60pHYA COAMAPOK yCyJap OHJal HHTerpasiall MabKyJl-
awp.

plQ-Mncon. Ywoy
. dx

xt41

HHTErPaJHH XHCOGMANHT.
Wurerpan octupars noja KpHHHIIHHE §3rapTapHI! HATH-
JACHAA TOMAMH3:
1

e

41 . x
x%4 7

WS 3 Ljd(x———:c—)—d(x+%-)=

=_uj" d(x*?) *‘LS “‘( +IT) -
R R T
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|
1 (*‘“ x) t dz 1
= grfz*"c‘gT—;*?Lj' z=xt

t =
ﬁ III))I’HK[LHHH}{ COAma Kacpnapra eaMmu3s:
2% -

221—2= 21}_2(z~1]f2“ - z+]V_2')‘

HaTtHxkana

J"dz _ | J" dz . t "' dz _
2—2  2¥2) :—V¥VE 2¥vTJ z4y2

] —VE ]
=5 In + C Gyaann.

V2
Hemak,
] 1 -
I =—1_ aret (x_"‘_) P I A C=
Yz 8 v | T o=t
x4+ - —V2
( X =1 1 AF T 40|
= ———==arcl — —
2y 2 gx]/Q + 4)72 B—YT +1 |+C
Mucoa Ba Mﬁcanaaap
Kyiinzarn uHTerpaniapst XucoOJanHr:
X S N -
(x4 ix +2) (x+3)
47 5’ xdx 54, ‘S.M dx
) 2—3x+42 ' 41
48 x 2dx'. . 8. dxs -
e
56. J" X _ gy
(x4-1) (241} 57. j\ 1 e x7 dx
50. j‘ dx ' x(1 -I:lx"'}
841 x
| ; 58. st+3x‘+2dx
51. fxa_ldx. 0. J~
y x5 + 1
Xax
52 5 (e Do) 60. x‘——l
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Ky#nnarn dopMmyranapuu ucGotTnanr:

d |
1_5 al =Tarctgi+C {a = 0).

aitx?
2. S?f—j:ﬁ%i e @m0
3, j‘a&ﬂdx= ' —lnlagzl:xﬂl.—l—C.
4, mﬁ=arcsin_f..+c (a> 0,
5. V= =lnlx+VEzatl+C @>0).
e.jﬁT——J=¢Vﬁixﬂ+C @>0).
7. j']/aﬁ—-x”dx—»——]/-a’-——xz-]-

+—2-arcsm—+C {a >0).
s,f]/xﬁ;bq*dxﬂ—--;]/x“:tazi %sln x+
1Y Exat|+C @>0).

4-§ BAD3H HPPAILHOHAN <¢YHKUHANAPHHU
HHTEMPAJINALL

- i b ar
1°. SR(x' :‘;id)dx KYPHHUILAATY  MHTErpafHH Kapaji-
@ b
JHK (~c— ?*'E)’ Oynma R(x, ¢{x)) x Ba @(x) napuuur panmo-

Has YHKUHACHANKD.
t= ]/ax+b
cx—+d

By umrerpasia
a.nuaurmpnmun Gaxapul, palHORan (YHKUMAHM MHTErpasjall-
ra KeaaMHs.

13-mucoa Ywﬁy

I,= g ex (neN)
n
V emar F ety

WHTErpaany xucobunanr.

Wnrerpan ocrufiary GyHKUMA KYPHHHLIMHE KyimBariya ¥a-
rapTHpaMus:
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] - .
V o=y ety (0} (x—b) f/ f‘;

]n/ Lo = ¢ aaManTMDHWHM Gamapeak, y Xoma £ =

a— bi" af"=! (@—b) fa—b)?
= T ’ dx=wdf,(x' a)(x—b) -__"_:}'fj'é"_
Gynaan.

Hémuana Gepuaran MHTerpas yuyH

(e Na—n( ="y .,
i "S (I—1"% ¢ (a—b)2 £ A=
a (4 a1 _n l"/x—b. :
=a—bj [ _bma'7+c'_ b—a x—-—a’+C
IKAHWHH TOITAMA3.
2°, Kyingarn

(e (L (o (22
cx—!—d cx 4 d cx4d
HHTerpaiiii Kapaiauk (—:%%); Fiv g v <oy I, — PaUHo-

Han counap. By ry, ra ..., r, PAlMOHAA CORJMADHEHE YMYMHIL
MaXPaXKHHH TONamu3, y m ra Tenr GyacHH. Arap Kapajaérran

m
a b
HHTerpasa { = ]/ p;i 7 AAMAITHPHII Gaxkapnica, HHTErpas-
HH xpcobnant panuoHan QYHKUHAHH HHTETpa/faiura KesalH.

14-Mmucoa Yuby

[ = dx

Vet+Vx
HHTCTPANHH  XMCOOMAHT,

By muterpaina ¢ =} x asMamTupHumH Gamapamus, Hata-
xaja :

I= ﬁj"-f-dt=ej(t2—-t+ l—l—}i:—)dt -

—-s(g-—--+r——1n|:+1])+0=

~6 (Y E—in|VE411)+C=
=2Vx — Wi+ 6Vx—6l|¥Vz+ 1]+ C

_ SKAIHTHEH TOMAMH3,
1



Mnucoa Ba macananap
Kyituaary uuterpainapan  xucobian:

dx Vit —V x—I
61, | —e. 66, |V xii—V x|
jh 14+ Vx o Va4V x—1 @
/7770 ’ Ay 1 .
62. il _dx J“ Y2+ x
J‘_.l/x-—-l el 67. mdx
63. J' /l-l—x dx 68
4 ]V_x L= | j‘/{x-HJ’(x"l)‘
64. jl—_—fﬂ"d, ok 0
¥V x+1 * 89. V x¥a—x) (@>0).
dx dx
65. "'“'___'__"__‘ . T T m=—
5(1+Vx)’Vx | " f1+Vx+}”l+x

3°. Kyiuara
fR(x, Vax*Foxtec)dx

HHTETPA/IHH Kapaiauk, OyHAa a, &, ¢ — Yarapmac counap, ax?-+
=+ bx+ ¢ kBagpar yuxaA TeHr HWJAAM3napra sra amac (@ = 0,
bt — 4ac == 0).

a) Arap ax®+ bx 4 ¢ KBajpaT yuxan XakHKHA WAH3JApra
sra Gyamaca, y xoapga YHHHF HilopacH Ou/aH @ HHHT WIIOpacH
6up xui 6ymuun mawaymaap. Ulynnar yuyn @ > 0 ne6 dapas
Kunamua. By xoagza Kapanaértrad uHrerpafga

t=Va x + Vartbxtec (1)
(ku t = — Vax+ Vax*Fbxtc) '
aNMALITHPUIR HATHMKACHIA MHTErpal pauronan QyHKUHAJAPHH
HHTETrpaialira KeJTHPHARIH.
6) Arap ax® +bx + ¢ KsagpaT YyUXal Xap Xw1 X, Ba x,
XaKHeHi HATH3NApra sra Gynca, y XoJAa
V axt4-bx+c = V alx—x, x—x,) 6yaH6,

V ale—x1) (x—xg) = (x—x3) 2)
aJMaIITHPUIL HaTWXacHia WHTerpan octHmard  ydKkung 7 ¥3-
rapyBYHHHHT PauHOHAs PYRKUHSACHTA KeJITHDHIAIH.

Onaraa (1) Ba (2) anMawrtupuwap ™ Jftnep aamMalTy-

pHlLaapH Zef aranaid.
15-mucon Yty

J’l—l’ I4x 4 x2 dx
¥V I+x+ 13

HHTEeTpaMHA Xucobanr.
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Diinep aaMallTHpHiDAapHAan dofinananud,

Vl Fx-+xt=fx+1
JecaK, HATH:KAAA

2 — 1 1—f4 12

x=S dy=2. 2T g,
I— =
e | — {13 Vitede —t
l 2= - —3
Vidx+tx o = - _

6ynanu.
Tonuaran MyHocabataapian dofiganancak,

I=Vidxda _j" 2t
sV ifr+a I—1

=In|1——t2|+C=ln|l—(

+C

]/l—{—:c-i—x2 — | )2
x

i

xocH1 Gyaand.
K¥n xoasapma 3fiaep aIMAUTHPULIADH MypakkaG XmcoB-

Aawnapra omu6 kenaan. Kyfmma [R (x, Vax® 4-bx +¢) dx
AHTCTpaniy XucolAalUHHHT AHA OUP YCY/AMBH KeJTHpamus,

R (x, Vax® 4 bx =+ ¢ ) dyHKuMAHK anreSpanKk aIMAlUTHPHIL-
Jap €paaMuia Xap HouM KyHujard KYpMHHILIA HbOAasant My M-
KHH®

—_Rl(;_ﬂ_l__ -+ Ry (1),

V.axsg + x4
6y epna R, (x) Ba R, (x) pauuoHan kacpnapaup. Pauotan
KACPAApHH MHTETPaJIall MACANacH I0KOPHAA KYPH/ITAHUHH SBTH-
Gopra oacax, y xonja

dx
AR () ———
\S‘ ' Vax’ +bx+¢

HHTerpaauK aucoGaawra kesamis. Mabaymxu, R, (v) pauuoHan
Kacp P (v} k¥nxaa na snementap (cogpa) Kacpaap HHFHHZHCH

kypuinnia udopananagu. LyHpai gumb,
L—)dﬂ.:! (3)
Vax’ +bx+¢

dx )
S (x — o) Vax‘-{-bx-kc
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5 Y P90 (5)
(3 px -+ gy Vaxt bx+o :

HHTErpannapra KeaATHpaMus.
(3) mHTErpaNHy XucodMAL VUYH

L0 QW Vet +
Vath-bx—i-c

43 j' —_r

V axt 4 bxf ¢

dopmynatan doinananum Makcaira Mysodukaup. By epha A
oupop coH, Q {x) Taptu6u (n — 1) paH KaTTa GyaAMaraH Kymxag.
Oxupri dopMmy/aZia TEHIJHKHHET Xap MKKaAd TOMOHHAAH XOCHJIA

OMHLI €pHaMKfa XOCHA GyAraH TeHIVHKIAR A Ba Q (x) xynxag-
HUHr K03GdALHERTAADH TONWAAIH.

— & uHTerpan Sca YarapyBuMHd AnMAWITHDHII

Vax* +bxf ¢
YCyJH OHJan XHcoSnaHan, \

(4) dopmyna OunaH MpofanaHTaH HHTErpaHd § =

(6)

r—o
anmawityputt  €paamuaa (3) KYpHHHLITA KENTHPHIN MyMKHH-
JIHTHEN KYpill WHiluH 3Mac. :

(5) KYPHHHIUAArH HHTErpajHy Xucobnatl yuyH ax® -+ bx+- ¢,

x4 px + q kBa;par yuxapnappa p = L2 6yaca, xapanaérran
. a
HATerpaniapHu

2x4p) dx dx
2m4\ B p
Wtprt+q ° )@t C

HHTerpaniap MUFHHAHCH opkany Hdoaanab, OMpHHYA HHTErpaana
8= x* px -+ ¢, HKKHHUY HHTErpanjia sca

2x+p
2Vt pxty

aJMauITHpHW Gaapraand (AGesb anMAITHPHILR).
Arap p a&% 6ysca,

t=(V 2+ pitq) =

y= at+p
i1
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aamMauTHput €piamusa (5) uHTerpan

J P dt
wernm Va4 r
KYPHIKILTA KeaTupuaany, 6y epaa P (f), (2m — 1) — rapmbou
K¥nxan sa A mycbat conaup. lOxopyuparn aamawTipumiaa o Ba
P #ep wynnal TannavamMku, x*+ px+ ¢ Ba ax?-+bx+ ¢
KBaJApaT yuxamjapaa f{ HMWT OUPHHYM JAapaXkacH KATHAWraH
xafhap Hygonand.
P “ ; 5
TYEPH KacpHH o, Kac ra &inu

LA §Fp D L] paap HaTHIKACHAA

IOKOPHAArM HHTErPa] KyHHAArH WHTErpajiapra KeaTHPHNauM:

fdt df .
j{rwm Vst gr J(r*—i-?»}” Vistdr

by nurerpannapiudr OupuRuHcH 4 =s{2-4 r, MKKHHYNCA 3Ca

— ¢ -
v=_(Vs?4r) = > Afenb aaMawWTHPHUMAPH épiamuia -
xucofaanany.

sit4r
16-Mucor ¥uby

J‘ dx

w+2 Vi

HHTErpanud Xucobmamur. _
Abenb anmawrrapriiAnae ofinanasamus. Hatmkaga

v= (Vi) = ——,
. PR
v (x4 1) = #%, .u\c2—5-2=2'"Ua

1 — 02

sVEFT =x, doVaE+1 + v¥dx = dx,

v S 1 dvus MytocaGat/iap XocHa G6yaaan.

Ver1 1 .

: dx =j‘ dv__ M Vedv o

5:x=+2)1/x=+1 2=t 2V V2o
Vit ——

g Vet oo l_]nV2x=+?+x+C_

2 Ve i —f_ 2V2 Vo2e+2—x

Vx3+l
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[ 7-mucon Ywby

I =j’ dr
@x=+ 2 Viarttar45

HHTerpasHH xHcobjanr. .
By surerpaauu xpcofmau yuyH 2x 4 | = 2 sh{ aamalTh-
prgd Gawapamua, Hatwkana

=i§ Yool tht+C=
8 ) shis 8
1 V!+sh2t_+c=__l_ Vaeryrargs |
8 sht 8 @+
6y.aH. ‘

18-mucon Ywsy
= fx Vm dx

HBTerPaiiy Xucodaanr,
by uHTerpaJ KyfujarHua XHcoBJaHanM:

1—-=fo]/x2—-2x+ Qd,tr-j'x]/(x—-—-l)"—i—ld)::
= { =) VE=TFlax + {1V T ld =
| , |
=~'-f e 124 11 o fx— 1 4 1] +
! ;

LI (2l e 1
2 i

2
A VEIPF 2 (= D+ VE— DL+

+jvaﬂw+mu-n=

+C=— (20 42+ EEL Y FETOR

+-; In [(x— )+ V F =242 |+ C.
4°. Bunomnan pudpdepenuuannapny uuterpaa-
Jan
Ywby
_ X" (a8 dx
whona Sunomuar Juppepenyuan ned artanapd.
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Dy epia a, b — xakuKuii counap, m, n, p Jap 3ca pauwo-
mut couaap 6y, a0, b0, m=0, n =0, p+0. Yuby

jkmmﬂ+mpu.

nnTerpaniap KyAMJars yd xonga pauMoHan (PYHKAUANAPHH HH-
Terpaisiallira KeNTHPHAIH:

1} Arap p—6yTyH con 6yaca, x = Y anMatapHil Gaxa-
punaan, 6y epaa N, m Ba n KacpAapHHHI YMYMHH MaXpamH-
JIHD.

2) Arap
puwi Gaxkapuaann, Gy epaa S p KACPHHHT MAXDAKHIHD,

3) Arap mtl 4+ p 6yTyH coH Oynca, a- px ™" =# an-
MALHTHPHLL 6&)}?3[JHJIBILH, Oy epla XaM $§ p KACDHAHD Maxpami-

AHD
dx
. i'/l + xt
UHTErpasHi XucoGJaHr,

19-Mucon Ywdy
Hurerpan ocTuaary udpota yuysn

m:"l OyTyH coH GYnca, ax*+ b={¢ aimawTu-

a=b=1 m=0, n=4, p=—~—l— 0§ nus,

m—‘}-l—'—p:._-—._l- =O 63’:33“1”‘
n 4 4

Hemaxg, 1 4 x4 =¢* ammawrmupuwin Sawapaw  jozaM. Hatu-

wajia: 1
4 1 {14 — 1)T
x=@EH—1) , - = ;

1/-1—|-x“
5

dy=—0 @#—1 " a

dx (et =__-l " d? df —
y TIs _Sth-] 2(jtﬂ—l+fﬁ+l) _

=L it L -
—411‘1 l-—t[ 2arctgt+C

=
%

L 3 i 4
[ |
:/1+x4+4 — L aretg V1t
I 2 x

V1i4xt—4 .

12438 ) 177

+C.

]
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20-Mucoa. Ywdy
1

51:3 w—27° dx
HUHTETpaJIHA xucoﬁnalur.

jxa (=21’ dx-—-Tli S(x‘—??)? d (A —27) =

*gw—m
- 40 +C

Mucoa Ba macananap
KyiHaarn udTerpaaiapii XHCOGMAHT;

71, j'.,_u_f’_ﬁ__.. dx. 82.5" L
Vidrtn U+ View
79 J dx 83 dx _
GV uferl J(t—-xﬂ Vitwn
dx :
73. f . Vete
(t—xop VLo 8. j";ﬁ-_]‘ ax.
74. J'in?i—%’ii dx. 85. 5 uk .
' x ' etV a1
75.J xdx . SB'J (x+ 1} dx )
(1 -|-x)Vl— X —x¥ (x2+x+l}Vx’+14T1
76 { —& 87, j‘ I
) e Van 0242 V 2—2ct5
7 ___‘i‘dx dx
. J * e+ Vot 541
x .
78. —_— 89. dx .
BV e (+V1—2c—s
79, ( 2=6etlle—6 , e
Vaotaxt3s 9&5”_4/ﬁ+3*¥%x
80 Ex x+Vx=+3x+2
. j'(x-l-ljﬂ/.-x’ +92x . . ijx’ 2x+2 dx.
81. J‘ xdx 92 dx
WV xt—et 5 (1+Vsa¥n )

178



93. | ——= dx
x=+1
94. J‘
a2 — 2x 4 1
95. j" L B
Viatir+s
06 x8dx
Va1
97. ax .
5.\:3 Vi+2ct2e
dx -
98. (et 4x - DY
9, | —
j et 2 DY

(1)
00. j (x3Fx4-1)3? dx.

101. j‘ xdx
@2+ 1) Vanis

(x4 3) dx

102. J‘ _
(DY ot at1

, X 0.

l 3. j dx
(x8—x+1) Vx3+x+l'

‘04 j x2 + X + I
Vx’—x—{-l
x>0

iV 1+ st

105. J'
stV ltat

dx.

106. Y(l/ﬁ_-fr_—_l)x
X

dx

x -
Vit

107. Sx P (l—x ) dr.

108. sz (1+x ")t dx.
1

109, jx (l+x )y~% dx.

IIOJ"

1. jx=;/(x+1)== dr.

3 —
112. f 14+Vx dx

Ils.j‘M d
v

X
.
114, ——-‘/“ dx.
V|+%/}_
115.5"——6""—.
xV 041

116 j'_‘_dx_
Visvs

nz [ —%
eV et oy
LR . —
x3 ]/2—.\:‘
N9, [Vx=x* dx.
xt dx
Vax’+bx+c,

a=0,8neN, n>I,
RHTETpaN yayR

( 1 +x Y dx

120/, =
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i, = L (x”"l Vaxr+bx+c —

na
b
= @r—1)-I,_—ectr—1)1,_)

PEKKYPeHT (PopMysiaHH HCGOTIAHT,

5§ TPHFOHOMETPHK $YHKUHAJAPHH HHTETPAJJIAIL

R (sinx, cosx) Opxann sinx pa €O$ X JIAPHHET patl HOHAN
dyHKunAcH GeaTAnanrad OYJ/CHH.
IR (sin x, cosx) dx WHTerpanHH Kapafisiuk. By uHTerpanza

tmtg% (—a< < m)

anMauTHpity Gaxapasica, ¥ XoAja WHTerpasa ocrupara udoga &
YarapyBURHHHT pallOHaA (PYHKUHACHTa affaHazi:

jR (sinx, cosx) dx--fR(l +!’ :;i) Igfrﬁ'

f=1g % aAMALITHPHIL TPUTOHOMETPHK (YHKUMAJNAPHH UH-

Terpaniailia yMyMui aaMamTApHw 6ysm6, yHaaH ofaaiaHaw
Kyl xorjapia Mypakka® xucobusawnnapra oané xenaiy. IHynunr
YUYH WHTerpajii oCcTHAark GYHKUMA KYpHHHIUWCAa Kapal (maca-
JiaH, [=sinx, f=cosx B2 X. K.} aJMalUTHPHLl TAHJAHFaHH
MABKYJIHP.

21-Mucoa Ywby:

| = j' __dr |
14 ecosx
a) 0<e<I; 6) ¢ > 1 unTerpaa XHucoOGAAHCHH.

tg % = { aJMaIlITHPHLI! HATHKACKHAA

2d¢

O T N s ey
- ] t—n l+s+([—e) i
+eq T+

XHena 6ynagu.

1 —¢ nbdonanHar wHwopacH e ra Gorsnk Gyaub, a) xou,
asH 0 <Ce<C 1 pa myclar 6) xosr, sABHM € > 1 EA 5ca MaH-
dmii 6ynagn. Memak, 0<e <1 aa
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(]

2 di 2 f—e

1= = arctg / {4+ C=
l—e _l_j-_e_}_ta ‘l/.l—&‘,2 ] I+e

[—e

2 l—e . x '
ﬁV arctg (l/l—i-e ig2)+C

t—g2

Gymagy, e > 1 Gyaransa sca |

l/l—l—e ;
2 C df 1 e— |

[ = = 111 C=
S E e i *
e—1 o
I 1 I 4efitfe—1)—26) e2—1 I+C:
m | +e—f2e—1) 4
- { | e+c05x—V&9-—lsinx +C
Ve*—l l+ecosx
6ynaau.
22-Mucoa. Yuwby
costxdx

HHTEFPAJHi XHCOO/ANT.
X
Arap Gy uuTerpan ocrumarn npona yuyu tg i { anvaut-

THpHIU BaxKapcak HaTHxama
1l —2 5 2df
f (I—thi) [+
HHTerpai xochna Gynagu. HATerpasi octuaark yHKUMS § HHHT
paitHoHan QyHKUnAcH OVyJca- 13, YHH HHTerpasnaul Mypakkad
Xpcobmaumiapaal uGopaT SKAHWHH KYpHIN xuiiMH sMac. Arap

HHTeTpa/ ocTHIAru PYHKUMA KYPHHUIUMHE KyRugarhya y3raptuap-
caK:

cosPx == cosy-cosx = (I —sin%x)® cosx.
Y Xoana Gepunran MHTErpan OCOH XucoOgaHaau:
. j'cosb xdx = J(l —sinx®x)® d (sinx) =
= [ (I — 2sin’x -t sin*x) d (sinx) =

in3 in%
= sinx — 2- 5!; x+ SI;J‘C+C.
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23-mucon Ywdy

| j’ 4
Isinx-i-dcosx+5
HHTETPAAHH XHCOOJIAHT.
tg -;—=t ATMAIUTHPHIL HATHKACHAA:
. 2f L l—ps 24t
sinx = = cosx = s dx = s By MyrocaGar-
Japian oiifasanHd TonaMi3:

‘(:2_[ dt 22.[ a4

6t 44 (1—45 (143 649

= . -2 :..--—-—?——- = — 2
2J"(:+3) dtm— 2ot C +C.

341g %
24-mucon Ywdy
fsinx-sinSx dx.

[
HHTErpaJHH XHCOOMSHT,
Hurerpan ccruaars ¢yHKuMa KYpHHHMIIHHK Kyiiufaruda ¥3-
rapTAPaMu3:

oo 1
sinx sin 3x= 5 {c0s2x ~- cosdx).

Haruxana
j‘sinx- sin3xdx = ;—f cos2x dx — 11; J‘ cosdx dx =
__ sin2x . sindx
T4 s TC
Gnany.
25-Mucon Yuby P
x

asinx + bcosx
HHTerpa/JHH XHcoOAaHT.

Hurerpan octimary (yHKUMSAHHAT KYPHHHIIMHH V3rapTdpa-
MH3! '

1 [ !
asinx+bcosx“]/m, S b
-+ COsX
Vato  Vats
1 |
Vot sin 6+
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Bynga y = arcsin a4 bt = 0.
. at -}
JeMar, KapanaéTrad HHTerpan Kyfngarn KypHHHIIrZ KeJaju:
dx 1 A _ _
j‘ asine +6c0st 1/ m 5' sin (x4-7) ¢=x+7v

?sin L cos L
! 2 2
= dt + dt | =
.l/-“53 ‘H"\i g 2cos—£ S 2sin L ]
v 2 2

(m]ﬁn%y—m|am%[y%c=

Vit 102
1 i 1 x4+ v
o= Infte —|+C= nitg — |+ 0C,
4 = arcsin b
|

26-mucon. Yuty

! __ax HHTEerpanHH c06.naﬂr
= 3= pa KH
V sindx-cosx

{ = sinx anMAINTUpHIN HATHIKACHAa MHTerpan KyHAnmarH Ky«
PHHHILHH OJIAIH:

2

I—ﬁ (1—m °
Hurerpan octupiarn ndoja Ounromuan auddeperunant 6yan6,
5
—_—=41
yHIA m+l+p= 32 —%:-—-l BYJQOJ'UIEI "—]+th—g=

= ¢® anMallTHPHWHH GarkapHIl JIo3uMAMp. JIekuH KapanaérraH
F
nHTerpadun [ = ! kypusnmiaa  Hboaatad,

dx
n 2
3 /T ointx cosix
. cosby

coafapo tgx = f anmMamTHpHIUHYE GaykapcaK, ¥ Xo/l1a

5 2
=§0y)3d@ﬂ=_%ﬁy)3+c
Gynagy. '
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Mucon Ba macananrap

KyAnary QuTerpaniapid  XucobJianr:

121, {sin%-dx.
122, jsinzx-cos‘x dx.
123. J'sinﬁx-cosﬁx dx.

124. jﬂ dx.

cosiy

125.5 dx

cosde

126. J" a

sindy

1'27‘\“ a_

o cos"x

128.

sm"x

129. J"
sm‘-‘.t cos‘x

130.

131. 5_____
sing-costx

sm“x costy

132, j" N —
Vsin"x-cos*”x
133, [ 2.
]/tgx

134. j cosx-cosd xdx.
135. | sin2x-cosdx dx.

136. J“sin“x- cos (3x+ Ddx.

137. f c0522x-cos3x dx.
138. jshx-ch?x dx.

139. 5‘ cos3x

sinfy

140. j’ costx

sindx

184

141, jcos“x dx.
142. f cos¥x cos2x dx.

143. j cosP2x. sin?2x dx.
144. j'sh%-ch?x dx.

145. [ —3* __ 4y

{3cosx — 1)
146 jw dx
' cos2t '
147. Vf——ﬂ‘-———
sinx {1 4 cosx)
148, { SN2
3 |- 4sintx
149. [eosx — cos3x dx.
I —sinix
150. 5 lgx dx.
tgx—3
151 j’ Cosx — sinx dx
' cosx 4 sinx

152. j A
cos2x — sin2x

dx |/
153. .Y5+c052x’ le<§

154. j __dx :
2 4 3sin2c — 4cos?x

155.]"—-“-’-‘—-.
4 3shix
156.5 de__

tgdx--4gx
157.'5’ L

sinx 4 cosix

dx
158. Y ashx 4 6chx 0>0.



159, 5—~""—+ | 170.}—'-—-93—,-_———.
2siny —cosy + 5 . {1 —cosx-|-sinx)?

160. S'_Si”g"__.. d. 171. {sinbx. } cosx dx.
J sinx 3 2cosx de
dx 172.J — =
161. 5-—~——~—-— . (sinx-}-2eosx)®
a®sin®x 4 b2cosiy 173 . sing P .
N e * £ 8
162. j' & e jjcosx V] -+ sinZx
{asinx -F a cosx)* p
X
163. j’ dx . 174. J" (14-g cosx)® ’
7cosx — 4sinx+ 8 0 |
164 j‘ cosx |- Zsiny dx <e <L
E dcosx+-3sink—2 175. J" 2sinx — cosx
165 5‘ 1 — cos (x— a) dx 3sintx - 4cosdx
“Jl—cos xh@ 176. | sin” xdx.
166. f sny . 177. { cos™ xdx.
sinx 4 cosx+ V2 dx
167. j’ 2co_sx+s.inx—3 d. 178. fsin"x .
2eosx—sing—3 g
| 4 sinx 179. j 2
8 | —— dx.
16 Jﬂ sin2x -+ Zsinx dx cos"x
169 dx 180. j’sin"x-cos"‘x dx,
' J‘ sin2y--4sine—4sinte’ m, neN.

6-§ TYPJAH XUADATH HHTETPAJIIAPHH XHUCOBJAID
27-mucoa. Yuby

I = S€x+‘x dx
HHTErpajHH xucobiaHr. '
Hnrerpan octvgarn ¢yHKumAnn ete’ =¢* .e¢ ¥ gypunum-
na uonanat €' = ¢ aaMamTHpHinEy 6axapamu3. Hamikana
1 =je"‘ e dx = je‘ di=é' fe=e"+C

6yaagy.
 28-mucoa, Yuby

f = je“”-cosbx dx,
I,= Ee“ -sin bx dx
HATETHA/NIAPHY  XHCOBAAHT .
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By wnrerpannapan xucoGaaw yuyw [, mt { =) —1 ra
xymafrapu6 1, ra kjwamus. Hawmasa /| + if, = [ - ¢ dx

Synagn. Jumu e * = cos ¢+ ising d)opuynanaﬂ doinanannt
TOIAMH3!

) b e(ﬂ+1f-')-"
1, +z}2=J’e("+” dy=—op +C =
£, o1 0% ax{cosbx - i sinbx s o
a+8ib — i_.(——m__)(a — ;b)+c =

=a—,;%;(acosbx+bsinbx+f(asinbx—-6 coshx)) + C. -

KOMNIJleKC COHNAPHHHT TEHIVIMTH XaKHAAar{ TacluKKa Kypa

TOMAMH3:
acasbx -+ bsin dx

— CX.
I,=¢ e +C,
' inbx—bcast
!23 o asinbx cos by 1 C.
a4 b3

29-Mmucon. YWy
1=_[x”(l + inx) dx

HHTeTPa/iHd xncoﬁﬂénr.

Huterpan octuzarn ¢yHkinst yuyH F(x) = x* Gouwuanrky
OYHKIHA SKAHAMH KYpHII KHEAHH 5Mac. X =={ A/IMALITHPUILHH
Gawapamus. ¥ xonma x'(1 -+ Inx)dx = df 6§an6,

I= _[ di=¢+C
Ginan.
Hemak. _
' =jx‘(l+lnx)dx=x"+6.
30-Mucon Yy |

3
1= j’x(l a8 el gy

HHTErPATHH XHCOGAAHT,
Hnterpan octunarn ndofadd KyfHiard KYpuUHHIOZA €3aMH3:

_3
dx

t
x(1+x=) earmdx=xearch (L TLas

arclg x = { anMalUTHpHIN HATHKACHAA
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x=1gt, VY 1+x* = 1o _dx

cost 1+

Oy JH0,
dt
{cos#)—1

I =j"tg¢-e‘ =f ¢ sintdt 6§aanu.

BYj.é” sin? df uwrerpan 28-muconpma xucotnasrad, Jemaxk,
f =j‘e‘ sintdi=¢' - M;L”+ C ==

. JArctg x . x—1
=¢ A T e

3l-mucon Ywby
I= fx’arcsinxdx

(%

HHTETPA/IHH XHcoGnaHr.

Bynaknad wurerpanmamr gopmynacHiaH ¢oOlAANAHAMHS:
dx
¥1—a '
Bdx=dv, v= %x‘.
= j xarcsin xdx=-2 - arcsin x —j =&
4 4 pPl—at

u=arcsinx, du=

= i arcsin xX— ..!...jv....j:éﬁ_
4 4 ) Y1T=2
4
I = j' V+‘ dx uurerpanga x =sin{ aJMawTHpuMH Ga-
—X

Kapu6 xucobaaliMus: ' :
Iy = [sinttdt = [ sint opdt = [ (+=22%V at =
- ;_j’(l — 208 2% + ‘—i*gi‘iﬁ)dc = —Ht-—sin21+
gt e
{ = arcsin ¥ 3KaHMHH Xucofra oJraH xo/ida

x4

= —.-—-_3_ i L : — 2
I (4 32)arcsmx+ P 243y 1—x +C

SKAHHHH TOIIAMH3.
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32-mucod Y6yl
dx

(x— 13V A F3xF 1

HATeTPa/HH XHCOGJAHT .
Appano Gy wHTerpanaa f = ;] aJMaLUTHPHIIEN ﬁa}Kapa-
X

mu3, Hamixkana dx = — —-a‘r 6y/n6, wunTerpan Kyﬁn,uam K-
punmwra sra 6ynazi:

Jo sdt
j‘ V554 |
By mrterpaanu xucobnaw yuyH (6) dopmynanan o Jananamua:

2t - SERTEILT di
jVSt’-{-SJ‘-!—I (At + B)-v/ 58 5041 +3’S V5t2-|_-5t+1.

By Tenrmkny Audipeperunania, Xocun GYITaR Kacpuapuu yMmy-
MHil MaXpaMira KeJTHDHLI HATHRACMAA ! HMHr GHp Xw/A Japa-
*Kanapy OJRHAATH KOS(POHIHEHTAADHH TEHIVIa0 TOMaMus;
! 3
A=l p=—23 ;=1
1 B= 20’ A 40
Y Xoana

= {1 VEPFEIFT
= (wz 20) SEIBI+1 —

jV5rﬁ+51+1

I
(-I——E-)

="‘(TIE"'_ ) }/5t2+51+1 40]/5j‘l/ 1)2__[ =
t3) T .
-—-—(—t—-—)]/5t=+5t+1 ——OV_ Inlt—{— ; +
+ l/rﬁ+r+__!+0—2§( l)J/a’cz-i—&c-i—l —
— B gt V5+2W‘+C.
401/5 | x—1
33-mucoa. Yy

el e rne
HHTErPAJHY XHcoOnanT.
Asmsas Kyifuaars yMyMAADOK HHTeTpPaJnapHH KapafiMua:

’*=S(x+a}m(x+b)“’ m, nEN.
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x-+a

By uaterpasga ! = a.r_nvrammpﬂmuﬂ 6amapcak, y Xxo.11a

x4 b
_ t{b - b—a
dx = (1-1)’ , X+a= — x4 b -
G nanu.
( ~f}”’f1~fJ“ (b—a)
- f“ e .
(b__a)m+n—f Pl
IOroprzia xapanaéTrar UHTErpaj ydyH
m=2n=3 a=—2 b=3.
HeMak,
=1 ra=" __1’___ ..___31 )
I e p di o + 3t nl#f
- b xt+3 x——2__L(x——23
+C 625( x—2 +3- x4+3 x+3)
x_-—
34-Mmucoa. Ywby
J=f -
5)1+x‘+x°

HHTErpasHil XHcoGAaHT . _

14 xt 4 x%= (x* - 1)® — x* TeHrymKA2H oiiaataHuG, unTe-
rpaA ocTHAarkH tpymcunﬂ K PHHHILHHA rgymmamqa y3arapTupa-
MH3:

1 . 1 _ [
4o rx® (1P —at R l—)
- NS + 1 —x8
2 (x‘+x5+l x4-x=+1)'

¥ Homa 1 141 1 1 —x3
[ J—— x —— _
I= 2 ) xtparpl dx -+ 2 J s—x+l

‘5 T(—T_)“‘“j I

S xV34+1 |
S XV 341 +C=
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BLEE " B, T Sy . |
+3In x3-xV§+l|+ 2 Sgnx)+c'
35-MHCO N YwWoy
I={|x|dx

HHTeT A/ XUcOShanT.
a) x >0 6yncun. Y xonza

1=5[x[dx=j'xdxmx?'+cl;

6) x< 0 za jlx]dx=n—jxdx=-—-x?+ca;
x=1{0 pa C,=C,=C Gyarasu yuyn
=_j‘|x|dx=—;~s-sgnx+c Gy.aanu.
36-Mmucon. Yuly
' !=je""'dx
HHTErpaJauy xHcobaaur, _
x=20 x<0
XOJLMapHH XYAEH 35-mucoqra $xwam gapadmus:
x>0 na je"”‘dxﬁje_‘dx= A o
x< 0 ga
5e"'”dx=5‘e‘dx=e”+cg.
x=07152 ~e+C,=¢+C;
6ynrany yuyn C, = 2 4 C, 6¥qan.
leMax,
Ie_"“'dx={ 2—e™" 4 C, arap x = 0 6ynca,
J ¢+ C, arap x <0 6yxca.

Mucon Ba macaxanap
Kyimaaruy nurerpassiapud  XucoSJanT.

181, | ¥ sin®bxdx. 184 j‘__L
2 x 2 ) e* 4 e -2’
182. § x* " cos’ xdx. 185. [ in"xdx.
dx afcCos x
1830 f l+‘x,(2 +ex/3+ exfﬁ . 186 j'(l__xg)sn
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187. yxarctg x-In(1+ x3dx.
188. j X arccoslxdx.

igo, | eV T2

(123>
190, jxln (4 + xt)dx.
arcsina 142 d
191. Vi X.

192. {xV FFTInV #—1 dx.

xr—1

x+1

193. j‘ax*-f—b

x2— |

ldx

=

195. jﬁ‘i"-ﬁg—xdx.
I 4 x3

196. (V7% F 1dx.

197. jx"i-xldx.

198, {(x 4 Jx|)® dx.

1199, {max (1, »?)dx.

00. ({1 +x|—
——]1——x]}dx.

194, j’ x8.arccos x

201. 5 (x+l)5]f o2x

202. j‘ W .
dx

203 ) iTeviee

204. jm

I+ 14 2x
207 j"(?m‘sdx
. o ) .
x!nlxl
208. j. (l—x’)Vx’—l
209, j' S N,

a>0.
dx
210, { e
a, b a0,

211, j'—" .
14-2a cos x 4 a*

212. 5‘ xVxn-{-a ’
a+0, neN.

213. y %’
ae” +-be

a-b+0,
dx
214. jllfa+bex

215, j‘ In|x?+ a)dx.

, a-b5=0.

216. fV‘“ SRLL N

a7, | nlerVETalgy,

218. jx“"lnb"x (@ Inx+
-+ b)dx.
219. j‘ lnx-coslnxdx.
_ x

220. S‘cosarctg sin xdx.
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IX 606

AHMK UHTEIPAJ
1-§. AHHK HHTETPAJL TALPHOJIAPH

I. [a,b] cerMeHTHUHT OV AHHHIUH

Bupop (a, 6) = R cerment Gepusrad Gyacud, [a, b] cerMeHT-
HHKP

a=x, <X, << ... <, <x,=b

MyHocabatda Oyara HXTHEPHA d9eKJH  CoWpard X, X;, .. -,
X, _; X, HYKTanap chcremaci la, b] cerMenTHHMRT Ogauntuiu .
neb atagsamm Ba y P={x, X, ..., x,_,, %} Kabn OeJru-
JAHANH,

Xap Onp x (=123, ... n}) aygra P OyJHHHLIHAHT
Gayeiu Hyxmact, [x,, X, JH] CerMeNT 3cA OfAudiiy  OpaAlry
Nedtunanp. '

P GyMMHAW  OpaZMKJ@PHHUHT  ySYHIHIH Ay, =X, , — X,
(2=0,1, ..., n—1) HHHT 3Hr KaTTACH, SIBHH
A, = max {Axk} =max{Ax0, Ax, ... Axn__’,} '
isken .

MARIOP P Gjrunmununz Quamempu ne6 araragd. MacanaH,
[a, b] = [0, 1] 6yacun. Hygrasapuusar

128 92
S T R T R T R T R
0, 2 4 8 8
10’ 10" 16 10’
ccremanapy [0, 1) cermeHTHHHD
12 9
Po=[0 = & ..., = 1},
! { 10’ 10’ 10’
2 4 6 8
P = 0; Ty T oy Ty T }
CE { 107100 107 10

GyMunMIapn  6YAnd, yJapHHHr AuaMeTpaapH  MOC  paBHiija
Ap = _l%‘ ?‘Ps == Gynagn. [@, b] cermeur Gepunrau Xosja

'YHHHE TYPJIH yCyJiap GunaH HCTANral COHRArd GYMMHUIIAPHHA
Ty3n MyMRHH. By 6fumHmusiapaad ufopatr tymiaam & Gyacud:
¥ ={P} :

2. NuTerpan AUFNHAH
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f(x) dynrunsa [a, b) cerMenT)a aHUKJAHTAH Ba yerapasiaH-
raH Oyacud. [a, b] cerMeHTHHHr P OYAHHMIUHHH  Kapaifiuk
(@< b), Gy Gjmumura Moc KeayBud Xxap 6Hp (x,, X, ol k=
=0, n—1) opanuxia uxtuépmit E,(E, €[x,, x, 111} HYKT2 onHG,
KyAuaard AuFHHJIUEH TY3aMu3:

n—1 .
aof) = 2 (&) Ax,, (¥pq — X, = Ax,).
k=0
Opatpa 6y fvrnnan  f(x) YHKUMAHRHE wnmeepas durunducy
ékn Puman durunducu 1e6 atanaiu.

3. AHHK MHTerpaJHHHT TabpUH

l-taspud. Azap e >0 Gepurzanda xam wyndad § =
= 8e) > 0 maexyd Gjacaxu, duamempu A, <8 byjazan |a, b]
oparururune Xap xandald P 6gaunumda (PCF) xamda [xy,
X1 OpaauxOan caunear uxmuéputdt §, (&, €lx,, x, 1) #yxma-
Aapda 1

. n—
E{(Ek)Axk—l <eg
k=0
menecusauk baxcapuaca, y xoadn 1 conunu f(x)y gynxyuanune
la, b] opasuxdazu anux unmeepasu O0eb amasadu 6 yHU '

I = fi(x)dx

Kabu beacuranadtl.
I-Mucoa Ywdy

) =x.
YHKUHARUHE [@, §] cerMeHTAArH MHTErpasHHH XHCOGMAHT.
Mavaymiu, f(x) ¢yHguns yayH [q, ] cerMeHTEA HHTerpaa
fMFHALA

=l

o= 2 EAX,

k=0
Kypunmuga 6Ysm6, Gyuja
Axy= X =%,
X, <& < Xy
By renrcusmukgan, Ax, >0 6yurann yuyH Tonamus:
X Ax, < A, < x4, A%,

13—438 103



n—1 n—1i

2 XAr, <o x4,

. k=0 k=0
n—I1 =l
Suin Z xAx, Ba } X1 A%, BUFHEARAADHA Kyiuaarnya ya
k=0 k—ﬂ
rapTuput €3u6 onamua:
=1 n—i
N xAx, —z XXy — ) =
k=0 =0
! n—I|
—_ — _——— N — ) =
=3 ;’.ﬂ(xk-i—l 5 3 Z("k-;.[ X =

R—ai

~ ]? 82— xh— —- 2 Axg =T 2 Ax2.

Al"ap X, 3 = X k)+ Axk SKAHHHH 3‘bTH50pl"a OJTC&K ¥ Xxohia
=1

2 XpBxy = bh_az +—- E Axg
k=0

6ynazn.
Jemak,
-1 n—l
b_g? h
——NA 2
% % Bxogs - 2 Axi.
By wmyuocaGaraan 1
' bl_a? 'S 2
‘ 0—— Y 2 Axi

k=0
i n—1
TEHrcHs/IHK KeJub 4nxaan. CyHrpa -E-Ezlx‘g YUIYH
k=0
ne-1

—t
——EAxkgk 5 "Eaxk—
R=:0

{h, = max { ﬁxk }) Oymumvnan A,— 0 1a

r—=1

!
—2‘2 Axt — 0 6ynazu.
k=0
Hemax, '

limc—

&
b"-—a2
, ADHH j‘ .
Ap0
P p
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2-Mucoa Yuwéy
{1, arap x pausoRan coH 6yaca,
x(x) =10, arap x uppauHouan coH 6y.ca.

Hupuxne ¢gynxunscd yuys [0,1] cermentaa murerpan MaBmyk-
JIMKKA TeKUIHPUHHT.

By dyukups yuyH xapana€rrap opanukia HuTerpas  HHFHH-
Iu Kyhuparuga Gyaagu:
__ |1, arap Gapua &, paunonan con Gyaca,
= {0, arap Gapua &, HppauHoHaa coH G¥.ca
Pagwankn, A,— 0 pa ¢ AHFHHIM JHMHTIA 3ra 3Mac.

Hemax, Hupuxae dymkumsacn ([0, 1] cermenTia moTerpas-
JABYBYH 3Mac, '

4 NapGy #AurHHAHJAPU. AHHK HUHTErPAJHHHT
fomkava tavpudiu.

f(x) pynruua [a, b} opandkna awkkianraH 6yans, yerapa-
Jadran G¥ucHd. [a, b} opanHKHMIF GHpOp

P={xpx,...,x)EF

Oynuinumay onaityMk. TYMnaMHHEHr AHBK YerapajapH Xakujard
Teopemara Kipa

my, = inf { [(x}}, x€lx; x,.),
My = sup{({(0), %€ Uty %y (k=0 m—1)
nap MaBXKYA Ba HXTHEDHI §k_E [%e %54 yayn :
m, < fE)< M,

TEHICHJHK/IAD YPUHIHAUD.
2-raspud. Yuidy

n—l n—1
sffy= ¥ mhx, SH = > MAx,
k=0 k()

BUFHHAWNAD MOC pabMiaa JapSyRunr kyHu xamia toxopH #u-
FHHAHAApH Aed aTanaajiy. : '

Haply fusuHA#napy yayH KyRHiard MyHocaGatiap §pus-
aupnp: (k, {1, 279-6e1).

) s <of) < S
2 me—a) <s () < SN < M@ —a).

M = supl{f(0)}, m = ini (f(x}}, x€a, b].
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F® Ilemax, 2) mynocabat IapSy BuFHHAHIADH Tynnamnapmmnr
yerapaJaHraHMMrHHE GHIAMpaan.
3-ravpud. {s()} mynsamwunz anux roxopu  weeapacy

f(x) dynrkquanunz fa,b) oparuxdoew gyiu unmeeparu deb

amarady eéa
&

= | fide
F
xabu Geszurauady, _
{SANY mynramnune anuy xydu uezapacu f(x) pyrryus-
Hune (a, bl opasurxdazu roxopu unmeepary 0ed amaaadu ea

b
i= 5 f(x)dx

xabu Geszusaradu,

4-tavpud. Aecap f(x) Pyrrxyusnune la,b) opasuxdacu
Kytu ea toxopu ummezparrapu Oup-bDupuza menz Gjaca, y
xorda f(x) pynryua [a, b) oparuxda unmezparranysdu Oe-
Uuradu 60 YAGPHUHE ymymull xudmamu

=[=]

f(x) yuxtmsnanr [a, b) opasurdaeu anux unmezpary (Pumar
unmezpaau) Oeifusadu sa y

b
{ fx
Kabu Gerzuaanadu,
Hemak, . . ,
§ fdx = § foode= { .
Arap ’

b 6
{ fdx = { fidx
a a
6ynca, y Noiza f(x) dyHkunsa [a, b) opasuxda unmezparran ys-
4y gmMac Jeituaany.

3-MHCON. Ymby

f(x)=x

byHRIM 4-Ta1,pn¢ épnammna [a, 5] opanmgna HHTerpanyiaHys-
YK 3KAHHAH KYPCaTHHF,
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la, 8] opajHKHHHT HXTHEpUA P OGYJHHHILHHH ORaMH3 Ba
f(x) = x yuyn JapGy HHFHH#IADHEN Ty3amus. Xap Oup

[x, %, ] (#=0,r—1)

opandkaa m, = x,, M, = X, 9KaHHHH XHcoGra OJICAK,

slf) = 2 X Mx, = 5 _as ZA"‘k’

=4
bs__as
S(f)_E gy A =—5— Zsz
P k=0
HolaJapRU TOMaMHS, '
By MynocaGaTnapnan
| sup {5} = ==%,
inf{S,(H} = bz_az
SKaNMHK KYpru kMAHA >Mac.
JeMax,
E
bt o e as

“'L—'—av

_._.—,
da

6yaub, f(x) = x byHkuus la, bl opasmkaa uHTErpasNAHYBYH Ba
b

br—gt
jxdxm 7

4-mMucon Ywby
__[ 1, arap x paumoHan con 6y.ica,

‘ - ¥¥) =10, arap x nppaunoan con Gfca.
Lupuxse dysxumncuun {0, 1) opamkaa 4-rakpad  Epravmia
HHTETPAJIVIAHYBYMJIHKKA TEKIUHPHHT,

[0, 1] opanukgHHr uXTHEHE p OyJMEHIMHM KapafiMH3 Ba
yHra nucOatan Dap@y HHFHHAMAAPHHU TY3aMu3:
n—1
s = Y mAx, =0,
-]
SfH = 2 M Ax, = 1.

P
197



Bysan
sup {s,(f} =0,
inf {S ()} =1

SKaHA KeaHb wukand. Hemak, Hupaxsie dynkuuscununr [0, 1]
OpaJiHKZa KyAH Ba KOKODH MHTerpa/sapy Masxyd. Jlekuu

! 1
§ a0 de = [ya)de
] ]

Gyaranu caGa6au y [0, 1) opaauxaa Hmerpannanynﬁu IMaC.
AWy unTerpanHuir 1- Ba  4-Taxpuiapu  ¥3apo  3KEMea-
JIeHTAUP. :

2-§. AHHK MHTETPAJHHHT MABXYAJIHTH.
HHTEFPAJIJIAHYBUH ®YHKUHANAP CHHOU

I-reopewma. f(x) dynkuna [a, ] opasukpa aHuKnaHrau
Ba uerapananran 6yacud. By dymkoua [a, b] opaamkpa wu-
TerpaiaHyBun GYMWIM y4yR ‘Fe >0 oJunraHpa Xam WyH-
Ra#h & = 8(c) >> 0 con TonHARG, [a, B} oOpamMKHMHI AHAMETPH
A, << & 6yaran xap kaHmafi p GYJRHHLIra HucGaTa

Sh—sH<e M

TEHICHIMKHHHT GaMapHAHIIE 32pyp BA eTADAHAMD.

Arap assasrugier f(x) pyHKuHaHuHT (1, X, .1 (k= 0,n—1)
OpaJHKJard Te0paHMlIHAN @, OpKaax Gearwaacak, y xomda (1)
TeHTCH3IMK

}‘: wAx, < 2)

k=0

KypuHuwra sra Gyiaiu.

2-teopema. f(x) oynxuun [a, b] opaimKaa ysAYKCH3
Gyaca, y wly opajMKia HuTerpaiaanysui Gyaaau. _

3-reopema. f(x) ¢yukuns [a, bl opasukaa uerapaltad-
rag 83 MOHOTOH Gynca, QYRKUMR wy OpasHKAa HHTerpan-
JHanyBuy GynamH.

4-teopema, f(x) dyuruua [a, b] opamukda uerapanad-
rai ea Oy OPaMMKHHAr YeKAH COHAATH HYKTAJApHREA y3uaHui-
ra ora GyauG, Koarau Gapya HyKTanapupa y3aykcHs Gyaca,
byHkuna Wy opaiMkpa MHTErpaMdanysun GyaaliH.
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S5-mucog. Ywby
b
1=\ x%x
|

HHTerpanHl Xucobnanr.

J(x) = x* dynrLMa [a, b] opajnKaa Y3AyKcH3 GYJraHH yuyH
2-TeopeMara Kypa y KapaiaéTraH opajHKAa MHATeTpaJnaHyBYH
O¥nanu.

JeMax, Oy tbyHKuuﬂHHHr {a, b} opanuy 6¥Viluua wHTErpamM-
HH Tavpudra Kypa xucobaawpaa [a, &) OpaiuKHURr  GYNHHUINB-
AH xampa xap Owp lx;, x,,)) 6Ynakza &, HykTanapunu wuHTer-
pad fiIMFHEAM Ba YHHMI' JHMMUTHHH Xucobnawra KyJai Kumb
O/ HMKONHATHrZ 3ra GyJamus.

Llyuu sv1HbOpra oaran xo.ja [a, bl opanukHu # Ta TeHr
Gynaxka 6ymb, & (k= 0,n-—1) Hyxranap cudatia [x,,
X,1] CEFMEHTJAPHHHT Yar YeTKH HYKTalapuRH ONaMH3.

Hatuxana
n—-l
( +k - b““)2=
k=0
=":”[na2+2““’““’(1+2+ A+ — )+
+(b—a')2(12+ 22+ +(n_l)2]=

n 2 +

L0 —-na)? A ])n(?n — 1)]‘
n2 6

A= 0 (n—> o0) na nuMuTra YTHG, TOmAMH3:

limo ()‘)-w-—-— (6* —a®).

Ap—0

=b—a[ +2a(b a nap—1)

Hemar,

6-Mmucon. Ywby
t

{a*dx (@>0)
0
HHTerpaaHn xHcoGaaHr,
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il

Xynau wropunary 5-vmcoara Yxwawr [0,1] cerMeHTHH Terr
7 Ta 6yMeKKka Gynamus ea §, Hykvamap cudateia [x,, X,

(#=10,n—1) cermeHT/apHHHr Han YeTKH HyKTaJlapHuy 0na-
Muz. Hatiikaga

nl Al
- L o2 oa—=1
Up(f)"" f(EpAx, = f a4 =y ath
=) _ ]
Synamu.
a> 0 skaHmHE XHCcOOra OAraH XoMHa f—» 00 34  JHMHTra
U6, TONAMHS!

a—1 a—1

1
j"axdx = lim =
o

Moo @l — 1 fna”

l/n
1
Xycycant a = e 6yaca, {€ dx mmrerpan e—1 ra Tenr Gynanm.
) o

7-MHCOJ. Yy

bdx
Y 0<a<h)

x2
a

HHTETpajHH XHCOCJIaHT. :
@apa3 kuaadank, P [a,b] CerMeHTHUHr HXTHIpHA OY.THHHUIH
Gyacur, &, wykranap cudartufa KyAuAardaapHy  OflaMus:

LE=Vxx, Gk=0n-1)

Harmmxana
el n—1 Axk _
oy = I~ N -
= k=0
n—1
— (_L_;)z LI SR S
= P Xpaq X x b
o R -+ 0 " a
XOCHA Gyaany.
Hemak,
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8-mucoa Yumby
b
jxdx
a

HHTETpaiHH (@, b] CErMEHTHHHT HKKHTA Typanya OsuHuniia-
puia sa §, HyKTalapHHHT Xap XHJ TaHJaHMILJIApHAA XHCOGJaHT,

a) la,b) cermenTd n+1 Ta Teur Gysakka Gyamb, &, Hyk-
Tanap cuparupa (x,, x,,,) (k= 0, 1) opamsapmumr uan uer-
KA HyKTamapuiH onamas. Hatuxkana

n
_b—a g b—ay =
O”(D_"JrlE(aJ'"k "t |)

R=0

[(n+ 1)a+b“‘“(1 + 24 . +n)]=

_ [( "+ )a_i_b:cl: n{m:l)]

XOCHA 6j’rﬂaﬂ.u.
n-—> oo fa JuMmdtra ¥THG TONAaMH3;

t b — 2
fxdx =" 5
a
6) la, b] cermentay n Ta Tedr Gyaakka GYy.mG, &, HyKTa-
Jap cutbarita xap 6up [x,, x, ol k=0,n—1y opaangaap-
HHHT Ypracuia éTyBUH t +-2xk+' HygrafapHid onamus. Ha-
THKARA

_b—a xk+xk+1 b—af x, -+ ¥ X +5
o=te Qi tesn g

2 n
k=0
Xy _obx, b-waf x4 x,
b ) (BT Ly
b— - -
+xn_1)_ na(a+b+(n_1)a i—b a n(n2 1))
6y naau.
n—- o0 fa JHMHTFA YTHO, Tomamus:
b
g bz_az.
5.1dx-— 3

a
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Mucon Ba macananap

1. Arap f(x) dyukuua [a,b] cerMeHTAa HHTErpaliaByByy
6ynca, YHHAT Iy CerMeHTAZ YerapajaHraH SKaHJAHIMHA HC-
GOTNAHT.

2. f{x) GyHKuma [a, 5] cerMenTaa HHTEIPAASAHYBUH GV /IHILK
yuyH ¥.& > 0 oannranfa xam myuaai 6 == §(e) > 0 romuwmb,
Javamerpaapa § naH kuumk Gyarad la, b] CErMeHTHHHP HXTH-
éprit P, Ba P, 6yauxuunapuaa

|Upl (f - c"'p3 {Df e

TEHFCUS/IHKHHAT Oakapu/iuy 3apyp Ba eTapau  3KaHHWHH HeGoT-
JIaur. \

3. Wnrerpan AHPYHIHHAHT JUMUTH Taspubuun [efine GViiu-
4a KeJITHPHHT.

4, Yuby
i il

i3
a) [ sinxdx, 6) | Rde, B j']/;?dx,
Obd a b a

r) g-;"—(o<a<b), n) j Sdx, n€g n— |

HHTErpasinapHy Taspud EpAaMMRa XHCOOIanT,
3-§ AHHK HHTETPAJHHHI XOCCAJAPH

1°. Arap f(x) dynxuna [a, ] opannkia HHTerpasnTaHyBuy
6yica, y ucranrad [o, f] < [a, b] opainkaa XaM MHTErpaf-
nagyeuu 6ynanu.

2°. Arap f(x) ¢ynkums [a, ¢] Ba [c, b] "opanukiapra HH-
Terpannanysuu Gyjca, y xonma ¢ynkuust [a, b] opasukia Xam
nATerpassianysvyd Oynanu Ba ymby

b € b
j f(&)dx = jf(x)dxﬂ—jf(x)dx
dopMyna ypunam 6ynanu.
3°. Arap f(x) dyHxums [, 6] opaiMKLa HHTErpasIaHyBUK
6yaca, y xoama C-f(x) (C-—const) xam 1y opajiHKRa HHTer-
pasiianysuu Gyaann pa ywdy
b b
ij(x)dx__-cjf(x)dx
a a
dopmyaa Ypuusm GynamH.
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4°, Arap f(x) Ba g(x) dbysxunsanap {a, b) opanukaa murer-
pajiaHyeun Gyaca, y xoaga f(x) + g(x) oynxuma xam wy
OpaJiHKJa HHTerpaiianyBud Gfnagu ea ymGy

f[f(x);tg(x)]dx = j?f(x)dx:t fg(x)dx

dopMyna Jpuran Gyaany.
l-uatumxa. Arap f,(0), f,(2), ..., [,{x) dysxuusaap
fa, b] opamukaa uuTerpannanysus Gyaca, y xoama ymoéy

Cily @) + Cofs @) + ., . +C, 1, (&) (C: =const, i=1,n)
hyHKuMs Xam wy OpaJHKAa MHTEerpannaHypdH pa

b
fIGHRW+CHLW+ ... +C,f, M dr=

b b
_ =thuup+“.+qjgumx

dopmysa fpunan Gynam.

5°. Arap f(x) Ba g(x) pynkumsnap [, 6] opanuxaa umter-
pannanyeuu Gyaca, y xoina f(x)-g(x) GyHRUHR XaM Wy opa-
JIBKJA HHTerpastiaHyeuy 6yjaiu.

2-HaTumxa. Arap f(x) dyuxknua [a, 5] opasmgaa HmuTe-
Tpaananyeud Gyaca, ¥nEN yuye [f(x)]" dynxkuna xam my
OpaNHKAA MHTerpaIAHYBYH CyaalH.

6°. Arap f(v) dyukuua fa, b] opanHKga HHTerpas/NaRyBUH
Cy/mmb, ¥ x€la, b} nap yuyn f(x) = 0 G¥aca, vy xo1za

&
pmm>o (@> b).

G{aany.

3-raTuxa. Arap f(z) Ba g(x) dynxuuanap [a, b] opa-
ARKRA WHTerpaananysuu 6yau6, ¥z € l[a, b} aap yuyn f(z)<
< #Z(x) TeHrcuImux Ypunam 6yaca, y xoaxa ywby

&
{1 {a@as

]

TEUTCHIMNK xaM Jpunm Gyaanw,
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7°. Arap f(x) dyuxums [a, b} opamxia nmerpamanyaqn“
6yaca, y xonfa if (x)| GVHKUEA XaM Wy OpanuKAa HHTEr DA
Janyeuu GYnagu Ba

\jf(x)dx] j{f(x

TEHTCHANKK YPHHAN GFnaau.

f(x} ByHkuua [a, b} opannKLia aHMKAAHTaH Ba Yerapajganraf
Gyacud. ¥ zompa [a, b] opanmxga mo=inf{f(x)}, M=
= sup {f (x)} maBxyn sa ¥x¢la, b] nap yuyd

<fl) <M

Tenrcnsnnx YpuHim ﬁynazm
8°. Arap f{x) Pynxuun fa, b OpasTIE 1 HHTErpanfanyByH
6yaca, y xo.rmab WwyHRail  yarapMac w (m < p < M) con mas-

WMYIKY, ywly jf (x)dx == (b —a) TeHrsHK Vpuuan Oyiaiu.

(By Vpra KHHM&T XaKKJary TeopeMa.)
4-yartuxa. Arap f(x) bynkuusa [a, 4 opa.-mlg,na Y3aYK-
cr3 6yaca, y xoapa Oy opamukha wywiait ¢(¢C€ [a, b)) nykra
TONHAAJKKH,
b
JH@)dz =1 @®—~a)
TEHTARK YPHHAH GYaazH.
9°, Arap [(x) Ba g{x) $yekutsnap [a, b] opainkia HHTEr-
paananyBup 6ynub, g(x) GyHKUMA WY OpaJMKAd V3 HUIOPAcHHH
Varaprupmaca, y Xoaja wynjail yarapmac p (m < p << M) con
MaRXYAKH

b b
Sf(x)g(x)dx_= [.lj g({x)dx

TeHrAHK ypuumi 6yaanu.

S5-HaTHka. Arap f(x) dynxuuaa (@, b) opasugaa y3ayK-
cr3 Gynca, y xonaa {a, b] opamikma wynpad c(c¢la, bl)
HyKTa TOMHNAAKKHM,

|4 b
(1@ g@de=1() {g(z)dz

TEHrIHK YPHHAH GYaaju.
204



F{x) pynxuna fa, b] opanuria HHTerpaJaHyByH 6yncry.
¥ xonpa auu, unTerpaanr 1°-xoccacura xypa f(r) ¢yHKUHA
uctazrat [a, x} C[a, 8} (@ < x < b) opamugna xam hH'rerpaJI
JiaHyBuH 6f/any. PaBluanky,

{ra
p
HHTErpad x ra GorauK Gyaamy. Yuu F(x) 2e6 Gearuiaimus.
F(x) = jf(:)dt
0

10°. Arap f(x) dyuruma {a, ] opamukaa HHTerpaJ/aHyBuH
6¥aca, F(x) byHxuua wy opasukia y3ayKcHs 6Y.aaju.

11°. Arap [(x) dyuxiua [a, b] opatHgAa HHTErpasIaHyBuH
6yaH6, x,6(a, b) Hyxkraga ysayxcus Oynaca, y xoapa F(x)
DYHKHHA ¥, HyKTaga auphepenuuanianysuy OYaaan Ba

F gy = Fxp)
TEHIVIMK YPHHIHIHAD.

6-naTuma. Arap f(x) dynguna [a, b] opannkaa y3ayk-
ci3 Gyaca, y xoapa W €{a, b] nap yuyn

P (@)= f=)
6ynanu. :

SHAN IOKOPHNA KJATHPH/rAH aHHK, RHTErpajIHUHT XOccajaap-
JaH Gab3UAADHHH TaXJLLI KHAAMMS,

4°-xoccara kypa f(x) ma g{(x») dynxuuanap [a, b] cer-
MEHTAa HHTErpajulaHyBud OYaca, y xoata f(x) &= g(x) dyuk-
LU XaM Wy opa/MiKia HHTerpafdanyeud Gysaagu.

Qapaz gunaiiwk, f(x) + g(x) dyuxuua [a, b] cerMeHTAa
MHTeTpa/IadyBun 6¥acHs, Y Xonda f(x) pa g(x) dyHxuksaap-
HUHT Xap AOHM [4, b) cermedTIa HHTEIpa/JIaRyBYH 3KaHH Kesud
GHKAIHMH?

Mucon caatrma ym6y

. f1, arap x paunonan cox 6yaca,
) {0 ara 67
, arap x uppatuoHan cor Gynca,
g() = {— 1, arap x paumonan con Gyaca,
0, arap x mppauuoHan cod Gysica

dyuumAnapay kapafiauk. Mavaymee, Gy ¢ydkuusaap {a, 8]
CErMEHTHA UHTErpaNANYBUM 3Mac, JiekuH f{x}-+ g{x) PpyHrmus
[a, b] cermentaa wMHTerpaJlaHyBuxpup. Arap zg(x) dyuknga
KYpHEMILMEY YarapTapMacial g (x) ¢yHkumua chdarnma ymby
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() = { 0, arap x paunosan con Gysca,
£ |— 1, arap x mppaunoHaa con 6ynca

dynruvsn  Kapacak f(x) 4+ g(x) dyukuwa [a, b} cerMenTia
UHTerpaiadyban GyMafiiH.

5° xoccara kypa [(x) Ba g(x) dpyskuuanap [a, b] cermeHT-
Aa HHTerpanjaHysun GVaca, y xoana f(x)-g(x) dyuxuus xam .
[@, b) cerMeHTAa WHTErpa/anysuu Gyanu.

f(¥)- g (x) dyHruusiHUAr [0, b] cerMeHTAa HHTerpaVIAHYBYH
SYymumuan f(x) Ba g(x) ¢yukuwanapuusar [a, 6] cerMenTna
Xap AOHM HHTETpaJNaHyBuUn OYJHINK KeauG YUKaNUMH, JNerad
CABOJI TYFHJAIH.

Mucon cudariuna ymby

— — [ - 1, arap x paunoHan cou G¥.aca,
) =g {— 1, arap x uppanponan con 6jica

dyHkunsrapun  Kapacak, f{(x)-g(x) ¢yukuuauuar [a, b] cer-
MEHTIA HHTErpaiJiaHyBUM SKAHHHH KYPHWI KHAHN 9MAac, JeKHH
f(x) Ba g(x) dynxumanap [a, b] cerMeHTAA HHTErpaliaHyBUH
GyiMaiion,

Xynmau wy f(x) dynknus épAamupa 7°- XOCCaHH XaM Tax-
JIM Kuain MyMKMH. Paswadkn, [f (x)} = 1 $yHKOHA Xap AouM
la, b] cermentaa unTerpannaHyBuH, JekHH f(x)} ¢yHkuua Gy
Opa/IuKJa HHTerpaAlaHyBUd 3Mac,

4-§. AHHK HHTETPAJIIAPHH XHCOBJIALI

I. Heioton — Jlei6nun dopmynacu.

B-teopema. f(x) Qynkuna [a, b] cermenTaa Y3AYKCH3
Gyaca, y xonna Gy dyHKuuAHURE uXTHEPRA GownaHFHd (PyHk-
ugacH F(x) y4yH

jgf(w)dw=1"(x)

b
= F(b)—F (a)

$opmyna’ YprHAKRAHD.

Opataa Gy dopmyna Hewomon- Jdetbriy gopmyasacy  Aeiim-
JanH.

3-Mucon Ymby

h2
5 dx

shl 7/]_'?-;5

HHTerpaJHH XucoOmar,
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sh2 sh2

j. dx =In(x+1/rx2) =lnsh2+1/l+sh22

VIt shi4- ¥ T4shsl
sh] shi
— qp Sh2+eh2 =lnez+e‘-2+e=—e‘—2 e lne=1
sh 1 4cht etel e —e! o

2. AHUK HHTerpaAlapHH Xucolaam ycyJadapn
I°. ¥3rapyBUMHH aaMamTUpHIl YCY AU
2

®apa3 KunaiauK jf(x)dx HRTETpa/iAa Y3rapyRuH x yiuGy

a
¥ =o¢() dopMyna OujaH aaMawTupHAraH OYHG, Kyiuaarn
waptaap GakapHACHH: _

a) o(f) ¢yuxuua [, P] opaiMkAa aHHKAZHTAH Ba Y3JYKCHS3,
¢t ysrapysud [o, P] cermenTAa yarapraHaa GyHRuMa KuiMariapu
{a, b] opamuknal YHKMAaiAH;

6) @) =a, o@)=20,

B) ¢ (f) pynkumpa [a, B] opanuKaa y3ayKcH3 XOCHAara sra.

Y xonna

b
(tydx= ff(q)(t»cp’(t)dt
a =
TeHr /MK YpHHAM G¥aanu.
Onaraa Gy dopMyNa [eeapysiunil QAnGUMupud urmespai-
Aqit hopmyaacu nedunaId.
10-Mucox Ywdy

o
Y 2Va—x dx
b

HHTeFpaJiHy XUcof/IaHT.
x =@sini aJMAIUTHPHIL HATHXKACHAA

a n;2
Sx"' Vat-—x* dx = a“s sin®*#-costidt =
0 ] :

o2 |
=—j. sin 2idf = 2 hgos“a't =
' ]
nf2
ﬁi(f__““‘“) 1
8 4 1

6ynanu.
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2. BV¥aaknal auTerpanaam ycyau

u(x) Ba v(x} (QyHKuHANapHHHT Xap OupH (@, b] opamKkaa
y3ayKkens i (x), v'(x) Xocumanapra sra GyJcuH. ¥ Xojna
b b b
futydo() =@@oe)|— o du
a a ]
dopmyna ypunmMARD.
Onaraa Oy (opmyna aBUK HHTeTPasiHH OpaaKkaal unmezpai-
Aqut popmyaacy Jed aTanani..
1l-mucoan. Ywby
T2
1, = j sin"xdx, n=0,1 2 ...
1]

HHTETpaJHH XHCOOMAHT.
By mnwrerpan n= 0, n =1 pa xycycuii xoanapra coxfa
xucobaanans:

mje 2

10=J”dx= z, 11=J sin xdx = 1.

n > 2 6yaranfa GepHiraH HHTErpasHH
n/2 /2
I, =\ sin"xdx = j' sin”~! xd ( — cos x)
0 0
KYpHEMIna 8346, 6YnakJa6 uuterpasnaly (QOpMyJacHHH KYa-
naimus. Harxana
niZ 2

lxcosx)] +(n— l)j sin®*%x.cost ¥ dx =
Q 0

I, =(—sin""
n 2

=(n-—1) sin"__zx(l —sin )y dy = (n— )| sin" > xdx —

1]

a2
—(n—1) f sin” xdx
. 1] '
6yau6, yHaaH
[ ="=1

n n n—2

PERKYPeHT GOpMYJIa KeJHG uHKamH.
By dopmyna épaamuaa n =2, 3, ... 1a OepunraH uHrer-
PANHHHI KHAMAT/AapHHM KeTMAa- KET XHCOOJAli MYMKHH.
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n=2m xydT con 6yacHH, ¥ Xoala

[ = 2m=l 2m=3 5 3 1, _@2m—it n
2m 2m 2m-—1 6 4 2% emu 2
Oynagu.
n=2m-+1 10K con 6yicud, y xojla
! - 2m . Im—2 _6_1_2_ — 2mn
T 9mal 2m—1 "7 5 3 ' @m4pl
6yaany.

12-mucon. Arap f(x) dyaxuna [0,1] cermMenTaa y3nyKcus
Oysca, ¥ xonaa
w2

jf(smx)dx— i flcosx)dx

MyHocalaTHH HcOGOT/aHr.
xE[O, %] Jap yuyH sin (? —x) =05 X

SKaHHHK Xucofra oNnG TomamHz:

/2 2

Fromo =T on(—soc== (3 -

e

_x)]d(-’l-x)=j f(sin®) dt (x=%—x).

w\a

a2

5' f(sin ) dx = §f(cmx

w2 by
Xycycan J sin” xdx = f cos' x dx SKAHUTHHH TOMAMHS,
. b i :

13-Mucoa. [—{, {] cermentia y3aykens f(x) yHRUuSA

YUyH
a) arap f(x) xydr dynkuua Gyica,
t 1
[ F@de=2- [reaas
-1
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6) arap f{x) Tox dyuKuma Gynca,
3
j F)de=0
-1

Myrocabatiapssd uefoTaaHr.
[

jf{x) dx unterpanus amux uuTerpanuuur 1°, 2°- xoccanapupan
=t

dotizanannt kyhuparaya Esamus:
: 0 !
jf(x)dx=5f(x)dx+ jf(x)dx.
-1 - —~i 0

i}
jf(x)dx HHTeTpasiza X = — [ a’AMAITHPHIN HATHKACHAA TOTa-

=1
MH3:

0 { {
_jf(x)dx-«—ﬂ §f(e0dr=§f<—x>dx.

Mlynaati wums,
{ 4
{t@dr={far+ ff(—x)dx= fLfG+f(—n] dx.
0 ]

¢
Y, g
{ Arap f(x) }K);Cp‘l‘ 6yaca, y xonmma f{x)=f(~—x) 6ysmb,
j' fRyde=2. 5 f(x)dx MyHocaGarra sra 6§siamns.
i 1]

, Arap f(x) Tox 6Vaca, y xonpa f{—x)=-— f(x) 6yqub,
j" F(x)dx = 0 myHocafaTra sra Gynamus.
-

14-mucon Arap f(x) ¢yHkuua (~—oo, co) opasuxta
aHHKJAHTaH, Y3JIyKCK3, happiit 6Ysm6, yuunr xappu 7" ra TeHr
Gyaca, )
a<T T
f Flx)de = 5‘f(x)dx. ¥ acR,
a Q
MyHocabaTHi HefoT/IaHT.

Anug  wmererpanmmuur  1°, 2°- xoccanapuman  ¢ofitananus,
a+T .

S f(x) dx wHTerpannu Kyfuparada €3aMu3l
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a- T4a

f o) d = jf(x)dx+§ fn) de.

fO) dymuma yayn fx+T)=f{(x—T) = f(x) IKAHIIATH-
HU Xuco6ra onmd, TOnaMus:

a+

e+ T
j f(x)dx=j f(x-—T)dx=’j fx—Tdx—T).
T T

SH,[},H a-+-r

{ Ha—Ddx—T)
r

Hﬂem&ﬂﬂa x—T =2 anMawrmipulibn Gaxapamus. Hannkaga
a a
f f(x)dx = g‘ f(2)dz 6yaamu.

T ¢

Hemaxk,

a+T

T a o
( fx)dx = Sf(x)dx-F Sf(x)dxz Sf(x)dx-{-
a Q 0

’ T T
-+ jf(x)dx= j‘f(x)a‘x.
a ’ o] ’ .

15-mucoa. Yuby

[
=

e—=2an

(cos In %)’l d¢, nEN,

HHTErpajisy XucoG.Ianr.
Hnterpan octizard Hpola KYPHHMIGHHN KyHMAAarHua yarape
THPAMH3;

l(cos In —l—)’ |dx = \(cos (In x))" {dx = |-- s.in (Inx) - -':? dx.

—Inx = { anMalTHPUII HaTIKacuza

2 n

=§ [sinddt=2n Ssintdt= 4n
0

Oyaamn.
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16-MucOA. Ywoby

Il
Ry
=
NI

|

I

Sy
TE
Il

-2

17-Mucoa Ymby
I = f(xlnx)“dx
1

HHTErpaltHR Xucobaaur,
AHUK uHTerpania 6Ysakna6 umuTerpasnaml  $opMmyaacHaaH
dolinanarnb, Tonamma:
dx x8

u=1In*x, du=2lnx}- —, v=—.
X 3

e [} e
3
-2 x2lnxdx=e—-—£-jx“lnxdx
. 3 33,

1= In%

[
I = Sx* Inxdx unterpaira nAsa Gynaksal uHTerpasialli
1

dbopmynacHin Kyanaw HaTHKacHAa

& [:4 xse
[ =X ]—-_j"rxzd =2 2l
L nx|—-| I 5
1 i
o8 et 1 2¢8 1
TSI + 9



Hemax,

MHTErpajiHd XHCOOMaHT.
x = §in¢ aJMAIITHPHUL HATHKACHAA
2

ni2
. n
!n=jﬂnt¢th:iYﬁﬁt&
0

cost

L]

G6ynanu. 11-Mucoara xypa:

a2 M.i, arap n = 2k Gyaca,
I == [sin”tdt= @ar 2 .
n

b 24! arap n =2k -+ 1 Gyica.

@k + Init’

19-Mucoa Ywby
1000

1=§ (<} dx

HHTETPaJIHH XHCOG/aHT.
Hurerpannanysun QyHKunaIap cupura Ol TeopeMara Kypa
[x] byukuma [0,1000] cerMeHTAa WHTeTpPaJaHYyBUHAHP, UYHKH
y [0,1000) cermentaa yexny cormard (999 T1a) HyxTanapnad
6oIKa Gapua HyKTajapia y3/lykcH3. AHHK HHTErpaj Xoccasa-
punan ohfanaHud, Tonamus:
1000 1090

!=5 [x]dx=§[x]dx+ §[x]dx+ —I—S;; [x) dx =
0 b 1

995 . 100

=142+4+...+999 = = 49950.

20-MHcoa. Ywby
6
1= in {2
t5[:4:] sin ( - x)dx_
MHTErpanti XucobnaHr.
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Hurerpan octuaare  dysxmns x =1, 2, 3, 4, 5, 6 nykra-
Japza ysu.numra sra. Jemak, fgapanaerrau Hu'rerpa.n MaBKyl.

{ --jltx]sm— dx + f{x] sm-——-dx-{— J[x] sm——dx+

i
§

+j[x] sm— dx + j‘ {x} sm-—-—dx—!— j'{x] sm——n dx =
s

=~£—[(cos—-——c 3 (cos—--——cos-—z—)-i-:i(cos?-——
-—cos—‘qéﬁ)—i— 4((:032—3-—:‘05—6’-1—)—& 5((:035?“—

6 n ] n n
—cosm|| = —|cos — —c0s — -+ 2 cos — 08 ~— —
)] n ( B 3 + 3 +3c 3

n m n — 3
4c053+4cos—6-——5c05—8-+5)— )

n

2l-mucoun. ¥Ywby
T
I'= [ xsgn(cosx)dx
)
HHTerpaJdHy XHcobaaHr,
Hurerpan ocriparu ¢ynkuns [0, n] opanukna cosx = 0 6¥-
.nannrau( = i;-) HyKTajaH Gomka 6apia HyKTAaAapia yaayK-
cu3. Jlemak kapana€Tra MHTETPas MaBMyI.

/2

.4 /2
!zg xsgn (cos x}dx + stgn(cosx)dx—-a-bg_ xdx—
¢ =2

p nd
— dex=-8—-|--——--—-=———.

a2
¥3

i /2
22-mucon f, = j'sm‘"xdx I,= j sin®xdx wuuTerpan-

JiapiaH Kaitcu GHPH Kam SKAHHWHH aﬁnmanr
Mawaymku,

x€ (0, g-) Jap yuys sin®x > sin'®x
TEHTCH3HK VPHHAH. '
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x=0 x= _:, HyKTanapaa sin®x =sinl®y

TEeHrAUK Gaxapuaub, x € (0, %) napaa f{x) = sin®x —sin'% >
> 0 6yaamu. Aumg unrerpasHsnr 6° xoccacira xypa T’fg x)dx>>
> 0, vkl 1, > /) TEHICH3AMK VPHHJILZHD. ’

93- MHCOJ. S?'p‘ra KHAMAT Xagujarua Teopemanau doitnana-
HHO . _
j}/—* dx, (©<a<b)

&
a

HHTerpanHl GaXxomanr.
ARuK unrerpajnunr 9° xoccacura Kypa
4 | 1 : 1
Y—;_ sinxdx = -——;_ sinxdx = —— {cosa —cosh)
JVx Ve .

]
6ynam. 0<<a<b na —— Ba jcosa—cosh| < 2
d <a<bm o<

Gysmmung xpcobra O/CaK, Y Xo/4a Gepuiirad HHTerpan yuyH

)5’ sin x dx 2
=i V'a—
Gaxora sra Gy.iamis.
24-Mucon Ymby

sin¥ . )

{ Vigr at

3 _
-0 tgx .
* { sinfdt
3 "
JUMHTHH XHcoBAaHr,

Vigx tgx ma ]/ sin x (yHKIMANAP Kapasa€iraH oOpaiHKAapaa

ysaykcu3 Gyaranm yqyu aHnK wHTErpaanudr 11° xoccacura
sin x

Kypa § vV tgtdtBaS Vsmt df WHTEerpasapEK 0KOpH uera-

paRHHT PYHKLRACH chJaﬂma Iuddepenunannamw Mymkud. Kapa-
naérran ndosa 3 KYPHHHWAATH aHHRMAcIMK GYiub, yHra
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JIonHTaNL KOMAACHHH KYAJAIl MyMEHH/IHCHHH KYputl  KHAHH
IMac.

Hemag,

sinx o

g Vigt d .
lim T = lim cos x- ¥ tg {sin x -
x40 x40 T

f Visind dt oty ¥'sin (g %)

= lim cos® % “/—n—._tfg Ginx) _
x=r0 sintg x)
= lim gostx }/ EEL S0 Br T,
x40 sin x tgx  sin(tgx)

25-mucoa. Ywdy

P2+, .. 40P
Se=— 5 (r>0

HHFHHIN JUMHTHEH aHMK HHTerpad &paMuna XucobJaHr.
S, MHFHHAMHHAT KYPURHWHHY KYHUEAryua Y3rapTupaMds:

s[4 2]+ (2]

"
-5 St
n n )
k=i
By finrunpu [ (x) = x° ¢yukuug yuyH [0,1] cermentaa (Gy cer-
MEHTHU TeHr 7 Ta GyJjakka GYauIl HaTWwkacHOA Xocun G¥Jirad)
unrerpas (Puman) HUPHHAYM 9KAHHHE KYPHW OCOH.

Jlemaxk,

PR |
lim§, = 5 xP dx = *
Hempo0 5 P“Hl P+ |
26-MucoN Ywby
"
. N n
d _nl-l;lg sin ; 24 cos k_n
= n

JMMUTHA GHHK HHTErpa SpaaMuna xucoﬁuaﬂr
n

ETapauua KAaTTa 7 Jap Y4yH sin — ~ == SKaHHHH 5bTH-
)

Gopra oficak, y Xouua
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n n |
..o .
lim sin = — ! lim = 2: —
f—roo n - kn n—oo N ko
=
n

24 cos — k=] 2+cos-—;

Gynany.

1
2+cosx byHk-
uud yuyH [0, n] opasukna (6y opaauk TeHr n Ta Gysiakka 6y-

Jﬁiﬂl‘aﬁ XOJIAA TY3HMras) HHTEerpas HUfHHAW SKAHH pasliaHfHp.
£MaK,

OHIM JHMMT ocTtHaa Typram udofa f(x) =

; /“; dx :I't_‘
X X
14 a >
= dx cos 2 d(tg 2) _
o 2 34 cosx = x =2 x
34igr — o/ 34-tgi—
2 2
1
tz Z
7
=—carclg\ —=}| = —.
Vs Va/l, V3

Mucen Ba macaaajap

5. Hyxrafa yanykcus pa 6y HyKTaHu ¥3 M4Mra onyRu Xap
Kanjai cerMenTJa HHTerpa/aJaHynud OyaMaran. Qyuku#ATa MH-
COJ1 KEATHPHHT,

6. Bupop la, b] cermentaa uerapanasrau [ (x) byHRuus Gy
CEeTMEHTAA HATETpaMlaHyBYM OYumMiud YuyH uxTHépuit € > 0
OJIMATaHAA XaM QYHKIWAHMHT Gapya Y3uAuUl HYKTaJapHHH ¥3
HUHra OJYBYM 4eKsM 6Ky CaHOKJ/IM COHIAPH WHTEpRA/LAAp CHCTE-
MacH MaBxyA 6Y.m6, yJapHUHT y3yH/HMKJApH HUFUHAMCH & AaH

KH9HK GYAHMLIH 3apyp Ba eTap/i SKaHHKH HCOOTJAHT.
7. Yoy -~

0, arap x — uppaumonaa con 6§aca,

tp(x)-——{i

m
, arap x == — 6yJca
n n

(m, newn, % & 0 — KHCKapMaiaHray Kacp).

Puman dyukumsicy uxrudpuit [, b] CerMeHTAa HHTErpaia-
HYBYH SKaHHHH HCSOTAaHr.

8. f (x) =sgn (sin E) ¢$yukunannsr [0, 1] cerMeHTAa. HH-
P \
TErPajl/Iad yBYH 3KaHUHKE HCGOT/IAHF,
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9. Yuwby

! ] o
f () = { p [x], arap x 5= 0 6V.ca,
0, arap x = 0 Gy.sca
byHeuustHuET [0, 1) cermeHTIA MHTErpaNiaHyBUH SKAHHHM HC-
foTAadr.

10. Arap [ (x) dyukuus [a, 6] cerMenTAa BHTErPaANaHyBUH,
Vxtle, bl nap yoyw e[ () <d 6ymb, g (x) dywuxums
fe, d} cermentsa ysaykcus 6ynaca, v xoana g [f (x)). dyuxuus-
HHHT {g, b] cerMeHTAa uHTerPaJNaHyBYH SKAHHHY McOGOTAaHT.

11. Arap f {x) Ba g (x) pyHKUMANAp HHTErpanjaHyBUH GYJ-
ca, [ (g (x)) QyHKuHA XaM MHTerPANNaHyBUR OVJMIDH 1uapTMH?
Muconnap KeNTHPYHY.

12 Arap | (x) dyuxima [A, B] cermentaa nyrerpasiaHyBuH
6¥Aaca, v xoiaa

h
tim [1f e+ B —F @ dxr=0, [a, b} = (A, B]

MYHOCalaTHH MCGOTRaHT.
13. Arap [ (x} ¢yuxuua [a, b] cermeHTAa HHTErpatiAaHyBUH
Gynaca, y xoana

‘ f;ﬂ (x) de =0

TeHrMHK Gaxcapummm yuyn f (x) ¢ypxunsuuur la, b] cerment-
Jary Gapya yantykcns OYurad ByKTafapiia HOATa TeHr Gy
3apyp Ba eTapau SKaHHAH HCOOTJAHT.

4. [ (x) ¢ynxuus [a, b) cermenTn2 wHTErpaananysdu 6j.a-
CHH. f_(17 dyuruua [, b] cerMeHTa HHTErpaNIaHy+ uH Gy

X

YuyH GHpOpTa eTapiH ILapT KeATHPHHI Ba HebOTJaHT.

15. f (x) Ba g (x) dbynxuusnap {a, ] cermMesTia uuTerpan-
NaHyBuH Oyqca, y xoajda :

b b b
Y170 g @] dxél/ff*(x)dx ~l/jg2<x>a'x

KotLiti- BYHAKOBCKHH TeHrcH3AHIHHY HCOOTAANE.
Kyitujars uHTerpajapHa XHCOGAAHT:
12 ¥Yi




18.

19.

20.
21.

22,

23.

24.

25.

26

27.
28.

29.

2
I]l—-xl dx.

0
dx

lxﬁ-f-?xcosa-l-l

(0 < a < 7).

]
J‘ dx
costx
—/4
9

ﬁ/_x— Idx.
5

25
—_

S' I + ecosx

0

O<e< 1)

T

dx

a¥sind x4 b2costx

dx

3!4V2+3X""" 2x2

3o.

31.

32.

33.

3

35.

36.

37.

38.

39.

40.

41.

42.

5‘ de
v * (4 tntx)
1

d et ek
w3
5 tglxdx.
n/6
~1

x3 (x—1})

j‘ dx )
Vartoet2

§1+Vx'

J" cos (Inx) dx
[

4 — 3% dx.
OS]/ X dx

L

j’ dx
1 2sinx
5 .
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2
43. 5 arcsinxdx.
. Q
ns2

44. Y &% cosxdx.
i

45. f 3,/ sinx dx.
—1t

n
46. 5‘ ¢ sinxdx.

—n

t
. 47. Icosxthxdx.

1
48. 5 (&* + ) tgxdx.
—l

|

49.§x2 ]/1 — %% dx.

50.

9
55. j‘x3 1 —x dx.

1
56. jxw V14358 dx.
o

n/2

587 g sinx-sin2x-sin3xdx.

0
14
58. je"' cos? xdx.
[H

59. r[ «* lnxdsx.

I
60. j‘ X (2~ xH'2 dx,
0

2
§ :
02,1 61. s‘ I!nx| dx.
51, ( %2 cos xdx. ' Ire
b 8
vE . 62. S 161 <a.
52. 5 arcetg V'x dx. § a+bc°5x
1
. 2 x+-‘;
g3 (25 _ 63. j 1+x~—-) dx.
t le +Inx 1/2
/2 dx 160 n
54, j‘ Troom 64. j' Vl—cos?x dx.
o3 Q
2
65. a) d ac —b* >0,

7

a costx - 26 cosy sing + ¢ sintx '



nM

6) I, =5‘(1 —x3)"dx. B) I, _§ tgd" xdx.
r Im.,,=§ x™ (Inx)" dx, m, n€N.

7] -
sing — cosx |1
1) fn=5 (_—-—) dx.
0

sing + cosx

Inn
66. /, = 5 ch” xdx.

—ln

Kyiinpars myHocaGaT/iapHH acGoT/anr:

2
67. 5 sin™x-cos” xdx =

m—nt (r—hl = 6%
B e o arap m, n wydr 6yaca,
=M@=y 4y ToK 6Fca.
{m -4 n)!!
68. | (@*—x®° dx=a"-‘+‘—2-’-‘”— neN.

Qa4+ D11’

g __ 2n—1)2 _ zn.(Qna-i)!t__:_:_ N
69. | @®—%9) dc=a e 2,nE .

T gy —— ©

nf2 "
70.5 cos” x-sinnxdx= 2n+‘ V 2, REN.
s R
/2 x
71. s cos” x- cosnxdx = prgl neEN.
O

a2
72. S cos™xeos (m + 2) xdx =0, meN.
L]

n/2
73. 5 cos™x sin {m + 2) xdx = EIT-_I’ meN.
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mw

ns2 sin ——
74.j. sin™x-cos (m - 2) xdx = — +21 , MEN.
b
2 ,
D sin®y. s = ma
754 sin®x-sin {m+ 2) xdx o Co5 5 meEN,
ns2 —
76. j e cos ! xdx =
.._;1:/2
=9ch4Z . = at D! .
2 (at]) (@3, . (@218
) 1
77 smnx - an . )
j sing 2cos 2 p 1+x2 0.1,..)

ﬂ}g npR
78. [5 f (sin2x) cosxdx == 5 { (cos®x) cosxdyx, f (x)eC{0, 1}.

0
Kyfinaary uHrerpasnapuu xuconaur;

3

79. j' sgn {x — x%) dx .
]

80. | [e*} dx.

]
81. j'sgn (sin (Inx)) dx.
0

r4i
&ﬁlﬂﬂa

83. f (x) dyHruus [z, b] cerMeHTAa HHTErpaliIanyByd Gy.J-
cun. Arap ¥ x€la, b] nap yuyu f {x) >0 Gyaca, y xoana
wyapai [o, fl < {a, 8 vonuaws, [iné F (>0 6yanuyun He-

&)

OoTAaHT.

84. [ (x) dyuxuna [a, ] cerMeHTIa WHTErpa/NaHYyBuH OY-
mib, ¥ x€la, &] aap yuyH | (x) = O 6y7cuHu.

b
me>0
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6yamun yuyH wyraait (o, ] < [e, 6] cermerT TOMHANG,
¥ x€ e, Bl napra f (x) # 0 mysocabaTHUHT GaKapHIHLIE 3apyp
B& €TAPJHJMIHHH HOBOTJIAHT.

85. § (x) dynxuns [a, 5] cerMeHTAA MHTerpa/ A aHYBuH 6 aub,

j'] f(x)] dc =0 6%nca, y xoaaa uxtuépnii [, B] < [a, 5] yuyn
a

jpf X)de=10

GynmuMHE UCOOTAAHT .
Anux uHTerpan &paamhia KyHAMAard JUMHTIAPHH TONMMHIY

n+1
86. 11m(;;+§+‘..+~——)‘

=00 n2
87. 1im(l:-+?%+...+——“"j““).
ft—-oo [£3 H n
88. Iim [—— + 4. )
Jim (St )
N mn n . n
89.’11‘1'12( 2 ]2 + 2+2e+"'+ nuﬁnz)‘

90. [im — (sm—»+sm e +51n =1 u),
n-aoo I n
9L1im( l_ 4 ‘ 4t )
nve A1 a4pt—it Vane—2 V“_ng_ng
92.11mn]/l—!- +|/1+ +oF) 1+ )

Ny
93. lim Q :
=00 n .
. b
94. lim [-'—Ef(a—i—k- ““)]
Y- n - n

{f (x) quHmma fa, &1 cermenTaa MHTerpanfanyBdH).

95. lim v (1+ )sm—-—-

N0

96. hm- Vix+h @mx+2+1), x>0

n—sow n?
=]
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n
2&/!1
97. lim
ST

oo 17
k_‘ —
1 n4- P
S
bf cosyt gy
98. Iim
X=0 X

X
[ {arctgn? 4¢

99, lim °
K—r-}oo sz‘}"']
X 2
(r &t df)
100. lim 2% _ 7
Xedf-00 x
fe“mdt

0 .
Kyitsagaru HHTETpafTIAPHHAT  KafCH OHPH KaTTa 3Kauuny
AHHKJAHE:

1

lOl.j" “dx  ékn J'e"‘x dx.

0
2:1

102, fe cos?rdx exn J" e cos? xdx.
. g4 . f
los.aJ" LA é;mj' G
X 3 X
1 1
104. —‘iﬁ ”KHJ. ;-gi.
X

/2 1/2
1

105. j'e sinxdx éxn j'e sinxdyx,

106. J" éxH “""
1 —]—x‘ *

Kymulam bYHRUHANAPHAHT Gepriran Op2JHKHAarH ¥pTa KAk«
MATMapUHH TONMHT, :

107. f (W) = x%,  x€[0,1).
108. f (x) =V'x, x€{0, 100].
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109. f (x) = 10+ 2 sinx -+ 3 cosx, x€[0, 2n}.
110. [ (x) =sinx-sin {(x + ¢), x€[0, 2x].

Vpra guiimMar XakHaarn TeopeManapaan (ofizanannb, Kyfiu-
JAArH MHTerpasiapHy GaxoJfaMr:

m.J" S S
s b 40,5 cosx

1
112.J' 2 dx
¢ Vs
109
113‘5

et

T dx.

200 =

114.‘[ LI
00_:1 *

—LX

115. j"-‘-—-- sinxdx (0 < a<< b, @ > 0).

116. | sinx®dx (o0 <Ta < b).

"7

lnx+2

_c"‘—'ﬁ S—e

118. dx.

ey
N

2
19. { 42 4.
b 4

T e,

FL
120. jx’ Vsinx dx.
4]

15438 . 225



X 606

AHUK HHTETPAJIHUHI' BADB3A
TATEHURJAPH

1-§. EA ¥Y3YHIAHTHHH XHCOEBXAII

Mavaymiy, srpd qpsuy SIMHUHC Y3YRAMMM WY 5TPH 9H-
IMKKA YMSHITAH CUHMK WHIHK, NEPUMETPHHUHAT JIUMHUTH cHaTHaa
Tabpunanasy. CRHMK YHSHK NepUMeTpd iMraHAura (MHTErpan
AMFHHANTA) Kelagd Ba YHWMHT JAHMATM aHHK UHTETpaJHK udopa-
Jafau. ' :

1°. ®apas kunainuk, AB &
y=Ffl) @a<x<h)
TeHrfaMa Oufax aruKaaHcrd. Byraa f (x) ¢ynkuna g, b] cer-
MEHTAA AHMKJAHTAH Y3/yKCHs Ba ysayKews ' (x) Xocuaara ara
GncHH.
AB &numnr Y3YHJIUTH

, .
= Vs @ ax )
Gynans.
l-Mucoa Ywsy

X

F =1 (e% +eh:) (@a>0)

TeHT/iaMa GUNaH AHHKJAHTAH CH3MKHAHT (SAHKHD UH3HKHHHT)
[—a, a] opaauxaarH y3yHJAUTHHH TOMHHT.
By 3rpu unaukuuer yaydaurnud (1) dopmyranan doitgana-
HHG Tomamu3. Pasmauxu,
E3 X

F=(g(e e ) =t (e =

X X X x
—

1+ (=1 +."; (e" __e“"—)s: "Tl((":"' e';‘),
6ym6, _

¥Yuna
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6Yaamn. (1) dopmynara kypa:

X x X
a — —_— — —

;;Iﬁ(fﬂ"“)dx:g(;_e “)[ja(e.%)}

Jlemax, Gepuarad 3TPH UH3IUKHUHI Y3YHJHACH

=l

ra TeHr,
2-MucoJ. Yumby
| y= 2
f ) %
napaGonannur ' [0, a] opanuxAard KHCMHHHHT Y3YH/MTHEY TO-
nuHr (@ > 0).
Apean f (x) QYHKUHAHHHT XOCHJACHHH XHCOGAG

Vi+i® o
HH TOMaMH3:
)= o X
4% (=14 5 = 222
__ pr-=x* _ 1
Vierw -V s VI

(1) dopmysiara Kypa Kapana€rran Srpu UMIHKHHHI Y3YHJHIH

a

=L (VFFr &

0

6¢namn. '
Suan ywby
j‘Vx“ + p* dx
aHUKMAC MHTeTpaJIHH Xucobaalimus. Arap
u=Vx*3p?, do=dx

nefnsica, yHAa
xdx

Vxitpr

du = , V=%




6716,
(VEFpa=sydTp— [ 2
: Vsttpr
G6ynaan. By TEeHTNAMAHHHT YHr TOMOHMIArH HMHTerpaft Kyfuna-
riya xucofiaanaau:

2y — x%+pﬂ—p3 dx—_—_ x‘3+p$ dx-.._
V s tp0 | 2T V sttpr
—p*j & ‘=j'Vxﬂ+p2dx—-p‘j & =
Ve Vst

=5|/x2+p2dx—-p“ln |x+Vx’+pf].
Hemax, '
(VTP tx=xV TP~ [ VET 7 de+
C 4 ptn e+ V24 pll

By renrmxpan:

2J~]/.’c*+pg de=xV @+ p+pinlx+ Vm\,
636, _
[VETR ae = L xVFTF+ 1 pIn 1+ VET 5|

Gy KeJnG YHKAJH,
Hamixaga

j?l/m dx =

0

=% [—;-x Vx*-{-p*-!—-;—p_*ln\x-[—]/'miql =
: 0

(=21
i)

-—-2—lp aVa+ P“-!-f- In Ia-I-Va’-i-p“I-—% Inp
HH TOMAMH3.
2. ®apas kunafiiuk, AD &t

r=x (t)' [« 1 f

=l @<i<p
TeHrJIaMaflap cucTeMacH Ousian asnkaaHcHd. (By xoana 3rpu
YH3HK MapaMeTpPHK XoAaja Oepuaran Aefinnagn.) byupga x=x (f),
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y Y (t) q)yﬂxunﬂnap [a fl na anumaﬂrau, Y3JYKCH3 Ba Yy3-
JyKCH3 x' (9, ¥ () xocunanapra sra.

AB éiHMHT Y3yRHTH
:=Jp VToty® o & @

Oynanu.
3-mucon. ymﬁy

frati, o<ren

TeHrJamManap cHcTeMacH GHJiaH aHUKJAHIaH STPH YHSHKHUHT (LAK-
JIOHAZHHHT) Y3YHJHIHHH TONMHT,

AmBan x=a ({ —sin), y =a (1 —cosf) quHKuHa.r:apHHHr
XOCHAAJAPHHH XHCOORANMK3:

x () =a (1l —cosf), y (#) = asinf.
Yroa
22+ v’ () = a® (1 — cost)? + a’sin’ = a2-2 (1 — cos?)
6§16,
VE0+y*® =a V21 —cost)

Gynamm.
(2) dopmynara kypa H3naHaéTrad SrpH YHSHKHHMHT Y3YHJIHTH

n
= f a V2 (1—cosf) di
6

6ynant. By TeHTJHMKHMHI YHI TOMOHHMAAUH HHTEIPasiHH XHCOG-
nafiMua;

2

n 2
j‘aVQ(l—cost) dt=a5 "/4-sin“%'d£=
1]

2m 2n
2aj‘ __sirli 4a‘f sin id( )==
§ 2 2

"

0

2
-——-—-4acos-t—|
20



Hemax,
{ = 8a.

3°. ®apas Kunafiimk, AB 5TPH YH3HK KYTO KOOPAMHATA CHC-
TeMacHaa

p=p® (<Ogp

QyukuHa 6unan Gepuaran GfnicuH. Bynga p=p (6) ¢yukuns
[, B] CerMENTAa y3llyKcHs Ba y3aykck3 p’ (0) xocunara sra.

By xoaga AB srpH YH3HKHHHT Y3YHAMCH

! =f Vo (0 + o* ©)d0 @

111

6ynagn.
S-Mucoa Ywby

p=a8 (@a=const, 0 <O )

3rpH Yu3MK EMHHHET Y3YHJHCHHY TOMHHT.
Paginangy,

V@ +e®=V @0 HaoF=al/ 1+

(3) dopmysiara Kypa HM3NAHACTraH 3TPH YM3HKHMHT Y3YHJHTH

% o
z=5aV1+e=de=a§V1+ezde=a[% VIFo +
0 0

L (0+VTTT) f= [V TF e +natV T

6ynamn. Jemax,
l=2 VT+&+In @+ V14
6-Mucod, Yoy
p=a-sin3-§ (@ > 0)

TeHraMa OUAaH Oepuarad MK STPH HMHIMKHUHT Y2YHJIHTHM B
TOTKHE, ' :
P

Mogoman, p > 0 GyHIIM Kepak skaH, yHfAa sin 3 =0
6ynapu. Byngan aca 0 < % < w, avhd 0 < @ < 3 6yaHIIHHA
TONAMH3.
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@ yarapysun 0 naH 3-3“

;'Taua yerapranga p yca Gopub 0
dau a raya ysrapaiu, @ ¥ya-

rapyeun 3 - gnaﬂ 3n raua

yarapranaa p xkaman Gopub a
Jan 0 raya yarapaan (4-uH3-
Ma).
Bepuaran  GyHKUNAHAHT
X0cH/acH.
' — gsin® X L4
p’ =asin® = cos o

6ym6, 4- quama.
Vp'2 o+ p? = ‘/a’-sin‘ g-cos* % + aﬁsin“% = asin? gﬁ

6ynamn. (3) dopmynanan dolizananué Tomamus;

n 3n

= ing & = R 2 =
I—j asin® = do aj 5 (1 cos2 3)dcp
0 i

=2 3“1 0N go| =2 (¢—2sin2% T
‘EU(“‘C%E) "’]_2(@ 2 3)!“

=2 (3:rr-—-E sin E-3:r1;) L
2 2 3 2
Hemak, kapaaaéTrad 3rp UM3IHKHHHI Y3yHAWUFH
dan
I=
2

ra TeRr Gysanm.

2-§. TEKHC WIAKJHHHI 1034

. dapas Kunaitimg, y = f (x) dywkups [a, b] cermenrna
aHHKJIaHraH Ba yaaykcHs 6Vumb, ¥ x¢€la, b) Aa f (x) = 0 6¥a-
CHH.

Oroputian f (x) ynrums rpadury, ér ToMoMaapaan x = g,
x = b BepTHKaNl YH3HKAAP, NacTiaH Ox abcuuccanap YK Ginad
YerapajaHrad LWakAHyar (ofiaTha GyHAal WAKIHH STPH WH3MKJH

231



5. unIma, "6 anaMa,

Tpaneuys ReAuaamu) 03u

&
= { F () dr )
G6{namy (5-unsma). °
7-MHCcOA. Yuly
4y=8x—x*ma 4y=x-+6
YH3HKJ/IAp OunaH verapa/aHraH HIAKJHHHT IO3MHH TOMHHE,
by unsuknapnan Oupr napaGona, HKKHHYHCH TYFPH UM3HK
6ym6, ysap Oup- Gipu Ounan A ( I; -E-) Ra B (6; 3) myxra-
Aapaa Kecunaau (6- uuama).
MsnanaéTran wakmuar w3 S, A’ ABB’ arpu unsAkm Tpa-

neuus 1034 S, aan A’ ABB' TpanelsHHET 1034 Sy HHHP afiup-
Macura TeHr;
S - Sl -_— Sg-

A’ABB’ srpu tmsm;.lm TpanetMaruHr 103 (4) dopmy.nara kypa
&

_ e b At 208
= j(s.z ) di = (4x= 3)1 =
Gynau.
A'ABB’ TpaneuusHHAr 1031 3ca
7
. —4+3
Sy=AATEE gt 5=%
2 2 8
Gyaanu. Jemak, KapanadTraH INAK/JHHHE 103H;
§S=2_ % _5 5 s 6w
12 8 24
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Suan TeKHCTHK A

y= (O ga=Fr 0,
x=a, x=2b

uH3HKJ/ap OunaH uerapanaHrad
IAKJHH Kapadauk. Byuaa f, (x)
Ba f,(x) ¢pyurunagap [a, &]
Ad  aHUKNAHTAH  Y3JYKCH3 Ba
¥ x€la, ] yayr [i(x) > fo{x)=
>0 (7-unama). ByHmait waka.
HHHT 103H 7- uHIM 3,

- |
S={1h®—/f &)} dx ()

GV nanm.
8-Mucon Yuwby
(g—x)=x x=1
YH3IHKAA) OMJaH YerapafiaHrad IAKJAHHHT I03HHM TOIMHT.
Bepiaran uusuK TeHraaMach (y — x)® = x® HH
y—x=xV=E=xxVx
KYpurHLIIA €3u6 onamu3. ByHnad

Hhi=x+xVx, () =x—xVx
GYAMILA KeTHG uMKam.
Paswankn, x 2= 0 na

% () > g5 (%)
Gynann. .
IOxopuna xearupuiran (5) dopmynara Kypa Kapasaérrau

WaKJAHHHT HO3H )

S={ It )=y, (N dx
1}

6Vnann. By uuterpanuu xucobaab, TOMAMHS:

( t :
S-—-j 4+x2Vx —x—xVx) _dx=§2x]/?dx=
0

- 2
5

!
»
sl o

0

233



Hemak, S =% KB. Gup/mK.

Denarma. Arap f(x} dynxuaa [a@, 6] 41 y3syKewd Syaus, yaua
piopa cakramaca, Ox JKHAAT IOKOPHCHIATH WAKIHANT J03H My¢SaT Hlopa
6unaH, Ox YHHHH® DAcTHEATH WAKTHHHET W03M MaHpad mwopa Oanan oai-

HajNH.
2. ANTailiMK, TEeKHCJHKAATH LUIaKJHH YpaG TypyeuM arpu
YH3HK, :

X=X (t), o ¢
(2@ e<t<p
napaMeTpiK Terramanap Gunan Gepuarad Gyachu.

a) x=x (), y=y () dyuxuwanap fc, ] na ysnaykchs,
¥ i€ie, Bl na x() =0, y () = 0 pa x () Qynxuna yanykcus,
Manduit 6yamaran x (f) Xocunara sra GyJca, y Xoafia IWaki-
HHHT 103

1]
S=jymf@m (6)

Gijnan.

& x=x(), y=y (@) bdysxunanap [, B} Aa y3nyreus,
Yi€lx, Bl na x () =0, y () =0 Ba j(!) GyHKUHA YINYKCHS
Manduil 6yamaral y' (f) Xxocunara sra Gyaca, y Xonza wakn-

HHHI HO3H 6

S=jxmywnﬁ (7)
Gy.napn. *
9-MHCO A Y6y

{x == asin®, O<i<2n)
y=~bcos®t

yuany, GunaH derapanaMrad

Y ? IHAKHAHE J03MHM TOIHAT.
By uusuk Ounan uerapa-
JIaHTaH Hiakda 8- unaMapa Tac-
BHpJaHraH. Kapanaértran énug
yrsuK Ox wa Oy KoopAHHATa
—  YKJapura HHcGaTaH CHMMeET-

B
&
- C _
O/ 4 puk. Y uerapana6 TypraH
y IWaKAHRHT 1030 S TYprTa
|

AOB srpn uusuHkan yuGyp-
HaK H03H S,,p Ta TEHTr 6F-

Aapu:
. 8- unsma, o S=45,
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DHpw STPH UH3MK/M Yubypuak 103M S, o ui (6) dopmysa-

IaH $ofiaanaHut TonaMmua:
n/? "2 /2

Sea=§ vOxX Od={ y@Odx0=y®x0|

i ’ a2 a2 o
— Y x{Oy Odi=b cosst'asin”t| — s x({)-y () dt =

) ' 0. ]

22

=~{ x@y Od.
0

Dynaail gHaub,

2

S,qos =-§ y @O () dt,

o
/2

Saos=—f x @' (O dt
[+] -

Gy LUK TONaMH3. By TEHMVIHKJApHY Xaanab m?muﬁ
a2

Sws=73| WO O—xO-y @) d
0

TEHTAHKKA KeJlaMu3.
SHAH HHTerpanpu XucobnafiMus:

/2
S 405 = —;-5‘ [beos™ - a- 3sin® - cosd—asin®f . b- 3cos™ (——sin)jdi=
5 _

a2
= ?Y sin?-cos¥ (cos™ + sin¥) dt =

0
272
- %j‘ sin’ - cos¥dt = SGbJ' 4sin?® fcos®dt ==

']

aab (7 36b (1 1 — cosds
= 300 € Ginoidt = .__"._j' d—cost
8 8 2

a2

sindf Sab:l
16 [t _ ] I X
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RN
B
A X
9- quIMa. 10- uizma,
Kapanaérran LWAK/JTHHAT H03H
3abn 3ab n
S=4.5,,=4 —=
A0B T3 3

GyJianH.
3. Ky16 Koopamnaraiap cHCTeMacHga

p=p @) @<i<p)

¢ryHK1HA Tacaupnauran AB & xamna OA Ba OB panuyc- BeKk-
TOp/ap OMJNAH YerapanaHrad WAKJA — 3TPH UH3HK/JH CeKTOPHH
Kapafmk (9-uusma).
Byrpa p =p (0) ¢pyuruus [z, f] Aa ysnykcus Ba uxtuépuit 0
@€, B)) na p (B) = 0 Syncun.

Kapanaérrak CeKTOPHHHT 103H

B
s=5{er@do @®
[+
6y aazn.
10-Mucoa YwSy
— 3acos @-sin g n
sind @4 cos¥eop (qu}g 2)

unsHK GMAaH yerapaiaHran LIAKJHMHT 103WHM Tonuur. (OgaTna
Oy 4H3HK NeKapT sinporn Aeiinnapu. Iexapr anporw Ba y OH-
JiaH qerapanaHrai wawy 10-uMsmana TacBHpaaHTaH.

Kapanaérran wakvuusr wosuun (8) dopmysagan doiaana-
HAD TORAMH3!

npe 2
S= ¢ [ 3acos p-sing 12 4o = 9q? j' cos? @-sind @
2 é} sin? pfcosd ¢ 2 s [5in? @ + costep)?
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Suau Gy TeRIVIMKHHHT YHT TOMOHHJArH HHTErpaiHd XHcol-
nafimMua.

e
cosd g-sint @ do= ' e | do
as (sin® @ + cos®q)? j (L +1g°q) cos®g

M

n/2 ny2
= 2% _gigo=<{ (+igPq)rd (1 +1tg° @)=
| e e 3(.5 (+igo™d(d +1ge)
1 i 1
= I —1 = —
s (1 +tgo) j 5
,ﬁema}{,

Mncon Ba Mmacanaxnap

Kyiinparn  uMsHknapuuur Oepuaran opa/iugAapiars  Eiu
Y 3YHARMMHN XHCOO/AHT:
a2

1. y=a-in -, (0 <<xh, a<<b)

az—x

2. y == Incosx, ((0 srga< %)

3. x=%y2-—;—lny, I<y<e).

4. x=aln ﬂ[!i:'ﬂ——]/.:ﬁ——g,tz, (0<bs;_t,{§a).

5. ye=In(®—1), 2<gx<5H)

6. y= 2]/ 14+¢¥, (In9 < x < In64),

7. y =arcsine’, (—In7<x<—1In2). :
8. y=1xr—32 +8In(x+Vx*—32), 6<r<?9).
9, y =V 1—x* + arcsinx, (0 <L xg —%—)-

10. y= Y 21 —», ©<x<v< )
5

) .
11, y=-g—(x3-——%~ 3), 1<x=8)
12. ¢y =sh¥%, (|x|<a).
237



1. y=1nth(-g-), 0 <a<r<b)

14, x = %V(y-—-l)s, O<x< 2V

5. x = a(cost 4 £sinf), y = a(sinf — fcos?), (0<ti<2n).
16. x=alshi—1{), y=alchi—1), O<t<T).

17. x=ch’, y=st®, O<i<T) -

18. x = cos(a Int), y= ————sin(aIn §), (!, <t<ty).

¢
YV aif1 VaE+i
19. 'x-—-t-—-.;:-sh2t, y=2cht, (0<1t<iy).

20, x = afcost + Intg (£-)), = asint(0<ty <t< 2)

91, x= (P —2)sinf + 2cost, y =~ cost — Asint,
Ot ).
22, x == cos¥, y = sin®, (0 <t< —’;—)

23. x =sint{, y = cos?{, (0 si< -%)
24, x=acos*t, y =asin®, 0 << 2n).
25. x = f cos ¥y, ¥ = f sin gide.
(0 ?tﬁ f) (Knmonnf;.
2. x =‘Y%d(p, y= 5-“%‘"@, (A<t<ty.

27.r=a-¢"% (m>0), @>r>0.

og p P EXY
28, r lJrcm.,(|~1>|{=,2)

29. r=ath-323-, (O<p<2n).

| |
30. o= -2—(r + T)‘ (<r<d).
3t o=Vr, 0<r <5\
- h
32. cp=j‘?dp, O0<r<R).
4] .
83. r = 1 + cos, q>=r—tg—‘2—, O<t < T < n).
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34. r=2(1+cosq), {r< 1) '
35. r = a{l — sin ¢) (———;‘- <9< —H%)
36. r=a9 0<op<d).
37.r=a9¢f, 0 @3)

rt 4 a+b
P fa<r<b).
Kyitugarn qnsmgnaplmﬁr €l y3yHJHKAApHUHH XHCOG/AHT:

39. =52 x*J-y2=6
40, y* = lﬁ(x__L)S’ ¥r=x.

38. ¢ = arccos

27 2
41. (y —arcsin x)¥=1—x2
42. Vi+Vy =Va.

43. L+ L~

44 x=1, y=t.(-}3- _12).
45. x =280, y=V 154

46, x=a(f*—1), y—Vé-(ts—--z—).

4
47. x = cost¢, y =sin*t.

48. y = acos? (-—%)
49, r = asm“(-ﬁ-}—

80, r=q ccs5(
n

i
5
51. r=asin (%) nEN.

1° =2k 2°.n=2k+1,

Kyfiuhary uuanknap Gui1aH 9erapaiaHrad IMakJJAPHHET 103-
JapHHK XHCoOAaHT,

52, ax = g%, ay = 1%

53, y=2x—x? x4 y=0,

54. y=2%, y=12, x=0.

55. y =(x+ 1)}, x=sinlny, y=0 0 <y <)

58. y=x, y=x+sin’x, 0 x<n).

57. y=e " {sinx|, y=0, (x = 0).
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Ly
2
59, y =sinx, § =cosx, 0¥ g’Tﬂ )

58. y=x——, y=cosx, x=0.

60. y=In(l+x), y=—xe ", x=1
61.y=x,y=%sinx.x;0.
62. y= -;F-B.y [x), x> —2.
63. y=|x [P, |x| =4, a>0.

64. ¥*+2=2 ¢ = x——l,x;z-?l.
65. g=2"‘*+1 g=27"41, y=15.
86, y=x, y=— yﬁl—;—x,x;;l

67. y =47, y=—logyx, y=0, x=0.
68, 2y = x?, x2+,t{2=4y, 24 = x2

69, y=x% y=2°, 1320 a>1 _

70. y=x% y=x% y=0x=5b a>0, axl, t>I.
71, x=ga(t —sin{), y =0l —-cos?), (0 < { < 2n), y=0.
72, x =2 —8, y=2%—_p

a sin¥

24sint
74. x=acosé, y="bsint.
75. x = a(l—cos f)cos?, y;= a(l —cos H)sin {.
76. x= a(—:-t—sin t), y=a(l —cost), a>> 0.

77. x=a sin 2¢, y=asin{, a>0.
8. 1t = a%os 2¢ (neMHucKaTa).

73. x =acost, y=

79. r= (napatom), ¢ = —, ¢= 2.
1—cos ¢ 4 2
80.r—3+2coscp
—_l — -i‘
8. 1= r = (0<cp< 7 )
82. r*+o2=1 '

83. p=sin(nr), O << r < ).
84. g =r —sinr ¢=n.
85. r=2—cosq, r =cos9.



86. r =a|tgel, r =blcosg|, 0<b<a
B7. r=b+tacosg, a;b)O

88. r=%cosq, r=a 1% =
cost @
89. r=2a 3% . % gcp<a
sing sing

90. r* =a%os4 .

3-§5. AHNAHMA CHPTHHHI IO3H

y = f(x} dyHKuma [a,b] Na aHRKJAHraH Ba Y3IYKCH3 Xamia
yanykens f'(x) xocumara sra 6yan6, wx€[ab] yuyH f(x) =0
Gyacud. By ({Jyﬂxuuﬂ rpaqaumuuﬂr (a, f(@) Ba (b, f(b)) nyxra-

Jlap opacuaary AB éfru Ox ¥K anomnna aliIAHTHPHILIAAH XO-
cHa Gyaral CHPTHHHE FO3H

S=2n f (x)V1+f’2f(x)dx 9

Gy nanu.
ll-mucon. Yy
* _x
f=2(¢+e %), 0<r<a @>0
3AHMAD MIMKHM Ox YK aTpodmaa aiaumipumgad Xocwa 0¥.J-
rai AfVIaHHLE CHPTHHHHT IO3HHH TOIHHT.
Papuianku, Gepiurad f(x) GyHKUMAHHHD XOCHJACH

f@=—rle—e™)

6yaamn. (9) dopmynatay ¢ofifananu6, H3NAHAETraH  allNaHHIL
CHDTHHUHI FO3HHH TOTAMH3:

be F & T X3
522 2E 4N 1) e
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Hemag, '
S =-’3:3(e2we*2 + 4),

AB 3rPH UHAHK, IOKOPH APHMTeKHCAuKZa (v > 0) Kofinawrad
oyans, y

x = x{f),
napaMeTpHK TeHTJIamanap Gunal - Gepunran Gyacui. Bnya' X =
=x{{) Ba y =y () dyuxunanap [e, P} Ha yaaykcHs Ba ysayk-
cH3 x'(D, y'(H Xochjanapra 3ra GyacHH. By arpu unsukuu Ox

-YK arpodufia aANAHTHPHLLIAH Xocka 6yaraH afnaHuw cupTH-
HYHP 103K

= 2| y(t)]/ O+ y i di (10)

Oynan.
[-Murcoa ¥Yuwby

4y —2P =1
afinanany Ox ¥¥ artpoduma aBNaHTHPUWAAR xoeust 6ysrau afaa-
HHW CHUPTUHHHE (TOP) IO3HHH TOMHHF.
Bepunrau afiaHavdKr TeHTAAMACHHH

== f‘
{528 ne O<i<20)

napameTpHK Qopmanta €3M6 oaamus. Hananaétran aliiaHuiu cHp-
-THEHHT to3udn (10) dopmynanan Qokaananud Tonamus:

n -
S=2a{@+sin?) )/ (costy*+ (2 +sing)” df =
4]
n
=2n S V(wsint)*-i—cos*t-(?—{—sinf)df=

2:1
= 27 [ (2 + sinf)dt = 2n(2t —cos) | = 8n*.
0

Hemak,
S =8n
4-§ AAJAHMA )I(HC.MH,HHI" XAXKMH

|. dapas Kunafinuk, y = f(x) Qyrkuns a, b] A4 aHMKJaR-
TaH Bd y3aykcus 6Yaub, ¥ x€la, b ma f(x) = O Gyacun.
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IOkoprpat f(x) $yukupsa rpadurn, €k TOMOHJApIAH X =g,
X = b BepTHKAN YH3RKJIAP, nacTaaH Ox Yxaaru [a, b] cermerT
OHAAH Yerapajianrad akJAHg Ox YK atpoduia altaHTHpHUII#AH
XOCHJ 6YATaH MKUCMHHHE XaMMH

b
V=n{Pdx (1)

6{nagu.
12-MHcoJ. AcocIapuHHHr panmycH r Ba R, Ganaupamru
h GYynraH KeCHK KOHYCHHHT Xay(MHHH TOMMHT.
Macanana afituaran
KECHK KOHYC IOKOPHIAH

fx) =
O<gegh)

dyHKLHS rpadury, éH TO"
MoHmapfaH x=0, x=nh
BEPTHKAA TYEPH  YM3MK-
Jap, nacthan f{o, h] cer-
MeHT OiiaH verapaJjaHrad
OABC tpaneuusiaudr Ox
VK arpoduia alViaHTHPHLL- 11- wpsMa,
HaH XOCHA OYaraH IKHCM .
6yaanu (! 1-wiama).

(11} popmynanan cpounaﬂanuﬁ KeCHK KOHYCHHHT XOKMHA
TONMAMH3!

L] h

v=n§f=(x)dx=n5( _R;'x)“dx=- |

1]

h

R~—r

=g [r*-i—?r L x4+ x"]dx=
5 e

2 R=m PF_

=:rm[r*x+2r 2+ ™ 3]0

—-r r\2 ha‘_=

=n[r2h+r h2+(_f;__) -3—'-

= ﬂh(rg+ Rr~—1? +—3- (R2—2Rr + r“)) =
= E;— (R’ +Rr+r? )
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Hemax,

¥
* V=T (R+R+r).
-4 3 \
! 13-MurcoA. Yty
. I _2)(*2 :J
2y=x2 1 \/] = oy=u" 2% +2=3
\ -|1”J [ B uH3HKJap OHaaH  uerapa-
L PoX JaHran wakamk  Ox VK
A, ol & arpoduia  afiJaRTHpHLILAH
XOCHA GyaraH  afinanmi
12- ynsMa. HHCMHHHHF  XaXMHHK  TO-

TIHHT.

Aspano 2y = x* napatona Guman 2x 4+ 2y — 3 =0 T{vpu
HUSHKHHHI KeCHILUHU HYKTaJapHHH TONaMH3!

X =3 —2x.
Byuwsan x, =1, x, =~3 Oy xeant uwkaau. emak,
UHSHKJAPHHHE KECHLUKII BYKTajapH A(-— 3; —g), B( l; -é) 6y-

b, ynap XOCHI KWrad Wwaka 12- 443aMana TacBMpAaHraH.
Hananaérran aitnanMul MUCMAHHHT XAXMH

V = Vl -V J
6ynanu, 6yuna V, — A, ABB, Tpanenuasuur Ox V¥ atpoduaa
ARNAHTHPHUINAH  XOCHA OYAraH MHCMHHHr Xawmu, V, 3ca
A,AOBB, srpu uynsukAn Tpaneunawusr Ox VK atpoduaa ainan-
TMPULIJAH XOCHA OY/raH MHCMHHHT XamMu. Dy RucmMAapHAHT
xammuuy (11) dopMynazan dofpananus Tonamus:
1 !

v, = né"[%(:s— 2x)]gdx=nj(x-——g)2d(x—%) -

Papas Kunahmuk, 'arpu UH3HK, '
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x=x0, (4t
{525 @<i<p
napaMeTprik  TeHrfamafap
6unaH  GepuaraH GyaCHH.
Bynna x = x(}) Qyrxnus
YIIYKCH3 XaMAa Y3IyKcu3
Manduit  6yamaraH  x{f)
xocHnara sra, y(f) dynk-
win [a, B} ma ysayweus
xampa - ¥ reie, Pl na
¥ =0.

Bynzpait uusky Oraan
yerapanaHraH makamRu Ox
VK artpopuia afiaautTupulu-

BaH Xocua 6YsraH  acM- 13- gk3ma.
HUHT XAXMH .
ven|poxroa (12)
&
Gynanu .

15-mucon Yty
x=ga cos®{,
{y=asm3z(0g’g2m

napamMeTpuK TeHryaManap OWnaH aHdKNaHraH 4YM3SHK (acTpouaa)
XOCHT KHaraH wakgHar Ox Vi arpoduna aiyagTdpHIlINGH 1032
T& KesIraH KHCMHEHE XaMuHH TomuHr (13- uuama).

13-unsmana kypcarwaran OAB maxamm Ox YK atpodpuja
alJIAHTHPHUINAH XOCHT G6Yaran KHCMHUHC Xammu (12) dopmya-
ra Kypa TONMJIAamH:

&

2 .
[a“ sin®f-a-3 cos?t -
0

0
%=nfﬁ®-f@d=—u

2

{—sint)dé=— 3na® | (1 —-cos?{)*cos? ¢ d{cos f) =

o““-"-_a"’[ﬁ

Ed

16mat
105 °

= — 3nqa® [i cos® ¢ ——Ec‘osIs i -3-'003’ { — 4 cos? c‘] =
3 5 7 9
[}
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JleMaxk, HaNaHABTIaH MHUCMHHHE XAMKMH:

V=2V,= 3?5‘;’ .

Mucon Ba macananap

Kyhspary uMak/Iapey ai#taHTHPHIUAAH XOcHa Gyaran afiaa-
HHI CHPTJIAPVHHHT 1033JIAPHHH XHCOGMAHT:

9. gy —acos— (|x] < b) Ox ¥x atpoduaa.

92. y=1tg x, (0 <r < ?), Ox VK arpodmpa.

93. y=¢", (0 x<<a), Ox yK arpodmpa.
94, 2ay = a®*+ 2%, (0 < x < a), Ox YK aTpodusa.

95. x=In(y —Vy* 1), ( Sy< o ) Oy yx atpo-

duaa.
—a acsin V L+ Via—. (& 3a
96. x=a arc:sm]/as +Vya—u, (4 <Y< 4), Oy
§% aTpoduna.

97, 4x+2ln y =4, (' €y <e), Oy ¥ atpodraa.
98, y* 2(x—1), O<y <), Oy ¥x arpoduga.
y=fresin x—x VI—x8/2, 0<x<1). Oy yx ar-
podmna-
100. y =a ch(—;-}, (@ < x < b), Oy ¥k arpodua.

101, x=qa{f —sin &), y=a({l —cos?), 0 2n),
by Ox ¥, 2) Oy ¥x, 3) y = 22 uuang atpojusa.
102, x =a(2 cosf—cos 27), y=a(2sin {—sin24,
Ox ¥ arpoduna. '
103, x= 23 cos £, y =sin 2¢, Ox yK arpoduza.

104, x=f31, y=4—%, ([11<2V'2), Ox yx arpodia.

Kyinaarn uxsuxaap GuiaH uyerapaianraH wakmapsn Ox ¥K
aTpohHAa afMaHTHPUILAAH XOCHA Oyarap afliaHHIl IKHCMAADE-
HUHT XaX<MJApHHH TOTHHT:
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105. y2=2px, y=0, x=a.
106. xy =a?% y=0, x=20qa, x=2a.
P4

——

107. £ (—;‘5]3 y=0 x=a, (x>0

£

108, y =sin 2x, (ngg—n-). y=20

b

109. y=Vie™, y=0, r=a

110, y=(n x}/x, (I L x <), y=0, x=e.

1. y=sinVx O<x<a? y=0

112, y=¢¥sin nx, (n— 1 L), y=0, n€EN.

2
3. B'f‘;;—-l.

Hi5, y2=2x, y=2, x=0.
116. y=sin®y, y=xsinx, (0 g x < 7).
17, 2py =x% 2gx=y% p >0, g >0
118. y=¢ " Vsinx, (0<x<+ oo).
9. y=¢" 46, y=2¢", x=0.
120. y =x, y = x -+ sin*x, (0 < x < n).
121, x =af —sinD, y=a(l—cost), y =0, (0 < 2 7).
122, x =21 —1%, y=41—1
a B —i

123, x = , y=alt=!,
041 £41

124, x=ach®f, y=a-sh®, x=212 a.

]25.x=.2_a{3_.’ y: 2af? , X =1d.
|} % - 42

a

126, x = a(l 4 cost), y = a(tgf+ sind), x=—3-2— .

5-§ AHMK MHTETPAJIHHHF MEXAHWK MACAJIAJIAPTA
TATBHKH

1. Ctatuk MoMeHT OPHPANK MAPKA3HK.
Mabnymky, arpu uusMkHAHr Ox Ba Oy ygaapura nucGaraH
CTaTHK MOMEHTNAapH Kyimzark (opMyJanap Gunan upoaasaHagw:
¥

Kx=fya's, Ky=(xa's.
0 ' 0

247



Gy epna ds =V (dx)* + (dy)® srpm wmsux ehwHMHr AnpdepeH-
uuanu GysnG, s aca Oepuarad 3rpH YHIHK Y3YHJHIH.

Bepuaran srpy UHIMKHAHE OFHPJHK Mapxaa.r!apu a2 Ky#upa-
rd ¢opMynanap OHaH xHCofMaHaIH;

- K, - K,
X == S_ 1 y = —s"'" .

Amanuii wuxarfan 6y GopmyJanapia s HY STPH  YHIHKHHHT
aHAMMTHK TacBHPHAA 3PKJH Y3rapyBuH pOMHHH ViRaraw f, x €ku
0 Yarapysuniap OpKaau udoRaiaHamu.

16-mMucoa. Tewrnamacn = - -i'« =1 6yirad Tyepy un-

a
SVKHHHT KOODAMHATA YKJAPH OpacHra KOMJAIITaH KHCMH YuyH,
yurar Ox sa Oy yKJapHra HMcOGaTaH CTaTHK MOMEHT/IADHHH TO-
TIHHT.

a
= [ _x
—dgb(l a)ds.
—VTFyT de=) 14 5 dx —Va_"b:dx.

K VT (1 £ g 2VEET

X a a

by
T At g

pp—CV -
=oV T R

_ b]/aﬂ—l—bs'
-z

a —_—
K, = fx]/——-—m dx = Eﬁﬂsxdx =270 T VG.LH’S ;
¥ a a 2
0 b
2 2 2

17-mucon. Tenraamacu ‘x* - y* =a® Gunan Gepuaran ac-
TPOHAAHKHT GHPHHYM Yopakaa érraH KucMuHHHT Ox Ba Oy YKaapura
HHCOATAH CTATHK MOMEHTJIADHHH XamjJa YHHHT OFH[VIHK MapKasd-
HR TOTHMHT.

Paswianky, 6y aCTPOMAAHUMF MAPAMETPHK TEHT/AMacK x =
=acosg, y=asin®@ Gynam. ¥ xonza
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ds =V (dx’ + (dy) =
=V (—3acost psin )+ Basin® ¢cos ) dp =
= Jagcos@-singpde:

n

2
K, = S asin®g-3a-cosg sinpdg =

d

n n

F [ z 3a?
= 3q° rSIn‘QJd(Smcp)‘—SasoE—smcp -5

=

1]
Xyfau wydra yxwar

— K — K
Orpiuk Maprasn x = —=, y = - 6ym6, 6y epha
T T
7 z
s=5ds f3acosq> singdo =
a L]
X n
. a::s:>s.=q>2 3a
-=—Baj'coscpd(cosq>)=—3a =
0 2 1] 2
- 3a3.3a iﬁl_ - 303.3a 2a
K==y =% Y=g =Fe

2a 2a
I[ewax, (x, J)—(s H —5—-)
2. TeoMeTpuk QUrypPadaPHHURT CTATHK MOMEHT-
Aapu. OFHPJAHK MapKasH,

Arap reomerpux Qurypa loxopuian Y = y(x), nacTiad Ox
Yku, BH TOMOHWIAH X = ¢ Ba x = b BEpTHKan UHIHKSAD Gunan

uerapananran 6ysaca, Oyngaii ¢ucypansur Ox Ba Oy Vkiapura
HHCOaTa# CTATMK MOMEHT/IADH Ba OPHP/MK MAapKasd KyHupara

(bopmynanap Gunan XHcofyIaHAAH:
b .
1 ; - = M M
Memg [ M=fade @a=(3, ).
a &

249



b :
By epra § = { y(x)dx reoMeTpHK (HTYPaHHHT 03H.

da
18- mMucon y=a—x, y=0, x=0 wisugsap Ounad ye-
rapajanran ¢urypanunr Ox, Oy VKaapura HucGaTaH CTATHK
MOMCHTJ/IADH Ba OFHPJIMK MAPKASHHHHT KOOPDIHHATANADHHH TODHHT.
IOxopuaa wesrrupuaran dopMynanapra acocam:

a aQ

‘gyzdx =—;.f(a-—x)“dx= — L g—ap
4} 13

a¥
6"

t
M= 2.3

t]

M, = 0fl(a — x) xdx =f ax dx—-t!"axzdx =

19-Mucon x=a{f —sinf), y=a(l ~cosf) wumxsonna-
HuHr 6up Tapmord Ba Ox VYK OMNad derapajanrad  (arypanHur
OFHPJUK MapKasuHH TONOHHT.

. | o |
—_ 2 4. L 21 2 Feome
Mx—QJydx#:ZSa(l cosf)®dx \
g 0

25 2n
H__ﬂ_j"ﬂ __COSt)adt=_';_aj(|__.3cost—[—3cosgfv—3cosst)dt=
: .

v

ad Jar 1 S5na¥
=—--2ﬂ —-—-2n=na3 3--nas=—-——-.
' 2 + 4 + 2 2

n 2r
My=§ xydx=5a(t—sint)a*(l-—»cos()“dt=

0
o

=a%| (¢t-—sinf(l —-costj’dt =3n%a’.

Oy

2n n n .

S=[ ydx={ yQxdt =a*[ (} —cost)*dt =3na?
o o 0
— - M, M, S5a
(x9 y)=(T~ys _S_)=(ﬂa, 6)
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3, Kvuunur Gaxaprauw HIIH
Arap Varapyeun F(x) xyu Ox ¥k 6YinaG tabcup 37a€Tran
6ysica, y xonga 6y KyaHuur [a, &) cermenria Oamapran HILH
A ‘

A= { F(x)dx Gopmyna opkann HoAATaHaRH.
QB-MHCOJI. Arap 5xI" ®kyu npyxunann 25 cM ra uyaca,

y xoana Tipy:HHauH 60 cu ra uysHil yuyH gaHfaf Hin 0axka-

PHILl Kepak?
T'yk gonynura Sunoan:

F(x)=k-x, 5k =k-0,95 sk =20=F = 20-x.
0.5
2021 =10.0,36= 3,6 xe-x.

0.6
A= Y 20 xdx =
i 0

21-mucon. Lumpapaa sramerpr 20 cm Ba yaynmurn 80 cm
GyaraH fopureHb Xapakat KHnamu. by wunnuap P, == 10 xejcm?®
€ocum octHma Gyr Onnan T{AmMpuaran 6Yuca, TemmepaTypaHM
Yaraprmafi KanJaft mm  Gaxapuiaradia, OYyFHHHT X2aKMH HKKH
fapoSap KamasuM?
JKapaén nsorepmuksuri catatay, Boftnn- Mappror oHyHura
Guuoan: P-V = P,-V, 6yau6,
20 20,
Py-v,
Asj' Pdv=5 <22 dy = Py, In 2.
A Ty
Bynnan: v, =10%7-80 = 8000 cm? Ba Py = 10 xr/ch?
cababnu, :

A=80000n-1n2 xr-cM= 800 In2 kr-m
Gynamy. '

XTI 606
COHJIM KATOPJIAP

1-§. ACOCHR TYIHYHMANAP. CORAA TEOPEMAJIAP

Bupop
QL Qy Gy ..o &, ...
XaKuxuil cOMMap KeTMa- KeTJHrH GepHaral GyJcHH.
l-taspud. Kydudacu

a+ta+a,+...4a,+.
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ugoda _r;garﬁop (conau xamop) 0Oe6 amaradu. YHH KHCKaya

oD
' E a, xabu Geszuranadu: :

n=l
Ean=al+a2+a3+...+an+.... (D
n=l :
a;, s, O, . . . JAP (1) xaTopuuur yadaapu, a, sca KamopHuwe
ymymull xadu Oetiuradu.
Ywey .
A =ua,
As = a,_ + az,

A, =a +a,+a,,

oooooooo

oooooooo

wurHnanaap {1} watopuunr kucamud ! durundusapu pefinnanu.
By xucmui fAurMuHaunapaal mGopat

A Ay Ay A

KeTMa- KeT/HKHU KapaHMH3.
2-tranpud. Aeap n—>co da {A} remma- kemAaux wexau
AUMUMSA 524, ABHH

=0

lim A, =A4
Ogaca, y xorda (1) wxamop axgunaauyeuu Jdefiusadu, A con
wy xamoprukz durunOucy Oedusadu.

By xonna

A=a+a+a+...+a,+...=Fa,
T |

Katu éamanu.

Arap n—> o0 ma {A,} KeTMA-KETHKHHHT JIHMHTH YEKCH3
Gynca, éku 6y sumutr Masxyld Gyamaca, y xonma (1) Katop
yaoxrquysun aefvnamy.

262



® :
illyuaalt kumo6, Tabpudra kypa Ean KATOPHHHT AKHHA -
.‘1.1:!
IIYBUK EKM Y3IOKJAWYBUH GY/HIUMHH AHHKAAL YYYH YRMHT KWC-
MHIl BMPMHINA2D KEeTMA- KeTauruny {A4,} HMHT JHMHTHHH Kapail
Kepax SKkaH. Kucmuil jimFMHAH A, HMNT JHMHTHHH TOMMIIZA
YHHHT HhOJACHHH KyJMahpoK Wakmga ésub ommm Jo3uM. Kyo-
THHA XO/IMApA& KyAMAa Kertupuaaaurad ¢opMyaanapfad ¢oit-
JAafaHyil Makcaara Mysodwy Gynanw:
[ 4 xn "
B,=x+...+x"= J_, "7 x 5= 1 Gyaca,
i n , arap x =1 6ynca,

C,()=1+2+32+ .+ =
n H—f
l\( L =D X =mP  arap x 1 6uca,

1—axp {1—x%)2 (2)
nint+1)

5 arap x = 1 6yncas

D, () =+ 4.+ =

f—x2 I —

x 2r—1 .
__l — =, arap x + = |l 6¥nca,
- X
£n , arap x = 4= | 6yueca.

E ()=I14+3245c4...+2n—1) " =
I4x2  @2n4 22— @n—1)™
={“ e + T arap x7= x|,

+ n? . arap x = =+ 1.

By dopMysanapuy kearnpu6 udkapum kuiive smac. Bus yaap-
JIaH GUpUMH, MacafaH, YIHHYHCHHHHC TYFPMAHIHHH KypcaTamus.
Papmanky, x == + | Gynrauga

D, (H=14+14+14...+1=n D, (—1)=

=l leml e =1 = —n

Gynamu.
3rmH x v 4+ | 6ysicnd. By Xonma TeHIVIMKKHHT Xap MKKH
TOMOHUHH X ra KynaiTapu6, TORamus;
2D M =xx+E+E+ ... 4+ =
=+x. .+
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Arap -
R e s S L2 I o o

o £l — (s __— 1 —x2"

= X~
1 —x2 1 —x2
GY/MINHHH BTHOOPra OACAK, YHAA YLISY
l — x?ﬂ
. = x2
D (x)=x =
TeHMMHKKA sra OyJjamu3, DyHzman sca
s 2 | Zn41
Dn (X) — X X — X . X
1l —x3 1 —a2 1~ 52

OynuuM Kkesn6 uHKAIH.
I-Mucon, Yoy

1 1 1 ’ =1 1
]—“E+'i'—*'§+---+(—]) :

2"

b

KATOPHH SIKUH/IALIYBYH/IHKKA TEKLIHDHHY.
Bepuaran xaTOpHHNT RHCMHH AHFHHAUCH

-]t 1 - L
Aml—tbg—ot . )T g

6ynamu. By A, nu 1okopuaa keatspuarad (2) dopmynapad doit-
Aajannb GyHpaRt E3u6 oNaMH3: '

b= ) (A 2 4

fl

+
I
I

— — e nmrmt — | ———

n-» oo Ja JHMATIA §THO, Tonmamua:
lim A, = lim [3 _2 (_ l)"—‘] =_§_

N—yo0 T=—s00 3 2
Hemak, OepuwiraH KaTOD AKHHIAWYBMH, YHHHC HMHFUHAMCH
A=2 :
3

254



2-Mucon. Ywby |
! 3., 5 21— 1
Tttt Tt

KATODHM SKHHAALYBUNIMKKA TeKLIMPHHT. By KAaTOPHHAT KUCMHL
AHFHHIHCH

=L 3 2""‘=.1_ L
A= gttt 2(1—}-32+

: 1
5@ 2,,_,)
6ynamn. Ynu (2) dopmynatas doitnananus, Gynpajt €3m6 ona-

MH3!
A= [14—3 (V2) + 5 (w ) Fot

+(2n— 1) (]-/—,‘—:)2"“2} - = 2+

1 1
(2n 4~ 1) '2.1.,.2 —@2n+ 1)"2'2
+ —1(g_20+43
(1— 'f.l)_)s - z ( 2““1 ).

; . 43
lim A, = lim 1 (6 — 2”,,'_1 )= 3
=2 A= 2 2
GyadumHu Tonamu3. JleMak, KATOp ®KUHAALIYBYH, - YHMHC fiH-
PUHANCH
A=3.

Hatuxaga

3-mucon. Yuby
1 1 1
1.4 +4-7 *- "+(3n--2)(3n+1) +

KATOPHH AKWAJIAIUHINTA TeKUTHPHHr. By KATOpHHHT KHcMufl fiH-
FHHAMCHHY XHCOG/al, YHHAT JIMMMTHHK TOTIAMH3:

1
Bn—2) Gn+)

“Hmde ot )

A= ok o



1 NS _____) _

; | i 1
"EO”E+?*?+?—+ 1—2 341
=-'—(l-—-—- ' ) lim A, = lim —(1—~ L )=-'—‘
3 3n+ 1) nas Ay 3 dn+1 3
Jlemak, Gepuiran xatop SIKHHJAWIYBYH BA YHAHT HAHFHHAHNCH
A=41 '
3
4-mucon. YwGy
YV n+2 —2VatT +Vn)
fam]

KATOPHH SKRHJALIYBUMIMKKA TeK(MPHHT. By ﬁa'ropunnr KHCMHH
FMFREARCH

A, =(V3=2V2+V D+ T -2VI+V2)+
+ .+ WV RE2 =2V + V)
6ynapk. YHu KydiMparaua €6 osamus:
= 3—=V)+ VTV +KVT—-V3)+
+V2I-VI+HWVE~VI+ V3~V I+
+ . W2Vt D+ Vi —Ve+ D=
=3V +(1~-V2N+ W i~V3)—~
VI=VD+VFT-VDH -V IV +... .+
F IV 2 ~Va+ D0 n+l =Vl =1 —-V2 +

+VAFE —Vri)=1—V3+ ! .
Va2 +Vari

Hatmxkaga
lim A, =lim (1~} T 4+ —— ):1-1/@‘.
Aoy " n—»m( Vn+2+1/n+l

6yanumsn Tonamu3. [lemak, Karop AKMHAAUYEYR, VHHHT HAupyH-

men A=1~—172.

S5-Mucon Ywly -
L—243—44 ..+ (=",
KATOpHE SIKHAJAWYBYHIHKKA mxmﬂpnur By KATODHHHP KHCMHH

PMenHAHCH
A =1=243—4+...F(—1)"n
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6Ynamu. WOxropupa xenrrpuiran  (2) dopmymapan | doliaiamus
{6y dopmysana x = —1 ne6) A, mu xpcobmaitMus:
1

" =1
4 = (=) (= (=)™
" Il—(——l)]‘+ [1—{— l{)”
L= —n= 1
4 + 4 T4
+ 2 (— 1" + (= 1)*F).
Arap n = 2k 6iynca,

A= (I +4—D) =k,

0+

arap n =2k —1 Gfca,

Ay, = i—(l-—2(2lz-—1)+l)-—(4-—-4k)-l—-—k
6ynann.
Bynnan aca
lim Ay, = + ¢, IlmAQk | =— co

k=

OYyHIIH Kesub uukamy. [leMak, KaTop Y3OKJIaMmIyBuM.

Coana reopemanap
Bupop

o, =+ +a+ .. ta .. ()
n=1

Katop Gepuaran Oy/icuH. By KarOopHMEr HacTnaGke m Ta XaauHH
TAUWIAIL HATHAKACHIA 103ara KesraH

E @ =81 Tyt ... (6)
rmairt 4
Katop (1) KaTopHMHT KoAOuru Refnapn.
l-reopema. Arap (1) garop SKHEJAUYBYH Gyaca, YHHHF
Heraaranw (6) xonguru XaM SIKHHJIAYBYH Gynany Ba, aKCHHYA,
(6) KOMANKHHHT AKHBJAIYBUH GyamuHpan Gepuaran (1) Ka~
TOPHHHF SKHBJAWYBYY GYINIUE KeanO YHKAAM.
2-Teopema. Arap (l) KaTop AKHKAAIIYBYH GG, YHUHY
AurRBAMCH A ra TeHr Gyaca, y Xoama

Zc*an=cal+ca2+cas+. T
Al B
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KATOp XAM fAKHHAAWIYBYH BA YHHHT AuFMHAHCK ¢-A ra TeHr
6ynanu (c = 0 yarapmac cou).
3-reopema. Arap

Ean=al+a2+a3+..‘+an—i-‘

n==l

Nby=b by byt b+

n=1

KaTopJap sKmHJA2wyBvH GVanG, yhapuHuar AHFMHANCH MOC pa-
BHwna A sa B ra Tenr Oyaca, y xoana

S @, 4 0) =+ ) F @F bY@ )

Ao |

KATOp XaM AKUHJAWIYEYA B3 YHHHC fiuruuiucn A + B ra Tewr
6ynamu.

4-Teopema Arap (1) KaTop axuipawys4u 6yica, n—- oo
Aa KATOPHMHF YMyMHil xaln g, HOJra mutasanu. (By reopeMa
KATOD AKWHNALIYBYH GY/MIIMHUMT 3apypufi mapTHHY uhoganad.

au.)
6-mucon Ymby

2 nS
0,001 = V0,000 +7 0001 +.. . +¥ 0001 +-...
KATODHH SIKMHJAIYBYHIHKKA TErIIUDUHT.

Beprnran l(‘aT‘OpHﬁHP yMyMAR XamH a, = ]/0,001 Ginanu,
Arap :

lima, = lim 7/ 0,00} =10

o, L

GYHUMEY 3BTHOOPra onca, YHAA GEpHATaH KaTop YuyH Kartop
AKHHAALIHIHEHAET 3apypull IIADTHHHENY OGa)KapH/IMAC/MTAHE Kypa-
mu3. [lemak, Gepwaran Karop y3OKIalmyByH.

7-Mucoa Yoy
i . )
E Vi

Ne=2

KATOp AKMHJAILYBUM GYnaguMy?
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By xatophunr ymymuit xagH yuyH
Yinn ()" :n—lnlm eLf-‘
OyNraHivre caabaH KaTop y30KMALYBIY Gy/agd.

an=

2-§. MYCBAT XAJJIH KATOPJIAP. COMHIITHPHIN
TEOPEMAJIAPH

Bupop
ian=al+az+a3+..'.+an+... (n

Karop Gepﬂ.nraH Gincan.

Arap (1) xaroppa a, =0 (n=1,2,3,...) 6ynca, y xon-
aa (1Y xatop Mmycbam Jgaﬁﬂu Kamop €Kn KUCKawa mycbom Ka-
mop neG ararann.

S-Teopema. Myc6aT xavop 3 @, HANT  AKBHARIIYBYR

ﬁ(l

6VMMINH YuyH YHHHT KHCMHE AHFHHQHIAPH KeTMa-KeTJHTH
{ 4,} suur oxoprpaH yerapanaHran GYaMWIH 3apyp Ba erap-
AN,

8-Mmucoa. Yumby
E‘IE=1+_+§IE+ ..+%+..- (@>1)
==

KATOPHH SIKHHJIALIYBYHJIMKKA TEKIUHPHHT,
Dy xatopunur xucmufi AHFHHIHCH

! 1 {
A,,=l+"23+—3—m+ +—n;
6ynaau. Papinanku, {A } ~— JCymuH KeTMa-KETAUKIWD.

HkrHHUH TOMOHZAH,
1

1 1
A =1t d gt o =
UWERNSE ! 1
”H"(z“ + a“)+ -t ((2n)°‘ +(2n+1>“)<
2 2 2 .
<I+F+F+”'+(2n)“‘
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I | 1 1 1
~1+ 2m_l( t bt +;—5)=1+-2-:.:1A,,

6ym6, yrzan

1
A <1+ pr==} A
6ymHIE Keaub HHKa;lH KefiuAry TeHrcHaHKIAK TONaMus:
A< (n—123 oy a> ),

Hemag, {A,} Kerma-keTIHK loKOpNaK verapatairad. [Oxopu-
Jad KeJTHPHATaH Teopemara Kypa GepH/IraH KaTop SIKHHAALIYB-
Y4 6Ynamu.

o]

1
Onaraa o7 KATOHH yMyMAQUIZAN  20PMONUK  KAmOp

ez
Ie6 opuTHAALH.

INynpai gkuaué ymymaalral rapMoHsK Katop o > 1 6ya-
ragna aunnawysud 6ynamu. By gatop @ < 1 Gynravpa yaok-
Jamysad GYmany.

9-Mucoa Yoy

s glon
KATODHH AKHHJIALTYBYHJANKKA TeKIIHPHHT,
By RaTOpHHHT YMyMMHA XalH

nn
a,=a

HH Kyiugardua 63 onamu3:

Inn

ainn=elna =elnn»1na= (elnn)lna=
Ina 1
== p o e ———
n«-lna'

Harmwxkana 6épmrau xatop ymsy

Y
L n-—lna

]

KYpHHHINTA KeJalH.
Arap —Ina > 1 6ynca, waTop SAKMAJAMYBYH 6yna)m.

—lna>l=7-ln-:>lne=»
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= 1 e =a< 1 .
a . e
Hemax, Gepuaran xarop @ < —l—- Gyaranma  AKHHJAIYBYH

Gy napu.

(a :;-—:- 6Varania KaTop Y3OKJAWyBUH 6j'mam.) )

3uau MycGaT KATOPAApHA COMMINTHPHHI TeOpeMajlapHHH Ka-
paimH3. '

HKkruta

[- -]

Mo, =ata+a4 ... ‘a+ ...

n=1

Mo =t b0+ o b+

]
MycﬁaT xaropjap Gepwirad GYacuH. :
6-Teopema. Arap r HEHMr Cupop ny(n, ;; 1) xuiiMati-
BaH Gomnad Gapqa B >R, Jap y4yH
a, <b,
TEHTCH3AKK YpHHMH G¥nca, y xonnaE b, XaTOpHHHr AKHH-

]

AawysyH GYHIIANAN 2 @, KATODHHHT XaM  SAKHHJAAWYBuR

Gyaumn Exu 2, @, KATOPHHHT YSOKNAllyBuH GYaHiuMan 2 b,

fi=x|
KATOPHHHF xau YIOKJAIYBYH OYARIIE KeauG MHKamH.

7-Teopema. Arap n—> oo Aa %’ HucGar ymGy

3

lm?im O<k<+o)

fi—oolip

JUMHTT2 3ra Gyaca,
a) k< oo "Gyarasga 3| b, KaTOpHHHT AKHHNAYBYH  GY-
n=1

FHUKAAH ) ¢ KATOPHHHT SKMHJMAWYBYH Cynuinm;
J'l:l:l
6) k> 0 6yaranna ) B, KaTOPHHHr y3okaamwys4n 6yan-
Ram ]

281



HIHAAH S, @, KaTOPHHHT XaM y30KnauiypuR OyMmH  KeanG
t==l

HHKaAM,
Hatuxa. Arap
lim %2 =&

fi—ron Up

L
JHMHT Ypuia# Gymn6, 0 <k < oo G¥aca, y xoma 3 a, pa
- =i

L -3
>, b, Katopaap Gsp BaKTAa EKH SKHHAALIYBYH, E€KH Y3OKAa-
Fram

Inysun Gynagm.
8-Teopema. Arap n HuHr Gupop m, KuiimatTajaH Oou-
Jaa6 G6apua n» > m, nap yuyH

Goy < By
aﬂ bﬂ

TEeHrCHIAHAK ypI{HJlH Gj’mca, ¥ Xoaga i bn KATODHHHr AKHH-
=}k

A3WyBUM  GyAMWMAAN 2'0 a, KATODHHHT XaM SKAHJIAWYBYM

n==l .

Gyaumn  Exu 2” @, KATODHHMI Y30KAaWiysud  GyimumAau
A=

i b, KATODHWHT XaM y3OKMaurysuR SiaduM weaul vHKajM.
-l
" 10-mucoa Yuwby

el Ly

KATODHHHT AKHHJAIIYBYHMMTHHA K{PCATHHT,
Maremarig HH,H.YHLIPIH ycy.rm fuaan  kYpeaTHI Mymxﬂuxu,

— g 2,1_]' (n = 1)
6ynanu. Ma'wrymuu.

=] L=
1 i ne=l
2=l
n=}\ " e
' TeOMETPHK KATop (q = —é-{l) axuuaainysys. Jlemak, 6-Teo-

pemara Kypa Gepu/iraH KaTop XaM AKHHJAWIYBYH Gysiand.
08 _ :




1l-mucon. Ywby
Y I ] 1

]
k —_—  —— ce —_— .
1001 + 2001 + * 1000+ n-+1 +

. -
KATOPHUHT Y30K JIAIUYBYH SKAHJIHTHHH KYPCATHHI.
PartnankH,

1000-n-+1 < 1000 7 + 1000=1000(2+1).

ByHpan sca
' _ 1 1 1 1000
1000 (s + 1) < 1000 1 -t (n+ 1 < 1000 n+1)

6y/mIH kel YMKAOH.
Arap

o0

1.
ntl
n=l
KATOPHWHT Y3OKJAILYBYH OSKaHHHE 5bTufopra oJcak, yeia 6-
TeopeMara Kypa GepusiraH KATODHHHI Y3ORJAIIYBYH O AHINHHH
AHHKAANMUS,
12-mucon Ymdy -
1 1 ' 1
Vi3 +]/§'-3+ +_V(2n—1)(2n+l)+

KATOPHUHT Y3 OKJAIYBYM GYJMIUHHH KYPCATRHT.
OHr OIAUH KYARJATH TEHICHAJEKHH XOCWI KHJAMH3:
@n—D2n+ D2+ D Cn+ D<@+ 220+ 2)=
= 4(n + 1),

1o 1

An+1) "V @r—DERn+ 1)

Manaymky, _
-

-1

e
=]

Katop yaokjauryBuk. Memag, 6-Teopemara Kypa, GepuaraH Ka-
TOp Y30KJalllyBud GyJagy.

13-mucoa. Arap

oo
Eaﬂ @,=0n=1223...)

fime=|



Katop mgunnamystiu 6yica, y xoana

oD
2 /
2 an {

n=1

KATOPHHHT AKHH/ALIYBYH GJMHIIMHH KYPCATHHT.
Katop AKHHJAUMUIAHAHE 3aDYPHE INApTHAAH

lim a,=0
=

6yaamn. Hemak, wyHpait n,EN CORUH TONMII MyMKHHKH,
Gapua n > n, nap yuyH

0ga, <!
6Ynagn. Yuza n > n, y4yH '
| @< a,
6ynand. 6-Teopemanan dofifananub GepuaraH KaTOPHAHT AKHH-

MAlysqy GY/MILHHN TORAMU3.
14-mucon Arapa, >0, 6,20 (r=1,2, ...) 6§/mus

<o =] -
Zan=-|—-oo, Ebn=-|—oo

t=1 n=|

-

6¥nca, y xoapa

i n’ bn’ (n’b
Emm(a ) fZ_‘Emaxa )

=]

KATOpJIap XAKHAR HuMA AefulT MYMKHH?
Paewanky,

max(a,, b)>a,
max({a,, b,) = b,.

3
Illy caBabau 3, max(a, b,) KaTop XaMMaBaKT Y30KJallyBIH
ne=}i .

6 nany.
Ammo

§ min (a“; b)

n==1

KATOp AKHHJALNYBWM OY/UIM MYMKWH .
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Macanan,
arap n Rydr con OYnca,

F )
a,i=
—» arap n ToK con Gynca,
; -
5, =[ —?-, arap n xydT con 6yaca,
l_;;;, arap n ToK cOH 6ysca
6{arauia
s 1
: min{a,, b,) = "
6ynaau.
Pasuiatxy,
oo oo
A Y . 1
me(an, b) = E—n;

A=l . =]

KATOp AKHHJZMYRYH,
15-mucon. Yuwéy

o=

l

i}

|
; s

KATOp AKWHAALIYBYWIHKKA TeKWHPHICHH,

[
1
By KaTOpHH rapMOHMK KaTop ET GiiaH CONMILTHPaMHU3.
n=t
PaBwankn, 6y HKKH KaTop yMyMHH %afnapd HucOATHHHHT JH-
MHTH

i

lim 2—— = lim—7
N—+co R o |+§- n=o0 y’n
n 43
6ynaan. FOKOpHAA KeNTHPHITAH HATHRKATA KYpa. GepHarad xa-

TOp | y3OKJAWyBIH 6ynann.

Mncoa Ba macananap

KyAugard KaTOpJIAPHUAT AKHHJAMYBYHIMTHHE —KYpPCATHHD
B4 HMFHHAWNADHHH TOMNUHL;

(g (mts) + o e F e
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2
oL
EY
'?_'._

®
I
-

1
an + Din+2)

ol

=
I
-

;
nin+ 1)(n+2}(ﬂ+3)

-
As i) s

5. 1

@na-1) @n+3) 2rt5)

8 1)

{
An 6B+

&

e
!.

2—n
n(n I ICEN

-]

El" (l_"ntn+u)

1 nt—1

[y

3

n=

o
_r .
nt—|]

[==}
3
o
=l
)

12, znl TESN

oo

1 3,
Nec

10,

'%I



14, Earctg 5E

Ha]
o]
L]
5. E @n— e+ 12

n=|

Kyfiunary gatopnap Y9YR KaTop , SIKHHJALYRYHJHTHHUHT
3apyphil wapTH GAmKAPHIMACIHTHEH KYDCATHHE:

& n
18. v 0,02
n= ]!

1 S‘(:;; )
3 Ye

=]
19. Eln“(n+ l)
- fi=1
20. E(nwrz)ln ol
ne=|

21. E(n + larctg -
==

22,
2 Y Tne+ 1)

nkl
n
n
230 _.—-.T—_ﬂ_ .
=)
o0

W . 1
24, L (n® -+ 9B)arcsin s

Nl
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Comumrnpnur  (Tagxocnam) — asoMaT/iapuiad  doiiaasasue
<0

KYAHAATH KATODAApDHY SKUHNAIUNLIFA TEKUMPHHT: >oa,
H=

stn®3n
25- aﬂ = nV—E.
__ arctgn
26. a, = e
cos—u*
4n
27. an = %__ﬁ-
98, a = Innd+sinn
" né-}2nn '
arc 'nrt el
si
29, g, =—-ntl
# a¥ ln(ng-1)
__ arclg(n? - 2n)
30- an = W.
31. aﬂ=-'§.

32. a0 = @n+nde " Inn.

(3——2c053?)-g"

33. g, = e
1
34, a, = In(l + W)

ala

. .
35, aq, = (e —"1)‘Siﬂ i
n Vat+1
36. a, = 6yu6, {na,} KeTMa-KeTAK uerapananran Gjca,
m -
D) 2 Karop SKHHJALIYBYHSHIHHM HCGOTAAHT,
n=|
3-§. MYCBAT KATOPJIAP ¥YYYH AKHHAAWYBYHIAHK
| ANIOMATIIAPH
Banpop
J .
E}an=a_l-|_-a2+a3+_... +a,+ ... (1)
MycGar karop Oepnnarad GyiicHH.
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1°, Kowmw anomatu, Arap (1) xaropna nEN RuHr
6upop ngn, = 1) kuiMaTagan Gownad Gapua 7 = n, KubiMar-

JapH YYYyH
Vm<o<t ({ma)

TEHrCH3MuK Ypunan 6Yaca, (1) Karop sKuHJAmYBuM (y30KN2-
ypyH} O6Vnamn.

Arap (1) Katop yuyH
pnV e
JUMUT MaBXYR 6yaub, k< [ 6yaca, v xonna (1) gatop axus-
Jaamyeur, k>>1 6ynca, (1) katop yzokaawysuy GVAaau,

. ODanambep anomaTtu. Arap (1) xatopna neN
HUHP GHpOp nyfn, = 1) KwiiMaTiapupan Gomnal Gapua n = n,
KHAMATAapy YUyH

@ a \
gt (s

aﬂ- £l

TeHICH3AHK YpuHM 6Vaca, (1) kaTop sxumnawryBan  (y3ox/a-
wystM) Gysafn. :
Arap (1) Katop yayn
lim ! d
Aere Oy
JHMAT MaBkyAa Oysmb, d < 1 6yaca, y Xonma (1) Katop fKHH-
Jdamysqu, d > I 6yaca, (1) gatop ysoxqawmryeuu 6yaaau.
3°. Paa6e anoMaTu. Arap (1) xkatopaa n € N HHHr Gn-
pop nyng 3= 1) xufiMatnapufan Golunab Gapua 1 > n, KufiMat-
JiapH yyyH _

n(l—— a"'“) =r>1 ( n(l——a—"ﬂ)< I)
al‘l aﬂ
TEHICH3MMK YpHHAM Oyuaca, (1) kaTop saKHHAAIWYBYH (Y30K/Ma-

IyBYH) 6Y.1aaH,
Arap (1) xarop yuyH

limn(l - a;“) =p {p = consl)

P n

AUMHT MaBkyA Gyaub, p > 1 Gyaca, y xonna (1) xarop Aguu-
Jawyeuu, p << 1 6yaca, (I) gkatop ysoxkJawypud GYaaad.

4°. KOoOWHHUHHT HHTerpaJ axsomMaTu. Arap [{x)
dyukung [1, +co] A2 aHuKJaHTaH, Y3AYKCH3 Ba Yemafiaurad
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696, F(x) = If(t)dt Wy GyBKUMA yuyH GOWIaHFHY (YHK-
oHA Ba :
S0, - S
Gyaca, y xonda ! =

lim F(x) = lim -f;(t)de

E2 T Ll

JANMHT MaBKyL Ba uekau OGyaranaa (1) Karop H}{‘HHﬂamquﬁ,
6y JuMET MaBkyA OYiMaraHIa €k gekcns G.ranma (1) xarop
Y30KIALIYBUM OyAanu.

5°. F'aycc anowmartH. Arap (I) karop yuyu

n b,
=7\,+~: + e {|16,]<c, e>0)

2

an-f-!
Gynca y xoasa:
a) A > 1 6yaranga (1) kaTop sAKUHJAUIYBYM,
6) A< 1 6yaranna (1) xarop ysoxnaurysus,
B) A= 1 6yau6, p > 1 6¥nranna (1) karop sIKMHIAWYBUH,
1) A=1 6ymb, p | 6yaranga (1) Karop Y3oKAaulyBYH

Gyaany.
16-mucon Ywmby
4 4T 4710 407-10 ... (3n+ 1)
2 +2-e+2.6-10'+"'+ 2-6-10...(4.'1——-2)_'_

KATOPHH AKHHJIALIYBYHIHKKE TEKILIMPHHL.
By garopuu Tekiupuma [asamGep anomateian doiinana-
HAMY3.

PaBliaHkH,
4710+ ... - (B3a - 1)
a = s
" 2.6.10« ... - (42 —2)
4710 ...+ @Be+ D@+ 8
a” I= y
1 2.6.100 ... - (4R —2)(4n -+ 2)
an+| 3n+4
8, 4n2

Kefiuurs TeHr/MKA2 nt—- oo Aa JuMuTra YTHO, TOmamus:
Gort .. 3
tim 2ot < im A4 L S,
L b 40+ 2 4

Hemar, Gepuarai KaTop ARHHAALIYBYH.
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17-mucoa. Ywoy

o
| nt

A—f 2" +37

Ne=

KATOPHH AKHHJALIYBYMIHKKA TEKIUMPHHT,
Bepuaran xarop yuyH:

. ns a1y
a, = PR Gy 1 = T gt t 3

" _2_"]
Gl (k1P 23" () LY 3 [H(s
a, _2"“-{-3“""[' nd o T

6yarannurp caabam, Hanambep anomatwra kypa, GepHiraH a-
TOp SAKHUHJIALIYBYH
[8-mucon Ywsy
£

i

.2 4

KATODHH SIKHHJANIYBIHIMKKA TEKIIHPAHT.

Arap ,
Tl

n 1
vVa, = —,
" YV Vn

— I 1 1
]il‘ﬂ 'n/-an =lim-—_-- rmy =_-u:
nve eV Ym V2

GyAEmEEN 3HTHOOPTA Ofcak, yAAa Komm anomatura Kypa, Ge-
PRATEH KATOPHAHT AKUHJANIYBUH OY/HIIHHH TONAMES.

<1
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19-mu coa, Ywby

34-(—1y"
o
=1
KATOPHH AKHH/IAUTYBYHIMKKE TEKLIMPHHT,
Pabianku,
e e ) i
n ontl ! ndt T gn4-2
SR ol ) KIS D WK = » o ) i
8, P (=l 2 Bl
Arap n == 2k 6{uca, '

a2 341 4"
arap n = 2k — 1 6¥nca,

a2z
a2k--1

HUHP JIAMHTH MABIKYQ 3Mac.

a
Synanu. Jdemak, n— oo 1a ;H
13
bunoGapun, HManamGep anomarara kypa OGepunraH KaTOpHHHP
AKHHNAIYBU éky y3oxAawmyBun OyaMman TYFpHCHAZ BHpPOD Ka-
popra kesu6 Gyamaiiau.
Ammo

LN Gy - XN T
E’T:n]/a -—-llm ]/__—._..-2n+l = _2...}11‘?;]/ ———-—--—--2 —-?<l.
Hemax, Kown anoMarara kypa GepuaraH KaTop SKHHIAWYBYR
6¥aagn.

20-mMucoa. Yuby “‘%:1'1 a,, _
= (2—Va)(2—ya) ... (2~Va), a>0

KATODHI SKUH/IAUMIITA TeKLUMPHA.
a 1
—— uucGathn Kapafimik. Bywpa —— =———— skauu-
n4-1 £ +1 o }/-E
HY KYpHIl KMARH 3Mac.

n+_']/‘5=elna;rx+l l+lna(l___)+12n:’n+o(}_}2_)=
=142 Iy <C

212



a i lna ?*ﬁ
— = =1+ T @
2 na j— —

6y epra |v*, | <M.

Tayce anomardra Kypa lna>> 1, 9pHn @ 2> e GyJaranja xa-
Top AKMHNAWYBUE, Ina < I, apiu g < ¢ Oyaranna sca yaok-
JIAIyBuR Gy /1agm. _

Arap xapanaérray mucoaza Hanambep asoMaTHAaH dofina-
JaHajurag 6VJcag, y XOJa KATOp AXHHJIAMIYBYHJHIH SR
AIIYBYM/MIH XaKuAa Gupop Kapopra Kean® Oynmaiiin, UyHKH:

fim 22tl .
) [+

L
n=|

o
a
3 rtl 1 sgamuEM - Kypmu

1 . .
— xaTopJapra HucGatan lim
‘ n Ry g
A=

KHHUH 3Mac.
Mnucon ra macaixanap
Koun Ba HanamGep asomatsapupan ¢ofizanann® Kyhuars
KATODJIAPER AKHHAAIMIUra TeKIHPHHT:

37. 2——2’;—-
dord (v 2]

38 g(n—l n =1}
. n+1) :

=2

39. E L
{inn)?
n=2
b an "
40, E{(m) N a>0
Tia=

41. \ 3"+1(n+2-n'
nt3) '

e

18—438 ' . 973



42 2 (_"—I niAn+5
" n-1 ) )
=2

nﬂ-{-i

43,
I (3n32n4- 110 H2 °

4. 2(@)”3{2.
o Vn +3

45. Nz (‘Lﬂ)

G

“Lan ,asse, a> (.

n

18. E 2
(o2

o |

=
]

JB

46.

L
=
7]
[
e

=
L)

47.

s ip e

49. @2n4-11
{3n+-4) 37
=]
50 2n4 1N
) 3.nt "

n=x|

3
(n) arcsin —

E <n+1)1' 2 ,

51,

2n}l! Lalt o

Paa6e Ba aycc anomatsapufian ¢ofifananud xyhuzard Ka-
TOPJADHH AKHHAAMMHINNA TEKLIHPHAD!
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53, 2 [ [.3.5...n— 1) ]p L
2.4.-6-.-(2n) nd
s .

nl &?
54. E 5

A=l

N @n— I

55. .
@it -

n==]

56. 2 In2-tn3-+--In (n + 1)  a>0.
ln {24+a) In (344a)---+In (n4-1-}-a)
=

57' —_— V_nl sa>0-
E @+ V9 @+V3)y. @t Vat1)

=l

58 N1 2O D oD 1
nl n?

H==] .
T [P O+ D ptn—1) T
59. [ ] 0, 0).

Z‘nc. Tt gty | >0 1>0

Ky#iugary Karopaapuy sIKUH/IADIMILTA 'nef{ﬁmpﬂﬂr (X a.y
- n=]

60. E L
ninfn
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- 65
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66.

70.

l. a
72.

73. o

n

74. a

"

75.

76.

77.

78.

a

a,

n

7

=

Vi

_ eﬁ Ant41)

nﬂ

(ntp

+ 2)!

= 2n 12

ot

(nhe

1

.

In (n4 1)

(n})

_In

-1

"

(nflw

sinly

In (1+

I.

a,=tg i———arctg rl-;

dx.

1

n4+1



0 =
ViF stdx

n+2 475"
80. a =S e"x dx.

n

(= -1

L3
-

Bl.an——-sl’l‘—j_—n;dx.
N2t

82. a, = ! .

83. Arap limna, = a 6yau6, a = 0 6yaca, z a, KaTtop

n— 00

Y30KAaNIYBYH GYJMIMER HCOOT/IAHT.

84. Arap a, >0,.‘v‘n€N Japia d,,, < a, 020, Z a

n=|

KaTop sKuHAawyun 6yaca, limna, = O sxaHALM HCOOTVIAHT.
H—po

n

8 5. Arap a, = 0 6ymi6, Z a, Katop XyCYCHH HHPMHIM-

. JIapd KeTMa- KeTJAUTHHAHT ﬁupo?n-a KMCMHI KeTMa- KETJIHTH F0KO-
o

puJan vekJanran Gyuica, 2 @, KATOPHHHT SIKHHJIALIYBYHIHTHHH
fm=t

HeBoTAaHE.

86. Arap E 3 52 watopmap |sKEHAZYEUH 6yca,

n=| =1

E |anb,,| )(a +b.), 2'““'

ne=l

y Xoama

KaToleap XaM SKMEJANysud 6§ NHMIEHA ACOOT/IAHT.

87. Ea Katop {a, 3> 0) Gepuaran Gynub, n zno napaa

n=|

(1 — v a) an) —>p > 1 6yaca, ﬁepu.nrau KATOp SKHHAAIIYBYH,
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n > n, napua (i‘—-— V&:) “:'—n <1 Oysca ysoKJamysun 5Ka-
HHHH WoBOTRAKT.

88. 2 a_ Katop (a, > 0) 6epuaran 6yacun. Llynpai a>0
n==] )
in .

 MaBxKyZ 6ymaub, n> n, JAapha ln—n" > 14-a 6yaca, Karop
In—
"
lun :
JIAUIYBYH 3KaHHAW HcGoTaar. (JlorapudMux asnoMat.)

4-§. HXTHEPHR XAIJIH KATOPJAP,
KOWH TEOPEMACH,
ABCOJIIOT BA WAPTAH AKHHAAWIYBYH KATOPNAP

AKUHAALYBYIY, 71 22 N, Japaa < 1 6ynca, xatop yaoKs

Bupop Ean=a]+a2+a3+.. .4-a,+ §L katop Ge-
n=I

pHATaH OY/CcHH.

8-treopema (Kowm Teopemaci). HxrTuépnil 2 @, KarTop-
n=l
HHHT . AKHHAAWYBYH GYAMIIH yuyH e >0 COH O/NHHraHpa
xaM wyHBal n,€ N coH Maskylh 6yimo, Gapuya n>n, Ba
m=123,... aap yayH

|An+m '_Anj =]'_gn+l +an+2+ ceet an+m‘<8
TEHTCHAMMKHKET GRKAPIIWH 3APYP BA ETAPAH.

Wxruépui Zaﬁ KaTop Gu/iaH Oupra Gy Karop XaAJapuHHHT
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.
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(3—2cost y) 2 F4l

170, (1 2t dx. 171 € ¥ (I/x4-Ing) de. 172, (In5)
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2,38 ... ™ =2"txcos2x+2"2pnsin2x. 212._5___‘_22{:‘*_3)“

@a—50(1—5x"CD2 s 218, Qr—BN@Bxt—~2nx+
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¢odinananuar. Teckapu TacnrK TYFpH SMac, ABHR (YHKURA XOCHIACHHRHT
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(0: — Tf-i-) Acamntotanapy: y=x+3, xr=2, x=08 ga miny= YR
Srumue vygracd (1; 0). 98, Ansgnawmn coxacH: r 2= 0. Homnapa: x=0
Ba x=23. x=1 na maxy = —2; x =0 ja yerapasufit maxy = 0. Kana-
pHK. 99. DyHuuAHNHC HOH x = 2, x = —0.5 a2 ming = -—y"g & —

3+ 41
— 2,24. 3rusmur H}'KT‘a,FI&[JHI x=— —;/—- AcuMrroTagapu: x——w
Aa y = —18Ba x-S na y=1, 100, Auugnrammm coxacH: x=— 1,
Koopaunata ¥xnapu Onnad kecHwHw HygTazapu: {(— I 0) ea {0; O, x=
4 16
=—1; x=0 pa miny=0. x=——g La maxy = ——— =0,209. 3ru.

25V's
5—5 6—2V5
AR HYKT2CH: X = Lé—-—- = — 0,65, y = _"”7'1/—5 20,21 101,
—6V 15
Annnannm coxzen: x 2 — 1. v =2/5 za miny z—l%— = —0,19,
Sraamm Hykrack: (— 4/5; — 4/25 ¥'5). 102, Amugaanui coxacn: |x|>>2.

Koopaunara Gommra HucGaTaH cHMMeTPHK, AcHMnToTanapu: y = 8, x=42,

(—e, —2)Ba (2, o) OpatHEAAPAA (QYHKUHA KaThHil KAMAIOBYH.
103. Aungnannw coxacn: R {0; 0) — cummeTpdA Mapkasd. AcuMnroTanapa:
x+8 xr—8

K> —® J3 y= — B2 x— -6 pay=— . Koopmra-

2
Ta JKAapH Outan Kecuumw nyktasapu: (0, 0); (O, £ 3) 7). x=—y3

299



Ja ming ==

—3V3 3V3

= V'3 na maxy = —_—. Srouul HYKTACH:
0, 0). 104, Anpgnamuur coxac R. ¥ = — 4 TYFpH UHIMK CHMMOTPHA VKH.
Kooprunara §xmapyu Guman Kecrwuw syxtanaph; (—6; 0% (—2; O (0;
2. P18) x=—6 Ba x=—2 12 ming=0; x=—4 ja maxy=
= 2V'% 2,5 Srwnn wygTanapu: x) o= —4 £ 25, y (x)=ylr)=
= 4. QOyakuua (x3 —6); (—6; —2); (—2! x;) opanuraa Kasapux.
E05. Anugnannm coxacu: | x| <5 |, Opoueatanap YKHra Huc3atan ciumMmer-
pux. Koopaunara Vxnapy OWiaH KecHinim Hyxtamapu: (—1; @), {0, 0,

2
(1; 0); x=0 za ming==0; x= -+ 1a maxy = 1/2, 106. Anuk-

3 .—
RaHMi coxacH: x >0, x = 1/2 a2 ming = > V3 =260 Kapaprx

3
AcumoroTamapu: y=x+ -2— pa x =0, 107, AchMnToTacu: x— — @ Ja

y=—ux;, x=0 miny=|. Borug. 108. Koopaunata {eaapu GuazH ke-
cuuMil Hykraca: (@; 0), AcuoroTacd: x— 4 m1 y=0; x=0,5 na
]
maxy = -5- 2 0,2, 3rumuw wygTaca: (1, e72), 109, Axuknanuw coxacu:
R. AcnmnroTtacn: x— -« 1a y=0. KoopinHata ¥KmapH OHIaH Kecu-
mHi wygrack: (0; 0, x =0 gaming =0, x = 2 pa maxy = 4.2 220,54,
Srandw HygTamapn: x; =V 3 — 1, g ) =03 x,=V3 +1 glr)>
2 0,47, (%3, xg) opanuxja KaBapuk. 110. Axugmamnm coxacn: x =& .
Acomntoranapu: x =1pa x>+ fay=0. x=0 ga many=1,x>!]
na Kamapuk; x<< | ga Gomwx 111, Anmxmamiw coxach: x > 0. Acumnro-
TecH: x— -0 ga x =0, x= | ga maxy = { Kasapug. 112. Anngaanaw
coxacu: x >»0. KoopapHata ¥xaapy GHaag Kecanimm Bywktach (1; Q).
Acumnrotanapu: x— 4w ga y=90sa x—+0 1a x=0 x=e¢ ja

[ .
maxy =— . JruiHl HYKTacH: (63"2; 1.6 €~3}2)‘ 113. Anugaannwn co-
e

xacH: x>0; g (+0)=0, y (+0) =0, koopanrata ¥xnapn GunaH Ke-
cuwnun gykrach (1. 0) x = Ve na ming= —e In2. 3rummno  HyKTacH

3
(8*3"'2,-—2—8). 114. Anmgnanniy coxacn: x>0. ¢ (+0)=0. ¢ (+0}=
€

l. 4 ;
=-to0. y=—"" Ja maxy="_, Bl ¥= 1 pa ming = 0. 3Srpadu Hyx-
e ¢

1 1
TACH: (-—. —). 115, Aungnawnm coxacH: x 3= + 1. Acumnroranaph:
e e

x=—1, x=1. y=10. Koopmuuara yxnapu Guman KeCHW M HYKTanapH:
(=0,9; 0% (= 12; 0); {0;6), x==2 na maxy =2 —1n3. 3raanw RyK-:
tanapi: {0.5; 4 — [n3). (3; 1,5 — In2). 116, Anawnanum coxacu: x <0

300



Ba ¥ » 2, Koopaurara Ynapu Gwaan wgecwmmm Hykraca: (0, Oh Acumnro-
TanapH: x—= 4w fa y= |l Ba x> — o na g=2x— |, ¥ =< 0 na pymk-
uHA 7 Ba x =2 ma . Borug. 117. Aumkaanum coxacy: x =>0. Acamn-
Totack: x=0; (y—~ + o) x=1 2a mingy=1. Boru. 118. PyHruua-
HUHT ZaBpy 270 ra TeHr Ba ROOPIHHATA VKAAPH OUAZH KeCHIUH  HYKTa-

- 3 o
aapa: (0; 1), (%, 0).(—n. 0)‘ x_: r_3V3 Bd X =

2 4

5n —3V 3
= —6—— A3 mmy:"—l/——- Sruanu HyKTalaph: (—E 0): i

—3V15Y /3 3V1s
4 arcsin 1/4, T—) (En,0> (2n—arcsin 1/4, 5 .

119, OyHKUMARMET paspr 27 ra Tedr, rpafiry koopouHata GOWMTE HHC-
V'3
4

n
GataH CHMMeTPRK. X == “g Jd axy —

—3 1;5

= —— . 3raAd HyKTanapu: (—a; 0), ( n - arc cos —

4
' 3]/5)
6

n -
Ba x‘———-—-’g'ﬂ,a miny =

1 -3]/15)‘

47 16
0, 0),} m— arccos 1/4, , (m, ), 120, OYHKUMAHBAC 1aBpH

mn m 3
2% ra Teur;y(O):g(E]-:y(n):O X = B2 x:.gn;lamaxy_—z

6
i m 3
= 1': X = 5‘ g ming =10, x= En oa §f == — 2. DradHm HYKTLaph
1+V33 V33— 1433
X = arc s1n—-8—-—, X =11 -}~ are s:n——s——, X =n—aresin i
. Vé_g —1 I
= 20 —aresin —-8—-— 121,  AHUNJAHAW CONACH. X 5% _E -+

£
+hn, k€Z [Happw 2: ra temr.  AckmptoTamapw: gy == rY + sk,

a3
REZ, (-—-é—; —2- :rt) opanurda x =0 Hykrana maxg=1 x=12

==t (0, o (Son)a [~ 0)m(n Dn
nammy—-—.(, 2)36 5 ),aa\, (——2, )Bﬂ(.,2 )

pa 7. 122, Koopaunara 6oumdra HAC3AaTaH CHMMETDHK. ACHMATOTANADH:

— I X
X PR arap x—— -l 6ynca pa y=

y= arap x—= — oo 64

2—=n m—2
ga maxy =1 Ba x =

ca, Xx=

na miny = — 1, Sruamn

301



3
HygTacu: (0; 0). 123, Amugganmmn coxacu: {x[=1; (0, —;) —_ cHM-

3x—m —2Vs
METpRA MAPKasH. ACHMOTOTACH: X— 0o Ja y = 5 %= 3
—6V3 —5an 2 V3
Fa maxy = ————— x —44 x= Ba miny =
6 3
6y 3—m

22 1,2; (— o0, — 1} opamuxaa Kasapuy. 124, Anpgranum

=

6
coxacd R; rpadmrn oplunatazap §KHCA HHCOATAH CEMMOTPHE. ACHMNTOTacH:
y=n x>0 2 7. ¢ (+0)= 2. 125. Anugnpanu coxaca: R. Acumm-

i
TOTaNapH: X — — 00 Fa 4 == —“ Ba x— -+ o ma y=x. Koopaunara ¥x-

AapH GHIaH KeCHILMN: HYKTacH (0; Eﬂ) Borug. 126. AHugnaHui coxac
|R; roopAHRatamap Gounra Hucfatad cHMMeTpHk. AchmnrtotacH: y=0,
x=ln,amaxy=n-;-l;x=—!n.a miny=——§; ¥y (1—0 =1
¥ (140} = — 1. Srwmw nygracy: (0; 0. 127. Hdarpn 27 opaunara-
nap JKura AucGATaH CHMMETPHE. X = 0 13 maxy = ¢ Ba x = R Ag mify==

5—1

1
m= =,  OrEasil  HyKTanapH: == Zrceos 5 pa x=2m—
£

! LAY

5 —
- arc €O —-—2-—-— 128. AcumnroTanapu: x— — @ Ja y=e X Ba

X4 o pa y= e, PyHrupA y . ICHAHII HYKTACH: (.H %' earclglﬂ).
129. Asugnagpw coxach: 2R M < x <2 (2 4- 1) @, k€ Z. Dappu 2 . Acumn-
ToTafapi: x=km x= -E +2ikn ra ming=1, 2€Z. 130. Anugna-
uaw coxackt x>~ 1; x50 ¥y (— 0=y (+®= e AcumnroTanapu:
x=—1, y=1 Borux. 13L —--%. 132. —2. 138 1/3. 134. 1/86,
135. /2. 136, V/6.lna. 137. L. 138, 0. 139, a/f. #40. I,

g, SN @AY e i/2, 143, 1 M4, @ B . v >0 6yaca,
2n+41

0; w0 Bw,a=0 P<0) 6jaub, y=10 6yaca, 0; + e, arap

<0 (@ BP—w)éku y=0 (>0, B—v; a=0 B>=>0) Gynca

+ oo arap =P =9=10 6%mca. 1. 45. Acap a>1 ékna=1 >

=1 6§aca, 0; arap o = 1. fp=—1 Gjurea, |; arapar <1 Exna =1,

B« —1 6yaca. + oo, 146. 0. 147. 0. 148. 0. 9. “;B. 150, ¢,

302



[SI. ¢~ 2/% 52, 1. 153. 1. 154. 1. 155, 1. 156. — 1. I87. 1/a. I58. ]
159. ¢!/ 160. 0. 181. —%. 162. ¢. 163. 1. 164. 1. 185, ¢—2/". 186.0,

9 )
167. 4 oc. 168, P 169. 1/3. 170. 0. Arap O<<a<<1 (& — ¥)G6iux-
ca, 0; arap a>>1 {& — ¥} 6yaca. 4 ¢,

VIII 606
S (1 — x2)%? 1
L —pYT—x 2 — — % . (aretge)2. 4. In [la (Inx}].
] 1
5, —————. & —arcsin — 7, —x— 2752 4 9n (1 4 7).
in—-l 1%1 x ¢ -+ 2In {1 -7

8 Arap x>>1 6Yaca, ¥ x2— [ ~2In (Vx—1 —V*+1) arap »x<

<—16faca, —VE—T+2 Y ZFT+V—5x=1). . (% —
4 2 S -
- sin=x+-l—l*sin‘x) Vsin®x . 0. 2arctgV'x  Il. 2 sgnxx
—_— 101
Xl (VI +VTTExD, (¢ (x4 1> 0). 12, Hé 13 J"Tél—x-
3 1
14. 3 V1T —sin2x. 5. —— arctg (tg 2.0 18 tg iI.
2 Va! 2
1 st x V241 t 9 1
17. g EAEYEHRL L L ety 2 Vs 8 ——
1Ve e—xVoir 2V9 [—x 2V 2
n BV 241 o ! (3 =2
—_— . n .
e VZ 4l 2 (In3—1n2) | | 3% 4 2F

20 2 V 1+ VTFx 2L Zarclg e*. 22.% Vi—e 4+ é- arcsing.
28, — V1% 4 arcsine. 24, —-;— cosﬁx-i-—; Un (1 4 cost x).
25.  (arctg V' x ).  26. — xcose - sin. 27, —(x+ DR
28, :n+l (lnx ]—)(n#:-—- . 29, aresink 4+ VT 5. 30

T pekl
14V 11—
X

241 i
-+ = 3l — arcsine In
2 x

——;- In(14x%. 88 xln x4+ VI — YT+ 84 In

. 82, xarctgy —

tg =
g 2
acashx 4+ bsinbx

x .
—cosx-In {fgx). 35. 2 [sin (lnx) 4 cos (Inx)). 36. o

303



- 2 4
x e, 3T, asin bx — beos bx o217 38, 3 B2 (ln’x«——g Inx 4

a? - b2
25 1 :
+%) 39. eT (2 — sin2x — cos2x}. 40 —d;—i {arctgx)? —
1 ] — a2 l4x
— xarctgx - -'5' in{l + x%. 4L x — 5 In T

i
42, (x4 Qchx — 2xshx 43. — -2_x$ (In® x 1+ 3/2 In2 x+3/2 [n x-+3/4).

]
44, xigx+In|cosx] 45. —x-[-—!n(l—f—e s¥)—e— ¥ arcclg e*. 46.

I a2t . —1 ‘ 48— S5x16 +
2 (x+ l) (x+3)° 3(x——l) x2—3x42
+4ln I 49, —;—-arc-::tgrx—i-L In fx:-+1)l 50. ﬁiln%lj):-i-}-
LR T S N ¢t t

Vi arclg V3 1. 5 n ey —+ == V:’T arctg V.‘

JC3ndl 53, 14 In

241 +1

X2 — 1 1 4xt _]_

Vﬁ.arctg V2— . 58 - Gm[l+x)+ 6 ln———-—-«l_x_l_x3 -+ 5 arctg x —
arete 220 g 1 3 3

- 3V§ YT N T g T S8y
o A dx ESIIE ST ke ol NN

~ e 57. = m{H_x’)s. 88, 4 - In T 59,

L, 14+ xV 34 2 1
3 "I Vige T2
2x 4-1 1I (x4 1)2 1 2x—l]

+5n

52,

l ——arcig x 54.

;— arcelg x —- 1/4 ln———

1 1171
arctgx-{-—-b:- arctg 5. 60. —2-[3 In{x2+

|
—_ == _ - — arct =
+ x4+ 1) V3 arcig Vi s i a1 3 arctg V3
3 ] §
61 2V x—21n(l4- V1. 84, 6:-3:8-2:34_«2—:4.1. ?:s_ 737_;.

4 3In(l + (9 — Garcigs, OGvyga f=1}3 x4 1 65, (!-1- i
_W'm u';i—fV—"::l——}-—;-ln}x-kVifll_ 37,%¢¢__
——:;-12—31"4ln1t~—1|+-l—s-ln(t3+f—|—2)— 5% arctg %}%1
~ 6ympa §=}/ 21 x. 68, —]/x_H Hata +4:fg H:}V;Iﬁ-{—
2V—mctg ”/5—, Synta t=]/“';". 70, ~—2—+VI—-

304



I | - . 3—9%% .
_-—;—V{x{l+x}}———ln(l/x+Vl+x).7l.——z-fj/l+x—|-x3—-

2 .
[re— 2“ 2 : I
- _1_ lﬂ(—;-ﬁ-x—!-l/-l'i*x‘l‘xz) 72. —in | x+ Ql-l-x'i' [ 73.

o ._l-_?__'-—-l/zg , OyH-

2—‘ 22X YT=xk 4. R+In(x+ 1+ R — V9 In
3(l—x;

3—|—x+2]/l—x=—x“ )
14«

| | 1+) 21 19-4-5x-4-2x2
- 76, ——ﬂngﬁ-f«l-{—'——]n(TJ. 77. — % X

— 9¢d 1 1
XVl+2x-—x’—4arcsm v . 78. s

#a R = ¥ x2x+42. 75. arcsin l;;g ~+ In l

x2 l4x

¥ 21 79, (— ——

P 30 +

4 37)~Vx’+4x+3——65 Infx-+2+V x2£4243). 80,

3
3545
&x + 1)2
Vx’—{—?x—iarcsm P +ll , 6yHIa x <2 — 2 &kn x> 0. 8L, —;—nrcsin

x=3 108412y ok Rz
lx—-l]-V‘F-)- 2 x4+ =2
x ! Vit te V2 —

83. aE= -}-4V§—ln Viteave | 81, In(x VL2 —

V xit2 —]-1 x4V 24 3xtFx—1) Ax—1)

£ V6 eV I—ViEita—1)| SV afxtl

1 V223 0x45) — (x - 1) | VoxT—2x+5
— [n S —— — — arctg———,

6) 2 Va@a—2x+5 +(x+1) 3 x4 1

3 1 24 _ 7— |
_— 0, 6 == 2 . 88, —|—
> In122+”3, yupa z=x+V 2+x + 1. 88. In I . |
1+ 1—2x—x% 5 !
- t 6 = 90. — —_
:arc g2, GyHaa ]zs P - 8zt D) VB(H_ P -+
e T - — s ¥ x24 342
—1—4 Injz—1) 2?]I'I|Z 2| — l08]11;2-{—] |, ynnaz= —FT

1 |
o o e — D= U e 0 e )

| 82, '—arctg V-

z— 1} + %ln Jz—1 [, Gykra 2=x - ¥V xi—2x+2. 92.

2A3—42) 2 V5412
rT—eTi 5]/5'“ V51— [ Gysna z=—x+V x{l -+ x). 93.
x5 5g .
(s —’_+‘—)Vx=+l— In(xd-y 1), o4, lnl_“x_{_ T

20—438 305



ax
X e®¥, 37 R e%%, 38,
X 1 9
+%). 39. 'f%—- (2 — sin2v — cos2x).  40. —_;i {arctgx)? —
1 ] — 2 14+ x
— xarctge - Y In{l + x3. 4L x — 7 " In

_— 4
asin bx — b cos bx i_ A2 (lnﬁx—"g Ink -+

1—x

1
42, (*+ 9chx —2cshx. 43, ~ = (In®x + 3/2 In x-1-3/2 In x+3/4).

|
44, xigx+Injcosx|. 45, —x +-— In{l - & ¥¥)}—e— * arcclg e*. 46,

L (x+2)4 1 | 5x+6 +
-+ 32| 3(.r-l) + 2[ T 5 3x2
x— 1 _l L (x+ 1}__ _l_ {x+ 1)t
+ 4In l 49, arcetg x4 Iy M_z T 50, 5 I I__xz—-x—{-l
—1 1 — 132
2x 2B (x 1} —i- | 52,

V§ arctg V--— 1R P In At ] +V3- arctg V._.

1 1
-—arcctgx—lf4ln{x+} 3. 1/4 In
2 x4+l

—-— 4,
1| S arctgx &

— 1 I (480 1

"—,__'_ t —__. . —— —_— —
V3 arctg V2 65 6(1+x)+ Py ln T +— arctgx

actg 2= g5 1 3 3
3V 3 V3 T T 0fx—1)8 97— 98(x—1)®

1 1 1 x7] x4 I x40
————_ 57, —in-——— .58 — L -—[n —T— 59,
99(x— 19 Ty B T g B

1 14 £ 34 a2 | 1 1§71
W3 In l—xV’o’_+x2 + —arctg x +— arctg x5, 60, E[E In{x2+

2
_ 2+ 1 (x + L)s 1 2x—1
+ x4+ 1) V§ arcig vy In Pt 2V_arctg ]

6L 2V x—2In(l + V5. 84, 61—3z=~213+%:¢+ —g—:s*gru-

2
+ 3in(l + 8 — Barcigs, Ovgma t=y x4 1 85, — =, —
o ¥ (Hm/x)2

4 A% xV—xﬁ—I

_WIH/E . 8, T~ gt ln|x+Vx2——ll 67. Ir*
- "'3“13—3/4In|t~—1|+——ln(r%+t+2}— 2 ooty EEL
x+1 af? a ]+¢V’2+;s
x—1 -89 — 1+r'+ 42 l-_tVQ _Hs+

a ——-f‘ 4
t = a—x —_ —
+ syaele W Gyuga ! ]/ .70, 5 *rVx

X

Gyrza ¢=3 21x. 68, 3

304



L,— 1 = ey

— -2—V(x(I F0) = In (Ve +VTF3).
1 1 — 2—

_ _é.,ln(—-j-x-l-]/l—f-x—l—xﬁ). 72, -—Inl x—f—2i{:‘:—}-X+ ! | 73,

_9:£V1—xs M R+ 1+ R~y Tin|2E2E V2R 6yn-
3(1—xp § x

[42 —x —
m R =V x*F2x+2. 75, arcsin +-x+ln 3t 2oy —a .
¥s l+x
1+V x4 194-5x-f-2x2
76, —~§§sz+1+7111(‘—]‘;|——~) 7. —“—-}:—%ﬂi—x
—_— 1 — 2y2 -
XV 142x— xt—daresin Wx. 78. *-%;i;—--]/xﬂ—l. 79, (i; - I;l_x -
+37)-Vx’+4x+3—661n|x+2 +V B+rafa. s 8_(%5)—2
X
_ 3 . 1 !
.V’xi_i_gx-..?arcsm -i'x—_i_l-l, GyHpa X << — 2 Ekn x = 0. BI. — "Ircsm
*—3 1, 13x+1 -2V 2% ] V2
—__ =In _-
= 11VE T 2 Iy |52 R
x 1 |Vl-f—x9+x]/2_

— aretg V2 T2 sz+2 1 I(2::-|-[}V2 +V3{xs+x__|}} 6. Ax—1)
eV 22—V 3 ta—1)| 3V xratl
1 n ¥ 2(2x2—2x+5) 2(2x=—2x+5; Gl 1 retg VIE—3x75

6V2  V3eA—2xf5 f(x+1) 3 are x4 1
3

88 2A224-1)

— 2arctg ¢, 6ynpa z =

87.

z—1

1 z4 -
+ E— In m, Gynma 2e==x+4-V 24+x 4 1. 89, In

14F 1—2r—x3 5 1
—_— 90, — -+
X 18(z+1) 6(2 -+ 1

16 1 TS
+— Inlz— 1] — oInyz— 2l —~olnfz4i ], o)mz—l’ifﬁf_l-%,
Y1

1
e { S le— P+ — D=8+ e — )2 — e — 2l () +

2

1 20,15
DT+ niz—1 Gy r=x + V-1, 82

23—49 2 V5 5+ 1422
TE— v A Yy - [ Oysma z=—x +VHI F 0. 83,
X 5x® 5x .
X2 l—_"l 2| -
(6 EYRAT: )V + (V' ¥2X1). 84, In I—x+V be—2c 11"
20—438

305



95, ( Zf-’ ?Ef—lis )sz+4x+5- — lo(x +¥ @ F i). 96,
35x’
"8—(x"'+*—— E-i- -—'x) Vx’—h[-m Injx+4 )V x2—1). 97,
3x—1 V SATERT — x+1+V2x=+2x+1 0. x40 .
252 2 x 3V i fast7
_8@x41) _g_( 2x 41 )3 100, -1 Vel
TV Etrt1 2w \VALEFl "VIE Vexrtloly T
2(x—1) V2o x+1) 1 | 1454
100, ——"——— 102, 22 arctg LEXTET) 4
3V a1 V2 arcty 1—x * vz [+ g
+ Vot 4xt-0) | 1 V3@ txt )V 2 (x 4 1) I
|, 108. —— In — +
-V 2(x=+x+1) 143 Vax+1

| _
+—--- g VAE T jor yva—z T —-ln(—-—-—
Ve arctg Y TTR Vx X + X . +

+ VasTi ) I 2—x 12V ¥i—x F 1
X

+ Lln I+ox+ 2V THx+ 2 T Y | J. g WP +

2 (xt2) iFx+ B2 x
+ 2V IFatmit-142x ) 107, 6218433405246 1n] 4181,
108,  6/5 x¥® —axV/2 1 18 510 £ 3,70 (1 4 ¥1P)-1 . 21 arctg (x 1/9).

L 105, VIiEx a4

109, —% (14282, 110, -;—(l+xl"4)_9. 11, %(x-{»l)“"s —

—3/4 (xR -:— (x4 1% 112, % (1 4+ x/1H13

_ 15_8{1+x1/4)1013+—%Q(H-xm)m_s(l"' 43 13, %-(l +

1
IRV g1 A, . = (l-}-x”s)m—““: (L4277
1 f—1 1 #4411 2t+l
15141312, — = _
46x (42 115, lnt l—[- 2 ln\‘_ P l+ 2V3 V3
L aretei=L _ T XY, 2
+2V§arctgvé-,6ynna!_,/x“+l.116. 5 (e R4 (=202 (L 4+

35344 Y @—=p ¢
I"Q ————— e r— . ——
22, T 118 o 119 T

U ageipl 1 ]/lﬁxs
_— = arct —, Oyura { =
12 a—tr1 2V 3 V ya

306

+




121, b 1 2 4 189, 122, sindx  sin%2x
lﬁxw 4 $in x+ sin x+ si 6 64 _48

cos 2% cos? 2x coss 2x 1 1 sin x
. - - . 124, —_—, 125, —
123 64 + 96 320 3 cosdx cos X 2cost x

I x x
+——]n tg (?4—7)
gsx ctg’x

3

oS X
2sin 2x

i x
96, — — ntg =1, 7.
! +7 €5

8
tgx— - —cigx 129, —8ctg2x — T clgd 2x,  130.

tgte 3tg3x ctgﬁx

x
t 131, -——-*-H tg— |.
4 2 T3ytgx). cos X +3c053 ’ g2|

— 2 1 @41 V3 22
, — —Vigik. 133, — In———— 4 —— =,
132 2) ctgx + 3 Vigi. 13 : In 24_ﬂ+l+ 5 aretg V3

3 sinbx  sin3x cos2x  cosbx
Oynna z=y tgx. 134, 0 + 5 185. 2 T 12 136, —
sinfx + 1) sin{3x 4+ 1) sin(bx + 1) X sin 2x
— — . 137, —
4 + 6 20 3 4 + 16

sindr | sin6x  sin tox sh8x shéx 2 1

. A . 139, — .
I6 T 24 + 80 13 16 12 sinZx 4sint x

2 sinsye
. 142, sinx. 0052x+r—— 143,

+

1 sin?
l40.~‘8—~ In {{g x-tg 2x). 141. sin x—

sin®2x  sinl®2x sini22x

— . . ~—¢hs x—ch? 45, —————
16 10 24 5°h ek M. I
13 —V T -

146. cosx_SV ln|l V2_005x ] l‘l?.-l—nl cos x 1 .
2 14V 2 cos x 4 14cosx ' Bl4cosx)
| ‘I +sinx

— in? x}. A _— = inx). 0.

M8, " In(3+4sin*x). 149, In | —sinx 2arctg(smx} 15

x+43ln| sinx 3cosx | I tgx+14+) 2

« 151 1n|sinx+teosx]. 152. 2}/—2 ntgx+1—-]/2 ]
1 3—y'13
183, —— arctg (I/..-tg.x) . = In \ Agret V_
¥ 13 otgx+-3+) 13
155 _’-111|“”‘"2 -——(17ln sin x 1 — In | sinx-}-4 cosx [ — 4x)
"2 | thad2y et —nisine | =%

3tg—=+1
2 1 1
157, V'Z— arctg( ;g/_x) 159, ]-/?»arctg ( 1/?5 ) 160, ---5~(2 sinx4-

3 Lf
tg(—;‘ + arctg )[ 161, —ar-::tg(‘I gx).

ab b

+ cos x) - 5]/5 in

307



t(x) 5
- F<{ Il e
.]52.____'39.’_1.___ 11--2

2 1
. . . R 4 ¢o3
a{u sify--& cosx) 163.1 [ X 164 5 ¥ 5 4 cos xt-
tg(*—-—)——S
2
2Vitg (¥ 3y7
4+ 3sinx—2 4+ 5755 In QX . 165, (cos2a)-
l Ql/?;-tg(? )—..]/,'3:__]/:7
«x=2(sin 2a)-In sm( )[—25m2ajctg(x+a). 186, -JE*—--I“[n(cosx+
. 2 2 2
=~ 3 4
sis rzy L (,.{._1‘_)‘ 7 2.4 o eing—
4-sinx4+) 2) 2 tg p 3 16 5 x 5 10| 2cosx — sinx
6 5 ta(x/2) + | ! x ! x
— 314 — ) 168 — gt | = | 4 — tg| —
J+5'1rctg( > )IGSStg(2)+2tg(\2)+
Linbg [ 23] 160, -1y [ tef =
- g — 1 . — =3 —
+ife ()] e g ()

In ! tg(-—;_-)

X
tg | = }—11.
(%)

+1In 171

4
2
3

1-Hg(x/2) I+-tg(e/2) |
2sinx—cosx
- 3.@0—16c0s" x+Beos' y. 172 —= 2
” (cos )} 13 €05™ % 4 5¢0s” x) 10 (sin x+2cos x)2 '
x  eoretg2 1 V24 Vigsintx
‘—,-71 t —_— —_— N 173. I :
T ooyg " g(2 T )I V2 m( | cos x|

174 gsin x 2 i ( l—at X 175
’ (!—-.‘32)(I—|—sc05.wr)+(l-—£2)3f{2 arcig \ l+e Py )

€03 1 2 4 sir in Lt
— —=ar lg( x)—T]n(——ti_q-i). 176, §, = COSHMsin T

¥3 V3 2-—sinx n
n—1 sinxfeos )"0 1
4+ — Jyo 1T K, = ; Kyp_oo 178, ), =
€03 X n-—2 sin x
= - J . 179, =
(n-—l) (sinx)*1 F n—1 "2 K (=1 (cosx)? ! +
_ 41 -1 _
F A2k e, g, ST 0T m— Ly st
n—1 n—+m n-fm
fﬁ“lS {@ sin bx—b cos ox)__ & 3in 3bx — 3b cos bx 182, et [-(sin x +
4 ad 3 bt at | 95t 2

+ €05 £} — 2x5in x -+ (sin x—cos M)]. 183, x— 3 In {(1+-e"O)) 1+e3) —
— 3arctge™®. 184, Ine"—1). 185, x (1" x — n In"~Lgf(a—Dnln* 25 -

A = D =) L 200 x4 (— 1) Al 186. _x;r::i)i:

308



A2

S : 1
—In ¥V 1—xE. 187 x—arctgx-]—( + aretg x — -x—)-[ln(l—';-xﬁ}——ll.

850N x

!
188, — Vxﬁ—l -+ ? arccos —, 189, — tn it -
X

x

Vite
: xt

NEITES ]/l—l—x?). 190, — x2 4 —é- Ingd+-x%) + 2aretg (?) 191, —

T I
_ Vx = aresin x5 faresin g2 Inp x| O<prl<h 192,

(xz+ 1)3!2 [ ]/;te_}_]_g
——] e | —— In—F——; {ix
n]/’ 3 In V. SR {ix[ >

—lnlxz-ull)-l,-—* [n2

= 1). 193, alxin x—}-l

e B
3 9 : 2
— Gx-;x -—-—%x—-}' l—x2 arecosx, (|xp<<I)h 195. — iﬁ- -

3 ] 2
— (x—%)arctgx—i— -Q—\arclg x4 ~3— In{l 4 x%). 196. —2In(thx |-

[ thex 4+ ¥ 2thx X2l xl
S Tthty Jp—=-In V = 197. . N
TV L 7 VIF thex — ) S thx ; - 18

—éﬂ(x—l-lx[). 199, Arap lx|<{1 6jyaca, x, arap [xl>1

3 2 i 1t 1 — [ =
5}"ﬂ03‘_’r_+?sgnx‘ 200, +x)2' aEd X32l ol

201,

‘]/-xa—{-z.r—-i arcsin l
8(x 4 1) 8 5 a1ty

fynia x<C~—2 &xn x == 0. 202,

Vife +
}f’r l_i_xi!._..

Y% — 12 arctg (/779 X Ll L.
6y x arctg (y x/2). 203 2Vl+x‘=’+ WE
4

—xVZ|

! T -V : pram
— In f’f_'f_ Vi e I/H . 208,
4]/ 7 YIEI+ Vs 2)'2 2x3

vV 12es H—2x‘—{—x s Y152

204, (32— 1A6B),  6ymaa = (1— F 1Tx2)ix. 205,

t
2 In l/ l+2x‘—-x 5 arctg . 207, ? {cos2x—sin2x —2je~"tx,
. ] 1 x—a
208, lnfxp/Vx?-— 1y 4+ arcsin (1/x). 209, W In tta +
k

n=2 bt P X—a cos(-f)

; { cos— l n(x2— 2axcos - + a2 — 2sin —aretg— "7

r ko
k-=] a sin( —)
n

309



l Ve_g
210, Arap a3<cp® Gjaca,
d ¥ W bi—a TV B ety Bt}
x !
2 = B2 —— —_—
arap a4t = 6% Gjnca, By s’ arap gt > 5 S¥aca, 21y

arceos m%—:g__%. 211. Arap ast=1 G¥aca, 2 ar tg (? tg—)
g=1 L ig—x-. arap ¢ = — 1; | x |<<® Gjnca ——lctgi 213
T2 2 ’ T 2 2’ :

Arap ab >0 6yneca 1— aretg ( Viex)' arap ab<0 6fnca _.._].._;_
' Vb oo ) T2V "ab

In ﬂ:‘_abi_eﬁ . 214, Arap ¢ >0 6¥nca, ! In Vateet-Va
b—) —abe* Ve Varee+Va

. 2 V afbef
arap a<: 0 Sjnca, = arctg = 215. Arap a>0 Gyaca,

xln|x2+al—2x+2V—Earctg}7x=, arap a<; 0 6ynca, xIn| x34a | —
4V —a

xX— —'ﬂ

—2x4+ VY —aln Vxtat

¥ ita—
+$_, az0. 2(nx— )V xfot+4V —a arctgly _':’ a<c 0, 2I7.

_netVEES 1 VEReHe o ooy agal
X Va x| x

1 Vxita I +In(2x)
— i ; a=90. 218. x¢ ln’x. 219,
+ V._aarctg V—a a<<0 p x¢1a°x. 219

. 218, 2lnx—2) V' x - a2y & In———

{in x)sin (Inx) 3+ cos{In x). 220. (sin x) aretgi(sin x) — ?1 In{l 4 sinZx).

fIX 6006

s Bt 2 e, 3 | npi_api
4 a)l; 6 ;B 3(b a”%; ) In Py a) n-]—l(b atrhy,

4

11, g(x} — dyHruua cuaTaza 7-mHcoAfarH Puman ¢ysrmuacu, f{x) dyhk-

arap x=0, 6yaca, 0

uxe cupaTHaa ca f(x)*_‘{arap %= 0 6yaca. | $YRKUHA KapaiCHH.

n T n
—. 17, —. 18, 1. 19, —8. 20, 1. 21, 45/4. 922, =we,
16. 3 1 6 2 sin o ! ¥ i—et
3 1
—_—, 24, —. 25, —-—. 26, . 27, —(2—3ch2 h®* 2).
3. Iabl 12 In-g-- 2. = g @3z

310



1 2 n 1 114 n n
., — =], 28, ——. 30, —(e —e). 31. ~—. 32. arctpe——
%3 1“( ) 2V3 g le—en) 8 =7

n 8V3 4 1 24V5
.—*‘— L2 e—— —, 35. In 36. 4—21n3. 37
a3 + . 3, 2in 3 2 3 l—[—]/2 n

V_ ﬂ n(9—4Y 3)
sin 1. 38, + -39, Gy 40 ————

jﬂ"l;ﬂ 43, 12+Ki_,1 a, (£ 2)_ 45, 0. 46, 0.

11 n =
47.0. 48, 0. 49, -, 50, S——, 51, 4a. 52, S —Vi+1. 8.

16 o2
~ 1 1 — 4€8 . 29
Ay 3—1). 54, (arctg Vi — arclg V—é-) Ve, 85 — pp 58, 570"

dad ntH_t 8151

3 n
. 1/6. 58, ~—{(e®—1). 59, Ing— ———— 60, ——-
57, 1/6. 58 5(e ). & 1 T %

63. %asﬂ. 64. 200172, 65. {—1)° [%—

3
.45 2In8 — — 42,
i. 2In 1

61. 2(1—e™1. 82, 0
. - . ’Vag_———bz'
_(1_ p + 5-__,,+ pymray it 66. [, Sl 1——n2 n+

n—1
4 _1_) + ... +(1~%) I, n>2.79, —1. 80, 14 —la{7).
fn

2
8l —th%. 82. Infn). 86. 1/2. 87, 16. 83. In2. 8. w/4. 50. —,

- ] 5
g1, %92. %(2)/2—-1). 93. 1/e. 04, —"j foodx. 95, P

a

1 nt
98, x+— 97. o 88. 1. 99.'?. 100, 0, 101, Mrxununwcn. 102

Bupuyunca. 103, Mkkauunch. 104, Bupnuuncn. 105, Bupnnuncn. 108, Hk-

2 i
Knnuncy. 107, 1/3. 108, 6—3-. 109, 10, 110. ?costp.

X 606
a-+b n a e2 1 a
L —b 2. — 4. 3 . 4, —. &
alna_b b 2 Intg(4 + 2) 3 p 4, aln 5 5

1+ In1,5) 6. 3. 7 In2-+ ¥'3). 8 alnalxy). 9. 1/)/2 10, ¥ 32—
—V 1% —V ). 11. 10,8. 12.5h 24, 13. In C—:—z) 14. 14/3. 15, 2ata,

16, Q(chﬂ-T—V Eﬁ-l) Viin M 17, —-(chw?T—l)

3



1 Y ©i—a?
210. Arap o?<<d* Gyaca, .1 =2
F e W VPt xHalY e

1
iV ad—52
Ya—bx 2 (a 1 x )
211, A 1 6% —{g—
rap az=4=1 6¥aca, = larctg atl Ag

oo

1 x
a=1, *? tg—é-. arap a = —1; lxl<<m G6¥nca, ——;cig?. 213,

arap a® =5 Ofaca , arap a® >>b% 6yaca,

.
™ T !

areeos o

. 1 ‘l/—a_ 1
Arap ab >0 6yaca, ﬁarctg ( 5 e*’) arap ab< 0 Gyaca, V=
i | b4V —aber I Vafbe—Va

—|. 214, Arap a >0 G¥nca, In —
b—y —abe® Ve  Vatee'+Va
2 ’ at-be*
arap g« 0 6%aca, —— arclg ) ai . 215. Arap a>=>0 Gjaca,
V-—-a V—a
xInlx=+al—2x+2Va_arcthLa_. arap o<5 0 6yaca, x In|x24a|—

V5

X —a

— 24 ¥V "aln | TR Vitat
VxFa—
+Va /¥4
=, a2 0. %n x — 2} xFat+4) —a arctg —, a<<0. 217.
—¥a V=a

oG4V i) - | . V@fat+Va —infe4V ¥ital +

. 218 2Inx—2) V' x +F a+2V 6 In———

X ¥a o 1%l » 0. X

I +ln{2x)
x

1 x24-a
= — H a [nd ,
+ V_aarctg V —a a<c0 =0, 218. x% In®x. 219,

{{rt x)sin {Inx) -+ cos(In x), 220, (sin x) arctgf(sin x) — ?lln(l + sin? x}.

IX 606

bt —
. L; 6
4 a) L; 0) 7

11, g{x} — dyuxuna cubaraza 7-muconnarn Puman $ysruudcH, f{x) dyrx-

nus  cuparmpa aca f(x) = {g?gg ;;00 %%‘Tffa: | OYRKUEA  KapanCHH.

at 280 3. L R s
b 07— n Iy et e,

n n
6, —. 17, —. 18, 1. 18, . 20, 1, 21, 4514, 22, —.
1873 6 2sine ! Vi-a

ﬂ

3 I
_ 4 - _— 3 . » _— _— a : ]
23, 2Iab| 2 12 . 25 ln2 26, n. 27 3(2 3ch24ch* D)

310



1 2 1 174 n n
— 1 30, —(e —e'™t). 31, <~ 32. arctge——
%% “( ) 3y W e o 3 ey

1+8V3 s, 2n 2 _ L35 0 2VE e 4 oins an
6 3 2 1+
N V’é‘ n n9—4}3) 3
i — = —— = 4, — 42,
sin 1. 38, 3 + .39, 3y 3 40. 6 1. 2In2 3
———-——E(Si"lgcos”.‘l. 12-;-—#' T G 2). 43, 0. 46. O,
n el—1
47. 0. 48, 0, 49, X 50, 5 51, 4n. 52, -— — V341
— 1 1 — 468 . 29
J— —— — T . N 6 —
A0y 2—1). 54. (arctg 73 arcig Vﬁ)”/2 8. —— .5 570
3 a"t! P 8191
57. 1/6. 58, —{e™—1). 59, Inp— ————— 60, —-
1 GleT—1)- 5 arl O T Ty %
1 b 3 512 [ﬂ
. 21—e~ ). 82, ——==. 63.—¢%%, §4. 200172, 65. (—1)* | ——
61. 2(1—e 1) Yo 3. V2. 65 (—1°
T+% )] ()
_(1_*3"' 5t o /b % T n+
1 -1 i
+ -;) + ... +(1-?) Iy_o n>>2.79, —1. 80. 14 —In{7l).

81, —th%. 82, InfnY). 86. 1/2. 87, 16, 83. In2. 89. nm/4. 50. -f:-

2 ~ 1
91, %92. -3—( 212—1). 93, lfe. 94, _'"_j findx. 95, —2""2'(.
a

;
08, x—l——-— 97, ——. 98, 1. 99, T 100, 0. 101, Hxxuusuen. 102,

2
Bﬂpnmmcu. 103, Hixanumen. 104, Bupraancu. 105, Bupuuumcn. 106, Hx-

2 1
xunumcd, 107, 1/3. 108, 6—3. 109, 10. 110. 7cos P.

X 606
a-+b n a ez -1 | a
1. —~b, 2 1 —4+— 8 .4 —. 5.
aln y ntg(4 -+ 2) 4 4 alnb 5

2(1 +1n1,3). 6. In3. 7. In2 + V'3). 8. alnia/xy). 9. 1/}'2. 10. ¥ 3(2—
—V %=V 3).11.10,8. 12.sh 2. 13. In (‘;%i’) 4. 14/3. 15, 2n%a,

15, e(chivsh_r—) _yn YT VaT - (eHar).
2 1+y2

311



18, f,—1,. 19, sh¥,. 20, —alnsint, 21,— 3 .20, 1+7—|n(1 +¥2).

23, @F5 -LIn2+)'5 /4. 24, 2a (5+El—/—§1n(2+}/ 3 )). 25.1,. 26. In £,
27, a} T4m¥/m. 28, p[V' T+ In(14V'2)]. 29. a2n —thm). 30, 24
+-;—]n3. 3L 6~;—. 32.sh R, 33. T. 34, 82—)3). 85. %a. 36.
8a(5)"5 —1)/3. 37, 1423a/15, 38. mb—a)/2. 39. 134/27. 40, (33 —
—1. 41, 8. 42, V—f;—:tnnf2‘+ )+ a. 43. 4aE( -’;— e) —=da Ee), e=

= !'."(’s;_j, Oy epna E sn.nTuk weterpan. 44, 4/3 ¥ 3. 45, 8. 46. o/ V3.

In{1--1"2)
47. 1 -+ __liig_}_ 48, 3nq/2. 49, 16a/3. 50. 15ma/8. 51. 1) 2a.
{281 28 4 1l
. , =2k 9 — B = . 82, a?/3. . 4,5,
ZE—t =2k 2} Mg 2B n=2k4+1, 52. a®/3. 53. 4,5

1 1 2 1 n
54, 2 — —— 0,56, 55. ~— - ——~0,97. 56, 2. 57, — cth——
In2 3 T x /2. 81. ~eth =
2 _ 2
~0,546. 58, 1 4+ —. 59. VT —1. 60, —= — 2—. 81 In4—oe—1,
8 2 " 8
. ]
62 61n2 — 2,5. 63. [ — e~(l 4-a%). 64. %2 — —. 65,
20 ' 16 3
(111 2VIn 2. 86.“-—In 3. 67. logee—1/4. 68 —2m. 69, (@~ V(@11

+o T ‘;(4:;*-;-3:11 72. 8/15. 3. na’(

5
74. mab. 75. 3ma/2. 76, at (i _—4-}. 77, 4a2/3. 78, a2, 75. 2 3+

2 n 6

R 3
44177}, 80, llm. 81, 1/, 82. 2/3.83. l/m 84, n( 1+-%). 85
17n/4. 86, a2arcsin %-—b}/—azwbﬁ. 87. n(a?-}26%/2. 88, a(3n
4)/12. 89, 6a? arcig .l/a_b_b—Q(Qb—i—Ba} V 5a—3). 90, az. 91, 22}/ 7 -
2 mgt Y war L AnE (240 5—1)}
— T |

8 .
y - Lo ra 1
VA4l " .92.:{0 5—1 2)+In

VT W YT )
“(} e Vl+e —In I VE ‘ (8) 3V 2+

2 -
+0D4+7F2) 95 A(—5—2in24 16 1n3¥6. %.%(llma]/:i-i-

312



+on2) F—1)). 97, nsh4—4e~%)/8. 98. a1} 2 +7In (}2 3 1))/8.
99. 2n2) 2 — 1)/3. 100, 2M(a+‘bsh -ﬁ—;ach %) 100 1) %1 mal;

: (5
9 16 72t 3) —?ma 102. 128%g%/5. 103. ?“(4 4+ InE. 104, 59.2 %

n
105. 7 pat, 108. ma%/2. 107. Bnaet/T. 108. w24, 109, (1=l +

nt msha ,
2a)). 110, —Ble). 1. —. 112, ———¢/®1—18_ 113 4/3 ngos,
~+ 2a}). 110, n(2 ) 5 2a(nﬁ+a2}e na
. ; 12rpgy —
114, (2n52/3a%)n (n2+ 3a2). 115, 4m. 116, m{4n2—15)/24. 117, v gl .

. o EIC I b £
U8, /(B(1—e™™). 119, 402 +9 In3). 120. ===, 121 Smwiat,

32 i
122, S mabt. 123, madBin2 —4)/a, 124, {26172 + 16) ng?®/105. 125,

8na2 (3In2--2)/3. 126, (mas/24)24 In4 — [).

XI 6006

1. 3/2. 2. 1. 3. 1/4. 4, 1/18. 5. 1/6D, 6. 5/36. 7. —1/36. 8, —In3.
9, In 2/3. 10. 3/4. 11, sinz'%. 12. 1. 13. 1/2sin2. 14, 7/4. 15, 1/8.

25. fxusnawyeyw. 28, Sxpwramysan. 27. Yaoxnawysqn. 28, Jxawaawysan.
29, Ysowmawypun. 30, Asunaawyean. 31, Axursawysud. 32, Axuunawys-
. 33, Vaoxnamypwn. 34, Axsuaawysan. 35, dxunaramyeus. 37, Hxuunauys-
ud. 38, Sxunaatysun, 39, Axpnnamysun. 40, 0 << a <1 2a AKHHNAWYBYH,
ozl 1a yaoxnawysun. 41, ¥Yaownrawyesun. 42, fAxuwsawysun. 43, Aguuaa-
wyesud, 44. Hxunnawysun. 45, Axuanawmysuy. 46, Sxvmaawysdn. 47, a<le na
AKUNTAWYBYH, G>¢ 12 y3ouaawrysud. 48, Yaogaawysud. 49, Yaoxaauypiu.

50, Sxunnamyesd. 51 Ysownawyeun. 52. Hkunaawysun, 53. —g——i—q>l

A8 AxpHnaysud, 54, p=>3/2 ga axudaawysud. 53. Ysoxnawyeun. 56, ¥30K-
nawyaun, 57, Axuanawyeun. 58. 4> p na axuanaiysun, 59, o{g—p)s=l
A2 AkuHAawysud. 60, p o> | ga skunaawysud. 61, ¥ g, p>1 Jja aKpH-

1
nawysar, p=1, ¢ > 1 la akunaawysun. 62. a>? AR RKRINALUIYBYH.

63, Yacxaawmyeyn, 684, ¥Ysownawyess. 65. Axunnawyswd. 66, Srunnawryn-
un, 67, fAxunsawmysun, 68. o <7 — 1 pa akuaawysud. 69, SDunnswyoux.
70. Yzoknauysan. 71, Skuaaawysud. 72, Sxunnawysun, 73, Axuuiamysan,
74, Slkunnawyssn. 78, Ysokfawysuu. 76, & >2 3 HKHHAAWYRUR, Gl
A yI0KA2WYEBYH. 77. Yaoraawyeud. 78, flyuuramysuy. 79, HAxuunauys-
ug. 80. Axuusaurysun. BI, Flkuraaiysun. 82, Hxuwrawyeus. 111, Slkun-

313



aamyssn. 112, denpuaamyeus. 113, Akweaawyeyn. 114, Y3ogmamysun-
115, Skuunamypun, 116, Axpunawypun. 117, Axesramyedn. 118, fAg un-
Aanrypay. 119, fAxpnramyper, 120, Sgmaawysaa. 121, Ysoxraurysud.
122, Aguarawysan, 123, Axwsaawyeyn. 124, Axunnamyeyn, 125, Yaoxaa-
wypun. 126. Ysoxramysun. 127, Axunnawysun, 128, p> 1 ga afeoaior
Axpinamysen, 0<C p<g 1 Ja mapmin akunfawydud. 129, p> 1 pa aGco-
ART AxEEAamysyn, 0<C p<C 1 na waptae Agmarauyeuws. 130 p>1 ga

1
a6COMOT AKHRAALTY BYH, > =< ps<z1 pa waprm Agumaamyswr. 131,
1 n
| x—kn = vy Ja afcomorT AKHRIGILYBYH. x=kn:l:‘4‘- 13 WAPTAH SKHA-

i
nawypud, 132, p>> 1 ja aGeoaioT ARMHIANYBYH, -2— < p< | ga waprau

awnramysys. 133, Wapran axuanawysun. 134, AGCOAOT  AKMAAALIYBYH.
135. ¥Ysoxnawyeuu. 136, p>>2 ja acomoT AKpHAAYRIH, (<< psl2
Ja WwapTad axuuiawysud, 37, Hlaprm  awiwrawysya.



ARABHETHRAP

1. Aspnapos T. A, Mancypos X. MaremaTuk auaaus, l-
Kucs,— T., Fxnrysuus, 1986

2. Dewuposun B, [I. CGopuur samay H ynpamHeHHR mo Ma-
TeMaTHueckoMy amanusy,— M.: Hayxa, 1977 Ba Gowxa SHuanapiara
HAWPAAPH.

3. Kygpasues JI. OB, Kyracor A I, Hexngos B. 11,
Mat6yarn M. H CGopunxk 3amaw mo MaremMaTHIECKOMY aHANHIY,
ITpezen. Henpepmauocts. Huddepenuspyemocte. JI. M. Kyapasues
TaxpHpH cctma.— M.: Hayka, 1984,

4. Kyapavuen JI. I, Kyracor A, I, Yexaor B. K,
MaGynusr M. . Huterpanu, Paau. JI. [. Kyzpasues raxpupn
ocTnia.— M., Hayka, 1986,

5 10, C, Borganoe, O. A Kactprua Hauana auannsa
B 33Zanax H ynRpamHeHEAX. Mugck. Briewas mkona. 1988,

6. Bapunos B, B, Meavnuros H. Y, Onexnrnx C. H,

Macuuepxo [I. 1. 3anaun Mo mateMarhke, Hagana adanmsa.— M.
Hayka, 1990.



Aatuysuy. 112, fAxpuaamyeus. 113, Akweaauryewn. 114, Ysokaamoyben.
115. fkuunamyeau. 116, Axpanawysun. 117. Axannamyeun. 118, S ne-
aaurypud. 119, Hxypramybun. 120, Sxmmaawysun. 121, Yaoxnamysum,
122, fAxuinawysun, 128, Axunnaurysun, 124, Axesnamyeun. 125, ¥aokna-
wypad. 126, Ysoxnauyeun. 127, fxuwnawyeun, 128, p>1 ga aGcoaor
AxpRAamysRE, 0« p < | Ja wapTin axurjamyaus. 129, p>= 1 Jga abeo-
AT AkEpAamyauy, 0 < p <1 pa mwapmH akyEramyged. 130, p>> 1 ma

|
a6COMOT AKHRAALLY BYH, > <<p=z] pa waprnmm axuwrawmysed, 131,

" n
| x—km| < Y Aa afconoT RKMRAGIIYBYH. x=ku:i:-z— Ma WApTAH SKHH-

1
damypun. 132, p>> | za aGeonoT AKEHIALIYBUH, > < p =1 na waprau

agpanamysud, 133, Mapran agumnawysud. 134, AGCONDT  AKHHIZINYBYH.
135. Yaownawyeun. 136, p>>2 JXa aGcomor AKMmIAWyBuH, O< p<s2
Ja wapTau axursawysyn. 137, Wlapram axuwrawyney.



AAABUETHOAP

1. Asaapor T. A, Masmcypop X. MaremaTak aHaAH3, 1-
giteM,— T., <FKurysuu», 1986,

2 Hemumosuua B, [1. CGopunk samau M ynpamueHddl mo mMa-
TeMaTHUeCROMY anaanzy.— M.: Hayxa, 1977 Ba Gowra HRunnapharm
HalpAapH.

3. Kysapapuen JI. I, Kyracos A J., Hexnos B. 1,
DaG6ysuu M. YU, COopurk 3afaz no MareMarHYeckoMy aHaadsy,
Mpenen. Henpepusrocto. NRuddepentuupyemocre. JI . Kyapsasites
TaxpupH ocTHila,— M.: Hayka, 1984,

4, Kyapasnen JI. I, Kyracos A I, Yexaos B. H,
Madyuur M. U, Hnarterpanum, Panw. JI. J. Kynpasues Taxprpa
octEaa.— M., Hayka, 1986,

5.10. C. Borganon, O A Kacrpuuna Hagasa amaaxsa
B 3afagax H ynpakaeaAx. Muwck. Buciias wkona. 1988,

6. Basunon B. B, Mearnukos U, U, Onexnsx C. H,
Nacuuerke 1. M. 3asaay no marTemaruxe, Hauana amaamaa— M.
Hayra, 1590.



MYHIAAPHXA

Cyqa 6oy , . . . . . . . . . ..

! 606. Jacraabkn Tywysuasap
g Tynnam. T¥naamnap ycTHHa amannap
XAKNKHE COHNAp .
§. XakMKHE COHHHHT abcomor lgmmam
§ CoHAR TYNNAMAADHHUHE Yerapanapi

Il 606. Conaap KeTMa-KeTJNTH Ba YHHHT AHMHTH

1-§. CoRnap ReTMa-KeTAHWCH TYIIYHuacH
2-§. Connap KeTMa-KeTAHTHHHHT JAHMHTH
3-§.
peManap . .

.

.

Jumurra sra Gyarar kerma- Kewmx.nap xaxuna Teo-

. .

4- §. KeTMma- keta IKHRIL ;gyﬁu Ba Imgopﬂ AMMATAZPR

111 606, Pynxuns Ba YHHHI NHMHTH

l-§§. PyRKUAA TYWDyHYacH . . . . . . -
. DYRKUAR AMMHTE ., . , . . . . . .

TV 606. PYyHKUHARHAr YIAYKCH3NHIH B3 TEKHC YIAYKCHIAUrE

1-§. OyAKUHAHHAD Y3AYKCHSAHTH . . . .
2-§. DYIKUHAHHHD TEKHC YIJYECH3NHIH

V 606, PYHKUHAHAAT XocHaa Ba Andipepennnannapu

1. §. QyukuuAdEHF XOCHAACH . . . .
2. g DyukuusHnur ardhepentnany

3-§. IOxkopn TapTGaM XocHAa Ba nuq;QJepeHuHamap
VI 606. Ilnq;qaepeuuuan XHcOGHMHT aCocnit Teopemanapw

-§ Teopemapap . . . . . . . . . ..

2-§. Tedtnop QopMynacm . . . . . . . . .

Vil 606. Nnddepenupan xucobaHHT Gab3n TarfuKAapy

. e

L

1-§. DynKUHENAHT  YOYBUMAKTY  XamOa KaMAOBYMARTH . .
2

- §. QYHKUHAHAHT  3KCTPEMYMIIADH

§. DyHkuns rpadHrHHHHT Kaaapmgmrn Ba 60'rmq.1mm

DyHKIHA ACHMNTOTANAPH

4- §. OYHKUHANAPHE THHK TEKI.LIHleLI Ba rpac]mx.napuun

YHIHM . .,

5-§. Aumguacnumapuu oun, (Jlormraab xouna.uapu}

316

LM

WS =-1on

23
30

35
48

/115
123

131
136
141

145
149



Viii 605, AHREMAC HHTErpANANAP

1 §. AHBKMAC HHTErPan TYWYHYACH ., . . o+ « . .+ .
2. §, Msterpaanam yeyaaapn . . Ve e e e

3-§ PanHosan ¢yHEUHANAPHH HHTeI‘paJUIaHI e e e
4-§, Batnan HppaLnoHan QYRKUHANADKRH HATErpanail

5- §. TpuroHomeTphk GYHKUHAAApHH HHTerpasiaw .

6-§. Typian xMaZark HHTCTPAANapHH XHcoGmdm ., . . .

IX 606. Anug wurerpan

l § ARuK uHTerpan TtanpBbaape . . . . . . . . .
§. AHHK wWHTerpasHnur MaBxymaurH. HArerpansanysau
2yﬂxunaﬂap chadn . . e e e e e e e e
HHK HHTETDaNHBHE xocca.napu e e e e e

§ AHsK WHTerpansd Xucofmall ., . . L, . . . . .

X 6of. Aukg nurerpannuny 6anau Gup -ra-rﬁm(napn

§ Bit ysymaurmum xmcobmawr . . . . . . . . . .
§. Tekuc IIEKAHHHE FO3H . . . . . 4+ + « » « =
§. AfinadMa CHPTRHUHT 034 e e e e e
§. AfinanMa MHCMHMHLC XaXMK . . .
5- §. AHUE HHTErpaJHHHI MeXaHHK Maca.ua.napra Ta'r6nn;n

1-

2-
3-
4-

X! 604, Consiu xatopaap

1-§. Acocuit Tymyudanap, Conna teopemamap . . .
2-4. Mycbar xagaw Katopaap. CoaHlETEpHW Teopemanapn
3-§. MycGar KatopAap YuYH AKHHAALIYBYHANK anoMaT/ia-
4. §. Hxrnépuii Xaane Katopaap. Kowwum Teopemach, Abco-

AT Ba WAPTAH AKHHAAWIYBYH KaTopsaap . , . . .

Mapobrap Ba K¥pearMadap . . . . . . . . . . . .

F606. . . oo L v L s e e
it 6o, . . . o . ..
HE6Gob, . o . .0 o L o o o .« . ...
fVéob . ... ...

Voo . . .. ... . . . . .. .

L )

I
.o e e 4 e v

LR
.
.
-
.

156
159
165
170

185

192

198
202

226
234
24
242
247

251
259

268

317



Ha patexekom Aswire

Asunbod Cavsdyarace, Xoxcuaxbap Marncypos,
Tysmupsa X ydotGepeanos, Asuswon Bopucos, Pycman Fyiomoe
CEOPHHK NPHMEPOB H 3AJAY MO KYPCY
«MATEMATHYECKOIO AHAJMH3A»

H
Yuebnoe nocolue JAs cTydenTos ynusepcureroe

Hagarenbcreo «¥ s0exnaToHs—=1993, 700129, Tamnesr, Hasoufl, 30



Myxappup H. Axsgdoconos
Mygoea paccomu J. Cobuposg
Banuufi Myxappup H. KyuenKosa

Texn, myxappup A, Baxmuspos

Mycaxxux M. Paxumfexoea

Tepymra Gepaagg 17,11.92. Bocnmra pyxcay staank 16,09.93, doprata 84 <108/,

Bocsa K0FOdNTa = /TUTepatypHAA» CADHYTYDPAma OKODR OOcM?  YeynHZa  GoCHANH.

Ilapraw 6. T. 16,8, Hamp rt. 17,06. Hycxaca 16000, Byleprwa M 438. Baxoce
IRapTHOMA AacocHNA

«¥afiexncrons mampuire, 700120, Tomkemr, Hamouft, 30. MlapreoMa Ni 126==92.

SatexacTon PecnySnuxach Mapmar marSyor KIWATacH wkapagary TomkeRT MarGaa
KoMERHATHAa Gocnapd. 700129, TomxeRt, Haporfl xFqack, 30.



MareMaTHK aBanu3 KypodaaH MHCOA Ba Macana-
M3) nap tynnamu: YH-raap tasabanapu yuyH YKyB KVJAA.
[A. Cabaynnaes, X. Mancypos, T. Xynoibepranos

Ba Gowk./ I K.—T.. ¥3bekucron, 1993—317 6.

ISBN 5-640-01328-1

KfanaAMa yHHREDCHTETAAD XaMAa MefarorHKa HHETHTYTRADH, WYHAHTAeK,
onpfl TexHnka JKYB KDTRAPRHAHT Onu MATEM2THHE wYRYp A3CTYp AcOcHAa
9|\um.r|amrau d}aKyJIbTeTJlapll -ranaﬁa.napu ¥HYH Myﬂ)l‘an.ﬂanrah,

Kénneuma WaTeMaTHK arailsra KHpwwl, MnddepeduMan Ba  HATerpad
XHco® masaynapuie ¥3 #udra onagn. KfaranmalZa 1500 pay 3ném mucon na
Macananap wenTHpHarad G3AHG, yaapRanr agcapraTe Satadeda ewim Gumas
TABMHEHAZAT2H.

I. Cabpayinaes A. Ba GOWK.
COopHHK HpHMEpPOB H 3ajay no Kypcy «Marema-
THYECKOTO aHaaH3a»., YyebHoe nocobHe aAd CryA.

YH-TOB.
BBK 22.161a73
Ne 500——93
Haponii somas
Vatiekncton PecnyGankacn ¢ 160207000078 o4

AABJAT KYTYOXOHACH, M 351 (04) 93



