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C¥3 BOIIH

Ymby xyanaHMa acocaH Nearorika HHCTHTYTJADH Ba
VHHBEDCHUTETJAPHHUHT «(dU3HKa» (akyJabTeTHIa YKUETraH
tanabGanapra MyJjxkajnnauran 6ynun6, «MateMaTHK aHaJaH3»
KYPCHHHHT «(H3HKa-acTpoOHOMUA», «dusnka-uHpopMaTuras
HXTHCOCJAHKJIApH JacTypHHHUHT 1- KHcMmura socnab ésuaras.

Kynunua nexarornka WHCTUTYTAAPH Ba, YHHBEPCHTETJIA-
PUHHHT «(pusnka» ¢axyapreTnna Y36ek | {THIIHNA  TaXCHJI
kypaérran TtasaGanap «MarteMaTHk aHaJII/Iﬁ» danugan Mu-
coJl Ba MacajaJjiap eunilja KuiHajajauaap, YHAaH TallKapH,
yaap yuyH Oy ¢dangan y36ek tuauaa 6up OyTYH MalUKJap
TYMJIaMH XaM AVK.

Yuwiby kynnanma A. F. Xuxkmaro, ¥. T. Tomwmeros,
K. Kapamesanapuuar «MareMaTHK aHaJH31aH MallKJap
Ba MacaJjaJnap tynaamuy» ge6 €3uaraH KuTob6napuiaH Ke-
AuHrH V30eKk TUAMAArH HKKHHYH KyJaadanMmajnup, Oy Kyi-
JIAHMaHHUHT loKopuaarujgad ¢apku wmyHaakd, OyHpa o¢u-
3HKJap Y4yH xap Oup Temara foup 4-—5 THIHK MHCOJ Ba
Macajajap eyud xypcaTHJraH, u3oxjap Gepuarad, CyHrpa
TajabaJJapHHHAT MYCTAKHJ €UHIlJapH yuyH GHp KaTop MH-
COJl Ba MacazaJap KeJTHPHJTaH.

By kyananmanp €3summpan Mmakcan rtajgabajnapra mare-
MaTHK aHaJjuara JOMD MHCOJ Ba MacaJjajapHH MYCTaKHJj
eUHIITa I‘v’l)“fJIJIaHMa Oepulu, Ha3zapHAHU aMaJHérra T&TéHK
KUWJIHUIHH TIyXTa ypraTum Bd MaTeMarHk KOOGHJIHMATHH Jc-
THPHHULAHP.

Kynnaamanuur 1—1V Gobaapunu T. lapudosa, V—
VIII GoGaapuuu . A. Vyanowen é3ran. Yiulby KUTOGHHHT
Kysnésmacuny rtaliépnampa Hwusomuit nommparu Toukenr
Japaart mejparoruka HHCTHTYTH MaTeMaTHK aHaJH3 Kadeln-
pacunuar nouentaapH A. F. Xukmaros, ¥. T. Tommeros
VPTORJAap V3JapHHHHT KHUMMAaTJH MacJjaxartaapu Oujial
sKuUHpaH épaaM Gepauaap.

Kynésmanu rtakpus KuAHUIZa MaTeMaTHKa HHCTHTYTH-
HUHT JHPEKTOpH, (PH3HKa-MaTeMaTHKa ¢dauaapd IOKTOPH,
npodeccop II. A. Awonos Ba TollikeHT aBTOMOOHJJIAD HHC-
THTYTHHHHI [OLEHTH, (pH3UKa-MaTeMaTHKa (aHjapu HOM-
soan ®. 30KHpOBJAAp KHMMAaTJH MacJaxatjap Guiian Ky-
MakJaliauaap. Bus 1oxopuga THJIra OJHHraH YPTOKJapra
CaMMMHH MHHHATIOPTHJINTMUMH3HY OUIAHPaMHUS.

Myarrugrap
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I 600
MATEMATHK AHAJIU3TA KUPHLI

1-§. TYNUIAMJIAP. XAKMKHA COH BA YHHHT MOAYJIH

1. Tynaav tymyH4acy Tabpudcus Kabysa KHIHHALH €Ky
6up Xu1 xoccara sra Oy/araH mabIyMm OOBEeKTJIaD MaKMyacu
mignasan Aed Tywyuwraiu. TyniamMHu Tamxumi 5TraH ofbekT-
Jap YHHHT 3JjeMeHTJapu AeHusud, yjaap kuduk xapdJap Gunan
Genrunanagu. Arap a sjgement A Tymigamra Teruiunm Gyica,
a € A, ternum 6yamaca, a € A 1e6 €é3utanu.

Arap A Tynaampouur xap Oup 3JeMeHTd OuP BaKTHHIT
Ysuda B tyniamra xam Termuvmi Gysaca, A Tynaam B Tym-
JAMHHEHT Kucm mynaamu Aednnann Ba A ( B kabu ésuianm.

TynnamMuuHr xeu Kaofa#l snaemeHTiapu Gyavaca, 6yuiak
TynaaM Oy mijnaam pefindaiu Ba X KaOu Oearuianai.

Arap tymiaM sfeMeHTAAPHHMHT COHHHH KYpPCATYBYH AHHK
HaTypasd COH MapkyJ GyJjca, Oy Tymaam 4exkau TymniaaM Jedd-
JajH, akc XoanjJa #eKcu3 TynJaMm JAeHuaaiu.

Bapua natypas consmap rymiaamudg N opxaJu, Oapua Gy-
TYH COHJIAp TyHiamubu Z opkanud 6Gedrwiaimu3: N = {1, 2,
3 ...,n, ...} Z=4{..., —3 —2, —1, 0, 1, 2,
... }. By ukkanma tyniam uekcus Tynjgamaup. A Ba B Tyn-
Jamsiapauir Oupaauimacy (durunducuy) 1e6 wy A sa B rTyno-
JaMm sseMeHTJapuaad Tysuwiaran C rymaavra (arap A Ba B
TyIaavaapia Oup Xuwl adeMeHT Mapxyn Oyica, C rtynmaMm
yuyH yJadapian Gupu oJduHagu) afituiagn Ba C = A {J B kabu
é3unanu.

A Ba B tynaamiapHuHr kecuwimacu (sxiynadmaacu) ne6 A
Ba B rymjamsapuuHr yMyMmui SjaeMeHTsapuaad Tysuiraa C
Tymiamra afitniaagd Ba C = A () B xaGu €sunany.

2, Xap KaHlaf uekcud VHJIH Kacp XaKHUKUH COH JelHIamu.
JaBpuil yeKcu3 YHiM Kacp paluoHaT COH AeHuiafu. Xap KaH-

Jlaif paliMoHas COHHM LA (p Ba g nap Gytyn consap Ba g==0)
q
KypuHuga €suii MyMKHH.
Haspuii 6y.mMaraH Yekcu3s VHJIH Kacp uppanuoHaT COH

Aefinnaiy.
3. a XaKWKMH COHHHHT MOAYJu (aGCoMOT KuHMarH) 1e6

al { a, arap a >0 6yca,
= —a, arap a<0 6yaca,
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ra afiTwiaan., Xakdkufl coHjap MOAYJMHMHT Kyimiaru xocca-
Japu amanja Kyn uiaTHIazu:

Dijag€be —b<a<h.

2) ‘a;>b©a>b Ba a<<—b.

3 laxb <la + bl

1. Kymmam COBJIADHHHT KafiCuJapy pallHOHaJs, KaicuIapH
uppanyonan? Pamuwonan cownapHs oagud Kacp KYpHHHLIHAA
ésmxr n 1, (3 2) 1,25 (4);, 3) 2,31 (37); 4) 2,1010010001

; 5) 3, 212 12

A D, 2), 3) 5) —~comap palUMOHaX COHJAPAHP, HYYHKH
yJaap JaBpUA ueKCH3 YHJAM Kacpaapaup; yJapH#u Kyiujarpya
OolIui Kacp K§'p¥dHHLUHD,8 63aMus:

L@=12=11 125(4)_1@:&__1?3?
9 900 900
2,31 (37)_2?ﬁ:3-‘~2§19§:21_55§;
900 9900 4950
3212121 ... =32 =32 =31
- 99 33

4) cor wppauuoHan conaup, uyeku 2,1010010001 .
Jaspuil G6ysaMaran 4ekcu3 VHJIAH Kacpaup. A

2. Kyiiuparn TeHIJiaMa Ba TEHICH3JHKJIAPHH €UHHT:

D (y—12=09, 2) 12x—3]<5b

3) i t—4l>1; 4) 13z2-+4|=12z-4.

A 1) TeHIJIaMaHUWHT WKKHM TOMOHHHM KBajpaT HJAHM3NaH

upkapcak, jy — 1| =3 ra sra 6yaamus, Gy TeHryaMa
a [y—1=
y—1=0
6) [—(y—1)=3,
y—1<0

cHUCTeMajapra TeHI Ky4IMAMp. a) CHCTeMaHHHT euuMHu ¥ == 4
Aup;
6) {y—l =—3 [(y=—3+1 [y=—2
=
y<l1 y<l1
S>y=—2
A Geard eunMHHHT OGOWNAHMIIEHYE, A Oears 3ca eyHMHHHI TaMoM
6yrannHn GUIAMPaH.
5
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JdeMax, 1) TeHTIaMauuHT euyuMu — 2; 4.,

2) TEHICH3MUKHH €UHUIA XaKMKUH COH abcouioT KHIMaTH-
HUHI HKKHHYM Xoccacupiad oiananamMus, spun | 2x — 3| <
<5 502 —3<53-5<2%x—3+3<5+3
& —2<2x <8 — 1 <x<4. Jlemak, 2) TeHICH3IUKHUHT
eunMu — [ <x < 4 skau.

2) TEHICH3/IMKHH XaKHKHI COH abCOMOT KHAMATHHHHT Tab-
puduian cdoigasannG xaM edyHill MyMKHH;, Ou3 Oy #yiauu 1)
Muco/IIa alTud VTAUK.

3) TEHICH3/IMKHH e4HIA2 XAKHKHH COH afCcoMT KuilmaTy-
HUHI HKKHHYM XoccacuiaH ¢oijaianaMus3, sbHu: |[{—4 | >
>leot—4>1Bat—4<—1et>5 pa t<3. Jemax,
3) TEHICH3IHKHUHI eduMu (— oo; 3) U (5; o).

4) Tenriama a) (3z-+4=z-+4, 6) (—(3z-44) =214,
{3z+4>0; 32+4<0

CHCTeMaJiapra TeHT KYyU/IH.
a) CHCTeMaHU eyaMu3:

=0
{2z=0 <
P4
3z2>—4 lz>—g

0) cucTeMaHd eyamu3:

z=—2
{“42*8 [ 4 g2

(=4
3z<<—4 Z< 5
Iynnail kuiu6, 4) Teurnama z = —2 Ba ( euuM/apra sra
3KaH. A

3. Kyfinjaru COH/JapHHHT Kaicuiapu paluoHal, KaiCHIapH
HppPaLMOHal COH SKAHJIMIHHYM AHMKJ/IAHT Ba PALUOHAT COH/IAPHH
oM Kacp KYPHHHILAA €3HHI:

1) 3.(32); 2) 2,2121121112 .. .; 3) 2,2(11); 4) 3,01 (611);
5) 1,1(21); 6) L121121112 ...; 7) 54(13);, 9 3,7 (6);
9) 2,21 (10).

4. Kyiipyfaru TeHICH3/IHKJIAPHU €UHHI:

D lx—1]<3; 4) ix—1l<|x+15

2) [x+3|>2; 5) lx+2|+ix—2 <10

3 12+ 1[<]; 6) lx|>x.

5. Kyfiugaru TenrJama/apHd €UHHT:
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D ix[=x+1, 4 |x*—bx+9|=3

) lxl=—x Blx+1ll=x+1;
3) |2x 4 3| =% 6) lx—l(:[x—14
bx+1] Jxc1)

2-§. ®YHKIMSA BA YHHHI AHHUKJAHMLI
COXACH

1. BrneMenTNapu XakMKHH congapian ubopart Gyaraz X Ba
Y rtynnamaap Gepuaran GyJcud. Arap xap 6up x € X conra
6upop Konia Ba KoHyHra OuHoan aHmK 6uTTa y € Y com Moc
Kyimiran 6yaca, v xoana X tyngaampaa f dyHknws Gepuarad
Jefiunanu Ba y = f(x) Kypunuwaa €3mn1aly; X SpKJAH yara-
pyBuM €KM aprymeHT jaefniaiu.

X ra GYHKIUAHMHT aHUKJAHUI  (MaBXYAJIHK) COXacH
nefinnaav Ba y D(f) kypunmuna Gearunavagn. OyHKIHAHUHT
KuitMataap tyniamu f(X) kypunuiiia Genrujanaid.

2. Oyukupsa apaauTHK yeyajga Gepuin®, aHukJaHUII coxa-
cU KypcaTtwiMaraH GyJca, apryMeHTHHHI aHaJHTHK uboja Mab-
Hora (Xakukuf Kuhmarra) sra Gynaguran Gapua XakMRui Kui-
MaTJaapu TynaamMi (GyHKLUUAHHET aHuK/AaHHII COXacH AeHHIalu.

Acocufi a/eMenTap GYHKUUSUIADHHAT AHUKJAAHHII COXasapd
KyHuaarnuaaup:

1) Hapawanu dyukuuas y = x* (f (x) = x*).

a) u = n Harypaa coH 6yarauiaa D(f) = (— o; o),

6) Z—Z- (p, g map 6ytyn comnap Ba q==0) aa p, ¢ Jap

Myc6aT 6YJu6, g ToK coH 6yaca (g = 2n + 1), y xoana D(f)=
= (— o0, o); arap ¢ XKypr coH Oysaca (¢ =2n), y xoala

D(f) = [0; ).
2) Kypcatknumu ¢yHruusgs y=a*{a>0, az=1) yuyn
D (f) = (— oo o).

3y = log,, x(@>0, as=1) aorapubmux ¢yskuus 0 <
< X <{ co YHTEpBANJ]A AHHKJAHTaH.
4) y=sin X, Yy =1C0S X TPHTOHOMETPHK (YHKIUsAIAD
(— oo; o) uHTEpBaNja aHUKJAHTaH;
=1g X, y =secx GYHKUUAIAD COHJAD YKHUHUHI X, =

= (2k 4 l)g, =0, =1, &2, ... HykTanapuaas Oomxa

HyKTanapJa aHuKJaHTaH;

y =ctgx, y =cosecx Jap COHNAP YKHHHHT X, == k1 HYK-
TajJapuiaH OollKa HyKTajapjia auHKJ/aHraH.

) y =arcsin x, y= arccosx TeCKapH TPUTOHOMETPHX (yHK-

7
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muasap [—1; 1] ma; y=arctgx, y=arcctgx sap 3ca
(— o0; o) Ja aHHMKJAHTaH.

y = f(x) dopmy.1a Gunan Gepuiran sjeMeHTap QyHKIHS-
JAPHUAP aHHKJIAHHII coxalapuHH TOMMINZA KyHHAaruw/apra
abTHOOp Gepuill Kepak:

1) x®ydt gapaxkaaun wiiu3 MabHora sra OV/IMIIM YU4VH HI-
Iu3 ocTiaard udoaa manduit 6yIMacHury Kepak;

2) kacp udonanu QyHruusaap kacp maxpaxu 0 pan dapk-
ad (=% 0) x sapaa aHuKAaHTan OyJaann;

3) rpancueufent ¢yuxkuusnap log,x, tgx, cigx, secx,
cosec X, arcsinx, arccosx Y3JapHHHHI' apryMeHTJADHHHHI Kypca-
THIraH KHAMAT/apiAa auukjdauraH Oyiali.

Arap y = [(x) dopmy1aga lokopula caHab KypcaTH/IraH
sleMeHTIap Oysimaca, y zo/dda Y (QYHKLUUSIHUHT aHHKJIAHHLI
coxacH (— oo; oo) Gymanu (GyHAa MacajaHUHI aJ0Xuja IIapT-
Japura OVACyHraH OyHKIUSIHHHT aHHKJAHHIOI COXacH KHpMail-
IH).

6. Kyfinaary QyHKIHSAJIAPHUHT AHUK/IAHUIIL COXAMapUHU TO- °
ITHHT:

1)y=]/1——x"-'; 2) u:—l;—+~v2x+l;

x2—5x+4-6

o1 —2x
3) v = arcsin T 4) z=1g (x*—9).

A 1) x aprymeHT KydT Aapaxasu wiln3 OCTHIA KaTHAIUTAHHU
yiyH | —x? >0 TeHrcH3/JMKHU euamus:

L jx|<1; —1<x< 1.

Hemak, 1) byHKUMSHUHT aHHRAaHu coxack [— 1; 1] sxkaH.
2) Bynna u dyskuua

u, = m Ba u, =1/ 2x+1 dyHruuaIap HUFUHIHCH-
nau ubopar 6yaranu yuyw D(f) = D, (f) N D,(f) ypuuan 6y-
Jaju. Dy (f) u, oyukuusauunr, D, (f) 4, QYHKUMAHHUHT aHHKJIA-
HUII COXaCHAHD. 4y (PYHKIHUS KACPHUHI Maxpaxu Xx*—bHx-6&
7= 0 yuyn mapHOra srajup, uyHkd O ra GYJMUIIHKHI MabHOCH
BYK. x* —5x+ 6 =0 TeHIVIaMAaHHHT HJIIH3JIAPH Xy = 2, Xy ==

= 3. Hemak, u, ¢pyHkuus coudap Ykuaa x HuHr 2 Ba 3 ra
TeHI KuiMaTJapuiad GollKa XamMMa KuiMaT/apHia aHuKJaHraHd,
ABHH

Di()=(—o; 2)U (2 3 U (3 o).
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u2==172x+1 GYHKLMAAA X apryMeHT TOK JAapaskajdd HJinu3
octuia karHawranu yuyH D, (f) = (— o; o) mup. Ulyupait
Kuanb, 1 GYyHKUMAHHHT aHugAanum  coxach D (f) = D, (f) N
N D () =(—o; U (2 3) U (3 o) aup.

3) v dynkuEa dakat — 1 < ‘—Tx < 1 TeHrcH3/JHKHH Ka-

HOATJAHTUPYBYH X Japla aHuKJ/JaHTaH. Dy TeHICH3/HKHH euusd,
Ky#Augarura sra 6ymamMud: —3 <<l —2x <3 & —4 € — 2k g
<2 —1<x<2; 6y KecMa v (QYHKUHAHUHT AHUK/IAHHLI
COXacuHu OWIiupagy.

4) Jlorapupmuk ¢yHKOHA 2 §¥3 apryMeHTHHHHT MycOar
KufiMaTiiapy yuyH asuggdanrad. Hlyansr yuyn x* — 9> 0.
By Tteurcusmukun euub, |x|> 3 ra sra Gyaamus, Gyupau
— o< xX<-—3 Ba 3< X< oo KeJUO YHKAAH, IBHH 2z (PyHK-
UMAHHHT aHHKJaHAI coXacH (— oo; —3) Ba (3; o) muuTep-
Ba/napian ubopar. A

7. f(x) =x>*—x -1 Gepuaran. f(0); f(1), f(=-1), [(2),
f(a+ 1) napuu Tonumr.

8. ¢ (9 =2 Gepuaran. 0(0), ¢ (D, ¢ (5} o (7]

) PR ' ' 7 2/ x}’

1 JapHy TOIHHT.
P (%) .
9. F(x)= x> Gepuiras.
F)—F@, fad k) pla—h _
1) b—a 2) Fk 5 ) F( 5 )Jlapﬂn XHCOO/ManT .

10, f(x)= 2 sin2x -+ cosx oyukuua Gepwiarad. f(0),
f(%), f(1), f(a) mapuu TomuUHT.
1. fx) = _’;‘—:—‘:’L Gynkunst Gepwras. [(0), [(2), f(—2)

Japru Tomuur. f(l) MaBKyAMH?

12. 2x arap — 1 <x <0 6Vuca,
f(x)=12, arap 0 <x<1  Gyaca,
x—1,arap 1 <x <3 6¥ca,

f(2)’ f(O), f(0v5)7r.f("— 0’5)r f(3) JIAPHH TOMHHT. f(4,5) MaB-

WYAMH?
Kyiugary QyHKUHAJAPHUHT — aHHMKJAHHLI COXAAPHHH  TO-

AT
X

x—{—l'

13, y =x2—T7x 4+ 12. 4. y =
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1 1

19. = x2 1 16. y :x2—1'
1 2x — 1
7. = ———, Y =
17. y x2—T7x+4 12 18. 4 2—Tx+412°
19. y=— ——. 2. y=171—x
x2—4
21. y= VP _7x+19. 22 y=—>t .
V x2—2x
1
25. y=Ilg (x* — 4x-}-3). 26. y = arc sin (2x —5).
27. y = arc cos =2 28. y = arc cos (5x — 8).
29, y=13—x+ 30. y = — x).
+ arc x—2
31. y =4 —log, x. 32. yzf—)f—‘.
P
33, y=—=

lg(l—x"
= f(v) cdynkuua [0; 1] na anuknauran Gyuaca, a)
f(X) 6) [(sin x), B) [(x+a), 1) [(x+a)+[(x—a) dynk-

IMSJIADHUHT dHHKJIQHHI COXaJIapHHU TOIHHT.
i . .
35. s=g-2— KOHYHMATra Kypa A Galan{IMKAaH Tyuiaérran

KATTHK »KHCMHHHT 6ocu6 yTray Hjauny nbolasioBuy (pyHKUHS-
{2
HUHT aHHKJaHHIl COXACHHH TOMMHT, S= ‘32— aHaguTHK  Hpoa-

HHUHT aHMKJaHuil coxacH Kanjail Gynaasu?
36. Yayuaukaapy Moc paBumfa 1, 2, 1 y3ywauk Oupauru-
ra, mMaccalapd Moc paBumga 2, 3, 1 Macca Gupamrura Temr
Oysaran 3 Ta MOIAu Kecma-
X Jan Tycun scaaran (l- unsma).
/oy 2 / Y3yuaurn x ra TeHr Varapys-
# g | IHH uy MN KxecMaHHHT MaccacH X
S— : Hunr dynkuusicuanp. by dyuk-
2e 3o 12 UMA X HUHT Kapjaal xuiimarJa-
: P yUYH AHUKJAHTaH? YHUHC
1- unavia aHanuTHK ubodacH KaHAal?
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37. y= —i—’ dyukuusuuar 1 << x <6 na 6yTyH coH Kuit-

Mmarjiapuia Kalysad KujlajuraH KuAMAaTJAapH Y4YyH Kajsana Ty-
3HHT.

38. R pamuyciu 1Map WYdra TYFPU AOUPABUI KOHYC UH3HJ-
rai. Konyc éH CHDTHHHHT 1034 S OWIAH YHHHT SICOBUHCH X
Jpacugaru GyHKUHOHAA OoFJaHuIHH Ba Oy  (QyHKUUSHHHD
AHMKJAHUII COXACHHH TOIHHT.

3-§. PYHKUHUAJIAPHHHI KOMIIO3ULUACH
XY®T BA TOK ®YHKLHAJIAP

1. y =f(u) pyskuua U rtyniamia, u = ¢ (x) dyukuua X
Tyndamaa Gepuiaran 6ymub, u# = @ (x) HuUHr xufiMataap TyN-
dama @ (X) U wusr gueM tymaamu 6yacun. Arap y = f(u) na
u uuHr ypuura @ (x) Hu Ky#cak, y = f(¢(x)) dynxuwmsra sra
O6ynamus. Dy ¢yukuusnu y = f(u) Ba u = ¢ (x) dyukyusiap-
HUHD KOMRO3ULUACU EKkn mypaxkab ¢ynkyus nednnand.

~2. Arap X Tynsamra xap 6up X coH OujaH Gupragukia
— X Xam TerumJn 6yJca, X KoopAuHaTasjap Gowura HucGartaH
CHMMETPUK TYIJaM JeHuJafH.

y = [(x) dyukuusa koopAnHaTajap Oomiura HpcGaTaH CHM-
MeTpuk Gyusran X Tynmiamzpa Gepuarad 6yJicuH.

a) arap uxtHépuit x € X yuyu f(—x) = f(x) Tenrymx
Ypunau 6yaca, y = f(x) ocypm pyuryus nehuiagy.

6) arap mxtuépuii x € X yuyH f(—x)=—f(x) TeHrauk
Vpunau 6ynaca, y = f(x) mox ¢yukyua Aediniany.

39. ) y=Vu+1, u=3" pynkuusiap Oepuarad, y HU
X opkaau udopgaJanr,

2) f(x) = x® Ba ¢(x)= 3" dyukumaap Gepuarad. f(f(x)),
Flo (), o (x)) @ (¢ ()) Mypakkab QyHKUHMATAPHH TOINHHT.

3) f(x) =x3—x Ba @(x) =sin 2x ¢QyHKUuAMap GepuiraH.

P (f(1), (@), f(cp (E)) JTAPHY TOTMUHT.

4) Kyiinaaru QyHKUUsJIAPHUHT TOK, MXKyObTJIMIMHH Kypca-
THHT:
1 3

a) f(x) =3 —x%, 6) f0)=— x

2
B i=x%",  Diw=lkx
0 f(x)=Ig x% e) f(x) =sin x —cos x.

11
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A 1) u=3* hyHkunusHUAr KuiMataap Tymaamu ¢ (X) = (0; o)
6yaub, y=V u-- 1 ¢yskuuanuer anukaanmm coxacu U =

= [—1; o) HuHT Kucmu Gyarann yuyn y=1}3*+1 mypakkab
dhynkuuara arg 6yaaMu3.

2) [P =[G =P =% [{f(x))=x%
[ (x)) = [(3%) = (3*) = 3 =27,  [(¢(x))==27%
Q) =@ ) =3 ¢lp@) =03 =3"
=P —1=1—1=0, [(Q)=28—2=8-—-2=
=6 ¢(f(1)) =@(0) =sin 2.0 =sin 0=0; ¢(f(2) =
= @ (6) = sin 2-'6———51'11 12; (p(z>wsm 2. 5—sm an=0;

Fo3))=FO=0—0=0.

4) a) f(x) =3 — x? QyHKUUA CUMMETPHK (— co; oo) TYI-
namaa Gepuaran 6Vau6, f(—x) =3 —(—xp2 =3 gt = f(x)
TeHTJIHK 6a)Kap1mraHH VUYH Y RKYDT YHKUHALUP.

6) f(x)= ~x3 dbynkuua cuMmeTpm{ (—oo o) TyMIaM-

na Gepuaran GVJHO, [(—x) = 5 (—x)P = ~2— (— 135 =
1

= ——gﬁ = — f(x) TeHrJuK Gaapuirasd y4yH y TOK (yHK-
UMD,
B) f(x)=1x ; o) CHMMETPHK T¥m-
~1 Lx"‘l
Jampa Gepuaran Ba f(—x) = (—x)-— pe g =—X- al =
, .
I —a*
a* 1 —d* 1
= —X - = — X - — :——x.(_—l) :x)(
1 + a* 1+ a* +1
ax
X —2 + = = f(x), apun f(—x) = [ (x). Hemak, [(x) dyHK-

nus x{y«br (pyHRUMARUD.

r) f(x) =1g x ¢yuxuusgHUEr anukAaHum  coxacu (0; o)
CUMMETDHK TynJam 6yJMarasd yu4yH YHH TOK- XKY(T/JIHKKA TeK-
mypa oJManMii3.

12
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) fxy=1g x* QYHKLMAHMHT AHHKJAHAI  coXac (— oo;
0) U (0 o) CHMMeTPHK TYMJaM Ba

f(=x)=1g(—xP=1g x* =] (x)
TEHIVIUK YPHH/N GyJranu yuyH Ig x* Xyt GYHKUHSLAD.

e) f(x) =sin x —cos X (YHKUUS CHMMETPHK (~— co; oo)
Tynaamaa Oepwirad, JekuH 6y Tymaamia f(— x) = f(x),
f(—x)=—f(x) tenrmukjapaan Gupopracu xaM OaxapuaMaiiu. =
XakuKatan xaM, f(— x) =sin (~-x) —cos (— x) = —sin x—
—€0s X = — (sin x + cos x) 5= — f(x). Hemak, f(x) =sinx—
—co0s X OYHKUMA TOK XaM, XKypT XaMm sMac, A

40. y=u?, u=x—1 ¢ynxkuusgap Oepwirad. y Hu X
opkaMu udoiasanr.

41. y=1—u? u=sin x ¢yuxkuusiap Gepwirad. y HH
X opxaau udoAasanr.

42, y =V +1p, x=a' ¢yukuusnap Gepuiram. y Hu
t opkanu udoAanaHr.

43. f(x)=x> Ba @(x)=2" OyHrRumsap Gepusran.

FG@), Flo(), @), @(p(x) mypakkad dynxuusnapin
TOTIHHT.

4. [()=

(f (x))* napuu TomuHT.
Kyituaarn GyHKUUSAJAPHUHT TOK- KY(PTAHIHHE  TEKLUMPHHT.

! pyman yuyn 30, [0S, 3 (o)

45. (1) = x* — 2x2. 46. f(x) =3 cos x.
47. f(x)=1—x5 48. [(x)=2".
49. f(x) = x"_l. 50, f(x)=2""
) = H— 52. f(x) =tg® x.
x -+ sin x __sinx+-tgx
53. f(x)= et 54. i(x)—-—————Sin P

55. f(x) -+ [ (— x) QynkuusHuur XKyodT sKanautuy, f(x)—
— f(— Xx) QYHKUMSIHUHT TOK (YHKUHA SKAHIMTHHH HCOOT/AHT.

56. bup BakTIa XaMm TOK, xaM XyPT Oy/arad ¢yHxuusnap
MaBXKyAMU? ,

57. y = f(x) ®ydr dyukuus Ba f(x)5=0. y= e dyHK-

LMSAHUHT KYGT SKAHJIHTHHH KypCATHHT.
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4-§. JTABPHA ®YKUHUSJIAP. MOHOTOH
®YHKUMAJIAP

1. y = f(x) dyskuna X tynaampa Gepuaran G6yackd. Arap
150 con yuyn x== [ € X Oyaranga f(x = [)=f(x) Tenramk
ypuuau 6yaca, y = f(x) dynkuus Oaspuil ¢ynxyus nefiunaiy
Ba [ yuuHr Oaspu JAefiniann. PYHKUUAHHHT SHT KHUMK MYC-
faT HaBpu (arap y MaBXyA OyJica) YHMHT acocuil JaBpu Aefiu-
JAaJH.

2. y=f(x) dynkuua X rtyniamia Gepunrad 6yackd. Arap
NXTHEPHI Xy, X, € X Jlap yuyH x; < X, JAau:

a) f(x) < f(x,) renub umkca, f(x) ¢yHKnHs ycyBun;

6) f(xy) <[f(x,) ke umkca, f(x) dyHKUMA KaMaiMaiigu-
ram;

B) f(x)) > f(x,) kenub umkca, f(x) pyHKuMsa KamaoBuH;

r) f(x) > f(x,) kemu6 umkea, f(x) dynxuusg yemaiiauray
Jefiunanu. By Typr Typmaru ¢yukuusaip 6up cys Guaan mo-
Homon (GYHKUMSNap HAefuaafu. YcyBud Ba KamawooBud (yHK-
HMsIap Kamoduld MOHOMor (QyHKUUANAp AeduaaiH.

58. Ky#nnaru QyHKUMANADHHHT AABPHA 3KAHJIMCHHH AHHK-
JaHr Ba AaBpufl YHKIMANADHHHT acoCHH JABPUHH KypcaTdrri

1) [ (x) =sin 5x, 2) ¢ (x) = 3sin mnx,
3) ¢ (x) =2 -+ sin x,
4) 1, arap x paunuoHan coH 6y.ca,
D (x) = .
0, arap x uppauuoHaJj CcoH 6y.ca.

A 1) Wynpait {=0 con Tonunu6, 6apua x Japia sin 5(x+
;- 1) =sin 5x TeHIIMK YPHHJIN 3KAHJHTHHH Kypcatamus. by

o T _., . I
TEHTJIMKIaH, XYCYCHH XO/Ipg, X = = Gyaranja, sin § (]H +
+ t) = sin En Keqan6 ypkand. Bydgan sin <§ -+ 51) = sin f;-,

cos B/ =1 ra sra 6ymamus; 5! = 0; 2n, nekun /5= 0, Hemax,

2n 2n o
== = 5 GYHKIUSAHUAT [aBDH SKaHJMTHHH KYpCaTamus.
Jlemak, sin 5 (x -+ ?51) = sin (5x 4 2n) = sin b5x = [ (x).
kl=k-?g—(6y}ma k==1 =2, 3 ...) conrap xam

sin 5x ¢ynkuus yuyn JaBp Oyau6, Mycbar kI comnap Munia
SHT KHYHTH gg— 6yaranu yuyH [ =~;i con sindx Qynkuus
yu4yH acocuit JAasp Gy.iaiu. '
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2) @ (x) =3 sin nix QyHKUHA OdaBpHil 6y, YHHHT aco-
cHii AaBpu 2 coHura TeHrAup. XakukartaH, arap [ QyHKUHS-
HUHT JaBpu Gysca, @(x -+ 1) =3 sin n (x-+{) = 3 sin nx =
= @ (x) altustaan sin (nx -+ al) = sin nx ra sra Gysamus,
Oy allHMaT X HUHT Xap KaujaH Xakuguil KufMaTuia puHau
Gyarann yuyn (byHKuus (— oo; oo) TYNaMAa aHHKJaHTaH)
x=0 jga xam Tyrpu O6ymamu, AbHH sin nl =sin 0 = 0=~
=nl=0, n, 2n. Jlekun [5=0, | =1 6yaranga sin (nx +
-+ @) = sinax=-—sin nx =sin nx ra 3ra 6ynamus, Oyu-
Jafl TeHIVIMKHHUHT OYJUIIH MYMKUH 3»Mac. [=2 ja sin (nx--
4+ 2n) = sin nx, AeMak, sin nx = sin nix YpuHAMAHDP. DHAM
! =2 Gepunran ¢(x) = 3 sin nx Gyuku¥A Y4yH HaBp 3IKaHH-
HA KypcaTaitmuk: @(x4-2) = 3 sin & (x+ 2) = 3 sin (nx +
+ 2a) = 3 sin ax = @(x). Xyaau wynunr Kabu @ (x — 2) =

= 3 sin n(x —2) = 3 sin (nx—2n) = — 3 sin (2n — nx)=
= — 3-(—sinnx) = 3sinnx = ¢ (x). Hlyngaéi Kuauob,
2k(k==1, £2, £3, ...) connap GepuiraH OQYHKIHs

yu4yH JaBpAup. MycGaT jaBpiap wWumpa SHT KHYHTH 2 JAHp,
HIYHUHT Y4YyH 2 acocuH HaBpAup.

3) Y (x) =2+ sin x dyHRuua zRaspud GyHKuuMs 6YHG,
YHHHT acoCHH JaBpH 23 ra TeHrjup. XakukartaH, arap [([/=%
£ 0) con QYHKUMAHHHT AaBpu 6yaca, y xosja Gapua x Japaa

P (x40 =2+ sin (x4 1) =2 +sin x =} (x)
I

afinuaT YpuHau O6yiadv, OyHpan sin (x4 ) =sin x, x = 5

Jecak, sin (%-{—l)zsin %=>cos l=1=1=0; 2n;, [5£0

6yaranu yuyd [ = 2n aup. XyAAu OKOpRIArd MHCOJaplard
KaGu iy 6uwnan [ = 2x connunr ¢ (x) = 2 -+ sin x dynkuus
VYYH [aBp 3KaHHHHM Ba YHHUHT MYycOaT AaBp/jap WYHAA 3HT Ku-
YUK 3KaHHHM KYPCATHII MYMKHH.

4) D (x) — dupuxie QyHKUMACH JaBpuH yHKIust GYuo,
Xxap OuWp palMOHaJ r COH YHHHI JaBpu OyJjaid. XakwkartaH,
arap x-— palMoHa1 coH Gysca, y Xoala X -+f XaM paluoHaJ
CoH OV/aay;, arap X — uppanuoHas coH Oyuca, y xoana X -+ r
XaM HppaluOHAN COH Oyaaid. '
Jemak, .

. {1, arap x pauuonan coun Oyuca,
D.()C -+r ) = l 0 . o
, arap X uppalitoHas coH Gy.jca.

Bynpau D (x +r) = D (x) TeHIIHK Keau6 UuKAAH. SHT KHYHK
Myc6aT paumoHaa CoH HVygauruiaH Oy (yHKILMsA acocuil AaBp-
ra sra smac.
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59. 1) f(x) =]x| dysxuuanuHr (— oo; 0) A2 KaTBHH Ka-
maroBur; (0; o) Ja KaThull YCYBUM 3KaHWHH KYPCATHHT.

2) ¢ (x) =|x|— x OYHKUMAHUHT MCHOTOHJIMK HHTEpBa/Jia-
PHHK TOMHHT. :

3) ¢ (x)=sin x GyHKIHAHHHT (— g; %) Ja MOHOTOH 3Ka-

HUHW KYPCATHHT. ] ‘
e 1) x<0 O6yarasga f(x) =—x 6yau6, Oy yHKuuA
— oo; 0) ma kKamasiid. XaKukaTaH XaM, X; <X, (Xy, X, €
€(— oo; 0)) map yuyH f(x,) =—x; > — X,= [(x;) Tenrcuanuk
Gamapuiay, nemak, f(x)=]|x| ¢yskuusa (— o; 0) na ka-
Masu.

x>0 6yarana f(x) = x 6ym6, 6y oynkuni (0; «) ga
yeanu. XakHKatan XaM, X; < X, (¥y, X5 € (0; o)) sap yuyn
[ (x)) < f(x,) ypuHAHAMD, sI'BHM APryMEHTHHHI KarTa KuiMarty-
ra (pyHKUMSHUHT KaTTa KMHMatd Moc KeasnTu. By sca ¢yHk-
ustaudr (0; o) Aa YCyBUM 3KAHHHM OWJLUpalu.

2) x<0 oyaranga @x)=|x| —x=—x—x=—2x.
¢ (x) = —2x ¢yskuna xamasiu (l-mucosra Kapaur), arap
x>0 6yaca, ¢(x) =|x|—x=x—x =0, ¢(x) =0 — nou-
muil. JleMak, uXTHEpHH X € (— oo; o) Ja x; < X, Oyaranja
¢ (x,) = ¢ (x,) Tenrcmamik Vpunau OYyaaau. Idywunr yuyn
@(x)=|x|—x QyukuHA (— co; o) Aa YcMmalignran ¢yHk-
st 6yaanu.

4 i o
3) X, < X, <6y}ma X1y X € (—— 5 5)) 6yaranna § (x,) —
—p(x,) alinpMann Tekmupamu3: P (xp) — P (x;) = sin x, —
. XobXy . Xe— Xy X3+ %,

— sin x; = 2 cos - sin === X< << X, TeHr-
. o o Xo -+ X frd .
CH3MMK YDHHJH OYJrasd yduyH —2——g~1 € (—— X En) 6yanb,
cos 2T~ 0, x,—x, >0 ypusau Gyaranu yuyn {2;2)6—1 >

o Xg — X 14 . —_
>0 xam wmycOar G6yau6, 0<=2—2 < fa sin 270 59

aup. Jemak, P (x) —¢(x) >0, asau ¥ (x,) < P(x,). Mlyn-

nait xuanb, P(x) = sin x QyHKUHA (—%; T—;—) Ja ycyBuu

3KaH. A

Kyfingaru QyHKIUMAJMADHUHT KaHCuiapu JaBpuil SKaHJUTHHH
avuUKJaHT Ba JABPHA (DYHKIMANAPHHHT acoCHi AaBPHUHY Kypca-
THHT.

60. f(x) = cos g 61. f(x)=1tg ax.
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62. f(x) = sin? x. 63. f(x) = x cos x.

64. f(x)=1+ cos%x. 65. f(x) = cos (x — 2).
66. f(x) = {x}. 67. f(x) =4.
68. [(x) = sin % 69. [(x) = {i‘-} @@= 0).

Ky#innary GbyHKUMsIapuuHT KaThyll MOHOTOHJIMK —OpPaJIHK-
JIapUEU TOTUHT: :

70. f(x) =2x—1. 71. f(x) = x2

72. f(x) = 2%, 73. [(x) = x5,

74. f(x) = arc sin x. 75. f(x) =x*+ 2x + 5.
76. f(x) =arc tg x. 77. f(x) =27,

5-§. HYKTAJIAPTA KYPA $YHKUHUS TPAGUTHHH
SICALL

X rtynnampaa anvkganrad  y = f(x) ¢yskima Gepuaran
6yacun. OYHKUWAHHHT X ra Moc KejraH [(x) KUAMATHHH Xu-
cofnacak, KoopiunHatamap Tekucaurupa M (x; f(x)) HykTara
sra Oysaamus. Texkucawkaarn nygramapuuuar {M (v, f(x))/x €
€ X} tynnavu y = f(x) byHKUMAHKHAT rpadurd AeHusaiu.

Agpanutuk Kypunuuga GepuaraH QYHKIUSHUHT HYKTajapra
Kypa rpadurusy scam gyHpjaru TapTH6ia GaKapuiaaiu:

1) dyukuusinunr Gepunran aHaauTHK udonacura kypa Oup-
6upura Moc V3rapyBUWNApDHUHT KHiMatjaapH OyHuua KajaBsan
TY3UIa1H;

2) xap 6up ysrapyBuura moc macwital Gupaurura sra 6yi-
rag KOOP/JHWHAT CHCTEMacH TaHJAHa[IH.

Oparpa HKkKasa KoopiuHaTta yKjapu ydyH OHD Xuj Macil-
TaG Gupaurura sra OyJaran TYFpu Oypuak/Jd KOOPAHHATasap
CHCTEMACH KYJIaHWIaAn;

3) KoopJMHATanapu KaABaJlard apryMeHT Ba (DyHKUHS
KuiMatiapuian ubopat GyJraH HYKTajap TOMHIAAY,

4) TONMWITAaH HYKTaJap TEKHUC 4YH3uK Oujad TyTaluTHPU/Ia-
I
Arap dyuxuust xydr, ToK €xku Aaspuil OyJca, YHUHT Tpa-
¢buruay sicaly GupMyHda copfanamiagy. JKyodrT QyHKUUAHHHT
rpaburt OY Yyxka HucOaTad, TOK (DYHKUHMAHMHT rpaguru Koop-
Aupata Gowpra HucbaTaH CHMMETPHKAND.

JlaBpuit YHKUMAHMHT TpaQurd YHHHT Y3yHJUTH OHTTa
JaBpra TeHT OyJran KHCMuJary TIpaQHruHi TakpopJail HaT-
XKacuja xocua Oymaju.
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78. Kypcatuaran tymiaamaapaa Kyiuard (GyHKIHSIAPDHURT
rpaduruHn [CaHr:

Dy=x*—2x—1, x€[—2; 4]
X xe =5 5l;

x24-1

16
3) y=;;—1, xe[—4; 4]

2 y=—

4) y = {x}, {¥} —x XaguKuil COHHHHT Kacp KHCMH;
5) y = sin 2x.

A 1) x € [—2; 4] Hu 3bTHbopra oaub, COLJANMK VUYH X Ta
OyTyu coH KuiiMaTtiap Oepub Ba 6y kuiiMaTgapra MOC Y HHHT
KUHAMATIapUHU XMCO0/1a0 XKa[Basl Ty3aMu3:

x y
—2 7
—1 2
0 —1 .
i —2
2 —1
3 2
4 7

Bup xus macwirab Gupaurura sra 6yaran TYFpH Oypuakad
KOOpJMHATaIap cHcTeMacudu KupuTamus. CyHrpa Kaisajajaru
apryMeHT X HMHI KuiiMaTjapuuu abcuucca Yku Ox ra, QyHK-
Uust ¥ HUHT KuAMataapunu opauuata Yk Oy ra Koinalb uu-

Ku6, tekmeaukga (— 2, 7), (—1;

q 2, (0; —1, (1, —2)(2;, —1),
(3; 2), (4; 7) uyKTaJapHH TONAaMH3,

yIapHH KeTMa-KeT TeKHC CHJIIHK Yu-
/ 3K OW/aH TyTalITUPaMH3, HATIKala
's xocun GYsiran upsuy (2-uusma) Ge-
puaran  (QYHKUMSIHUMT  TpadUrHHH

{ uonataiam.
[ Yy = — HKLHsI  TOK
ol 2y el byHKIL K
vZ[5 + o dyukupsagup, 4yHKH Y (—x) =—y(x).
2 \J/ ApryMeHTHHHT  MiIOpajapH  OHsaH

dapg KuIyBUH KuiiMataapuia QyHK-

2. uMama oM KufMaTIapd Xam  Hiopasapy
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6uaan ¢apk xunagu. Llywunr yuyH »Kamsan Tysumga dagat
apryMeHTHHHT MycGar KuiMatnapH YuyH ¢yHKUuA Kuimarga-
pUHM Xucob/aul eTapi.

x y
0 0
=+1 2
+2 F8/5
=+3 x6/5
4 F16/17
+5 +10/13
g}

A
3- un3ma
JKansangaru xap 6up mydpr
X Ba Y JApHUHT KHHMaTJapu- Y|
HM KOOpJAMHATaJap CHCTeMacu-
ra KypHTaMH3; Oy HYKTasapHH
TEKHC CWIIUK YU3HK OuJaH Ty-
TamTepub, KoopAuHaranap 6o-
mpra HucOaTaH CHMMETPHK OyJ- 3
rag rpapukka sra Gyaamu3 (3- N
YyH3Ma). Loy !
3)y————l byniis AN, VS R
KYPT cpyuxummnp, YYHKH
y(—x) =y (x). [—4; 0)U(0; 4] 4- unzma
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Ja Oepuirad KyqpT QYHKUMA KufMaTIapH yuyH KajBal Ty-
300, YHuHT Tpadururu sAcaimus (4- yusma).

|
X t y
+0,5 63
baad | 15
+2 3
+4 0

x=0 ga dbyukuus xeu Kauiafi coH KuliMarra sra smac,
JekuH ¥ 0 ra vam Ba YHI TOMOHAAH SAKHHJAAUIrAHIA DYHKLHS
KuHMaT/apy 4eKCH3 KaTTajallajd, IIYHUHT YyuyH rpabuk 2 Ta
aJIOXMAA 4YeKCu3 TapMOKAaH ubopar Gymaaiu.

4) y={x} =x—[x}, Oy OQOYHKUHAHHHT AHHK/AZHULI COXa-
ey (— oo; o) 6yaub, acocu#t Aaspu 1 ra Tenraup (66- mucon-
ra Kapaur), WIYHHHT YuyH y = {x} wuar rpadurunu [0; 1] ga
yu3ub, Oy rpapukHE TakPOpJainMH3.

[0; 1] na dyHKUMSI KKAMATI2DH YYYH KaABaa Ty3ul, QyHK-
nusa rpapuruHe sicaimus (5- yu3Ma).

—ooo0oo
Co U1 ND —
Qo U1 ND —

SO O

Xakukatad {0} =0—[0]=0—0=0; {0,1} =0,1 —[0,1]=
=0,1—0=0,1; {0,2}=0,2—10,2]=0,2—0=0,2; {0,8} =

=08—[0,8 =08—0=08; {I} =1—[l]=1—-1=0.
y = f(x) cdyukunAnuar gufivataap tyngaamd [0; 1) gad
nbopar Gy.araHd yuyH QyHKOusSHHHT rpapurd Ox yKHaH I0KO-
puna xohnairas 6ynug,
7i Tekucauknard (k, 1), &=
. { =0, £1, £2 <3, ...

r A ~ A B P ]

A4 2 HYKTasnap rpadpukka Kup-
£ :;:;ij¢;fg;4;¢¢‘agf4mif«\f_ Maing.,

- : 9) y = sin 2x ¢yuk-

LUMSHUHT  aHUKJAHUHI CO-

5- un3ma xacH (— oo; o) 6Y.1u0,
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acccult JaBpH §t ra TeHTIHp, YVHKH sin2 (x = m) = sin(2x ==
+ 2m) = sin 2x Teuryuk Vpunauaup. [0; m] Aa y = sin 2x
¢y HRUNSHRHT TpaduruHi sicad, By rpadHKHH (— o; o) Aa
Takpopaalb, y = sin 2x QYHKUMAHUHT TpapuIUHH  XOCHI KU-
J1a MHU3.

Xyaau esBaaru Micoaiapiarn xabu [0; nl 7Aa dynxuus
KUiMaT/IapH YYyH alpaj Ty3aMHs, aJBaa VYCTYHHIArd Xap
O6up KyPT K vEMaTIED YUYH KCCPAMEATaszap CurCTEMacHia HYK-
TanapHy Gest ruiiab, YJapHU CWIBK UM3pK OHJaH TyTaimt HpHb
ypgamus (6- upsma).

!/
/\ /\ AN 7\— 7
I 7/
l Ny A
j2% Nz 7 7\ | /7 9\ 7z
/S 2 s 2\! z
o e e — — — g —_— e
~7
6- uu3Ma
0 n 4 a fad b 5m 3n
= _— - - b - - - T
* 8 | 12 6 4 | 2 8 | 2
" — —
. 0 V — V_3 1 o ¥YZ| 1| o
Y 2 )

y = sin2x (YHKUHSHMHT 3HT KHYHK KuiMaTd — 1 ra, 3HT
KaTTa KuiMatH 1 ra TeHr O6ysraHu yuyH y = sin2x yHK IS

rpadurn y = — | Ba y = 1 TYFpu yusuKjIap opacuia mokaul-
ran GyJaaiu.
Kyfingarn GyHkOHATApEIHT rpaduKIapiau sicalr.
79.y=3x—2 80. y=2x-+1.
81. y = x%. 82. y=—x
83. y =x*-+ L 84. y=—x>+41.
85. y == 86. y — —.
X x2
87. y=1—2% 88. y = |x| + x. .
x 90. (x?, arap — 2< x<< 0 6JJca,
8. y=—"7 9x — 1, arap 0<x<1 6§
x—1 y==12x — 1, arap 0<x<1 Oy.ica,

1, arap 1 < x <2 6jJca.

91. y = [x]; [) — x mnr 92. y = x| —x.
6)71‘}/!{ KHCMH.
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6- §. BHPOP ®YHKLHS T'PAGHITHHHY CHIDKUTHLI BA
AEGOPMALIMAJALL EWJIAH EOLIKA oYHKUUSA 'PAGUTHHU
SICALU

Kannaiinup byHRUMAHUHT rpaduriHe Oujirad XoJfa, apry-
MeHT Ba GYHKHUS KHAMAT/JApH YYYH 3KajBal TysMaciaH, Oe-
punras QyHKUusArTa HUCOaTaH MypakkaGpok OyaraH GyHKIHA
rpaduruHu cod reomeTpuk Hy/1 OmaaH dcaml MyMKHH. Macasas,
Yy = f(X) QYHKUMAHUHT rpaUriHl CH/DKHTHIN €Ku  RedopMa-
Iusiall (TopaliTupyil KM KeHralTupHun) i 6uian y=f(x—a)b

=fx)+0b y=A4f(x), y=F(kx), y=Af(k(x—a)+,
(yHKUHsIAPDHUHT rPAaQHTHHE fCalll MyMKHH.

y =[(x—a) ¢yuxuus rpaduru Gepuara f(x) byHKIHA
rpaduruud abclucca  Yku Oyinab a maciuta® OGupaurd Kanap,
a > 0 6yuca, yHrra, @ << 0 6y/ca, dvanra CH/DKUTHII (CypHil)
Ounan xXocus1 KuinHagu (7- uusma).

y=7Ff(x)+b Qynkumssuur rpadpura 3ca y = f(x) PyHK-
s rpadurdH opinHata Yku Gyiiaé b > 0 6yarania oxopu
ra, b <0 6yiraifa nacrra b MacitaG GHPJIMTH Kajgap CypHl
6usan Xocua KuiuHaau (7- uu3ma).

¥

g J

N <k

—7

yr)2
0 I
o X
7- uuzma
8- ynama

y = Af (x) byHKUUSHMHT rpaduru Gepmwiran [(x) byHKUUA
rpadury HyKTajJapy opjiuHatasapuiy A KospduueHTra Kynanry-
pHLI HATHXKAcHJA XOCWA KuiuHadu. Dywupa, arap |4 >1 6yax-
ca, Af(x) byHKuusa rpadurd HyKTaJapUHUHT OpPAHHATA/IADH a6 -
comotr Kuiimatu Gyfinua |A| mapra opragm, arap (4] <1 6yu-

ca, lj}l— Mapra kaMasin. A <0 6yarauia y = Af (x) ysxuus
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rpadurn abemnyicca ykura HucGaran y = [A[-f(x) ¢yHRUMS rpa-
¢durura cummeTpuKk 6ygagu (8- unama). y = f(kx) GyHKUHAHHHT
rpadura y=/;(x) Gyukuusa rpaduruiad ymaard Hykra abcliiuc-
canapuun b roadduupeHTra 6YJHIN HaTHXKAcuia Xocus Gyna-
au. Bynna, arap |k > 1 6Vuica, uananaérran rpadHkAarn xam-
Ma Hykranap afcuuccasapu abco/oT xuiiMatiapu Gyiinua k

o 1
MapTa Kamasaw; arap |k < 1 6y.ca, y XoJana Tk—l Mapra opra-

Au; arap k< 0 6j.ca,

y XoJla  yJapHHHT /|
yLiopaapy XaM Yyara- ﬂ
paau. k<0 6yaranga %(2

y=f(kx)  dyakuus y’ .
rpadury opaunara VK- / L7
ra HucGaraH y=f(|k|x) e
byHkumst rpadurua Gu- /\< P :sz

AH CHMMeTDPHK OyJanu

9- uuama). y=f(x) D ¥
dyHkuua  rpaduriHu |
KypcaTuiraH TapTubia ‘

KeTMa-KeT  CH/DKHTHIH
Ba jJedopmManusnail G-
JlaH MypaxkkaGpok 6V.1-
ray y=Af(k(x — 9- yu3Ma

—a))+b (1) xypu-

HHIWIAANH QYHKUMSAHUAT TPaQUIHHK Sicalll MYMKHH.

93. [0; 9] cermentaa y = V x dyuxuua rpadurunan ¢oi-
Jananu6, yHu jedopMalnusaiail Ba CHLKHTHII Guaan y = 1+
-+ V' 2x dyskuus rpagurunu camr.

A y=Vx $yHKIMA YuyH x Ba Y HMHT KpfMatapuiaH
*KaaBan Ty3ub, GyHruusinyHr rpadurnay unsamua (10-unsma).

8[9

<
o
w
N
[}
[o2}
-3

y , o1 ll,4|1,7l 2 l2,2’2,4l2,6 2,8‘ 3

Vx uu f(x) necak, y xomna y= 1+ 2x=1+f(2x) 6ynann, Syn-
1a k=2, a =0, b=1 6§16, apBaz [ (2x)==1/2x QyHKUARHUHT
rpadurHHE Xocwa Kuamus. Bymuur yuye f(x) = V' x Gynkuus
rpaduruaary HYKTalap OpAMHATaJapHHH Y3rapHiliCH3 KOJIHPHO,
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k4 afcuuccajgapuau  3ca 2
MapTa KamaHTHpamu3,

cyarpa y =1'2x  ¢yux-

o

R uus rpagurH HyKTaslapu-
4 s HH OpJuHaTa YKd Oyinab
3 T/ 1 wmacwrad OGupauru Ka-
i f ! Zap  10KOpura  KyampuG,
! b - y=1+V2%k dynxuus-
oy /12340 79 X HMHT TPApUIHHH  XOCHJI

! KHJIaMu3. A
10-uusva 94. y=sinx ¢ysK-
LUpst rpadburdadu Jgedopma-
UUsiNAll Ba CUIKHTHII épaaMpfa y= — 3sin (21 -~ 8) (1) dysk-

Uust rpaduriaHy SICaHr.
A (1) ndonagarn wuxTuépnit cpyHKuHﬂ CHMBOMH [ HH TpH-
TOHOMETPUK (YHKUUA cuMBoau sin Ousad udoianad,

y = Asink (x —a) b (2)
ra sra G6ynamn3. DBepuiaran dyukumsun y = — 3sin2 (x + 4)
Kypunuiaa €3u6 Ba yun (2) mboja GumaH coMMUITHPCAK, Ma-
paMeTpapHHHT KyHuaarH KuiiMataapura sra Gyaamus: A = — 3,

k=2, a= —4; b=0. Cyurpa ymymuit xkypcaTmasapra kypa
nanaHaérran rpadukHH fcafmus.

y = sinx ¢byHKUHS rpaduruaard HyKrajgap abCLucCcanapuHu
y3raprupmail, OopAHHATaJapHHHU 5ca abCOMOT KHAMAT/iapu Oyitu-
ya 3 MapTa KynafTupub Ba yJapHUHI HILUOPANAPHHH Y3rapru-
pub, y = — 3sinx PyHKUHAHUHT TPaPUruHn fAcalvMus; cyHrpa
Yy = — 3sinx GyHKUus rpagurufard HyKTanap OpAuHATa/apu-
HH Yy3rapTupmal, abcuuccanapuiu sca 2 Mapta Kamaitupud,
Y = — 38in2x QyHKUMSRMHT rpapur¥Hd scalMu3 Ba Oy rpa-
(dbuKKa Termmid HyKTagsapuu afciucca YKH Oyilnad uanra 4
maciuta® Oupaurura Kyuapub, nananaérran y = — 3sin2 (x -+ 4)
bysknua rpapuruny xocun Kunamud. DYHKUUAHUHT  IaBpHIt-
Juruian doiganannb, XOCHT. KUIHHIAaH TIPapHKHU XAp HKKH
TOMOHTA JaBoM STTUpHIl MyMmKuH (l1-un3ma). A

95. [—4,4] na wykrasapra Kypa y = x* (QyHKUHAHUHT rpa-
thuruHd sicanr, cyHrpa yuu AeopManisiiail Ba CU/DKHTHIL Ousan

l
y== (x—2)) — 1 ¢QyHKuus rpaddrudn scCanr.

A [—4; 4] na y = x* dyukuua KuAMaTJAApH YUyH XKalBaJ
Ty3u0, ¢yHKUus rpadurudd sicallMus
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2,25

4,84

Yy = x* GyHkuus rpapurujaru Hykrajgap abcLiuccasapHHu
2
1/2 ra kynaiitupub, y = 12-

y3raprupmaii, opAHHATAJapUHH

(bynxuusi TpaguruHy ficaiMus, cyurpa 6y rpadukHH abclincea
YRu OYiiab yHr ToMoHra 2 maciutab Gupaurura TeHr Macoda-

ra Kyyupuo, y = ?1- (x —2)? OYyaKUUAHUHT TPAPUTHHH XOCHJT

KuJaMu3, Oy rpadguxHd 3ca opAuHaTa yKu 6yinad 1 macuirab

iy

"*

cAl

3>
7t ~ g/'
Y
Y= -3Sin2iX+4) B
o
it
| \
{ ;
-4 ~3 f-2 -1 0 g |7 35 7 g;‘ oy X
\ 4 /2 % Z
_Ih\ / Y=8inx
W\ / Y= -3sinX
\
-3 .
11- unava.
¥
Gupaurura TeHr Macogara

nacTra CHDKHUTCAK, —H3JaH-
(e — 2 — 1

(dyHKUMA rpadurura sra 6y-
Jamua (12-uusma). A

1
rag y = —

96. [—4; 4] cermenTAa
HyKTazlapra kKypa y = x°
(OYHKLHAHHHT rpaur iy

sicanr Ba yHu Jedopmanus-
Jall XaMAa CH/DKHTHII OMJlaH

12- ynama

www.ziyouz.com kutubxonasi

25



KYyHuAary (QyHKUuAapHUHT  TrpadukaapuHd  (anoxuia-aloxuja
uy3Majapaa) ACaHr:

1) y=2x%—3, _q_ X
2)y=3—73,

N y=2+1R+1, 4 y=—2 (x—1p—1.

97. y = sinx ¢ynkums rpadurunan Qohjananub, yHH Je-
dopMauusiall Ba CUIKUTHLI €pAamuia (anoxuja-aloxHaa yus-
Masaapja) KyHujaru ¢pyHKLUHUSJIAPHHHT rpadHKaapyHy SiCaHF:

1) y =2sin (x 1), 2) y =1+ 3sin2x,

3 y = — 2sin3 (x — 1), 4) y =2—sin i

98. y = x* ¢yukuus rpaduruaas  ¢oitarannb, Kyiuaard
(GYHKUMANAPHUHT TPapUK/IAPUHH ACAHT:

l)y:%xz; 9 y=x—1,

3Yy=Ix—1] 4) y=1—x%
5 y =x* —x+4; 6) y =x—x%

99. y = cosx ¢yuruus rpadpurujian doiranannb, Kyhuiaru
(OYHKUVATISPHUHT IpabuKIapUHH SICAHT:

1) y=1 —-é— cost;  2) y=2,3+ 4cos (1,4 — x);
3) y = —4cos (2x 4 3).

7- §. COHJIM KETMA-KETJIHK JIUMHTH

1. bapua N =1{1, 2, 3, ..., n, ... | HaTypaJ COHJa
TYNAaMuAa aHugaanran f(n) QYBEKUEA cowaap Kemma-Kemau-
eu gedmmagu Ba f (1), f(2), f3), ..., f(), ... (1) xypu-

HULIA €3 Jajlu.
[ (1) guiimaTHH X, opkaan, [ (2) xuimMaTHH X, OpKaau Ba
xoka3o [ (n) wuiiMathu x, opkamu OGearunacak, (1) gydimaaru

KYpuHHIITa Kejaju:
Xiy Xgy Xgy oo o Xy o (2), 6y epna x,=f (n),
n=1, 2 3, ...

(2) KeTMa-KeTyIK Kuckaua (x,) 1e6 ésunaiu.

(2) xerma-KeTnK Gepuaran Gyacui. Xap 6up € > 0 yuyH myg-
Jaii N =N (¢) con Tonuanb, Gapua n> N jap YuyH |x, —
—a| < & TenrcuanHK ypunau Gyscun. ¥ xonga a cou (2) keT-
Ma-KeTIMKHUHT Aumumu Jefinnain Ba limx, = a kaOn €3uand.

n—oo
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Jlumutra sra OydraH KeTMa-KeTJIHK  AKUHAQUIYEYY,  JuMHTra
sra OyJMaraH KeTMa-KeTJHK Y30KAQUY64H Jedunaiu.
2. Arap limx, = 0 6yaca, y xonia X, 4eKcus Kuiuk Muk-

n— o

Oop (éku KuCKaua YeKCH3 KHUMK) JAefiniiajiu.

3. Arap ncranraxya karta A > 0 yuyH wyngai N = N (A)
coH Tomuaub, n >N Jap yu4yH [X|> A TeHrcusjuK §pHHAH
Gyuca, y xonga x, wekcuz Kamma muxOop (KuckKaua 4YeKCH3

KarTa) Nefiunann Ba limx, = co KypuHMIuAA €3uaju.

n—w

4. Arap uxtuépuit n HoMep YuyH |v,|< M TeHICH3THKHH
KanoaTjaHTupyBuu M coH MaBxXyh O6ysca (MaBkysd Gyamaca),
(x,) KeTMa-KeTJqHK uerapajaHrad (uerapajiaHMarad) Ledusiafu.

Teopema. Aeap x, wexcus kuuux bgaca, y xorda y, =

I .
= ——uexcus kamma Oyaadu.
n

" 1
Aeap x, wexcuz xkamma 6tjaca, y Xoa0a y, = . YeKcu3

Kuduk Gijraou.
5. Teopema. Aeap xy, X5, . .-, X, ... B2 Yy, Yay + -+,

n

Y, ... Kemma-kemaukaap aKuxiquiyedn bijica, y xoa0a
a) lim (x, £ y,) =limx, £ limy,,
n-ow n-—co n—o

6) lim (x,-y,) = limx, -limy,,
l—o

11— o0 n—»>aw

. lim x,
B) lim n. — 2= (lim y,50)
. n-so Yy limy, noow
] n—sw

6yradu.
6. Teopema. Aeap lim x,=0 Ba (y,) ueecaparancan

6yaca, y xoa0a lim (x,- y,jl;‘”o 6iradu.
100. n =0, nf:mQ, 3, ... KuiiMatiapja
) x,= 140,17 2) y, = (—0,1)~"
3) z, = (—0,1)% 4) u, = (—1)" +0,1"

yarapyBUMJIapHUHT KUIMATJapy yUyH XKajBaJj TY3HHI Ba H—»
Ja yJapHHHP Y3rapuil XapakTeDHHH AHHKJaHT.

A l)ynra 0,1, 2 3, .... guiimatsiap Oepub, Oy xudMmar-
napia GepHiraH y3rapyBYHJAPHUHT KHAMAtIapuuu XHcobnal,
KYHnlary :KaJBajHd XOCHA KHIaMH3:
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nlol| 1 2 3 4 5... n—> -t oo
x, 021 1,1 | 1,00 [t,001 | 1,0001 | 1,00001 ...-[x,—1+0
yn|—1| —10 | —100|—1000{ —10000 | - —100000 | y, - — oo
z,| 1|—0,1] 0,01 |-0,001] 0,000 |-0,00001...| 2,0
u,| 2 |—0,9] 1,01 [-0,999 1,000 | —0,99999

By kaaBanuy Kapab unknO Kyiujaru Xysocara KejaMus:
1) n punr optHu Ounan X, Y3rapyBUHHHHT KeTMa-KeT

Kearan KuiiMatiapd | ra wysjail sKMHJAMIAAVKH, HAaTHKALa
Xap KaHZaH KHYHK MycOaT CoH & OePHIMAcHH, 1 HHHT eTapJH
KaTTa KuiMartnapupa |x, — 1| < e Teurcusauk ypunmau 6yianu.

by rTacauknn ucGoraaiiuk.
© n
¢ >0 con Gepuaran Glacun. |x, — 1] =0,1" < e 1e6, n uu
TOMNAMU3: TEHTCH3JIUKHMAT HKKaja TOMOHKHH Jorapudmiial,
1 - .
n>1g— ra sra 6ynamus, AbHH n > lg — OGyaranga [x, —
e €

— 1| < & Tenrcusmvk ypuuau 6ysnaau. demax, Tavpudra Kypa
lim x, =1 6yau6, Oupra YHr TOMOHAAH MHTHJIAMH.

n— o

2) n BuHr opTHIUH OusaH (y,) KeTMa-KeTJHKHMHT XalJjapH

WyHA3H KaMasiAHKH, HaTWXKala n HUHT eTapid KaTTa KuiMart-
Japuja y, HHHT abComoT KuHMary aBBanjad GepH/raH mycGaT

karTa N conujan xam kaTta Oysaaid, SBHH |yn| > N. DBy rac-
DUKHUHT VDHHAM 3KAHMHH HCOOTJARAMK.

N > 0 karra con Gepwaran 6yacun. |y | = 0,17"> N ze6,
0y TEHTCH3JMKHUHL HKKaja TOMOHWHM Jorapudmaab, n > Igh
ra sra 6ynamus. llywpait k6, n > IgN 6yarauna |y, | >N
TEHICH3IMK YPUHJIH GYsiafu, Oy sca y, y3rapyBUHHHHT UYeKCH3
KaTTa MHKJIOP 3KaHJHMIHHH HboJanaiiu:

lim y,= — .
n—op

3) n Hunr optHuM Ounan (2,) KeTMa-KeTMK xajnapu O ra
WyHAAH SIKUHJIALLAAHKY, HATHXKAAA, Xap KaH#al Kuumk MycGar
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COH € Gepu/MaCuH, 7 HUHI €TapaId KaTTa KufiMaTiapuia [z,]<
< & TEHrCH3/MHK YPUHIH Oynafdu. XakukaTad LOyHJaf skaHUHH
ucOOTRANMHK.

>0 Gepurau 6§cun. [z, = 0,1" <e 16, n > Ig —

o 1
sra G6ynamus, fAbHu 1 >1g — Oyaranfa |2,| < e TeHICH3IUK
£
ypuen Oynaiun Ba Tabpupra kypa lim z,=0. bynna (z,)
n-»c
KetMa-KeTyiug O ra yuudr atpobuna TeGpannG HHTHISLH.
4) n nunr opruuid 6umaH (¢,) KeTMa-KeTJMKHHHT X81JapH
Oupop aHWK COHra MHTHAMAMAH, IYHHHT ydyn (u,) KeTMa-KeT-
JIMK JIUMHTT@ 3ra 3Mac, Iy Owjan Oupra @, 4eKCH3 KaTTa MHK-

JOP XaM 3Mdc, JIGKHH Y uerapajaHraH MHKI0D. A
KeTMa-KeT/IHK JHMATH TabpuulaH (ponnanaﬂm KyHuaa-
THIapHN HCOOTJAHT:
1 I

101. lim 2= =1. 102. lim — = 0.
n-re 141 nsw 31
103. lim dntt _ 3
n—so LN — 1 2
N — — 1
104. lim dn—l_ -2— Kaficu n pan 6Gouutab I —
n—o — o 3 2-—3n
— (— —)l < 0,00C1 rtenrcuanur Ypunau Gynanu?
105. lim n— lzi. Kaficu # pan Gouniabd \——— —
Nn—so ON 1 5. 5 +1

— %l < 0,001 teurcusnuk Ypusau 6Gyaasu?

— A . — 3
106. a) x, =3n—1; 6) x, =) n3+2 JapHuHr UeKCH3
Karra 3KapJIMCHHH * HCOOTJIANT.

Kyitugary JuMHTIapHA TOTHHT:

107. lim 2t 108. lim —“ =1
n—on 3[1,24—2 He 218 3n2 -1

109. lim M_I_ 110. lim n+D)(n+ 2) (n— 1).
n—o0 (n+ 1)2 oo nt + 2!1-—{—3

1 1 i
1+—+—+m+7

i lim 2225 B0y fip—2 2

n—>oo n? n—»ool+ _{__+ _{_

113. lim (i+ 2n ) 114. lim i-smn?.

n-w \2n 3n + 1 >0 ON
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115. lim L-cos %

n—sow n
116. x, = 11, arap n — Kyt 6y.aca,
-5 arap n—ToK Gyuca.

(x,) KeTMa-KeTJIMKHUHT JIMMHMTH GOpP-HKJINTHHE aHHKJAHT.

07 lim —r . fim @R
new (1= D)l — al e (142
nti—nt
19, tim ¥Y® =1 190 lim (—’ cos® — 3" )
n—o n 4 2 n-»w 2n 6n -+ 1
121. lim( n smn!+—ﬁ2—).
n—w fl}—*—l I — 9n2

8- §. ®YHKUHA JJUMHUTH

1. y = [ (x) bynruust X TynaaMaa aHux/aHran 6yJ/CcHH.

Arap xap 6up €>0 yuyn wyHgan 6 >0 (6 =40 (g)) To-
nuan6, Tynaamiuar 0 < [x-—al < § TeHrcH3NMKHM KaHoaT/iaH-
THpyBuM Gapua x HyKTaslapuia |f (x) — A| << & TEHICH3JIUK YDHH-
an Oyaca, y xoaia A f(x) QYHKUMSHHHT X == @ HyKTajaru
aumumu Jehnnagu Ba lim f(x) = A kypuHuza ésunanm.

X—n

- 2. Arap xap 6up €>0 yuyn wmysgad A >0 Tonmumub,
[x] > A TenrcusnMKHH KanoaTIaHTHPYBUH Gapya x Japia |f (x) —
—B| <& Tenrcusauk Vypunsau 6yaca, B f(x) dyHKuusHHHT
X-»oco Jard JuMmMTH Jefmnain Ba limf (x) = B Kypunuiga

X—> oo

é3unany.
Arap x>0 6y.uca, limf (x) =B, x< 0 6yaca, limf(x) = B

X—>-+ oo X—>—o
KYPHHHILAA €3ua]u.

3. Arap xap 6up &>0 yuyn mysgait 6>0 6=25 (g))
Tonuub, a—0 < x < a (@ <x<a-0) TeHICH3IHKHH KaHO-
aTJaHTHpyBun X sapla |f (x) — A| < e Tenrcusnuk ypunan 6y.-
ca, y xoima A f(x) QyHKUUAHHHT X = @ HyKTapard 4an (fre)
aumumu  pefiunapn. Yan ammur f (@ —0)=1lim f (x), yur

x=a—0

aumMut f (@ --0) = lim f (x) kypunumia Gesarusiananu.
x—a+0

4. x =a HyKTaJa GyHKUHA JUMHTTa 3ra OYJIdAlWE  yuyH
f(@a—0)=7 (a+ 0) TenraukuuHr Gakapunuily 3apyp Ba eTap-
JIUAUP.

Teopema. Aeap x=a nyxmada [ (x) éa ¢ (x) ¢yuk-
yuarap aumumea sea bjaca, y xor0a;

30

www.ziyouz.com kutubxonasi



a) lim (f () = @ () =lim f (x) & lim g (x),

6) lim (f (- () = lim F(x)-1im ¢ (x),
flo  lim

B) lim S (im ¢ (x)70)

e P M P

meneaukap jpurau Gyaadu.
W 0
®Dyuxuus JUMUTHHY TONAETrana > Z 0, o —o,
[o ]

1%, 0°, o« kypunHUIZaTH Xosanap 163 Oepca, yJaap anuxmac-
AUKAQp JeHuIajiH.

122. lim (2x +1) =7 TeHraukuu ucbotiaur, 8 HUHI KaH-

x—3

Jait xuiiMatmapuia 0 < |x — 3| < 8 rtenrcusnukian |(2x + 1)—
— 7] < 0,001 TeHrcusnuk Kesnu® YMKUIUMHA KYPCATHAHT.
A Xap 6up &> 0ra moc pasawaa wyHAal 8 >0 tomuub,
0 < Jx — 3| < 8 TeHICH3/IMKHH KaHOATJAaHTHPYBYH Gapua X Jap-
fa | (2x + 1) — 7| < & Tenrcusamk YpuHauM OYIMIIMHM  Kypca-
THIIMKZ  Kepak. € >0 Bu onaink. |(2x + 1) — 7| = |2x —

—6]=2|x —3|. Byngan 2 |[x —3| <e, Jx—3| < ~28— Arap

8= % 1e6 oncak, 0 < |x — 3| <8 Tenrcusauknan [(2x + 1)—

— 7| < & Tenrcusnuxk KeawG 4ukaau Ba iy Owiad lim (2x 4
X3

0,01 _

-+ 1) = 7 3kanu ucGornangu. Ounu e = 0,01 gecak, 6 =
= 0,005 6y.1anu. Jemak, 0 < [x — 3| < 0,005 6yarauna |(2x +
-+ 1) —7] < 0,01 6ynap sxau. A

123. lim = 1 sKanuuu ucboraanr sa & = 0,01 yuyn
x->+ow X
A HY TOMMHT.
A Xap 6up €:>0 ra moc paBuuifia wyHia# A >0 Tomu-

o X o
aub, x> A Gyarasjaa [—_}_—1 —1 ’ < & TEeHICH3/JIUKHHHL VpuH-
X

JU OYJMILIMAYE KypcaTHLIMMU3 Kepak, cynrpa &= 0,01 yuyn
A HH TOMHIIHMH3 Kepak.

y 1 Ix—x—1
£¢>0 Gepurran O6yacuH. |———1| <eg, )’f-————— <&,
x+1 P x+1
. l—e —e
<eg l<ex-e x>-—, deMag, A= jgecak, y
x4+ 1 €

Xonja x > A Gyaranja l—_’:_—l — ll < & TeHTCH3NHK YPUHJIH
X
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6yauo, lim " =1 skann wuc6oTiaHraH GOyiaid. Suin

ot X I 1—0,00 _ 0,99
g= 0,01 yyH A > = .
yay = e 0,00 0,01

Kb, x > 99 6yaranja '% — 1! < 0,01 Tenrcusnuk ypuu-
-

=99. Ulynpait

au 6yniap skaH. A

124. | (x) = — prHKuHﬂHHHr Dx—>2—0;2) x—> 2+
+ 0 pmaru .HHMI/ITJIapPIHI/I TOMUHT Ba €UNMHHH 2KajBaJ OpKasi
TYHIYHTHPUHT.

A 1) arap x MKKHMIa UKKHJaH KH4uk 6Yan6 HHTHICE, ¥ X0a/a
- 5
2 — x mychaT 4eKCH3 KHYMK MHUKIAOp 6y.u0, o, X mycéar
— X

5 .
yekcH3 Kartta, sbHH (2 —x)— +0, ST -+ o, @éxu
— X

lim = -+ oo GYaaau. x, 2 —x
x—2--0 2—x
IOKOPUAATY XapakTePHHH KyHMAaTH >KajiBajja paBllan Kypumil

MYMKHH:

x I 1,9 | 1,99 [1,999| 1,9999 1,99999 1,999999

2—x|1] 0,1 0,010,001 0,0001 0,00001 0,000001

51 50 500 | 5000 | 50000 500000 ;| 5000000

2) Arap x—>2-+0 Gyaca, y xonma (2—x)—>—0,

5 . . 5
— — o0, €ky lim = — oo,
2—x xo240 2— %

Bynapuu Kyfinaarn »xajBajifa SKKOJ KYPHIL MYMKHH:

x 31 2,1 (2,012,001 2,0001 2,000001 ’2,000001]...

2—x|—1/-—0,1[—0,01[-0,001| —0,0001 | —0,00001 ’-0,00000I pous

—5f —50 [ —500 |—5000] —50000 | -—500000 I—SOOOOOO .
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y= 5 OYHKUHSHUHT
2—x Y Y

rpajpury 13-un3maga xkypca-
THITAH. A

125. 1) x—>—0; 2) x—>
—-+0;3)x—>0 na f(x)=

1
= arclg — GyHKUMAHUHT JH-
X

MHTHHH TOTHMHT.
A 1) Arapx— — 0 6Ya1-

ca, y Xxonaa — — — oo,
X

arct 1 —>— 2 guun
g . 2
. 1 13- yusma
lim arctg — =arctg (— «) =
x—0 X
I

T2
2) Arap x— -0 6y.ca,
Yy Xoana Lot o,
X

rymarely 4

arctg LN 2 sbmn ~N--
x 2 Y
lim arctg L=arctg (+ )=
x>0 X
=2 14- ynzma
; ' 1
3) Arap x— 0 Gysca, y Xos1a ;—» oo, (yHKUHA Xeu

o . . s 1
KaHJall KuiiMaTra MHTHAMaiAM, sbHE lim arctg — — MaBXyxR
x—0 x

aMac.
[ (x) = arctg —i— byukuusgHuHr rpagurn 14- unamaza Gepuia-

rag. A
126. Kyiufard JUMMTJI3PHA TOIMHI':
. 1 . 3 —3x2-+-2¢x—5
1) 11m(2x—3—-—); 9) lim S22 To,
x-1 X x—s—1 x3 42
. . , 1
3) lim x-sin 1—; 4) a) lim ——;
x=0 X x2—0 3
142
1
lim —————; B) lim ————.
6) xoto 1 21% )x_,o 14 2l*
3—2761 33
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A IOxopuma kypcaTuniran Teopemasiapian KeTMma-keT ¢oiilla-
Jganub, KyHAuAaruiapiu ToNaMmms:

{ lirrlll
bl (25— ) = lind-lims — fimd — fp =21
9) lim % — 3x2+ 2% —5 _ (lim9)3 — 3 (limx)2 4 2lime—5 _
smr—1 x2-4 2 (limx)2 4 2
(=13 (—12+2(=H—5 _—1—3—-2—-5__ 1,
- (—1)242 3 3°

i .1
3) x— 0 ja apryment — - oo, Sin— ¢dyuxuya —1 Gunan -+ 1
opacuna Ttefpanub, xeu KaHllaH aﬂmg COHra MHTHAMAHAH, Je-
KHH y 4erapasiaran (byHKUNS, STBHY ‘sm —l < 1. Yekcus kuunk x

1
OwJiaH yerapajianran MHKRAOD sin — HHHT kynamMacu YEKCH3
X

kuyuKaA Geprand ygyd Oy KymalTManuar Jjumutd 0 ra TeHr
6ynafu: 1
limx-sin — = 0.
| x—0 X

x -—
4) a) lim2 =2 =0 6yarauu yuyn
x——0
] 1 R
xl—l,»r-r.l_o L2 1 piim2”® 140 =1 Gjnana.

6) lim2 /* = 21> = + o 6Gyaramu yuyn

x—=>+0
. 1 1 o
T T O O
1
B) l1n(1)2 % MaByn Gyimaranu yuyH 1_1)%1 TR %aM MaB-
KyA GyaMaiiniu. A
Kyitupara JTUMHTJIAPHE XUCOG/IAHT:
127- x]_i,_r{é(.xz + 5x _l" 6)- 128- lim 22 +3z
2a )3 i 21 ]/Z
129. 1, lea—yy—siny
181, ) Jim e
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2) lim

xob0 | — 21X

3) lim ——.

) a0 1 —261F

9- §. YEKCU3 KAMAIOBUY ®YHKUUAJIAP BA JIMMUTJIIAP XAKHIA-
I'd TEOPEMAJIAP

1. Arap lima(x) =0 6yaca, y xoaaa a(x) x—>a Ja uek-
X=>a
cu3 KamaroBun (yHKHUA Aefnjain (KMCKaya -— «4eKCH3 KHUHKY),
a(x) Ba P(x) nap yEKCH3 KHYHK/Ap.
2. Arap hm—ﬁ((%) 0 6yica, y xompa o(x) Hu P(x) r
xX—->a
HHCOATaH 10KOPH TapTHOMN UEKCH3 KHYMK Jefinnazyn Ba oc(x)=
= 0(f(x)) kypuHnAa E3ualH.
3. Arap lim 6( 9 ¢ (c£0, ¢5£ ) 6yJ1ca y xoa1a ox)
X-—a
Ba f(x) nap Gup Xua TapTHOMHM UEKCH3 KHMUMKJAD Aefinaafu.
Arap c¢=1 6yaca, y xonga afx) Ba B(x) Jap 3KBUBaAJIEHT
UeKCH3 Kuuukjap JAeHunanu Ba a(x) ~ B(x) KypuHuliia €3u-
JIaNH.
DHAM JUMUTAAP XaKHA4arH Teope M aJapHH KeaTHpailliK:
4. Aeap x = a Hykma ampoguoa o (x), P(x), oy (x), Pi(x)
aQp HeKcu3 Kutuk 6a oc(x) ~ o, (x), B (xX)~P, (x) 6yaca, y x04-
o (x) .
0a lim —— =lim 6ijradu.
x=a P (x) x—a ﬂ1(
5. Yexau condazu 4eKcu3 KudUKAQPHUHE WUFUHOUCU 4YeK-

CU3 Ku4uxoup.
6. Yexcus rkuuux 6uian deeapairanean xammaaux (muk-
aop) Kynadmmacu 4ekcus Kuduxoup.
7. Yseapmac COHHUHE AUMUMU [3uea meHe.

sinx

lim =1 ra - axoiub umuT Aefiunanu, GyHna x—
x—0 X
GYpYaKHHHT pajuaH yJuOBH.

x . tgx . x
lim — =1, lim g% — 1, lim —= =1,
x>0 sinx =0 x x>0 tgx
. are sinx x . arc tg x
lim E890 ) lim —E5— = 1, lim &8
%20 X x>0 arcsinx x=0 x

lim —— =1
%0 arctgx
Jap 1- axoiu6 nuMUTIAH KeJHb6 YHKALH.
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132. x—0 na xyfufarn QyHKUUAJAPHUAT Ka HCu/lapu 3K-
BHBATEHT YEKCHU3 KHUHKIHD:

Da@W=V1+x—1 B PK= %x;

2)oc(x)=ln/1—}—x—l Ba B(X)=—:l—x;

3) a (x)=sinax B2 P(x) = ax;
4) a(x) = VH:E;“;‘E—I, B f(x) = sinx?

A x—a Ja o(x) yekcu3 KamaioBuu (GyHKIHSHHHT f(X) HeKcu3
KaMaloBUl (YHKUHATa HHUCOATHHHHT JIMMMTHHHE TONAMM3; arap
Oy Jmmur 1 ra Tenr 6y7ca, y xonga a(x) Ba P(xr) yekcus kama-
I0BUM (DYHKUMANAD 3KBHBAIEHT Gysaiu, akC XO/AAa SKBHBAJIEHT
6y aMaiiu.

1) lim 20 _ ;o Ve :(g) — lim Il

x—a ==
P e L N0 ey )

21
2
Hemak, x—0 Ba }/ 1+ x—IN—;- X.

mmw:mVWH1%%=
z—a PB(x) x—=0 1 —\o
T
n

Vite=t, 1+4x=1, x=t"——1” =

x>0 Aa t—+1

|

=l ___ (" — 1) 0
‘n
_ (¢t —1)n _n
ltl_%l ¢— D 4" ot ) ’
AeMak, x—0 1a Y T+ x — |~y
n
3) lim 2 = jjm 202

x>a (x x=0 ax
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o . . sin x
(6ynna 1- axoitn6 apmutaan dQoiaanannaau: lim = 1),
x>0 X

Jemak, x—0 1a sin ax~ax.

V1+x+x2—1
4) lim 29 = lim sin 2x =
x—a PB(x) x>0 sin x
L Vi a1 0 . x(l + %)
—:_llm_"f—.-——: —\:: 1m =, X T =
x—0 sit x - sin 2x ( 0 ) x—sSinx-sin 2%y 14x + 22 1

. x . 1 I+ x
:(—) =lim — - lim ——— im = =
0 x>0 sinx x50 V1Ex 4+ x24+1 x,0 sin2x

= 1-—%—-oo = oo, gemax, 4) Zaru a(x) Ba P(x) map ¥3apo

3KBHBaJEeHT 3Mac. A

OKBHBAJIEHT UeKCH3 KuuukJapfan doijananub, Kyduaaru
JUMHTIADHH TOIUHT:

it 4x . sinbx
133. lim = 134, lim 222X
33 JLLH;)I sin3x ° x_)ox_{_x2
135. lim &2 ) 136. lim Y 1+¥ —1
x0 G2 X x—0 1—cosx
3
137. 1im_V_2"_*_'_"_. 138. lim 22=.
x=>0 fg]/? x> X — T

10- §. JIMMMTJAPHH XHUCOBJIALI HYJIJIAPH

DOYHKUNSHUHT JHMHTH YHHHT apryMEHTHHHHI HHTHJTAH Co-
HHJA aHuKJaHran Gyjauinura Gorsmg smac. Amajnna sca QyHK-
nusl JUMHTHEH Tommuiia Oy MyHocabaT KaTTa axaMusiTra sra.

a) Arap Gepwiran f(x) ¢ysguust snementap Oymu6, X HH-
TH/TAH COH YHHHT aHWKJIAHHLUI COXacura Teruiwiu OyJca, y XoJ-
Ja OYHKIMAHUHT JUMUTH [ (X) HMHT X HHTWIraH COH KHHMa-
THJary XyCcycuil KuHMaTura TeHr 6yJiaiM, SbHH

lim ] (1) = /(@)
139. ®ynkuuanap JUMUTIADPHHH TOMUHI:
D) fx)=x%—3x2+4 2x+ 4, x> —2;
2) () =tV £—20—I1g(t+V 2—20), t—6.

A Xap vkraja QyHKUHSA XaM 5jeMeHTap (pyHKUusiiap GyJHG,
apryMeHT . MHTWIrasd COHJIAp YJIaPHMHI aHuKJaHull coxacura
KHUDFaHJMTH YUYH YJAPHHHT JIMMHTH (QYHKUVAJAPHMHT apry-
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MEHTJ/JIapUu HHTHW/IraH COH KHHMaTI/IIIaFH XYCyCHI/I [{I/II/IMaTJIapHI‘a
TEHT:

1) ]1m(x3-—3x2—[—2x—{—4 = (—2)® — 3(—2)%+ 2A—2)+
+4=—20;!
2) tlign tVE—20 —1g(t+ V 12—20)) = 6-4—

—Ilg(6+4)=23. A
Ky#iuaary AuMuTaapsd  TOMHHT:

/%29 . -
140. lim £2=2_. 141 lim g2+ 2645 —x?).
=3 2x+1
142 lim (x5__5x+l+ 3) 143. lim sin %-sin 2x-sin 3x.
x—>—1 N

4

6) Arap ¢dymrKIusila aApryMeHT oo Ka 6KH YHHUHT AHHKJIA-
HUOI coxacura Terinid GyJaMaral CcoHra uWHTHICA, Oy Xosaia
(OYHKIMS JUMHETHHM TOMUILIAA a/oxuAa TeKIHpuuI ojub 6o-
puii Kepak Oyaanu. 8, 9- § sapaaru 6aéH KUIUHTAH JIMMHUT/IAP

Xoccasapura cyauu6, Kydugard Kyn vupafilurad JUMHTJIAp TO-
MUJIran:

1. limax =

X—rx ¢ 2. ’\_‘Ligl —Z—-::oo.
3. lim %+ = — . 4. lim % =+ .
= s x—>+0 X
5 lim < = . 6 lim 2 —o.
x—0 X o -
0, arap @< I;
7. _'lim at = + o, arap a>1;
’ w0, arap a< —l.
0, arap lal >1;
8 XET a* = + oc, ar‘ap 0< a<1;
9. limlog, x = + o, arap a>1;
1o — oo, arap O<a<1.

* <0 6yranga x pagat GyTyH COH KUAMAT/IapHHH KaGyJl KWIMIIH MyM-
KUK, X HHHF Xamma KHAMaT/iapu yuyH a << 0 6yuranga a® asugjanmaras.
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10 lim 1 x——{;_ co, arap a>1;
wote B T 4 o, arap 0< a<1.
11. lim 302 (x — 6ypuakHUHT pajuaH YJuoBH).
x—0 X
i
1znm@+~LY:umu+@a——~@7w%
X—> o0 X ax—0

By ommmit numurnapaan dopMyJa Tapukacuia ¢oiaananui
MYMKHH, yJapaa KaTthawrad a>0 ysrapmac coHAHD.

0 [
DyHKINS JHMUTHHH TOTMILAA P 0. o, 0 — o0,
o0
17 x{puHMWAArH aHMKMACAMKJap Py Gepran GYicHH.
Bynwaa Muconnapra kapal, MabjyM ajare6paHk Ba TPHI'OHO-
MeTPHK aJMallTHpHIap Gaxkapu6, CYHrpa JHMUTJAPHH XHCOO-

JalMus.
I. ¥>a éku x— oo J1a f(X) OYHKUMS MKKH 4YEKCH3 X¥-

0 .
YUK MHKAOPHMHT HucGaTHIaH (T) nbopat Gyaran Xo..

Ky#unaru JIPIMHT.HHPHH TOIIHHT:

144. 1) lim 222 9 qjm 22 lx*5
X33 X2 — x5 3x2—14x—5
3) lim sin2 x

X—TT 1—}—005316

A 1) x2—9 upu xynalityBunnapra axpaTib, kacpuu (x —3) ra
KHCKAPTHPAMU3:

. x— 3 0 . x—3 . 1 1

lim =(~——)=11m——~———— = lim — = —:

x>3 x2—9 0 (x—3)x+3) x+3 6’
6yuna 0 ra xuckapTupuul 6YJradn HyK, UyHKM apryMeHT x 3
ra xeu KayoH TeHI OyJMaclaH MHTHJI4fd, WIYHHHT Y4yH X —

—3£0.

9) lim Zellxds (—(O)—)zlim

x—5 3x2 — 14x—5

- lim 2= _ 9
x5 x4 1 16 °

bynna ax® 4 bx + ¢ = a(x — x)(x — x,) Aau JoiAanaHuIRY,
Xy, Xy y1ap ax® 4 bx + ¢ = 0 keajpar TeHTJIaMaHUHT  H/IAHS/A-

punup.
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3) Kacpuunr cypaT Ba MaxpaKuud KyNafTyBum/apra aw-
patub, KacpHH 1 -}-cosx ra KuCKapThHpaMH3:

lim sin? x _(0) . I — cos2 x

x> | 4 cosd x 0 x—a (1 -+ cos x)(1— cosx+-cosx)
— 1im (1 4 cos x)(1 — cos x) __2_ A
xomw (L4cosx)(l—cosx4-coszx) 3
145. 1) lim ‘;ﬁ.t‘.- 2) lim tex .
x>0 x=0 | —) 14+ tgx’
—V x
3) lim L=V %
x—1 1__13/ X

A 1) Kacpuuur cypar Ba Maxpakunu (1 +V}C—H) ra ky-
NaiTUpuO, cypaTiard HMppalHOHAMIUKHE HYKOTaMu3, CyHrpa
KacpHU X ra KHCKapTHPaMHu3:

lim L= V5 +0 =<£> — im O=VEFD VT,
= 0/ w0 x (LY TR D
= lim —x i —! L

=lim ——— = . —
x—>0x(1——]/x+l) 0 L=V x+ 1 2

2) Kacpuunr cypat Ba Maxpaxunu 1+ 11+ tgx ra ky-
naiTupud, cyurpa Kacpuu tgX ra KuckapTHpamus:

. 1 te %)
lim tgx =1imtg,\c (1 -+ 1+tgx):
=0 | — )Y T4 tgx x>0 l—1—tgx
= —lim(l +}' 1 +tgx)= —
x—0

3) Kacpauur cypar Ba Maxbamnﬂn A+V )+ Px+
+13/x2) Kynafitvara KymaiTupub, cyurpa kacpuu (1 —x) ra
KHCKapTUPaMH3:

— 35— 3/
lim A=V i (=00 V3 4 Ve
x—1 [_Vx | (I—X)(l—{—]/ X)
3= P
-——lim +Vx +V*2 —(i-
x—1 1_|_V x 2

By Muconuu V3rapyBuddd anMalITHDHII YCyJaH OWIaH  XaM
euHIl MYMKHH. DyHHHT ydyH Vx Ba Vx _wsnapiy Hup
XU KYPCATKHWIH WIAH3a, sbHH V'x® Ba }'X* ra Kearupa-

Mu3 Ba V x =1 Oeirunaw Kpputamus, y xoada x— 1 jat—
—~> 1 ra asra Gysamu3 Ba

40

www.ziyouz.com kutubxonasi



—lim (=t (442
(-1 1—12 [N

(I—H(+0

TN
(s 141 2
. sinbx . x2
146. 1) lim ; 2y lim ———;
x—0 X x—0 1 —cosx
2 —
e 2 4) Gt
3) lim 2 x>—2 arctg (x -+ 2)
x—1 _1 __“ -_x_
A

By typrana aumur s Typulary anukMacjauKkug wudopa-
Jadau. bBynpall smmuTaapau
lim sin o

TOMHIIAA
=1 jaun dofigananamus:

1) lim sin bx

x—0

I- axXkoiu6  JIUMHT
o0 [/

. B.sinb . si
=1jm 280X 5y Sinox
x—0 5x

=5-1=5.
x~»0 5x

X

2) 1 —cosx = 2sin? — Aa ubopaT TPHUTOHOMETPHK (op-
MyJajad QoHlaIaHaMus:

x \2

x2 x2 4(—2_)
lim =lim = lim =

x>0 l-—cosx gm0 o fgn = 2
2 vz
p 2

921 lim =2-1=2.

x—0 X

sin —

3) ABBan |—x=/{ a/MamITHPHII KHPUTaMHU3, y XoJjaa x—-1
Ja t—0, cyurpa - axofiu6 sumurian doijanaHamMus:

X Fid T .oom

cos ? cos (—2— ——Tt) sin — ¢
lim ——=lim—2>2 = 7 =lim
pas| I—x {0 ¢ 10 t

it
sin —— ¢
_ # lim __2 T2
T g 20 g ; ) 2
2
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4) arctg(x - 2) = v neb Gearunam Kupurcak, x -+ 2 =tgv
ra sra 6ynamu3, 6ynaa x— —2 ga v—>0 Ba

lim Sy 802y (ot
x-»—2 arc tg (x + 2) V-0 v U0 v
— lim 8Pt i 3N g — 4 a
U—0 cos v U0 v
147 lim 2= 11 148. lim ~sin2x
x2 2x+ 1 .x—ﬂl 1 — cos 4x
149. lim —*—2 150. lim—2>—=2
x—>2 X2—3x+2° x—3 X2—2x— 3’
151. lim 245 +2 152, lim k224343
" re—p 322 — x— 14° Tl a2 x 1
153. lim ——a—— 154, lim¥Vite2—1
=0 YV 1F3x—1 10 x
155. lim Y1+ 32— 156. lim Y*—1—-2
x—0 2x2 - x—5 x—b :
157. lim Vofi—3 158. lim Vite—i
x=0 V25F2x —5 10 V16 x2—4
3/ — 3T
159 lim Y 2=1 160. lim YT me—1
x—1 x — 1 x—0 x
161, limY 1 Fx—VT1—x 162, jim 2 =*=%
x—0 X : x—r—1 X341
163. lim ——* 164, lim 2=¥3=3%
x=3 Y3x —3 P x2 — 49
lim 22X <1 gan  cdoiigananub, Rylugarn JUMATIaDHH
x—0
TONHUHTI: . .
165. lim 302 166. lim S04
X0 X 1=0 3x
. P
SIH'E‘ to x
167. lim 168. lim ==
x—0 X x>0 5x
sin?2 —
169. lim 170. lim L—C%% .
x~0 x2 x—0 xsinx
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171, lim =335 y79. (i S0GrtR) — sin (e—h)
0 VEri—v 2 lim p
173. 1) lim S 9) lim _aresin(l—2y
x—0 2 x2 1 452 — 1
X—> -
174. lim

x—0 sin3x’

175. lim V1=cos2¢

x-»—0 X

176. lim 2xsin x
x—0 secx—1

177. 1) lim &&= cos(x—h),

9) lim Aesine4-2)

h—0 h ’ x>—2 X2 2x
178. lim 3
x>0 sindx”
179. lim ——S1%
o B (/2 — x)2
2
180. lim (i-—x)tgx.
g TN 2

2

. 1 —sinx—cosx
181. lim - %
x=0 1 4 sinx—cosx

X X
cos — —sSsin —
182. lim 2 "2
= cos X
2 3
183*. lim Pl
x—>—1 arcsin (x4 1)
184.* lim Sin ¥

x>0V THtge — Vi—tgx °
II. x—a éku x—o ga f(X) GyHKUHST HKKH 4eKCH3 KaTTa
MHKJODHHHT Huc6aTujan (31) nbopar 6ysarad xoi.
o0
JIUMHTIapHU TONHUHT:

185. 1y lim —¥=1 . o9 jim % .
o SO x»lctg(i—x)
4 4

/
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[eS)
A By HWKKaJa JUMUT — TUIOHAArd aHHKMAaCJuKHH

upoa-
oo
Jlali i .
1) Kacpuusar cypaT Ba MaxpaKBHH X HHHI 3HT IOKOPU Ja-
paxacH x® ra 6ysamus:
1
4 —
. 453 — 1 . 4—0 4
lim —— lim 2= ==
X— o 5x3 —‘r— 2x2 X~ o 5+ _2_ 5+0 5
X

X~ oo ja —— Ba —- Jap YeKCH3 KHUHK MHKJOpJapAup
X Xx?
By Muconny y3rapyBuMHH aJMalUTHPHII Hyn Oufad, sSbHU
1
X = — Jne6, 6ynaa x— o ja o — 0, eunn MyMKHH
o

4
-]

. 4x3 — 1 . ad . 4— a8 4
lim ——— = lim ——— =lim - —
x— o0 DX - 2x2 a0 5 2 a-0542a 5

as o2

2y Kacpun O ra uHTWIyBYM KYMaiTyBuMra KHCKAPTHPHIL
MyMKHH 6yjajiuran KH/M6 afiHui a/MaliTHPamus

b
sin 2x - sin ———x)
. tg 2x 00 . (4
lim —————r _(-—> =lim ==
> clg (_n_ —x)
8 4 4

/
o0

T T -
=2 cos2x-cos{— —x
4 4

by
. sin (—— ——x)
lim sin 2x . 4

fas
cos 2x
X~ £ Ccos (T ~x) x__,it.
4

x— -~ sin 2 —Zx)
sin (— ——x)
lim 4 / —
x iy
=y 2sm<———x) cos(T ——x)
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1. x—a éku x— « ga f(x) dyHKUHs ueKCH3 KHUMK Ba
YeKCH3 KaTTa MHKAOp/ap Kynaidtmacu (0- o) Aan ubopar G-
rag xod. By Xoa Mabaym anMamiTupuuiiap épaamufa I éxu
I xomra xenaju.

IV. x—>a éku x— oo ja [(X) OYHKUHA HKKH UYEKCU3
KaTTa MuKZOp/Tap aiupMacyu (eo —oo) AaH uGopaT Gy.ran xou.
By xonna dyHKumsivm xacp OusaH anMaumtepuiaca, I éku II
xoJapjad OupHra Keviaj.

JIMMHATIaDHE TOMHUHT:

186. 1) iim (1 —x) tg ﬂ;—, 2) limx-arcctg x;
Lind X2+
. 4 3n
3) xl_l,ri (\T —-—x) cosec (—4— + x);
4) lim< L) 5) lim (x —}/ x* -F 5x);
x—2 \x —2 x2—4/’ X+
6) lim(2cosec 2x — ctg x).
x—0 nx
(1 —x)sin—2-
A D lim (1 —x)tg ———_(0 o) =lim ———— = =
x—1 x—1 nx
co§ ——
2
= lim sin =5 gim =% — [ lim 7% _
x=1 2 xol 154 x-l b4 194
cos —— sing ~—— ———
2 \ 2 2 )
— 2 {im 2 _ 242
24 It T

im ———
=i (1 —
2

By suMutHu y3rapyBunnn ajMaurtupuir H0H GWlaH XaMm euuil
MyMKUH 314, | — x = u Aecak, xy#umarura ara OGynamu3:

llm(l—x)tg ——~11mu tg( iLf—)——hmu ctg—————
u—0 2 u—0
nu
U Ccos
. . TTu . u
= |lim——— = limcos lim =
u=0 | Tu u—»0 2 un0 | RU
St —— sin ——-
2 2
tu
, 2
1. — llm 2 = —,
T u—-0 sin Tu b o
2
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2) arcctgx = o ne6 Gearmmacak, x =ctgo ra sra Gyma-
Mu3, GyHpa x— - Ha a— +0 Ba

. . acosa
limx-arcetg x = (o -0) = lima-ctga = lim = =
PR 40 a->+0 sina
=limcose-lim -2~ =1.1=1.
o0 -0 SING

3) -;n— — x =1 2eb Gearuiawl Owian Kyiuparara sra 6y-

JIaMH3!

lim (—J—I— —x)cosec (—Sn— -+ x): (0- ) = lim¢-cosec (n—1)=
T 4 10

. 1 . t
=lim¢t ———— =lim —— =1.
{0 sin (it — ¢) t-0 sin}¢

4) Kacpnapuuar aiupmacuian Xocusl OyJran xacpru (x—2)
ra KuCKapTHPaMu3:
tim (- ——* ):(oo_oo)= lim
x—2 . 1
lim —_—— = lim ==
12 (r— 2)(x 4 2) 2 X+ 2
5) DBepunran ¢yHKUMsIHH Maxpaku 1 ra Ttenr Gy.ran kacp
cudaTuna Kapab, YHMHT CypaTHHArd HPPALMOHANINKHH HYKO-

TaMH3, CYHIPa KAacpPHMHT CypaT Ba MaXPaXHHU X ra KHCKap-
THPaMu3:

lim(x — V/ 2+ 5x )= (00 — o) =

X+
— lim (x—V @ +5x)(x+V x215%) — lim——5%
x>+ x+V x5 rato x4V 215
= lim =5 = _ 3
P 5 11 2
Y e :

6) bepunran (QyHKUMAHRH Kacp LUAKJHTa KeJQTHpuB, CyHrpa
KAaCpHH Sil X ra KHCKApTHPaMH3:

lim (2 cosee 2 —ctgx) = (oo — oo) =1im( 2 eosx )=
*=0 x=0\sin 2x sinx
. 2—2costx 0
= lim ——.—=(_>
X=r

0 2sinxcosx 0

. sin? x
= lim ———— =
x20 sinx.cosx
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. sinx
= lim

x—0 COS X

=0. 4

Ky#iupary nUMHUTIAPHH TOIIHHT:

187. lim Z’fﬁé
= DX2— 2x 4 3°

188. lim — 1%

i X321 °

189. lim 0Vl

190. lim

X=> o 1+x2—{-3x3'
191, limx-ctg 2x.

x—0
192. linisin 2x-ctg x.

X7

193. limna-sin =.

n—co n
194. lim2"tg2™".

. 3 1
195. Lx_r)r} (1—x3 +x——1)'

196. lim (tg x — sec x).
u

X~ —

2

197. lim (V& 2x —V*+x).

X+

198, lim V™ =3: 11
X—> o — x2 *

199. limx (V 2+ 1—x).
X~>+ o0

200. lim (V' x*+1 +x).
X—=>—

V. x—a éu x— o Ja f(x) oyHkunsa acocu 1 ra, Kyp-
CaTKHUH oo Ta HHTHIAAUraH japaxa (1<) 6yaran xos.
Bynna#t QyHKuMsANApHUHT JHMHTHHH TONMIAA 2- aXKOHUO
. . 1 \*
JEMHTAAH Ooiananutagu: lim (1 +—| = e, 6ynaa e —up-
X

X—> o
panmonan coH 6yaub, e = 2,7182818 . ..
JIUMUTIAPHH TOTIHHT:
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201. 1) lim (1 + i)"; 9) limy/ 1—2x;
x—0

n—->ow
3) 1m< t‘3)2t+]. 4) lim (tgx)'™.
t— o t+2 i i

Xy —
4

A 1) n=ax ne6 Gearnnaml KUPUTCAK, H—>oo Ja X—> oo Ba
l1m(1+ ) — )=llm(1+—) = lim ((1+i)")"=
n—sw X A= X

- (x{‘jj(HT) J=e

By Muconnu Gowmkaua Hya Guian xam equm MYMKWH:

i f=tm(( ) ) =

= (tim (1 2) ") = e

2) —2x =a jAecak, x—0 ga aa—> 0 Ba 1in(1)(l——2x)x =
P
-2 L

= lim(1 +a) * = (lim(1 +o) ") 2=e2
oa— a—0

s

3) KacpuuHr 6yTyH KUCMHHM aXpaTHG, — =% Jeb

+2

. t—3)\244
ojcak, Oy Xoaja f{—> o Ja x—0 Ba 11m( ) =
t> +2

1o

s 5 ¥ _ ~0y,
—ti1;n(l t+2) lim (142) (lim (1+2)

X1lim(l + x)P=¢"10.1 =¢71°,

x0

4) tgx =1+ a ne6 Gearunad, x—»% ja a— 0 ra sra

x| —

6ysamus Ba

thx____ 2tg x ___2(1—}-00).
1 — tgex - a(@+2)’
__]_ - 2(1+a)
tim (tg )" = lim (1 + ) “) B S
n a—0 e

xs —
4
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uyHku lim 2049y 4
a—0 a

Kyiiupars JIMMHTJapHH TOMHHT:

202, 1im< x )
X0\ X1
. ’ 1 \x
203. llm(l— —-—) .
A—> 00 X
. 5 \2x
204. 11m(1+—) .
Ao X
205. lim (2"le y
x> V2x— 1

206. lim(l +)
X
207. lim(l +——)"‘.
208. lim (1 - tgx)“¢*.
Xx~>0

209. lim (1 4 cosx)™*
g

Ay —
2

Bab3u Gup axoiuG JuMHUTIAp:
1) lim log, (1 4+ x)
x—0 X

= loga e

2) lim !

x>0 X

=lna;

b_
3) tim L =1

L x—0 X

Hlynapuas doiinananu6, KyAuara JEMATIapHH XHCOO/IaHT:

210.1im

A—Q 3x

211. lim

xl X —

e2x — 1

eX—e

sin2x _ osinx
212. lim
x=0 X
1

213. limx(e*—1).

X=>w
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In (1 4-kx)

214, lim—
x—0 X
215. ljm Mlef X —lne
) x—»0 x )
216. lim ilii’_l_
) x—0 x2
217. | V‘*"_Vl*".
x.—>0
218. lim V7+"3—V‘°’+"2
x—1 x—1 *

11- §. Y3JAYKCH3 oYHKUMAJIAP,
SYHKUKWAJAPHUHT Y3WIULI HYKTAJIAPH

1. Arap limf(x) = f(x,) TeHrsug ypumuu Gynaca, QyHKIHs

X, HyKTaJa Y3/AyKCH3 Iednnaiy.

2. ApryMeHTHHHI X Ba X, KHiMaTiapu Opacuiard X — X,
alilupMa apryMeHTHHHI X, HYKTajard OpPTTHpMacH JAefinaaau
Ba Ax =x—x, opkamu Oejrumanaiu. OYHKUHAHUHT X =
=x, + AXx Ba x, HyKTajapard kufiMatiaapudunr f(x, + Ax)—
— f(xy) aftupmacy 3ca QYHKUHSHHHT X, HYKTAJard OPTTHPMACH
Iefimagn Ba Ay = f(xy 4+ Ax) — f(x,) oprany Genruianany.

Y3NYKCH3JIMKHHHT TabpudHHHM Axa KyHugaruda wudojasam
MYMKHH:

Arap 11m0Ay = 11m (f(x0 +AX)—flx)=0

Ax—>!
TeHIVIMK YPHHJIH 6yJ1ca, GYHKUHS X, HYKTaja y3aykcu3 Jeiid-
Jaju.
Teopema. [(x) Qynkyus x, Hykmada y3ayxeus Giauwuu

Yy
Jimj (x) = lim [(3) = (x)

Kl meneauKHUHS 6aorcapu/zuuzu 3apyp ea emapaudup.

Arap xyu TeHryMK Gupop KoiufaH 6ysuica, X, HyKTa f(x)
GYHKUMSHUHT y3WIHII HYKTacH Aedusaiy.

X = X, QYHKUUAHUHT Y3WIHIU HYKTack Gyacud. Arap f(x,—
—0) Ba f(x, -+ 0) (lxmf(x) HH [ (x, —0) 6uwnan, limf(x) uu

xerxo—0 x—»xo—}»o

[ (xo + ) Gunan Genrunaiml MyMKHH) OMD TOMOHJAM YeKJH Ji-
MuTVIap MaBXKyA 6yaca, y xonaja x = X, ¢ysakuuanuer 1- Typ
Y3UJUI HYKTAcH Jefiwyaju. ¥Y3uJuill HYKTacuHHHT GyHAaH Goiil-
Ka 6apya xoJ1apu 2- Typ Y3WIHLI HyKTasnapu JeHAunaju.
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1- Typ y3WJIHII HyKTaJlapH HKKH XHa1 GyJaju:

a) arap f(xo— 0)= f(xo + 0) Tenrimk Vpuuan Gyuaca, y
XOJAa X=X, Aa QYHKUUAHUHT Y3AYKCH3JUTHHH THKJAI MYMKHH.

Bynuur yuyn f(x)) = f (¥, —0) = f(x, + 0) ne6 oamur ke-
paK.

6) Arap f(x, — 0)5%f(x, + 0) 6Vaca, y xonna f(x) dyuk-
IHd X=X, Ja cakpamra sra Jefimiaan. Cakpall KaTTaauru
[ (xg+0)—F(x,— 0)! ra Tenr Gyaaan.

Arap f(x) dynxkuusa (@; b) unrtepBasHUHI Xap GHP HYKTa-
cuja y3jaykensd 6ygca, y xouna f(x) dyukuus (a,b) uarepsan-
Ja V3IyKcus JAeHnnaiu.

Arap f(x) dynkums (a; b) unTepBasiia y3mykcus Gyaub, a
HYKTaHUHT YHI TOMOHRZAH, b HYKTaHWHT uall TOMOHMJAH y3-
aykeus Gysca, y xoana f(x) dyukmus [a; ] cermentia ys-
JIYKCH3 NieHunanu.

Dapua snementap QyHKUUANAD Y3AapHHUHT aHHKJAHH CO-
Xanapuaa y3JyKCH3IHD.

219. daeMenrtap QyHxuUusiap
Hy=1—3x 2) v'= cosec x

HUAT y3JapHHUHT aHHMKJAHHII COXaJapHia Y3/JyKCH3 SKaHUHA
KYpCATHAT.

A ApBan QYHKUMAJAPHHHI aHUKJAHHWI COXaJapHHH TONMAMH3,
CYHTPa Y3NYKCH3JIMKHHHT TabpuduiaH Qoiiananud, jua co-
Xalla QYHKUMAHVAT Y3AYKCH3JUTHHY KypcaTamus,

1) OYHKUMSHUET aHuKAanuW coXach D (y) = (— oo; o),
¥ X€(— oo; oo) HU onaMH3 Ba yHra Ax(Ax= () oprrHpma Ge-
pub, GOYHKUMAHMET X HYKTaAaru OPTTHPMACHHH TOMNaMH3:

Ay =flx+Ax)—f(x) =1—3 (x4 Ax? — (1 — 3x?) =}
=1--3x2—6xAx — 3(Ax)? — 14 3x* = — 65]Ax — 3(Ax)%.
Buaum Ax — 0 6ymcuH, y X04Ja X HUHT Xap KaHpaall kuiiMatuaa
lim Ay = 0 Gynanu.

Ax-=0

JleMak, y31yKCH3JMKHHHT Tabpudura kypa Gepmiral ¢yHx-

Ui (— oo; o0) A Y3JIyKCH3 GYJIaju.

2) v = cosecx =

- QYHKIUA COHMAp YKHUHHHT X=Rm,
Sin x

k=0,+1,+2, ..., gapaan Oowka xaMMa HyKTajapula
anukJaHran. XyIIn IOKOpUIarHiek MyXokama IOpHTHO, (yHK-
uus oprTHpMacH Av HH, cyHrpa lim A v HH TOnamu3:

Ax—0
1 !
Av = cosec(x + Ax) —cosec x = — _——
sin (x + A x) sin x
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Ax ’ Ax
2 cos — | sin | o— ——
_sinx—sin(x+Ax cos (x-}— 2 ) 5”( 9 )
sinx-sin(x4+Ax) sin x - sin (x 4 Ax) ’
Ax
2cos(x+ —5—)
lim Av = lim ——— lim sin (_—A" —
Ax—0 x>0 sinx - sin (x + Ax) Ar—0 2

= _285% 0=0, 6ynta xsLkn, k=01, +2 ...

510 Ax

Hewmak, v = cosec x 371eMeHTap GYHKUHAHUAT  Y3JIYKCH3IUK
coxacH OWJIaH aHWKJAHHW COXacH Oup XHJ 3KaH. A

Ky#naara GyHSKUNSANIapHY Y3/IYKCH3MUKKA TeKIIUPHHT, Y3H-
JIMII HyKTaslapy Ba YJAapHUHT TypJapuHH asHKJaur. Ipadukna-
PUHH fCAHT .

220. Df= = Dely= =D

x2

(X2
3) ¥ (x) = arcctg —i—-; 4) F(x) = ix ﬂ?ap o

5) @ (x) = 2x - B, arap — oo < x< —1,

, arap ¥ < 2,

—, arap — 1 < x < oo\
pa

A 1) f(x) dyHKIHSA connap YKUHMHT x = + 2 1aH GOLIKA XaM-
Ma HyKTandapuia apukaagrad. Dy ¢yukuus ssementap ¢yHK-
nus 6yATaHd YuyH Y Y3MHMHT aHHKJAHWUI COXACHIA Y3JTYKCH3-
mup. f(x) dywkuus x, ,= & 2 HyKTanapAa aHuKJIaHMarad, uy-
HHHT YUYH X, , HH YSWIMIUTA TeKILupaMus.

a) X, = —~-?. f(—2—

0) X—»l—lgn—o x2—4 + *
JdeMak, x, = — 2 HyKTala
GYHKIUSA 2- TYP  Y3WIMLLra
sra. 6) x,=2. f(2—0)=

= lim _! _ _

1
|
!
f
!
12 X x>2—0 45 4 ’ 6y
I
|
|
|

‘s

X042 XaM 2- Typ Y3HWJHI
MaBxKya.

decnarma. Dynkuuand ysu-
gura  tekmmpranga  f (xo—0),
f (xo-+0) napran Oupu - oo €xu
15- unama —o00 HUHKCQ, MKKHHYMCHHM TeK-
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mupmaca xem O6yaand, Jjekun QYHKUMA rpaduryHd vH3HUIRA Xap WKKana-
cHHE  xHcobmaw ¢oiaatanH xo0an 6VaMmalad.
f(x) dyuxuusizuar rpadurd  15- yi3maga TacBHpJAHTaH.
2} @ (x) dyskuus >saemeHTap 6Y/ub, y COHJIAD YKHHHHT
x = 2 paaH Golika xXaMMa HyKTajJapuAa aHugjaaHrad. Jlemak,
X = 2 HyKTaja QyHKIUA y3uIHlIra sra. ¥Y3uaHul XapakTepHHH
TeKLIHPaMH3:

[x— 2} :hm——(x—-Q):

2 —0)=1im — 1,
@ ) xo2—0 X — x—2 x—2
[x — —
¢ =2+ 0)=lim X=2 —qim 222 =,
¥—240 x— 2 =2 x—2

Hemak, ¢ (x) ¢yuxuua
x =2 nyktaga l-Typ y3u- ”
JHIOHUHT cakpawra sra Gyi- |
ran xoam 03 OGepaiu. Cak-
paur KarTajuru

a ——e

w=1¢2+0)—¢2—
—O=/T—=(=1=2

7
JoKopHaars GyHKUMARKKT rpa- o o
¢urn 16-unsmana tacsupaai- - -7
TraH. |
3) P (x) pynkuysa connap
YRuHuAT ¥ = 0 nyKTacHjaH 16- unama

OoluKa XaMMa HyKTaJapHjla

aHHKJaHran seMedtap GyHkiusi. HIyHuHr ydyn conjap YKu-
HuHr O HyxTacujan OollKa xamMMa HYKTaJapHia Y3/nyKcu3 Ba
x =0 HyKTaJa OYHKUHS Y3WIHIHra 3ra. Y3l XapakTepHHH
TeKLIHPaMH3:

P (0 — 0) = lim arcctg % == arc ctg (— =) = n,
x—+»—0

P (0 4 0) =limarcctg L= arcctg (4 o) = 0.
x—>-+0 X

HeMak, x =0 1a - Typ y3WwIMILIHUHI cakpaiura sra GyJra
xonu. Cakpam Karraaurn @ = | P (0 -+ 0) — (0 — 0) | = m.
P (%) dyHruusiHuHr rpadurd 17-4mMsMaja TacBHPJaHTraH.

4) F(x) ¢ynkuus counap YKHHUHT XamMMa HyKTaJaphia
aHWKJAHTaH, JIeKHH OVHJAAH Y Y3/1yKCH3 XaM JleraH MabHO Ke-
Jub uukMadny, uynka F(x) dydaxkuns 2 Ta xap xug  ¢opmy-
Janap €ppampla OGepwiran HosleMeHTap ¢yHkuusaup. by
(YHKIHA YHHHT aHaJuTHK W(ONACHHHHT y3rapral HYyKTacH
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4 x =2 Ja yswmura sra
6y MyMKHH. X =2 HYK-

7 Tajga F (x¥) QyHKUMANH Tek-
7 LIHpaMH3.
________ 1z . f%Q-n):um(—ugxﬁ=
\ x—2
= —2, F(2+0) = limx==2,
X2
5 % UYHKH MKKH HYKTaHEHT yam
1
ToMoHHaa F (x) = — o X2,

VHr ToMoHuAa F (x) = x.
Hemax, x =2 uykrana

1- Typ ySHJHUIHKHT caKpar-
ra sra Gysarap xosau o3 Oepaiu Ba

17- uuzma

w=[|F2+0)—FQ2—0)=[2 —(—2)|=4.

F (x) $yHruus x = 2 HyKTajan GOLIKA XaMMa HyKTaJapja ys-
JIYKCH3/HP, YYHKH YHH TaLUKH/I 3TTaH HKKHTA QYHKUHS 3/eMeH-
Tap Y3JAYKCH3 (DYHKHHATADAKD.
F(x) ¢yHKUusiHUAT rpaduru
18-uu3mana TacBupsanTaH.
4 5) Snevenrap 6ysmaran P(x)
i / QYHKIUS COHJAp YKHHHUHT x=0
{ HYKTaculaH OOLIKa XaMma HYK-
I s Tajdapja aHuKJaHrad. Jlemax,
‘ @ (x) dynrunss x =0 nHyKTaza
I y3uJMILra 3ra.

| ; - x =0 HyKTaga y3widu xa-
2 / N PaKkTepHHU TEKIIHPAMU3:
VA D0 —0) = lim ®(x)=
x—0

x< 0

— lim 1

- == — 00,
x—0

X

18- uu3ma

Hemak, @(x) dyukuus x =0 nHyKTajga 2-Typ yswinira sra.
& (x) OYHRUHS aHANHTHK HPOJACHHHHI Y3rapran HyKTacH x ==
= — | HyKTaHH TeKWINpaMu3. By HyKrajga QyHKIusl Y3H/HLIra
sra Gy/juind MYMKHH.

D(—1-—0) lim¢>(x)=1irr}(2x+5)= 3,

x>l L
x<—l
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(—1+0)-111n<15(x) g
e »
= lim —=—1. P
xe—1 X : Z
Hlynpait kum6, @ (x) dyHK- .
nus x =—1 HyKraja l-Typ l
V3WIMILHMRT ~caKkpauira 3ra . -
6yaran xommra sra Ba cak- /7 e 7o
pam KaTTaluru
w="Pd(—140)— / \
—P(—1—0) =4 \\,
CoH ykuHUHT GOIIKA HYKTa-
Japuja G6epuniraH QyHKIuA 19- unaya

y3IyKCH3, YHHHT rpaduru
19- yusmaga kypcatuiraH. A

Tavpudra 6uHoaH KyHumard QyHKUHAIAPHHHT y3JIyKCH3M-
rHHH UCOOTJIAHT:

221. f(x) = x*—x + 2, Oapua x€(—oo; oo} Japaa.

222. f(x) =sin2x, Gapua X € (—oo; oo) Japia.
223. f{x) = ! —5 Gapua x€(2; o) mappa.
224. f(x) = Vx Gapua x € [0; o) Japaa.

Kyiiugary ¢GyHKUHMATAPHHHT y3WInMIl HYKTajdapyd Ba yJap-
HUHT TYpJApHHU aHWKJAanr. I'padukiapunu sicaur.
225.
Fx) = x2, arap x=*=0 Oyuca,
{ , arap x=0 O06yaca.

226.
Fl) = (2x-+1, arap —1<x<<1 6yica,
1 —Xx,  arap l<x< 2 06yaca.
2217. .|
£ ) = xx:l , arap xs=1 6faca,
3, arap x =1 6yica.
228.
Flx) = 2 x -1, arap x<1 6yJca,
{ arap l<x<2 6VJca,
3, arap 2 < x<< 4 ty.aca.
229. f(x) = —x% 230. f(x) = '“’
4 , Cin 4
231. f(X)——m . 232 /(X)— e
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Il 606. KOMIIJIEKC COHJIAP

1- §. KOCMIIJIEKC COHJIAP BA VYJIAP YCTUIA APWDMETHK
TYPT AMAJI

Komnneke con 1ed a + bi udomara aituragn, Oy epha
@ Ba b xakuku#l counap, [ — MaBxyMm Oup/auk 6y/ub, y

i=)—1 éu *=-—1
TeHIVIAKJap OWJlaH aHHKJaHadd; @ — KOMIWIEKC COHHMHT XaKH-
KHIl KHCMM, bi — MaBXyM KHcMu Jefnaagd. @axkar MmaBxyM
KHCMHHHHT HulopacH OMJaH apK KWIaJHraH HKKH KOMIIJIEKC
con: a4 bi Ba a—bi V{3apo rHwuma pefindasn. Kynunua
a + bi koMmmekc coH 6urra o xapbu OGusaan Oearunanaiy.

o =a-+ bi.

a - bl KoMIJIeKC COHHMHI XakHKull KucmMuui a = Rea 6u-
JIaH, MaBXYM KHCMHHHHT Ko3dduineHTHHH b=Lma Guian Gen-
rufafiiuaap. o KOMILIEKC COHHUHT @-}bi KYpuHHIIMAaru €3yBH-
ra YHHHI' anrebpavk IUAKAH AeAHIaAH.

Arap ukkura oy =a; + b;i Ba a, = a, -+ b, KOMIJeKc
COHMIA Ay = Ay, by = b, GYnca, 6y uWKKH KOMIJIGKC COH TeHr
Reiwnagy (o, = a,). Arap o = a + bi koMmmieke conda a = 0,
b =10 6yaca, 6y kommtekc cor 0 ra {z = 0) Teur 6yJazu.
Arap o =a 4+ bi xomnekc conpa b =0 6yJca, XaKUKUH COH
Xocuat 6ysiaan: a--0-i=a; arap a =0 6iuca, 0 bi =bi
cop MaBXyM COH JeHunJan.

2. a,=a;+ b Ba a,=a, 1 byi KOMIJIEKC COHJ/IADHHHT
AuFuHAMCH e XaKuKud KUCMH KVILMJIYBYHM KOMILIEKC COHJAp
XaKHKUHA KHCMJIADHHMHT HUFHHAHMCHMIa, MaBXYM KHCMH  yJjap-
HHHT MaBXYM KHCMJIADUHHMHT HUFHHAHCHTA TEHr OYJraH o KoM-
IVIeKC COHTa alTWiaju Ba Kyfdugarnya €3unagu:

o = (ay + ay) + (by + by) i. )]
KomMmnjieke coHJIapHH KVIIHII KYHuAarTH Xoccajapra sra:
1) acconmaTuB/MK: (ot; + op) + oy = otp - (otg -+ ota);
2) KOMMYTaTHBIMK: 0 + Gy = Qg + o4,
— a — bi KomIIeKC COH a -+ bi KOMILIEKC COHIa KapaMa- Kap-
LK COH JIeHHIayu. o KOMILJIEKC COHTa Kapama- Kapiid KOMILJIeKC
COH — o Jeb €3unanu.

3. oy = a; -+ bl KOMIIEKC COHAAH &ty = @, -+ byf KoMILIeKC
COHHHHT affupMacu [Leb o, OulaH @, ra Kapava- Kapmu OyJa-
ran — O, COHJAPHHMHT HUFMHAUCHAAH UOOpaT GyJraH KOMIIeKC
COHra afTu/Iaiu:
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a =y 4 (—a,) = (a; —a,) + (b, — b)) i. (2)

4. oy =a, -+ byi Ba ay,=a, -+ byi KOMIUIEKC COHJIAPHHHT
Kynait™acu el
a =0y = (a,-ay —a,-by) -+ (a,b, + a,b;) i 3)
KOMIIJIKC COHTA akTHAaRY.

Koummieke connapuu kymaftuprauga 2= — 1, 8 = (—1)x
Xi=—i, i*=(—i)-i{=—i*=1, i*~=1.{ Ba x0Ka3o, ymy-
mMaH k& OyTyH 6yarauia =1, =g M=
i3 — — i sxanurnsm bTHOOPra OJIHLI Kepak.

Komneke cousapHi KYMaTHpuil KYHHAArd xoccanapra
ara:

1) accounaTvBAUK: (0 - Cly) - Oy = 0 - (y ),
2) KOMMYTATHBAHK: O -Oly = Glg-0ly.

5. o, KOMILJIEKC COHHHHI ¢, (%, = 0) Kommnexc conra Gy-
JaaaMacy 1e6 o, =@ -o, TeHIJAHKHH KaHOATJIAHTHPALUraH o
KOMILIEKC COHra alTHIajAW Ba y KyHudark ¢opMmysaa Ounan
TONHJIAJN:

o = %1 . + b1bs -+ Asby + aiby i (4)

o a3+ o3 as -+ b
KoMngeke cowsap yuyH Kymuml Ba Kynafdtupuiira xypa
AMCTPUOYTHUBJIUK XOCCacH VPHHIHAWD: (0 ~+ &) 0y = aty -ty -
—+ oty -0l
6. Kymma xoMIltekc consap gyHHIard Xoccamapra sra:
) a=a-+ bi Ba o =a—bi KOMIjIeKC COHAAPHUHT KY-
malTMacH XakWKHE COHHHM Gepaju: -

o o =(a + bi)(a—bi) = a*+ b

2) Arap @ coH o. KOMIJIEKC COHMA KyliMa 6yJca, y XoJ-
A o, KOMIJIEKC COHTa hylIMa KOMILIEKC COH o COHHHM Oepaju:

@)=
3) Arap o, COH o; KOMIIJIEKC COHTQ, Gty COH Oy KOMILIEKC

conra Kymma 6ysca, y XoaAa Kyfularu TeHTJIHKJIap YpuHIU
Gynaau:

OTl—f—OTz = (oty + &), 0 — Uy = (% — Ay),

- = — %1 __ ay
Gy gy = (0 Oy), — = (—) , oy 0.
U \ %2/
4) o =a+ bi, o =a—bi KylIMa KOMILIEKC COHJIAp YUyH
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_ - ot—l—'o_a- . _a—a
a=Rea =——, b=Lma = 5
Ypunau 6ynany.
233. o; = —34 27 Ba oty = 13 — [ KOMIJIEKC COHJAPHUHT

HHFMHIUCH BAa KYyNaiTMaCHHH TOIHHT.
A o+ o, =(—3+2i)+(13—i) =10+,
o0y =(—3+2)13—i)=—39+3i+
- 06i+2=—37-+99; A

234. a; =a -+ bi Ba a, = -—a— bi KOMIIJIEKC COHJIAPBUHT
HAUFHHIMCH Ba KYMAaHTMACHHU TOIIMHT.
A oy toa,=(@-t+b)+(—a—b)=(@—a)+(b—>bi=0,
oy -0y = (@ + bi)(—a — bi) = —a®> — abi — abi — b*i* =
= —a? 40— 2abi =b"—a>—2abi. A

235. a; =—3+2{ Ba o,=13—i KOMIJEKC COHJap
Gepuiiran. o, — o, aiupma Ba :—Li 6y IMHMaHH TOIIMHT.
1
A ay—ay, =(13—i) —(—34+2i)=16—3{,
@y 18—i (13— i)(—3—20)
oy —3+2i (—3+20)(—3—2i)
_ —39—26i-+3i—2 ___—41_2_3i
944 13 137

OyH/a KaCpHUHI cypaT Ba MaxpaXuHH KVIIMa KOMILJIEKC COHH-
ra KynaiTupuiaay, YyHKH (4) dopMysaHu 3c/a cakjail KHiuH. A
3+

I+ —20
pHHHIIZA €3HHT.

236. o = KOMIUJIEKC COHHM anarebpank Ky-

o= 3+ _ 341 _ 341 _
(1 + i) (1 — 2i) 1—2i+4i+2 3—i
=(3+¢.)(3+»_) _ 9+6i—1 _ 443, 4
B—0n@B+1) 941 5 5

Kyiingarn amannapau Gaxapuur:

237. 1) (54 4i)+ (3—7);
2) 2—8i)+ (5 —i);
3) (2450) +(—2—20);
4) 4+ 3i)+(—4+3i);
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5) (2 — 40+ (—2+4i);
6) (1 +i4+@2+)+(3+i);
7) (0,5—3,20) 4+ (1,6 -—0,87) + (— 4 —i);
8) Bx—4y))+(—x+ 2yi).

238. 1) (5+4i)—(2—3i):
2 @+)+B—6)—(1—1i);

1 1. 3 2 . 3 5 .\
%) (2 1 l) (5 T3 l)+(7—?L)'
4) (0.8—0,24) 4 (0,1 —1,37) — (1,5 +0,74) —
—(2,3—0.64): |
5) (2a — 3bi) + (—a —bi) + (4a - 2 bi) —
—(2a— B bi);

6) (m — ni) -+ (3m——2rzi)—((~—m — i) —
—®GBm+ 10 ni)).

239. 1) 27.3;
9) 5i-(—4i);
3) (1 —i)-(—4);
4y (—3+40)2i;
5) (2 — 31i)(4 — i)
6) (1 —24) (65— i);
7) (5 +1) (6 — i);
8) (3+2i)(3—21i);
9) (0,5 —1)(0,5 + i).

240. 1) 8i:4; 5) ?—i——ii_;
9) 10i :5i;  6) Z;g; ;
3) 2ix(—3i; 7y SV
[+iV2
2, g Li=L
I—i V6 —2i

2-§. KOMOJIEKC COHHHHI' TEOMETPHK TACBHPH BA
YHUHT TPUTOHOMETPHK IHAKJIH. MYABP SOPMYJIACH

Xap xanfait xoMijekC coH a -+ bi Hu Oxy TeKucaukaa
KOOp/MHATaNapd a Ba b Gyaran A(a; b) HyKTa makauia Tac-
Bupaaul MyMkuH (20-uyusma) Ba akcuHya, Oxy TeKHCJHKIArd
xap xaHgaih A(a; b) HyKTaHd @ + bi KOMIJIEKC COHHHHT TI€O-
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Yy MeTPHK ofpasu ne6 Kapamr Mym-
KuH. Komnneke connaphy Tekmc-

JHKla TtacBupnaranaa Oy YK Mas-

xyM, Ox VK 3ca XakHKui VK le6

Mia;b) onuHazn. Koopaunartamap GowmHu

r 3 Kyt6, Ox YKHHHr Myc6aT iiyHa-
JHLIHHY  KYTO VKU  Jge6  oaub,

A(a; b) HYKTaHHHT KYT6 KOOPJAH-
HaTaJapuid @ Ba r(r > 0) Gunan
20- wrawa CenrniaiiMus, y xomna
a-bi =r(cosg +ising) (5)
dopmynara sra Gymamus, Gynia r =V a® +b* , ¢ = Arctg %

6yaub, r ra a -+ bi KOMIJEKC COHRMHT MOAYJM, ¢ ra 3ca
KOMIJIEKC COHHHHT apryMmenTtH jefinnanm, r(cos¢ + ising) ra
a + bi KOMIJIEKC COHHMHI TPUIOHOMETPHK 1LAKJIH AeHHJa]H.

Bypuak ¢ {sin(p = T_b_————, cos (@ == —_—_a—_}
V az + b2 V a% - b2
lapriapiad TONUJAaiu. a -+ bi KOMILIEKC COHHHHT MOJYJIHHM
l@ -+ bi] ne6 xam Cenrumalt MYMKHH, y Xoafa 7 = |a - bil =
=)'a>+b* . Opataa 6ypuak ¢ uunr [—2m; O] &ku [0; 2]
JAary KUAMaTH OJIMHAMM.
241. Da=—1—i NPp=—2
3 y=1i H A=1+14
5Y v=)3—i
KOMIIEKC COHJIADHH TPUTOHOMETPHK KYPHUHHUILA €3HUHT.
A Dr=—1—i=V{E=1FF (=1 =V7,

SINQ = — ——, COSQ = — —— OyAran yuyH —_ 3%
© (P— Vr2—1 (p V‘2— y ‘ yy (P— 4
636, a=—1—i=)72 (cos(—%)+isin(—~%£)).

2) r="'—2{=2, sincp=%:0, cos<p=~—2—=—l,
Zemak, ¢ =1 Ba f= —2 = 2(cosn + i sin n).

3y r=lil=V1 =1, sin<p=—i—= , cosqa=—?—=0,
JeMaK, ¢ =" pa =i=cos£+isin—n—-

» W= Y B P
fy r=[1+il=V72, sin(p:VIQ:—, cos@p = y’1'2_ ,

JleMaK, cpz%; A=V12 (cos—} +isin %)
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1
Br=[V3 —il=V3+1=2 sing = — 3,
V3

COSQp = 5

-Ba v:V?;——i=2<cos

ln
6

I'n

+

feMak, ¢ = —
+mm%ﬂ.A

242. 1) o; = 2cos —7; —21isin —i—z— ;

2) @y = —cos — i sin —

17 17

COHJIADHU TPUTOHOMETPHK KYPHUHHIIAA wbOAJAHT.

A 1) @y Ba 2) oty KOMIIEKC COHJIADHH TPHFOHOMETPHK
KYPHHHUILAA €34UI YYyH YJapHEHT MOAYJb Bd apryMeHTJaprHH
TONHII IapT 3Mac.

7= ( i1 . LA . 7T
¢co§— =c¢cos{— —j, —SM{—|=sm{——1J,
4 4) (4) ( 4)
T ( L1 16 m 1
—CO0S — = COS | — — | = COS —, SiN-— =
17 \ 17) 17 17
. 1/ . lem
=sin{mw — —] = sin
l7> 17

dopmysanapias  doitlanaHcak, o; Ba Q, COHJAPHUHT TPHULO-
HOMETPHK KYpHUHHIIMra 3ra Oyjamu3:

ay = 2(cos (~ %) -+ isin (— %_)),
oc2=cosl?—;~t—{—isin—1?7n. A

K y#ugard KOMILIEKC COHJIAPHM TPHTOHOMETPHK KYPUHULILA
€34HT:

243. 1) 1; 2 —i;
3) —2 4) 24+2V'3 i
5 V3 +i; 6) 12i—5;
7y 3i; 8) —2i;

9) 3i—4;  10) 1 —i.

TpUTOHOMETPUK KYPUHHUILAZ OEPHATaH HKKH KOMILIEKC COH
KynailTMacu uyHZall KOMILIEKC COHKH, YHHHT MOAYJH KymNai-
TYBYUJIAD MOAYJUIADHHHMHT KyTadTMacura, apryMeHTd aca Ky-
NafTyBuUWiap apryMeHTJaPHHMHT HUFHHIMCHTA TENT, SBHH
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ry(cos ¢y -+ isin @) -7, (cos @y + i sin @,) =
= ryr3 (cos (¢y + @) -+ isin(py + @,)). (6)

Arap n uarypan con 6ymub, o« = r(cosg--isin¢) Tpurono-
MeTPHK KYDHHHIILATH KOMILIEKC COH 6V./ca, y XoJana
o =r"(cosng-+isinng) )
ypursn 6ynanu. bynra Myasp ¢opmyaracu nefinnanu.
TpuroHoMeTpuk Kypunyifa GepuiraH MKKH KOMILJEKC COH
6VJIHHMACHHUHT MOAYJAM OyjauHyBUM Ba OYayBuu MoZAyJJapy-
HuHr GyJiMHMacura TeHr 6y,ub, OYJMHMaHHHT aprymeHTH 6y-

JIMHYBUM Ba OYAyBUM apryMeHTJapUHHHT adupmacura TeHTJHp,
SIBHU

ri{cos @ Fisingy) _ g . .
ro (cos @, -+ { sin @y) ro (COS (q)l (P2) + isin ( (Pz)) (8)
VPHHIAIMD. -
y/ r(cos@ +ising) mamus Kyimnarn gopuysna Gunan To-
TIHIaJAH:

Vr(coscp~i—isincp) = V;_ (cosw—k—n— -
n

—}—isin—than), 9)
n
6ysna n —muarypaa coH, k=0, 1, 2, ... n—1.

Ukku xapau Teprsamanapun  eunmnia (9) dopmyna xyha
Kyl KyJJaHuIain.

244. x*+ 1 =0 renrnaManuHr 6apya WIAH3MApPHHH TOMHMHT.
A DBy rtenrnamanu eunmpa (9) dopmynaian ¢oiilanaHamus.

xt=—1 x=1 =1 =y cosn+ising =
=cosn———-—+fkn+isinn———+2kn.
b b 1 5
=0: %y =cos~y +isin— = V2 +i 1-/-2—~1—/2—2—(1+i);
3n 3n 5 9 9
k=1 x2=COS—T+isin—4—=——]—/—22— LV—22=Z2EX
X(—1+i) ‘
o Sa. . . 5nm Ve Ve Ve
k=2 xa—COS—r+lSln——4—=——2——l—2‘=—Tx
x (14 i)
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n 7 "/

k=3:x = cos— + isin— =

2

—im_:g(l—i).

Tonunran Xy, X, X, X, JAPHUHT WCTajraH Oupunu 4- Kapaska-

ra kyTapcak, — 1 xocua 6ysaiu.
245. x%--64 = 0 TeHr/iaMamM eHHHT.
AXxS=—64, x=13"—64 =y 64(cosn Fisinm) =

n+2kn

=64 (cos—%i‘-usm
x1—~2<cos-6— +lSlI’1—) V3 4

B —n— sin — | == : = 5—31;- | si 5...-——n =
x2—2(c052 4 isin 2) 21 x4 2(cos 5 -+ isin 6)

), k=012 3 4, 5.

=—V3 +1i
_2(cos~—+151 —g) — V3 —i

*2(cos——+151 —23 =—21

—2(cos~——+t ) V3 —i a

246. Kypcaruiran amansnapau OaKapuHr:
1) 5(cos40° -+ isin 40°)-3(cos 50° + isin 50%);
vs 1. )‘00.
2) ( —5 i)
8
3) ( st )
cos 240" -+ isin 240°
cos 300° ~- i sin 300° '
) — cos 100° 4 i sin 100°
cos 40° — isin40°
A 1) muconnu euumpa (6) dopmynanan Qoiilananamus:
5 (cos 40° + isin40°) - 3(cos 50° + i sin 50°) =
= 5.3 (cos (40° + 50°) + i sin (40° + 50°)) = 15(cos 90° +
~+ {5in 90°) = 151. 1

3 .
2) MuCOJHM euHlIla aBBas I%— — i HH TPHUTOHOMETPHK

¢opmazia €3u6, cyurpa (7) Myasp dopmynacuian ¢oitnanana-
MH3:

V3
2

1
~— 5 i =cos 30° — i sin 30° = cos (— 30°) + ¢ sin (— 30°);
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(V—f - % i)mo: (cos (—30°)-i sin(—30°))' ® =cos (—3000°)+

-+ i sin (— 3000°) = cos 3000° — { sin 3000° = cos 120° —

N Y
—isin 120 —_—2"——1—2—

3) MuCOMHM XaM XYAIH 2) MHCOJ KaGH eyaMmus:

(—]71; 4 i;%)s = (cos 45° -+ { sin 45°)® = cos 360° +_
+isin360° =cos0° +isin0°=1+4+i-0=1.

4) muconmy eumiia (8) dopmysanan ¢ofisananamus:
cos 2407+ [sin 240" _ 5 (240° — 300°) + i sin (240° — 300°) =
cos 300° -+ i sin 300°

= ¢0s (— 60°) - i sin (— 60°) = cos 60° — i sin 60° ="
_ b v
=g i

5) KacpHMHT CypaT Ba MaxXpaKMJarH COHHHM TPHIOHOMETPHK

KYPHHMINZArH KOMILIEKC COH cudaTtuia €3u6 0/1aMu3:
— cos 100° -} { sin 100° __ = cos (180° — 80°) - isin (180° — 80°)
cos 40° — i sin 40° 0S (— 40°) + i sin (— 40°)
B cos 80° - i sin 80° _ AT
7 cos (— 40°) -+ i sin{— 40°) cos (80 (—40%) +
-+ i sin (80° — (— 40°%) == cos 120° 4- { sin 120° =
! + V3

e

=7

Kyiinparn amajnapnu Oaapuur:
247. 1) 2(cos 20° 4 i sin 20°)-7 (cos 100° + i sin 100°);
2) 3(cos 30° -+ i sin 30°)-2(cos 60° 4+ i sin 60°);
B! .o T 7o, o Tn
3) 4 (cos—g— -+ isin ?) . 6(cos—8— ~+ isin —8——),
8=xn , . 8am 2n . . 23
4) 7 (cosl—5 +isin —1—5-) -3 (cos—3— -+ isin —3—))(
><2(cos‘12 —!—isin‘l—n);
5 5
) cos 130° -+ isin 130°
cos 40° + i sin 40° ’
6) 2(cos 107° 4- isin 107°)
5 (cos 47° + i sin 47°)
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cos 130° — isin 130°
cos 40° -+ i sin 40°
cos 80° - i sin 80°
cos 110° +isin 110°
9) i,
10) 73§
1) (— )%
12) (— D)=
248. Kyfinjgara TeHrJlaMaslapHu €YHHT:
) #4+1=0;
2) x4 27 =0
3) ¥—1=0;
4) 824+ 1=0;
B) x*—16 =0;
6) ¥ —9x34-8=0;
7) x5 =1.
249. Arap x, X, X3 connap x*—1=0 TeHIaMaHHHT
H/JH3lapu Oyuica, y XOJAa KyHHJarn TeHIJINKJAPHHAHT TYFpU
SKaHJUTHHY KYPCATHHT:

ayx, + x4+ x3 = 0; 0) x1-Xy-%3= 1.

3-§. NJIEP ®OPMYJIACH.
KOMIUJIEKC COHHHUHI KYPCATKHUUJIM LIAKJIH

€Y =cosy - isiny (1y

diitep opmyiacn Jefiunagn, OyHia e= 2,71828 ...,
_ — Xagugul, [ —maBxyM consap. (1) Ja y mm —y Ounan
anMaIlTHPCaK,

e =cosy —isiny 2
ra sra 6ysamus.
(1) Ba (2) pan:
el 1 gy ] Y el
cosy =——p—, siny=——pr—o (3)

xocu1 Gyaanu.

KoMnneke COHHM KYpcaTKHYIM HIaKJAa €3Wlll YYyH VYHH
aBBa/] TPUTOHOMETDHK MIaKJaaa &3ub6 oJamus, cyHrpa Dinep
tdopmyaacuiad ¢GoiasaHaMus: :

z2=r(cosp--ising=re”®, (4)

250. 1, i, —2, 1+4i V3 —i COHJIAPHH  KYPCaTKHYIN
wakaua HdoJananr,
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. e 2k . I « . s
A 1=c052kn+zsln2kn:e)m; L=cos—2—+zsm~—=

n.
—- 1 . . ni
=e¢’; —2=2(cosq + i sinm) = 2¢";

1+1—V2(cos -+ isin ) VQei

Il x

—_

V?-p:%wy;a+mm%@=2e6 A

251. Kyiiuaary con/apay KypcaTKUWIM Ilaxsifa udolasanr:

) —i 2 V3 +i
3) 24+2V3 i 4) —2i;
5) 3i; 6) 2.
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I 606. BUP APTYMEHTJIH @ YHKUUAHHUHT
AUOPEPEHUHUAJT XHCOBH

I- §. XOCHJIA TYLIYHYACH

1. y = f(x) oyukuusa X tymiampa Gepuiaran Ba x¢ X 6y7-
cu. x aprymentra Ax (Ax>0 €éku Ax <0) oprrupma Gepa-
Mu3 xamia y = f(x) QYHKUMSIHHHD X HYKTaJard OpTTHpMAacu
Ay=Af(x)=f(x+ Ax)—f(x) Hu Tomamus.

y = [(x) dynxnus oprTMpMacHi Ay HHHT MOC apryMeHT
oprrupMact A x ra 6yarad HucGatuHuHr A x— 0 gard JguMu-
TMrAa YHHHT X HYKTaJard xocujacu Jedundanm Ba y', f (x),
Z—y napian Oupu Owian Gesruianaji.

X

2. GYHKUHA XOCHJIACHHH TOMHIN KOHJAACH.

y=[(x) &yHKIMa XOCWIacUHH TOMMII YYVH Kyiujaaru
uapun Gaxapuil  Kepak: 1) f(x) ¢yukmusHuer (x - A x)
ndaru xuiimMata f(x -+ A X) HM Tonamus;

2) GyHKUMSIHHHT KefiuHry kuiimaté f(x -+ Ax) naH yuuHr
ONAMHTH Ku#iMatu f(x) Hu aiiupub, GyHKUHAA OpTTHpMacu Ay
HH TOIAMH3:

Ay=jl+Ax)—[(x)

3) QyHKUMS OpPTTHPMAcH Ay HH apryMeHT OpTTHpMacH A X
ra Gynamus:

Ay _ fx+Ax—F@X).
Ax Ax
4) Ax—0 na %’— HBCOAaTHUHT JIMMHTHHY H371aAMH3:
X
. A
lim £
Axs0 Ax

3. bup TOMOHAHM XxOCMJaaJgap.

— [x4Ax)—T() [+ Ax—T()

f"’ (x) A;lcl—?-]po Ax f (x) 11—?10 Ax
Jap Moc paBuwiga f(x) QYHKIUHAHHHT X HyKTajaru YHr Ba
yan XoCHJajdapu Aedunai.

f(x) dynkuus x HyKTaja xocuwjaara 3ra OyIHIIH  YuyH
f:i_(x) = f"_(x) HuHr Oakapw/uIIM 3apyp Ba eTapaHAup.

QyHKIHA XOCWIaCHHH TONMII aMmanura GyHKUHMAHH Judbe-
peHUMA/LIAI  AeHusiaiH.
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4. NuddepeHunatjatuHHHr acOCHH KOMAAJAPH.
Arap C — ysrapmac Ba u(x), v(x) AuddepeHUHANIIAHYBUK

‘byHKUusiiap Gyaca, y Xosia

68

1) @ =a-u”

1) (C) =0.
2) (x) = 1.
3) (C-uy =C-u.

H uxvy=u +v.

B (wv)y =u-v+uv.
uy’ uv—v'u

6) (;) T v? '

7) _9 ! _ CU’
( v ) vz , )

5. Mypakka6 (yHKUHS XCCHIACH: Y =Y, U .

, 1
6. TeckapH (yHKUMA XOCHJIACH: Y = -

Yy
7. JduddepeHuyaanaiiuHr acoCHit dopmyaanapu:

’

9) @y =a" Ina-u; () =¢"u'.

3) (log, u) = u;‘na . (Inw) = i‘u—
4) (sinu) =cosu-u'.

5) (cosu) = ——,sinu-u’.

0 g =5 -

7) (clguy = ———

8) (arcsinu) = Vl_,—__u_z .

9) (arccosu)’ = — Vll—t——ui .

10) (arctguy = liuz .’

11) (arcctgu) = — 1 :—uf

12) (shu) =chu-u'.
13) (chu) =shu-u'.

14) (thu) = Fﬁ%IZ .

15) (cthuy = ;Fuj X
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16) WY =u"Inu-v +o-u""u.

252. 1) y =}/ x dpynxups, x=0 sa A x = 0,001 Gepuaran.

Ay Ba 89 4t rommnr.
Ax

2) y=Vx ¢dyuxuma, x =0 Ba Ax =0,0001 Gepuran.
Ay pa i—yx— HM TOTIMHT.

3) y = lg x dynxuus, x = 100000 Ba A x = — 90000 Ge-
puiarad. Ay Ba % HH TOIMHT. ‘
A Ay=[FGx+Ax)—f(x) nan doinananamus:

D f@)=V%; Ay=fx+An)—f)=Vi+Ax —

~Vx;
x=0 Ba Ax=0,001 yuyu Ay =y 0+ 0,000 —}/0=0,1;
Ay 0,1 o
Sy 91 ' 1006 ,
\x 0,001 0,01 ynanu

2 Ay=fG+Ax)—fW)=Vx+Ax —V=x; x=0,
Ax =0,0001 yayn Ay= V00,0001 —0 = 0,01; % -

X
001 .

ool 100 6ynann.

N f=lgx Ay=Fflx+Ax)—fx)=1g(x+Ax)—
—Igx; x=100000 Ba Ax=—90000 yuyn
A y = 1g (100000 — 90000) — Jg 100000 = Ig 10000 —
—1g100000 =4 —5=—1; AV =1 1 gy

Ax — 90000 90000
Iu. A
253. Tappudpan doiganannd, xgyhugarn QyHKUUSJAPHUHT
XOCHJIaJIapHHH TOTIHHT:
1

1) y=5x*—3x y=——;
X

3 y=Vrx; 4) y=sin3x.
A DNy=fx)=5x2—3x a)Ay=fx+Ax)—f)=
=5(x+Ax)—3(x+Ax)—(Bx2—3x)=50x*+10x-Ax+
+5-Ax))—3x—3Ax—5x>+3x=10x-Ax+5(Ax)*—
—3A x;

6) _A__y____ 10xAx-F5(Ax2—3Ax

Ax Ax
B) lim Y — [im (10x+5-Ax—3) = 10x —3.

Ax—0 Ax Ax=>0

=10x+5Ax—3
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Hemaxk, Y _ 10 x — 3.
dx

1
Dy=fW=——1a Ay=fx+A0)—fl» =
___‘____(__‘_)_____1_ 1 _oxdxtAx
x+Ax x x+Ax x (x4 Ax)
_ Ax 6) Ay _ Ax . 1
x(x4+-Ax) ' x x (x4 Ax) x(x4+-Ax) '
B) lim 49 _ iim __1—___—__1._.’
Ax>0 Ax  Ax—0 x(x+4AX) x2
dy 1
JAeMaK, —-* = -—,
dx x2

yy=f)=Vx;,a) Ay=fx+Ax)—f(x)=
=VitAx—Vx, 6 %ZVHAL;‘ﬂ B) lim 2=

) Ax—+0 Ax
= lim VXEOX—VE (L) = lim e
Ars0 Ax - Ax—»OAx(]/X+AX+vx)
= lim —=—— ! = L ;neMaK,ﬂ: L.
Ax—»O VitaAax —Vx 2V'x dx 2V x

Hy=Ffxy=sin3x a) Ay=Ffx+Ax)—f(x)=

=sin 3(x + Ax) —sin 3x = 2cos i’_‘_tié’c_ﬂL("_’_‘_
3x+3Ax—3x

X sin > —2005(3x-{~-——-Ax) sn—%‘—,
A 2cos(3x+-—éi)-sin3Ax
6) —L = 2 -
Ax Ax !
2 <3x+ Ax) g 24X
Ay . 2) 2 0
B) lim —= =lim = (——)-
Ax=0 AX  Ax—0 Ax 0
. 3A«x
sin 9
= lim 2 cos (3x+——) - lim 3cos3x,
Ax—=0 Ax-»0 3Ax
2

IeMak, %— 3cos3x. A
X
DeBocura Tabpubpan ¢oiigananub, gyhusary QyHKUUAAAD-
HHHT XOCHJIaJIapUHH TOIHHE: ‘
254. ) y=x*+3x—2 2)y=;;
70
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3) y=V4x+1; 4) y=cos2x;
5) y=1g2x; 6) y=—

1
3. —
) y= 1% 8 y=—=.

2565. y = |x| ¢pyHkuuAHHHT x= 0 Jda OHp TOMOH/JH XOCH-
Jganapubu tonuur. By dyukuusa x = 0 jaa xocunara sramu?
— e F — 1 [x4-Ax—T) . _
A f)=Ixl; [ (x)=1im , )=
Ax-1-0

Ax
fe+A)—f(x)

= lim - ;
Ax=pe( Ax
POy =1im LOHEANZTO oy A gy AX g
+ Ax~0 Ax Ax—0 Ax Ax=s0 A X
Ax>0 Ax>0

— Ax

=—1

i) =lim 123 < jim
Ax—0 Ax Ax—0 Ax
Ax<0

Jlemak, y = |x| dyHKums x = 0 HykTagpa OHp TOMOHJH XOCH-
nanapra sra, aekud [, (0)5= f_(0) 6yarann yuyn Gy ¢yHK-
uug x = 0 HyKTaza xocunara sra 3mac.

256. y=|2x--1| byskuus x =—; HyKTaja XOCHJara
sramu? Tekwupuur.

257. y = |Inx| dynruuanuHr x=1 na OGup TOMOHJH XO-
CUJaapUHU TOTIHHE.

258. y= —’:— — 1 ¢yHKUuusHUHT X = 2 HyKTada Oup TO-

MOHJIM XOCHJIAJMAPHHN TOIHHT.
259. Huddepenuua/sialiniir Kouga Ba GopMysanapuian
¢dofijanannd, Kyinaaruy GyHKIHSIAPHAHT XOCHIaNapHHH TOIHHT:

I Vv N IR ST O
I) y—Vx + 'lf/x— 42 +3x3’

9) z=x° (2— -3‘1 —{—3x2);

10
3) ¢ (t) = asint — beost ;
4) y=(1+ 5x)%
B) y = cos’x;
6) y = sinx?
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7) y="TV2+x%

8) y= i
) Y arcsmx+l

A 1) Kacp Ba manduit K§pcaTkudnu Kuputud, Gepuirad ¢y HK-
] !

o . 2 3 — 9
UMSIHA Ky#nparpua é3ub osmamms: y=x -+5.x —x 24+

+ E-x‘?'. Huddeperunanamivgur - acocuii  GopMyJiatapunH
4

=y 1 3 e, L —4

R O e R S L

1 5 2 1 o

— — —— ra 3ra 06y1aMus.
x4

2V 33ym °

2) 1-ycya. HubdepeHunamiam ¢popmysacuaan  doiiiana-
Hub, KyHuparura sra Gysnamus:

2= () (2— S8+ (2 -0 3x2)'-x5 -

=5t (2= T4 3¢ 0 <wé+6x>:

= 10x* — 2x5 + 2145.
2-ycya. Assan KaBC/IapHK ound, CyHrpa AHFUHAMAAH XO-
cuja ogiamus: 2 = 2x° —"336— -+ 3x7 2 = 10x* — 245 + 2148,

Kypunu6 Typubiuku, 2- yCys HaTuKara Te3pok oaub KeJ-
ou. IHyHBHT yuyH dyHKUMSAADAAH XOCWIA OATaH/a HATHIKAra
Te3pOK 3PMIUTHPaJAUraH HYJIapHH H3Jall Kepak.

, 10 ‘ 10 (asinf— b cost)’
3 0 0=y ) = — e =
asiné — bcost (asint — bcost)?,
10 (acost -+ bsin?)
(asinf — beost)z

Byngan kefiunru (4 — 8) mucosviapuu euuuiga Mypakkad
byHKUUA XOCHIACHHHHT opMynacHiaH (oiianaHaMu3.

4) y=ud, u=1- bx pecak, y xonia —Zi:Suz, de _ 5;
u

dx
dy _dy du __ g5 _ B2
" e dr 3u?-5 =15 (1 4 5x)%

D) cosx = u 1e6, Anbdgepenunannant gopmyranapuiy Kyi-
Jlacak, KyHujarura sra OyJaamus:
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Y = (cos’s) = (u?) = 2u-u’ = 2cosx-(— sinx) = —sin2x.

6) x*=u ne6, ﬂmbq)epeﬂuuamlam topmynasapura kKypa
(sinx?)’ = (sinu)” == cos - 1" = cosx?- 2x == 2x-cosx® ra sra Gy-
JIaMH3,

7) 2+ x* =u ned, Anbdepesiuaniaur (opMmyaacura Kypa

2 2

Votxy =Vuy= ( ulT),: 3i u__ = — (2 + x“)

4x3

X 4x8 = ra sra Gyaamus.

3r
3V (2 xt2

%) i:‘l =u fJeb, aubdepennmannam dopMysacura Kypa
x

. 2x \’ .\ 1 P 1
(arc sin ———) = (arcsinu) = ———-u' = X
x+1 Vi—u ’ /1_ 2x \2
‘ 4 l.—{_x
2 1)2_") = 2 xocus1 6yanu. A
D (140 V112 — 32

260. f (¢) = f:%%:l— Gepuaran. f (— 1); f' (— 1); [ (2);
F (%) JIADHHU TOTIMHT.

. *(_1)2_5(—1)——-1251—4-5-1 B (A—
a f(=)= — — 51 @

= (’2_‘_5_"1)’___ (t—l__5t~—2 . t—3)'=__ _1_ + _1,9 -+ _?;_ =

13
=3+101—12 3410 (—1)—(~1)2 =8 _ _sg
— [ (= )= (— 1)s i ’

3 10.2 — 922 3-4-20—4 19 3
Y 21 16 16 16

f’(l> — —a*+ 10-a*+ 32t =a® (3¢~ 10a—1). A
a

HuddepeHnua/iaiigyHr acocuit Kouaa Ba QopmyJlanapuian
cdofinananub, Kyinaard OQYHKUUSTAPHHHT XOCH/IAJAPHHH  TO-
MHHT:

261. y = x> —4x% + 2¢x — 3.
2 3
3.2
262. y=3x —2x +x73
73
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74

263, y =~ — L x+x2—0,5x",
4 3
264, y= -2 _°_
'[%52 x'[7x
265. y = — 23
x2—5x-+5
66. y = “20%
2 Y ¢+ dx
267. y = 5sinx — cosx.
268. y = tgx —ctgr.
269. y = a-ctgx.
270 $inx - cosx
) " sinx—cosx
271. y = arctgx - arcctgx.
272. y= (1 + % azmtgx_ X,
273. y =x"-¢".
274. y = ¢" -cosx.
275, y = -
Inx
276, y = - -+ 2lnx — 2,
X X
277. y = Inx-1gx—1Ina-log,x.
278. y = x-shx.
279 2
9. 4= chx
280. y = thx —x.
281. _ 3cthx .
Inx
282. y = (x4 1)
283. y =V ax* £bx+c .
284, y=¢e"".
285. y = sin3x.
286. y = tgbx.
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- 287. a) y = Intgx;
6)F y — 4,
288. y =sin (x® -+ bx + 1).
289, y == cos’x.
290. y=In (x* + 3x + 4).
291. y=tg (x4 1).
292. y = arcsin %

293. y = arcctg V'x.

294 y=In(1+V%x).
295. y = cos (Inx).
296. y = Inarctg V' x. y' Hu TOTHAT.

/_—I
A arctgV x uu u pe6 KapaG, y’ =£rc—tg—v——f—l— ra sra 6y -
. N arctg V'x
namus, (arctg) x) na aca V'x uu v e KapaG, XocHAa o/a-
1
Vey _2Vs _ 1

wmu3: (arctg ) x) = L+ x RIS Ve

Tonunran 6y KuiiMatuH y' ra KY#u6, nupoBapi HaTHMKaja
. 1

2 Vx_ (1 4 x) arctg Vx—
HH XOCHJI KUIaMu3. A

297. y=Intg %

y

298. g = 4arctg V;”———I
299. y = Insin iy
x -1

300. y = tg32x-cos*2x.
301, y =2 EDL
x{(x—1)

A DepynraH TeHITUKHUHT UKKYM TOMOHHHH JIOTapu)M/IadMu3»
cyHITa xccrsl 6yaran rdojanu IugdepennuaniaidMus, HaTH-

75
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XKajaa Ky#Hudarura sra Gyiamusz (6yspail yeiay6 norapudmuk
xocujaa oJuil ycaybu jpedunanu):

Iny = 3Inx + 41In (x*-+ l)————; lnx——;-ln x—1)=

:%1 :——%ln(x—-l)—}—4ln(x2+1)
Ei:_S_ i 8x "
y 2x 2(x—l)+x2+l©y!
:y<_22__ v 1 8 \)__ x3(x2+l)4
x  2x—1) x2 41

Vx x—1)

( 51 8x
2x 2x—1 x2—5—1>'
302. y = (c‘ch)"s Gepuarad. y’ HH TOIMHT.
A Jlorapudmuk xocuda oauml yeayGuiaH ¢oifanaHamus:

Iny= «%-Inctgx; - — x8. —1 -+ 3%n’ctgx =
y ctgx-sin2x -
=3x%nctgy — ;Y = (ctgx)"x
sinx- cosx
% (3x21n ctgx— — ) A
SINX:COSx

OyHKIUUATAPHUHT XOCUJIANaDHHH TOMHHL:

303. y = / 1 — cosdx

1 + cos4x
304. y=x8 (x*+ D0 (3 + 1)%
305. y =x".
306. y = """

307. y = (cosx)™™'¢".
308. y = (Inx)"+x'".
309. a) y =x |x|; 6) y=In]x|.

310. y = ‘3/)6 Vxl/;_
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2-§. OKOPH TAPTHUBJIH XOCHJIAJIAP

1. y=f(x) byHkuusa xocutacu y’ HHHT' XOCHTacH Gepui-
rad y={(x) QyHKUUSHHAT HKKHHYU Tap THOMH XOCHAacH JeHuna-

W e
nu Ba Y €ku ;—% kabu Gearunanagu. Ymyman, 3 = (x)=
X

= (fr-D(x)) (n=2,384,...).

2. Arap u(x) Ba v (¥) n mapra AudibepeHUMANIAHYBYH
¢ ynxkuusnap G6ysca, y xoana (clu—f—czv)(")— clu(")-l-c2 o™ 6y-
aub, (u-0)P=v.u@4 P NI Gl B s P I 4

’ 2
+u-o” V Ch-u P y®

k~

©

(JTefiGuun, ¢dopMynacu) opkand udomatanagd. Bynaa u
(0)
v =,
Ck__n(n—l)(n——Q)...(n~k+l) _ n!
n k! k! (n—k)!

3. Acocuit popmysanap:

1 (ax)m) =a'ln"a, a >0, (ex)m) —
2) (xm)(”) =m (m— 1) .. (mﬂn + 1) xm—n.
3) (Ingf™ = (— )~t .=t

xn

4) (sinx)™ = sin (x + n-—g), nEN.
5) (cosx)™ = cos (x +”"§)’ nen.

Kyfinzaru ¢yHKuusiTapHHHT  KypcaTHaran TapTuOaH XocH-
JlaJlaDUHK TOIHHT:

B11. y=15+ 2" + 63 + 52+ [, yP=2

312. y=V'x, g =2

313. y = x%.sin2x, yP=?

314. y = arcsing, y‘Z’ =7

315. y= 21! yP =?

x—1
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316. y =2x3 +x + 6, y“) =?
317. y =In (ax + ), y" =>?
318. y =shx, 4™ =?
319. y =sinZ, y"W="?
320. y=1T% M =

| —x’
321. f (x) = (2x — 3)® Gepuaran, f” (3) =?

322, y= ﬁ-sf-ﬁ dynkuusanar 1+ y”° = 2y” nud-

(epeHInal TeHIJIAMaH¥ KaHOATJIAHTHPHIUIMHM KYPCATHHT.
323. y :% x%* dyskuusanunr y’ — 2y’ 4+ y = e* nubde-

PeHUHAT TeHT/JJaMaHW KaHOATJaHTHUDHILUHH KypCaTHHT.
— —2 o
324. y =cye * o * QyHKuus y3rapmac ¢; Ba ¢, Jap-
HUHT uxTHépuid kuiiMataapuia y’ -+ 3y + 2y = 0 teurmaManu
KaHOAT/IAHTHPUIINHH KYPCATHHT.
325. Jlei6uun opmyJtacuaan ¢oiaananuo, g™ un Tomanr
—2x,

) y=x*¢ 7
2) y = (1 — x*) cosx.

3- §. OUIKOPMAC BA NAPAMETPHK;XOJ/I1A BEPHUJITAH
. @YHKUHAJAPHHHI XOCHJIAJIAPH

1. Ukknra x Ba y V3rapyBUm/apHUHT KHAMAt/Iapu Y3apo
gupop F (x, y)=0 (1) Tenraama Ou/iaH OorjaaHrad G6y./cuH.
Arap y = f (x) dyukuus Gupop (a; b) Ja aunkjanran 6y.1u0,
(1) Tenarnamaga y Vpuura f (x) udoaa KyHAuirania TenrnaMa
x ra npucGatan aduuatra afinauca, y xomma y =f (x) dyHk-
npsi (1) tenrsama 6uiaH aHUMKJAHTAH OWUKOPMAC PYHKYUS Jeiin-
Jafy.

OwkopMac PyHKUMSHUHT XOCHJIACHHM KYHHMAArdya TOTMHLI
MYMKHH:

1) (1) TeHrMHKHMHT Yanm TOMOHHJAH Y HH X HHHI QYHK-
Husicl cndaTiaa Kapa® xocuna osamus Ba yHu O ra TenrJa#-
MH3.

2) Xocua Gyaran TeHTJaMalaH y HH

y =TIy @)
KYpUHHIIJA TONamus,
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OwkopMac (QYHKUHAHUHT MKKVHYH TapTuG/a¥  XOCHIACHHK
Tonuul yayH (2) TeHTJIUKHH nuqxpepeﬂunamaHMHs (6yH11a siHa
Y HH X HHHT qpyHKuuﬂcn cudaTtuia KapafiMus), CyHrpa YHT TO-
Mouujard y' ypuura (2) HH KysMH3.

2. Arap y={[(x) dyHkuus mapamMeTpiK Kypunuluga OGe-
pusrag 6yJca, sTHH

x=g (),
=) a<t<p,
6yaca, y Xonma
V@)
| F =50 (3)
Ba
, /7 f ’ ) — 73 t ’ t
f,(x)? LAUK (;,3(;1; By ® (4)
6ynanu.

326. x*y® 4 bxy +4 =0 6epunra. y HU TONHHT.
A Depusiran mysocabatuy y HU X HHHT PYHKUHACH Jeb Ka-
pa6 pubdepeHuHanIaimMus:

3x*y* - 2x3%y -y’ + Sy + bxy’ = 0.
Xocu1 Gy/raH TeHIJaMalaH y' HH TONAMH3:
3x242 Sy__
243y + 5x

327. arctgy —y -+ x =0 Gepuarau. y” Hu TONHHT.

A Bepunran mynocaGaTan Muddepennpasnnafivas Ba yHnaH
y' HU TOMaMH3:

Yy =—

’

Y . _ — - [ r 2
T y+1=0¢uy —y—yy +14+4=0,
’ __'] -+ y2 . —1_
T e
Supu (0) HU AuddepeHIHANTARMES:

y + L. (5)

’ - 2
V== ==y (6)
y
(6) naru y’ ypuura (5) HW KYiuG, KyHMIATH HATHAHH XOCH/
HJIaMH3: y”=__2_,1+!/2::_2(1+y2) N
K . y3 yz y5 .
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dy_p d2y:.)

328. % = acgs:t} Gepunrat, —= =
Yy = asin’t dx a2
A (3) Ba (4) popumysanapian Qolinananamus:
dy Y () 3a sin2t.cost o, ) )
i = - t t = —
dx 9’ (1) 3acos?f-sint tgt; @ (O = (" ()

= (— 3a cos’t sinf)’ = 3acost (2sin*¢ — cos?), V" (f) =
= (P’ (¢)) = (3a sin? cost)’ = 3asint (2cos*t -- sin%f);

dy P9 ()— 9" )Y () __ 3asint (2cos—sin¥) (—3acos¥sind)
(—3acos? sint)3

dx2 P’ ()
3acost (2sin? — cos?) (3asin2f cosf)

(— 3acos?t sing)3
__ Ya2sin2f cos? (—2c0s¥ - sin? — 2sin2f -+ cos?f)
—27a3¢0s% sin3t

1
3asinf cos#t

€Ku
daz d (dy d d (tgy) dt
= ()= ey == =
dx? dx \ dx dx dt dx
_d (g
_ a 1 A
dx 3asint-cosdt
dt
— — g d dz2
329. x =a (¢t —sinf) Gepuaran. 4y o &Y _ 5
y=a (1 — cost) dx dxz
t t
’ . 2sin — cos —
dy VO _ Y _asint 2 —ctg £
dx ¢ (1) x; a (1—cost) 9sin2 i3
2
Xyanu roxopujarura yxumaii
" i
d(ctg 2 ) —2 -
By () (g Ly e
dx? dx dx) dx g 2 dx .
— 2asin2 —
dt
-1 a
4asint L
2

Kyfiunarn ¢yHRuMagapauar Kypcatuarad TapTuban Xocwiana-
PUHH TOIHHT.
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330. x%y —3x*y*+5y° —3x+4=0, y' =?
331. x%y + arctg —i— =0, y ="

332. xp+2y—1=0, y'=7?

333. X3+ 2xy — 3y =0, y' (I;1)="7?
334. arctg % = % In (x*4-y%), y' =7

Yy

X

335. Inx e =¢, y ="

336. xy = arctg Loy =>
Y

337. x=2t—1, y/:_@ﬁ___‘_
y =8, dx
338. (x =acos* 4y .: 5
y =bsin®t’ dax
339, (x= 22
1422 4,
_a(l—2) de
1 4-¢2
340. [x= 2L,
T2 dy _
a2 dx
Y=+
ML (y=¢) dy_,
ly = e?t. dx
342. (x = a (cost -+ tsint), ¥ __»
y = a (sint —tcost). dx
343. {x—:_ettcc_)st, C— {= - jgaru KuilMaTHHH TO-
y =e'sint, dx 4
THHT.
344. (x =Int, 9% _
y= 3. dx?
345. { x = acost, 4y _ -
y =asint. dxz
6—2761 81
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346. (x = a (sint — fcost), d% _ ,
y = a (cost 4 tsinf). dxz

347. {x;cos?t dy _

= sin% dxz

348, (x = arctgt 2y _ 4

1 dez

=3t

349. { — ltlg (I+2), 3—2!—: wpar f=0 Hard KuiMaThHH
— X

TOMHHT. ,

350. ( x = dzy __

= rcsmt dx?

4-§. XOCHNNAHUHT TATBUKH

1. XOCHJIAHMHI reoMeTpHK MabLHOCH

y=1[(x) Gupop srpu

Y Y. UH3HK, ~TeHryiamacd  6y.u6,
M (xy; y;) HYKTa 1y 3rpu

ynuspkaa étrad GyJicuH, STBHH

yi=f (). 1) y=f(x) dynx-

M9, UHAHHHT X = X; Jard XOCH-

£ JIACHHMHT KuAMaTtH y = [ (x)

orpu  unsHkHuHT M (xy; ¥y)

) x .
/ X HYKTacuJaH yTKa3uJIrad ypuu-
MafuHr Gypuaxk KoadhHilHeH-
21- yuzma THTa TeHT, sibHH [ (X)) =tg o,

6y epla o« ypHiMa TYFpH
YU3HKHUHT abcuucca YKUHUAT MycOaT HYHaIMIIA OWIaH XOCHJI
Kusrad Gypuaru (21- uusma).
y = [ (x) srpu umsukHuurt M (xy; y,) HyKTaCHAaH YTKa3uJ-
raH ypHHMAa TYFPH YM3HK TEHIJIAMACH:
y—y1=1 (%) (x —x). (0
MN nopMan TYFpH 4YM3UK TEHIJIAMacH 3ca:
1
— iy = —— (X —Xxy). 2)
Yy—Hhn ¥ (x0) ( 1)

D y=Ff () Ba y=Ff[x) q)yﬂxummap rpapUKIapUHUHT

(%;; y;) KecHMII HYKTackAa YTKa3wiral ypuHMasap opa-
cufiarH ¢ Oypuak OepuiraH WKKH 3rpU 4u3HK opacuiaru Gyp-
yakHH udolanaiiu Ba
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fa (x)—1} (x1)
g = —r—-
1+ fi(x1) fz (x1)

¢opmyna Ounad TomMnanH.
XOCHTaHHHT FeOMeTPHK MabHOCHAaH GoHAaNaHub, aHAJIUT UK
reoMeTpusiiary KYIIHHA MacasajapHH €UMIll MYMKHH.

(3)

2. XOCHJIaAHHHT MEXaHHK MabHOCH

y = f (x) xapakat KOHYHHSTH GepwiraH GyJca, f' (x;) Me-
XaHMK TOMOHJaH YHHHT X, MOMeHTjarud (ma#itaard) yarapuul
Teaaurunu (v (x;) = f' (x1)), f” (x;) 3ca xapakKaTHUHT Te3JlaHH-
wued (a (x,) = f” (x;)) ndonanainy.

351. y =x%4 2x srpu umsuguunr M (1; 3) HygTacuiau
YTKasuIraH ypHHMa Ba HOpMajd TYFPU YH3HKJAp TeHTJaMaja-
PHHH TOIIHHT.

A YpuHMa TYFpH UHM3MKHHHT Gypuyak KO3pObUIHEHTHHH TO-
MU YYyH aBBas GepuiraH GQYHKUMSAAH XOCHJa OJIaMH3:

y =3+ 2.

By xocunanuur x = 1 HyKTajarMm KHHMaTH ypUHMa TYFpU UH-
BUKHHUHT Oypyak KoapbuiHeHTHHH HboAantalid, AbHW k=
=3 .1+ 2=05. Ulyuga#t xkunub, yputMa Terriamacu y — 3=
=5 (x—1) éku bx —y —2 =0 6ynub, HOpMan TYFPH UH-
3UK TeHIJamMacd 3ca y — 3 = ——%_)— (x — 1) éku x + 5y—16=

=0. A
. 3562, Kyiinnary 3rpy 4M3HKJIapHUAT KeCHIIHI O6ypuaruHu

TOMMUHT

1) x4y -—4=0 Tyrpu uusug Guaan 2y = 8 —x* napa-
6oaa;

2) x* 4 44* = 4 smumnc 6unan 4y = 4 — 5x* napaGona.
A 1) Tyrpu uusuk Gusan napabosia TeHIJiaMajlapuHu cucTeMa
KHAN6 eyud, YJApHUHT KeCHIIraH HYKTaJapHHH TONaMH3:

x+y—4=0, y=4—x, 2 0,
{2y= 8 — x? 6{2 4 —x) =g~ ¥ =0,
x1=0, 5= 2y, =4, y,=2

Hemak, A (0; 4), B (2; 2) {(22- uu3ma). Cyurpa mnapa6ona
TeHIaMacHAaH y HM Tonamus: y = — x. [lapa6omanuur A Ba

B uykranapuiaH yTraH ypHHMa TYFpPH UMSHKJ/APHHHT Oypuak
Ko3bpUIMeRTHHH TOMNaMu3:

ky=y,=0, ky=yp=—2.
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e
LN
o

22- yusma 23- yuzma

x-+y—4=0 1yrpu quamﬁnur Oypyak KoabbHIHenTH
VHHHT XaMMma HykTamapuia — 1 ra Tedr.
0—(=1)

ypa tgd = —r=—— = = 45%
(3) popwynara K5pa tgd = == b =1, A= 45%
— 142 1 o
tgB=———"—=—, Bx 18,6°.
& i+2 3 >
2) Irpu YUSHKIAPHUHT TeHIJIaMasapuHu CUCTeMa KUUG ednd,
yJApDHUHT yMyMu#l HykTanapunu Tomamus: A (1,2; — 0,8),

B(0; ), C (—1,2; —0,8) (23- uusma).

Onau saiunc Ba mnapabosaiapHAHT HCTasiraH HY KTacHAaH
YTKasuaraH ypHHMaJapHHHr Oypd4ak Ko3(ppHUUeHTAapH HU yJaap-
HHMHT TeHTIaMajiapufial ¥ HU X HHHT QYHKUWAcH cudarnia
kapa® XOCHJIa OJIHII OusaH TONAaMH3:

Vit X
y=-—7 vkl’_y'“—4yv
T A . .4
y=1 4x,k2 Y 5 *

Byaapra A HyKTaHUHT KOOpAMHATAaJapUHH KYHuG, KyiHzaru-
Jiapra sra GyJiaMu3:

3

kl:%’ k2=.—3’ tgq}: :—‘27,(9%920

| Q——

8

Bepunran srpu umsukiap Oy ykka HucGaTaH CHMMETPHK O6Y.-
ranu yuyH C HykTaja Xam ymaap 92° Gypd4ak ocTula KecCu-
majgy.
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B nyKTala ky = '—% =0, ky = —%-020 6yarany yuyH

tg@ = 0 6y.m6, srpy umMsHKJap YMyMHH YpHHMA TYFDH YH3HK-
Ka sra Oysnanu, Oy xo/ia yJap KecHWMalau, 6Gaaku 6up- Ou-
pura ypuHagi. A

353. Moaauil ByKTa TYFpH 4u3uK Gyfnab s=#-F2f4 3
KOHVHHATTA Kypa XapakaT Kuica, YHHMHT ! =5 CeKyHAJZaru
XapakaT Te3AMIHHM TONMMHT (#§s1 s MeTp OunaH ysuananm).
A XapaxkaTHarH HYKTAHUHT Te3JuTH v HyJa s JaH BakT ! 6yiu-
ya OJMHTaH XoCHna Gujan wdojananaiu. bepuiran macana
waptura kypa v=2{--2 ymymnii TeaaHknn noonanaiin. by
xoana { =5 CceKyHAJArH XapakaT Te3JIUTH

vy = (2t + 2),_. = 12 m/cex Gyanu. A

354. y—=x*—2x -5 5rpu uudMKNa OpAuHaTacH abciuc-
cacura HucGataH 4 MapTa Te3poK Yycaaurad HYKT4HW TOIMHT.
& Depunran ¢dysruusias xocHnaa onamus:

y = 2x —2.

Xocuiaa abcuucca (apryMeHT) HHHT Veuura HucGaTadn opiuHaTa
(PYHKUBA)HMHT YCHUI TE3JUTHHHM GUIAMPraHd yuyH 2x — 2=4
apT W3JaHa€TraH HYKTaHUHT abCHHCCAaCHHu HoAana#au, op-
IMHATACH 3C4 STPH UYH3MK TeHrJgamacd y = x> —2x +5 na x
ypuura 3 Hu Kyhuw Omaan tonunaiu. Hlywpalt xuau6, wsna-
naérran nykTa (3; 8) sxan. A

355. Momnuit nyxkra s§=2f*4 3f{--5 KouyuusaTra Kypa
xapaxkar xuJjany, 6yHia macoda s CaHTHMETP, BakT ! CeKyH[I-
Jnap 6unan Youananau. MoanuBi HykTaHuHr f=1 JaH {= 5
raya 6yaraH BakT OpanuFujard ypraua Te3JIMTHHH TOMHHT.

A Mopinit HYKTaHHIT §pTava TesJuru Uy, = i—j ¢dopmyna
Gunan Tonwiand, Oyuwia As=s ({,+Af)-—s (f,) Monpaui
HyKTaduur A{ BaxT mupja Gocu6 yrran #yau. Macajga wap-
TuaH fy= 1 cek, f,+ Af{=>5 cek Gyaranu yuyH UVP:%;:
_ S ~-S(l) 252135 +5— (21243145 _ 60

4 4 4
= 15 cmjcex. 4

356. HMcutuaran JKUCM NacTpPoK TeMIepatypasiud XojaTra
KupuTHaca, coBuil OGonntafiin. a) COBHIUHHHT VpTaua Te3JHrH;
€) GepuiraH mafiTAar¥ COBHMWI TE3JMIH J€raHia Humajnap Ty-
mynuaagu? Msoxmaaur.

A JKuemuunr ¢ naditaaru temnepaTypacH T 6yacud. Mabaym
At BakT Vriu GuiaH HCHTWJITAH AHCM TeMIlepaTypacu ¥ ara-
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paau, yuu AT ne6 Oenrunafivus. Y XoJia COBHUIHHHL YpTa-

AT o «
Ya TeHTH Uy, = T Jad ubopar Oynafd. { MalTAaru COBHIL
TE3JIUTH 3Ca
. AT 4T
v=Ilim v, =lim — =—
A0 TP Ate0 At dt

naH ubopar Oy.1ald. A
357. Moanuit HyKTa Tyrpu uu3HK Gyinab x = Asino? Ko-

oo 2n
HYHHAT 6y#inya TeGpaHma xapakar Kudaiw. HykraHuHr tz?;

MaiTAard Te3JHMrH Ba Te3JaHUIUMHH TONHHI. XapakaT Te3ja-
HHWHHAHT X HUHT YeTJIAaHHIIMTA MPONOPLHOHAJM SKAaHHHH Kyp-
CATHHT.

A XapakaTHHHI' HXTUépHH { MaHTAarH Te3qWrH U Ba Tes-
JAHULWIK @ JAPHH TOMAMH3:

d2 .
zg-)c—:/lmcosmt; w=% = _Aw?sinot.
t de
2n
t="— nav=Aow, w=0.
[}

Tesnaumt w Huur udbojacH 6unaH X HUHT HPOJACUHH cO-
JUIMTHPUO, OMPH HKKHHUMCHAAH V3rapMac KynafiTyBuH GuiaH
dapk, KWIHIIMHE KYpcaTaMu3: w = — 0°x. A

358. Tyrpn uusmK Gyiinabd xapakaT KH/IA€TTaH KUCMHMHT
Te3urd YHHHT GocuO YTraH HyauHUHr KBaApaT WJAM3Ura Opo-
nopuuoHan. BysaérraH xapakaTHHHT {3rapmac Kyd4 TabcHpuja
GaXKapH1aéTTaHuHU HCOOTJIAHT.

A Heloton KoHyHH GyfiMua XapakaTHH 4akHpyBYd I Ky Tes-
JIAHHILra MPOINOPL HOHA:

o
F=p95
df

Macana waprura kypa %if =rVS. Byuzaan xocuna o.46
TONaMu3:
a3 :x.__l_ .45 =___7“___.;v]/§_—__7ﬁ_
di? oVs ¥ V3 -2
Hemak, tabcup 3TyBUM Kyu F = %)1-2 (const). A

359. y = x* 4 5x — 1 arpu yusuknuar M (1; 5) HykTacu-
AaH YTKa3u/AraH ypHHMA TYFPH Y¥3HK TEHIJIAMAaCHHH TOIIMHI.
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360. y = Anx srpu uusngnunr M (1; 0) Hyxracuaan yT-
X

rad HOPMasJ TeHTJIaMaCHHM TOIHHT.

361. y= 32);— uugpkhuar M (2; 2) HykTacHam YTran
YpHHMA Ba HOPMAJ TYFPH YH3MK TEHTJIaMaJIapUHH TONMHT.

362. y = 1:_:; 3rpy uHM3nK abcuucca VKU Ounan Kayjai
6ypuak oCTHia KecHIHagH?

363. y = sinx cunycouaa abeiycca YKH OHIAH KOOpAHHA-
Tanap 6ouikfa KaHRal Oypyak OCTHAA KecHiaiu?

364. y = x4 3x — 5 napalonaHuHr KaficH HyKTacaaH
VTKasuaraH ypuHMa TYFpH 4H3HK 7x —y 4+ 3= 0 7TyrpH yu-
3HKKa napannen Oyaain?

365. y=2x®—tx>+5 orpu unmankuuar x = 1 HyKTaza
YTKasuarad ypunMaHuir Oypuak Kos(pMLHEHTHHH TOMMHI B2
YPHEMA TEHIVIAMAaCHHH TY3HHT.

366. y=x? napabonaja x, = 1 Ba x, =3 wuyKranap op-
KaJau KecyBuu Y1xasunarad. [lapaGonanunr kKanpail HyKTacuaaH
YTKa3wiraH ypHHMa KecyBunra napaiien 6ymaaau?

367. y = sinx cHHycoula Ba X == COSX KOCHHYCOuJajap
KaHjlall Gypuak oOCTHJA KeCHUIaju?

368. x=1t—1, y=1—12¢{+ 1 5rpn YHIHKHHUHT Kalcu

HyKTacuiaan Yyrkasusran ypunma: a) Ox ykxa napajnen; 6) 9x-+
4y -+ 3 =0 TyFpu YH3MKKA mapajien 6ygagu?
A Dy macanand euMiliia TYFPH UH3HKJADHUHT Napanesiuk
waptuaad oinananamMus. Arap TYFPH uM3MKJap y3apo Napas-
Jgen Gyjca, v Xojaja YJAapHHHT Oypuak KO3(GhUIMEHTIapH TEHT
6yaanu. STpu UM3MK NapaMeTPUK KVPHHHIINA OeDHJTaHH YUyH
xocuna omumga 3-§ parm (3) dopMmynaian doHranaHamus:

dy’
‘ , dt 32— 12
SR el R T ')
& !
dt

By xocuna Gepuaran srpH UMSMKHMHI HCTa/lraH HYKTacHIaH
yTKaswIraH ypHHMa TYFpH UYM3MKHHHT Gypuak Ko3hhHIHEeHTHHH
‘udopanaian.

a) ¥ un Ox Yyguuur Gypuak kosbdunuenrura Tenraad,
KyHujarsra sra 6yJamus:

3 —12=0; *=4, t=x 2.

{ TapaMeTpHHHT TONW/raH KuiMaTjapuau OGepHarad 3rpu

up3¥K Tenrjamacura Kyin6, Ox yxka napanjen O6yJjrag ypHH-
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M2 TYFpH YM3MKKA TEerHllIH HYKTa KOOPJAMHATajapura sra 6y-
aamus: (1, — 15); (— 3; 17).
6) Xynau a) Jdaru Kabu #ya tytub, y' = 34— 12 = —9;
=1, t= =+ 1 ra sra 6ynamus Ba (0; — 10); (— 2; 12) nyk-
Tanapﬂu XOCHJI KHJIaMI/Is. A
369. Xapakat kouynu s=1¢ In (1 4 f) kypussmga Gepun-
rag. {= 2 nmaliTAard xapakaT Te3/MIHHH AHWKJAHT,
370. 8r maccamn xueM s= —1--In (1 £+ (1 4 ¢
KOHYH Oyfinua TYFpH 4YU3HK/JIH XapakaT KHJIMOKJA. Xapakat

OouliaHuHAaH OHP CeKyHA KeAHH *KUCMHHHT KHHETHK SHEpPTHsl-
mu?
CH —— HH TONHHT.

71. XuMmuK peaxkiusa *apaéHuja { Bakrra GOFJIHK paBHIIAA
xocun Oymapuran Q mugiaop Q = a (1 -+be™ ") dopmyaa 6u~
Jgan Gepuaran. Peakunsi Te3JUrHHU TOIHHT.

372. Fuanmpak wysjai afinauafuky, YHUHT aHjanuo Oyp-
Yary BAKTHHHI KBajpaTHra nponopuuoHas. Fusnupaxk Gupuoun
alnaHuiiHEH 8 cekyuiaia Oaxapalu. XapakaT OOULIaHTaHAaH
32 cek yrranjlaH KeHuurd ai/IaHUII Te3JHMCH © HH TOMMHL.

373. CuMaan YTyBYUM 53/CKTP TOKHHHUHT MHKIopH [ =0
naéitiay 6ouiab Q = 26* + 3¢t -+ 1 (ka1) bopmysaa 6unan Gepu-
raH. 5 CeKyHANaH KeHUHTH TOK KYUMHU TOIMHT.

374. Maccact m ra Tenr O6ysaran uyxra Ox ¥K O6yinab
TeOpanald. YHHHC ! MalTA4ard TYPFYHJIMK XOJATHAAH X UeTja-
HHUIH X == Ae % cos (at -+ b) dopmyna Gunan Oepunran. Hyxk-
TaHHAT XapakaT TEe3JIHTHHM BAa YHIa TabCHD STYBUU KY4HM, TO-
MUHT.

375. Moanufi HyKTara TabCHp 3TYBYM KyU YHHHT XapaxaT
Te3JHrura Teckapd npomnopuxonad. By xonma HYKTaHUHE KH-
HeTHK SHEPrHsiCH BAKTHHHI UU3HKJIH (QYHKIUACH OYJIMLIHHE
HUCOOTIaHT.

5-§. ®YHKUHUSA JHPPEPEHLIHAJIU

1. Arap y = [ (x) ¢ynuxuusHuur Ay oprrupmacusn Ay =
=A-Ax +oa (Ax)-Ax kypuvuifa €3um MymKHH Gysca, opT-
TUpMaHUHT A x ra HucGatad un3ukgd KueMu AAx ra QyHx-
musHUAr Auddepenunand Jeinialu Ba dy ¢ku df (¥) opxanu
6earunanaiu: =

=A-Ax.
Bynna A Gupop conm 6yuub, Ax ra Gorank smac (dagar x ra
GOFAuMK, OYJHUIM MYyMKHH), llmoc (Ax)=

Huddepenuuan MaB}KyIL 6yJ1num yuyH ueksad xocuaa [’ (x)'
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HUHI MaBXKYJIMCY 3apyp Ba eTapaufup, y xonna dy = f'(x) dx
6yaanu.

2. Arap y={ (u), u= @ (x) Myparka® QpyHKUHs Gepusaraq
6yaca, y xonna dy = [ (u) du (muddepenuuan GopMacHHUHT
HHBaPHaHTJHIH) OYJsafn.

3. Arap Ax erap/nya KHYHK 6y.ca, y xonda Ay =dy
TakpuGuit opmysia ypunmi 6yaub, | Ay —dy| a6comor xato-

Ay—d
HY, |——JA—-—1 HUCOMH XaTOHH udolanaiig.

n

; y

4. IOkopu rtaprubsan auddepennmannap dy, dd, ..., d"y
66, x spkan yarapysun OYarania d'y = y™-dx" 6Gyaamn.
Arap y = f(u), u= (x) 6ynca, d®y =/[" (u)du*+f (u)d%u
Oynnb, Gynfa Anddepenunan GOPMACHHHHT WHBApHAHTJMTH G-
3HJIAJH.

376. Ky#ugard ¢yukyusiapHuar Auddepennunaimapuad To-
TIHHT:
1) y=x*—3",

.3
F (¢) = 2 1sin 2,
2) F (¢) = cos 5 sin P

3 z=1In (1 +e*), dzl, g s ="

A DBepunrad ¢yskuUHsHHHT XOoCHJacHHH TonuG Ba YHH 3DKHH
yarapyBunguHr Audepentsaiura Kynadtapud, Gepuwirad ¢pyHk-
HUAHEHT AuddepeHLuasniu TONaMHU3:

1) dy = y'dx = (x2 — 3" dx = (2x — 3In3) dx;
2) dF (9) =d (cos -+ sin ) == (cos -+ sin (P> d(p =

_—_(—lsm 3( )—kcoscp (i)ﬂjldcp:—(%sm + =X

X cos i) de;
?

/

3) dz _(1—}—610") dy — [0cto*

1+ e10% T
| 10¢10x 10-1.0,1
dz | ~<——e—dx) =000 05 a
ix=0, dx=0,1 o1 etox x=0; dx=0,1 2

377 Kyfunarunapuu TaKpuOuii xucoosaur:

1) ¥V 17, 2) arctg0,98; 3) sin29°.
A Arap f(xl) uu xucobnaérranga [ (xp), [ (xo) JIApHH  XH-
cobmalli CORAapoK Gyiaca, y Xoada X; —- X, = dx alHpMaHHHT
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abco/I0T KuiMaTu 6yinua eTapiu KMUWMK KuiMaTeaa (yHKINS-
HHUHT OPTTHPMaCHHW YHHHT AuddepeHnHasn GuaH aaMalllTHpHIN
MyMKHH:  f () — [ (xo) = [ (xo) dx. DBynpa Tonmmmmn xepak
6yJAraH MuKJOPHHHT TakpHOuHA KufiMartu

[y =f () + T (x) dx (a)
dopmysa 6UnaH TOMMJAnLH.
4, 4,—
) v 17 8u | (x) = v x &yskuusHpHr x, = 17 parm xy-
cycrm KHHMaTH Jeb kapahimus.
= 16 6yacun, v xoaaa [ (xg)= 1/ 16=2 [ (x) =

]x4 = 1 = ~1~dx——x—x—1
4 x=16 43765 4-%/'23 32’ 1o

Bynapuun (a) dopmysaara Kysimua:
1 1

VIT 2 (F (00 + ' () d9)1,, 5, gt =255 1= %z2,031.

2) arctg0,98 nu y = arctgx dynkuussunr x, = 0,98 naru
Xxycycuit KuiimatH Je6 xapaiiMus. x,= 1 OyJcuH, y xoJia

Y (%) = %; ¥ (x) = ;dx == x;—xy=0,98—1=

1
I+ 22 ly=1 2

= — 0,02.
(@) dopmysagan doinananub, xyhuparura sra 6ynamus:
arctg0,8 ~ y(x,) + y'(xo)-dx = arctgl + -1—1%%2_) =

Fyd 1 .
=2+ (0,02~ 0,7754.

3) y = sinx QYHKUUAHUHT X = arc29° = %) -29=yx, marn

o o : 1] o
xycycuit kuiiMatnau sin29° Ba Xo=— Je6 Kapab, Ky#ngarura sra

6y/1amMu3: _
n 1 V3
y (xg) —Sm-g =-2—; (xg) =cos x x:1=—2; dx = x, —
6
29 .
o ﬁ—%[: —1—55; sin29° & y (xg) + 4" (%) dx =
—1 Vs (— -”—)zo,4848. A
2 2 80

378. y = lnarctg (sinx) c&yurnuswper JanddepeHLyaIuEy
TOIMHT. ;
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A By dynkuuaxusr nudbdepenunasund GeBOCHTA  TOIHILHH
KypcaTaliHK:

1
.d (si
d (arctg (sinx)y  1+sinx (sinx) . cosx-dx

arctg (sinx) arctg (sinx) - (1 + sin%x) arctg (sinx)
379. f(x) = 2x3+4 2x — 1 Gepuarau. Arap Ax =0,1 6yx-
ca, Af (1), df (1) napuu Tomumr.

380. y = x® — 7x* 4 8 dyukuusa Gepunran. x =5 Ba Ax=
= (0,01 6yarauga ¢yHkuusa oprrupMacu Ay Hu XuCOGMAHT.

381. f(x) = L ¢byukuua Oepunrad. x = [ Ba Ax = 0,01
X

6yaranga Af (1) Ba df (1) un Ttomunr. A6comor xarto | Ay —
. Ay —dy
~—dy| Ba uucOMi xaro —
y
382. llap panuycu R =15 cM uu 2 MM ra y3aftupuica,
YHHHT Xa¥MH TaXMMHaH KaHdara Kynasgu?

, JIapHH XHCOOJMaHT.

383. Om xonyuu [ :RE ra Kypa KApIWIWJIHKHHHT €eTap/u
KHUHK MUKAOpAA y3rapuiig OujaH TOK KYY4d XaM Yy3rapaiu.
By X0/1a TOK KYUHHHHT Yy3rapuiid Takpu6an Al = s -AR _
dopmyaa OunaH TOMMIMIIHHE KYpPCATHHT.

384. y = arc tg L dy =?
x

385. y =(arcsinxp®, dy="7?

386. y=1 1 +sintx, dy=?

387. y=V1—x%, dty="7"

388. y=arc cosx, d’y="7"

389. y =sinx-Inx, d*y="7?

390. y=In L =5, qy=>

1+ x2

.391. x ra uucGatan |Ax| HUHL eTapiu KHYMK KUHMAT./a-
pa Yy4yH Vit ~ Vx+31/— TakpuOud  PoOpMyJIaHH
KeJITUDHO UYHKApPHHT.

392. oo HUHT eTapu KUYHK KHiMAaT/1apHia ;/ 4o =1+

¢4
-+ — B3KaHHHH KYPCaTHHI.
n

9t
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393. 4]/16,64 HHU TagkpubaH xucoGaanr.

394. In 0,9 nu Ttakpuban xucobjamr.
395. cos 31° nu TagkpubaH XucoGJaHr.

6- §. JIONUTAJIb KOUJACH BA YHUHI & YHKLUA
JIMMHTHHH TOMUILUTA TATBHKH

1. Jlonutaabp xoupacu. Arap f(x) Ba ¢(x) dyuruusiap a
HYKTaHuHT Gupop u(a; 6) atpoduaa (@ Aan Gouwka) andbepen-
npanananyBun (6yHIAa a —COH €KH oo GYJHIIM MYMKHH) Ba
lim f(x) = ]1m ¢(x) =0 én lim f(x) = 1im @)= « 6ya1-

x—a x—a x—>a

ca, y xonana l1m JACI = lim F® 6y1anu (YHT TOMOHAATH JM-
x—=a ¢ () x—a ¢’ (x)

MHT MaBXKyj[ Ae0 kapajaih).
['( ) 0oy . 00
Arap lim ( —) €KH |— | XoaHra xesca Ba 6y xoaiaa
x—a @ (x) \ 0 0o
HaTHXKara spuimmia Jlonyranb kOHAACH axamHATIHPOK Gyica,
VHlaH KaHTta-kaiita doljataHuil MyMKHH.
2. (0- ) Ba (00 — o) KYPHUHHUIIIAFH AHHKMACIHKJIAD aJ-

o 0 . 00
refpallk waksg ysrapTupuil 6uian |- Kkounaara, SbHul — SKH —
o0

AHMKMAC/IHK/IAPTa KeATHDUIAII.

3. (09, (=%, (17) xVpanuuinaru aHMKMac/IiKIap - Jiora-
pupmai Eku (f (x))? ) = v [0 maka yaraprupunn Guian
(0 o0) KypuHHIIra KeATHPHIALH.

Ky#fingary QyHKUMSJIAPHUAT JIMMHUTAADUHA XHCOOJIAHT:

396. 1) lim 16
x—2 x3-}bx2—6x— 16
2) lim M;

n
x—a X —a

3) lim 1 — cos ax;
x—0 1 —cos bx
. k¥
4) lim —-, 6ynaa k>0, n—mnHaTypaa CoH,
X

x—~+

5) lim 2.
_,J'l:_ sec x

— 16 0 . (x¢ — 16)’
A 1) lim —)=1lim — —_
X2 X3 + 5x2 — 6x — 16 0 =2 (x34+5x2 — 6x—16)"
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im 4x3 . i2 _ _]_6
x—2 3x2410x —6 26 13

9) lim =" :(9): lim " =™y M

x—a X'—a’ 0 x—a (X — a)’ ioa  nx"l
— @_ amn—n-
’
n
. 1 —cos ax 0 . l — cos ax)’ . asinax
3)11m———-——:<—)=11m( Y lim — =
x=0 1—cos bx 0/ x—0 (1 —cos bx)’ x—~0b sin bx
_(O — lim (asinax)’ .. a2 cos ax a2
0 x=0 (b sin bx)’ x—0 b% cos bx b2’

By muconpa Jlonutans KouiacH 2 MapTa Kyianumgd.

fx kxys SRX oot
4) lim e—n=<°—°)= lim L = |im i__:<_):

x>t X 0o it (K kot nS ! o
. ke’ . k2 ¥
x40 (MXPTY x>ttt (n—1)x oo}
n kx
= lim ke = 4 oo,
x>t  H#l

By muconna Jlomnrans Koujacugau n Mapra ¢offasaHuI-

AH.
. t : . t ! . sec2
5) lim £X =(®) = |jm B2 _ jjm 22X
w o oSec x oo n (secx) nosecx-tgx
x—>—2— — — X —
— lim sec x :(02): lim (sec x)T’ — lim sec x;tg X _
o tg x oo x_,i‘_(tg x) o, T sectx
2
= lim g x =
T SeC X )

By epaa Jlonutanp xoudacugan GoiiflajiaHull axaMUSATCU3AUD.
Byunait xonna numuraapan xucobsamt yuyH Jlomurams kouia-
cujan (oiiasanMaciaH OAJuH 3jeMeHTap aJaMallTHPHINIApJaH
(pofifananamus;
. tg x oo . sin x - cos x . .
lim £ :(-): lHm —————— = limsinx=1. A
91

T oSec x 00 cos X 7
Xn — PR

X—r

397. 1) lim x - ctg 2x;

x—0

93

www.ziyouz.com kutubxonasi



2) lim Vx - 1n x

X340
3) lim (tg ¢ —sec ¢);
14

Qs — .
. 1
4) lim (—-— — —).
{—0- \sin £ t

A By aumutaap 0- o kM oo — oo Kabu xomnap Gyaranu
0 . 0o o
YIYH yJapHu - €KH — JApHHHT Gupura KeatupuG, cyurpa Jlo-
[o o}
IHTanb KoujacuiaH doliialaHaMus:

1) lim x-ctg 2x = (0. ) = lim _"_.Z(E)Z
x—0

x>0 tg2x 0
im0 i L L
=0 (t€2x)) x50 2sec®2x 2
9) lim Vx-In x=(0- o) = lim 2% =(§)=
X=—-0 x40 1 oo
V=
. (In x)’ . 1/x . 3/—
= |lim ———— = lim —— = — 3 ]im szO;
ko0 (1 PEY  xoqo — 1/3 Px2 x40
3) lim (tg ¢ — sec @) = (oo — o) = lim S0 2—1__
oo T o S @
=(%) = lim tine—D" (p_',])' = lim 2% _—;
(p_)n_; (cos @) o T sin @

- . t—si
t—»0 \sin £ t t—»0 ¢ sin ¢ 0

— 1lim (t — sin 0)’ = 1im l—cos ¢t _(0):

t-0 (¢ sin t)’ t-0 sin £+ fcost o
— lim .(l — cos 1)’ — lim sin ¢ ' —
t=0 (sin £-F fcost) t>0 2cost—tsin ¢

by mnconza Jlonuranb xoujacu 2 Mapra MULIATAIAU. A
398. 1) lim (tg x)'8%%
k14

Xy —

x=0 X

2) lim (_1 )‘g %
94
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3) Ill’l'l xsin X,

x—0
A By gumutaap 1%, ° 0° xypunuwgars xosnmap GyJaradu

yuyn yaapud 0 - oo KypHHHIIra KeJTHPaMH3, CYHIpa YHH iy

- 0 o i o
éku — Kypuuuwra kenrupuO, Jlonmuraiah koujacuiaH ¢oHga-
oo

JgagamMu3. DyHuur yuyd Gepusran QyHKUMAHH JOrapupMaadMus
Ba (DyHKLUS! JOTapUPMHHUHT JHUMHTHHH TONAMH3:

1) a=lim (tg x)** =(1%);, In a= In lim (tg x)e* =
11 aT

X —
4

lntgx__(g o
w2 = (o)

X —

4

= 11mn tg 2x-In tg x = (oo -0) =:m£ g 2
4

X-> —

1

, — -sect x
_ (Intg x) = lim tg x -
n (ctg 2x)’ 2 — 2 cosec? 2¢
4
gemak, lna=—1;a=¢ L, aeun a= lim (Ig Y)e ¥ =¢ ' =
n
Xy o

1
= — 3KaH;
e .
. t . 1\tg x
2) lim (—l—)gx= (9. Bynga xam a = lim (—) ae6
x—=0 X 7 x—=0 X
JiorapumaaimMus:

In a=In lim (l)tgxz lim tg x-In ;lz(O-oo) =

x—=0 \ X x—>0
1 1y {
In — (ln ‘;) X __x—z-
= lim —= =(f)=1im—-——, = lim ——— —
x=»0 Ctg X [e ] x—=0 (Ctg x) x—0 _ i
sin? x
. -sin? x- 0 . sin2 x)’ ;. 2sinx-cosx
=11m1_532__x:(~):11 Gin® 97y 2sinxocosx
x—»0 X 0 x-+0 (x)’ x-»0 1
= (),
0 . 1 \tg x
IeMak, In a=0=>a=¢e" =1, avuu a = liin (—-) =1
x—0 \ X
3KaH;
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3) lim (xyi** =(0%; a=Ilim x"* ne6 morapudmnaii-
x—0 .

x—0

mu3: In a=In lim x"* = lim sin x - In x =(0: (— )) =

x-»0 x—0
. 1 . 1 ! . 1
= [im ai.J :(o—o)zlxm—(i_x)—,zhm A
x>0 l/sin x 00 x=0 (1/sin x) x50 cos x
sin2 x

sin x sin x

= —1im =—1.0=0;, Ina=0, a=e"=1,
x—0 X CcOS X
AbHN @ = lim x*"* =1 skan. A
x—0
399, lim LSS X
x—0 X
400. 1i aVr
. m ———-—.
x>0 Vsin bx
Xt
401. lim ———!

x—0 €08 x— 1

. e — e~ — 2x
402. lim —& — <%
x—=0 X—Sin x

403. lim lnsin 2
. x—»0 In sin x

404. lim (x* -e=).

X—

405. lim (x-sin i).

X—> @ X

406. lim ((a2 — ) g ;‘—‘P)
a

P-+a
407. lim(‘—-—-"—).
=1 \In x In x

408. lim (ctg X — L).

x—0 X

409. lim (x%-eV*).

x=0
410. lim (tg x)>—=,
T

X —

411. lim (e* + x)V*.

X—=r
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tg ax
412. lim (2— i‘) 2

Xx=a a

. . X—sin x
413. lim ——— =1 TeHrquKHH uc6oTAaHT Ba Gyuja
X0 X 8in x

slonutane xonpacunu HULIATHO OYJIMACAHIHHH TEKLIUPHHT.
414. lim (sin x)sin*,
x>0

7-§. TERJIOP $OPMYJIACH BA YHMHI TAKPHBMA
XHCOBJIAIIVIAPTA TATEHKH

X =a HYKTaHH §3 HuHra ojraH GHpPop uHTepBasja f(x)
¢ynkuusa (n + 1)- Taptubraya Gapua xocHianapra sra Gy
cuH. ¥ Xomja f(x) QyHKuuAHH n- Japaxann kynxag Ba R
KOJAHK Xald HUFPHHIMCH IIak/JMAa HpOJaialll MyMKHH:

n

10 =i@+ 2 —a)+ LG —ap + L0 r—ap

(n-+1)

f {© (x—-a)”+1
(n+1)!

(konpug xanuuur Jlarpamx gypunminm), Gynjia ¢ con a Gunax
X opacuia éTyByH COH, ¢c=a-+6(x—a), 0<O<l1. ()
tdopmynara Tefinop dopmyaacu aefiunu6, yuaan uxtuépuit f(x)
GyHKuugHu TakpubaH KyNxal KypuHHMIuAa Hbopanawina ¢oi-
JlaJlanunau:

(n)
+ ... +f_n‘_“‘_>(x-a)n+Rn 7); R,=

f(x)zf(a)—}—f—l(T‘I)(x—a)+f—2§—‘3)(x—a)2+ s

(n)
+ L @ _gp. *)
n!

(*) ra Tefinop kynxajaaury nefuaany.
Arap Teiinop ¢opmynacuna a =0 6ynaca, y xonga Mak-
JopeH copmyJsiacH xocun Gynanu: -

, " " (n)
F=1O+ L1054 L0 1Oy L Oy
n--1
£ o i
(n1)!
JIEKHH KyMuWiHK yHKUusanap yuyH MaxkmopeH ¢opMmyJacunu
awIatHl 6yaMaiav, uyHkd x=0 ga 6y QyHkmusnaap €ku

k4
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yJapHHHT XOCHJIaJapH MaBXyh OyMaiiu (Maca.rxaﬂz In x;

1
ctg x; x).

415. Ky#unaru QyHKIHANADHUHT Xap GUpUHH TakpHban
ra uucbaTaH n-Japaxand Kynxaj Kypusuiluia wudosanax:,
KOJIIYK XaiHH Gaxo/iaHT Ba YHHHI X HHUHI KaHAad KuAMaruia
YeKCH3 KHYpaHUIIHHY KYPCATHHT:

1) e¥; 2)sin x, 3) cos x.

A bepunran f(x) ¢yHKumAHM x ra HucGataH n- Aapaxkaiu

Kynxal KypuuuumMia TakpuGan wudojanawr yuys f(x) QyHk-

ousSHEHT  Maksopen Kynxanuuu €3u6 oaum Kepak. Cyurpa

f(x) byrxuus yuyn Maxsopen dopmynacuman KoJAMK Xan R

HY TomMW Kepak Ba lim R, =0 ypuwim Gynanuran x HuHT
n-—+ o

KHIMAT/IADHHN aHUKJAIl Kepak.
1) f(x) =¢* ¢yHKUMA Ba YHHUHI XOCHIANAPHHHHT X = 0
Jlary KuAMatiapuHu XucoGiaiMu3:

fy=e, FO=f)=Ff"x=...=fB()=¢;
fO == 0 =Ff0=...=[B(0) =1
Sunu Maknopen Kynxapmurufad doinananib, TpaHCUeHJeHT

dOYHKUMSA ¥ HUHT Takpubad f- Japaxanud KYnxal KypuHUAa-
ri 1poJaCHHH XOCHN KHJIaMH3:
n

R N R (1)

n!

By TtakpuGuii TeurnukjAa KuiuHrad xato MaksopeH QopMysaa-
cullarM Koaauk xaj OujaH aHdkjJaHafgd. €* (QYHKUUA Y4YH

KOMAUK Xal

+1
=7 M 0<f< 1,
" (a1
R, HuHr KufiMaTH 7 ra Ba x ra Gorankaup. Macanad, n=
1 1 3 1
=3B x=1g1ga Ry=—e® <« —e< = = —, uynku
aa R 41 4! T
0<f<l, e<d.
I 3 1
=58Ba x=1 ga Ry= —e® < — =-—— Ba xo0Kaso.
" x=11a Ry 6! o1 a0 2%
X Kauja#f GyjuMacHH n—- o Ja KOJAMK Xal
n+41
R, = X e >0
(n-1)1
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xn—H

(n+1)!
am erapad, uyHkn 0 <0 < 1 6yaranu yuyn €% veknan-
MHK/JIOP.

. ‘Arap x TaliuH CoH 6yJca, Yy Xonha Wyniaad 6yTyH Myc6ar

X
N con Tonmaamky, | x| < N Gyaanu. LN—~ g Gearunamidu

{ o
“ypcaTalniuk, GYHHHT YUYH n~> oo Ja —~ 0 HH HC-

kHpuramus, y xoafa 0 < g<<1 Hu sbTH6OpPra oaub, n = N--
+ 1, N+2, N4 3 Ba X0Ka30 xuiiMaT/iapjia KyHuJaruHu €sa
0J1aMH3:

""+1!_£.£i LA I
(n+1)! 1 2 3 n n+1i
—|x .,i * x x *
1 2 3 N—1 N n n-+1
N—1
X X X X
<Z.Z.Z2 . == .0q...0= -g"N+2) yyHku
1 2 3 v—1 79 q (N——l)! 9 Y
i |=e 5l < Tl
N el | =7
N—1
Awmwmo, (J;V Y MHKJOp Vy3rapMac, SbHH n ra GOFIHK — 3Mac,
g"—Nt? 3ca n—>' pma 0 ra wuntunaan. Ilynser  yuys
n+1

= (), aemax,

lim
nae (n4-1)!

lim R, (x) = lim eex = 0.

n— o Ny oo (n+1)1

Illyupai K6, X Xap Kawjai Gyaranja XaM eTapiu COHJar
XalJapHu oaub, € HH HCTaJran aHuKJuK OnjaH Xucobsai
OJIaMHu3;

2) sin x ¢yHKuMs Ba yHMHI XOcHJaJapuHHHT x = 0 Jard
KUAMaT/JIapHHH TONaMH3!

f(x) = sinx, £(0) =0,
#' (x) = cosx = sin (x+—;), 70) =1,

f’(x) =—sinx = sin (x + 2. %), f7(0) =0,

[ (x) = —cos x = sin (x+3- %}, 770y =—
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FIV (x) = sin x = sin (x+4- 5") FIV (0) = 0,

fm (x) = sin (x+n- g) f (0) = sin n. 2,
finth (x):sirl(x + (n + 1)—5), fotD (0x)= sin (E)x—{—(n—{—l)g).
By- xonna
mrmr— 212 T e (g
SAXEE T TS T (@m — 1)!
Ba KOJIMK Xal
2m-4-1
R, = (2—"——)— sin (0x + (2m + 1)- ) 0<f<1,

Japra sra 6ysaamus.
|sin @x +@m+1)- <1 Ofarams yayn |R,,|<
‘ p ‘Qm-{—l
(2m +
b
Kanjail KufiMatHua Ba # —- co Ja 7——*0 (6ynpa x Gypuax-

6yaub, m— o pa R, —0, 4yHku x HHHT Xap

HHHT pajuaH YoyoBuHe Ounawmpanw). llywema#t xuaw6, sin x
GYHKUMSHM XaM X HHHI XaD KaHlad KHAMaTHia uxXTHépuil Ku-
4K XaToMMK Guiad MakjopeH KYNUXaJJHIH KypHHEHIIHKA HDO-
Janai MyMKuH 3KaH;

3) f(x) =cos x ¢ynkuusaHuEr x =0 Jard KerMa- KeT XO-
cusaJapHHH Tonui Ba Maksioped ¢opMmyaacura KyAdl Ouian
ywly E€RuIMaHH XOCHI KHJIAMH3:

x?rn x2m+2
@m) ' (2m + 2)!

+@n+2)-3)
6yuna 0 <6< 1, gonnug xapn

R _ x2m+2 9 (2 0 n
2m+l(x)_(2m+2)l -cos (0x 4| 2m + )'E)

2 x4
cos x=1-—§]—+—'———... +

- COS (Gx+

6yaziu.
lcos Ox+@2m+2)- -271‘ < | 6yaranu yuys lRZm-{-l 0] <
L2m+2
< o Ba m—o pa Ry ., (x)—0.
100
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IWynpall xunu6, x muar uxTHépuit KubMaTa yuyH (GyHAa
X OGYpUaKHHHI pajHaH §1nq0}3pmn Guaupans)

I nym 22 3
cos X =~ 21—}— =D o 3)
ypunaupup (m=20, 1, 2, 3, ..., m). A

416. f(x) = x™ (m — uxTuépufl XaKHKHH COH) (YHKUHUSHH
(x — 1) ukkn xagra HucGaTaH n-Japaxany Kynxal KypH-
HUWKAA Takpuban udopasaHr Ba Hyn KyAHIraH XaTOJMKHH Ga-
xonanr. Cyurpa x — 1 =1¢ 1e6 Gepunral GYHKUHABH ¢ HUHT
Jlapaxkacura HucGataH €HHHT.

A f(x) dysrunsud (x — 1) uxku xaara nucbatan  n- fapa-
Xanu Kynxal Kypunuinia ucolanami yuyH a =1 je6 Oy
¢yskuua yuyn Tefiiop KynxaiuHu €3u Kepak. QPyHKUHAHU
Kynxaz Gujas aJMalITHPHIIAA XOcHn GyJjajuraH XaTouk Oe-
punran dyuxuuaguur  Te#sop ¢opmynacuiaru KOJIHK  Xanl
R, 8unr KaTTanuru OBJAH aBHKJIAHAMH.

f(x) = x" dyukuua yuyH Kyfujarunapra sramus:
f/ (%) = mxm=1, f(y=1, f)y=m,
[ (x) = m(m— 1)x™=2, f'(1)y=m(m—1),
f"=mm—1)m—2x"3, ["(I)=m(m— 1)(/n—2),

f® (x) = m(.;n . .1)(.m ~.2)- . (m —-k + 1) x’"'k
fOy=mm—1Hm—2)...(m—~k+1).
(*) Tefiyiop KynXalJauruian Q)oﬁ;xanaHHG
Al (r— D+ mEm =) e —1y +

+ =D —1)3+ o

n!

+

HH XOCHJ KHusiaMu3. Dy Takpubull TeHramkia #Hya xyiuarad
xatoun f(x) = x™ ¢yskupsnuar Tedmop ¢opMmyJiacuaard Kou-
IHK Xal R, opKaii TOnamus:
Rn _ mm— DN(m—2y ... (m—n) (x — 1)"+1 v
(n-+ 1!
X (1 4+ 0(x— ™1,
Oynma a = 1, 0 <8< 1.
x — 1 =1 Gearujaml KUpHTHO, KyHujarura sra Gy/jaMu3:
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R P R —Dpy ’"(m—IB)’(m—?) o

+ .. _f_m(m—-l)... (m—n+1) fn

n!

R, == L B et (L ptyrt ()

(4) dopmyna HwbioToH OUHOMHHHHI HXTUEpHE m KYDPCATKHUY
(m- xakuKu# COH) Y4YyH yMyM/auiMacuud Oepafu. XycycHit
X0/ifa, Kypcatkud m OyTyH wmycbar cou Gyaranaa, R, =0
6yiu6, (4) Teursuk HbOTOH GUHOMHHHHT 3jeMeHTap Gdopmy.ia-
cura aiiiaagu. Arap m 6yTys mycGat com GysmMaca, y xouaia
(4) renrsuk HbioToH GUHOMHHHHT Takpubuii wudbonacHHu Gepa-
IH.

n—o jga —1<t<1 guiimatmapga (4) maru R, —0
(xaropsiap Hasapusiciia ucGOT KuuHagu). n =1, 2, 3 jge6 3ur
colJa Takpubuil 6uHOMHA] (hopMynasnapra sra GyJamu3:

(1 + 8™~ 1 +mt,
A+tmml +mi+ "= Dp
m“2)zs

(1+Hm a1 +mt+’"(”‘2‘“ ‘)t2+m""“é’(
By cdopMynanapaan ukKkunuucH GHPUHYHCHrA, VYUHYMCH UKKHH-
YHCHra HUCGAaTaH aHUKPOKAHP. A

417. 1) cos 5% 2) V121 JApPHUHT Takpubuil KuimaTnapu-
a4 107 rava asukaukAa XucoGaHr.
A 1) cos x ¢yukuus yuyn 415-Mucoida YHKAPHITaH TakpH-
ouit dopmyna (3) gau (poﬁuanaﬂaMna By dopmymara 5° HuHT

alHaH yIUOBH X = arc h° = —w . = 6, a-
pan ¥y arc b 260 b= % " un KyHin6, Kyius

rura sra 6yiamus:

ne nid "t

236 amer T @ s

By Takpubuit popmyna Gunan cos 5° mu 107° raua aHHKJHK-
Aa xucobJaall y4yH OupuHUM Xajjad OGomsa6 HedTa XalHH
O/IHLI KEPAKJIHTMHM GHJIMII MaKCaiuia KOMWK Xaf R,, ., HUHD
KATTaJUTHHH KeTMa- KeT 6a>gonaﬁMH3:

cos B°=cos ~a~ | —
36

lR1'<

2! 2' 362
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x4
IR <% = 364 < 0,000003;
xﬁ
|Rs] < = 6<000000003

Bynaa |R,}< 107% Ilyuunar yuys cos 5° mm 107° raua
aHHKJIUKIA Taxpnéun xucobianl  yu4yH opMmyJazard GHPHHYH
3 Ta XalHW OJIHLI eTame

n2

2-362 24. 364

=~ 0,996195.
By epza xucoénamnn 107% raua aHuKJMKAA TabMHUHJAW YUYH
T HUHT K‘HHMaTI/I (n ~ 3,1415917) Ba Gapua opaJHK HaTHXKa-
nap 1077 raua aHuK/IMKAA OJHMHAM;
2) V121 uu xyimgaruua é3u6 osamus:

cos 5%~ 1 —

1

V121 = ( 125) _
(4) Gunomuan dopmysaga ¢ = 1:21_5 = —0,032 Ba m= ;

neﬁ TONAMHU3.
- 2 . 03
V151 5 k 0,032 0032 5-0,03

3 9 81
10-0,0324

— +Rn).
Konmuk xainn KeTma-KeT OGaxoqawl Hyaw OuiaH KYyAHAArHHR
TONaMK3:

1/1 /1 1

s 55— E=2)(5-9)]
5|R;| = : .0,032¢ (1 —

—0,0320)° < 107"

[lynpail kKunn6, GuHompan dopMmyaaia R, Jan Onguuru Gu-
puHud 4 Ta XaAuM oguin XucoGnawmu 1078 raya anuKAHKIA
TabMHUHJIANAN:

V121 ~ 5 (1 — 0,0106667 — 0,0001138 — 0,0000020)~
~ 4,946088. a
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Xyanu mynra yxmaw Tefiop ¢opMysaack épaaMuga TpaHc-
LeHAedT QyHKUHMAnap Ba Mypakka® anre6pak ¢yHKuusaap-
HHHI COH KMAMAaTHHH Tonuul MymxHH. Kypcarkuunw, sorapud-
MHK, TPUTOHOMETPHK (DYHKOMAIADHHHI COH KHEMAaT/apu, KBai-
par Ba Ky0 WM/AHSNAPHHHI COH KuUAMAT/JIapHHHHT XKaJaBaqu MaHa
wyHgafl By GuiaaH Ty3W/ras.

418. 1) 3*; 2) cos (x— z‘-); 3) xe* (byHKUHANADHH X ra

HucGaTau n- JapaXkajay Kynxaj KYpHHULIAA TaxpuOHil TONHHT,
XaTONMK/IAPHH aHMKJAHT Ba yJApHH X HUHI Kaujiall Kuilmataa-
puia erap/nya KHYMK KUAHI MYMKHHJHPHHH KypCaTHHT.

X

419. 1) e ; 2) cos x dynkuussapad (x — @) HKKH xaAra
HucOaTtaH n- Japakand Kynxal KypuHdiufa TakpuGuil udosa-
Jaur Ba OyHAa XOCHA OyJafurad XaTOMMKHH GaxoJsaHr.

420. Kyiuparunapan 0,0001 anugauk Gunan xucobjaHr:

1y cos 10°, 2) Ve, 3) 3/ 129, 4) sin 36°,

8- §. ®YHKUUAJAAPHHHI MOHOTOHJIUK LIAPTHU.
IKCTPEMYMJIAP

1. Arap f(x) dyuruusa [g; b] ma yanyrcus, (a; b) ma aud-
depennuaananyBue Gysca, y xonaaa a) ¥ x € (a; b) yuyn
F(x) >0 (f(x) < 0) 6yarauna f(x) [a; b] Aa ycyBuu (KaMaB-
uy) Gynamu, 6) v x € (@ b) yuyu [ (x) =0 (f' (x) <0) 6ya-
rada f(x) ¢oynruns [a; b] Ha xamaliMafimuran (ycMalipuran)
Gyaanu. [ (x) = 0 TenrsiaMaHd KaHoaTJ4HTHPAAUTaH HYyKTaJjap-
ra cranyoHap HyKrasap Aeduiajiu.

Koupna. f(x) GyHKUMAHHHT MOHOTOHJAMK HHTEPBaNIaDUHU
TONHUII YYyH VHHHT aHUKJAHUII COXAcHHH CTallHOHAp HYyxTasjap
OwiaH MabayM HHTepBajsapra O6yaub, xap Oup uHTepBasjia
f(x¥) wmunr wwopacu Texidpuaaiu. Arap cranuoHap HykTa-
Jap maBkyl Gyavaca; f'(x) Huwr uwopacd f(x) HHHT avuy/a-
HHULI COXAcuAa TeKUIMPHAALH.

2. Arap f(x) oyukuus [a; b] Aa anugnanrad 6yaub, (x, —
— 0, x,+90) = (a, b) arpopsaru Oapua x HyKTanap. yuyH
F0) < Fxg) (F(x) > F(x) ypmnm 6yaca, X, Hygra f () dyrk-
LUSIHUHT  MaKcumym (MuAuMym) HyKTacH Nedumaiu.

MakcuMyM Ba MUHMMYM HYyKTajap Jkcmpemym HyKTanapu
neftniaau, OyAKIHIHAHT MAKCUMYM KHAMATH Y, OWIad, MH-
HUMYM KUAMATH Y, Owiad Gearuiad é3udaiu.
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3. JKCTPeMyMHHHr 3apypHil ILAPTH.

Arap x, f(x) OYHKIMSHHHT SKCTpeMyM HYKTacH Oynca, y
xoana f'(x) = 0 €xm f'(x,) maBxyn 6yamaiizn. f (x) =0 Ba
YeK/JIH XOCH/a MaBKyj GysnMaran HyKTanap Kpumuk HyKTajaap
JdeAnaaiu.

4. IKCTpeMyMHHHI €Tapjd I[APTH.

l-koupla, Arap x, KDUTHK HYKTa Ba eTapju Kuuuk O > 0
yayi £ (tg—8) >0, ['(x+8)<0 (' (tg—6 <0, [ (x,+
-+-8) > 0) Gyaca, y xoma f(x) dyuxkuusi %, HYKTala MakcH-
MyM (MuHEMYyM) ra spuitafiu. Arap [ (xq—08)-f (x,+ 8 >0
6yaca, f(x) ¢yskuma x, HynTada SKCTpemyMmra sra G6y.-
MaHJd.

¥ (xg) - [T (xg—8) ' (% + 8 7%
0 éku MaBKya sMac -+ — MaKCHMYM
— -+ MHHHMYM
0 éxu maBXya 3amac + + SKCTPEMyM
— — MaBXya O6yi-
Maiau

f(x) OYHKIMAHMHT 3KCTPeMyM KHUHAMATJIAPHHH TOMHII Y4yH
Ky#ujara vuap Gamxapuaanu:

1) f(x) HHHP aHUKJAHMII COXACH TOMWJAILH;

2) f'(x) Tonwnanu Ba f(x) (QyHKUMA AaHUKJAHMUI COXACH-
HHHT MUKH KUCMuJa €TyBud Oapya KPUTHK HYKTajmap aHuKJa-
HaZH;

3) QYHKUMS aHUKJAAHUII COXACHHHHT uYerapaBHH HYKTajapu
Ba TONWIrad KPUTHK HYKTanapHu yculll TapTubura Kapab €3ud
onuHaAH, cyHrpa Oy HyKTanap GuaaH GpyHKIMA anukAanuil co-
XacCHHH Mab/JyM HHTepBajiapra G6yaub, xap Oup HHTepBajIa
f'(x) HUHT Wmopacu TeKWMPUNaAM Ba IOKOPHIArd Koujaara
aMan Kuaub 3KCTPeMyM HyKTajgap Tonujaaiu. Dyupait fiyn 6u-
JidH 3KCTpPeMyM KuilMaTJapuH{ Tonuil yHKOus rpadurieu uy-
3WIIAA KaTTa axamusiTra 3ra.

2-xoupa. Arap f'(x) =0, [f'(x)%=0 6yaca, y xonla
F(x) <0 (f"(xg) > 0) 6yaramma f(x) dymkums x, HyKTaia
MakCuMyM (MHHHMYM) ra SpHIIajH.

3-xounna. Arap ['(x)=0, ["(x)) =0, ..., fir=D(x)=
=0, " (x,) 5= 0 6ysca, y xonna n Kydt con 6yarania f(x)
Xo Ja 3KCTpeMyMra spuillanu. Bynaa [ (xg) << 0 (f (x,) > 0)
6yaranfia Makcumym (MuHEMYM) Oynadd. 1—TOK COH Gy.arania,
IKCTPEMYM MaBXKY[ Oy/maiiiu.
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5. [a; b] ma ysaykcus 6yaran f(x) $YHKUHAHMHT 3HT Kar-
Ta (Kyuwk) KudMaTyiapuHu Tomuul YuyH f(x) QYHKUUAHHHD
x=a, x =b nykrajapparu xuiimatjapu Ba (a; b) ra Teruuum
KPUTHK HYKTajapiaru KHiMaTJapHHH Takxoc/al, YJAPHHHT 3HT
KarTacH (KUYMTH) HH aHHKJALl Kepak.

Arap f(x) bynkuusi 6upop HHTepBajja Y3JyKCH3 Ba Gy HH-
TepBanja ¢dakaT OuTTa 3KCTpeMyMmra 3sra 6yaub, sKCTpeMyM
KufMaTH MakcuMyM (MHHHMYyM) 6ynca, y XOJja MakCuMyM (Mu-
HUMYM) KulMaT f(x) oyHKuMsiHUHr Gepuirad MHTepBaJjjaru
3HI' KaTTa (3HI KHUHK) KHHMaTu 6yaafid.

421, Ky#naarn GOYHKUUAJADHUAT YCHII Ba KaMalull HHTEP-
BaJlJIApUHA TOMNHHT:

D x=1In (1 —x3,
2) z=1x-(1+2V x)
3) u=1-—24x+ 15x% — 2%
YHov=1In x|
A a)D@:1l—x*>0e|x|<]; Diy)y=(—1; 1y

6) y = _Qx, y=0=x=0;
1 — x2
B)
‘ —l<x<0 l 0<<x<<1
y' (%) I + —
vy A ¥
Hemak, —1<x<0 gma y=In (I —x%) dysxkuua jcagu,

0<x<1 na kamasmu. _

2) a) D(z) = [0; oo); 6) 2'=143)x, Gyuna craumonap
HyKTa #yK (aynku 1 + 3V x5£0), [0; o) ma 2’ Hunr mmopa-
CHHH Kapalll GujiaH uek/jaHaMu3, Oy opamugaa 2’ >0, lemak,
z ynkuysa [0; o) pa jcanw.

3) a) D(u) =(— o0; ®)6) u'=—24 + 30x — 6x2=0=

=>6n=1 n=4u=—6x—1){x—4),
o | e | @ w
u’ — -} —_
7 e
u | byHkuus bynkus GyHKIH S
KaMmasiin yeanu Kamastiu
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4) a) D(v) = (— o; 0) U (0; oo);

I

1 1
| x| x

6) v =(In|x]) = , i;&0

| x| x
(BHM XaKHKHH uWJJu3napra sra sMac), IIYHHHT YY4YH o' HHHD
muopacuin D (v) Ja Kapall Guian uekjaHaMu3.

B) x>0 na v'>0; x<<0 ga v < 0. Ilemak, (— o; 0) zna
v(x) dyuruusa xamasgm; (0; o) na sca ycagu. A

422. Kyhuaary QyskuusiapHd yCull Ba KaMaHMIIra Tek-
IIMPUHT:

Dy=»®+34+3x 4 y=VE—-97%
) y=x*—3x+05; 5) Yy =005 X —4;
3) y=et 6) y=ux|x|.

423. Kyiuaaru QYHKUHSJIAPHUHT 3KCTPEMYM HYKTasJapHHu
TOIHHT!

l)y:xa_lgx; 4)U=x2+V);§;
9z=(+x+(+rx—2; 5 w=sin'xy

2
1

— > — .3,
) u=xV 1—x% 6) A=x bt
A 1) y=x>—12x QYHKUMAHHUHT IKCTPEMYM HYKTaJapHHU
1-Komnaara Kypa Tomaiiuk. y HU Ba KPHTHK HYKTaJapHH TO-
namus: '

Yy =3x2—12=3(x*—4), y =0=>x=—2; x,=2.

Yy =x3— 12 pynkuua (— co; o) Ja aHHKJAHTaH Ba Y3-
Jykcu3 Gyarany, x,, =+ 2 Oy COXaHWHT HYKH HYKTajlapH
O6ysrany xamaa y = 3(x* —4) (— oo; o) Aa MaBKyA 6y.ara-
HH YuyH OepuiraH QyHKUMAHHHT X, , = £ 2 JaH 6olka KpH-
THK HYKTaJapH HyK.

OHIM KPHUTHK HYKTAJapHMHT Xap GMPHHHHT 4Yall Ba yHT TO-
MoHuAa (@) KPMTHK HYKTAaHHHT €Tapi¥ Kuuuk arpoduia éxu 0)
QYHKUMAHHHT AHMKJAHHII COXACHHH KPHTHK HYyKTajap Ousiat
Oyaran MHTepBai/apia) y' HUHI WINOPACHHU TeKUIHpaMu3. Xu-
COGJIAILHH KHCKaPTHPHII Makcalnfia TEKIUHPULI HILJIAPHHK KYHH-
Jary Kajpasiap opkanu Gepull KyJakaup:
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0| =3 | —2 R 2 | 3

y'| + 0 — 0 I +

y | ycaan| y. ax (—62)-:. KaMasiu ym;n(OE: ycanu
*l —

Bynpa — 2 Ba 2 napuudr § = 1 atpodu oanHau.
6)

x|(—-oo;—2)‘ _2,| (—2; 2 | 2 (2; o0)

v o+ 0 — 0 +

y | 7 Ycamm y;nax:wi KaMasiiu,” Ymin=—16 1 A ycaan

Supn ¥ = x* — 12X OOYRKUHAHEHT SKCTPEMYM KHHMAT/JapHHH
2-Koujara Kypa Tomadsuk. Bynunr ydyn Oepuaran ¢yHKius-
HHMHT CTAllHOHAD HYKTaJapHHH TOTIaMM3 Ba Xap GHP CTaluoHap
HyKTaga QYHKIMSHHHT HKKHHUM TapTH6JIPI | XOCHJIACHHHHT HIIIO-
pacunu Tekimpamua: y’ = 3(x* —4), y'=6x, y'(—2) =
= -—12 <0, femax, x = — 2 Ja QYHKUHA MaKCUMyMra 5pH-
Wagd Ba Ymax = §(—2) =(—2)° — 12 (—2) = 16; ”(2)
=12 >0, nemax, x = 2 JAa (QyHKUHA MHHHMyMra 3pHIIagH Ba
Ymin =Y (2) =22 —12.2 = —16.

2) z(x) byHKIuA (— oo; o0) 1A AHHKJAHTAH Ba Y3JIyKCH3.
By ¢yukuus (— oo; o) Ma Xocwjara 3ra, UIYHHHT YYyH KDH-
TUK HyKTajapiu 2’ (x) = 0 waptaad aHHKJaHMH3:

) =2x+ DN+ x—2+Cx+ D4+ x+2) =

=2+ HEP+x—2+ 34+ x+2)=02x41)-2x- (x+ 1);

1
2 =0=x =—1, Xy =— = %3 = 0.

By HyxTanap ¢YHKUHA AaHMKJaHHID COXacHra TeTHUNIY HUKH
HykTanapaup. QPYHKUHSAHHHT 3KcTpeMymra 3ra Oy AHITHHHHT
eTapiu lwaptudary 1-goupanas ¢ofiganauamus. bBupunun Tap-
THOIM XOCHJIA HIUOPACHHHUHI Y3TApHIUHHH KyHHAArH »KajABal
opkaau upojanaiMus:
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I :
- 1 1] 2
co<TX<T | xy== I IV Bl O<Cx<z
<l | =) ¥ eme Tl 2 T 0| S
<x<<0
2 (x) — 0 -+ 0 — 0 -+
z (x) e Zmin= al Zmaxg‘ ¥ |Zsin= A
— = -3/, -
2/ (x) HuHr (— oo; — 1) jaru UuIOpacHuy GuIHLI yuyH 6y cpa-
JIHKKA TerHLId 6Hpop, Macanad, x = — 2 conpa 2'(x) mumr

piopacunu 6 erapau: 2’ (— 2)=(2x (Q)C—H)(;H—l))x__2
=—4(—3)(—1)<0, pemak, (— «; —1) ga 2'(x)<O.
Boika uuTepBaisapia xaMm 2'(X) HHHT HLWOPacH XYALM IIy-
HUHT KabW aHUKJ/aHaAH.

% =—1 Ba x3~0 HYKTAJapUHHT Yan TOMOHWJAH YHI
TOMOHHra yTraHia 2’ (x) V3 MoOpacHHH «—» JaH «-+» ra y3-
rapTHPraHy yqu 6y HykTanapia QyHKUUA MHHHMyMra sra 6y-

NajM; Xy = — — HYKTAHHHT Yall TOMOHHAaH yHr TomoHura yi-
ranga z’(x) umopacuﬂu «+» JaH «—» ra Y3rapTHPTaH{d y4yH
6y HyKTaga QyHKIHA MakCuMyMra sra Gyqaiu:
1 63
Zmin (— 1) = 4; Zmax <—_2') = ‘_”1‘6; Zmin (O) =—4.

Arap QyHKOUAHUHT 3KCTpeMyMmra sra  GYJIHIIHHHHT eTapJu
LIAPTHHUHT 2- KOHMJlacH/1aH ¢dofiflanancak, ML agia OCOH Kyua-
au. bysmur yuyn 2”7 (x) HM Tonamua:

) =(2xQx+ D(x+ D) =223 432+ x) =
= 2(6x% 4 6x + 1).

1
Ouau 2" (x) HHHT WUIOPACHHH X; =-—1; X, =i X = 0 cra-

ILHOHAp HyKTajapAa Tekliupamud (OyHJa CTalHOHAp HYKTajaap
KPHTHK HyyTanap Gynafu):

(1) =Q62+6x+1),__ =26—6+1)=2>0,
" 1 . ' —
2 (——2-)__ 1<0, 2'(0)=2>0.

Ilynpait kuu6, Koupara kypa x; = — 1; x3 =0 HyKTajapia
1
$YHKLHA MHHHUMYMra, X, = — 5 A8 MaKCHMyMra sra.
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3) OyHKUMAHUHT AHMKJIAHHII coxacuHd Tomamus. D (u):1—
—x2>0=|x|<1, pemak, D(u) =[—1; 1].2
1] ’ l .- 2 ’
KpuTHK HyKTaJapuH uanaiMus: u’ = T/l—x‘;; U =0=
—_X

=X, =% % X3, ==x1 za u' MaBXyJ Gyamaiiau. Bynap-

1
HaH X o=+ vz GYHKLIMSHUHT aHMKJIaHMI coxacH [— 1; 1]

HHMHT WYKH HYKTajiapu Gysiranu Ba Oy HYKTanapaa (yHKIuA
Y3/1YKCH3 GY/IraHn YUYyH KPHTHK HyKTamap 6yaaiu. X;, == 1
uygtanap D (¢) HAHI WYKH HYKTacH 6y/Mad, yerapa HyKTacH
6yJraHy y4yyH KPHTHK HyKTajap GyJMaidfm.

OHIM KPUTHK HYyKTajapra KYLIHH HyKTajapia 4’ HHUHT MILO-
pacuHH Tekliupamu3. DyHHHr yuyH Ky#mnjaru XajBajHH Tysa-
MHU3:

—0,9| —1,V2 0 Ve 0,9

NJ[—-

u ’4 Unin=— 2_ yd Umax=

1 1 1 1
um1n=u(—-—ﬁ)=——2-; umaxzu(ﬁ) ='§
4) v(x) ¢yuxuus [0; o) Aa aHMKJAHTaH.
v(x) GYHKUHSHUHI XOCHJIaCH Ba KDHTHK HYKTAJapHHH TO-

mamMua:
3

v’(x)=2x+%x2, vV=0=x=0,

JeknH X = 0 HyKTa v(x) QyHKUMA aHMKJAHHI coxacH [0; oo)
HHHT HYKHM HYKT4aCH sMac, amMo v(x) ¢yHkuua x =0 na ys-
aykcu3. Iynunr yuyn x = 0 Kputuxk HyKTacu sMac. [0; oo)
Ja v’ MaBXyL Ba Oy opamukia v(x) GyHKIus OHTTa Xam KpH-
THK HyKTara sra OyJMaraHd ydyH 3KCTPeMymra sra sMac. (x)
GyHKUYS Y3UHMHI aHUKJIAHUII COXachia MOHOTOH Ycaim.

Arap x =0 nvykTa [0; o) HHHT HYKH HYKTACH SMAC/MTHHH
sprHbopra osMaciad, QYHKUHSHHHT SKCTPEMyMra 3ra Gy‘numu

n__15

eTapJ/iy WApTHHHHT 2- Koujacujad Qofifanancak, v =7 %% 42,
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v (0)=2>0, nemak, x=0 gma ov(¥) QyHKUHS MHHHU-
MyMra 3ra JeraH HOTYFPH XyJocara KejamH3.
5) KpuTHK HyKTasapvHy TONaMH3:

. . kn
w =2 sin x.cos x =sin 2x; w' =0=>x, =%

k=0, =1, £ 2, ... xaMvMa x, HyKTanap KpHTHK HYKTa-
JApAUp, YYHKH QYHKIHA COHJIAD YKUHHHI XaMMa HYKTaJapuaa
AHMKJIAHTaH Ba Y3/yKCH3, ' XaMm (— oo; oo) 1a MaBKYI.

Kpuruk HyKTanapaa (yHKUHSHHHET HKKUHYH TapTHOMM XO-
CHJIACHHHUHT HIIOPACHHH TeKlHpamu3: w' = 2 cos 2x; w” (x,) =

=2 cos k.

I
1
r
Z

Q
5‘
)

2%

24- unama

k —xydr con Gyaranga w” (x) =2>0 6yau6, x, HYK-
Tanap MHHUMYM HYKTanapy Ba Wy, = 0; £ —TOK con 6y.-
ranfa '’ (x,)=—2< 0 6y/u6, x, HYKTaiapu MaKCUMyM HYK-
Tanapu Gy/HG, Wpax == | (24-4usma) ypuamuaup.

By epna w ¢byHKUMAHHHT MAaKCHMYM Ba MHHHMYMJIAPH KaThHUR
aManmo Gopaau.

6) A(x) dynruus (— oo; —2) U (—2; ) na anugnan-
rad. YHHHT KPUTHK HYKTAJapUHU TONAaMH3:

2 1
—_. 13 (x+2)__,x2/3
A (x) = 3 2 4-4—3x  4—x

(x+2)2 T3P et 2r 348 (x g o

AMx)=0=>x=4, x=0Bax=—2 1a M(x)= .

Mlynpaét gumu6, x =4, x =0 jap Gepusiran GyHKUHSHAHT
KPUTHK HYKTanapuup (¥ = — 2 (QyHKUHAHMHT AHUKJAHUI CO-
Xacura KHpMaraHd y4yH KPHTHK HYKTa GyJa osaMaian).

A’ (X) HMHI HMIIODACHHUHT Y3rapUIuMHU GHJIHII YYYH KyAHAa-
TH ¥aJBaJHA TY3aMU3:
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—oox<( ol =2} 0| 0t | x=4 [P

<2 <0 <oo
A (x) — ) — oo -+ 0 —_
A (x) e MaBX. ¥ Amin= A Amax= v
3Mac =0 =2/3
x=—3 ga AM(—3)<0, wyHadar yuyH (— o; — 2) ja

A'(x) <0 Ba x0Kazo Oollika HHTepBa/Japia xaM A’ (x) HMHT
HIIOPaCH XyMIH IIYHHHT KaGH aHHKJAHA[H.

e
Kansanpan Agni, = A(0) =0, Anax =A(4) = % 3KAHJHTH

KYPHHAAH. Apin, Amax J1GPHR TONAHJIHK:

’ i
Amin = A (0)= <x2/3- x+2)x=0 =05 =0 hnu=h(4) =
:(st. 1 > _pen. g L _2V2 _ V2
x+2,_, 6 6 6 3

By muconsa x = 0 KPUTHK HYKTAHHHT XapaKTepHHH AHMKJIALI-
Ja SKCTPeMyM eTapyii 1UAPTHHHHT 2- koupacupaw dofnanannt
6yaMaiiin, uyHkd x = 0 HyKTaga ¢ynkous gudepepenumasnia-
HYBUH 3Mac. A

424, f(x) = x®e~* (YHKUHSHHHT SKCTPEMYM HYKTa/IapHHH
TONHHT.
A KpuTHK HyKTasnapHH TONaMus:

f(x)=3x%*—x%*=x%*3—x); [X)=0=>x =
=0, x, = 3. By HyKTanap kpuTHK HYKTaJapaup.

f (%) (— o0, o) Aa MaBXKyJl GyJrand y4yH SKCTPEMYMHHUHT
eTap/¥ LIapTHHUHT -2- KOWJacuaaH ¢o#ijanasnm Kynadgup. By-
Huar yuyn f7(x) v TOmaMus:

' (x) =2xe~* (3 —x) — x?e™* (3 — x) —x%~* =
= xe—* (x* — 6x + 6).

- Kpuruk wuygramapuu [’ (x) ra kyficak, f'(0)=0; f'(3) =
=3e3(9— 18 + 6) < 0 ra sra 6ysnamMus. IKCTPEMyM eTap.H
IWapTHHHHT 2- Koupacura kypa [’ (3) < 0 ‘6ynranu yuyH x = 3
HYKTajJa (QyHKUHs MakcuMymra asra Gysaau Ba y f(3) = 27e¢3
ra TeHr. ¥, =0 KPHTHK HYKTAaHHUHT XapaKTeDH XO03HpYa aHHK
aMac, YYHKH

70y =0.
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%; = 0 KPUTHK HYKTAQHWHT XapaKTePHHH aHHKJAl YUYYH 3KCTpe-
MYMHHHT eTapjH IHApTHHMHT 3- Kouzacuiaan ¢oilananaMus.
Bynunr yuys [ (0) M Tonamus:
[rr(xy=—e*(x®—6x>46x) Fe*(3x* — 12x 4 6) =
=e*(—x3-F9x2— 18x 4 6), [ (0)=60.
x =0 nykTaga Gupuaun O nan dapxau xocuna 3- rapTuéiu

(tox TapTHOmmM). JleMmak, ¥ = O KPHTHK HYKTa 3KCTPEMyM HYK-
Tacu sMac. A

425. f(x) = x3—3x* 41 obysguusuupr [—1; 4] jparu
SHT KaTTa Ba 3HT KHYMK KHAMATJIapHHH TOMHHT.
A 1) f(x) OGYHKUMAEHHT CErMEHTHHHT derapajapujaru KHi-
MATJIAPHHH TOTIAMH3!

f(—=)=(=1)=3(—1y+1= -3
FA)=43—3.424+1=17.

2) [(x) dyuxuuanuar (— 1; 4) unrepBajjarn KPHTHK HYK-
Tajapu Ba Oy HyKTajiapjard QYyHKLUAHWHT KHHMaTJapuHu To-
NIaMH3:

() =3¢ —6x=3x(x—2); f(x)=0=>x=0, x,=2.
DBy HyxTajap KpHTHK HYKTasJapiup.
fOO) =@ —324+1),_,=1; (2 =(x*—3x*+
+ 1), o, =—3.

3) DyHKUHAHUAT TOMMATAH KHAMATJADHHH y3apPO COJIMIITH-
pamus:

f—1)=—3, f(#&)=17, fO =1, /() = —3.

Hemak, max f(x) =17, min f(x) =—3. &
[—1; 41 [—~1; 4]

426. f(x):l—r;—’f ¢dyukmusHuar (0; o) Jarm 3HT KaTra

KUAMATUHH aHUKJIAHT.
A (0; o0) pa o¢ynkuua AudipepeHUHAIAHYBYH, KPHTHK
HYKTajapHH TOMAMH3:

— _1
o l1—Inx

P == = ;D f=0=>1—Inx=

x2 X2

=0=>x=c¢
KPUTHK HYKTaaup.
x=0 pa f'(x) = o, nekuH x =0 HyKraza f(x) oyHxums
aHiiKJaHMarany yyyH X =0 KpHTHK HyKTa OyJa o/MaifH.

8—2761 113
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Jlemak, (0; o) mnTeppajna OHITAa. X == e KPUTHK HYyKTa GOp
3KaH. JnAM Oy HYKTajla SKCTPEMYMHHHI KalicH GUp KHIMaTH
MaBKyJl OYMWHHA Kypaliuk. DyHHHT yuYyH SKCTpeMyMHHHE
eTap/y WapTUHUHT 2- Koujacuian dofifasanamus:

1
—— - x2— 2x(l —1In x)

) . X —x{3— Inx) 3—In x
X) = = = ——
" (%) o po =
’r . 3"_1H€ . 3—1 o 2
Fo=——7—="F"=—%<0

Hemak, x l= ¢ X2 QyHKUUS MaKCHMyMra 3ra 3KaH Ba fp.x =
= f(e) = Wynpait ka6, f(x) cdyskuus (0; «) ga da-

KAaT OHTTa MaKCHMyM HYKTacHra sra Gy/ijM, UIYHWHT yuyH

1,

max [(x) = — YpHHJHLHD. A
(0; ) e

427. Topusontra ¢ Gypyak
GusIaH KuAAaTHO KyHuaran Tym-
JaH v, GOLLIAHFHY Te3JIUK Ou-
JIAH OTWITaH YKHHUHT OYLLIHK-
ga yumin  ysogaurd R = 0A
(25- uuama)

v sin 2¢
g
25- uuama ¢dopMysna OHJaH  aHHKJIAHALH
(g—OFHPJIMK KyYHHHHT TE€3/IaHHU-
). Bepuaran v, GowvianFuu Te3MMKAA YKHMHT YUHII Y30K-
Jure R sur karra Gyamum yuyH ¢ Oypyak Kamiadl Oy
AHYKJIAHCHH.
A R mugnop yarapysun ¢ Gypuakuuur ¢pynkuuscu. Uy pynk-

12
wsHd 0 <o < o KecMaZla MaxcHMyMra TeKIINPAMH3.

R (%) dyrruma 0 <@ g% Ja y3nyRCu3 Oyaramd y4yH

R(9) uunr [O; —:—] JlaTd SHI KaTTa KUAMATHHH Kyduaarsua To-

TaMu3:
1) R(0) = 0; R(%) =0;

2) R(¢p) Hunr (0; -;i) Jard KPUTHK HYyKTaJapUHH TONaMHU3:
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2v,

R () == cos 2¢; R'(¢) =0=>cos 2¢ = 0=>2p =
2 : 2
. _n, EANE vosm2(p> ._&'
TR T R(4>~( e /=7 @
’ 2
0

3) Tomuaran R(0) =0, R (i;) =0, R(i‘—): ’

MATJIaPHA  COJIMILTHPAMMS.
2

v
Ulyunait kunu6, max R(¢) = —> skan. 4
n g

0 —=

428. Tlapoxoxra éxuml y4yyH capdsanrad EHWIFHHHHT Xa-
paXaTH YHHHI Te3MMTHMHHHT KyOura nponopumonan. 10
KM/cOaT Te3nuKaa capduiaHaértraH €HHJIFM XapaxkaTH coaTHra
30 cyM, Konray xapaxkartaap (Te3qMKKa GOFIMK GysMaran)
coatvra 480 cymuu Tamkua Kunamu. Kanpaii Tesqaukaa 1 kM
Macodara capuianran xapaxkariap sHT Kuuug Gyaanu? [yn-
Ja YMyMH#l Xapaxartyiap HHFHHIMCH coatura kanua Oymazw?

A TlapoXopHHHT Te3JUrvHM X KM/coaT pef Gearunadauk; iy
Te3JMKKAa MOC KeJAraH XapaxaT y cyM Oyacun neitnmux. By
Xonfa - = 0 _3 - 0,03; y = 0,03x® coatura capd KHu-
X3 103 100
_ JHTaH XapaxaTHH Guiiupajy.

1
TTapoxon 1 kM Macodhasu X KM/ coaT Te3mHK GujiaH — coat-
X
za GocuG yramy; 1 coaTna KuaMHraH ymyMmui xapamar (0,03x%--
-+ 480) cymHH TalKuA 3TajW. — COaTAA KWJIMHTAH YMYMHH
X

Xapaxar Yy = —i (0,03x® 4- 480) = g ‘%) 6yany.

100
480

3x2 o o
Oupn Yy = — -+ - QOYHKUHSIHHUHT X HHHT KaHAad KuiMa-

100
THAA SHT KuuuK Oysuumau  Texwwpamu3. D (y) = (0; oo) Ba
Gynna y(x) gynkuuss y3aykcus. y(x) (YHKUMSHHHI KPHTHK
HYKTaJApHHU TONAMH3:
6x 480  3x 480 3x3 — 24000

) = — —— = =
y() 100 x2 50 x2 50x2

y = 0=-x%=8000, x =20 (kM/c) KpuTHK HyKTa G6yxianu,
x =0 pa y' maBxya 6yamaca-ga, Oy HyKTajga y(x) ¢dyHKnus
aHMKJIAHMATaHH YUyH KPUTHK HyKTa OyJa OoJMaiiu.

OuAyu KPUTHR HYKTAa ¥ = 20 a2 3KCTPeMyMHHHT KaHcH OHp
KHAMAaTH MaBXyA GYJHIIMEY KYPalJHK, OYHHHT Y4yH 3KCTpe-
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MYMHMHT €TapJii MapTHRUHT - koudacufax dofiansanaiiyiik sa
YHH KYHHIArTH »KaiBanana Hdoaanaliuk:

O0<<x<<20) x=20 20< x<< 00

Yy’ (x) — 0 +

y{x) ¥ Ymin=30 o

’ 3 — 24000
y)y=—7
<x<oo Aa 3ca y (x)>0.

Hemax, napoxox 20 KM/coar Tesnux GujaH ropraiga capd-
JIAHTAH XapaaT 38r KHUMK Oyjap 3KaH, | CoaTJMK Xapaxar
aca

y = 0,03-20% 4 480 = 0,03-8000 + 480-=240+480=720
CYMHH TalUKHJ 3Tafu. A :

< 0, gemak, 0 < x <20 na y' () <0; 20<

429. ’§~+Iy—; =1 -

JIMIICHHHI KaHCH HYKTacHAaH
VTKasuiraH ypHHMa OHJIaH
KOOp/IMHATA VKJapH TalulKHJ
KHATaH yuOypYyakHHHT I03H
SHT KH4HK Gysamu (26- yus-
Ma)?
A 3Snauncpa é€ryBud H3Na-
naérran uygTand N (x5 Yo)
leb OearwmanMes, y xoJjJa
6y HYKTajaH 3JJHncra yr-
Ka3wiraH ypuHMa TYFpH 4H-
_y_—y—O:
18
26~ unama =1 6ynanu. Ypuama TYFpu
unspkHHAr Ox VK Ounan Ke-
cuuran myktacuud A (xp; 0), Oy yK Ounam Kecuuwiras HykTa-
cuan B (0; y,) Jecak, Ky#duaaruiapra sra GyJaMmus:

H XX,
‘ 3UK TEHIJIaMacH —g‘l—{—

. 8
*iko _‘}_M ==X =—

8 18 X
0-xy YilYo _ 18,

0 LD =y =—;
8 18 ! Yo
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2 2

X
N (x5, yo) HYKTa SanuNcla €TTaHMrH YYyH —+ 18 =

= ]=>4y(2)=72——9x§=>y0: \/%(B—xg) = 2-]/8——)6(2).

Macana waprira xypa:

SA:Lxlylz_l_i&:__.s__n—_=
2 2 %o Yo Xo -Q“VS”"‘g
48
_xo- VB—-x%,

Gyraa 0 < x,< 2V 2 nup.
OHAM KPUTHK HYKTaJapi¥ TONaMus:

2
—_— XO
48 ( Vs — __)

p 2
q - Vie—x) | B(8—x)) —8))
- 2 2 - 2 —_— 5.
A xé (8 —xp) Xy 'V(8—~x5)3
48 (8 — 2x7)

x5 'V(S——x% )3’
Sa=0=8—2x8 = 0= xf = 4= (x), =% 2.

S'A MaBKylL Gyamafianran mykragap O; = 21 2. By uyx-
Tanap wunia akar Xp = 2 ruHa KPUTHK HYKTa Of/a o/iand,
koarag 0, —2, = 22 nap S, OYHKIMAHHHT aHHKJIaHHLI
COXaCHTa KHPMarawjiur¥ YYyH KPHTHK HYKTa 6yJja osMaiid.

Xy =2 KPUTHK HYKTa XapaKTepHHM KyHH[ard Kajapajja
KypcaTamus:

O<xg<<2 xo=2 2« xg<<2V 2
Sa | — 0 +
Sa ¥ (S Imin=12 7
: 48(8—2
Sy()=— ](ﬁ(s ) <o, Revak, 0<x<2 1a Sy <0.
48 (8~~ 12,5)

S, (2,5) =— >0, geMar, 2<x,<2V?2 na

6,25-V (8—6,25)
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S, >0.
Hlyupa#i xeau6,

. 48 48
min S :(——‘*—__._) = —== 12 KB. GupJ.
. Xo* l/s —Xg Xo=2 2-2 P

6ymul, N (xy; yo) =N (2; 3) skan. A

Ky#innarn ¢yHkuusnapauar SKCTpeMyM KHHMaT/JApUHH TO-

ITHHT:

Ba

430. y = x*(x — 6).
431. y =3 — 2x% — x4

432. y = x® — 3x% + 3x.
433. y = — +—.

10
4x3 — 9x2 4 6x
435. Y= e—x+ eQx.
436. y = sinx + cosx.

434. y: -

437, y =X

Inx’
438. y =V 4x —x*.
Ky#naarn oyHkuusiapiuir Gepuirad KecMaJard 3HT KHUMK

3HT KATTa KHHAMAT/IADUHH AHHKJAHT:
439. y = x* — 9x® 4 24x— 10, [0; 3l
440, y = x*—2x2 + 3, [—2; 1].
4 — x2

Ly = —1; 3l
441. y Py [—1; 3]
442, y = l}"w +1, —2; 1].
443. y = Inx, 0, 1].
444. y = e, (— o005 o).

It i

445. y = 2x + cos2x, [— X —2—].
446. y = sinx-sin2x, (— o0; o).

447. Uunuuap wakmupard oduk ©Oakka U J1 MaxcyJor cu-

Fafd. Yuudr GasapjiMrd Ba aCOCHHHMHI DPaJHyCH KaHlal 6y.a-
raija GaKka SHT KaM MaxCyJoT KeTaiu?
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448, Ysyumuru [ ra Tedr Oyaran cum OyJarduu GykuG
wyHAall TYFpu TYPTOYpYaK fCAHTKH, YHHHI I03H 3HT KHUMK
6yscun.

449. Tyrpu TypTOYpUaK IUAKJIMAATH XOBJMHHHT GHP TOMOHH
KaHaJ dYeTHra TyTallr aH, y4 TOMOHH 3ca AeBop GwiaH VpaJira.
XOBJUHHHT Yuuamiiapu Kandaf Gysaranfa yuudr tosup 800 m* ra
TeHr 6ysub6, NeBOp Y3YHJHTH 3HI KWYHK Gynazu?

450. Y3ynauru 48 oM, sun 30 cM Gyuaran Tyepu TYPTOYD-
YaK ak/JAudard KaauH KOoro3 (kapToH) HUHI TYpT yuHdaH Gup
XM KBajpaTyasJap KupKuO osuHWG, KOFO3HMHI KOJITaH KHCMH-
Jad TYFpH TYpTOypuak IHAKJMJAA OYHK KYTHUa TafiépsaHrad.
KyTHuanuHT XaKMH 3HT KaTTa GYJHiId YYYH KUPKHG OJIHHIaH
KBaJpaTYaHHHT TOMOHW KaHJaH GyJuIIH Kepak?

451. Puyar A aa rtasuy nygracura sra 6yau6, B (AB = a)
HyKTara P 1ok ocHarag. Puuar y3ysaurd OHPJIMTHMHHHT OFHD-
JIMTH k ra TeHr. JHr Kuydk Ky4 6uiaH P 0K TeKHCJAILHIIH
yUyH pHYar Y3yHIHTH Kaupait Gy/uimn Kepak? (Texuciarmiu
KYYHHUHT MOMEHTH IOK Ba pHYar MOMEHTJAPHHHHT HUFHHAHCHra
TeHT GYJMIIM Kepak.)

452. Bowanruy maccacy m, ra TeHI GyaraH EMFHp TOM-
YHCH OFUPJAHK KYUMHMHI Tabcupuia TekHC OyriaHu6 Tymaiy,
OyHAa YHUHI MaCCaCHHUHT KaMafHIUH BakIra MNPONOPIHOHAI
(nponopunosaniuk Kosppuuxentn k ra Tenr). Tomum Tyia
OollTaraH/lal KaHya BaKTAaH KeHuH YHUHT KHHETHK 3HEepPruscy
3HT KaTTa O6yjagd Ba y Kaufad Oyaaad? (Dynia XaBowuHT
KapIIWINTY XUcobra oJiMHMAaNIn.)

453. Xap6uii xkema nanrapfia TypuOAH, YHAAH KHMPFOKHHHT
9HI SKHH HyKTacuraya 9 km; Kemalan Jarepra uyomnap i06o-
pUII Kepak (Jarepb KHUPrOKJAA KOHJalraH), KeMmara KHp-
FOKJard sHI SIKUH HYKTajau Jlareprada 6ysaran macoda KHUDPFOK
6yiia6 15 kM. Arap uonmap nuéna 5 KM/coaT, SLIKAKJIH KaHHK-
na 4 KM/coaT TeajHK OuiaH iopca, y Jiarepra 3HT KaM BaKT/ja
JOPHIUH YYYH 3LUKaKJH Kahuk Oujad Jjarepra Heda KM KOJITYH-
ra Kallap cysu6 GOpHILIM Kepak?

454. 1,4 M Gananpnvkka sra Gysaran pacM JeBopra ilyH-
Jail OCHJITAHKY, YHHHT NAaCTK{ YeTH Ky3aTYBUHHMHT KY3HIaH
1,8 M Ganananukpa. PacMuu fiXiig KYpuill yUyH Ky3aTyBud Jie-
BOpJaH KaHjAail Macodaia Typulld Kepak (bHH Kypuw Oypya-
T'H 3HT KaTTa 6§/Jmum yuyH)?

455. ——}—y 1 sanunc wupra uuMswirapg 3HT KaTTa 103AH

TYFPU TypTﬁypanHHHr TOMOHJIAPUHH TOTHHT .
456. Kaupait Myc6ar conHM y3ura TecKapy COHIa KyuITanAa
UWHFMHIW SHT KHuuK Gyaagn?
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457. R pajuycin 1apra SHT KaTTa  XamMJH UHIUHAPHH
W4KY YH3HUHT.

458. R papuyc/u mapra SHI KarTa XamM/d KOHYCHH HYKH
YH3MHT.

459. Y3yuiauxsaapu 6up xui 6ysiras 3 Ta TaxTajad KyHza-
JIaHT KeCHMH Tpamleluss Oy/araH TapHOB sicail Kepak. TapHoB
€H EKJADHHUHT KHAJMIH KaHua OysiraHia YHHHT KYHJa/1aur
KEeCHM 03U 3HI KarTa 6ynaaiu?

460. Depuarad xaxMmaars HWIMHADHUHT TyJa CHPTH 5HT
KHUHK OyJ/IMIUM YYYH YHHHT pajiuycu R 6unas Gamangiurd H
ypracuiaru GOFJIAHWIUHM TOMMHT,

9-§. 3TPH UH3UKHUHI KABAPUKJMIH BA BOTHKJUIH.
BYPHJIHII HYKTACH. ACHMITTOTAJIAP

1. Tanpud. Arap (q; b)
Aa y =f (x) arpu uu3mK-
HuHr  Gapya HyKTanapu
VHUHT Xap KaHiall ypuH-
MacuzaH IoRopuia (mactaa)
6ysca, Wy opanukia ar-
py 4M3HK OOTHKJIMTH Ou-
Jad  oKopura  (macrra)
Kaparad Jeduiaad (27-
: Y13Ma).

27- ynsva 27-uuaMana (a; b) na
3rpH YH3HK, OOTHKJUTH OH-
sgau nacrra (kaeapuk), (b; ¢) Za rokopura (60THK) Kaparas.
Orpu UM3HKHHUHT KaBapHK KHUCMHHH OOTHK KHCMHJAH aKpar-
raH HYKTa YHUHT Oypuauu HyKTacu Jedwnai.
2. Xocuaa épnamuaa GOTHKJHK (KABADHKJMK)HH TEKILIMPHLL.

Arapa < x < b a2 y xoana {(a; b) na

y = f (x) GOTHKMIH GHJad HOKOpHra (Ka-

/" (x) > 0 G§anca, BapHKJ/IHTH [1aCTra) Kaparad Gyaaju.

y = f (x) Gorukaury 6unad nacrra (Ka-

[" () < 0 6Yaca, | ganuaurn toxopira) kaparar Guain

Boruksmry 6Gunan roxopura (nactra) Kaparaw Jerad cysmap yp-
HuAa ~ () GearusiapHy HULIATaAMHU3, sibHU
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Arap a>x < b na y xon1a y =f (x)

f’ (x) >0 6¥aca, v
[’ (x) < 0 6yaca, ~

y=1[ (x) dyHKUHSA HKKHHUM TapTHGIM xocHaacund O ra
aliJaHTHPaaMral Ba MaBKyJ 9TMaHAWras, JekuH [ (x) srpu uu-
3UK Y3JYyKCH3 OYyJajuran Ba aHUKJAHHULI COXACHHUHT HUKH HYK-
TacH Oynajurad HyKTajgapHu OYypWIMILTA eyMoM HYKTanap le-
fiunanu (OyHAall HYKTanapHW KPHTHK HYKTajgap Oujad anMali-
THpUO 1060pMaHT).

Bypununmusr MaBxXymiurd ydyH {(arap MKKHHYH TapTHOIW
Xocn1a MaBKyA Ae6 ¢dapas srusca) y” =0 wapr sapypuiaup,
JIEKHH eTapyii 3Mac.

3. Erapan waprt. Orpd uusuk y = [ (x) Tenrsama Ounan
aHmKJjaHrad Oyucun. Arap f7 (@) = 0 6yaca éku [’ (a) mas-
XKya O6yiMaca (x =a HyKraga f (x) GysHguus ysaykcud Gyi-
ca) Ba X =g HyKTajlau yrumaa [’ (x) HEHr wuuiopacu y3rap-
ca, 3rPH YM3MKHMHT abcuuccacH x = a Oyaran HyKTacu Oypu-
Ayl HyRTacH GyJaand.

4. 3rp¥ YM3HKHHHT ACHMNTOTAJAPHHU TOMMIL.

Tabpud. Arap srpu YU3HKHHHT Y3rapyBuu HYKTacH M uek-
CH3 Y30KJIAIITaHJa YHUHT OUPOpPTA @ TYFPH YH3UKAAH Macodacu
HOJIT2 MHTWICA, @ TYFPH UM3HK 3CPH UYM3HKHMHT ACHMITOTACH
ne6 artananu (28- 29- unsmanap).

a) Arap lim f (x) = & o« &éku lim f (x) = = o 6ynca,

x—>a—0 x—a+0

X =a eepmuxaa acumnmoma Gynalu.

4

28- ysma 29- un3ma
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6) Arap k= linl fix), b=1im (f (x) — kx) nap MaBXyx
x—+ oo X—»+ o0
6yaca (6y uwkkajga c¢opmyJsaga X— -+ o EKH X— — o), ¥
xonja y = kx 4+ b orma acumnmoma Gynanm.

Arap £ Ba b napman 6MpopTach o (EKH — o) ra TeHT
6ysica, OFMa acHMNTOTa MaBXyJ GyaMain.

Bepunran srpy 4M3uK V3MHMHI acHMITOTacHra Xyaau yara-
PYBUMHHHT V3WHUHT JUMHTHIa SKHHJAUIragd KaGu sKUHJIAIILA
MYMKHH.

461. Kyhugary arpu 4Yu3uK/JapHUHT GOTHKJIMK, KaBapHKJHK
HHTepBajiapH Ba GYPUJHII HYKTaJapHHU TONHHT:

) y=3x*—5xt-F4; 2 z::3—f’/(x+2)7;

Nu=4VE—1p+20V x—10)% 4) v= (x—}il)3'

Bepusran ¢yHKUUsiIapHEHT  GOTHKJIHK, KABapHKJMK HHTEp-
BaJJIapHHH TOMMII YUYH YJIAPHHHT aHUKJAHMLI COXaJapHHH Ba
OypuJjMira TYMOH HyKTanapuiu Tonamu3. CyHrpa 6ypuauiira
TYMOH HYKTajap OusaH QYHKIUS aHHKJAHHII COXACHHH MabJiyM
HHTepBaJnapra 6yau6, xap OuMp HHTepBana (GYHKOHAHHHI HK-
KHHUH TapTHOIM XOCHJACHHHHT HIIOPACHHHM TeKmnpamus. Arap
6up uHTepBajilaH HKKMHUM HHTepBanra yrumwgpa f” (x) y3 wiuo-
pacHHH ¥3rapTca, y xonfa Oy HKKH HWHTepBaJHH aXpaTHl Ty-
pyBuu Oypuiuiira I'yMOH HYKTaja OypHJMIN MaBXKy[ Gynaid,
akc xosnga Oypuidil MaBXyg 6YiMainm.

A 1) a) yHguuAHMHT aHUKaHHN coxac D () = (— oo; oo);

0) Oypuaviira TYMOH HYKTaJapeu Tolamus: Y =
=15x* — 20x3%; y"=60x3— 60x2=60x2(x—1); ¢/ =0 =>x,=
=0, x,=1,y" (— o; =) 1a MaBXyJ 6yaranyu yuyd y=3x> —
— 5x* + 4 dysxuusHuar x; = 0, X, = 1 Had Gowmka OypH/IHII-
ra TYMOH HYKTacH HYK;

B) OypusMill yUyH TYMOH HYKTA/JapHHHT XapakTepuHH (Xo-
JaTHHH) KyHHIArd KajBanijia KypcaTaMmHa:

x | (— o3 0) 0 ©; 1 1 (1; )
yll . 0 . O +
y N Oyp- BYK |  ~  lyg, =y(1)=2]

bjyusmaran uHTepBansapiia y” HHHT MIIOPACMHM TEKIUIMPHIL YYYH
6y WHTepBaJJIaDHHHT OHpOp HYKTacuJa y” HHHT HIIOPacCHHH OH-
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Jun etapau, Macanad, y” (—1)= —120 < 0, nxemak, (— oo;
0) na y” <O0.

Ysyp =Y (1) =(3x* —5x*+4) _ =2
2) a) D (2)=(— oo; o),
2 32
. T L 5
6)2——5(x+2),z—— P 5(x—!—2) =
= 1
T %5 YT
2” 6upop HykTaga xam 0 ra afiylanMaigd, Jekud X = — 2

Ja MaBKyX 3Mac Ba Oy HyKTa (bYHKLUHS! aHHK/JIAHUID COXaCHHUHT
HUKH HYKTacH Oyiub, 6y HYKTala OQyHKUHA y3aykcu3 Gyira-
HA YyUyH X = —2 fa 2=3— )/ (x+ 2)" arpu um3ug Oypu-
Juira sra OyJMilM MYMKWH. DyHu KyHulard kKajsanja kyp-
caTaMu3:

X | (—o; —2) —2 (— 2, »)

4 + MaB. 3Mac —
6yp. 60p

z ~ gy =2 (—=3] 7

Zgp =2 (—2) = B—V(xE2)),__,=3

3) a) D (v) =[1; ),
1

L
" o__ R oy 2 I5x . »

6) =15 (x—1)" +15 (x—1) Vx_l,u(x)
x=071a0 ra Tenr 6yaub, ¥ = 1 Aa MaBKkyA 6yaMainu. Jlexun
x=0, x =1 napuuar Gupopracu XaM OypuJHIUrd I'YMOH HYK-
Tanuar abcuuccacH Gysia onmaiiie, 4yyHKH yaap [l; o) HuHT
naku HyKTanapu smac. Ulympait kum6, u (x) arpu uu3HK OH-
popra XxaM GypHJIHII HYKTacHra sra OysMall, Y3HHHHT aHHKJa-
HHIII COXacHla OOTHKJMIH OWMaH IOKOpHTa KaparaHiup, YyHKH
[1; o) ma 4’ (x)>0.

4)a) D () =(— o; —1) U (—1; =)

b8 12
Ov=—Cr U et
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6y epaa v” (x) vn O ra aflanTHpajuran HykTa HyK, x = — I
Ha v’ (x) Mapxyn smac. Jleknn x = —1 1a v (x) dynkuus ysu-
JMIITa 3ra 6y/rand yuyH y OypHJHINra T'YMOH HYKTaHHHr abc-
uuccacu 6yaa omvaibgu. Ulynna# me6 XE (— o; —1) pa
v (x)<0; x€ (—1; ) pa sca v (x)>0, aban (— oo;
—1) na v (x) 3rpu uM3MK GOTHKJAMCH OuiaH nactra, (—1; oo)
Ia 3ca OCOTHKJMIH OW/IAH IOKOpDHTa Kaparad. A

462. KyHujary 3rpH UM3KKJAPHHHT aCHMNTOTAJIaPHHH TO-
IIHHT:

x2—6x4-3
1) y=—"1—75 "
2) y = xeb
3) J—X+ smx

4) y= x-arc ctgx
5) y=1In (4 — x?).
A 1) a) 3rpy u¥sHKHHHT BepTHKAJ aCUMNTOTaNaPHHH YHHHT

o . x2—6x43
Y3UJMLI HYKTajJapufiaH H3JaiMus: y = s (PyHKLIUA
x —
. x2—6x -+ 3
x==3 Ja aHWK/JaHMarad, s’bHH Yy3Warag, lim — ——— =
x-234-0 x—3
. ox2—6x+3
= — oo, lim —————— = o, 4BHH X = 3 BePTHKa/J acHMII-
x-3—0 x—3
TOTa 3Kau;
6) OFMa "aCHMIITOTAaHH TOMaMu3:
6 3
6x 43 i ta
2 — -
k=1lim TW gy 2043 :(‘2): lim———3— =1
x-rdm X Xoatop X2-—3x © ) xmptop | — -

; . 2—6x4+3 . 3—3
b=1lim (f (x)—kx)= lim (i—"—t——x)z lim L.
X+ oo x>+ o x—3 Xt X—3
——3
=lim 2% - 3,

X+ o 12

p 4

£ Ba b japHHHT TOMRMJITaH KHAMATJapHHH y = kx -+ b TeHr-
jdamara Ky#u6, y = x-—3 OFMa acWMNTOTA TeHrJaMacura sra
6ynamu3. x— — oo Ja k Ba b JIAPHMHT KuAMAaT/JapH aBBaJTH
TOMuJTaH KuAMat/apra TeHr Oysarand yd4yH Oepunirad 3rpd uu-
3HK OOILKa acHMMTOTajJapra sra sMac.

2) a) y= x¢' 3rpu uM3KK (— oo; o) Aa Yy3ayKcu3 Gyara-
HH yuyH BepTHKaJ acuMmnrorara 3ra smac.
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. X . X
6)k:]1m ‘fﬁ(l:llm i:]im ex: 0,
X+t X x>t X K- 00
6y XO/ia OFMa aCUMOTOTAHHHT O6ypuak KO3(M(DHIMEHTH MaBKY.L
GyaMaiifi, ZeMaK, OFMa acUMNTOTa MaBXKyl 3Mac. JHAU X-—>-
—— oo Jla k Ba b napuu TONAHJIUK.

k= lm LG - lim e¥ = 0; b=1lm (f (x) — kx) = limxe*=

X-+— 0o X X-»—00 X-+— op X—— oo
= lim —— = lim — =0
X—=—00 e X—+— 0 — €

(6y epna Jlonuramb Koupjacuaar ofiganaHuaLy).
JeMak, x—> — oo ga 3rpu um3uk y =0 orma (Oy epaa
rOpU30HTAJI) acCHMITOTAra ara KaH.

3) a) y=

jgekrd X040 (x—0—0) na y » £ o yuyn x =0 Beptu-
Kajl acuMmnrora 6yJja osMaiaw;

6) k=1lim 1® — 1im( 1+ S‘“)z 1, aysxn Jsing < 1

x-++ o0 X P N

b=lim (f () —kx) = lim %= 0, x— — o 12 xaM acum-
x—>+o00 X4 X
TOTAHHUHT napameTpJapu-
HHHT  KHUAMATIapH IOKOpH-
farufiek Oynmamu. Hlynpait
KHJIHO, X —- oo Ba X— —oo Jr/8 N
Ia 9TPU YH3HK Y = X OFMa
acuMrntorara sra. by xosna
9TPU UM3HK V3 aCHMIITOTAcCH- ,
HH UeKCH3 KYN HyKTajgapaa 2% --%_ /)
t
!

«
0
>x

kecanu (30-uuamara gapaur).
4) a) y=x arcctgx ¢ynk- A
st (— o0; o0) 132 Y3NYKCH3
6y.arany yyyH y = x arc ctgx
3rPH YM3HK BEpPTHKA aCHMIl-
TOTara ara smac;
6) k£ =lim Fx_ . 30- ynama
x>+ X

= lim arcctgx = arcctg (4 =) =0,

x>+ oc

b— hm (f (x) — kx) = limx arcctgy = lim -2ecte

Xt T~ o X—>+w l :

x
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2 Mapra Jlonutanp Koujachuu KyJuiab, Ky#wuiarura sra 6yna-
MH3:
1
C1. 0 . - . 2
b=lim -‘i‘ic——d-g-"-.:(—):nm 1o i 2o
X<+to0 1/x X400 __l__ x=-to0 1+x2
x2

) . 2x
=|—|=1lim = =1.
e o] X3+ on 2x
IleMak, x — -+ oo Ja Gepunran srpu uM3uk y = 1 orma (ro-
PH30HTAN1) acHMIITOTAra sra.

p=1lim 1 —1im arcctgx = arcctgy (— ) =m, b=
X—>—00 X X0
= lim (f (x)—kx) 1m (xarc ctgy — n x) = limx (arc ctgx —
X=r—00 A=—on
1
_ OV — 1 arcctgr —a _ (0N _ . T a2
—m) = (= 0= lim (5) =lim 1=

. x3
= lim - = |,
X+r— 0o +x

Jlemak, x— — oo 13 3rpH uM3HWK Yy = mx + 1 acuMnrorara
ara.

5) a) y=1In (4 —x?) arpy uM3MK X = = 2 Ja YEKCH3 Y3HU-
gumra (v— 2+ 0 1a y—> — =, x—>2—0 ga y— o) 3ra
6yarasd yuyd X= =+ 2 TYrpu 4M3uKJap Ounjan GepunraH arpu
UM3HK YUYYH BepPTHKa/J acumnTora GyJjany;

6) y = In (4 — x*) pyHKuUMAHUHT aHHKJIaHHII COXacH —2<
< Xx<<2 GyJradg yu4yH X oo ra HHTHJa OJMaiii, AeMak, Ge-
pHJITaH 3rPH UMBHMK OFMa acuMNToTara sra Oysa oJMaiiu. &

Kyfuaary srpH  4M3HKJapuuHr GOTHKJMK, KaBapHKJMK HH-
TepBaJyiapd Ba OypHJMII HYKTaJaPHHH TOIHHT.

463. y= x® —5x% 4 3x —5.

464. y = x* — 12x% - 48x* — 50.
465. y = (x + 2)® + 2x 4+ 2.
466. y =a— 1/ x—b.

467. y =1In (1 + x?).

468. y— —!

x2—4°
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469. y = arctg 1—.
X

470. y = xe”~.
471. y = ;il STPH YM3HMKHHHT OHp TYFPH YH3MKJa €TyB-

yn 3 Ta OypW/HLI HYKTACHr4 3ra SKaHWHH KYpCaTHHT.

A72. y = x-sinx 3rpy UM3HKHMHI OYDWIHUI HYKTaJapu
y? (44 %) = 4x® yu3uKAQ ETHIUMHM KYPCATHHT.

473. x=1 pa y= x>} ax* 4 1 3rpu uH3UKHUHT GypusHI
HyKTacu OVauid yuyH @ KaHialh GymuiiH Kepak?

474. Kosdduunentaapu Mycbar, HOMabJIyM 5ca (akar XKydr
Jlapaxanapjla KaTHallraH Xap Kaujai Kynxag rpajura kasa-
pUK/MrH OujlaH NacTra Kaparan Gysagu. McGotsanr,

Ky#tunars 4u3ux/IapHiHr acHMIITOTA/IapUHU TOTHAHT.
x2

475. 2 1

a2 b2
476. xy = a.
477 y— —

x2—4x 45
478. 2y (X +'1)7 = x3.
479. y? =6x* + 23

X

480. y = xe -
481, y= %,
X
2x2—9

10-§. ®YHKUHAHUY YMYMUH YCYJAJA TEKIDUPHII BA
YHUHT F'PAGHUIHHH SICAI

y = [ (X) GyHKUMAHH YMYyMH# yCYJja TEKIIUPHIU Bad YHHHT
rpabUrHEd fcaul YuyH KyHufard HIapHu Oaapulll Kepak:

I. byHKIUSHRHT aHHKJ/IAHHMI COXACHHM TOMHLI;

1. QyHKUMSHUHT y3W/IHII HyKTaqapuuu Ba Oy HyKTanapia-
' GMp TOMOHJHM JIMMHTJIADHH TOTHIL, .

II. GyHKUMSHUHT TOK, KYQ(TAHMTH, AaBPHHINTHHE aHHKJAWL,

IV. ¢ynkunsi rpaduruHuHr KoGpAMHATA YKJapu OuiaH Ke-
CHINraH HYKTACHHY TOMHIL, OYHHHI YUYH

a) [y=[(x) 6) {y =fx),
y =0 (Ox) x =0 (0y)
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CHCTEMaJIaDHH eYHlll Ba AHMKJAHHII COXAaCHHHHI Yerapajapuia
GyHKIHA XOJaTHHH aHHKJIALL,

V. y =f (x) srpu 4u3uKHUHT: a) BepTHKaJ, 6) OFMa achMIl-
TOTaJIAPUHHA TOTHIL;

VI. GYHKUHMSHMHT YCHII Ba KaMaHuill HHTEPBAIApH XaMJa.
3KCTPEeMYM HYKTAJIAPUHH TOTIHILI;

VII. y = f (x) srpst UH3MKHUHT OOTUKJHK, KaBapHKJHK HH-
TepBa/iapy xaMAa GypH/HIl HYKTaJapHHH TONHLI;

VIII. onuuran uartmxkajgapra Kapab GyHKLIHA rpaduryHH
scaui.

483. Kyiuaard ¢ysKUHsIapHH TY1a TEKIUAPHHT Ba YJIapHUHT
rpayrMHH ACAHT:
1) y= X2 — 6x+3;
x—3
2) y = xe%;
3) y = x-arc ctgx;

4) y=1In (4 —x%;
5) y=vV &+ E—V E—1%

A Xap Oup GYHKIHAHM TYJA TEKIUHPHO, YHUHT rpadurdap
sicauiia IOKOpUAATH KypcaTMasapra KeTMa-KeT aMaj KHJaMH3.

2
DL y= ad ix; (OYHKUUAHHUHAT aHUKJIaHULI COXacH

D (y) =(— oo; 3)U(3; o).

II. Qynkuusa x = 3 na ysujauiura ara.

lim x2—6x -+ 3 — f o, lim x2—6x 43 -
X330 x—3 x—34+0 x—3
_ (~—x)2——6(——x)+3______ x2 4 6x 4 3 )
I gy (—x)= — e =y (x);

—y (x).

Iemak, Gepunran QyHKHHS ToK XaM, Ky(dT xam sMac. Byuian
TAmMKAPH AaBpudf Xam 3Mac.

IV. @) (, - =653

=3 4 6x+ 3=0,
=0 (0x)

X, =3%V6~3% 24 A, (0,6; 0), 4, (5,4; 0).
128

www.ziyouz.com kutubxonasi



6) (y— 2643
*=3 my=—1 B0 —1.

x =10 (0y)
Hemak, ¢ynxuuaunar rpadurn A,, A,, B nyxranapian yrauu.
2 —+
V.y= —x—%;— 3TPH YH3HKHMHT: a) BEPTHKA] ACHUMIITO-
X —

Tacd x = 3, 6) orMa acumnroracu y = x— 3 (6ysap 462, 1)-
MHCOJIia TOIWJITaH).

2 15 .

VL. ¢y =f—(—-6)—c—3;2——; y =0. Dy TeHIJIaMaHWHT XaKHKH
 —

nagusnapn Ak, x = 3 1a Yy’ MaeXyja smac, JeKuH X =3 Ja

tbym{lmﬂ aHVKJIaHMATaHIMTH YYYH Y KDHTHK HyKTa 6Vsia o-

Mamm Hlynnait guau0, KPHTHK HyKTanap HYK, MIyHHHT YUyH

Y’ HEHT nmopacHHy QYHKLUHAHHHT AHAKJIAHUII COXACHHHHT Y3H-

Ja TeKLIHpaMHu3:

X (——— [c= 3) (3, oo)

y' (%) -+ +
y (x) S 7
VIIL y/ = — Tx_-l—%)s—; y” (x) uu O ra afilaHTHpaJuran HyK-

ra #yK, JekuH y” (x) HH MaBXyA STMaiiiuraH x = 3 HyKTa
50p, 6y HyKTana Oepwiarad (yHKIMSA Y3TyKCH3 OVJMaraHjuru
32 aHMKJAHWII coXara TeTHIIVIM HYKH HYKTa Oy/Maranu y4yH
y Oypwiniira TIyMoOH HykTa Oysia osMaiiau. Ulynpait gumu6,
Sepusirad arpy YMsHK OypH/IMIIra TYMOH HyKTajapra 3Ta 3Mac,
UYHHHT YYyH 4’ (¥) HMHT HIIOPaCHHH (YHKUMAHMHI aHHK/a-
JHII CcOXacuja TeKIIHPHO KVA KoJaMmus:

x {(—o0;3) (3, )

yll (x) + . _

gy | v ~
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’/1:3
L)
. #%-6re3
-3

31- uuanva

VIII. Osusran Gapya maTwkanapra kapab (yHKiust rpadu-
runu fcaiMus (31- yuama).

2) I. D (y) = (— o; ).

II. dysrupst y3uidlll HyKTalapura sra 3Mac, YyHKH y {(— oo;
o) Ja y3ayKcus.

III. OyHKUUSHUHT TOK, Xy({PT Ba [aBPHUJIUTHHH TeKIIHpa-
Mu3:

Yy(—x)=—xe" = _ei" *y (x); —y (x).

Hemak, ¢GyHKOuS TOK XxaM, XypT xam 3sMmac, my Ouimad
Gupranukia AaBpull xaM 3mac, yyHkH y (x =)=y (x), {5%0.
— X
V. a) [y=xe’, 0 gewax, O (0; 0)
y=10(0x)
X
o) {y="e' - y=0; 0 (0; 0).
x=0 (Oy)
X+ —o0 Ja y—0; x— oo Ja y— .
V. y = xe¢" 3rpu YMSHKHMHT BEPTHKaj Ba OFMa aCHMIITOTA-

napu 462, 2) -muconpa romuaran: y = 0 (ropusontan) acumi-
TOTa.
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VI. y =¢ (1 +x); y=0= x=—1 Xputuk nykramup,
Oynjan GOLIKAa KPHTHK HYKTa HYK, UyHKH (— oo; ) ma y’ (x)
MaBXKYIIHD.

KpuTHK ByKTaHHHT XOJaTHHH KYHHAArd mxalsanja Kypca-
TaMu3:

X ‘(__ oy —1)]  —1 (—1; )
Yy (%) ‘ — 0 +
ymin =
5% ¥ ::y(_zlz: A
~ —6,4

VIL. " =¢" (24 x);, ¥ =0= x=—2 Hykta Gepuiran
3TPH YH3MKHMHT OYDWJMIUTA FYMOH HYKTAcH GyJiajiy, uyHKu Oy -
HYKTaJla y = x¢* 3rpH UHM3HK AHWKJAHran Ba x = — 2 D (y) =
= (— o; o) HMHI WYKH HyKTacH. DBypwmmra Gomxa ryMoH
HyKTanap #yK, uyHkn y’(x) ¥x€ (— oo; o) Ja MaBXy/I.

Bypuiniura ryMon HyKTa X = — 2 HHHI' XOJA4THHH KYHH-
Jary XKajpasija upofanaiimus:

x (—o; —2)  —2 (—2; )
Yy (%) — 0 -+
yﬁyp.z
T N S e E Y
= —2/¢
2 ~ —0,3;

yﬁyp. =Y (—-'2) = (xex) x=—2 == _62
2
B (— 9% — e—2>
VIII. Oaueran HaTixajgapra kapab ¢yHkUus rpaduruHy
acaiMu3 (32- uu3Ma).
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3) I D (§) = (—o; o)
Ba 6yHia OGepuirad ¢yHK-
LU Y3AYKCH3.

II. y = x arc ctgx dyuk-
IUS] Y3WIMINTa 3ra 3Mac.

III. PyHKUUAHUAT TOK,
/ Kypraura Ba LaBPHAJHIHHA
TeKLINPAMH3:

-2 -1 o/ o Y(=x)= —x-arcctg (—x)=
0s Y0 & = —x(n—arcctgx)# y(x)
6 m -1 —Y (X),
neMak, Gepuaran (QyHKLuUsA
TOK XaMm, XKyJT xaM 3Mmac;
32- un3ma y(xx10) = (x=£1) arc ctg (x4
+ )£ x arcclgx (15£0),
ABHE (YRKLUA AaBpHil XaM 3Mac.
IV. a) {y = x arcctgx, o . _ . 0) [y = x arcctgx, o, __q.
=0 =00 G O T YO

X—>— o0 Ja y—>—oco Ba X—~ oo Ja y— l.

Xakukaran, lim x-arcetge = (oo 0) = lim —ar—c-j—tg— = (3) =
x>

X—> o 1 X
1
. - . 2 .2
= lim 1 +* —{im & =(°3>=11m g
X0 — l/x2 X0 l+x2

V. y=x arcctgx 5rpu UYH3MKHUHT OFMa ACHMIITOTAJapH
=], y=nx~+ 1 6y1u6, BepTHKan acumnroTacu iyk (462,
4)- Mucosila KypcaTH/Iras).

VI. y' = arc ctgx —

x ,
o € (T o) may' >0, Ze
MaK, (— «; o) fa y=xarcctgx ¢yHKUHA VcyBuHAHp. ¢
Hu 0 ra afiianTHpajWTaH €KM YHY MAaBXyJ 3TMajiiurad HyKTa-
Jap AyK, IWIYHUHT yUyH KPUTHK HYKTajaap xaM HyK.

0o 1 _l+x2-—2x2:—~1—-x2—-1+x2:
VI == 5™ Ty (12
x .
(U

y” uu 0 ra ajnanTupajfurad KM YHH MaBKyA 3TMaiuraH HyK-
Tajap #YK, WYHHHT Y4yH GypUJ/IMUIra TYMOH HYKTanap Xam HyK.

x€ (— oo; o) Ja ¥y’ <0, 6y xonma y == xarcclgx
132
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3rpu uu3KK GOTHKAUTH OHiaH y
nmacTra Kaparad GyJaii. .

VIII. IOxopuna onunras N
HaTHxKanapra Kapa6 Qyukuus
rpaduruny yuzamus (33- uus-
Ma).

H1 D ()=(—2 2 ! !
Ba OyHla Oepuaran pyHk-
LHS  Y3NYKCH3. 77 ”

I1. y=1In (4— x*) dyuk-
mus X = = 2 Ja y3ujumra

3Ira.
lim In (4 — x*) = — oo,
x—>—2+40
limIn (4 — x%)= — o,
x=2-0 33 - umama

[11. DyHKkuusHMHr TOK,
KY(PTJIUTH Ba AaBpUHJIHNIHHA
TeKIIHpaMu3:

y(—x)=ln@d—(—2)=In -+ =y ),

aeMak, y = In (4—x?) ¢oynruua Xyt askan. By xonaa yHmHr
rpaduru opAunaTa yKura HucOaTaH CHMMETpHK Gynaiu. bepun-
rad $yHKLus AaBpHH 3Mac.

IV. a){y“ln A—2 o in (4 —x)=0=1Inl~4 —
y =0 (0%) =)

—x% =1,
RB=3x,==+ V3~ =+ 1,7. 4, (—1,7, 0), 4, (1,7; 0).

6) [y =In (4 —x?), — 4. .
{x: 00 = y=In% B (O In4).
V. y=1In (4 — x% arpu uusugK X = £ 2 BepTHKAJ] acHMI-
ToTajiapra sra 6ysu6, oFMa acHMnToTara sra smac (462, 5-mu-
COJITA KapaHr).
VI y' = —x — Yy =0=x=0, 6y HYKTa KPHTHK HYK-

Tajup, 4yHKH 6y HykTa D (y) = (— 2; 2) HUHT MYKH HYKTacu
6ynu6, Gepuarad QYHKUMA Ly HYKT3aja Y3JAYKCH3. y' HH MaB.
KyJ 3TMaiiluran HyKTa X = =+ 2 MaBXyJ, JeKHH Oysap Oe-
pujirad (QpyHKLUHAHWHT KPHTHK HYKTasJapu OyJa OJaMadid, 4yH-
Ku Oy HyxTajnapja yHKIHS aHvkjaHMarad. X = 0 KPUTHK HYK-
TaHUHT XOJATHHH KYHHIArd xajpajia ubojanafiMus.
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x (=20 0 ©; 2)
Yy + 0 —
y —

A max v

Y —y(0)=In4|
Yoy = Y (0) =(In (4 —x?) _, = In4.
VIL ¢ = — %(4—+:?; y” un 0 ra aflanTUpafuran X HUHT
— X )

XagUKHH KuiMata HYK, gekud y” Hu MaBKYJL 3TMaiiHrai KHi-
Marjap MaBKyd 6y.ca-aa, ynap GYHKUHAHHHT AHUKJAHHII CO-
Xacura KupMaraujurd yuyd Oypuaguira rymor HykTajgap 6yaa
omvaiiau. Wynaak kumb, y = In (4 — x*) arpu unsukHuHr Oy-
pHJIMIUra TYMOH HyKTacH iyy. x€ (—2; 2) ga y” < 0 6yaranu
yuyH Oy HHTepBasja STPH 4u3MK GOTHKJAWTM OHJaH NacTra Ka-

paran O6ynalu.

VIII. [Oxopunaru natu-
}anapra kapab ¢yHKUUs rpa-
¢uruny acafimus (34- unsma).

5 L IL y=Vkx+ 1 —

—V{x — 1) pysxmus (— oo;
o0) Ja aHHKJaHraH Ba Y3/yK-
cus.

1. y(—x)=V(—x+ P—
V===V — 1—
VP =—(ViF1P—
—V& 1) =—yw),

JeMak, Oepunran ¢yHKLHA
TOK 3KaH, YHHHT Tpaduru
KoopAuHaTajap OOIIUra HHC-
GaTaH CHMMeTpHK Oyiaiu.

= 0(0; 0);

L4
SR Xe2
x=2 \y=lne-x9 8
1{
44] -7 ? .
o} 4 X
34- yuama
IV. a) {y:vmz‘—v«x_ﬁ?
y = 0(0x)
6) {
x = 0(0y)
134
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x< 0 6yaca, y<< 0 Ba x >0 6yuca, y >0 6yaanu.
V. a) bepunran srpu uumsuk BepTHKa;q acHMITOTAra Sra
sMac;
6) k=1lim ¥ =lim YGI — ¥V —1F _

x>+t oo X x4 ® X

3/ > =
= i 1 — 0 —
x—l>l—ll:rio<‘/_+ X2+X" ‘/ BT +,\:3—0’ b=

_xlfl (f(x) —kx)= 11m(1/(x+ 1P — Plx—1)2)=
= (00 — w ) =lim el il -

xort e P+ DF V(x + 1)2 (x—1)2+1/(x—1)4

x—>+°o Vi+Di+ V(x+ 2(x — 24P o—1n
473

(KacpHHHT cypaT Ba MaXParKHHH X
, YVYx
:;_1)1}(110 y T\, % T2 T2, 3 1 4=
VeV e Jl v ()
Tonuiran k=0, b= 0 guiéimatnapuu y = kx 4 b ra xyiu6,

y =0 orMa acumniTorara sra O6yJaMH3. X— — co Ja XYLIH
LIyHJall HaTHXKara sra OyjaMmus.
|

ra 6yjamus)

o 2 T3 2
\/I.y=—3——(x+1) - S—(x—l) 3 =
Vim1l— VPxrl

PeE—T

Y’ x uuHr 6upopTa Kuiimatuga xam O ra afanMaiiu, JeKuH
X = =1 za maBxkyn Gyimainn. Bepunran ¢yHxiua (—oo; o)
Aa ysayKcu3 6yaud, x = & 1 Oy HHTePBAJHHUHI HYKH HYyKTa-
Japy 6yarasn y4yH QyHKUMAHUHT KDUTHK HyKTanapn Gyman.
Kpmm{ HYKTaJlapHUHT XO0JaTHHHM KYHuJart xajlsajfa udoja-
JaiMu3.

1

_2
T3

X (—o0; —1) —1 (—1; l)l i (1; o)

y' (%) — MaB. 3Mac. -+ MaB. IMac. —

y () rd ymin:_VI / ymax=-|747 e
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Ymin= Y (—' 1) :(V(X + 1)3 h _lfa/(x b 1)2 )x = —]=
= V& = — 1,6
Ymax™= y(l) = -ls/z =~ 1,6

Scnartma. ¥ Gearn GYyHKUMAHMHT KaMafiMwuuy, A Gearu ¢yux-
HUSAHUHT YCHIIMHH OSHIIUPAaH.

4 4

VIL y”=—% 1 +—§— (x—1) ° =

VEF =P =1
V(=11

= £ 1 1a y” MaBxyA smac. bepuiran ¢yHkuHs (— oo; o) na

yanykcus 6yau6, x =10 Ba x= =+ 1 jap (— oo; o) HHHT HY-

KH HyKTasapd Oyaraud yuyH Oy HyKTagap STPH YH3HKHHHI

Gypuauiira ryMOH HYKTaJapuiup, yJapHUHT XOJaTHHH KyHu-

Jary »ajBaJj OpKasu HpolasaliMu3:

2 ,
=< i x=101a ¥y =0 Ba x=

et —1: .
x (_°f)’ —1 (0) ; o ol 2 oo
y" (%) — [MaB. sMac| - ‘ 0 -+ |maB. amac| -
oo Yoyp= v e
y (x) ~ |6yp. AYK. ~ I =5 (0)=0 w  |Byp. HYK. w

VIII. HOxopuma osunrag HaTHxkajapra Kkapab oyHKIus
rpadurunp sicaiiMuz (35- unama).

4]

t
il

()
~f >
@

1

Q

p

35- uuama
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Kydngary  QyHKIUSAaPHY Ty/ia TeKUWHpuO, rpaduruHu
sSICaHr.
484. y = x% — x® — 2x.
485, y = 2x* —x*+4 1.
I
486. y— .
8 y x{(x—1)
x3
487. y = =
488. y = x
y T 3x — 17
489. ;2 =x*+ 1.
i 2
490. > = —x*——
0-y 3 X 3x "
L
491, y=xe *
1
492. y=x%e".
493. y=sinx -+ cos x.
494, y =sinx -{——; sin 2x.
253
95. y =
495. y PR
496. y =71 —x3.
97, y= 0%
497. y -
498. y = x—2arctgx.
499, y= xS ¥,
500. y = 2|x] — x2.
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1V 606. AHUKMAC UHTEIPAJIJIAP
1- §. bomaneuu QyHkLIMsT BA AHHKMAC MHTerpaJ.

ACOCHUH UHTETPAJUIAP #AJBAJIH

1. Arap F(x) ¢yrkuma Oupop E opanukia y3naykcus Gy-
anb, my opanukja [’ (x) = f(x) ypunau 6yuca, y xonja F(x)
dyukuus [ (x) GyHKUuAHUHT Gowaaurud  ynkyuscu Heliu-
JajH.

Bepuarar f(x) ¢ynkuusuudr Gupop E opanugiaru Gapda
Gowanruy QyHKMsiapy tynaamu F (x) + C Gepuirad ¢yHk-
muanpHr £ opanugaard  aHBKMac HHTerpanu Jedujajad Ba
f f(x)dx opxann GenrunaHany, s’bHH

(fde=F)+C
(C — y3rapmac coH).
Bepuaran ¢y HKUMSIHHHT aHMKMAac HHTETDaJIHHH TOIMII aMa-
JI MHTerpaaaul Aeduaagm.
2. AHMKMaC MHTErpajJHHHI acOoCHH Xoccajapu:
a) d({ [ (x)dx) = [ (x) dx;
6) (F'()de=F(x)+C éu [dF()=FX)+C
B) J’k-f(x)dxz kJ’f(x)dx,
SBHH y3rapMac KynalTyBYMHH HHTerpaj OeJTHCH OJAWra 4YH-
KAPHILl MYMKHH;
N () + ) —T00)de = | [i(x)dx -+ ([ () dx —
— [f3 () dx,
ABHH AWFHHAHHUHD HHTETpadH KyUIMJAYBUMJIAD HHTerpajiapu-

HUHT HUFHBIHCHTA TEHTJIHD.
3. Acocuil uHTerpassnap xKajBaaHu:

1. Xx“dx—a+l + C@€ER, a#—1).

1. 5 LA = In x|+ C.

111 j a'dx= m_a_+C ur, j edx =+ C,

V. Jcosxdx =sinx + C.
V. Jsinxdx:—cosx—{—C.

VI ﬁ ~5se02xdx:tgx+c.
cos2 x
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VII. Y = ycosac2 xdx = —ctgx 4+ C.
J sinZx
VIII. j‘V*—a—zT.—-—-xz == arc sin “;—- -+ C.

1X. j dx :iarctg—x— +C.
a a

x2+a2
*odx { X-—a
X. = — +C.
§x2~a2 2a In x4+ aj T

XI. Sl]—/det—a_ Inlx+V 2 =al+C.

XI1I. J Ve—atdx — —;}Vx?—a'2 — ~Z~ In
XHL {shxdx==chx+4-C.

+ C.

x——a,
x--aj

. XIV. fchxdx—shx—f—C
XV, 5 o = th x+C.
XVI =% — _cthx+C.

sh2 x

4. WMurterpannaligunr acocufl ycysasaapH.

a) Desocurta uuterpannawm. bBepunray wmaTerpan acocuit uu-
Terpajsap ajBajHia GYJaMacjurd MYMKHH, JEKHH YHH 0ab3u
aliHan 1bak/ ysrapTHPUILJIAP HATHXKacula rKajBajjard HUHTer-
paJiapra KeJTHpHIl MYMKHH.

501. Depocura muterpamnamws Hysau Guman KyHMAard HuTer-
PaJapH TOTIUHT:

L=[Vtdt, I,= |34t

dt dt
h=\m =l
- f——— dt; 1, =[5sin5¢ dr;
27

ool dt
I —[ 19 cos @ do; ly= j‘;a‘ 7

A 1, vnrerpamun 1 dopmyna €pramana xucoGnaiimus, 6yHAa

:o‘»—

L. .
X=t o=—; —tht =(t dt=
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3
2

+C:§405+G

I, vnterpanga t=1x, 3=a 1e6 kapaaca, y III copmynara
KeJiaju:

2
=—1
3

L={3da="24c
2_5 In3 '

dt =
I, = L(t’+3 unrterpania ¢t =x, ) 3 =a n1eb xapacak, y

IX dopmynara kenanu:

arc tg V—%+ C.

unterpan X1 cdopmyaa éplamu OuiaH TOMH-

Lo gt _ dt 1

= Vars "‘S a+(V3R V3
dt

I = | —2—

! §‘Vz2—5

JajH.

dt pra—
I, = ———— = Ini{t{ ?—5 C,
4 Vt2 —5 \ + V l+
6yupa X1 ¢opmynasaru x ypHugsa f, a ypuuia 5 couu TypuG-
o ne6 Kapaluk.
Iy = S 2tdt unterpanna 2tdt = d( + 7)

27

6yaranu yuyn (d (2+7) = (£24-7) dt =2tdt) 11 dopmy.ara Kypa
(2t pd@4D
I 5t2+7 ~§ e =InE ) e,
O6ynna > -+ 7 >0 6yarand yuyH In JaH KeduH aGco/OT Kuld-
MaT MIIOPacH TYIIMPUG KOJIMH[M.
lg=={5sin5 tdt = {sin 5¢-d (5¢)

uHterpanfa x = 5t me6 xapanca, y V dopumynara Keqanwy;
WyHaHr yuyH o= —cos5t + C. cos@dp =dsin¢p Oyaranu
yuyH [, WuHTerpajiHd KyHujardua €3uil MyMKHH: [, =
= [ e cospdp = [e*" *dsing, 6ynna sin@ =x gecax, JII'
dopmynara kypa I, =€ ¥+ C ra sra 6j1amus.

© et O d(et
Iy = \ edt t( L, uyHKH e'dt = de'.

) —1 (e — 1

Aum X Qopmyaaga x =e’, a =1 fleca, y Xxouaa KyHAnuary

1 et —1
THxkara sra 6ynamus: /= —In| ——— . A
HaTH Va 8 5 P ’ +C
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Xap 6up muTerpas HaTHXacH yHu Auddepentuannaur SGHaan
TeKWUPHAANd. Arap UHTErpan HATHKACHHUHT XOCHJACH HHTer-
pan ocTulard (YHKUuAHH Gepca, y XOJJa HHTerpaa TYFpH
TONuAraH 6y/ald, akC Xo/la HOTYFpH OVJalu.

502. Ky#unary WHTerpasjiapHR TOIHHT Ba HATHKaJapUHHHT
TYFpH €KH HOTYFDH SKaHJHMIHHH TeKILIHPHUHT:

dt coodr
) g i 2 V=
3) [Vi+1ds 4) dt
212 —6
== iy = 2 o=
A 1)§—15——ft dt = (I dopmynara Kypa)_—2+c_
=Cc—-1
22
TeKuIPIpHLU:
[ T N Ly BT WS
(C 2 ) 0 2 ) 2 (—2)¢ 5

JeMaK, MHTerpaj TYFPH TONWJTaH.
2) unrerpanuu Ttomum yuyw VI dopmynazan coiinana-
HaMu3:
j‘]—/_?di—-ﬁ— = arcsin ]7% + C,
Gynna VIII Gopmyaanaru x ypuuaa ¢, @ ypuuia V' 2 onmHid.
Texmupuun

.t N
d( arc sin —= —l—C):—_( arc sin ]7:2—_> dt =

B[ ViFTae= @+ de+n= 2 ¢+’ +C=

2 -
=S V{iE+1P+C,

6yuna 1 dopmynagan Qoiifamaniuk (x =7+ 1, o = .;_ 166
KapaJjs).
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TexkwHpHU: d(%V(t—Fl):‘ —J—C):(%V(t-}-lf -+

+ Oy dt= = )Pl =V TH L g,

dt
4) S 26 HH aHHKMaC HHTerpajHHHT 2—B) XOccacuian
Ba X ¢op™myJaian doiifananub Tonamus:

(O S R S T
Ji—3 2 22)3 lH_ﬁ

2% — 6 2 +C

Texwupuun

L= c>=;( (—V3 N

d(LiV?T mlt+1/? |+ 4y'3 mlt+V? D &
1

(=B I+ VF) dt= = 4V3 (t—v“s: —

1 __d
E )dt“ 2(2—3)°
Gynna (n't —V/'3) Ba (Inl¢t+V 3) mu tomumpa (Injul) =
L dopmynafan ¢oijanaHuaIu. A
u

503. Kyiinaarn HHTerpaulapHi TOIIHHT:

dt
l)ng ? 2) S'V'a:th;
3) je‘7dt; 4) [sin(at -+ b)dt
5) 5 1 at.
5t 4
A 1) 2-—p) Xoccara kypa Ba 1 dopmynaga x =/f, a = — —;-

Je6, kydugary HaTm:kara sra 6y.aMus:
1 2

¢ dt 1 5, 1 375 _
(ye=gs |t ta=g5 5" +C
_ 3 _ . WYE+C.
= 7 Ve +

KQ?’- 6yarauga VIII dopmy -
Jajiad doijananub, Kyinaarura sra 6yJaamus:

2) 2—B) Xocca Ba x =1, a=
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1 -
3) Bepunran uHTerpajHu — 5 raxaM Kkynadtupud, xam
o v 1 v
6y.1amus, cyHrpa — 5 KYnauTyBuHHM Audpepentinan Huopa-

¢
CH OCTHTa KHpHTHO Ba X == - ne6 111 popmynanan doiia-

JlaHaMH3:

Je
4) Depuiran uHTerpasid d ra Kynadtupud sa 6yaué xam-

la adt = d(af + b) sxauunu 3bTuOOpra oaub, V dopmyaana
x=at 4+ b neb gyfuaarura sra 6y1amus:

S sin (at + b)dt = %5 sin (at 4- b) d (at + b) =

t

t
dt =—2 Se_ Qd(_t?>=—26 *+C.

e
2

= — —i— cos (at +b) + C.

5) WMurerpainu 5 ra xynaiTapu® Ba Oyaué xamaa 1 ¢op-
Mysaaga x = 5¢ + 4; x’ = 5 Oyaranja KyHugarura sra Oyua-
MH3:

dt 1 5 1 0d(t+4)
5t 4 5 J5t+4 5 5t 44
In'5¢ 4]+ C.

1
5
j‘i HH KYHuJaraya xaM TOMHII MYMKHH:

5t + 4

4

S‘dt __IS dt _J_Sd(tJr?)_—_

5644 5 L s A
= -~

1 4
——1In ’t 2l+c
=i+ —| +
Tonunras HKKajna HaTdKa XaM TYFpUAHp, OYHTa HaTHXKajapHU
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nupdepennuanall GHaH TYJa HIIOHY XOCHA KHIAHII MyM-
KHH, A

504. 1) | (3 —2xdx;
2) 5 sec* (m — nx) dx;

3) fcteode

MHTErpaJlapHd TOTIHHI.
Al BepHJII‘aH pHTerpaquu —2 ra Kynadtupu6 Ba Gyaub,
cyurpa —2 KYNafTyBUMHH MHTeIpaj WILOPACH OCTHTa KHPHTHG,
— 2dx = d(3—2x) sxanunu 3wvTHOOPra onuG, I dopmynaza x
ypuura (3 — 2x) up xyinG Ba o =7 1e6 Ky#uaarura ara 6y-
JIaMH3:

5(3 _oxy dx = — -;— 5(3—2@7-(- 2dx) =

=L 5(3_2x)7d(3—2x): —-;— : (3—2"’8

2) I/IHTerpamm —~1n ra xam Kynamupuﬁ Xam Oyaub Ba
—ndx = d(m—nx) TeHrmukAad, cyurpa VI ¢opmynazan
(6ynna x ypuura m—nx kydunann) ydoiganannd, ymoby Ha-
THXKara sra 6y aMus:

jsecz (m —nx)dx = — L jsecz (m — nx)-(—ndx)=
pvn

+C.

= _.;ll_ g sec? (m— nx)d (m —nx) = —Ltg(m—nx) + C.

3)ctgp uu S(p opkaan udoganab Ba Il  dopmynanan

dotinananub (6ymxa x=sing, dx=cosedp ne6 Kapanauu),
Kyiuparura sra 6yaamus:

Sctg(pdcpz Sﬂd@z§—ﬂ=lﬂfsin@!+c. A

sin @ sin @

Ky#ugary HHTerpajsiapHH TONHHT
505. | x*dx.
506. [y 2 at.

507. S—dy—
\

508. S _
x+3
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509. [(a—>5) da.

510.§ dx
X2 49"

511. 5_"1_
Yy 7
512.f e
222 — 4

513.

__dx
5V4—x2
514. s sin % dx.

515. Scosec2 29 do.
516. | ¢*dx.

* 3dt
517.}—?—-

518. 5 .
2x 45

{ dx
519. j Gr+ 9

520. {tg x dx.

Arap unTerpas octiiar# QyHKuusi OGP KaHYa KYIUHIYyBYH
¢yHKUMATADHHHT ajrebpauk HurmHAucuiaH ubopar Gyica, y
xonja 2-T) xoccara Kypa xap OMp KYWHAYBUH (QyHKUHAHH
aJIoX¥ja WHTerpasJiall MyMKHH.

521. Kyfmpary MHTErpaJIapHH  TOIHHT:

1) §(3x2__2x+5)dx; 9) S‘ﬂff_sx_:ld;
3) [ 1+ ey 9 | =2
5) S 2+1dx G)Stgchdcp.

A 1) Xap 6up xywunyBuunu ajgoxuja 1 ¢opmyna 6yiinua HH-
rerpaaiab, Kyinjarura sra OyJjgamMus:

f(3x2 — 2x 4 5) dx = §3x2dx— 52xdx + 5'5dx =
10—2761 145
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=3Yx2dx—2Sxa'x+55‘dx—_—3. %_2.%’1+

+bx+C=x>—x*+bx-+C.

2) Wnrerpan ocruiard kKacp OYHKUHAHHHT CYpPaTHHH Max-
paxura 6Vn6, KyuayBuu QyHKUHsAMApra axpartamusd. CyHrpa
unterpaanamipuar 11, 1 ¢opwmynanapusan doigananud, xap oup
KYIIUAYBYMER MHTerpasaiMus:]

j————w +,x_l dx = j d + fx_zdx-—jnx"”dx:
X

x3

3) (1 4 ¢") nu kBagpartra KyTapub, cyurpa xap Oup Kyum-
JYBUVHH an0xuia HHTerpasial TOMaMH3:

(1 derar={ (1 426 + & dx=
= \n dx 4+ 2 S e dx + —;— jegxd(Qx)z

(%

— x4 2 + % & 1 C.

4) Uurterpan ocruuary kacp GYHKUusHH 2 Ta Kacp ¢yHK-
uuAra axparu6, cyurpa II, X dopmynanapaan dofiaananu6
TOMAMH3:

2x 43 .
5.,\42—5 dx_j‘x-—- dx +3§x2—5

= In|x*— b5l + 3F_In _V_E + C.
2’5 x+V'5

5) Huterpan ocruaari GyRKUHSHUHT CYPaTHHH MaxpayKura
6ynud, OYTYH KUCMMHHM axpaTeO, CYHTpa HHTerpasjaimus:

S 2 dxzj(l—— ! )dx:
x24-1 x2 41
_jdx-§x2+l—x—-arctgx+6.

6) 1 + tg? @ = sec* @ TpuroHoMeTpuk opMynafaH ¢oiaa-
JiaHuf, Ky#dnparura sra 6y/aMus:

ftg2q>d(p = S(secg o—,1)do= Jf sec? pdep —
—fdp =tgog—o+C. &
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Ky#naarn uHTerpasjiapHd TONUHT:
522. {(29/* —y/ 2x+5) dx.
523. j (sing —-cos @) deo.

524.% 5”'2 =1 g,

x2— 1

5x2 — 6x - 1
525. X——V? dx.

526.% § 2 dx.

X246

527. ((tg x + ctg xyax.
528. S(ex —e ) dx.
529.* S"Z_; dx.

X+

6) Y3rapyB4MHH aJMauITHPHW GHJIAH HHTerpaJjjaum
AnpgMac uHTerpasja y3rapyBUHHH aJMalITHPHIL GOpMYJIacH:

Jfwas= [1e@ye @a=[Foa,
6ynna ¢’ (f) yanykcus QyHKLHS.
Arap siuru ¢ ysrapyBuura GOFJHK GyJIraH yHTerpast f F@)at

TonuAca, Yy XoiAa x=@({) ¢opmyaafan ¢oiifatanub, Ha-
THXKAHU X OpKaJu ndofanal, Oepwirad HHTErpaJHUHT H3/1aHa-
érran udopacuHH xocul guaamud. Macanan, [ =j -ﬁ_qxv_—

X
HHTErpajHl TOMHILAA X = f* JIe6 osaliuk, y xo14a dx = 2t dt
Ba

[=‘S’2tdt=2j‘t—|—l—ldt=25<l__ 1 )dtz
1+¢ {41 t+ 1

— —of 4 gy =
=2fdt—2 (o =2¢—2Mnlt+1/+C
=2Yx —2In(Jx +1)+C.

* Arap anre6padHk Kacp-pauHoHa] (YHKUHSAA CypaTAard KynxaiHAEr
Jlapaxacd MaxXpaXKHIarH KYNXaJHHHT japakacHra TeHI €KH yHlaH KaTra
6ysca, Gynnall Kacp-palHOHAT (YHKIHA HOTYFDH Kacp-pauuosasn QyHKUus
Jeiunany.
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Bepunran [ = A HHTerpasHu Va3rapyBuuHu Oolilikaya
ep —§1+V; p ysrapyBuuH Ka

Gearuaaui, spHH £ = 1+ V x 6Gunau XaM TOMHUII MYMKHH:

x=(t— 1% dx=2(t—1)dt Ba 1—_—§ Eﬁfidt:
=2{(1—)dr=2jat —2 [= —2t—2mnt+
+C=2(1+Vx)—2Im+Vx)+C

1 MHTErpasHUHr TONWJIraH HaTHKaMapH Oup- CUPHAAH HWKKHHYH
{y3rapMac COHTa TeHI KYIUHAyBuucH OHJIaH (apy KUIalH; HKKa-
Jla HATWXKAHHHT TYFPUAMCHTa yJapHu Auddepenuiuaniall GUIaH
HINOHY XOCHJ KWIMII MYMKUH.

IOkopuaaru mucosnsa KypcaTWwIrasuieK, Y3rapyBuHHH au-
MAUITHPHILAA X HU { opxand HbojasoBun X == @ (f) €k { HH
x opkasu udojansoBud ¢ = ¢ (x) dopMmysanapian dolfasaHu
MYMKHH. "

VarapyBunHH anMamiTapumiia KyJait gopmyant (Gearuiam-
Hy) TaHJAUI KaTTa axaMmusaTra sra, 1wy Gunad 6Gupra saxum Ged-
runauwl yuyn OuTra ymymu#i KOMAaHH OGepulll MYMKHH 3Mac.
Babau 6up xycycuit KounaiapHd KyHHAard HHTerpagz TypJapu
YuyH KypcaTaMH3.

530. Ky#huaarn MHTerpasJapHH TONMHT:

2xdx | __sinxdx
D jlx4+3. )§V1+2cosx
xdx Vi+lnx .
P =
D | yee

A 1) x?=1{ Genrunaul KHpUTHO, YyHU JAuddepenimasnai-
MH3;, 2Xdx == dt, cyurpa GyJapHH nHTerpa/j octujard ndonara
KYHHG, SHTH HHTerpajHd Tonamus Ba OepuiraH x Yysrapysuura
Kafiramua:

2xdx dt _ 1 ¢ _
5x4+3“5t2+3 V3'arCth~ +e
V3~ arc tg —— VA 4+ C.

2) 1+ 2cosx = ¢ Genrwiaml Kuputamus, 6ynia —2sin xdx=
= d! Ba
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1
k2

sinx dx 1
el S - dt=—— 2t +
V1+2cosx j' S 2

+C=C—Vt=C—VT+2cosx .
3) ¥+ a =2z pecak, 2xdx,=dz Ba

4) 14 Inx=v Genrunalm KyHujgaruaapuu Oepajpu:
3

'——dl’ f Vl“”“ :qu/;dv:—;zﬁ-%-

+C=——V(1—}—Inx)3 +C.

5) ¥+ 1 = {? Gearnaail KupuTu6 Ba yHMHT IudpdepeHuHa~

2tdt 2¢dt
a e'dy = 2tdf pad dy HM TollaMus: el

Bynapuu unrterpan octuparu udoaara KyHuo, Xocmx 6yaran
HHTerpanHy TONMuG, CYHIPA 3CKH y Y3rapyBUHra KaHTaMH3:

5 dy :J’ 2¢tdi 225 @ g Lypt=l
Ve +1 L2— 1) 2—| 2 41

fo—m¥eE= 6oa
Vey+1+1

Ky#inparu wHTerpaiiapiu TOIMMHF!

531. j X2 dx , { = x? Gesarunam Gugsad.
5 — x$
532. j‘ e dx , z=23+44¢" Gearmtam Guaaf.
3+ 4¢*
533. [tg’edq, ¢ = arctgt Gearuaum Gunad.
534. (x3-Va—x*dx, Va—x*=2z Gerrnaam Gunad.
535. f sl dx, x—2 =1 6enrunam OHJaH.
(x— 2y
536. fx- Va—xdx, a—x = {* Gearujam Guian.
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dx 1
37, | — = —
5 5 ViR X - Gearusam Oujag.
538*%, _dx , tg x = z Gearunam Guian.
J sin2x
539. j xdx
1% ).4-'r 1
p
540 y Vede
1+Vx
n 2x
541 s ¢ dx
Joef—1
542. \ de
J o xinx
43, { _ouxdr
5 1/ T+ 2sin2c
sin 2 x
544 S
§V2+c052x
b PNy
545%. | -
J oV 1 +e*
S
546. X—U—d}‘:
L+y%

B) Dyaakaa6 warerpannaw. Kymadtvauunr puddepenuua-
JuHH  OuafupyBun d (u-v) = udv+ v-du  TCHIHKHHHT  Xap
UKKH TOMOHHHH HHuTerpasjall Ounax 6yJjaxkjad HHTerpasiail
dopmy.acu

fudv=u.v—fuvdu *

HH XOCHJI KHAHII MYMKHH. Dy ¢opmy.ta Ounan j udv uyrerpasn-
HU TONHUII 6OHIKA J vdu WHTerpajHM TOIMILIA KeJTHPHAALH.
Arap ( vdu unterpan [wdv wkTerpanra HucGaTanm CONAAPOK
€ku yHra yxwaw 6ysca, Oy xosmaa GepujaraH HHTErpasHd To-
nuwga 6ynakaabd  uwHTerpassaly QopMysacuian  (hofiananui
Makcajara MyBoduk Gynagd.

Bupop [ f(x)dx unrerpanra uucGatan GYynaknal HHTerpas-
Jgaul QoPMYJIACHHH TaTGHK THIU YYYH HHTErpas ocTuiard udgo-
Ha f(x)dx vu u Ba du KYNaHTyBUMJAPHUHT KymNadTMacH LUaK-
anja Hpoianaml kepax; 6yHAa dv yuyH dX HH Y3 HYMra oJaran
wyHja# ndojga Ttaunananuku, Oy udopasaH uHTerpaasam Hyad
Ounad v HH TONHLI MYMKHH OVnaly, ¢ Y4YyH Kyl Xo/japia
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avdxpepeHIMaIalll  HATHKACHAA CcoAjajnallafurad  (MacasaH:
arcsinx; Inx; arctig 3x x®) QyHKuMssap OHHALH.

547. Ky#ujard uurterpajyiapHd TOMMHT:

1) {xcosxdx; 2) j dx;
3) [xarctgxdx 4) {arcsin xdx;
5 | x> dx; 6) [ e "cos -% dx.

A Depuaran wnaTerpanJapHuHr xammacuuu (*) dopMmysanas
tdofigananub eyaMus:

N = x, dv=cosxdxl| __ .., __
) fxcosxdx~”du:dx b — sin x H xsinx

—jsinxdxz xsinx - cosx + C.

| u=1nx, dv:%
9) (25 dx = ) A
v di=-=, v=——
x 2 x2
1 1 dx 1
=—— -Inyx+—\|— = =——Ihx—
x2 - 2 X2 X 2x
i 1 2
1y Lf2nx
4 x2 4 x2
u=arctgx, dv=xdx
3) I =(xarctgxdx = =
) J‘ Cg d du: dx N U:iz_
1 4 x2 2
X2 * x2 dx x2dx
= —arctgx— | =— - :——ar t x——— .
2 g j 2 [ +ax2 g arcte 5‘1+x2 b

dx Hu anoxuia Tomamu3. Cynrpa Tommirad

2

Ouiu 5 ad
1+ x2
adoanun (1) ra kyiu6, / vu Tomamus:

5 X dxzjff—l—idx:y(l— I )dxz
1+ x2 14 a2 L x2

= x—arctgx Ba

1=§-arctg.y~—§»+—é—arctgx—f—€z

x x2-L1

<

arctg x.
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u = arc sin x, dv = dx
dx p=—

=y o=

- & dx
= yxyarcsmmnx — \| X - —m——— 2
R )

4) | arcsinxdx =

(2) naru yx-T/——ld—x;; unTerpasiy 1 Gopmynara KenTupuo

TOnamu3 Ba rtonmwirad udonanu (2) ra xyiaub, [ €M TOmaMus:
|

!._.

(&

I =xarcsinx —} 1 —x* 4+ C.

X u = x2, dv = ™ dx
D) I =(x%"dx = e || =
j du = 2 xdx, p=

2 2 p .
Ll J & xdx. 3)
3 3 J

(3) maru feBx-xdx ra sxa 6ygaakaa6 uxterpasiait QopmyJaacu

(*) Hu TaTéux 3TAMES:
3
U==1x dv=2e"dx

3x - . X 3x 1 3
xe” dx = s || = —e — — | ¥ dx =
[ du = dx, v= " 3 3 5.
| 3
\ i
- % e3x____ e3:cd(3 X)='i eBx__ ___eSx'
3 9 3 9

Tonuaran udopanu (3) ra kyiub, Kyidugarura sra Gysamus:

2
szxzeSxdxz_:;_esx“%(%esx_% 3x)+C:

eBx 2
:_2_7_<9x 61+ 2)+C.

5) munterpania 6ynaknab wuHTerpawiaul opmynacd (*)
2 mapra WmIaTHARM. Arap uHTerpan octviaru x* ypauma x®
6yaranaa (*) ¢opmynann 3 mapra HUMATHITa TYFPH  Kejaap

34, YMyMaH
Sx” e dx ma 5 X" sinxdx, 5 £" cosxdx
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(n — 6yTyH Myc@ar coH) uHTerpasapau TtonuuiAa (*) dopmy-
JAHd 1 Mapra KyJiail Kepak Oymaand.

— X
u=ce ", dv:cos?dx‘

6) lzj'e"xcos—;—dx——— =
du = —e *dx, v= 2sin—;—

=2¢ " sin = +25e"‘sin—;—dx =2¢7sin< 4+ 21, (4)

I, unterpanra nHcGatan xam OyJiak/aa6 uuHTerpasiam ¢opmy-
— . X o
JacUHH TATOMK 3Tamu3. u =¢ , dv = sin - dx neb xyi-

Jarujapra sra Gynamu3:

du= —e " dx; vzssinidx:2§sini d(f—) =
2 2 2

= 2005 —;
Ilzje_xsm———dx:—.?e xcos-————QSe x-cos;—dxz
=—2e " .cos ——21

I, nuar tomuaran udomacunu (4) ra kyHub, I HOMABAYM HH-
Terpajra HucGaTaH TeHIJiaMa XOCHJ KHJIaMH3:

l ———2e_"sin—g— +2(— 2e_xcos—g— —21);
5] =2¢ *sin— —4e " cos—;
2 2
2 —x . X X
[=—c¢ in— — 2cos — C.
5 (S 2 2 ) +
Arap [, up tonuupa u = sii %, dv=¢ "dx pe6 onuu-
1 — —% .
ca, y xoJja du=—2—cos%dx, v=—e , [,=—c¢ xsm—;f—+

— —x . 1 "
+-—;—5€ xcos—;—dxz—e "-sm%—}-? . [ napra sra 6y-

namu3. Dynga /; uuHr Ttommiran wudonacusu (4) ra xyicax,
Gecofifia afluusTra sra Gyaamus:

—x . X —x . X 1
I =2e sln2+2( e 51|12+21), 0=0
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Olynpaft Kuiaub, Takpopuit Oy/aknal HHTerpasiam JAact-
aabku I unrterpasra oaub Kemvildn MyMKHH 9Kad. By xon-
Ja € | yATerpajany OCOH TOMHLI MYMKHH OVJrad TeHrsama,
€k Takpopuil 6y.aakngab unTerpajsalmiia o, dv JIapHH YPHHCH3
TaHJall HaTHxacujaa Gedofiza adfinusar xocua 6Yymaaan.

bBawsan Gynakga6 waterpanianl Oupop Aapaxamid QYHKIMS-
HMHI aH¥gMac HHTerpajgu GujaH Kypcatkuuu OGepusaraH (YyHK-
UHAHHHT Japaxa KypcaTKHYu[aH Kam OyJran yima ¢GyHKUHMAAaH
OJIMHTAH AHWUKMAC WHTErpaj Opachiaru MyrocabaTHU XOCHJ KH-
gapu. DyHpa#i mynocabatra pekyppeHT (xafTanama) ¢opMmyna
Jefnnanu.

548. 1) /, :5‘@2—% YVUYH PEKYPpeHT ¢opMysaa KeaTu-

.. d
pub YHKAPHHI Ba YHUHT €plamMuja j'——)-c--— HH TOIHHT.
i (x2+ 1)3

d 2 ] — x2
A X :Sx+ X

I, = m n xZS—‘_ﬁ“‘
x24+ 1) x2+ 1 (x2+ 1)

x2 .
) mry = e —jw Tl

Oxupra uyTerpanga u = x, dv = dx necax, y %ojja

(x2 +1)"
du = dx v:"___x,__dx:_l_jd(xzwﬂ)_ 1 Sdt
ST 2 ) eyt o2 )

t—ﬂ+l 1 1

:“ffﬂﬂ—‘?m7+c=“?:7”ﬁr+
+C=—

1
2n——2 (xz 4 1)*1
HHHT YYyH
1 x 1 dx
n ni T 2n—2 (x24Tl 2n—2 5‘ (x2 -+ 1y
1 X 1 i
= . J - =
2n—2  (x241)t! Ty 2n—2 "' 2p—1
, X 2n—3
X .
[ ) D P loy
Ilyunai Kunub, 6us Kyfuparn pekyppeHT (OPMyJiaHH XOCHI
KWIARK:

-4 C ra sra 6yaamns. Ily-

1 x 2n—3
[ = .
"o 2n—2 (2! + 2n—2 lr:

Bynaa pexyppenT ¢opMynand Takpopufl KVyajail HaTHKackia
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Kajpasjiari 5‘ Ziifl uHTerpas xocua Gynaiu. n =2 da pe-
X

KyppeuT dopMynsanu Kysnab, kyhungarara sra Gysamus:
dx

_ dx . X R —
[2_5 TEEST R TR sz+1

x 1
BT —{--—Q—arctgx+C.
—3 ga: [. = e L x 3
=8 [3“j<x2+1)3 =T ey
_ x 3x 3 CoA
4(x2+1)2+8(x2+1) -+ . arctgx + C.

= ’
2) 1, _S(ﬂ e HHTErpasn yuyH peKyppenutT dopmyJa

1 x . 2n—1 /
ax 2nat  (x2-+ a2 T T e n
SKaHJUTHra HUOIOHY XOCUJI KHJIMHT .

1

Ky#naarn uuterpassiapiu Gy/axknad HHTerpasiaHr:
549. [xsinxdx.

550. | x*Inxdx.

B51. [ (x*+ 1)e ™ dx.

552. [ x-sec® xdx.

553. [x-In(x —1) dx.

554. farc clgtdt.

555. fe"sinxdx.
556. s'x” Inxdx (n==—1).

557. g arc sin x dx
x -1
558. S X3¢ dx.

559. ’f e"" -cos nx dx.

560*. (arctg)/2x—1 dx.

561. [ = j £ In"xdx (n >0, GyTys) wuuTerpan yuyH pe-
KyppeHT ¢opMyJsia KeATHPHUO UMKAPHHT.
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Kypcarma: u=In"x ze6 Geiruianr.

562. I = Xsin,”x dx (n>0, 6yTyH) HHTerpajs y4yH peKyp-
pent dopMmysia KeTupul YHKAPHHT Ba YHHHL €plaMuja jsin“ xdx
HH TODHHT.

. . , . n—9
Kypcarma: sin™ x uu sin x =sin"™ x - (1 — cos? x) opxam udo-
patab, u = cosx, dv= sin™ 2 x - cos x dx 1e6 Gearmianr.

2-§ KBAJIPAT YUXAJHU ¥3 HUHUTA OJITAH $YHKUHUAJAPHUHT

HHTETPAJIUVIAPH
Ax+ B Ax 1+ B 5. -
T T ; —_—_— dx; 2
ax? + bx —t— I dx’ VaxE + bx+ ¢ Vax + bx —-lr— Cdx

KBaJpaT yuxalHu Y3 WuWra osras (pyHKLUUANApHU HHTErpaJsall
#afBaauaarn dopmysazapra KenTdpub MHTerpaaiall yuyH
aBBAJIO KBaApaT YUXaAlaH TYJHK KBalpaTHH axpaThb oJuld
kepak. by xomza ax® -+ bx + ¢ kBaApaT yuxal KyHuaaru Ky-
PUHHILTA KeJafu:

b c b \2
ax2-+bx—+—c:a(x2 + — x4 ——):a((x—l————) —+
a a 2a
__f__ . b2 _ _{;_ 2 9
+a 4a2) a((x—}_?a)ik).
Cyurpa anmamTupuiap BysaH Gunad IOKOPHAATd MHTerpasap-

HH MHTerpasjaill »KauBaaujaru dopMynanapra KeJTHPHII MyM-
KHH. .

563. Ky#imaard uurerpajiapid TOIIHHT:

1) j-——d" : )f T=8x gy,
x2+4+4x+4 8 2x2—3x+1
3x—2 6x3—T7x243x—1
3) (212 gy 4 .
)Jx2+6x+9dx’ )j 2x— 3x2 dx

A 1) Ksagpar yuxanian TY/JHK KBajpaTHU awpartu6 ona-

MH3:
BH4x+8=ux+22+4

Ba dx ypuura d(x + 2) vu €3ub, x dopMyaa Gyitdya uHTerpas-
a6 Tonamua:

jﬂ ‘dx _ d(x+2) :—larctg x+2+c.

x4 4x48 (x-+22+4 2 2

2) 2x* —3x -+ 1 kBajparT yuxajdad TYauK KBaApatHH

axpaTHb OJaMH3:
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2x'~’—~3x+1=2(x2~~—g—x+—;)=2(<x_%_>2+
3

=3 )

Ba X — —i— = { aaMawiTupuin Gaxapub, dx = df xamja

7—8x I ¢ 1—8¢
==y =

2 —

16

ra sra Gynamus. Dy HHTerpaqHn KaCpHHHI CypaTHAATH HKKH-
Xaara xypa 2 rta Kﬂ/mmqun MHTErpajira akparamus:

[:___5 25 Qtdt _

1

t____.
Lot 4 | _om
2 1 1

2. - ¢ —_—
4 +4

Gynfa KyWwuiyBdn HHTerpasapian Gupununcy 1X, HKKMHYHCH

11 ¢opmynara Kypa unterpasiaHin. JHAM X yarapysudra Kai-
THO, [HPOBapA HaTwxara sra GyjaaMp3:

I=1n

e

—2Inix*—1,5x+4 0,5 + C.

x— 0,5

3) Tynuk kpagpatHu axparub, swHu x*+6x+9 =
=(x+3)? Ba f =x+ 3 ne6, Kyfunarunapra sra OyJjamus:
dx = dt,

Sxf—é‘e‘;ig o= f =T )=
—35 lljt"th—3ln|Z[+11FI+
4+C=3lnlx+ 3'+§?§+C‘

4) ABBan WHTErpajs OCTHAArM HOTYFPU Kacp pauuoHan QyHK-
HUAHUHT CYPaTHHH Maxpaxura 6)“”1146, GyTyH KUCMUHU awpa-
TAMH3:

6x3—Txt+43x—1 = —92%x4+1+ — 1

2x—3x2 2x ——3x!

’
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cyHrpa Xap 6up KYIINAYBYMHE ajloXUAd MHTETpanaaiMus:
1:56ﬁ_”“”x_‘m:$—qu+jm+-

2x— 3 x2

2x-—3x2

I, marerpasnu wnTerpamam Kagsaujarn 11, 1X dopmynanap
KYPHHHIUMIA KeaTupu® ToNaMu3:

+5‘x—1)dx__ x2+x+11

L fE=hdr 1 dx
3 5 2 3 Y 2 T
._—x —
3 3
=)
PR
2 b 3 _ 1 _ 2
+ 3 (__1)zal 31ntx 3l+
.. 3 9
, L1 ) x——%
1 3 3 1 1
+_3.2_1~1n T _——ln’x———‘—kzln P
3 FTE T3
y Xonfa

— 2 Tiale— 2=
PT=—x*4x+1 x+x+61a|x 3\

—%mm+c
6ynanu. A
dx . 3x )
564. 1) j’ifigffif;ffif-, 2 511;2;;j83;————-dx

MHTErpa/JIapHi TOIMHT.

A 1) x*—4x—3 xBagpaT yuxaijaH TYJHK KBaJpaTHH
axpatud, spin x* —4x— 3= —22—7, dx=d (x —2)
Je6, unterpannad TonaMmus:

dx _ d{x—2) _ .
f;/,’cr_-(x":_ 5 T Voo  mr—2 4+
+VE—2r—71+C
(6yHaa X1 ¢opmynazan doiinananiuk).
2) 9+ 6x— 3x® KBajpar yuxailaH TYJHK KBaJpaTHH ax-
patamus: 9+ 6x —3x*=—3(x*—2x—3)=—3((x — 1)*—
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—4)=3(4—(x—1)® Ba z=1x—1 anvawrupum Gaxapa-
Ju3, Y X0J4a
: ‘_ Bx—5)dx ! 32— 2
el 1 frnd _— - =
de=ds, 1= | et e

Gynanu. Xocu1 Oyaras MHTErpasHd 2 Ta HuTerpasra axpara-
MHU3 Ba YJIAPHUHT Xap KalCHCHHM aJoxXuAa TONaMu3:

3 z 2 dz —-— 2
=75 V7= 7 = = VF hogsh
1

h= S}/Zdz ““*3(4_'22) H(—22d7) =

4 — 22

_ L 1

— _.;_5(4—23) 2dd —2) = — (4 —2)?

(6ynza I dopmynanan dofigananuinn). VIII dopmynana x =2,
a = 2 aeb oncak, y XoJjala

dz
I, =\ ——x
: j Vi—2
6ynanu. Tonuaray I, Ba I, napum I ra ky#u6 Ba apBajird ¥3-
rapyBdu x ra S’mdé xyfmaamra 3ra 6ysamus:

= arcsin —
2

_ o Z -
[=V31,— V_ =C—-V3ld—2 3.ar051 5
5 —1
=C—V9+6x—3x —Vz—arc51n S A

565. Bysaknal nHTerpaanamt opmyact
fudvo=u-v—{v-du
(1-§, 4-B Gauau) ra kKypa
A) j‘Vﬁ—f—b dt Ba B) Sl/az__tz dt napun tonunr. Cyur-
pa TOHH/IFaH HaTiKajapHH popMynanap Ae6 Kapad, Kyiujary
HHTErpasjiapHy TOMMHT:

) [V@—3dx 2) fl/x2+2x+‘6 dx;
3) [V3+4x—x®dx
A A u=VeEe+b, dv=dt neb6 gyhnsarunapra sra 6y-

tdt
Jamus, di = ————, v =1 Ba
Vats

www.ziyouz.com kutubxonasi



1=[VEFbdt=t+VFTD — | s

2
2
Veib
(YHKUMSHUHT cypaTura ysrapmac b Hu xaM Kywmb, XaMm afip-
pub, VHTETpaJHH 2 Ta HHTerpajra axpaTaMus:

Oxupru uurerpasn 5 dif ja uHTeIpan OCTHAArH Kacp

12 dt 24b—b — dt
P ————— = 2 b ——b ——
Vieto VETbh d jV7-+ di jVﬂ+b
: dt
=1 bSVﬂTE‘
—— t —
] == 2 — 2 = 2 _—
Y xomma I =tV ET+b _yvtz+bdt tVEFD

- dt . - RN dt —
1+b5V———t2+b 2l =tV ETD +bj—————Vm=>1
=-t2_-1/t2—:l~77+—b2—1n|t+1/m|+6 (A)

(6ynna XI dopmynanan ¢olinasanuinn).
u=Va—£#, do=dt

Byl =[Va—¢ dt = s tdt 1=
u—__‘]/az—ﬂ’ o
=1Va2—t‘2 MJJ%ZtVaz_ﬁ_

— (St =V E—F — [V —F a+

t
2 e S, 2 2 2 i —
+a ‘YVB_—TZ tVa ¢ I + a?arcsin —

Ulyngait Kuan6, [ =1tV @& — £ — I + a?arcsin-- pa Gynnan
a

I1={VE&E—=F dt=—é]/a2——t2+—‘;iarcsini—+0. (B)

1) (A) Tenrsukuu dopmysaa cudaruna xapad, ¢t =x, b= 3
6yarania gyduparura sra 6ysammus:

SVx2—3 dx=—;—Vx2—— ———z—lnlx—I—Vx?—B + C.

2) Keagpar unaus octufiarn ubomajaH TYJIHK KBaJpaTHH
axparu6 ojamus:

4 2x+6=(x+12+5,
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cyurpa ¢ =x-41, b=15 1e6 (A) dopmynanu TatGuK >TaMu3:
5Vx2+2x+6 dx:j"‘l/(x+ ' +5 dx+1)=

— x;f‘ VaE+1)E+5 += ln|x+l+

+VE+DEFS l+c.
3) 34 4 x — x* KBajpaT yuxallaH TYJHK KBaJpaTHH amkKpa-
TaMH3:
3+4x—x=—K—4x—3)=—(x—22—7) =
=7—(x—2Bat=x—2, a® =17 ne6 (B) popmynann Tar-
6MK 3TaMus:

gl/mdx=j]/mdx=

x—2

== V7—(x—2?2 + —;—arcsm

+CA

V7
Ky#ingarn unTerpasjapiy TONMHT:
566. j —

x2—x—6
dx
567. j————xz g
dx

568. £m4x_1_4x2'

(4x— 3)dx
569. jx2+3x+4 ’

570. §-L+4— dx.
x2 4 5x

571. S———‘8x2+‘3" dx
14 6x-+9x2

. (B—2x244
572*, 5————x2+2x_3 dx.

' dx
573. Sm——————;; .
574. g Vx?— =

(x -+ 3)dx
575. SVI——W :

11—2761 161
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576. j‘ (x — 3)dx
Vi Fb6r

xdx

577%, | ——2
) V1i=2x—3x

578. (1 T—2x—* dx.

3- §. PALIMOHAJ ®YHKLMAJIAPHH ‘HHTEI‘PAJ'IJIAUI

1. Homabaym koadpuumentnap ycyad. bByryn pauuonan
¢yukuus (kynxaa) 6eBOCHTa HHTErpasliaHajn:

ijn (x)dx = ;(anx" ta, 4o+ ax Fa)de =

xn—{—l
=a

n x2 .
n-m—*'an__l'in-‘i" +a1' 7—+aox+C

n ) (6ysna P,(x) Ba Q_(x) uiap
Q (1)

Kynxaanap) n=>m 6)“/J1raH11a, CypaTHHU Maxpaxra Gysuil GHJIaH,

P (x)
Qe ()+Q (€

k — MycOat OyTyH COHJAp,

Kacp- pauuonan ¢yHKLHSA

ra kearupdmaaiu, OyHpa k<< m, n, m,

n (X)
® — HOTYFPH  Kacp- palyoHana
m

éyuKiyd, r(x) — O6yTyH pauuoHaI Q)}[/)HKHI/IH).
(x)
Qm (¥
Qnr) = x—a)* (x—8 ... (& +px 49

éfiniMacuian doiinananub, sneMeHTap Kacpaap (coaia kacpaap)
HUPHHINCH HIAKJAHAA KYHUAardya E3utafu:

Tyrpu Kacp- pauuoHan ¢GyHKILHSA

Pk(x): Ay + A, 4+ Aa
Qn®  (x—a) (x — a)*—1 x—a
B, B, By
-+ + ...+ 4+ ...+
(x—b)PB (x — byP—! x—b
M1X+N1 Mg)C—*—Nz M}‘x—i—N}" e
P e R e ot )
(4 pr+q (224 px - q) x4 px+q
Oynma A;, Ay ..., Ay By By ooy By ooy My, My,
» My, Ny, Ny ..., N, (@ +P+ ...+ A =m) HoMabaym

kosduluentaap 6yaub, yaap xoapduLueHTAapHE COMULTHPULI
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yeyJau 6uian aHukJaHaad. bynunr yuyn (*) TeHIVIMKHHHT Xap
MKKH TOMOHHHH Q _(x) ra KynaiTupu6, WKKH TOMOHJAru cypar-
Aapia adnuii Kynxaanap XOCHJ KuIHHaAH. Bup xmn napaxana-
T'H X JapHUHT KO3p(HLUEHTJapHHH TEHTJAalITHPHO, HOMabjyM
KO3pGhOUIMEHTNIAPHH aHHKJAIl Y4YyH TeHIJaMajap CHCTeMacH
XOCHJI KUJMHAAU Ba Oy cucremaHu euub, HOMabayM Koadobu-
uueHTAapuu Tonub, yaapuu (*) ra gyiuwnaau. Iynpai gwiu6,
Xap Kaujall TYFpH Kacp- pauHoHaJ (QYHKUMAHHHT HHTerpajy,
uaTerpas octHaard (yHKHUMAHH 3JE€MeHTap Kacpjapra axpar-
ranfiad KeuH, KyHujars KYPHHHMUIAArH HHTETrPajiapHH TOHHUI-
ra KeJTVpuIaiu:

] — dx _j’ Mx--N
! 5<x—a>"" (x2 + px 4 g)"*

(6yupa p*—4¢<0), 6y epra m, n— mycbar 6yTyH coumap.
Arap m=~= 1 6ynca, I, unTerpaJ HHTerpasiall XKalBajHiary
1 qoopmynara m=1 6§IJ1raH11a sca II dopmynara kenagu:

o p—mHl
j dx —fd(x zlnlx—ai—}-C.
x—a —a

I, wvuterpan 2-§ Jma KypcaTH/Iran Koujara Kypa TONHJAJM.
n =1 6yaranna

12=j‘——i4—x—t£——dx=—ﬂiln(xz+px+q)+

¥4 pr+gq
2N—Mp
rct ——————-{—C 49— p?<0
Vi el (49 —p*<0);
n = k Gyarapaa
M
_5‘ Mx-+ N dx — — +
(22 + px - g)F 2(1— k) (x2+px+q)

-+

2N—Mp { du

2 j (w2 + a2t
6yam6, Gysna u=x + %; a =—;- V4qg—p® Ba pexyp-
penT ¢opMmyJia

. u
@+u)®  at@k—2)(2 e

1 2k—3
2a¢2 2k—2 K
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(k=2, 3, ....) nau doitnananuiamd.

i Mx +N
’ (x2 4 px + )"

Kacpsiapra sjeMeHTap (€xd comua) kacpaap Aefiumanu (Oynza
m, n—wmycdar OyTyH counap, p®-—4q<<O0).
2. Ocrtporpaackuit ycyau.

s‘ P(x) . Py (x) +j‘ P, (x)
. Q(X) Q1 () Qz(x)

¢dopmyna Ocrporpagckuii dopmysacu 6y.ud, 6ynaa Q(x) GyHK-
LA KappajH H/aMadiapra sra 6yJus, -g(—x))——Tpru Kacp= pa-
X

nuonan Qynkuus, Qp(x) aca Q(x) Ba Q' (x) sapuuHr sar KaIT4

ymymuit 6yayBuncy, Q,(x) = g(f’) , P;(x) Ba Py(x) xo3bpu-
1 x
LMeHT/IAD HOMabAyM. Japakanapu sca Moc xonaga Q(x) Ba
Q, (x) Jlaparanapuian 6urTa Kam. Homabaym Koapduuuedtap
Pl . (P‘ 0’ ) P2() afiumaTaan HoMabayM  KospHIHEHT-
Q(x) @ (x) Q2 (%)
Jap ycyJH epnaMHna TONAIAAH.
Xap Kanjgad panuoHan QYHKUHSHHAT MHTErpagd 3JeMeHTap
dyakuusa Gyaanu.
579. Kyfujgaru udrerpa/aiapiid TOMHHL:
1) __ 848
X34-4x2+4x ’
5
2) j‘ 2454648 20464341
x% 4 3 x2
3) 5‘ x84 4x2—2x-11 dy:
x4 + x ’

(x—a)™

»

dx
4 5‘ x4 10 x2+ 25

A 1) Hnarerpan ocrupars TYFpH Kacp- palldoHan ¢ yHKUHS-
HH 37eMeHTap Kacpsapra axpaTamus. ByHuHr yuys:

a) Gepwiran KacpHHHT MaXPaOXKMHHA XaKWKUH KynafTyBun-
Jlapra askparamus:

B4t +4x=x(x*+4x+4)=x(x+ 23

0) MHTErpaj; OCTWHATH Kacp- paupoHan (yHKIUAHA SJeMeH-

Tap Kacpsapra éfuur cXxeMacuHu €3amus:
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3x24+8 __d B c
x(x -+ 2)2 x x+2 (x4 2)2

B) TEHIVIHKHHMHT MKKaja TOMOHMJAArH MaxpawxiaH KyTyJna-

MM3, OYHHHT YUyH TEHIJIPKHHHT MKKaja TOMOHHHW X (x -+ 2)?

ra KynaaTHpamus:
3x2+8=Ax+24+Bx(x+2)+Cx =
=(A+B)x*+UdA+2B+CYx+44;
r) Xocua GyaraH aiHUATHUHT HKKaja TOMOHHMAArW X HHUAL
GUp XWJsl Japaxkasapd oJiaujard Ko3dULHeHTJAPHH COJHILTH-

pub, HOMabayM Kosdduuventsapra nuc6aTad TeHTjaManap Cuc-
TEMACHHH TY3aMU3:

]

A+B=3,
4A42B+C=0,
44 =28
1) 6y cucremann euamus: A =2, B=1, C =— 10 Ba T0-

nuirad kuiMatiapHu 6) Ganajara cxemara xysaMus Ba 6y XoJ-
Ja TEHTJIHKHHAHT WKKH TOMOHHMJaH HHTerpaja oju6, TOlaMmus:

3x248 2 . 1 10

x (x4 2)2 x +x—l—2_(x+2)2;

§’3x2+8dxzj’(i+ 1 1o )dxs
x(x+ 2)2 x x+2 (x 4 2)2

_ ix_ dx _ —2 -
_2§x+§x+2 10Sx+2) d(x+2)=21nlx +

+mu+m+;£5+a

2) HMurerpan ocTHIArd HOTYFPH Kacp- paloHasn (ynxuus-
J2H YHHHT CYPAaTMHH Maxpakura 0§nn6 OyTyH KHCMHHH aXpa-
TAMH3! -

2 x5 3
X5 4+6x341 —9x+ .
x4+ 3x2 x4 3 x2
Xocua Gysran HaTHXKajard TYFPH Kacp- palyoHas (QyHKLHAHH
ajeMeHTap KacpJapra axpaTamus:
a) x* 4 3x% = x?(x® + 3);
1 A B Cx+D
6) =445 oi0,
x2 (x2 -+ 3) x x2 x4+ 3

B) l =Ax(x*+ 3)+ B(x2+ 3)+ (Cx + D)x? =
=A+0O)x®+B+D)x*+ 3Ax+ 3B;
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) A+C=0,B+D=0, 34=0, 3B=1;
% A=0, B—-—l C =0, D——L.

3'ﬂm+$:
1 1
T 3x2 3(x23)
2x5 + 64341 1
eMaK, ————————— =2 x = —_—
A x4 3 x2 + xt -3 x2 +3x3
— . Dy TeHIJHKHHHF HKKH TOMOHMJAH HHTErpaa oJub
3(x2 4+ 3)
TOIMAaMH3:
5 3 - 1
2046841 40 g‘(zx_;___ 1 )dx:
xt 4 32 J 32 3(x24-3)
1 _ 1
=2 gxdx—{——jx zdx——j‘ e _
J 3 3 Jx43
i i x
= X2 — - — ——=arctg — + C.
3x  3)V3 g}/a +

3) Murerpan ocTufard TYFpH Kacp- PaLBoHaa (PYHKIHSAHH
3J1eMEeHTap Kacpnapra apaTaMmus: .

a) *fx=x(PF+D=x(x+Hx*—x+4 1)

) B4 —2x4+1 A B Cx 4D .

xE+E2—x41) x x4 1 2—x4+ 1"

B) X +4x2—2x+1=A3+ 1) +Bx(x®—x+ 1)+
+(Cx+D)Y(2+x)=(A+B+O)x*+(C+D—B)x*+
+(B-+Dyx+ 4 '

NnA+B+C=1,C+D—B=4B+D=—2 A=1;

NnA=1,B=—2 C=2, D=0

B-4x2—2x 41 1

(3

2x

xt+x :7—x+1 + —x+1
Bynapuu unTerpannab Tonamus:
[ — x3—{—4x2——2x+ldx_
j x4 x —j §x+l
xdx _ "
+2 y G =l —2la bk 1421 ()

I, wnrerpanuu 2-§ paru Kouaara kypa Tomamus, Maxpaxkaau
TYJHK KBaJpaTHU axKpaTamHu3:
1\2 1
2—x+1 =("_'§‘) —[—% Ba X ——- =1¢ pe6 rona-
MH3:
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b ' 1 jp 2x—1
== In(x x+1)+V3_ arctg V3

Bynapun (*) Tenrimkka Kyiu6, Kyilugarura ara 6§mamusz
’ Ixf (22— x + 1)
I=Iln ——FF-—— — arc t ~
PEn +V gV

4) Wnterpan octuparu Kacp- paionaa QYnklHsgHA 3JeMeH-
Tap KacpJyapra axparamus:

a) x* - 10x* 4+ 25 = (x® + 5)%
»—3 _ Ax+4 B Cx+D |

Lt

O wier = ais et
B) xX* —3=(Ax+ B)(x*+5)+ Cx + D = Ax3+Bx2+
+(BA+C)x+ (5B + D),
r) (A=1,
B=0,
54+ C =0,
5B+D=—3
) A=1B=0, C=—5 D=—3.
x3—3 __* _ 5x-+3 (**)

(2452 a2 +5 (52
(**) TeHIVIMKHM MHTerpaj/aiMu3:

| = x3—3 x dx xde
) et ——fx2+5 y(x2+5)2

(***)

j (*2+ 5

HWHTErpajHi MHTErpasiall  KajaBajiH-

(***) narn ]1=j xdx
x2
nara 11 dopMynara KeaTHpamus:
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_(xde _ L (2xde 1 pde245 1 o
[1_5',\:2_1_!‘ j‘x2+5 stx2+5 2 n{x + 5).
f (x: ix5>2 HHTErpasiiy Ca HHTerpapiaul KajBamuia-
ru I (popwynara KeJATHPAMH3:
— x dx — 2 15
5(x2+5)2 j(x +5) d(x*+5) =
— (a5~ 1 .

(***) TeHTJMKAAary YYMHYY HHTErpaJHd TOMMINAA PEKypPeHt
dopmynanan (548,2) wmuconra gapanr) ¢oifnanaHaMHs; SbHU
yuuHYH uHTerpasnu K, neb Gearunaiimus, y xosia

. i ¥ )
~J e = e
* 1 de V[ x

V5

—_— arct

10V‘5(2+5Jr gV)

ra sra 6ysaamu3. Tonunarad Iy, /,, K, napuusr ubojajgapuay
(***) TenryuMKka Kyicak, KyHHJarn HaTuXa Xocua 6faaid:

f (1Y

= —In(e+5) +

2 (x2 --5) 10Y5 \x245
x 3x
fg)—l-C-—-ln(x +5)+m—
—10V5 arcth_+C

Dcmatmar Ky HHTErpaiud TONMWAA Y3rapyBUUHM AIMAWTHPUIL yCy-
ngpan Xam Goliarannm Mymkue, Oynupr yuyw x = J'5 arctgz ae6 Geu-
THJIAW MAKCAAra MyBOQUKAUD. A

Ky#ufard uHTErpasIapHu TONHKL:

580.{{ .
x3— x3

%ly .
X3+ x
582. 5‘ xdx
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583. j‘ («2 4 1) dx
%3

—3x2-+3x—1
584. " (7x— 15)
J ¥3—2x2 L 5%
“ xtdx
Jx4-2x2—{—l

586. y——-———— :
(2 2 (x — 1
587 x34+3x2—3x-+1
) (x4 12 (a2 1)

588. 5———-——dx
% 25427
589. y X2 dx

1 —xt’

590. j’ Bhx—1 dx.
(x2 - 2)

Scnarwva: Kacp- payronan GyukuHsaiapnd MHTErpaiamza, CoLIapox,

i/'IS”JI Typrawaa, y q)yHK[[HﬂJ[apHH COAJa KacpJaapra axkpartumra UJOMIHJ/I-
x3

Macaux Kepak. Macanay, 5‘ 1 dx wuurterpamaH TomMmja xt—1=¢

1
AJIMAIITAPHINHE  GaXKapHII KepaK, YyHKH x3dx == —4 d(xt—1). Xynamn

d
LwIyHra yxuam “ ;‘%—}—xx—;—{—l— HHTErpasii TONMLAA X2 = { a/AMalTHPHLI-
HE Gaxapuur makcaira MyBO(HKIHD Ba XOKaso.
591. Octporpaickuit ycyad OGuman f—w—m HHTeTPaJIHH
TOMHUHT.
5‘ - dx :Axﬁ—}—Bx—f»C_l_ x2+Ex+FdX
(x3 — 1)2 x3— 1
By afinusitau guddepernuaniab Tonamus:
i . (2Ax+B)(x3——1)—3x2(Ax2+Bx—I—C)+
(23— 1)2 (x8— 1)2 .
Dx2+ Ex 4+ F
ottt i
X —1

éku
l=2Ax+B)(x®*— 1) — 3 x2(Ax? + Bx -+ C) + (Dx* + Ex+
+0){(x*—~D=D=0, E—A=0, F-2B=0, D+3C=0,

Ve
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E+2A=O,B-+F:—1=>A:(),B:_%’

C=0, D=0 E=0, F=-—-§—.

dx i x 2 dx
Jdemag, |\ —mMm— = — — . —— — =
(0 — 1)2 3 B8—1 3

By TeHTJIMKHMHT YHI TOMOHWJATH HHTETPAJHH TOMHUI YUyH

Kacp- panviodan (yHRIMSHH COANA Kacpjapra axpara-

x3— 1

MH3:
1 — L Mx-+-N | _ 2

x—1 x——l+ 2fx+1 ] : LG ¥+ 0+

+Mx(x— 1)+ Nx—D=L+Mx*+L-—-M+N)x+
+(L—N=>L+M=0L—-M+N=0,L—-N=1=

sl=—t M=——, N=—-;

JA€MaK,

B—1 3 x—1 3 ofx+1
Mlyunai KHJIPIﬁ

‘§ :—-j‘ J’.—‘-“‘_’x-}—Q dx_—:
¥ — 1 x—l 3 x2 4 x+ 1

]nlx—1|~—1n(x +xt )= 2;‘;:‘

+C

—;— _.arctg
Ba

_x 1, 2 xtl

@W—12  3—1) ki 9 (x— 1y2 +

1

2 2x +
+3V3 V3 +C o4

Vumiby waterpannapsd OcTPOrpajcKuil ycynad OHIan euuur:

592. 5——‘11‘——
x4 x2 4]
593. j———f’i‘————
(192 (22 + 1)
dx
(=2

arctg

594. 5

170

www.ziyouz.com kutubxonasi



595. 5x64—x4—-4x2——2dx
x3 (k24 1)2

4- §. BAb3U UPPALIHOHAJT ®YHKUMSAJIAPHH UHTETPAJIJIALL

1. PaunoHannamtapuus ycymu. Bawsu  wppaumuonan ¢yHk-
UHAJAPHH HHTErpajalliia V3rapyBuHHM TeTHINHYA AJMALUTH-
pub, pauuoHan QYHKIMSHHHT HHIErpaiura KeJTHpHIL, OZAT/A,
palMOHaNMAIITHPUIN YCYAH JeHuIany.

il % )dx Terpan x={¢" ajMauITHpUII
ny My - UH = JII
(R(x, x™, x™, ... x™ P P
m m
Ounan { ra mucGatan paupOHaNAWAny, Oymma —-, — , ...,
n ]

my
— JIaP DAUKOHAJ COHJIAP, U 3Ca aHa HIy Kacp COHJIAPHMHT
e
yMyMHUE Maxpaxd, MHTErpajg ocTHaard R 3ca §3 aprymeHTJa-
pUHMHT paunosan HYHKUHACHHH GHJIAHPALY.

YMyMARPOK, KYPHHHITIAATH

my m, E.k_
[R(s @0, @0, .. @)™ )de
€Kku
m i)
ny YA\
frle (2
cx4-d cx+4-d

ax-tb _

MHTerpajJiapHH MOC paBuinfa ax 4- b =¢" éxu * an-

MaLUTHPHII GHJIaH PALHOHAJIAILTHPHIU MYMKHH.
2. TpuronomeTpux GyHKUMsIApra panuoHan Gormug Gyiran
bYHKIUANAD HHTEFpPa/Iapura KeJTHPUIAJANTAH HHTErpasiap:

(R(x, Va*—=x*)dx na x=asint 6Genrunau,

[R(x, Va*+x¥ )dx na x—=atgt OGenruaam,
fR(x), V x?—a® )dx na x=asect OGenruiau

Cepunran HuTErpajiapHy { ra HucGaTaH palHOHAJIAIITHPATH.

3. Bunomuan juddepenunanuu MaTerpastaw. x" (a + bx")
HY uuTterpaam (Gyupa m, n, p€Q) Uebuwes Teopemacura
kypa daxar gyimaaru 3 Ta xosAa Oaskapuaalu:

1) p€Z 6ynca, p>0 gna (a+ bx") Hoioton Guuovu
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dopmyaacu 6yiimua éfunaan, p< 0 na x =" 1e6 onuHamy,
6ynaa p GepHsraH /m Ba 4 BUHT YMYMHH MaxpaxHy;

2) p= — —Kacp COH, JIeKHH mtl — 6yTyH cOH 6y.ca,
8
a -+ bx" = ° anMalWTMpHII KYJMaHMIanu;
3)p=i m+1 o m--1

S
6yTryHn com 6yaca, a -+ bx"={x" amvawTupnu Kjananu-
JIaH.

N

v=ax*+ bx - ¢) kypuHumgard HATErpan ymeéy dopmyna Gu-
JiaH TOTHMAIHN:

dx (6ynaa P, (x) n- lapaxamid Kymnxaf,

( ) n— 11— §
E‘VUdL—M A+ A) VT 4B Vv

Byuna A, 4,, .., A, B qaap ysrapmacaap 6ysub, yaap oKo-

n

PHIArM TeHrJMKEH Muddepenumamiab ) v ra Kynmafitupum Ba
X HOHT GHp XMJ JapaAa/JapHHHHT KO3(pHIHMeHTIaPHHH COJHLI-
THPHLI HATHXacuAa TONHJaJH.

[P, () Vv dx KypuEMIIZAard HHTErpan XaM XYIJH IOKOpH-
Aardra yxuiam Hysa 6unan TONHJAAAN:

— P d
\g‘P” Vv dx = w
Vo
3 " dx
A Ve +Bj7;):
X ( (Ax + B) dx X —a = — ATMAITHPHIN

x—a)} ax? +— bx 4-¢ t
6UnaH TOMHII MYMKHH.

= (A" A0 +

6. Jitep aaMariTHPHLILIADH.

[R(x, Vax*4bx+c )dx
KYPUHHIIAATH HHTerpaasiap 3#sep anMamITHpUHILIapH épiaamijga
PalMoHa LA THPHIL  YCYJIH 6maH TonHAA !
1) arap a >0 6yaca, | a =t xV o
2) arap ¢ >0 Gjuca, | av~—bv+ c =tx=}c;
3) arap o ax®-+bx-+c=10 HUHT XakVKHH mmlsnapmaﬂ
6upn 6yaca, V ax? + bx + ¢ = (x — o) ¢ anmawTHpuul 6a:Kapu-
Ja .

[ iy
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596. Kyfnaard uxTerpaniapus TOMUHT:

l)jl—}—yx ” 2)j‘x2‘/1+x %

3) jwdx; 4) j“‘_——"—‘;
’ R AURSFOT

2 x2 . .

5 janz__z dx; 6)j(x—l)V1—x3’

N 5V4+2x—x2 )
A 1) I Konnara kypa x = {* Gesrmnaimt KupuTHG, KyAUAarura
sra Gyiamus:
. —
de = apdt, 1= | 2EVE g [‘“ A8t =
NE to

. et o t—1 _
_4.Yt2-}— dt= 4y<l+t2+1)

i tdt _ o N

=1 Udt+f i jtz+l) 4+ 2In &+ 1)
— 4 arctgt -+ C.

X yarapysunra xaitrcak, [ =4-Vx +2In (1+ V%) —

— 4arctg V'x + C xocun 6ysanu.

2) 1 Koupauu K¥yanab, . * a/MaLITHPHII KHPUTAMU3,
X

y xoana

[ _dt g I/l +x
== , dx = =
2—1 — 1)2 X2

—5(19 et “2“” — 2jt2dt

=—§f3+C:C—'51/(1—?)-

3) II goupauu Kysuab, x = 2sinf fAe6 Kyiuparura sra Gy-

JIaMH3:
dx = 2costdt Ba V- dx = V4~ ssinp. X
N x8 64sinb¢
1 costt =I_ ctg4f' :__Ly toltd (cteh) =
X 2costdt = S <1n6t " fsm% dt " ctgttd (ctgt)
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. X
t = arcsin —,
20x5 2
(e 50 3)
Cos f arc sin —
X 2
ctgt = ctg (arc sin ?) = T =
X
sin{arcsin —
[wesin )
=
1 — =— —_—
_ 4 Vi
X X )
2

4) Bynparu unterpan 6usomuan AubdepeHLHANHUHT HHTEr
pama:

J = dx

3
——— = | X2 (1 &8 dx:
2P0+ 9 S' ( )

6ynia m= —2, n =3, p = __5_’ m 1

3 T +p=—2 6yryn
n

con. llynnnr yuyn III Kowzara kypa 1-F x® = x%2% Gearunaw

KHPHTaMHM3, Y XoJja

1

x3 = P I I L 1
_._23—1¥ e _23_]9 _—(23_1)1/3’
de=— (za_z.z.(i;/iﬁ’ ! :fxaz (14 ° dx=
2 -5
8 23 3 22dz 8
='—"j‘(23___1) l(za_l) -(23—1)4/3 2_5‘ = dZ=
=j2—3dz—j‘dz=_z_2_wz_}_'c:c_ 1+ 223 _
2 222
:C___2__+_3x3

2 YU+ 292
3/ \
aynkn 2z = VT2 J
X

5) 1V xonpanu kyanafimus, y xossa
[= (222228 gy (Ax+B) V& — 25+
Vx2 — 2x
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+D j" dx . (*)
x2—2x

A, B, D ysrapmac kospdULUpEHTIADHH TOMHII YUYH TeHr-
JIUKHHHT HMKKajla TOMOHHHH NuddepennmaniaiiMus, cyHrpa yHu

V x*—2x ra xynaiitupamus:
IS A YT 4 (A B =L 4 :
Vx2—2x Vx2—2x Vﬂ~2x
23— x—b6=A(*—2x)+(Ax+B) (x—1)+D =
— 94x* + (B —34) x + (D —B).

D

By TeHIVIMKHHHT Xap MKKH TOMOHHJArd X HHHT OHp XuJ Ja-
paXkajiapuHUHT  ONAMAATH KOS(DUUKEHTIAPUHH  COMUILTHPHO,
KyHuAara TeHI/aManap CHCTeMaCHHY XOCH/ KUJIaMU3:
24 =2, B—34A=—1, D—B=—5.
By cuctemann euu6 (*) ra xysimua:
A=1,B=2 D=-3

1=(x+2)Vx2—2x——3J’ L

x2—2x

Oxupru uHTerpasHy HHTerpasiaul xaisatutaru X1 ¢opmyaara
KeJITI/IpaMI/IS’

=hnjx—1+VKx—13F—

Vx2—2x j V(x—l a1
MIymnait Kunuo,
I=x+2VE—2x —=3ln'x— 1+ V& — 11, +C
ra sra 6ynamus.
6) V gougara kypa x —1 =—:— aaMalTHpuL  BakapaMmus,
y xonia '
g dt

1_‘ dx . 12 _
S(x-l) Vi 1 -‘/_1+2t

¢ 12

_ [£] dt =§ dt
ytV—1~2t V—-1—2
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uynkn V2 = 1t 6§mn6, — 1< x<< 1 ypunau Gyarasn yuyn
x—1<0 ga t<O Ba myHudr yuyH |#|= —{ Ouin

dt
I = ST/——— MHTErpajlHi MHTeTpa/JIall KajBanujaru I
—1—2f

(hopMyJsiara KeJTHpaMus:
1

I={(—1-=21 i dt=—;—j(—1——2t) : d(—1—2)=

l\.’]l—

=—(—1—-2) +C=C—

=c_‘/"+‘
1—x '

7) VI xounanunr 2-6Ganjura Kypa KyHujarunu €3a ona-
Mu3:

ll

=! c=4>0, agemak, YV 4+2x —x¥ =

V4+2x—-x2

=tx—2,x=4t+2; dx:——4(z2+t—1) :

112 (1-+ )2

T o s 4+2 2@+i—1
Vi+tox —x t 2= “
T4 (21— 1)

S U ot B 2j — 2arctgt =

22 +t— 1) 1422
o 1422

=C—23rctg2+V4+2x_x2

X

. A

Pauuonannawtupuin yeyanjan ¢oijajgannb, KyHujara HH-
TerpaJulapHH TOMHUHT:

597. V"_ dx.
._-fi/x2

598. j Vx — dx.
X

599,
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+1/x) Vx
601 . 5 Vit dx.
X
3
602, | — ¥+ 4o
14+ V3x+4a

603. f ‘/“‘"
14-x (H—x)2

) n/
604. f dx.

14+ Vx
Bunomuan nudxpepeniivaniapad MHTerPasJIaHr:
605. LE:

dx
(1+Vx)?

606. [x3(1 —x2) ~ dx
607. [xV 1-+x%dx.
2

608. [ x5 (142 dx.
609. SV4+-VX
v
610. § VE V143 Ve dx.

611. f 1—|—x2) dx.
/-

612. SL |
3/

1V Koumara éku Ditep anMamTupuiiapufan dofinananud,
KYHHJArH HHTerpajJiapHd TOIHHI:

613. [V 4—4 dx.

614 y——"“"—-——d"
Vi f2x+3
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615 ‘ S ok S
J VEI 2
616* y———-—"gd"
V 2ax — x2 ’
617*. 5 —
x Vel xF]
618. {J/ 1—4x—x* dx.
619 x2dx

V o2

620. y d :
(x— 1)V EFxF1

621. (_"L“_xiL dx.

Ve 2x 2
622, j d .
xVax244x—4
5-§. TPHTOHOMETPHK BA THNEPBOJIMHK ®YHKUHMAJIAPHU

HHTErPANNAW

I. [ R (sinx, cosx) dx (6ynxa R (sinx, cosx) sinx Ba cost

JMlapra HucGaTaH pallMOHa/ (DYHKLHA) HH HHTErpajauwiia ymy-
Mult ycya (yHusepcan TpHFOHoweTpHK anMaluTHPHIL yCyJaH 1e6

xaMm afitunaqy) { =tg — 5 A/IMALLTHPHIAAH ¢ofigananunanu, 6yH-

2t | — 2 2dt o
Ja  sinx = -———,  COSX == , X = 6yu6
1422 1422 T
| — 2y 2dt
sinx, cosx) dx =\ R . 6VJaanu, sbHU
YR( ) “ (l+ﬂ 1+t2) 1+t2y A

{ ra nucbarau paunm{an uhOAaHN HHTErpaAra Kejaaid.
Tpuronomerpik GyHKUMS/IaDHH HHTerpajjarasia KyHuiaru
KYPUHHMIIJATH HHTErpasiap Kym yupafigu:

I1. [sin"xdx, [cos"xdx.
II1. | sin™x-cos"xdx.
IV. [tg"xdx, {ctg"xdx,
6ynapaa m, n jap myc6ar GYTyH COHJAp.
V. jsinax~cosbxdx. { sinax-sinbxdx, f cosax-cosbxdx.
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Bynpalt uHTerpanAapiu Kydujard Koulanapra aman Kuaub To-
naMu3:

1. XKydr napaxanyi cuHyc €kH KOCHHYC (QYHKIUSIIAPHHHT
WHTETPANMHY TONMHUIAA AapaXKaslapHH MNacaiTupuil ¢opMy.ana-
puian Qoiilananunaiu:

sinu = -21- (1 —cos2u), cos’u :—; (1 + cos2u),

. 1.
sinu -cosy = > sin2u.

2. Tox Hapaxajn CHHYC €KH KOCHHYC (PYHKUHAJAPHMHT HH-
TErpajvHy TOMUIIAA YH/AaH 6UTTa KynalTyBUHHH aXKpaTHO, CYHT-
pa KoDyHKOUA™ sIHTH Y3rapyBuu GHJIaH ajaMalITHPHIAMM .

3. Arap m Ba n JapHuHT Xap HMKKajacH xydr con 6y.ca,
y xoaga Il xypunmmparu wxTerpansu 1- Kompara Xypa Ba
arap m Ba n JapiaH Gupd €Kil Xap HKKajacu TOK COoH Oyuca,
2- xoujara Kypa TONHIH MYMKHH.

4. IV typnara wuterpasnapuu tgx =={ €k MOC paBuiLia
ctgx = ¢ anmamrTupul Guan TONWHI MYMKHH.

5. V Typaary HHTerpajjapHyl TONHIIAA KYMaHTMaHH HHFUH-
Iura xearupuwl dopMmysanapiiad (ofaananuiai:

sinax-cosbx = % (sin (@ + b) x + sin (@ — b) x),

sinax-sinbx = —;- (cos (@ — b) x — cos (a + b) x),
L
2

6. Arap [sin"xcos'xdx xa m Ba n Kydr connap 6y.wub,
xampaa Ourtacy Manbuil 6yaca, tgx =1¢ (ctgx =1) aamam-

THPHIUHK Kyajawl Jjo3uMm, OyHia sinx = —17———, CosX =
1522

cosax -coshx = — (cos (@ + 6) x + cos (@— b) x).

1 dt
_ —_—, dx =
Vite 1412
VI. I'u nep6osmk yHxLUHAIaPHA HHTErpaiaurL bynja Kyiiu-
jara (opMyJjanapaas  (oifaNaHHI JO3HM:

X p—X —X
_e__e_’ Chx:é.:%_j’

6yaany,

ch?x —sh?x = 1 (shxz

* sinx ¢ysKuUHAHHHT KOQYHKIHACH COSX, COSY (PYHKUHSHHHT
IMAICH sinx Jup, KOPyHKe
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shx-chx = —;. sh2x, shiy — % (ch2x — 1),

chx == % (ch2x + 1).

YHuBepcan anMaluTHPHIN th% =2z Oyica, shx = 2z~2 ’
122 <
chx = i: dx = Tg% 6ynanu, Oynga x = 2Arthz =
= In 11+z (—1l<z< D).
—2

623. Kyfiugaru wHTerpaapHi TOIMHHE:

1) jﬁi_{—m; 2) [sin®3xdx;
3) [ costxdx; 4) [sin®xdx;
5) | sin“x cos®xdx; 6) | sin3x - cosxdx;]
7) (tg'xdx; 8) (sin3x-cosbxdx.

A ) tg %21‘ anMawTHpuil H6axapub, sinx, cosx Ba dx Jsap-

HU ¢ opkanu udofanad, Kyiingarura sra Oyjamus:

( dx *j 2d! —9 d(it+2)
¢ 2sinx — cosx 241 (t+22—5

2—VE +1g

4

F+2— V5
t+24+Vs

+C=—1Ix

C.
V5 *

wlk Y I

24+ V5 +tg
2) 1-xounauu Kysnab, kKyfuaarura sra Gyamus:
('sin?3xdx = -;-5 (1 — cosbx) dx= -H dx —
1 x | S
aT 5cos6x d(6x)= CRET sinbx + C.
3) 1-Komjara Kypa Ky#uAarunud XOCHJ KHJIaMHU3:
[ = 5 cos*xdx = j (cos®x)? dx = —41- _Y (1 + cos2x)? dx =
=—i— ([ dx + [ cos2xd (2x) + [ cos® 2xdx).
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Byunja Gupnnuy MKKHMTa MHTErpasl = MHTErpajjail KalBajiuAaru
dopmysara Kejajid, yuMHUM HHTerpaiun 3ca l-Kowjann Kya-

Jab Tonamus:
S cos®2xdx = —;— S (1 + cosdx) dx = %f dx +

-+ —;—Scoszlxd (4x) = -% -+ i sindx.
) sin2x 4+ X +

si n4x

Wynnai guaub, [ = jcos‘-‘xdx = i—+
3x 1 . 1 .
=4 — sind C.
+C 5 + 7 sin2x-+ " sindx +

4) 2-goupara Kypa Tok Aapaxkanu sin®x ¢ysxuusnan 6unya
KYNaHTYyBUMHM akpaTu6 onaMu3: sin®x = sin‘x-sinx Ba KodyHK-
HMAHA SIHCH Y3rapyBuM Gusian OenruaadMmps, sisHH CosSx =1,

y xonza
— sinxdx = df; | sin’xdx == { sin'x-sinxdy =

= [ (1 — cos’x)* sinxdx = i (1 — 1?2 (—dl) =
=— (=22 dt=—t+2p—Z+C=
= C —cosx - —j— cos®x —- %-cos%.
5) 3 (1)-xoumanu Kyuara6 gyfumarura sra Gyiamus:

I = |sin’c- cos™xdx = fsin'zx (sinx-cosx)? dx =

1 — cos2x  sin22x 1

=) — — dx =~
4 8

— — 1)
g V1 2)-

( j sin®2xdx —

— {sin*2x-cos2xdx) =
I, vnTerpannu 1-Koujara Kypa TOMaMu3:
1 1 10
1 = — —_ N = — —_— —
1= S (1 —cosdx) dx 5 fdx p J cosdxd (4x)

1 1.
=— X — — sindx.
8

2
1, wnterpannu sin2x =1t ne6 3 (2)- Kowjgara Kypa TonaMmus:
2co82xdx = dt, [, = —j £dt = 2 =~:3— sin32x.
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I, Ba [, napuunr ronunran udonanapuuu / ra kyiwmo, gyhusary
HaTuXara ara 6Gyjgamus:

IO S 1

[ =~ (— X -— — sindx — — sin®2x) + C.
g§\2 8 6
6) 3 (2)- xounaun Kyanal, 3Hr KUUMK TOK Aapamany Ppyuk-

HuagaH OuTTa KYMafTyBuWHM axpartamus, sindx = sin%x-sing
Ba cosx =1 Je6 kyfufarunapra sra Gynamus: — sinxdx = dt
Ba

[ sin®x-cos®xdx = [ (1 — cos*x) cosbx-sinxdx =
=— [ (1 =) fdt = — [Bdt + [ dt =
—_ Lty = L costx — L cost
. 6t+8t-{—C 5 cos’x 6cosx+C.

7) 4-xoulauu Kyanab, tgx = ¢ Aecak, y xoajaa
x = arctgt, dx = —ﬂ—; Ytg“xdx = 5 1 2 gt =

1 4-12 T
= 2 ——]——- :ﬁk—— =
“t 1+1+[2)dt - —t+ arclgt + C
:'gthx—tngrx_nLC.

8) b-Konpagan ¢oiganaHamns:

Jnsin3x-cos5xdx = -;—j (sin8x + sin (— 2x)) dx =
= -1% jsinSxd (8x) ——71 jvsin2xd (2x) =

1
=1 cos2x — — cos8x + C. A
4 16

624. Ky#iunaru uxrerpasijlapHd TOITHHI:

D jch*xdx; 2) f chixdx;
3) Y——-ﬂ—; 4) [ shx-sh2x-sh3xdx.
J 2shx + 3chx .

A DBy unterpajgapuu tonumpa VI garu dopmynanaprad ¢oh-
JaJ1aHaMHK3.

D (‘ch%dx = Hchzx = ;— (ch2x + 1)” = S —;— {ch2x 4 1) dx=
J
=1 Ligr =4 L
= 5ch2xd 2x) + 5 de " sh2x 4 5 x+C.
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2) f chixdx = j' (ch2x)? dx = 5 (% (ch2x + 1))2 dx =
— % f (ch®2x + 2ch2x + 1) dx = ﬂch‘zzxdx +
1 x 1 1
— 9 S e | —
+ 2) ch2xdx + 4;2 (¢h4x+ 1) dx +
1 X 1 x 1
+TSh2X+T—§2—Sh4X+—8-+-4—Sh2x+
x o3 Lga
+—4——}—C— 2 -+ = shdx -} . sh2x -+ C.

3) by wuHTerpammu TomMMIIZA YHHBEpCAN aJMAlITHPHIIJAAH
dofijananamua:

x U _ it
th > = t, v xoama shx T chx —
dx — 2t j ,dx _ /() —18)
] —22 2shx - 3chx 9. 2 3. 1+ 2
J—2 ' T 1—f2
j3t2+4t+3 S f2+2"‘t+1
/&)
9 d (t+ ?i-) }
== — e = [l uarerpannais xaasamzary VIII
(345
2
2 1 iy
dopmynara kypal| = —-—— arctg —— + C =
Y5 Va
3 3
" sth 40
2 2
= 2_arc‘rg 31+_ +C:——2—_—arctg( — )—l—C.
5 Vs Vs Vs
[!shxsh2x = — -.;_ (chx—ch3x);
4) fshx-shQ»sthdsz -
shx - sh2x sh3x = — T] (sh2x-+sh4x—sh6x)
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= S (sh2x + shdx — sh6x) dx = — C—hs—“’i —
. chdx ch6x + C. A
16 24
Kyfngary uaTerpasiapHy ToruHr:
625. j cosx 626 dx
I+co<x x ’ ,Y sinx
627. 5 L S— 628. | tg*3xdx.
3sinx - 4cosx
629*. 5 Lt gy 630. [ cos®xd.
sin2x B
631. f sin®x - cos?xdx. 632. J sindx-cos?xdx.
633. ( sin®x-cosdxdx. 634. fsin“xdx.
635. [ ctgixdx. 636. jcos %x~c053xdx.
637. fsin5x'sin6xdx. 638%*. J"sinSx-sinélx-sinSxdx.
6397, [ (tgz + ctge)® dz. 640. {sh®xdx.
641. Jf shix - chxdx. 642. j sh2x - ch2xdx.
643. j——"i—— 644, j _ax
shx-ch2x sh2xschx
645. [ thxdx. 646. j R
E sh2x—+-ch2x
64T*. S——d-L 648, | —dx_
thy — 1 ch2x
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V 606. AHUK HHTETPAJI

1-§. AHUK HHTErPAJI BA YHHHF XOCCAJIAPH

1. AHHK HHTerpaJd TywyH4acHra o6 KeJaauraH macananap

@an Ba TeXHHMKAAA Kydd KYN Macajajap dverapasjanMaram
COHJArd YeKCH3 KHYHK KYUIMJIYBUHJIAD AUTHHIAUCHHHM XHCOOJIAL
Macanacura KeqarHpuaagu. Dy macana sca, §¥3 masGatuaa, Mma-
TEMATHKAHHHI ACOCMA TyLIYHUYaJapHAAH GUDH Oy/raH aHuK U -
Terpaj TYUIYHYAcHra OJIMO KeJIajH.

ARHK uHTErpaj Tyliyhyacdra ojub Kejagurad Gab3u Maca-
JaJaped RYpud yrailnuk.

[.Orpu yu3ugaAy TPaneUUAHHHT IO3HHU TONMH I
Macanacu. [a, b] recMaga yaaykeus y = f (x) >0 dyuruus
Gepuarad Oyscud. y = f (x) 3rput 4us3uk, x =a, X=0 Tyrpu
yusukaap Ba Ox K Gunan uerapajaurau tekuc durypa ABCD
gepu qusuxaw mpaneyus pefunagu. lly TpaneuusHuHr 103UHH
TOTHMII Kepak OyJacH.

Byuusr yuyH [a, b] kecMaul @ = X, < %; < X, < . . . <X, =
= b nykranap épamuna n Ta (uxtuépuil) 6y.aakka GyaaMuH3 Ba
6yaunnul HykTanapuian Oy Ykka nNapaanesa TYFPH  YH3HKJAD
y1Ka3nd, ABCD 3rpd UHSHKJA TPANEUUAHH A Td KUUMK 3IPH
YMBMKJ/H Tpaneuuanapra axpatamus. Xap Gdp [x,_;, Xp] Kec-
mayajga uxtaepuit §, nykta omu6, f(§,) opAuuaraHd YTKasa-
MH3. [x, ;, X,] KeCMauaHUHT y3YHJIUTHHH A X, = X, — X, | KabH

Genrunafivuz Ba mex A x, = A 1e6 onamu3. Xap Oup 3rpu
l<kgn

UM3MKJIM Tpaneuusaa acocH Ax,, Ganauinura [ (§,) Oyuaran
TYFpH TYpTOypYaKk umzamus (36- @ uusma). By Tyrpu TYp1Oyp-
4aK IO3MADUHUHT HUFHHINCH KyHWJarura Teur:

S,=FfE)Ax+TE)Ax+...+fE)Ax,=

n ’
S
=¥ f ) Ax,
k=1
A—0 ma (n 6yauHiu cond uyekcus Yyerampa) S, udona srpu
UH3MKJ/IM Tpareuus o3ura tofopa sxuHaaiun Gopaiu. Iy ca-

Gabau 3rpu YM3HK/IW TPANelUHsHHHT 103U YUYH

S=1IlimS =lim ¥ Ax 1
lims, = lim 37 ) A, (1
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d X
36- a unama

£k *'« &

a3, § 5§, Sr £, Sk Syi £y Soeb
36- 6 unama

Y KabyJ KWiaMus.

II. Kyu rabcupupga 6axapHaaiurad HIIHH X H-
coGaan macaaacHu. bupop F Kyu Tabcupu octia M mon-
Aui Bygra Os TyFpH uusMk OYHHua XapakaT KWJICHH, Oyuna
KYUBHHI' AYHA/JIMIUM XapakaT Hysanumy Oujad Oup Xua Oyu-
cuH. M HyxTa s = a BasuArlaH S = b BasuATra Kyuramua Kyy-
HUHT 6axapral HiMHA TomMil Kepak. Arap F Kyu ysrapmac
6yaca, y- xoaa Kyununr Gaxapran A wwu Fs=F (b—a)
(A= F-s) xynaiirMa Gunan wpoAaJaHNIIY YKYBUMIa MeXaHu-
KajaH Mabay™m. Papaz xguaaiiiuk, F Kyu yarapyBud, SbHM §
opanukHHHT dynkuMsacu (F = F (s)) 6yacun. bynpa#t xosza
A= F.s dopmyaanan doiinanana oamaiimus. By xoama xam
xyAiu 1- macanmazarufexk [a; b] KecMaHnm MXTHEpUil paBuiIia

A=< §<L§<...<s =b
HyKTanap opsamn n Ta [sy; $;), [si; Slv ..., Is,_p s,] Kec-
Mauasapra 6ynamu3 Ba xap Oup [s,_,; S,] Kecmauajau MXTH-
épui papumja &, (k= 1,n) nykra Tannaimna (36-6 umuaMa).
Arap xap OUP [Spem:; Sp] KecMayaja F Kkyunm y3rapmac Ba
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F(&,) ra Tenr neS dapas Kuicak, 6y Kecwauaia Gaxapuaran
HIL £ (§)As, ra Teur Gysmaau, Oyuia

As,=s,—s, .
By xonna [a; b] kecmana F (s) kyu Gakaprag uui TagpubaH

F(EI)AS1+F(§2)A32+---+F(§H)A5n=
ZEF(gk) ASk
k=1

ra Teur Gymagu. uiu [s,_,; S,] KecMauajapHHHT 3HT Y3YHHHH
Kuupaitrupa 6opus, HOMra MHTHATHPCAK, ABHA As = max A s,—0

I<ksn
6yJ1ca, F Kyd4 TawCHpuia 63)KapHJIaAI/II‘aH Al yYyH
= li F A
A= lim Z ) As, ©

TEHTJIHKHA XOCH/T KHJIaMH3.
II. Bocub yrunarau iy nHY Te3guk OyfAuua ro-
num macanacu. Horekue xapakarnars MOAAHH HYKTaHMHD
MOMeHTJArH Te3qurd v = v (f) Oepusnran 6y.acun. Bakr ¢
=T, nan t =T, raua yarapraufia Gocud yTusiran iyJjHd TO-
Juil Kepak., MabiyMKH, MOAIME HYKTa HOTEKHC Xapakar/aHa-
éTrannur yuyn $= vt ne6 oJonmaiiMu3 (Tekuc xapakatia
s = of sau). By xoana Gocub6 yTwiras HYyJIHH XyJAJd HOKOPHU-
garunek anugnafivus. Bakr opamurn [T, T,] v uxruépuit pa-
BHILJA

T,=t<th<t<...<t =T,
uygTanap opxamu n 1a [fy H, [fs bl - o0 G &L .. o)
[t,_,; t] kecmauanapra Gynamus Ba xap 6up [f,_;; #,] kecma-
yajan MXTMEpUil paBuza &, HyKTa Tanaaimus. Arap Oy Kec-
Mayajap etapad Japakaja Kuudk Oyaca, Oy KecMauasnapaa
Te3nuk v = v (§,) 66, Mouuil HyKTa TEKHC Xapakar Kujia-
AW Jefulll MYMKHH.

[t,_;; t] Kecmauana Gocnb yTuaras iy TagprGaH
s, =0 E) Aty At, =t,—t, | (k= 1n).

Byrya BakT opamursnt [Ty; T,l Aa 3ca Gocub yruirad #ynm Tage
puban

se=0E) AL+ E)AL ... FoE) AL, =
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=Y uE) Al
k=]

ra TeHr Oynapd. Bakt opaauknapu [/, ,; f,] HHHr 3Hr KaTTa-
CHHM HOJITAa MHTHITHPCAK, sibHH A ¢ = maxAf,— 0 Gyuca, Go-

| <k=n
cub ytuarag nya yuyH
n

s = lim VU(E,()AZ‘ 3)

A t—>0

HH XOCHJ XHJIaMH3.

IV. Moaanit yu3uKk MacCcacuHHU 3NYNIHK 6yfAiuua
TomMHW MacaJgacHu. bupop Moannit uu3HK KecMacHHH oMo,
Oy UM3NKHUHT Xap 6Mp § HYKTAaCHAA 3HUJIHK MAabiayM GYJCHH
Jefmk, A 8§ =f(s), 0 <s<S. Xyamm roxopuparuiexk
[0; 8] xecMaza MoLAMil YHM3HK MaccacH Kyiumaaruda asvigJja-
Halu:

=1lim ¥ — 8, 1), 4
m = lim ::5f ) (5, —8,y) 4
Gynpa 0 =sp<§ < ...<<s, =S8 [0; S] xkecmanu 6y/uI HYK-

Tanapu, S, <&, <S5, As,=s,—s, |,

As =maxAs, (k= l n)
l<k<n
Arap [s,_;; s,] Kecmauanm erapsn Jdapaxaja KHUdK ae6 xapa™
cak, Oy Kecmauaja suuwmkin ysrapvac sa [ (§,) (s,_, <, <
<s,) ra Terr me6 oyMmmMH3 Mymknu. DBy xonpa fvrunng-
mari xap Oup J(E) (s, — <) x¥uravsun [s,_; s,] opanug-
Jary 4nsHKHHHT MaccacHud ubozataiiad. Hlywaail kunub, 10Ko-
pHAari MacanajapHd eunil YMYMan oJraHja kyiiujaru

n
a
Vi) Ax,
f=1
KYPHENDIAATH HHFHHAHADUUNT JUMHTHIA XHcoba1aul MacanacH-
ra oaud wesentn Wlynra Uximam x¥nrina QH3HK, TreoMeTpuk
Ba XOKAa30 Macajajap iy KYpPHHHLIZArn HHFMHAMHHHT JTUMH-
TUHH 13/1a1UTa KeJTHPHJIAIU.
SHIM MacalaHd yMyMud xonla euaimik. ¥ = [ (x) ¢dynk-
b la; b] kecmana anngaanran Gyachu. |a; b] KeCMauy HUXTH-
€piil pasaLiza
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A=x <X <X, < ...<x,=Db

Hygranap Ounan n ta [x, ; x,] (k= rn) KecMauanapra 6y-
namus. Xap oup [x,_,; x,] kecmauagan uxruépuit pasuuiza &,
HyKTa oub, f (E,) Hu xucobnaiMus Ba yyimaaru

FE) A +TE)Axe+. . .+ E)Ax, =
= Z f (E/?) Axk (5)
k=1

AMPHHAMEM Ty3aMus, Oynga A x, = x, —X,_,.

(5) #wruuau f (x) dyuxkumsuuer [a; b} KecMmajaru unmee-
paa dururOucu Aeftwianu. (B) uuTerpan HUFHHAMHHUAT KuflMaTd
[a; 6] xecManunr GyaMHMIL ycyqdra Ba §, HYKTaJapHUHT TaH-

Januinura Gorug, Apuu [a; b] Kecmajaa Gepunran f(x) ¢yHk-
uusi yuyH [@; 4] kecvany HXTHEpPHH paBuHuida 7 Ta OyJaKKa
6ysmb, xap 6up Oy/akuafaH UXTHEpHH §, HYKTaJlapHH TaHJALI
OM/IaH YeKCH3 {KyM HHTerpan HUFUHAHAED TYIJAMHEH TY3HII
MYMKHH.
Arap (5) unrerpan HuFMHAMHUHT uekad [ JguMuaTH A x =
= max A x,— 0 (n— o) ma [a; b] KecMaHunr OyIuHMII yCy-
I<kgn
Jura Ba §, HyKTaJapHHHT Taujauaunra 6orauy Oyamarad Xou-
Ja MaBkyA Oyica, y xoaga Oy [ mauMur [ (x) QyHKUHAHAHT
[a; bl narm aHmK uurterpaid AeHnmsiany pa

2}

[ @) dx
KabH Gearuaaqani.
Tawpudra xypa
n : b
lim 3 f &) Ax,={f(9ds, (©)
Ax—0 oy a

6y epla @ Ba b nap MOC PaBMIIJA AHMK MHTETDAJHHHI KYHH
Ba IOKODH uerapanapy JeAw/Iaju.

Bynpait xonga f (x) dyskius [a; b] xecmaja uHTerpania-
HYBUHM Jefunaju. .

Anpk wunTerpan Tabpuduian QoiinanaHuS, MOKOpHAA KY-
pu/iraH TeoMeTpHK, (H3HK MacanalapHd KyHujaarmda wndoamnaul
MYMKHH:

1) Srpn uusug/x Tpaneuus O3u:
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S = S/‘(x) dx. 1%
2") F Kyu Tabcupuaa OaKapuira HIL

A=1lim Z FE)As,= f F (s) ds: 2)

A s—0

3') Tesnuk 6yiuua GocuG yTuiraH #ya:
T,

s = lim V‘lv E) At = T; v (1) dt. (3)

4’y 3uuank Gyfinya macca:
n N
= 1 V £ A = d .
m = lim 3 1€) As,= [ ) s

2. AHHK HHTErpaJHHHr XOCCANApH Ba YHH XHCOOJAW
1) Vsrapmac KynaiTyBuuHu aHHK HHTerpaa Gearucugan
TalllKapHra UuKapulll MyMKuH: arap k = const 6ysca, y xoan

fkf(x)dx:k ff(x)dx.

a

2) Vnrerpanjaill yerapaJapHHUHT VPHHJAPH JIMALITHPHICA,
HUHTErPaJHAHT MIIOpacH Yyarapaju:.

b a
(Foydr=—{feyar
a b

3) Wnrerpannam uerapanapu 6up xua (@ = b) Gyuranpa
HHTerpajIHMHT KUAMATH HoAra TeHr OyJaju:

ff (x) dx = 0.

4) Bup neya ¢ynkuusi anreGpavik MUFMHANCHHHHT aHHK HH-

Terpany KYIIMAYBUH (YHKLUHAIAP aHHK HMHTErPajIapHaHHT aJ-
re6pavk HUFHHANCHIA TEHI:

b
S [fi (%) 4 fo () — [ (0} dx =

= (R @artr (fwa—{ 1 ax

a
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5) Arap [a; b] (a < b) keemana [ (x) Ba @ (x) $ysxuusIap
f (x) < @ (x) waptau KaHoatnauTHpca, y XoJ4ad
b

b
Jnf(x)dxg((p(x)dx.

a

6) Arap [ (x) dyugus  yuyn ff(x) dx, f f (x) dx,

b
5 f (x) dx magkyn 6ynca, y xonna xap kauma#t yura a, b, ¢
4

COH YUYH
[ [4 b
[ F ) de=[F)det [Fde
a a -
TEHTMK ypunau Gynanu. '

7) VYpra guiiMar xakuaaru teopeMa. Arap [a: b] kecmana
f(x) Ba ¢ (x) ¢ymkuuanap ysaykcus Oyanb, ¢ (x) dyunkums
Y3 HILOpacHHH y3raprMaca, y xonaa (a; b) opanukia Kamuia
JuTTa WyHKAH ¢ HyKTa TONHIATHKH,

b b
[ F (e dx:»f(s)jq)(x) dx, a<<c<b

a

o
c

TEHIVIHK YpuHIn GyJaiH.
¢ (x) =1 Oyaranma 7-xoccala KyHUJarH MYXHM XocCca
KeJHO uuKajiu:

b
(twdr=F©0®—a) @<c<b).
b‘ a
[ foax
f ) =—"—b—-———- dyuxunsumur [a; b] Kecmajaru ypra Kui-
—a

Marty JeAnnani.
Mabaymky, f(x) dyakuus [a;b] KecMaza ysmykcus 6yica,
yEMET GownasFuu QYHKUMACH MaBKyX Gyaamu. F(x) ymudr
GouasrFny hyHKUMAMapuAan Gupu Gyacu, asun F'(x) = f(x).
Y xoaja ky#iuaard
b b
{ Foyde=F (o |
a

= F(b) — F(a) 7

a

tdopvwyna ypursmuaunp, by QopMyaa aHuK MHTErpalIapHu  XH-
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cobaamuuur  acocuit dopmysacn 6yan6, Heomon — Jleid6uuy
gopmyracy  Nedumany.

649. Aupk uHTerpasJapHyH XHCOG/aHT:

1 1
a) f . 6) {x(2—xtdx;
J 7@y 5
2
j;xl/lflnx; r) S,l—xldx.
0

A Heloron—/Jleii6unu dopMyacHei Ba aHHK HHTErpan Xoc-
cajapuHy KyJnab, xydugarura sra 6yaamus:

1 1
dx i 3 .
a) §(2x+1>s : 05(2x+ 1)73d(2x + 1)=
0

1 1
0 4 (2x+ 1)2

1

0

1 1
6)§(x(2—-x2)4dx= — -—;—j'(2~—x2)4d(2—x2) -
0 0

L e—xp ’=___(1_25)=_ =3
2 5 10 10

l
B) j}%—i—xﬁ _5(1 +inx) 2d(l+nx)=

1 o
2 —__-C
(It 1nx) =21/1+1nx1=2(2—1)=2;

L
2 1
2
r) 5 |1 —x|dx Bu xucoGnamila uHTErpan oCTHAArd ¢QyHr
0

HUAHW KyAuary Kypuauiga €3ub onamus:
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—x 0<x <1
x—1, 1 <x<.

1—x = {

AHHK HHTETpaJIHMHT aJJMTHBJIMK XOcCcacura acocaH

2 1 2

11— dr={0 — »dr +§ (x— 1) dx =
0 0 1

(1 — x)2
2

(x—12
0 2

1 1
2+2

1

11
3/ 1 s 2
650. j ]/ —t%b—f— dx WHTErpasHM XucoGJaHr.

0

A Mabaymku

V 1 4 cos 2x :V 2 cos? x =1COSJC]=
2 2 '

mla

‘cos x, 0<<x

by 4
— COSX, ? <X,

it 3
g 2 n
Cy /1 s 2 5
SV_isgi_fdx Scosxdw+§( —cos x)dx =
[} ) 4
F3
i‘_ fir 9
= sinx|’ —sinxln=2.
0 2

jas
HN30x. Arap [—2—; :r'c] KecMagia cos X << 0 3KaHAMTHHH 3BTH-

k14
T e 0o 4
fopra o;IMacax, be_c_gﬁ‘. = cos X 6.6, fcos xdx=sinxl =
. o
0

= (0 ROT{FpPH HaTHXara sra OynaMu3. A
651 f) =V x+= V“ dyukumusnpnr [1; 4] maru ypraua

:HAMATHHH aHHUKJ/IAHT,
.2 Manbaymrn, f(x) dyukumsHunr [a; b] KecMajar# ypTaya

13—2761 183
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b
{0y dx

guiivatd f(c) = —a—;———— 311 (a<<c<b). Ypraua guimar dop-
—a
MYyJ1acHTa 2COCaH

o — & L ¢ _L
f(]/x +~7:x>dx 'fx dea'-'fx 2 dx
:1 I

\ ¥ ‘
foy="—3—" | -
L (2 o vt 12 20
= — | 2 =—{— 8142 |==—. A
3(3Vx+ Vx)L 3(3( )+ ) 9
652. Arap 321eKTp IOpPHTYBuUM Kyu E KyHujgard
. 2nt
E —EOSIH —T—-

dopMyaa Guian ubopananran 6ynca, sakr f=0 nan t=—§— raya

yarapranja 3/7€KTp IOPHTYBYM KYUHHHT Yprada KHAMATHHH TO-

nmuur, Synpa T — nasBp, E,— ammauryna | f = e Kuimatia

” " 2t
3Hr KaTTa KufiMatra sra 6yJaiu), ——T———q)asa.

. 23t T ' o M
A E =Eosm—;—- HMHT [0; -5-] KecMajfiard ypraqa KuiiMa-
THHH TONaMH3:

T
. ont 2F T %2 . 2mt 2t
E,, = ’;f' j‘sm T dt = °-——S5mTLd( z )——
P 0

1 ! :
653. XV%— dx, 5 x3dx anmng wuHTErpasiapHu xucobsamac
b 5
JaH, Kaficu OMpH KaTra SKAHJIHUTHHU KYPCATHHT,
A Mawaymkn, (0; 1) opamugaa V'x >3 Gyarand yuyH am
1 1 ’
HHTerpajHHHT 5- XOCCACHTa acocaH SV x dx>§ x3dx 6ynanu. &
i) 0

Kyhunarn aHug MHTErpajyiapHd XUcoO/adr:
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? - x2 + 1
654. g (3x + 1) dx. 655. ~77—dx.
0 1
(1} 2
e
656. | ST 4y, 657. (=2 qx.
‘ v a x2+4
Y o
—1 n
658. |- 2X. 659 S sin® 2= dx
x 2
=5 “n
I
e: dx 'z
— Sinx
660. jxlnx 661. icosxe dx.
= 2
2 i1 1
f» 2t ? —
- dt. sm(
662. \ cos( 2 %) t. 663 \ x ) i
0 1 x2
Fi

x%, arap 0 < x <1,
664. f(x)———{l/x arap 1 <<, 6ysica yf(x)dx

HH Xucobyanr.

V cos x — cos®x dx.
X

b
665. J W g 666.

a

|
w[ﬁwwlﬁ

Kyiiunarn asug wuuterpajysapuy xucoGnamna Hproton —
JIeHOHHI OpMYJIACHHH KY/ialll MyMKHHMHU:
1 1

dx " d 1
667. of " 668. jl:&-(arctg —x—)dx.
4 d a
s
669. j(x__S)z. 670, § tg? x dx?
2

Auvk nurerpannapun XHcoGnamaclaH kafich GHpH KarTa
‘SKaHJMTHHH KYPCaTHHI:
1 1 1 1
671 { xdx, {x2dx. - 672, fie"ax, [ an.
0 0 0

0
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Bepuiran kecmana Gepunran QyHKUUAHHHT ypTa KUHMAarTH-
HH TOIHHT:

676. f(x) =2, [0; 1]. 677. f(x) =2x, [—I, 1].
678. f (x)=V'x, [0; 10]. 679. f(x) = ;1; (1; 2]

680. f(x) =sinx-+2cosx - 3, {0; 2.
681. f(x) =x*+x—1, [1;14].
682. Arap p Gocum Gmnan V Xaxm opaculary GORJIAHMII

KyHHpgarua
3

vV’ =160

KypuHunja Gepuica, Gocum p =2 nan p = 10 at™. raga ys-
raprasja GOCHMHHHI (p)u,p.) Ypraya KMAMATHHH TOIHHT.

683. Varapysuan ToK kyun [ = [,sin (—%—n—f —{—(p) KOHY-

HUAT Guian yarapamu, GyHaa [, — ammantypa, f—BakT, I —
AaBp, @ — Gouyianrny ¢asa. Tox kyun KkBanpatunmar [0; T
OpaNIMKJaru ypraua KUHAMATHHM TOIHMHT.

2- §. AHHK HHTEFPAJTHUBBYJIAKJIAB HHTErPAJUIAUI

"[a; 6] xecmana u —-u(x) v = v{x) QyHKUUSAIAD Y3AYKCH3
xocuiaapra sra 6yaca, Kyiuaara 6y/iakmaad nHTerpaJmam ¢op-
MyJacH YPUHIH OyJaiu:

b b
Y udv = ue [Z —‘g‘ vdu (1)

684. Wurerpayiapiu XHCOO/IAHT:

2
a) 5 xe " dx; 6) S x In xdx;

0
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b 4

b
x2sin xdx; 5' e“* sin b xdx.
0

B)

Oy ml 4

A u=2x, dv= e"‘dx ne6 osamus. ¥ xoama du = dx,

v = S € dx = —e 6yJ1311H 9 q)opvvxynara aCOCaH:
1
> —xll X — 7l x|l __
5xe dx = — xe™) — g(—e )dx € e, =

0

—— L e1=1—2, A
e -4

d.
A 6) u=Inx, dv=xdx ne6 onamus. ¥ xonga du =—x{, v

-);—2. (1) dopmysara acocan:

2 2
2 2 -
(xlnxdx:-x—lnx —-l—‘sxdx=2]n2-—
v 2 1 2
i 1
2 3
-——l-x2 =2In2——; &
4 1 4
A B) u=x% dv=sinxdx pecak, du = 2 xdx, U= —CO0sX.
(1) dopmynara acocau:
Tt xn
ki n d
I= sz sin xdx = ———:c?cosx]2 + §2xcosxdx=
0 .
0

It
F)

=2 j xcosxdx = 21,
0

kL

6yspa 1, =S*xcos xdx. I, un sna Gynakna6 wuHTErpasyaiMus.

0
Bynnnr yuyn u =x, dv=cos xdx pmecax, du = dx, v = sinx.
Y xonna

14 = 7'[
I, = xsin x|? smxdv=7+cosx
0

°“~"“'°I=_‘_

0
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g 19
=—2——1, 11———2——1.

Ulyapait gumuo,

T

2
I= S‘xzsinxdx= 2(%-1)::1-—2. A
. ,
A 1) u=sinbx, dv=-e" dx 1e6 onamus, y xomma du =

=bcosbxdx, v= S e dy = L e (1) ra acocan: I =
a

b4 n
b n b
. ., |6
= S Fsinbydx = —— smbx‘0 — ij‘ e™ cos bx dx=
0 4 a 0
k14 F11
b . b
b . b ax
——je cosbxdx = ——1;, I,= | & cos bxdx,
a a
0 0
b
I=—21, ©)

I, Hu sHa Gysnakaa6 HuTErpaIalMH3:

u =cosbx, dv=¢e"dx,

ax
r

. 1
du=—bsinbx, v=-—¢€
a

T

k24
T —
ax . 1 ax b b
= |\ e cosbxdx=-— & cosbx A
a
0

e sinbxdx =
a

e TS

N an
! b j ¢ sinbx dx= -——-—;—(e b+l)+§1-
0

1
= —— —-+
a a

D|°‘

(2) ra acocan:

an at

b/ 1 , b b bz . -
1=———(_.7( 1)+-1):—a?(e +1)—=1,

a

6yHAaH
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an

=3

B b b+
I - ” I= az(e + 1, = T
llemax,
i[_ aﬂ'l
4 b 1
= S'e”sinbxdx a<z+7;2 ).
0

n

T
Xycycnit xonpa a =b =1 6yuca, sle" sinxdx = = ;1 6y~
0

Jaagu. A
Ky#innaru nmerpa.n.napﬂn xucoénaﬂr
1
685. [ In(1 4 ») dx. 686. '( 2 x arc tg xdx.
0 0
24
2a T
687. y (x -+ 3)sin(ax)dx. 688 X X Sin X cos xdx.
0 —T
1 e
689. j (v — e "dx. 690. {|in x| dx.
0 .

4

3- §. AHHK HHTEIPAJIZA Y3TAPYBYHHH AJIMALITHPHU

b
S'i(x) dx MHTerpajHd xucoGnam Kepak OyacuH. x = @ (f),

t<B anMalTHPHIDHE KyJaaiMus. Arap [o; f] KecMaja x==

= (p(t) o'(f), f(p(f) oyukuusiap yanykcus Ba @) =a,
¢ (B) = b 6ynaca, kxyhuparu

b B
[Fyde= [ Hom) o' (B dt

dopMyna ypuHH.

Babsn Xomnapaa X = @(f) anmawrtupum ypuura { = @ (x)
KYPHHMIDAArH ajMaliTHpHinnaH ¢ofinananunaiu. By Xomna =
= ¢ (x) ¢ynKuuara reckapi (QyHKLIUMs MaBXyJ 6yau6, 6y GpyHK-
IMs1 IOKOPHIAry IUapTyapHd KaHOATJIAHTHPHIUH Kepak.

691. Kyliuparn unTerpasapan xucobiaHr:
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5 34 e
Vi x¥ 15 Inx
0 i
F11
T
Sx2Va2 x* dx; r) .S dx
9 a2 cos2x +- b2sind x

(@ >0, b >0).
A a) 3x -~ | =¢* anvaumrrdpumieg Kjanaivu3. Byugau
Bv=1f'—1, 3dv=4fdt.

SIHrH y3rapyBUHHMHT UYerapajapiHy aHHKJAHMU3:
x=0 Oysranga t =1, x =5 Gyarauga ¢ = 2.
Y xonza
2

5 2

3dx 4 3 dt B2
o -l =4 2 =4- —————
oJ‘stqu f[ ¢ ,IYt d 3 It

l

4 28

6) A 14+Inx=1¢ ammawrupuisan ¢ofinananusd L
X

= 2fdt HH Tomamu3. MuTerpajjallHHHI SHIH uYerapajapu

x {1 |é
—|—|—  6yuu6,
t | 1(V3
e V3
dx 2tdt lv’a‘_ -
SxVI_W:X Lo =2(VF—1). &

B) A X =asin{ anMamTdpUIUHA KY/1a0, dx = acos tdt,
a

£=0, tz—g— Japru Tomamus. Y Xoaia ylef @ —xt dx =
0

E}

n
a?sin?tVY a® —a*sin®f-acos tdt = a j sin?f cos® t dt=
0

OL"‘;(\';
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T T
2

7
(2sin t cos )2 dt = n j‘szQl‘dl‘-— _'Zij’ 1——cos4tdt
0

Il
.&ID'
oli—y |0

0

J kg
e 3 2 ; | u
=.‘l_<ydt— §cos4tdt)=-a—(t—-—sin 4t) ¥
8 8 4 0
0 0
_ nt at
= e

r) A tgx =1 aamawrupuumy Kyanao, = df Bal=

=0, ¢ =1 napau Tomamms. ¥ xonala

cos? x

t

n n
ry ry
S a? cos?x + besintx Scosz x (a? + b tg? x) j a? + be 3
0 0

1 (¢ dtf I b 1
=—;:-g£-—z———z—'=*—b?."; arctg:‘t o=a—b'arctg7‘
07+ ~
Xycycnit xonna a = b =1 6yuca,
7 n
e i
5 a2 coszx—{— b2sin2x 5 dx =
0 0
Kyiinpars uaTerpasiapiu xﬂcoénaﬂr
1
Ve xide
692. j}fﬂl ax. 093 y(x+1)4
2 4
694, T s 695. f :
J 4 S (I+V %) -
1 n
Fl
dx dx .
696. X & - 697. 5‘ 24cos x
0 0

cos xdx
6—>5sinx 4 sin3x

& —1 dx. 699.

o%?‘
At TN
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700. Arap f(x) [bynkuus [— a; a] xecmana xygr Gyica,
S‘ f(x)dx =2 f f(x)dx 6ynann. UcGoTaanr.
0

—a

701. Arap f(x) dynkuua [—a; a] xecMaga Tog Gyaca,
a
jf(x) dx = 0 6ynanu. VcGornanr.
-0

702. Ky#unarg TeHTVIHK/JApHU MCOOT/IAHT:

a) as‘ cos x f{(x¥)dx = 2 fcos x [ (x¥dx;
0

—a

x8sin®x dx = 0;

NS,
s oja*— ]y

B) Ssinxf(cos xydx = 0.

202

www.ziyouz.com kutubxonasi



V1 606. AHUK UHTETPAJIHHHT TATBUKJIAPH

1- §. AHHK HHTErPAJI EPJAMHIA UHFUHIUHHHT JIUIMUTHHUA
TOMHIO

bus rokopuzna KYpAHKKH, uyerapajaHMaraH COHJAard yeKCH3
KHYHK KYIUMTYBUMJIADHMHT HHFHHAMCHHH XHcobJjam MacanacH,
ABHH HUFMHIUHHHT JIUMHTHHY H3Jall MacajiacH auuK WHTerpan
TymyHyacura ogu6 kenau. Kyn xosnapaa KymHayBuMjaap COHU
YeKCH3 OpTTaHia HUFHHAMHHHT JUMHTHHH H3J4all KepakK Oymalu.
Arap Gepunradn HuruHAMHE OHPOp (YHKUHA YUYH HHTErpal
HWFHHIH GYaguraH KYPUHHINTA KeJTHPULI MyMKuH 6y.ca, 6y
HUFUHIHHUHT JTUMATHHH ~ QHUK, ~ UHTerpas ép}laMHﬂla xucob-

Jamr  MyMxud. Macaman, [0; 1] Kecmamm x =—, X, =
n

s ]——: Iw

Yo X, = % HyKTanap €paMHia V3YHIHIH Ax =

Gynrag n Ta Tedr Gysiakka Gyaainmuk. By xoama Hx-

Tuépuit Y31yKcH3 GyHKUMA YUyH Ky#ujarura ara Gy/iamus:

lim — () (=) + o 1 (L ))= 'off'(x) "
((i% gf(&k)Axk= jf(x) dt; Axy=Axy= ... =

—=Ax, =Ax; &, = i).
n

703. Auug umnTerpan €paaMuia KYHHAArdH JIHMHT/IAPHH XH-
COG/aur:

a) lim§, = lim— (sm—— + sm—-— +... +

n<r oo n-rw N
—{—sm l)n)
L "l
6) nl—lggasn=n1=~l.~rg(n+l +:—é—°+ e +n+n >;

, . 1 1

B) ,{;nisn_};ﬂ(lf/%n’—-l +]/ 4n? — 2 Tt

1

+ V iz —n2 )
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A a) Ypra KaBc HuMpatH xap GHp KymuuayBun f(x) = sinx
dyukuugauunr [0; w1] KecManu y3ynaura Ax = Z 6y.iran n
n
2n

o o k4
Ta TEHI GysakKa OYAYBUM Xy = ——, X,= ——, ..., X, | =
n n

(n— NHn o .. nxm
= —————— HYKTaJapjard kuiiMatjapuaup. Arap sin — =0
n n

3KaHMBM Xucobra oacak, S, furupgn [0; @} kecmama f(x) =
= sinx GyHKUMA y4yH HHTerpan #uruupn Gysnaau. Tawpudra
Kypa n—- oo Ja Oy MHTerpaj WUFMHAMHMHT JuMuTH f(x) =
= sinx ¢yukuuagad 0 JaH ;v raua OJIMHTAH aHHMK HHTerpan-
JMp, SIBHH

. I/ . 2n . — 1 .
lim 1(sm— ~-sin — -+ ... +smu +smﬂ)=
n—ew N n n n n
b4
. n
-_—ﬂ' smxdx=—cosxl =2;
0 0
(Ax1=Ax2=.'..=Axn==Ax=—n—; § = —k—)_ A
n n '

6) A S, — HUFMHAMHE KYHHIATH KYDHHMIUra KeJTHPaMH3:

. . 1 1 1
:1 D — . . .
lim 8, = lim (5= =]

n-> =3 ﬂ+1 n-+n
= lim e e L ——
n<s>e0 N 1+ —_— l+ — 1_}__'_1_ .
n n n
Kabc vumparu xap Gup gymmaysum f(x) = T—ly— GYHKUMAHHHT -
X
[0; 1] xecMamu yaymsuru Ax = = 6yaran n Ta Tedr 6y/IaKka
n
6ynyBuH x; = —:l, X, = -2—, A Z HYKTasapjart KHi-
n n
maraapuaup. By xonma S, dwrunpn f(x)= ]ix byHKIMA
yuyn [0; 1] kecMaza mmrerpan fuenngd Gynamn (Ax, = Ax=
1 k —_—
= §= - k=1,n). AuuK ¥HTerpajHHHT Tabpudura aco-

I+x
¢ynkuuagan 0 gan 1 raua ONHMHTAH aHMK HHTErpajHy Mdopa-
JIAHH, ABHH

CaH n—>oco 1a S MHTErpa; HAFHHAMHMHT JHMHTH [ (x) =
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lim S, =lim — [ — o+ —— L\ =
L - n-s>c N 1+_ 14— l+—
n n

I
wjl
0

B) A S, HUFMHJAMHM KYHMJard K{PUHHIITA KeJITHPAMH3:

L gx=in(l+x| =In2 a
X 0

1 1 1
HLS —nll.T (V4ns—1 +V4n2-—29 T +Vm)=

=1i L
e
= lim L

SV

KaBc mumpars xap 6up Kymmiysud f(x) =

+ ...+

1
——— HK-
viea W
nusinuur  [0; l] KeCMaHH M Ta TeHr OyJakka 6yJ1yBrm X =
= —l-, Xy == -——, ey X,= L HYyKTajapiari KuiMartnapu-
n n

JHp. Xynnu mr{oppmamnex S, wurrapm [0; 1] Kecmanma f(x)=

= 174—1—2—- byHkuus yyyH MHTerpaj Hurmaauaudp. Tawbpudra
acocas
lim S, = .+
ns o ns e V4 — = 1/4 _— ( )
+ : ~j1 L dx—arcsin—[!
V T n\ Vi—x 2 l =
4—{— ) 0 0
&
.1 k4
= arcsin — =—. A
2 6
Ky#ingara juMuTIapHi XUCOOJIAHT:
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2 \
704. ”1_1’123——"1_1’(27<V14— +]/l _n_. e T

+ V1+_£L).

2
705. lim S, ——hm——(l—}—cos——l—cos—n 4
n- o 2 2n 2n
-+ cos n_'”q)‘
11
3/ -y 3/
706. lim S — lim LV 2ZEVEL .. + V7
n—ow " n-—»wo _l/n4
. P27 . 1A
707. lim §, = lim —— (p >0).
B> ® n—+gor n

2- §. JACCH PHUI'YPAJIAP 103JIAPHHH XUCOBJIALI
1. ®urypa 103MHH JEKapT KOOpPAMHATA/Jap CHCTEMAcHja
xHcobaaw

a) Vaaykens y = f(x) (f(x) 0) srpu umsug, x=a, x=>=
TyrpH unsukaap xamaa Ox Vkauur [a; b] kecMacn Gan uera-
pajiaHraH 3rpH UH3MKJH TPaNelHsHHHT 103U

b
ssz(x)dx (1)

bopmysia Gunan xucoGaaHaau (37- umaMa).
6) ¥Yanykens x = @(y)(¢(y) = 0) arpn unsux y=c¢, y=d

Y Y
d
K
R .
0 X 7 X
37- un3ma 38- unama
206 )
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TyFpY uu3HKaap xamAa Oy YKauur [c; d]’ KecMacdH 6Hiad
yerapajiaurad 3rpi YH3UKJM TpalelUAHHHT 103U

d
S= {ol)dy )
dopMysa Gunan xucobmananu (38- uuama).
B) Yanyxcus y=f,(x) Ba y=fy(x) (filx) <fy(x)) srpu

YHSHKJIap XaMla X =a, Xx=0b (a<b) TyrpH uu3NKsiap Gusiau
yerapajiairad GUrypaHHHT 03U

b
S= {(fal0) =1 (x))dx (3)

g=Fix)

ly:f;//()

39 unama 40- ynsma

dopmyna Ownan xucobmadamu (39, 40- uusmasap).

r) Yanykens x = @;(y) Ba x =@, () (91(y) < 92(y)) srpu
up3NKJIAp Xamja y =¢, y =d (c<d) Tyrpu uu3Mggap OuJaH
yerapajiaHraH (UrypaHHHT 03U

d
ESt=1 {10 () —lo: (W) dy g4
4
NP TR
dopmysia Gunan xucobmananu (41, 42- unsmanap).
& 708. 2) O<<x<<2m Gysranfia y = cosx Ba KoopAuHaTa VK-
Japyd GuiaH yerapajanrad (GUTYPaHMHT I03HHH XUCOOJaHT.

6) y=x*~+1 mnapaGona y=0, x=—1, x=2 TyrpU
YH3MKJIap OHJlaH uerapasaHraH (UIYPaHUHT FO3MHH XHCOO/AHT.

B) x> 4y < 3 RoupaHUHT OHpUHYM uYopakia MoHsalwra
HYKM KHMCMH Ba x% = 2y, y® = 2x mapaGosajiap Ousan uerapa-
JIQHTaH QUIYPAHHHT I03MHH XHMCOGJaHT.
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41- yn3ma 42- yusma

1) y=x" x=y% (@>1) YH3HKJ4D OMJaH verapajaHraH
(UTypaHHHT I03UHH XUco6JaHr. . .

1) y=2x+1, y=cosx unsHkmap xamma Ox VK Gunan
yerapasianral (GUIypaHHHT 103HHH XucolaHr.

LI
A2 0<x< - 6yaranaa cosx = 0;
-;i <x< -;l Gyaranfa cos x <0,
—321 < x < 2n OyJraiaa cosx >0 Gyuirads  yuym
(43- yn3ama),

a
2 2n

S= Scos xdx - cosxdx|-+ fcosxdx.
1} . 3n

2

wlgk_.}wlg

Bynaarn anMK HHTerpasjlapHH ajioxHaa-aloxHia XHcofJacax :
il

. 2
cosxdx=sinx| =1;
0

Qt’uwla

§_ﬂ:l
2 3
. 2 . 3n .oon
s'cosxdx = sinx |, =sm—2———sm—é—=——1-—1::—- 2;
i 7
2
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?
m\ =
T .
AL

g J
72 x
43- yp3ma 44- ypsma
2 o
. . . 3n
‘S‘cosxdx:smx =sin 2n —sin — = 1.
31 2
3n 7

2
Y xoama u3naHrad 103
S=1+|—2{+1=4 kB. 6. A

6) A y=x*-+1 napaGomanHur x=—1, x=2 Tyrpu
ynskKaap OHIaH KECHIHII HYKTajlapHuH Tomamu3 (44- uusma):

A(—1; 2), B(2; 5). IOxopunara (1) d¢opmynara kypa:

2 2 2 .
— 2 —_ 2 g = X2
S—lju-+wu 5xch+ ju .

2

+x’2 =

-1 -1

:%+%+%H=6mdA

B) A x?-}y®>= 3 aillnananunr x* = 2y, y? = 2x napabo.a-
nap GuiaH KEeCHUHLI HYKTaJapHHH TOMAMH3:

2 2
X +y'_3}=>y2+2y——3=0, B=1 = —3 x'=
=2y 2;
:2’ X1,2 = in;
AVEZ DB(—VE D)

2L 2 — '
x2+y —3}»x2+2x—3=0. a=1, xy=—3
yr=2x =2 y,=xV?2

4—2761 *
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C(; V'2), D(,—V?2)
(45- yusma).
}O3 1- yopakna kapanaérrawu-
Jaurd yuyH B, D nygranap-
HU 3pTHOOpra osMabiMus. ¥
X0J[a H3JaHAa@TraH 103 Ky-
Hunarura Tewr:
Va2
S= V(209 —F0)dx,
0

6ynaa

45- upama fz(x)= {

Vax, 0<x<1,
Vi3—2, 1<x<) 2.
i f1(x)= -%2 yanykcus GyHKUMANapAHp. AHHK HHTErpamHuHD

ANJUMTHBJIHK XOCcCacHra acocCaH.
1

S = Vf Gy 00 —Fu (e = [ (VI — 5 Jet

0

V2 3 . 17
x2 _ 2 2__X_
-+ lj(VB—xz——-E—)dx—(VZ — 6>0+
LR Ve BT in —— "3)‘/5-:
+2V3x+2arcsm1/? o
__réVo?— _1_ —_— i 2 — ___1_)__
- + (arcsm V5 arc sin =
V2,1 V2
- 3 + 6 3 +
3 P
-+ —| arcsin — —
2 < V3
—arcsin—l—_—)_A
3

N A y=x% x=y" uu-

3UKJIADHMHT  KECHIUMUI HyKTa-
46 -uniama JapuHy Tonamus (46- uu3sma):

2210
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y=x 2
o = x"=x, x,=0, x,=1.

r=4y 1= 0, y,=1. 0(0; 0), A(;1).
(3) dopmynara acocas:
1
o i
— « a-+1 ;
S= S'(x“ —x%) dx= )f _Efﬁ =
[ = 0
__a 1 . o —1 A g
Tatl afl a1’
D A y=2x+1, y=
=cosx, Y=0 uyHu3uKJAPHHAT
KeCHILMII HYKTaJapHHH TOMAaMH3 c
(47- uuama): /f(m
= - A 8
Yy =2x4 l}=>x:~——1—, L > o
y:O 2 i -7 2
| \
A (—‘_2—’ 0 )’ 47- yusma
y:“s"}» ==, B(Z o). C(0; 1).

2x+1y —% <x<0
fx)=

1 b1
cosx, 0 <x < -g— dyHKLHA [——5-; 7] KecMa-

Ja Y3/IYKCH3.
Anug HHTErPaJHHHT aJHTHBIHK XOCCACHra Ba (1) (popmy~

Jara acocad H3JaHaéTrad 103 KYHHWAarura TeHr:
44

S Flx)dx = f(2x+1)dv+
1

cosxdx =

c"’*”'a

0 |
~

= (x*+ x)

www.ziyouz.com kutubxonasi



1 5
= — ] == 6. A
1 KB. 0

Ky#iugary yusugjap Guiad 4erapananrad GUIyPaHMHT [03H-
HU XHCOOJaHT:

709. Yuey y=x*+1, y=0, x =0, x=2 yusuxaap
6uaH yerapasiaHraH (GUIYPaHHUHI FO3UHH XHCOOJAHT.

710. y = x* - 1 napaGona Ba y = 3 — X TYFpH YM3HK OH-
Jlaj yerapajanrai (PUIYpaHUHT FO3HUHH XHCOGJ/IAHT.

711. x=0, x =2 Tyrpu uMauKnap Ba Y = 2°, y=2x —
—x? 3rpH uM3uKJap OusaH YerapajiaHrad (UrypaHHHT IO3HHH
XucobiaHr.

712, y= L runepbona x =1, x=3 TYyFpU UU3UKJIAD
X

~ OwiaH uyerapajadHran (GUIyPaHUHT IO3WHH XHUCOOJIAHT.

713. y = x® xy6uk mnapabosa Ba y = 2x TYyFpu uH3HK OU-
JIaH verapajanraf QUIypaHuHT IO3WHH XHCOOJaHT.

714. y=x?—x Ba y®* = 2x mnapaGoJjanap OunaH uyerapa-
JIaHTaH (GUrypaHHHT IO3MHH XMCOOJIAHT.

715. x = —24%, x =1 — 3y*® napaGosanap OuiaH uerapa-
JIaHTaH (UrypaHHHT I03UHH XUCOOJIAHT.

716. y = Inx arpu uusug, Ox yKH Ba X = e TYFPU UH3UK
Ounan yerapasaurad (QUCYPAHUHT IO3UHH XUCOOGJIAHT.

N7 y=—x% y=0, x=1, x=4 uusugnap Ounax ye-
rapananral (OUIypaHHHT IO3HHH XMCOOJAHT.

718. y=|x—1|, y=3—|x| uusugnap OunmaH uyerapa-
JIaHTaH (PUTYPaHMHT FO3HHH XHCOOJAHT.

719. y=sinx, y = cosx 3rpH yH3HKJAap Ba abcHucca YKH
6uaaH yerapasjaHraH (pUIYPaHuHT IO3HHU XHCOOmanr.

2. TapameTpHk xypMHHUIZA GepHJIraH Srp¥ YH3MKJIAp OWJaH
yerapajanral (urypa 103HHH XucoGaaiu

Arap ¢urypa
xzq’(t)} (@<t <p)
y=%(
napamMeTpHK KypUHHIIAa Gepu/iraH €nuK Srpy YM3MK OWJaH ye-
rapanagrad 6yJca, YHHHI IO3H

)
S=[x(y ®d, (5)

o

o

8
S=—{yOx@®ad, (6)
212
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B
5 Wy O—y@)x ©)dt (7)

¢dopMyJanapHHRT GHpH GuiaH XucoOJsiaHaaH.
720. IlapameTpux KypHHHIIZA GepHIraH 3rpH UH3HKJAp 6H-
JlaH verapajiaHrad (UTYPaHHHT 103HHH XHCOOJIAHT:

s=-2L
2

a) x=acost
y = bsint
I03HU XHCOOJAHT.
6) x =acos®¢
y=asind{
acTpouja 103MHH XHCOGJAHT. (0:8)
A a) Koopaunara yKnapu amau- /
TICHUHT CHMMeTpHsl VKJapyu Ou/iaH X
yCTMa-yCcT TYWFaHAHrH yuyH (48- ! _/(a,-o)
u{3Ma) yJap S/UHMICHH TYpPTTA ‘
TeHr GyJaakka Gynaau. IsJMnC- '
HUHT | xBappanTaa €ryBud uopa-

runudr to3n (6) ¢opmysara aco-
CcaH KyHMAarura TeHr:

} (0 <¢<2n) smmnc GuaaH YerapanaHrat

} (0 <t< 2n)

48- upama

b4

g 2
—jj— = Yy ) %' (1) dE.= ——jbsint(—a sin?) dt =

4 ¢
FY Fid I n
2 z 0 2 2

= abj sin? fdt = ab | =522 4 (jldt——j‘cothdt=
0 0 0 ]
3
_a (t———l-sin2t)) T mab,
2 2 0 4

Bynpan S = xu ab.

Arap a=0b Gyaca, JAovpanuHr 1034 S = na® Kemu6 umka-
IH. D/umncHUHT 103uHA (7) ¢opmynajan ¢oiifaianuG, OCOHIH-
Ha TONHII XaM MYMKHH:

xy' —yx'=acost-bcost—bsint(—asint) =

= abeos®t -+ absin% = ab.
2n

Y xompa §= _qu abdt = -—l—abt = nab. A
2 A 2 0
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A 6) (7) dopmynara acocas:

2n

S= — j (xy' —yx'ydt = ——jvsmztcosztdt—
0
21 2n
2 ] —
=20 Lsinorar = 2 g (moy
2 4 8 2
A (Lt—L51n4t)l 2 an a
8 2 0 8

3. durypa 103MHH KyT0 KOOPAMHATAJAp CHCTeMacuia
xucodJau

Kyré KOODAHHATAMAp cuCTeMacHaa OepH/ITaH Y3/TyKCH3 p=
=p(p) arpu wH3HK Ba @ = o, ¢ =f(x<P) Hypaap Guiau
yerapajiaHrat (UIypaHUHT 103Y

B
S= [erdo ®
¢4

dopMysaa 6unan xucobiaHany,

721. a) p = a@ Apxumej cOUPATHHUHT OUP ypamu Ba KyT6

YKH GHIaH yerapajaHrad (DUryPaHHHI FO3HHH XHCOOJIAHT.

p?=a’cos2¢p bep-

HYJJIH  JIeMHHCKATACHHHHT

J03HHH XHCOOJIaHT .

X B) p=1)'3 sing aita-
Ha Ouman pP=1-4cos¢Q
KapIHONAHHHI KeCHIIHLIHAAH

49- ynama Xocua1 Oyarad  UrypaHuHr
IO3HHH XHUCOOJIAHT.
A a)a=0, p=2n. (8) dopmynara acocan (49- yusma):

2n 2n
s= 4=t Tova-
0
@ ¢ 4(123'(3
-5 g
- n T 3n 55t
A 6) Vicos2p dymkmun — - SO< 7, T SOS—-

Opa/HKJIapa aHHKJIaHTaH. Depuysuin JeMHHCKaTacH KOODAHHATA
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VKJIapura cHMMETPHUK OVNrand Y4YyH H3/1aHaTraH O03HHHD
]

—, Oynarunn tonamus (50- unsMa). (8) dopmynara acocan:

aT

T
4

i 2511 c052q>dq>- 2 in2¢ Lo s
0

Ns{

// \
50- unsma : 51- yn3ma
Oyunan S =a® A
B) A p=V 3 sin¢g afinana 6unan p=1-cos ¢ kapau-
OMJAHHHT KeCHIUMIN HYKTaJapHHH TOMHIU YYYH
p =V 3sing

p=14coso }’ I<e<wa

cHcTeMann evamus, Hatuxapa @, = —g-, ¢,=m ra 3ra 6y/1amu3
(51- yusma),

Hananaérran 103 OCB poupapuit CerMeHT (0 <o —g’-)6ﬂ-
Jan OAB kapnyuouna cerMeHTH %stp < n) I03JIapUHHHT  fiH-

FHHIHCHrA TeHr. (8) dopMynara acocaH:

.w’.’:l

(n
.o;_.

3sin?@de + ——y(l -+ cos @)t dop=

<

3
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% x
= '2_5 l—czos—%dcp +m; 5(1 + 2cos ¢ + cos? @) dp=
a n

73
n

_ 3 sin29) 13, 1 2sing|"
—4((p——- 2) Fo e+ sxw\i-f-

0

- sin 2F
1 I 4 cos 2¢ 3( = ! 3
o do = = T
T 5‘ 2 ? 4(3 —— +-
14
3
1 1 sin 2@ \ [ ™
—’——-’n———-—-—~25m——) -—( —| =
o\ T PT3 z
3V T, s
—n __3Vs = V3 4 1 LI =
R s 7 T 4(“ 3 5

7R nvs n V3 3 R
= - Y2 == T — 3
12 16 "6 16 4( V3) 4

Ky#unary yusug/ap Gu/IaH uerapanaHrad (pUIypPaHUHT O3H-
HH XHCOOGJAHT:

722. x =2cost, y = 2sint JoMpa YOPATHHHHT WO3IUHU XH-
C o0s1auT.

c2 c2 .
723. x = —cos¥, y = Tsm3t 3rPH YH3UKJAD OuIaH qe-
a

rapanaHral (QUrypaHuHr 03HHH XHUCOOJIAHT.

724. x =sint, y =sin 2¢ 3rpu uu3uK/Iap GHIAH YerapanaH-
rad GOHUIYPaHHHT IO3MHHM XHCOGJIAHT.

725. x =acos t(l + cos?), y=asint(l 4 cosf) kapauo-
ula GU/IaH yerapasaHraH IO3HH XHCOOJaHT.

726. p =a(l 4 cos ¢) Kapauouaa OuJiaH werapanaurad [03-
HH xHcOOMaur,

727. p==acos ¢ arpH YU3HK OH/IaH YerapaiairaH QpUrypaHHHD
I03UHH XHCOOJIAHT .

728. p =a(l —cos @) Kapauouza Ba p = a aiyiasa OGusaaH
gerapasjaHrad (UCYpPaHUHT IOSHHH XHCOOJIaHT.
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3-§, EA Y3YHJIUIHHH XUCOBJALL

1. Tyrpu Gyp4akJH AEKapT KOOPAHMHATANAPH CHCTEMACHAa
OepHaraH arpH YM3HK EHHHHUHT Y3YHJIMIH

[a; b] ma y =f(x) Tenwryama OusiaH Oepu/ras 3TPH YH3HK
yuyH f'(x) ysnykcus 6y.ca, srpu uusdx [a; b] Ha. cuaaux se-
pu 4usuK Nedunand.

Arap y =f(x) [a; b] aa cuanuk srpu uusug (asHH ['(x) .
Y31yKCH3) Gy./ica, Y XO/MAa YHHHT €M Y3yHJIMTH

b
[ = .s'Vl +y* dx ‘ ()

a

dopMya GunaH xHucobnaHand. DyHjaa a Ba b €1 yunapHHHHT
abeuuccanapuaup (e << b).

Arap arpu umsug x = @ (y) (¢ <y <d) Kypunuuia Gepu.-
ca, €l Y3yHJHTH

d ——————————
= ﬁ/l +x? dy 2

dopmysa Gunai xucob/IaHa .
2. [lapameTpuk KypHHHWAA GEPHITaH 3rpH HH3HK EHMHHHT

Y3YHJHTH
Arap srpa un3uK
xzq’(t)} a<i<P
y=v@" "

kypunuga Gepuirad 6ymu6, o' (f), V' (f) ysayxkcus oyuxuusa-
.qap 6y7ca, y Xo/ia 3rpH 4H3HK EHAHHUHT Y3YH/IUTH

4]
L= [V @OFFW OF dt 3)

x

dopmyna OGunar xucodnaHanu. Dysna o Ba f sap ¢ mapamerp-
HUHr €/ ywiapura Moc Kuimariapunup (o <<B).

3. Ky16 |koopauHaTanap cHCTeMacMAa OGepHAraH CHIVIHK 9rpH
YH3HK EHHHUHT Y3YHJIMIH

Kyt6 KoopauHaTanap cucreMacHia OepHIraH CHHK STPH
qu3uK, O = [ (¢), Qo < ¢ < @, CHHUHUHT Y3YHJUTH

@1
(=) VEreTdo (4)

@
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Y opkanu xucobnanagu. byuna ¢, Ba @, —
KyT0 Oypuard ¢ HUHT €H yujapuiaru
Ar4;8) KHAMATIIEPH (@p < @y).
729. y* = x3 napaGosanuur O (0; 0)
Aan A (4; 8) wykraraya Gyaran éin
Y3YHJIHIHHH TOIHHT,
D A y==VF dynkuus (0; o)
opajsykfAa aHukJaurad. Kapanaérran
0 (0; 0), A (4, 8 mnygranmap OGupuHUM
HOpaKJia éTramaury yuyn y =y 18 =

=x° 1e6 onamms (52- 4u3Ma).
r . 3 — D ——————
byepray = —Vx, Vit ® =

l/l ——x*- —2}_9x.

(1) ra acocan:

52- uuama

1

4 4
—_ 1 L
lzj‘]/l_*_y/z dx=jl£4——2+—3{‘dx:_1§ S(4-{—9x)2d(4+
b

CA)

+9x)———1§ 2 4+ [—%(VMOOO—V@-——

__,E (8010 — 8) = 5; (1010—1). a
1 1
730. x = T y* _— Iny srpu yMSHKHMHT OpAMHATaNAPH Y=

=1, y = 2 6ysiran HyKTajapu opacufard €HH y3yHJHTHHH TO-
TIHHT.

A DBy macanana x sy y nunr dyskuusicu Ae6 xapal, Ky#Hu-
JaTHjapHH TONaMH3:

, 1 [
X ='2‘y—2—y, V1+(x’)2==]/l+y——-+——=

=]/i LV _y M
(2+2y) 2+

2) (’popmyﬂara acocas:
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73 P ==x? y=12—x* (x*-+y%=2) orpd uH3UKIAp
GuiaH yerapajaHraH (UIYPaHHHT [ePHMETPHHH TOIHHE.
A By Tenriamanapud cucteMa KHAHG euHG, SIPH YH3HK-
JIADHHHT KeCHUHUI HYKTAJAPHHU TONAMHUS: .

y“‘_—*—xz___} Y =% } S 29
y=Vo—x2) p2=2—x >y +y—2=0,

G— 1) +2y+2)=0. g4
y=1x==x1, A (; ), ' c
B (—1; 1) (53- unzma).
By ¢urypa Oy Vkura wuucGatan 577 JA( 5
cummerpuk. Illynuur yuyn 6y ¢u- g =x
TYpaHUHT TepUMeTpH KyHHjarura 4 X
TEHT '

[ =2 (152 Z—H;Yé)' ‘
53- unama
©) q)opwyﬂara acuCaH:

j‘l/l + x7 dyMI[]/l%—%ydy:%f(l-F
0
3

et )

_8 Varaye |
27 8 0

)] qbopMyJIara acocaH'}

lv~5 V1+y’2dx—§ Vi an=

2—x2

=1 (13 Vi3 —8).
27

=V§S 1/'2—-x2 =)'2 arcsin ‘V—2—lo=]/2arcsin -Vl—z—‘=
’ —nVZ
143

Wanauaérran Qurypasuar nepuMeTpud KYHUAArura TEHT:

=2 (, +zﬁ)=2(13 Vis—s ﬂf). A
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732. x = a (t—sin?) } UuKAoMAaHpRT 1 =0 ganH ¢/ =2mn
y =a (1 -—cost)

raua GyJran €#iH y3yHJHIHHU TOIHHT.
A Hukaonjanudr napamMeTpuk TeHIVIAMAacHMHH { TlapameTp
6Viimua pudrpepenunannab, Kyiuaarara sra 6yaaMps:

x; =a(l —cost), y,= a sini,

Vg x4y =V a?— 2a%cost -+ a*cos* - a? sin®*t =

=7/ 2a2 — 2a%ost =a )2 (I — cosf) =al/4 sin? —;— =

= 2a sin L
2
(3) dopmynara acocan:
2% on
= S‘ l/x: +Jz dt—‘ 2asm? dt—4a0f sin 3 d( )
=~Mm—]=—MGJ—U=MA
2 jo

733. x = a (cost + ¢ sint)
Yy =a (sint — ¢ cost)
JaH ¢ = n raua 6ysnraH €HH y3YHJIHTHHM TOITHHT.
A OTpM yu3pK napaMeTPHK TeHrJIaMacHHu ! Gyiiuua Auddepen-
UHaIIadMK3:

x, = a (—sint -+'sint + fcost) = at cost,

} Jjoupa 3BoJBeHTacHHuHT ¢ =0

fy; = a (cost — cost -+ £ sint) = at sint.
¥ xonpa
}/ X, +y =at
(3) dopmyaara acocan:
i 14
at?

L=V e fatd =5

734. x =137
y=t—12

THHY TOIHHT.
A Wnrerpannaw uerapanapusu Tonamus: x =} 32 >0,
S'BHH 3TPH YHM3MK YHI APDHM TEKHCAMKIA €Taau xampa y Ox
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yKra sucOataH CHMMeTpHK (x (—#)= g
x (D), y (—bH=—y () (54-uusma).
y =0 6yaranna t, =0, f,,, = + |,
x () =x (t3):1/—3;__ VG
¥ (=D =x()=V3 /

Jlemak, wunterpannam werapach — 1 IN_ 7 X
Jad | raua 6yaanu.

OrpH UMSHMKHUHT NApPaMeTPHK TeHT -
namacuun Anddepenuuaniaimus:

- 4-

X, =2V 31 y=1—3¢ bA- v
Y xoana

Vsi+y, =)V 12+ I—62+9 =)/ (BP+ 1=

= 3* 4 1.

(3) dopmynara acocan:
t

| 1
=V ta=6r+nd=0C+) =44
—1 )

-1

735. p=ae"® norapubmuk cnmpanmunr (O, @) AaH (o
¢;) raga Gyarag €iu YIYHJUIHHH TOIHHT.
A Ky#ngaruwmapag TonamHs:

o =ame™, Voo =) a2 tarm ™ =
=aV1+m? ™.
(4) dopmyaara acocat (p; > Po):

l—ngz—l—p dtp—gaVH*mz "0 de =

e aVl -+ m? (emqal__:emtpo) =

a]/ T4 me e

- m @ m
1 2
~ VI o pp. a

736. p =acos® 3 z (0<p<3m) orpu unsuK CHUHHHT
Y3YHJIHTHRH TOHHHI‘
A Depriran QyHKUHA XOCHJIACHHU TONAMHU3!
4 P i @
f = 2 + sin —
p' = —acos® 3 3.
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Y xoapa

) 2 e 9 2.in2 @ 4£ _ 2 2
sz_H)/ =}/ a’cos® +a’sin® < cost 5 = acos? .
(4) dopmynara acocan:
; 29
37 37 37 ] 4 cos —

S g 3
l:j sz+.p/2d@:j a cos? % d@zaf——Q——d¢=
0 0

4]

an in
a y 3 ¢ 29 29 a 3 . 29
=5 (Jan+3 ) cosf a5 = So+ 550 F)
0 0

x .
—‘?—‘2(1.

1 1
- — —| ar CAHHUHT Y3YHJIHTHHA TO-
737. ¢ = 2 (p—}— p) 5T'PH UM3HK EHMHHHT y3YHJIHTH
mr (1<<p < 3).
@
A Mavaymkn, [ = s Vp2 +p'* d¢. Teckapu GyHKuus XoCH-

Go

£1
1 T \2
J1acura acocau (p’ () :M): I= S ]/p2 +(m) 9'(P)dp =
0o

0 3
= Veser T a - 15 V(L (1—5)) +1a0=

Do

Cp L o2 1 3
:]5 (2+2p)d":(4+2m")1=
1
———2+51n3.A

Kyluaary srpi uM3HK éMJIapUHHHT Y3YHJIHK/IAPUHHE aHHKJAHT:

738. y* = 4x mnapaGonanunr O (0; 0) umykragan A (1; 1)
HyKrarada Oysrad €fiu y3yHJHIMHH TOIHHT.

4 .

739. y? = x® STPH YHBUKHMHT X = 3 TYrpu 4H3MK OunJan

KeCWiraH KUCMHHHHI' Y3YHJIMIHHH TONHHT.
x2 o : .

740. y == 5 — 1 napaGonanunr Ox YK Gunan Kecuiras €iu-

HUHT Y3YHJIHTHHH TOIIHHT,
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741. y = Inx 3rpy YMSHKHHHT (V'3 In V'3) nygragau ()'8;
In V' 8) nykraraua Gyusiras &t Y3YHJHTHHU TOMHHT.

[
742. y = In (1 — x*) arpu yusugHuur x =0 pgag x = 7

2
raqa Gyarad éfAu y3yHJIHMTHHU TOIIMHT.
743. x* - y? = r?® afiava y3yHJIUTHHH TOIHHT.
x X
a [ = _x
a
Moy =7 (e" +e ) 3aHKHUD UUSHKHHHT X = — @ JaH

X =0 raya 6y.nran €y y3yHJHMTHHH TOIMUHT.

745. y = Incosx 3rpu uM3ukHuHr X = 0 Jan x = a (a < g—)

raya Gyaran €M y3yHJHMCHHH TOMMHT.
746. x* =(y+1)® Ba y =4 uusugyap Ousan yerapanau-
rag (UrypaHdHT NepUMeTPUHM TOMHHT,
747. x = rcost| .
y=r sim‘} ailjjaHa y3yHJUTHHH TOMUHT.

748. x = acos’t
y = asin® ACTPOUAA Y3YHJIUTMHHU TOIHHT.

749. x = a (2cost — cos2t)
| y = a (2sinf — sin2f) KAPAMOMIA YSYHIHIHHN TOMHHT.
750. x = (1* — 2) sinf + 2f cost
y = (2 — 1% cost - 2t sing| STPH HSHKHHHT t =0 mau
= g raya 6yjran € y3YHJHTHHH TOMHHT.
751, x =" () cost + ' (?) sint _
y=—/f" (t) sint +f’ (f) cost 3TPU YUSUKHUHT § = §;

t,
nan ¢ = f, raua 6yarau & yaywaurd (f (¢) -7 (8) lt ra TeHr

SKaHUHKM HCOOT/IAHT.
752. Oxopuparu 751- macana HATHKACHHH KYJLIaG,

x = e’ (cost + sing)
y = (cost —sint) }

Srpu Un3uKHUHT { = 0 jaH { rava Oyqrad €fu y3yHJHTHHH TO-
IHHT.
753. x =2

¢
y=3 (#—3

rai HyKTajapu opacujars €fu y3YHJIMIHHH TOUHHT.

754. p = r aiiaHa y3yHJHMTUHH TOMUHT.

755. p =a @ Apxumesn cnvpanud OUp YPAMHHHHT Y3YHJIHIH-
HH TOMHHT.

756. p =a (1 4 cos¢) (@ > 0) kapavonmauuur @ =0 jau
¢ = 21t Taya Gynarad €fu y3YHJWIHHA TOMHHT.

} arpu uuaukHuHr OX VK GuIaH KecHi-

223

www.ziyouz.com kutubxonasi



4

3
757. p@ =1 TruUNEepPGOAKK CMUPAJHHMHT ¢ = 7 fad @ =7

raya GyJran €fH Y3VHJIHTHHH TONMHF.

758. ¢ =V p srpn uusukumar p = 0 man p = b raua 6ya-
raH €K Y3YHAHTHHM TOMHHT.

4- §. XA)KMJAPHH XHCOBJIALL

1. JKHCM XaKMHHM YHHHr KYHAaJaHr KecHmJaph Gyiinua
xHcobaam

Arap xucmMun Ox VYKHHHT x HYKTacHra YTKaswiraH nep-
NeHAUKYJIAp TeKHCJHKJAp OHJIaH KecHIUJ@aH XOCHJA GyJaraH Ke-
cuM Io3n S (x) Gepuaran GyJca, KHCM XaxMH

b
= | 8 (x)dx (1)

dopMyna 6unan xMcobnanagy, GyHAa a Ba b Jjap x HHHr V3ra-
puin yerapanapu Oyamb, S (x) dynkumus [a; b) xecmapa aHHk-
JIAHraH Ba Y3JyKCH3 Ae6 Kapajand.

2. TyrpH Oypyak/M JeKapT KOOPAHHATAaJap CHCTeMacHAa
alJaHMa JKHCM XaXMH

a) y =f (x) arpu unsmk, Ox yx Ba x=a, x =b Tyrpu
YH3UKJAap OWJIaH uverapa/jaHraH 3FpH  UH3HKJH TpaneUuusiHHHT
Ox yx atpouja alnansiyiaan XocHa OGYJTaH JKHCM XaMu

b b
Vea| (G )7 dc=xa | ydx )

¢opmyia Onjiad XucoOJasanu:

6) x=o¢ (y) arpn uusux, Oy VK Ba y=c, y =d Tyrpu
Yu3NKJIAp OHJaH YerapajaHraH Srpu  UM3HKJHM TpPanelHsiHAHT
Oy yx aTpodnia aillaHMUIHAAH XOCHJ GVJran XKHCM XaXKMH

d d

V=n{ (@ @)dy==n| xdy 3)

¢opmysa 6HnaH xHcobaaHaLM.

B) Yy = [ (x) arpn uu3ng, Ox VK Ba x=a, x =0 Tyrpu
Yu3MKJIap OWJaH uerapajlanraH 3TPH YM3HKJAH  TPaneUUsiHHHT
Oy yx arpodnuaa alnanMIMAaH XOCHA OYATaH JKHCM XaMMH
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b
V=2n J xydx 4)

tdopMyna GusaH XHCOOIAHAIM.

0 Yauymnit xonna, y = f; (1), 5=, (¥) O<fy (9 < f, (%)
5TPM YM3HKJAD Ba X =4, X = b TYFPH uusukJJap GunaH yera-
pananrad ¢GurypasuHr Ox Ba Oy ¥yx arpobuna ailnanpumuian
XOoCHJ OYJIran 3HCM XKMH MOC paBHINa KYHHAAru

b
Ve=a [ (3 (0—F () dx, (5)

b
V,=a % (¢, W—h () ax ©)

copMysianap Gusan XucoGIaHALH.

3. MapameTpuk KypmHWIUAA GepHJraH 3rpH YU3HKHHMHI
AMNAHHWMAAH XOCHJ GyaraH aiJaHMa XHCM XaXMH

Arap y=f(x)(a < x < b) orpu uusuK NapameTpHK YCyaja
KyHHjard
X=X (t)}
y=y @

KYpHHHIIAA Oepuaran 6ysca, 3rpH uM3MKJH Tpamenusinmur Ox
VK arpoduia alyiaHMIIMAAH XOCHA OyJiraH >KMCMHHHT XarKMH

a<t<p

B .
V=in [ @ 0 ¥ 0 a @)
o
dopmyna Ounad xucobaaHanu.
4. KyT6 KoopuuMHaTajiapH CHCTeMAacHAa aidJaHMa XKHMCM
XAKMH,
Ky16 koopausatanap cucremacuia Gepuaran p =f (¢) srpu
UH3MK Bd @ =, @ = [} papmyc BeKTOpJap OuUaH uerapasan-

rag sccH ¢urypaHuHr xyré yku aTpoduia alJaHHLMAaH XOCH/
6ynran XKHCM Xa:KMH

ﬁ .
V=n | p®sinfode )
a
dopmysa Ounan  xucobmaHagn. 0 <o <@ <P < m Gyarania
2n 4
V,= iy o3 sing de. )
[+2
15—2761 : 225
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22
759 -{- e T o= 1 3AHICOUAHUHT XAKMUHH XHCOOGJIAHT.

A ﬁﬂnuncommu Oxz TekHC/IMKKA mnapauien 6yaub, YHjuaH y
Macoda Y30K/HKAAH YTraH TEKHC/AHK GHIAH KecraHga

e 2

@ T T T
gz ApuM yrjaapuy A =
=S VFE—/ B=
=V OyJ/ira
X2

22

-

55- uH3Ma ’ SJJMTIC  XOCHJT 6yJIa;m (55-
YyH3Ma).

Buara Ma'bJIYMKH Gyupali saauncuuar o34 sAB ra Tenr,
JEMaK JTHICOU] Ky}manam‘ KeCHMHHMHT 1031 KyHHAarara Ter:

S (y) = IZ (br— o).

(1) ¢opmyJiara acocaH IHICOMAHUHT XAXMMH KYHMIAardra Tedr:

V= YS(y) dy =~ f(bz yY dy =2 (b2y~
-5
3\ 16 4
~—%>0=‘£abc.

Arap @ = b = ¢ 6y1ca, aa1-
JIUIICOWN 1Iapra afyiaHagu Ba
4
HMIAPHUHT XamMmu V = 'é‘na3
e
ra TeHr 6)"r.na1m A
'760. + = =1 (a>b)

ammncrm Ox VK arpoduia
aliiaHTHpHWIgAan Xocus OyJa-
JUrad afnauMa SJUINICOH-
56- unama HHHT XaXMHHY XHCOOJIAHT.
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A DJJMIC TeHrJaMacHIaH:

¥ x2 b2
b2 =1— (12’ !/ —;2- (az_xz)

(2) dopmysara acocan (56- unama):

a

a
. o b2 2 b2
V=n§ yldx=n jé (@>—x?) dx = nz

2m b2 ( . x3) a
- GX=% )= @ 3 T 3

761. y =x? Ba 8x = y* mna-
paCosanap Oujam uerapasiaHra
durypannnr Oy yK artpoduja
alilanuMwyias  xocua  Gyuran
JKUCM XaXKMHMHH XHCOOG/IaHT.
A TlapaGosanapHuHr KecHUIMII
HYKTAJapHHH TOIaMM3:

'f(a 2—x¥)dx=—=

0
2n b2 223  4mab?

A

Zzixéx} =8y =xt=>x (13—
—8=0 | | y

X, = = 2 ,

h= 0 y =4.
Hemax, O (0; 0), A (2; 4) . 57- unsma
[0; 2] Kecvana “» @) =Vy>

> x, (y) =g Gyarammra yuyn (57- unsma):
4 . 4

Verl 05 o) a=xf(i=F)a=n(5-
0
24n

320)\ ="p -4
762. x = acos’t o o
y= asin3t} acrpoufanunr Ox K arpopuia aiyanu
IHJAH XOCHA OyJirad KHCM XaXKMMHH XHCOOJIaHT.

A MHananaérran xamm AOB durypannur Ox yK arpopuia
allaHUIIMAAH Xocua GyJiraH HKHACM X 2MMHHUHT WKKMJAHTaHATA
tenr. Ulynunr yuyn

a
V=2 | ylx
)
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6ynazn (58- yuama).
! TNapaMeTPHUHT  y3rapuid
yerapanapuau TOMamMu3:

x == acos®t
dx = — 3acos? sintdt} Aa

T
x=20 1a t=‘2-,

x=a ja =0 6yaanu.

Y xomma (7) dopmynara
acoca:

58- yn3ma

0
V=2n g‘ a?sindt (— 3acos ¥ sint df) =
1

|

0 0

sin%t cos? sinfdt=-—6a%n ( (1—cos¥)3costd(cost)=
k4

2

ey

= —6a%n

l\’:]::l

= 6a%1 | (cos® — 3cos -+ 3costt — cos®f) d (cost) =

m]:lf;,jo

0 32

w105
7

cos3 £ 3cos? ¢ 3cos?t cos? ¢
a’n. A

— 3 —_— —
"6‘1”< 3 5 7 9

2
763. y= % + 1 mapabosia, KoopauHara VkJaapu Ba X = 3

TYFPU YM3UK OusiaH uerapananran ¢urypanuar Ox yx arpodu-
Ia afiaudlidAan XOCHaA Oyarag >KHCM XaKMHHH XHCOOJAHr.
764. y = x* nmapabona, Oy yx Ba y =10, y=1 1yrpu uu-
3uKap Ouian yerapanauwran curypanuur Oy Y& arpodupa afi-
JAHHIIHAAH XOCHI OV/raH >KHCM Xa:KMHHH XUCOGJAHT.

2 2
765.(% -{-%é”—‘ 1 (@>0b) snmuncan Oy YK arpoduia ai-

JAHTUPHIUAAH XOCHA Oy/rad KHCM XaXKMHHH XHUCOOJIAHT.

766. y = x*-—4 rapaonanuur Ox Vg OWIaH KeCHIIHIIH-
pan xocun Oyaran €inn Ox yK aTpodupa adyiaHTHPHILIAH
XOCH/ OY/TaH KUCM XaKMHHH XucoO/aHr.

767. y = sinx CuUHYCOHNAHMHT OUTTA sipuM Tyakuuu Ba Ox
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yxuuar O < x<\m Kecmach OWIGH 4erapajanrad urypas€usr
a) Ox yx arpoduza,

6) Oy Yk atpoduia afiylaHAIIMAAH XOCHT OF.IraH 2KHCM XaxK-
MHHHM XHMCOOJAHT.

768. y = 2x — x® napaGosa Ba Ox VK GusaH dYerapajaHran
durypanusr
a) Ox yg arpodua,

6) Oy yx arpoduja allaHMIINAAH XOCHJ GyaraH KHCM Xax-
MHHH XHCOOJaHT.

769. xy =4, x=1, x=4, y=0 uuzugjap Guaas yera-
pananran ¢urypanuar Ox VK arpoduia afiaHAUINAAH XOCH.
OyJ/IraH XXKHUCM XaKMHHM XHCOOJAHT.

770. y= 4 — x* napa6oaa sa Ox VK OujaH yerapanaHrad
$urypanunr x = 3 TYFpH uUMsMK aTpodHja aHIaHuIBIaH XO-
CHJI GVATaH KNUCM XaKMHUBEH XHCOOJAHT.

R
771. y= 5 x 1yrpn umsuknn [0; H] xecmaza Ox ¥ ar-

poduna aknaHTUPUILAAH XOCHJ GYJraH KOHYC XaMKMHHH XHCOG-
JIZHT.

772, x* + (y—0bY? =r% (b>r) powpasmar Ox VK arpodu-
Ja allIaRuIMAaH XOoCHa GYJrad Top Xa:KMHHH XHCOOJaHT.

773. Vx +Vy = Va napaojia Ba KOOpDAHHATa §rignapu
Owjan uerapananrad ¢urypanuar Oy YK arpoduia adJaHULIM-
IAH XOCHJ OV/AraH KHCM XAxKMWHH XHCOOJAHT.

774. x =a (t — sin¢

y=a (1 —cost
OuJaH yerapasanran (pUrypaHHHT
a) Ox yx arpoduna,
6) Oy ¥y atpodusa alaHHUmiHAaH XOcHa1 O§aral XHCM Xax-
MHHU XUCOOJIZHT.

775. p=a¢ (>0, 0< ¢ <xn) Apxumel COUPANMHUHT
ApUM ailasacuEd KyTO VKM aTpoduAa aRManTHPHIIAAH XOCHI
GyAran XKUCM XaRKMHHH XMCOOMAHT.

776. x = acos’t . .

y = asin® t} acrponjanunr Oy VK atpodrja adjanuim-
IaH XOCHJ GV/raH JKHCM XaXKMHHH XHCOOJAHT.

777. p=a (1 4 cos ¢) KapauouaaHuar xKyt6 YKu atpoduaa’
aliianuiiuaan X0cH GYJran KHCM XaXKMHHH XHCOGJaHr.

}um{nomla 6up apkach Ba Ox ¥K

2 2
778. 2—2 —‘Z—Z = 1 runepGosa, 2ay —bx =0 T1yrpu uusmxg

Ba Ox VK OwiaH uerapananran ¢urypanunr Ox VK arpoduia
alinaHuMAaH XocHa OY/IraH JKHCM XaKMHHH XMCOOJaHT.
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5- §. ARJIAHMA )KHCM CHPTHHHHT 103U

. y=f (x) (a <x<b) cunnug 3rpu unsug Ehuuuur Ox
VK arpoduia alnaHUIIMAAH XOCHJA OV/ITaH XKHUCM CHPTHHHHT
103K

b5

S=2n { yVity® ar W

a

dopmyna Gunan xucobiaHaiu.
2. Arap CHIMK 3TPH YH3HK

x=q() _
p= b @ <i<P

_ mapameTpuK KypuuulIfa Oepusiran Oysica, CHPT [03H

B
S=2 [y OVTxgta )

¢dopmysa Guman xucobjaHaRH.

3. Arap CHAIHK OSTPH YM3HK KYTO KOODAHHATa/Jgap CHCTe-
Macuja

p=f(9), <<

y Kypunuinga OGepuarad ©6ysca,  YHHHT
’ RYTO YKH aTpobuia alnaHHIHAAH XO-
CUWJI GyJITaH KHCM CHPTHHHHT 03U
€1
7“1 S=2n(§ psin(prz+p'2d(p 3)
5 ‘g »  opmysa Gunan xucoGrauanu.
n
779. y = tgx (0 << —;) nuur Ox
VK arpobuia adnanunpiad xocua 6y.-
TaH JKUCM CHPTHHHHI I03HHH XHCOG-
JIAHT:
59- yuama
A Mabaymky, y = (tgx) = ey
(59- yuama).

(1) ¢opmymara acocau:

n ‘
b vy —7 B
S=2n§yl/l+l//2dx=2n thxVH“ costy dx =
a 0 )
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F14
7t —_—
\“ e Vcostx + 1 dx =

= 2n €os2x

o
o ) 2Hgx
T YRR (1 vt |
22“5(:052)5 1+ tg2x mx=0,t=];
b n
x:I’ t= 1
: ] dt
_ Vite . 5____“_ S
—nl " dt—n1 tVlJrﬂdt—n Wits
A ;L)
f - 5 d(,} N
T V"m—‘_nl ]/1+l
2

ol

2

 +

+%f(1 +t2)~ d(l—lrtz)*—‘“ﬂ(ln %’*VH“:IZ)
1

—— |2 — — 9 5
+aVIFE ]:n(V5—V2+1n U+V2) V5 ”).A

780. 24y —b?=R?
(y, <y <y, ainasa EHAHHUHT
Oy Vx arpoduia aiianvmdaaH
XOCH OYJIraH CHUPT IO3HHH XH-
cobaanr.
A Annana éin Oy yKHH Kec-
maca, Oy éinuur Oy VYK arpo-
¢uma afinaHviMiaH cepuk Ka-
Map xocua Gymagu (60- unsma).

Coepuk Kamap CHPTHHHHD 2
I03HHH TONMILAA

Y2

S=2n ( V7 +xtdy 4 60- unama

41

> 1

Gopmynanan ¢oitratanamus. Aiinana TenrnaMacHeH y 6¥iuua
mubdepenumannacax, 2xx’ + 2 (y —b) = 0 éxn xx’ = — (y — b)
xocua 6ynany. ,

(4) ra acocan:
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Y Ys
S=2n [ V& TP dy =2 | V R—G—r +G—by dy =

n 1

=2 | Rdy=2aR (y,—1y);
141
S=2nR-H, H=y,—y,.
Arap H = 2R Gyuca, cdepa to3u S = 4nR? Gynany. A
8l. x=a (t—-sint} -

y=a(l —cost) (0 <t < 2n) uukaouna éfHHUHT abe-
upcca YKu atpopuia alaHumiMAad XOCHA Oy/iran CHPT I03WHH
xHco6naHr.

&  UHuxknoupa Ttenrnamacuuu { Oyfimua guddepenimaniad,
Kyiuaarura sra Gynamus:

¥ =a (1l —cost), ¥y =a sing;
Vit+y?2=Va® (I —cost)+ a%sin¥ =V 2a YV I—cost =
¢
= 2asin e
¥ xonma (2) opMysaara acocad:

2n 27

————— fad t
S =2n Y yl/x'2+y'2 dt = %97 3a(1 —-cost) 2asin 5 dtf =
o 0

2n 27

£t t ¢
— 2 in2 — sin — — 2 _ 2_) . _
8na GY sin® 5 dt = 8na df(l CoS Y sin 5 dt
6t
S 7. A
x2 3
782. y= 7 napaGoMaHMHT y = 5 TYFpH WHIMK Gunan Ke-

CHLITaH KHCMI/IHHHI‘ Oy ¥ arpoduia aunaunmunan XOCHJ G-
TaH CHpPT }O3I/IHH XUCOOJIAHT .

783. x = y> —4 napaGojaHHHr X = 2 TYFpH uu3HK OH/IaH
Kecumran KHCMHHHAT Ox  ¥K atpoduia alaHuUIBIAH XOCHJ
OyJrad CUpPT I03UHH XHCOGJIAHT.

784. *+ y?=4 (y > 0) adnanamuur x= — | gan x =1
raya éjunn Ox VK arpoduga afianTupuingan xocds GyJaran
cupT (wap Kamaspu) IO3HHH XHCOOJIaHT.

785. y= x—3‘ napaGojaHuAr ¥ = —2 JaH X = 2 raua 6ya-

rag éfunn Ox YK arpoduia ailanTHpUUIAAH XOCHJ OYJraH
CUPT FO3MHH XHCOO/IAHT.
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786. y = sinx cuumycoufanvur x = 0 fa# X = 5 rava Gy.a-
ran Ciunn Ox YK arpoduna aHNAHTHPHILZAH XOCHA Gy/ran
CUPT HO3HHH XUCODJIAHT.

a —
87. y=7; ( ® 4-e “) samkup uMsMKHMHT x=0 jaH

X = a raua 6ynran éimauar Ox yK artpodupa afiannmujan
XOCH/ OyJIraH KHUCM CHPTHHHHT (034 OHJAH afi/laHMa MKHCM

: 2.
XOKMH opacujare Gorjanu S = > V kypunuiza Gyaumang

KYPCATHHT.

788. 9y*=x (3 —x)® 3rpH uU3HK CHPTMOFHHHHI (HJIMO-
runueT) Ox YK arpoduja advlaHMIUMIaH XOCHJ OGYJiraH CHpT
I03MHH XHUCOOJIAHT.

789. Paguycu R, Gananpaurn H GyuIraH KOHYC CHPTHHHHI
I031HH  XHCOBJIaHT.

790.x~esmt}3quH3H uar £=20 en-xt—'1 raua
y—=écost| P RHHar E=1 Aan 1=y

OyJsran éfimHMAr aberyeca YKU atpoduia adaHHUIMAAH -XOCHIT
6y.ran CHPT IO3HHM XHCOG/IaHT.

791. x=rcost] o o

y=r sint} afiiasanu §3 Auamerpu artpoduna afinas-
THPHIIJAH XOCHJ GYJraH cdepdk CHPT I03UHU XHCOO/IAHT.

792. 25:2(({__ gg;g} 0 < 2n) LMKJIOMAa OHp apka-
cutnHr Oy §x atpoduia afijaHdmiuad XocHa 6yJaran cHpT
IO3HHH XHCOOJaHT.

793. x = acos® . .

y= asin3t} actpouganunr Ox ¥y atpoduaa ainasu-
IMAAH XOCHJ Oyaran CUPT I03HHH XUCOOJaHT.

794. p = 2r sing ahnananudr kyté yku arpoduia afnand-
HIHAAH XOCHJ GyJAraH CHPT [O3HHH XHCOOJaHT.

795. p = a (1 + cosy) (0 < @< n) KApAHOKIAHUHT KYTO YKH
aTpouia alNaHULIKAAH XOCHJ OyJran CHPT I03MHH XHCOOMAHT.

796. p = a}/ cos2¢ BepHy/id JIeMHMCKATaCHHHHT KYT6 VKU
arpoduaa almanuiiniad XoCuad OV/arad CHPT I03WHM XUCOO/IAHT.

6- §. MOME HTJIAPHH XHCOBJIAUL OFUPJIMK MAPKA3HHHMHI
KOOPJJUHATAJIAPH.
I YJIbJEH TEOPEMAJIAPH

by naparpadnaa smuiuked y3rapMac Ba u = 1 ne6 )gucoé-
Jaimus. y=f (x), a < x< b cunivk 3rpu umsng éfununr Ox,
Oy yxnapra HucOaraH CTaTHK MOMEHTJapH MOC paBHUIAA KyHH-
Aard
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b b
Mx:v ydl 5HV1 + y'* dx, (H
My:gxdl gyll—#y’zdx (2)

a
dopMyaanap épaamuaa xucobnasamu, 6ynma dl =V 1+ y'%dx.
Arap 3FpH 4M3HK TeHIJaMacu
X=x (t)}
y=y @y
napaMeTpHk KypuHHila Oepusran Gysca, srpu umsukemur O,

Oy Yxnapra wucGaTan CTaTHK MOMEHTIApH MOC paBHIIIA KyHu-
Jaru

<t<p

; ;
=V O+ 0P a=fyod, Q)

Il

3]
M, = 5’ xOVEOF G OFdt =[x a @

o x

dopmyaanap Guman xucobaasany, 6yuaa di =1 (<O} +(y'(®)%d!.
Orpu uu3nk AB €M OFUPIMK MapKasfHHHT KOODAMHATANApH

‘ Vl by’ dx
M
xO::Ty:a b y (5)
YV iy ax
a
b

SyVE?%x

M a
y() == -—IL — ———————P - - (6)
|V igy2ax
EKH
ﬁ P
VxoVior+oora
xp=My 2 @)
[ -l ’ /
234

www.ziyouz.com kutubxonasi



B
oo Ve ortoor «

o o Ak o
Yo ; ] (8)
dopMyanap GuiaH xucoGaanany, 6yuna [ — AB éii y3yHaurd.
Orpu uusnk AB élnHuHr KoopAHHATa VKJjapura HucGarad UHep-
LMA MOMEHTH 3Ca KYyhAuaaru

b

Io={g*V 14y dx, ©)

I,= fxz V 14y” dx (10)

6KH

yOVE @)+ @ O)Fd, (11)

B
1=
§
I, = \ 2OV @)+ @ (8)* at (12)

dopmynanap Guian xHCOGIaHAIH.
b

(6) man y,-l = \ Yy l/ 14+y'* dx Tenrjukuu 83u6, 6y TeHr-

a
JIMKHUHT MKKa/Ja TOMOHHHH 27t Ta KynadTtupuo, Kyhuaard

2n yo-1=2n§yl/1+y'2dx - (13)

TEHTJIHKHE XOCHWJ Kunamu3 Ba ['yibdeHHHHT [- TeopemacHra Ke-
JIAMH3.

y=7Ff(x) (a <x<b) cuamg arpu uusng AB &imnunr Ox
VK atpoduaa aiylaHMIUMAAH XOCH/T OYAraH CupT 103d Iy €#
V3yHJIMTH OWJIAaH YHMHI OFHDJIMK Mapkasd YM3ran aiyiaHa y3yH-
JUTMHUHT KYNaiTMacura TeHr.
y=hHL ), y=fx @a<x<b, i () <[ ()

V3JYKCU3 3TPH YM3HKJAp Ba X = a, X = b TYFpH YM3HKJap GH-
Jad uerapanaurai G ¢urypasuur Ox, Oy KoopAuHata YKJja-
pura HucOaraH CTaTHK MOMEHTJIapHd MOC paBHIUA KYHHJArd

M= 3 [ B@—F @) dx, (14)

235

www.ziyouz.com kutubxonasi



M= [ 2 )~y () d (15)

&

dopMynanap 6uaan xucobjaHaid.

Xycyeu#t xonpa fy (x) =0 6ysaca, 3TpH UHSHKJAM Tpare-
IMSTHUHT KOOPAMHATA VKJapura nucOaTad CTaTHK MOMEHTJIapH
Ky#ujaru

1
M, =3

jby (16)

M, = j xy dx (17)

dopmynanap €paamuia xucobiaHain.
G durypa OFMpJMK MapKasMHUHI KOOpAMHATa/lapu

=My

xO Tv (18)
. A’V’x

Yo == (19)

dopmysanap éplamuaa Tonujaaid, Oynga S — G durypanugr
I03H.

G ¢durypaHuar KoOpAMHATA VKJjapura nmucGartaH HuepLus
MOMEHTJAPH KYHHJATH

=5 [ @) ax (20)

a

l,= j 2 (fy () —f, (1) dx (21

dopmyaanap épiamuja xXucobaaHanu.

(19) nan y,-S :%5 y2dx TEHTJIHKHY XOCHJ Kunamus. By

TEHTJIHKHUHT HKKaJjaa TO'VIOHHHI/I 2m ra Kynamnpno I‘y'lb}]\EH-
HHHT 2- TeopeMacHra xeJgamMu3, sSbHU

2nyy S =n | y¥dx.
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y = [ (x) arpun uusnK, x =a, x =0 Tyrpu ,unsuxaap pa Ox
VK OwnaH uerapananrad tekuc ¢urypanunr Ox YK arpoduna
afilaHuIUBgad X0ocul GYyarad ¢QHrypaHuHr xaxmu Oepunras ¢u-
rypa 1031 GHJaH YHHHT OFUPJIHK Mapkasu uyu3ran aijiana ysyH-
JIMTHHHHT KyTIalTMacHra TeHT.

Scaarma. Arap G ¢urypa 6upop Yxka mucbaraH cHmMeTphx 6y.ica,

¢urypa OFHpAHK MapKasHHHHI KOODAMHATajapH wy Vxaa €rapu. by sciatMa
STPH UH3HK YUyH XaMm YPHHIH. .

797. ——+ ‘—- 1 sanuncuuur Ox VK IOKOpPUCHAArH  &HH-
auar 0x ymga an6aTaH CTaTHK MOMEHTHHH TOITHHT,
b b
A M= f ydl = 5 gV 1497 dx
a a
tdopmynagas QoifanaHamMu3 Ba
—_— —_—
ydl =y V 11y de=V 2 4 (o) dx

Snvnc TeHrsaMacuiad KYHHIACHAAPHH TOMAMU3:

yr =10 (1~‘—2), wo=—=x
a2

a2

Y xoana

ydl = ‘/bz’(l——)—f——x? dxj=
A b2 b a2—b2
= —a®— x4+ =1 dx = — a* — x2dx =
‘/ a2 a2’ a a

~ LY IR .
a

' V-a2~—b2 c
BYHlIa € — JAUNC  IKCUECHTPUCHTETH, & = e == —,
a a

IOkopupary dopmynara acocas:

M, = S‘ ydl = L X Var—eix® dx =
. a
—a —a

e x = asint, & dx = acostdt,
=a[Vaz~exldx—x—oaat—o =
0 x=a ja {=arcsine
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9 arcsing

b (

== % V a* — a?sin? - — costdt
a
0

arcsin € arcsin €

_ Qib) costdt = 2ab S‘ 14-cos2t dt =
€ , € 2
0

arcsin e

(ﬁ+—sm20

— arcsine + 62 =5 (b -+ £ arcsin e), (l/ |—e?2 = i).A
e £ a

798. 1 kBagpanTza €TyBuUH
2 2

=2 (arcsine +e VI—el) =
&

Wlt\’l

2 4 y3 g
acTpouja EHMHMHT OFHMDJHK MapKasH KOODAMHATAJApUHH TO-
TIVHT.

A Eii oFupauk Mapkasu#HHT KOOpAMHATANAPH (5), (6) (bopmy
Jla.nap ‘6yitnua xucobnananu. Acrtpousa €HH CHMMeTpHs VKHT?
(y = x) sra G6ynranu yuyn M, M,  craTHK MOMeHTNap TeHl

6yaam, sein M =M . By xouqzla OFMPJINK MAapKasHHWHT KO -
opauHaTajJapH xaMm OHp- OUpura TeHT, SIBHM X = Y,. JleMak,

a
S x V1+y'2 dx
Xy = o = .
S Vity® dx
0
AcTponja TeHIJIaMaCHHH Y Ta HUCGATaH euHb, y' HU TONAMM3:

3
2

=(a3 —X ).,y’=i2 @ —x) (——Q)x -

2 1
3.2

w il

‘/ e 2 2 L _1L
Vl.{_y’Q% 1—}—(a3 —xs)x 3=asx 3.
by xonna
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a 14 _ Loaz2

— 3 3 3 3
fo1+y’ dx = a* t’fx-x dx=a j'x dx=%a2,
9 0

1 & _

a — -_—
5 V1+y’2 dx=a jx P dx=a’ -%xs
0 8

IOxopunara ¢opMyaara acocan €d OPHPJIMK MAPKASHHHHT KO-
OpJMHATaNapy KyHHJarura TeHr:

a 3
=—4da.
0 2

oo

a2

. 2
xo*—y(): ="5a.

a

o] o

Hemak, C (‘3 a; 2 a). A
5 5
799. Arap aitnanaHMHr xap OHp HYKTAaCHIArH YH3HKJAM 3HY-
JIMK IIY HYKTa KOOpAMHATANAPUHMHI KylalHTMacura mponoplu-
oman 6ynca, I xsanpantga érysun x* 4 y® = a® afinasa wopa-
“TH EAVHUHT OFMPJIMK MapKasH KOOpIMHATA/JAPHHH TOIMHHT.
¢t A Macamanuur 1wapTura acocad, 3WWJIHK KYHUJArura TeHr:

u (x5 y) = kxy.

Suunuk yarapypud Gyaras xoaga y = /[ (x) (@ <x<b)
STPH YU3WK 6HH OFUPJMK MAPKa3HHHMHI KOOpDAHHATaNapH Kyfu-
Jlary

b a
fyxdl jp(x; B2V 14y dx
q _ b
Xo == b T !
S
f pdl (w5 9V iyt ar
g

a
b

b
j W ydi fu Wy Vidy? dx
a __a

yo: b b
fudl (pnVity® ar
a a

dopmysanap opkasnu Tonuaand. Ajvianma tenraamacuiax y’, dl

JapHu ToItaMH3:
X

2x+ 29y’ =0, y = ——,
Y
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b 2

Y
=2 dx.
Y
Y xonna
j' W xdl = \ kxyx-f;— dx = ak j‘ x¥dx =
a b} 1]

a

= ak j xydx = ak fom2 dx =
0

1
a —_

. k . 2
— . 2 \ @ — ) d(a>— x%)=
2 v
0
ER
ak , , n? ‘“ kar
== — — Q- — X = N
3 ( Y =3
b a d a k s
J udl:akj xy = = akj'xdx= =.
Y 2
a 0 0
Tonunrannapuu roxopuaaru gopmyJsara Kyiicak,
kat
X =24
0™ Yo ' 3
2

Jemak, C (—2 a; % a). A

800. I xBagpautaa érysun x° -+ y? = R? "alinana €iwnuur
Oy yKKa uucGataH dUHepUHS MOMEHTHHH XHCOOJaHT.
A Ajnana tenrsamacuian

y=VR—=, = ——2— Vij/ = —2

l/}i’z——x2 1/1?2—x2
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Jiapay  Tonamu3 Ba Ttonwirannapnd (10) c¢opmynara  xyitu6,
Ky#inparura sra 6yjamus:

3 R R
Iyzj- 2V iy tde = j xz_‘_?ﬂx_ =R (x—x‘—j-f—————-
]/R?—~x2 R VRz_xz
0

=x, du=dx
do — xdx > S R
- VRz_xz =R (_Qx VR - ?O +
V=Y R

{VRz—xzdx R“/R2 X2 dx =

x= Rsmt, dx= Rcosz‘dt .;L‘
=|x=0mnat=0 = R [ Recositdi =
x=R gat= ~;—

Py 3
:z::rtR.A
4

a +c052t)dt—~3 <t+ ;

to|7:1
OL——TM'H

801. y = 2y TYFpH 4H- Y
n

3K Ba Yy =sinx (x>=0)
chgycou/ia Gunan uerapanap- .4
ral ¢urypa oFMpJMK Mapka- - y* s
3UHUHT KOOpAUHaTa apuiu
TOIHHT,

A Yy= 2 X TYFPH YH3HK
X

6unaH y == sinx CcUHyCOHMJA- -
HHHI KeCHIITaH HYKTaJapu

T .
00;0), B (_2_’ ) Gy1ann 61- unsma
(61- unama).

durypa OFMpAMK MApKasHHHHT KOOPAMHATA/apHHH (18),

(19) dopmynanapaan ¢oiigasasbd Tonamus:
b n

2 2

= — = iy — 2 %) dx =
S 6; (F, () — f; (1)) dx of(smx x) X

4
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x2
= (-— COSX — ~) =

n /0 4 4
b

M, = V x(fy (0 —f; (x) de= SQTX (sinx———% x) dx =

o

N b1
a 0
n t
2 2
- svxsl'nxdx—?'y iy = |4 =%, du=dx =
. n, dv = sinxdx, v= —Co0sx
0
|£ ’.ﬂ_ i
i 32 3
= — xcosx | —{—smx' 2 —— 2 T
0 LS PN n 24
|
12— 2
12’

xz—;y s () — fQ(x))dy=-;—§ sin%x — —-xg)dx——

z
1 9
s (1 ~—cos2x) dx — " j xdx

OQ*"'}N;’:

1]
b4 in:
1 I 2 3 2 3
4\ 2 b, mz 3, 8 m 24
_n no__m
T8 12 24
Tonunrannapan (18), (19) dopmynanapra kyiicax,
12 — n2
My 12 12 — n2
xo = — = = y
S 4—n 3 (4—m)
4
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12— n2 T |
Hemak, C ( ; .
34—m 6 (@d—mn
802. SlpuM yKmapu a Ba b Gyaran UIMMNTHK ILJIACTHHKA-
HHHT KOODJAMHATA yKjapHra HucGataH WUHEpLHss MOMEHTHHH TO-
ITHHT.

A MabayMKH, 3JJMICHHHT NapaMeTpHK TeHIJIaMacH Kyiduiard
Kypunuiaa 6ynaau:

x=asint} 0 9
Yy = bcost O<i<2m).

SAMUOTHK MJACTHHKA KOOPJAMHATA YKJApHTa HUcOaTaH CHM-
MeTpUK GV/rand yuyH (urypa 4oparMHUHI HHEPUHS MOMEHTH-
HY Tomub, HarTwKaHu 4 Ta KynadTupui Kuoos.

durypa unepuus momentaapuun (20), (21) dopmysanapaan
dofijananné Tonamua:

Ze =—§ (72 () — 8 (1)) dx = _—;—bffw) dx =

i T
2«1 3 2
=% S b3cosdtacostdt = 3%—-5 costtdt =
— 0
T x
s 3 s o
=£3”_j (‘_i-;‘l%‘) dt = f’i’—y (1 -+ 2c0s2t + cos?2f) dt =
0 0
T
(¢ + sin2t) f +—“”—5’ 1tcosd =
.0 12 2
0
ln 'w
7 z
abd ab’ 2 ab® mab3
= Pt —_t — = , [ = N
1 + o L, i— sm4t TR Z

2= hw—hnd= 60 dr=
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p 2
= f a¥sin?thcostucostdt = a3b ‘ sincos?fdt =
0 0

w i

T z
3 2 3 21
@ sin22tdt=—‘3—b—\ —:ﬂdt:
4 J 2
0 0 )
T
3, 31 2 3 3
=ab (L _sm4t>‘ ___nab,[:nab' A
4 2 8 f 16 ¥ 4

0
803. T'ynpaennuar 2-Teopemacujan ¢oiigananud,
X =qa ({ —sinf),
y=a (1 —cosf)

HMKJIOUA O4p apkacd Ba Ox Vx Ousad uerapajauraH G ¢u-

TYPaHUHT OFUPJHK MapKa3d KOOPJHHATAJNADHHH TOMHHT.
A G durypa X =ma TyrpH YM3HKKA HUCGATAH CHMMETPHK

O6yrand yuyH IOKOpPHAArd scsaTMara acocaH OFHPJIMK Mapka-
3UHHHI' abCUMCCacH X, = f@ ra TeHr Oy/aid.
[yabaennudr 2- Teopemacura acocas:
‘l:
2ny0-S:nj ydx =V,

a
6yuna V— G durypaununr Ox yx arpoduia aiiaHHIMAAH XO-
cu Gy/IraH KHCMHUHT xamwmd, S G durypanuur iwosu. S, V
JIapHH TOMAMU3:

}, 0 <t<2m)

27na 41

2
V= nj‘ Ydx=n J a®(1 —cost)? a (1 —cost) dt =
0 0

?ﬂ,‘ 27
aa® | (1 —costy® dt = na Y (1—3cost-+3cost —
0 0

n
— cos*f) dt = mad (¢t — 3sint) I; "L 3na? 5' __.__—HC;SQ’ df —
1]

27

[

. ¥ 1 sin2¢
—na { cos’t - costdt = 2n2aq® + 3ma® (7 t+ 1 )
‘0

0
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27
. . /.
— na® g (1 ——smzt) dsint = 2n%8 - 3n%a® —n aa'\smt —
. /
0

si 2
-—4‘1}]—31—)!‘ - 5n%a3 V= 5n%?
3 0
?na 2m
== ﬂ ydx = ( a(l —cost) a (1 —cost) dt =
A s
2n
=a® | (1 —2cost - cos¥) di = a* (t — 2sint)
J \
2m

9 1 - cos2t _ 9 s [ 1 >m2t |2
+a5 — dt=2na%>+a (2 \l

0

g +

¢

=2na®-+na*=3na* S=3na>
Iyabaesnuur 2- TeopeMacHra acocaH:

V 5 n2a3 5a - 5a
V 2n S ———— T Yy = —,
Yo:9s Yo== 2318 2.3 ma? 6 70 6

Hemak, C (na; —%q). A
804. %—1—% =1 TyFpu uM3HK KoopaHHaTa YKJapH opacu-

Jard KeCMacHHMHT KOOpJHMHAaTa VK/Japura HucOaTaH CTaTHK Mo-
MeHT/IapHHH TOTIHHT.

805. y?>= 2x napaGoaa &hunmur (0 << x < 2) KoopauHaTa
yKaapura Huc6aTa CTATHK MOMEHTJIaDHHH TOIHHT.

806. y = cosx 3rpH UM3HK CHUHHHI (—-;-T <x <—;—I) Ox

VKKa HHUCOaTaH CTaTMK MOMEHTHHH TOMMHT.

807. y=a — x TYrpu YM3MK Ba KoOpAuHATa YKJapu OH-
JaH yerapajanran yuyGypyak OFHUPJHK MapKa3MHUHI  KOOpAM-
HaTaNapUHU TOMHUHT. _

808. x* -}-y?= R*(y > 0) ailiaza €AUHMHI OFMPJMK Map-
Ka3d KOOPAMHATANAPHHH TOMHHT.

.809. y=sing (0 < x < «) cunycouza Ba Ox YK Ouian
yerapasaHTaid (UIypanHHT KOOpAHHATA VKJapura HucOaral cTa-
THK MOMEHTJApPHHH Ba OFHDJMK MapKasd KOOp/JHHATaJapubu
TOTIHHT.

810. y = x? x =y* napaGosanap Gunan uerapanauras Q-
FYPaHuHT OFMPJHMK MapxasH KOOPAHHATAJAPHHH TOIMMHT.
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811. y* =2px napa6ona Ba y =0, x= 1 Tyrpu uH3HK-
Jap OuAaH yerapajanrad 3rpu UM3MKAM TPANEUUsHHHT CTAaTHK
MOMEHT/IADHHH Ba OFUDJHK MAapKasH KOOPAHHATANADHHH TO-
ITHHT .

812. x® + y? = R* alanauuur Ox yr, GwIaH KeCHUIMILAAH

XOCHT GY/IraH apuM JOupa OFHPJIMK MapKasuHWHT KoopuHartafa-
PHHH TOITHHT.

813. DBupHHuu KBajpaHTAA KoOMHJaLlraH

X = acost
y = bsint

3/7IMNC €dM Ba KOOpAMHATZ YKJapun OHWJaH uerapasaHrad ¢u-

FYPaHHHI OFHPJIHK MapKasd KOOPJHHATAJApHHH TONHHT.

814. V'x + Vy =V a napabona Ba Koopauhata VKJapu
fuian uerapananrai (UIYPAHUNT OFMD/IMK MApKasd KOODAM-
HATAAAPHAM TOMHHT.

815. Bupunun xBagpantia €TyBuH
x2 42
T A
9 + 4

samunc Ba x® + y*=9 alinana Ouiad uwerapasaHrad ¢urypa
OPHPJIHK MAapKasHHUHI KOODAWHATAJIAPHHH TOIHUHT. :

816. Arap xap Gup HyKTajard YM3UKJAM 3UYJHK Iy HYKTa-
HHM #I' abCUMCcCacHra IponopuxoHan 6yJca, GHPHHYH KBaApaHTAA
WOoHAaWray

x = acos’t
y = asin3t}
acTPOM/Ia OFUP/MK MAapKa3HHUHI KOOPAUHATANAPUHU TOINHHT.
817. y==¢" (0 <X <E) srpu umsng Gfinnnar Ox  yKKa
HHCOaTaH MHEPUHsT MOMEHTHHH TOIIHHT.
818. x=a ({ —sinf), y==a (1l —cost) uukIOHAa GHp ap-

KaCHHHHI KOOpAHMHATA YKJApHra HUcOaTaH HHEPUHSA MOMEHTJa-
PHHH TOTIHHT.

819. x=0, x=aqa, y=0, y==>0 TYyrpu uusukIap Owian
yerapasiaHral TVFPH TYprOypYakHHHI KOOpAHHATA YK/ pUra
HHCOaTaH HHEPUHS] MOMEHTJIaDHHH TOMHHT.

820. = +% =1 Tyrpu uu3uK Ba KOOPAHHATA YKJapH OH-
a

Jai yerapajaHraH yuOypuakHuur Ox Ba Oy ykjapdra HACGa-
TaH HHEDLMS MOMEHTJIAfHHU TOITHHI.
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821. y?=4ax napaGona Ba x=a TYFpu uM3NK GulaH
yerapajanrad gurypanuar Oy YKKa HuUCOATaH HHEPUMS MOMEH-
THHY TOIHHT.

822. R pazmycan sipum joupanuar (y = 0) anamerpra Huc-
GaTay MHEDUHS MEMEeHTHHH TONHHT.

823. I'yabren TeopeMacupaH doiinananno, R pagycan
ApHM aifllana OFHPJIHK MAapKa3uHHHI KOODAHHATAJADHHU TONHHE.

824. T'yabnen Teopemacuzan ¢oiigananud, wmap CHPTHHMHT
J03UBM XHUCOOJaHT.

7-§. ®U3MK MACAJIAJIAPHH EYHLIZA AHHK MHTErPAJIHUHT
TATBHKH

1. 3rpu uM3MK MaccacHHH XxHcoGaau

Jlexapr Koopaunatanap cAcTeMacHiaa L siccH SrpH  4HM3HK
y=17[(x) (@<<x<b) Teurmama Ounan OGepwiaray 6Js0,
(x; y)€L nyxrajarn umsnkau suusauk p (x; y) Oyacun. by
X0J1Jla 5TPHU UM3MK MaccacH Kyiuaaru dopMmysa opkamd xucob-
JIaHATK:

m = ‘ b (5 4) dli-5u<x FE)VI+FWyFde. ()

Arap arpn 4u3kK X = ¢ (1)
yzwm

napaMeTpHK KypuHiza Oepuaran 6yJica, SIPH uM3HK Maccach
Kyhupard Qgopmy/a Opxajan XHCOOJaHaAH:

B
m = j p@@: $O) V@ OF -+ OFd. Q)

1(a<t<ﬁ)

Xycyeu#t xomna [Buumk @ (x; y) =1 6yaca, Srpu uMsug
Maccacyl 3TpH YM3HK Y3YHJIHrura Tedr OyJajH.

12. Teanuk Gyiudya GOCHO YTHAraH HyaHH XHCOdAAM

Arap MOJAMH HyKTa Oupop 3rpu uusng OyAuda Xapakar-
nanaéTran Gysca Ba YHHHT [ MOMeHTJar# Teamird v = [ (f)
mapayM 6yaca, y xonpa 6y Moaauil HyKTauMur [f;; f,] BakT
opanwrnia Gocud yTran Hysau Ky#dupard Qopmysaa éplamHja
TONUNAH,

S = § (@) dt 3)
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3. ¥3rapyBuH Ky4HHHr Gamapral MIGHHH XucoGaau

M wmopnuil HyKTara HYKTaHHHT xosatdra kapab Ox Vi #y-
HaaMwKaary yarapysuad F = f(x) Ky4y Tabcup xuicun. ¥3-
NyKCU3 yarapyBuu F = f(x) kyuuuur M HyKTamH x==a Ba-
3uATAan x = b BasuATra KyyMpuimga Gaxkapran Hild KyHugard

Azgf(x) dx (4)

dopMysia OpKaaH TOMUMAIH.

4. CylOK/HKHAHT GOCHM Ky4YHHH AHHKJAIN

Cylok JUKHMHT TAAcTHHKara 6yarad Gocum Kyud, [lackansb
KOHYHHMIa acocaH, Kyhdujard cdopmy/a €pramuaa TONHJAAM:

p=v | xydx, (5)

OyHIa @ — NJACTHHKAHUHT 3HIRIOKODH HYKTAcH TypraH 4ykyp-
JIHK:
b — YHUHT 3HT NACTKH HYKTAacH Typran 4ykYpJuK;
Y ~— CYIOKJIMKHHHT COJMILITUPMA OFUPJINTH;
X — IIJIACTHHKA HYKTaJaPHJAH CYIOK/MUK caTxurada O6yJ-
ran macoda:
Y — IJIACTHHKA TOPU30HTAJ] KeCHMHHHHT Y3YHJUIH,

Y = [ (x) — NJaCTHHKAHUHT WAKJMra GOFMMK GY/IraH Mab-
AYyM PyHKUHUS.

825. y=Inx arpn uwmsug AB (x, =1, xz=3) éhununr
MacCacHHH TOMMHI, OYHAA 3TPU UM3dK Xap Oup HyxTacdjxard
3HYJMK HYKTA abCLHCCACHHUHI KBaJpaTHUTa NPONOPLHOHA.

A Macanauunr waprura Kypa, 3HUIHK p = kx®> ra Teur Oy-
Jan, Oynna k— NponopuHOHA/IHK KOXPOUIHEHTH.
(1) ¢opmysara acocanu:

b

m=\u(xy) Vity 2de= | kx? /—1 +_1 dx =
Vit
i

Q

3 3 [

:k}xgwdx:_s_g.(l_{_ngd(]+x2)r___
X

i Y
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3 3
V{iTor| = .3’1 (10 V10—21/2). a

o [ [

i
w |

826. Hykramunr xapaxar tesauru V = V1 +¢ m/c dop-
Myja Ounan GepusiraH. Hyxrauunr OGouwianruy £ = 10 ¢ BakT
MobaiiHuga Gocu6 yTran iyadad TonmuHr. By Bakr opanurupa-
TY ypraya Te3/UKHH TOMHHI.

A (2) dopmynara acocan:
3

s=T tdt—m]/l——td~2 1 t?m—
—§f(> = [Vitdt== (1+1 | =

9 0
=-§- (1 V11—1) 237 w.

nyin—u
15
827. 6 kr xyu npyxunanu 8 cM ra uysagm. Uly xyu gau-
Jafl m Gaxkapagu?
A Tyk KoHyHMra Kypa Kyd Uy3duilira Ba KHUCHJHUIrA IPO-
nopuMoHanfup, sSbpHM F = kx, OyHIA k — NPONOPUHOHANINK
KO3hOhHUHENTH, X — uy3unLl KM KHCHAHm Kartamurd. Maca-
JIAHMHT 1MApTHra Kypa,
F=6%kr, x=8cm=0,08m, a=0, b=0,08 m.

Bepuarannapun Kyu TeHr/amacura kyfcax,

S
Vyp = o= ~ 2,4 m/c. A

6
6=£, 008, k=—.
0,08
Hemak, F = f(x)=5%§ x. (4) dopmyaara acocaH OGaKapu.-
raH Wi KyHWjarura TeHr:
R 6 x2 083 6  (0,08)
A= —_— xdx = — i — e = =
5‘ 0,08 0,08 2 o 0,08 2

0

=3-0,08=0,24 kI'm. A

n

828. [pyxunand 5 cM ra uysumia 3 Krm HUl Gaxapui”
rag. Arap | krm mm Gaxaprica, NpymKHUEa KaHya uysuaafi?
2] b

A A= j [ (x) de= j kxdx Qopmynaagan ¢ofigananamus. Ma-

a
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cana waptuaa Gepunrad Gapua xarramukaapuu CH 6upaukrna-
puia udoAanaiMus:

K=a=0, ;=b=5cMm=0,00 M, x,=7?

A= 3xkI'm=3.9,81 = 29,43 (x), 4, = 1 kI'm= 9,81 (x).
Bepunrannapan ¢opmyaara Ikyim6, KyAuparugd Xocusa xuja-
MHU3:

Fo 210,05 £:0,0025
—p & = p¥ PP EOUUSS
29,43 k‘) xdx kzlo g
0
6ynpad

= 93544. A, =k X xdx,

Xeo

. 29,43.2
T 0,0025

Xs

2
9,81 = 23544 | xdr = 23544 =, 1= 2205 = 0,00083,

x, =}/ 0,00083 ~ 0,029 M. A

829. Orupauru P = 1,61 6yaran pakeranH eppan H =
= 2000 kM OGanaHmInkkKa KyTapul yuyH capd 3Tl Kepak
6yarag HIOHK aHWKAAHT.

A Kyfinparst GeJrHjallliapHd  KHPHTaHJHK: m—pakeTa Mac-
cacH, M -—ep maccacy, epHMHT pakeTand TOpTHIN Kyud GyJ-
cu. Y xonna Hreloton Konynura kypa

m-M
x2

6y.nanM, 6ysja x-— pakeTalaH epHMHI Mapkasuraya Gy.ra ma-
codpa, k— NponoPUMOHAMIMK KO(DPHUHEHTH. kmM = A n1e6

fearuaam Kupurcaxk, F = — Xocua 6yaamn, Oynpa R<x <
P

< R+ H, R—ep paguycn, x = R €yaranga F (R) xyu pa-

F=k

KeTa OFMpMrura Tenr GyuanM, sbiun £ (R)= P = —%, OyHzaH
A = PR? Ba TopTHII Ky4YH KyHHJjarura TeHr:
2
F(x)= PRE
x2

Pakerann H GananinuKKa KYTapuil yuyH 6asKapuiMiM Ke-
pax 6yarag nw (4) opmynara acoca TONMJAM:
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R+4-H
A S fodx~pR2 [ 1\\R+H_ PRH 4. PRH
2 k x)'\R R+ H R+ H

Macana maprrga Gepunran KHAMaTAapHd Kyicak, SbHU
p= 151, H=2000«ku R= 6400 kM ge6 oJjcak,
A =~ 2285714000 kI'm &~ 22422854340 (OK). A

830. CyB Ty/1HpHIAETTaH MAHIIHUHT OGP TOMOHH Y3yHJH-
rd 60 cM, Ganaugmura 20 cm. CyBawHr my jesopra Geprad 6o-
CHM KYYHHH TOIHHT.
A CyioRJIMKHAAT GOCHM KyYHHH

p:vafxydx

tdopmynafan ¢ofinananub Tonamu3. MacajaHuHr IIapTMra Kypa
a=0, paum cys GWIaH TYJAIUpUATAHAHTH VuyH b= 20 oM,
y=060cMm, cyBHuur comutdpma orupaurd Yy = 1 r/cm®. By
XOJIAa

20

- x2 120

p= | 60xdx = 60 !O = 120001 = 12Kr, p=12Kr. A
0

831. Acocu a, Ganasiad-
rn h G6ysran yubypuax IIaK-
JARJATH TAACTHHKA THK XO-
Jatia cysra GOTHPH/IraH.
Arap OIACTHHKAHHHT  Y4H
cyB carxuia ©6tran 6yica,
CYBHHHI (IIy  IlJIACTHHKara
feprad GOCUMHUHH TOINHHI.

A Koopauaara cucremacuiu
yu3Maja KypcaTuaranjaf Ku-
Jub KoHnamrupamus Ba (B)
dopmynagarn y = f (x) HuEHT
KUAMaTHHE Tonamu3 (62-4us-
Ma).
ABC Ba MBN yudyp- 63- iama
YaKJApHHHT YXIIAUUHHARH!
_M‘_V:ff, ﬂ:.’i, MN =2 =%,
AC BE a h
CyBHHHT COHIUTHPMA OFUPAATH A = 1 Aeb onamus,
() dopmynara acocau:

————
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o 3

832. Arap CTepXEHHHHT UM3HKJH 3uuiard p =6+ 0,3x
KOHYHUAT Ousan yarapca, y3ymaurd [ = 10cm 6yaras crep-
JK€Hb MaCCacHHH TOIHHT.

833. Arap r paguycau 1ApHUMHT Xap Gup HYKTacHAard 3ud-
JHK L1ap MapkasujaH 1y HykTarada Gysarad wmacogara npo-
nopuronan Gyjaca, Iap MaccacMBH TOIHHT.

834. AGcuncca yku Gyiinua KoopiauHara GowH arpoduja
rapMoOHHK TeOpaHMa Xapakar KW/JIaéTran MOMIMH HYKTaHuHr xa-
pakaT Te3/ury

an 2nt
V:—T cos (——T— -+ (po)

topmyna Gusan Oepuarad (f — Bakr, 7 — TeGpanuul JaBpH,
¢, — Oownanruy ¢asa). Arap f=1{, BakTAa MOMMHIl HYKTa
X=x; BykTaja OyJca, {={, BaKTAa HYKTaHHHT XOJATHHH
aHHKJIaHT.

835. bouwanrnu Tezauru v, GVyJrad, 0OKOPHTa THK OTHJ-
TaH >KHCM Te3JHr¥ (XaBOHMHT KAPUIWJIMFHM XUCOOTa OJUHMAai/n)
v=1u,— gt dopmysa OGusan Oepuaran. IOxopura oTHAraH
BagTaaH Oowuab {, BakT MobailHBJa MOAJMH ByKTa OolljaH-
Fu4 XoJaTAaH Kaujaid Mmacodama Gynapu.

836. HykrasuHT XapakaT Te3Juru

—0,01¢

v={fe M/C

¢opmyna Ounan Gepuarad. HyxTawusar xapakar Gouwlaranfan
TyXTarynra kajzap 6ocu6 yTraH WyJHMHH TONMHT.

837. Pakeraan chapsii THK IOKOpHra KyTtapuamoxgza. Pa-
KeTa Te3JaHHIUH, TOPTHIH Kyud jouMHH Oysranja, paxeTa Ba3-
HHUHMHT KaMafiHloM xucobura

W= -2 _ (@a—b>0)
a— bt
KOHYRHAT Oyitnua opTu6 Gopamgy. Arap paxeTaHuHr GollvlaH-
FUY Te3Mry Hojara TeHr OyJca, YHMHT xap OMp ¢ BakTjaru
Te3JNTUHY TONMHT, { = {; BaKTJa PaKeTa 3pHIUraH GalaHiJHKHH
XucobJaHr.

838. Arap 1 H kyu npyxunaun 1cm ra uysca, npyxu-
Hany 6 cM ra uysmm yuyydH capd STHII Kepak OyJran HInHH
AHMKJIAHT.

839. Vaynuuru | M, KyHAanaur Kecumu pamuycy 2 MM 6yJ-
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rad Muc cuMunt 0,001 M uyswinr yyyH capd 3TUAraH HMUIHE Xd-
cobsiaur.

840. Acocunnnr paguycn R, Gamauamurd H 6yaran um-
JUEIPHK HAHWAArH CYBHH TOPTHO uMkapuil y4yH capd 3STHI-
raH WUIHE xucobjaur,

841. Koopaunara Gowmmja xofiamwras F  30eKTp 3apsjd
(@; 0) nykranaru e 3apsgiu (b; 0) Hykrara Kyuupanu., Kiuu-
puml Kyyd F BHHT GaxkapraH HiiM A HYM aHHKJAHT.

842. Acocununr paguycnt R, OGamanpauru H Gysaram  ai-
JaiMa napabosiousi LWaKAHIard KO30H CYIOKJHK OHJaH TyaAIH-
puaran OyJica, KO3OHAArH CYBHH TOPTHO yuKapuil yyyH capd
STUJITAH HMIUHH XUCOOJIAHT.

843. Kapumaurn R 6yaran yTkasrHujad yraérrau

. 2
[ = Il;sin (——TT} t—~(po>

CHHYCOMfia/l Y3rapyBud TOKHMHT T  [aBp OpaiurFHia axkparud
YHKAPAAHTraH HCCHKJHK MHKJODHHHM TOIMHHT.

844. Paguycu R ra rtenr Gyarad aApuM Houpa TUK X0JaTAad
cyBra GoTupusarad. Arap fApum Joupa JuaMeTpd CyB caTXHia
érrad G§nca, wy ro3ra 6y/rdn cys GOCHMHHH aHHKJ/AHT.

845. Acocu a, Ganangnuri b Gyarad TYFpH TYPTOypuaxId
THK [UHO3Ta GyArad cyB GOCHMHHH AHHKJAAHT.

846. Acocnapu a Ba b, Ganaupmaurd h Gyarad Tparnenus
aKAuAard THK Aambara 6y/ran cys OOCHMHHM AHHKJIAHT.

8-§. AHUK HHTEIPAJIJIAPHH TAKPHUBUH XHUCOBJIAIL

Bepusran [a; b] kecMana ysnykcus 6yarad f (x) dysxnua
yuyr F (x) Gouwmianruy (QyHKUMSHM TONMUI MYMKUH Gyiica,
b

Hetoton — JlefiGnuy dopmysacu 6yinua S‘f (x) dx anug uH-

a
Terpaluu xpcobaaimu3. Jlekun Xap Kadgaidl y3/ayKcH3 QyHK-
OHsi YYYH YHUHD OOLIAHFMY (DYHKLHMSICHHH XamMa BakT TOTHII
KHuiiiH, Gab3d xoanapia 3ca OowauFnd (QYHKUHAHA 3JeMeH-
Tap GyHKUMAJAD OpKaau Hponanab Gyamaiav. Byngait xoua-
napra Hototon — Jlefibrun dopmyaacujan oinanana oamaii-
mua. HIynuHr yuyH auug uHTerpajJyiapHd xucobJauiga Typad
TakpuOnit  yeyanapiad  Qoittananamus. Arap [ (x) bysxuus
[a; b] xecmaga auamuTHK €ku KafBasd ycy/fda Oepuaran O6yi-
-]

ca, Sf(x) dx anMg MHTerpaJHUHr TakpuOHi KUAMATHHU KYHH-
a

JarHya aHdKJIaiMH3:
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1) [a; b] kecmaun x, = a -+ kh wykranap opxann b= b—a
n

Y3YHAMKAArH Tedr n Ta Gynaakka 6yaamuz(k =0,1,2, ..., n).
2) Unrerpan octuaard y = f (x) GyHKUUSHEHT
Yo=Ffla=x), yy=F ) y2=7 (), ..., y,=[(x)

KHAMATIapuHE XUCOBJAHMH3.

3) Taxpubnit ¢opmynanapHHHr GUPOPTACHIAH cpounanaua-
MH3:

1. Tyrpu Typr6ypuakaap dopmyaacu:
[3 n—I1
[T@dimh@oto+.. . +y.)=h2y O
a i=0

6KH

b n
[Tdembit+m+.. . +y)=0 ¥y, @
a i=l
6ynua [ (x) xochaacH y3nykcus 6yaran ¢yukums. (1) éku (2)
(hopMyJIaHUHT XaTOCH Ky#uaaruua GaxomaHanu:

6 () < L= (&)

oynpa M;— |y’ | Bunr {a; b} kecmajaru sHr KarTa KUAMATH.
II. Tpanenusaap ¢dopMmyaacu:

ff(x)dxzh(i%ﬁ+yl+...+y,z*1), 3)

GyHpa f (x) MkkMHUM TapTHOJH Y3JIYKCH3 XocHiara sra 6yi-

rai Qynkuusa. (3) ¢opMmyJaHHHT XaTocH KyiuaarHua Gaxoaa-
HajH,

My (b—ap
8 e I A A
(n) < 2= ®)
6ynga M,— [y”| munr [a; b} KecMagaru SHT KaTTa KHEMATH.

II. lTapa6onanap (CumncoH) popmyaachu:
3 h-
1) dvm % Got g4 G F s+ + 0y +

F2 Wt vt F Yo ) @

6ynza [ (x) TYpTHHYM TapTHOH Y3JAYKCH3 XocHaara sra 6yi-
rad QyHRUHR, 7 -—KyPT COH.
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(4) dopmynmanuHr xarocu KyHngaruuya 6GaxosaHagu:

M, (b—a)f’y ©

§(n <

() 180nt

Ooyuna M, — | y’V[ HUHT [a@; ] KecMajary 3HF KaTTa KHItMaTH.
|

847. Kytuparu % =5 dx (i—t = (,785398 . . ) vnTer-
0

[+ x2

pasied TakpubaH XNCOOMAHT.

A [0; 1] kecmanu teur 10 Ta 6ynakka Oymamu3. Y xoaza

b—a 1 -
h= —= E——-O,l 6ynagu. Marerpan octigary pyHKLMs
n

KHAMATIapH KajBalfHH TY3aMu3;

1 1
= L=

* Y= ( * l I4x?
%o=0 | go=1,0000 | x5==05 | y5=08000 | yi-+yst...+
X =01 gy =09901 | x,=006 | yg=07353 | tys=7,0998

X =02] y3=09615 | £, =07 | y»=06711

X =03 ya=09174 | xa =08 | ys=0.6098

Xy = 04| y3=08621 | x, =09 | yp=05525

Xy =1 Y10=0.5000

1. Tyepu Typr6ypuaksapuuur (1) ¢opMysacura acocas:

dx
14 x2

Sy

~0,1 (§o+ 4y + . . +y5) = 0,1-8,0998 =

= 0,8099 ~ 0,81.
(2) ¢opmynara acocau:

1
f_"L ~0,1 (4 s+ ...+ yo)=0,1-7,5998 =
5 1 - x2

= 0,7599 = 0,76.
Kusunran xarosnkun (A) Qopmynara acocar Gaxonaiivus. Hn-
Terpan ocriagard f (x) =

_— (PYHKIAS XOCHJIACHHH TOMaMH3:
X
2x

y=rW=—qm"
GyHpan
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iy }_lf/( )’—— “_]sz)z’ Mlzomxa}l]y’lzvl.

By xonna xarommk Kyiduparuya GaxoJiaHajpH:

6 (n) < M—M == .—1— = 0,05.
2n 20
X aKHKUH XaTo Xakukartad xam Oy yerapajaH KHUuHK.
I1. (3) Tpaneuusinap dopMynacura acocaH:

Eoxn (0l .+y9)=0,1-7,8498=
x2 . 2

= 0,78498 ~ 0,785.

Tagpubnii xucobaaiiga KUJIHHraH XaToHM Gaxosaimus. Hurer-
pan ocTHaaru y: GOYHKUMSHHHT HEKKHHYH TAPTHOAM  XO-

1+ 2
x2 — ‘ 1

cuiacd Y’ = 2 —————, Gynaa M, = max | ”122.( =
4 (1+ Y ooy Y Y =Tra
HUHF y3u arcigx HUHT XOCHJacH 3KaHJHIHHH XxHcobra osrampa

— n . I
= (n— 1)l cos"y-sinn (y -+ ?) *)

¢dopMmy/ia YPHHJIH.)
(B) ra acocan:

sy =9’ _ 2 _ 0017
12n2 1200

111. (4) Cumncon ¢opmysacura acocaH:
1

[ Gt g0t 4 Ga s+ 05+ 50+ 00+
5 + x 3

+ 2 (Y + Yo+ Yo + Ys))-

choénamnap ocod 6yanum yuyn [0; 1] Recmauu x,= 0,
1

Xy = -;. Xa=5y K=, 0= = | HyxTanap opxanu TeHr TypT-

Ta Oynakka 6y.namu3 (2n = 4). By xoaga uHTerpan ocTujaru

GYHKUUARMAD KUAMATAAPHEN xMcoO/aliMua:

Yo =1; 4y, = 3,76471; 2y, = 1,6; 4y; = 2,56; y, = 0,5.
IOropyzaars dopMmyJara acocaH:
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1
" dx

j 1 -+ x2
0

h
~ (Yo + ya 4+ 4 (yy -+ yg) + 2¢,) =

:1_12 (14 0,5+ 3,76471 + 2,56 -+ 1,6) = 0,78539 . ...

Cumncon ¢opMynacHbd Kjasauina kwimnrag XatronH (B) dop-
Mynara acocan Gaxosaiivus. Ocom 6ymmm yuyn f*) (x) xo-
cunany Gaxonampa (*) ¢opmynanan doinananamus. Y xonaa

yP = (x) = 24 cos®y sind (y + E“) Gynzan

max Iym | =24, M, =24,
(B) ra acoca:

My (b—aP 20 L _ 4 0006.

S (M) K =
() < 1801 180-256 1920

By xonpa xaM Xakukuil XaToMMK Oy yerapajaH aHya KHYHKJIHe
TMHH KYDHII MYMKHH. XakHKaTaaH

1

5 T 0,785398 ... .
1-Lx2 4

0

Mlynpait xuaub, [0; 1] xecmanm Typrra 6ysakka GyJranpa

Cumncon dopmynacu 6YiiHua BepryJiziaH KeinH OeluTa HIIOHYJIH

pakam xocun Kujaamus. [0; 1] kecmann 10 Ta Gynakka 6ya-

ragaa Tpanenussaap dopmysacd 6yHHua Beprysnan Keifimd 3 Ta

WILIOHYJIA paKaM, TYFpu TypTOypuaksap dopmynacu Gyiinua sca

BEPry./aH KeHHH OUTTA HIUOBYJIM PaKaM XOCHJ KHJIaMH3. A
848, Cumrncod dopMyJacu Gyiinua

SR

r cosxdx
&

AHTErpaNHUET [Takpubuil KuiMatueu 0,00001 anukauKga Xu-
~00OJIaHT .
A Macananu eudizan oJauH, Gepuiran HHTerpalHd Xypca-

14
‘HJITal aHUKJIMKAA XHucob/all YuyH HHTerpayialll OpaiiFy [0; 3]

M Heya GyJakka OVJMII Kepak/JHIMHH aHuKjakimu3. lOxopu-
1art (C) popmyaara acocan
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(b—a)® M,
180 n4

6yspa a=0, b= g, My =1 (|y(4’l =lcosx|<1). ¥V xo0711a

< 1078,

4

— 2 <1075, n>5aq 1/1 —8,5.
25.180n4 36

Byspau [0;—:; kecmanu n = 10 Ta (8,5 ra sikun Gyarad Kydr

con 10) tenr Gynakka Oy.Hin Kepakaurd xenub uwukagd. Hn-
Terpan ocTHAArH QYHKUMAHHHT OYJAUHUNI HYKTajJapjard KHii-
MaT/IapUHA XUCOOAANMHUS:

X y=cosx X Y=C0sx
x,=0,000000 76==1,000000 | xg=0,942478 | y,=0,587785
x,=0,157080 11=0.,987668 | x,=1,099557 | y,=0,453991
%,==0,314159 12=0,951057 | xg=1,256637 | yg=0,309017
x3==0,471239 y3=0,891007 | x4=21,413716 | y,—=0.156435
x3=0,628318 ¥a=0,809017 | x1o=1,570796 | g;,=0,000000
x,=0,942478 45=0,707107

i
2

Cumrcon (hopMyJ1acura acocan: " cosxdx = % (Yo + Y10+

g
T4 F Y Y5+ Yr - Us) 2 (Yo 4 ys -+ Y5+ ys) =
= 0,0523599 (1 + 4-3,196228 4 2-2,656876)=1,000000. A

1
849. 5x2dx (n=10) uHTerpaqHn TYFpH TYPTOypUYAKJIAD,

0
Tpaneuusiiap, CaMrcon dopMynanapy €paamuia XucoO/aHr Ba
HATHKANADHU HMHTErPANHHHI aHMK KHAMATH OWllaH TaKKOCJAHT.

2
850. Sx“dx (n = 2) unterpanmun Cumncon ¢opmymaacu ép-
0
AaMHA XHCOOMaHT Ba XaTOCHHH 0axOJaHT.

1
851. Y 111: (n = 10) wurerpanum Tpaneuusiap Qopmy-
B, X
0
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Jacy €praMujia XHUCOGMAHT Ba XaTOCHHH GaxosaHr,
d
852. In2= S ad HHTerpajuy Tpaneuussaap, Cumrcon dop-
X

MyJajgapn 6yinua xucoOiaHT Ba XaTOJapUHM GaxoJauT.

1
853. f(x2 + 3x — 1) dx unrerpannu Tpaneuusiiap, Cumn-
1]

COH (QopMyJaanapy €paamuja xucobmanr.
l

854. n=26 J & HUHT TakpUOHH xuiiMaTHHH Cumm-
4 — x2

coH QopMyaacu Eppamuza xucobjaHr,
855. Arap [ (x) ¢yHkuMs Ky#mparu kagBan ycynaja Ge-
1,35

puJrag 6yJjca, X f (x) dx wnurerpamu Cumncon QopmyJacu
i.05
éplamya xucoGJanr.

l 1,05’ 1,10 [ 1,15 1,2o| 1,25| 1,30, 1,35

F(x) \ 2,36' 2,50 ] 2,74 |»3,04 I 3,46 l 3,98 | 4,60

856. j — wuHTerpajnu 1) Tyrpu TYprOypuaxsap, 2) Tpame-

uuanaap, 3) CumncoH dopmynanapu épunamuaa 0,1 raua ang-
JIMKJia XHcobjam y4yH nmerpamlam OpaJIMFHHH Heua OYJaKka
6yJmi KepaK>

857. f sinxdx (n = 6) uwHTerpanuu Tpaneuusiap Qopmy-

JiacH €paammaa Takpubuit xucobsanr.}
1
858. j e dx materpannu CuMmcon (opMyJacH épaMuaa
0
(,0001 anpgaukpa xucobuaHr.
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9- §. XOCMAC HHTEIPAJIIAP

1. YHerapamapu 4yekcH3 HHTErpasiap

Arap f (x) OyHKOHA X HHHT @ < X << oo oOpaqukjaru Gap-
ya gufiMarjapyia adukJAaHral Ba yasnykcus O¥uca,

lim "f (x) dx

JUMHUT [ (x) GYHKOMAHMUT @ AaB - oo raya OJUHNaH xocmac
a0

utmeepa JeinIaiy Ba 5 f {») dx xabu 6enrunananu. Tabpud-
a
ra Kypa

‘wf (x) dx=1lim .S?f(x) dx.

Bemka uexkcns uHTepBALAP ;YUyH XaM XOocMac HHTeErpajsap
IIyHra yximagl asugaaHanm:

{709 de = lim [Feoax

-—2

(wf(x) dx = lim ff(x)dx+1im ff(x) dx.

—0Q
Arap xypcarnirai JEMWTJap MaBKyjx Ba dexnu Gyaca, Xxoc-
Mac MHTerpaiap AKUHAQULYGYU, AKC XOJAA Y30KAaulysuu Jeku-
Jagy.

Kyn xonnapga Oepuarad xocMac HHTETPATHHHI SKUHJA-
IIYBYH €KM Y30KJALIYBYH IKAHMUCHHH OWJIHII Ba YHHHT KUH-
MaTHHU Gaxosail erapsiu OyJaajd.

CoIUTHpHIL anOMAaTH:

I-teopewma. Aeap Gapua x (x > a) aap yuyn 0<f (x) <

< ¢ (x) menecusrux baxcapuica sa f @ (x) dx unmeepan akun-

aquiysun 6ijaca, y x0a0a f f(x) dx xam axuxiquysuu 6jjradu
xamoa ’

f fo)de < focp (x) dx

ypursu 6ijaradu.
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2-reopema. Aeap 6apua x (x = a) /zap yuyn 0 <o (X) <<

< [ (x) menecusauxaap bascapusca xamoo j‘ ¢ (x) dx unmee-

pas ysoxiauyeuu Graca, f [ (x) dx xam ysoxaauiysdu 6jaadu.

a

3-Teopema. Aaap 5' [ (x)| dx unmeepar sxuniauiyeuu

a

6ijaca, f f(x) dx unmeepar xam saxuriawyedu 6gjaadu.

by xonzna [ f(x)dx un- y

Terpan aécomom AKUR A
wysdu  Aenusany. 7

859. [ e *dx umTerpas-
| P TTIC

0
HU xucobaanr (63- uusma). 0
A Tawpud 6}"/1311/1%

r *dx = lim ‘ e dx= 63- un3mMa

“0 b—w -

b
_ lim(—e™) ~11m(l—-e hy=1.

T b 0 -

Jemax, Gepunrad xocMac HHTerpasi sIKMHJIAILYBUH,
I'eoMeTpyK HyKTaM Ha3apjaH, Kapand€TraH XocMac HHTerpan
(63- uMaMa) WTPUXJIAHTAH UEKCH3 3TPH  UMBUKJAH TpaNelHssHHHT
103UHH udoanaiji. A
860. o Hunr Kasjail kuiiMarsapujia

7
a
XocMac MHTerpa SIKMHJIAINYBUM Ba Kanad kuiMargapHaa y3oK-
JamyBuy OYMIINHKM TEKIIUPHHT.
A Ky#ugaru yu xomnu ajoxpfia- aloxHia KapaiMus:
1) e>1 6yacun, y xo/ala
© b b b
P d . — . [~ 1 . 1
S—X lim x“dx:llm(x ) = 11m( ) =
. X /

x% b s\l —

xCl
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= lim ( L) = 1
1 — 0 poya | 6% a%! ) (@ — 1ya*!

By xonxa xocmac MHTerpan sKWsIamyByM 3KaH.
b

2) oo =1 6yuranja, ﬁfd—{:lim fi}i:lim(lnb——lna)z
X b X b0
a a
= oo Ofsagu Ba Oy Xo/Ja X0oCMac HHTerpal Y30KJANIYBYH.
. ¢ 1,
3) a<<1 Gyarauaa, Siii‘.: llm( L] )=
% o — 1 b ba-—l %!
a

= oo, By Xo/aaa xam Xxocmac MHTerpan y30KJ/alllyBuH.
IOkopupa Kapanrad xosnapjaru kaGu xocMac HHTerpaniap
MEXaHHKA Ba /MEKTPOCTATHKA Macajajlapuja Kym yupaiiu.
Koopaunara Gommpaa »xoijawrad, Maccacd m Gyaran M
HyKTanuHr Ox yxna M uyxragan x macodaja Kopjaiirax
Maccacu 1 ra Tenr 6yaran uxtuépuit M; HyKTaHH TOPTHII Kyuu
F HbioToH KoHyHWra acocad gyiujarira TeHI: -

F=E —";— (# — y3rapmac).
X

M, nykran# x =r uygkrajan x =0 (b>r>0) nygrara Kyuu-
puma Gaxapuiarad Uil KyHduaarudya auvgJaHaju:

3]
Az—jkﬂwxzm%ln—l)
x2 b r
(6y epaa aimpyB wmopacH Kyu #yHanumu M HyKTaHMHT xapa-
KaT HyHaammura teckapd Gy.raHd yuyH omuuid). Arap HykTa
YeKCH3 y3oKgJjauca (ApHe b = oo Ja)

A= — | pPgy= "2,
x2 r

Arap M, Hykra 4YeKCH3MMKAAH X = r HyKTara Ky4upuica,
- km
Gaxapuniran um mycbar 6ynamd, ApHd A=-—. 4
. r

861, Kyfingard xocMac HHTerpaiiapHd XHCOOJ/IAHT:

’
x1ndx )

a) j dr_. 6) | xsinxd;
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B) j)‘lnxdx‘ r) j‘ dx
» 242x+5"

1 —w

A a) Tavpudra kypa

b b
L ? b
| Y im —lim "-“—“’"=11m(— ) =
xIx by J XIDB X oo In3 x b 2In2x /e
e [4
. 1 1 1
= lim{— — =—.
b_,.,o(2 21n2b) 2

Jemax, Gepunrad xocmac WHTerpaj SKHHJAIIYBYU. A
A 6) Tavpudra acocau
u=1x, du=dx

dv =sinxdx, v = —Cosx

b

@©

j xsinx dx = lim j” xsinxdx =
0

bow §
b
. b . .
= lim(—x cos| -+ [ cosxdx)=1lim (—b cosb + sin b) — mas-
b—)uo 0 0 b—-)oo
KYI 3Mac.
lynunr y4yH Gepuiarad HHTEerpad y30KJ/AIIyBuH. A
A B) Tawpudra acocan
dx
© b1 u=Inx, du=—

. . X
j%dlelmS—nsfdx= e
1 * br 1 * dv = x_3dx, = —

2 x2
b
Inx [b 1 ¢ dx) Inb 1 [b
= lim|{— — —\ =)= —_———— =
b.,w( 2x2 1 2 5 x3 b—»w( 242 4 x2 1)
1
Iné 1 1 1
=liml———— 4 — ==
b~—>m( 2 b2 4b2+4) 4
1
.. Inb . b . 1
(Jlonurams koupacura acocan lim — = lim— = lim —— =
bow 262 pow 4D bow 462
= ( skaHufan ¢ofjananivk.) A
A 1) Tavpudra acocan
0
i dx _ dx +°°‘ dx .
5 x24+2x+4+5 ‘s x2+2x+5 5 x2+2x+5
—_ — Q
b

0
= lim | A lim [ =
av—e J G IR boa ) (144
@
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= Hm rrl EeE 11m——arctgx+ll
a—>—c 2 a  box 2
im [ Larctg — L arctg 2t
Mal_l,r—nw (2 arc tg 5 5 arctg 5 )—{—
im (L s R O N RS
—Fg_lfg (2 arctg 5 5 arc tg 2) 5 arctg 5 +
+—ﬂ--+—£——1—arct 1l_=
4 4 2 €3 — 7

Jlemax, xocMac MHTErpas SIKUHJIALIYBUH. A
862. CoammrupHur anoMardjasd donnananud, KyHHIard Xoc.
MaC UHTErPaUIAaPHUNT SKUHJAUIMIIMEA TeKUIMPHHT:

o x ]
a)j : 6) \ nx
- - 2 J
+ x y lql X :
B) \? Cos X
l
A a) x > 1 6yaranga
1 < 1 1
r 1.1 2 77
Vx—f‘ Loy b 4-x2 x-2— x—3 x?

7 . ¢ odx [
a=- > 1 6yarauurn yuyH 5 —7~ = 5 HHTerpan sxHh-

lx6

qamysud. Jlemar, 1-Teopemara acocan Gepusirad MHTerpad xam
. . 1
AKHHJAITYBUM Oy/1aqy Ba YHHHT KHAMATH 5 BaH KHUHK. A

A 0) x >e Gyaraypa Inx > 1 6yaranu yuyd
In x 1
T & T
VX 7
1 o & odx
%= OyranJnrd yuyH \ — HHTErpas Y30KJallyBYyd Ba
& %3
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2-TeopeMara acocan Gepuwiran MHTerpas xam y3oxJauryBuu 0y-
Jagyi. A

A B) Muterpan octujarst (GyHKLUHS HHIOPACH y3rapyBuH
dyukups 6yarand yuys (x > 1)

1

X3

Cas x

X3 3

Jlekun 5 d—:— HHTerpas  Axunjawysud (2 = 3). VY xoaga
X
1

i

XOCMaC MHTErpajHUHI AKHHJAWYBYH SKAHJIHIH KeJM6 YHKa-
od. A

Kyhugarn xocmac uHTErpasIapHy xucobaanr:

Cos x

dx unterpan SIKMHJAUIYBYH Pa OybBaaH sca Gepusrag

863. j dx 864. J dx
g Jo Ve
865. 5 xde 866. s dx
x2— 1 J xinx
. 2 a
867. j acter 1. 868. j v
; 14 x2 V (x2— 32
) ’l
869. | e Fsinxdx 870. | e’ dx.
& =
0 . *
871. | xe"dx. 872. j
= ‘ x2—}—4,x+9
873. 5 xdx 874. | e gy,
(x+ 1pp .
0 0

Ky#ingarn HuTerpanapHuur AKUH/JAIUMLIMHE TEKLIHPUHT:

[e+]
sin x dx

875. j dx. 876. j_
) o I VAt
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877. Se dx 878. 5 1+Vx
0 2
879. 5 Vi gy, 880. | 2+ e 2 aresin i
l+x D 1+x}/ .

St

1

0

882. j e dx, j ¢’ dx xocMac unTerpannap p>0 6ya-

rasja mgﬂﬂnamysqu p< 0 6ysaranaa ysokgauyBud GYJHIIAHMA
ucboTaanr (p — UXTHEPHH Y3TApMac COH).

o0
. dx

883. .
.) x3 (149

]

884. k HUHr KaHjall KHAMaTIapuja HHTErpaji

; x(In x)k
SIKMHJIAyBud Oyanu?

2. YerapananmaraH GyHKUHSAHHHT HHTErpaJu
f(x) dynkuus [a; b—¢] (e>0, e<<b—a) KecMaja aHHK-
JAHraH Ba MHTerpaj/anyBun Oyau6, b Hykra atpoduja uera-
panaumaral OyscuH (x =b HykTa [(x) QYHKUHMAHHHT Maxcyc
b—e
nykmacu peinnaam). Arap e—0 ma | [(x)dx wHTerpanHunr

a
yeKJM JIUMHTH MaBxkyn 6ysca, Oy gumur [ (x) QyHKUHSHHHT
a JaH" b raua xocmac unmeepaiu Aeﬁﬂﬂaﬂﬂ Ba

jf(x)cbc#llmj sf()c)d)c ()

Ka6u Genrunadagu. Dy xosnpa (1) xocmac unTerpan aKuHaq-
uiyedu, axke XOMaa ysoKsauiyedn JNedunan.

Xynau WYHHHTJEK, X =a HykTa f(x) (yHKUMSHMHT Max-
cyc HyKTacu 6yJca,

b‘f(x) dx =lim Jb fx)dx

€—0 ate
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Kabn Gearwianagu. Arap x =, cE(a b) Hyma f(x) dysk-

UMSHANT Maxcyc HykTacH 6y.amb, jf(x) dx Ba ( f (%) dx xocmac

HHTeraJIJIap MaBXYJ 6yJ1ca y xonna

b
;f(x)dx-— Irn f f(xyde41im { f(x)dx
B C“i’"el
. :
6ymu6, {f(x)dx xocMac wuHTerpan sKHHJAWYBYM Jefinsianu.

Arap f(x) Ba @(x) dyukuusinap [a; ¢] KeCMasHUHT ¢ HYKTacu-
Ja ysuiamra sra Ba @ (x) = f(x) = 0 6y7ca, y xonna f ¢ (x)dx

14
HHHT SIKHHIanyBUH OYJIHIIAAH { f(xX)dx HHHT SKHAHJIALIYBYH

SKAHJMIY  KeMu0 4YHKRagd Ba j f()dx < [o(x)dx Gynanm;
a a

f(x)dx wnrerpanHuur ysoxnaurysun Gyaummaan | ¢ (x) dx

Q=

a
HHHT Y30KJIALIYBYH 3KaHJArH Kemub uukanu. Arap f(x) dynk-
s [@; b] KecMaHMHT ¥ = b HykTacHla yawjuuira ara 0y.uo,
b b

[1f ()| dx xocmac wHTerpan SIKMHIAYBUM 6Yaca, | f(x)dx un-
a a

Terpajg xaMm siKMHJAIyBun 6yJagu.
Yoy
b b

jJi- 5 & (k>0)

(x—af (x— b)

XocMac MHTerpaasiap k<< Gyaranja axdHnawyBud, k2 > 1 0ya-
ragja y3orlgnamqun 6ynanu.
885. g —dx

1 — x2

HHTErPATHU KUCOOJIAHT,

A Uarerpan octupare f(x) :TIL—? bynxkuus [0; 1 —e]

Ja uurerpajianyBun Gyam6, x =1 jga ysuauwra sra. Tawbpud-
ra acocas
| I—e l—
dx ¢ dx . : ¢
—— =lim = lim arcsinx| =
-l/ 1— x2 £—0 Vl—x* e—0 0
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. . . 41
= lim (arcsin (I —¢) —arcsin 0) = —.
e—0 2
,H,eMaK, 6ep1m raH xocmMac m»;Terpan mgxmnamysqn. A
€

886. 5 HHTerpajiHH XHCOOJaHT.

xy Inx

A Tawpudra acocan

[4 [

e 1
S % im 5"“‘“"}:11'111 S(lnx) 3d(Inx) =
8—>OI+S

X Vm g0

1 1fe (Inx)3

37— (¢ e v 3/ 15 )
—lig YIntx | 3 (y/Infe— /I (T+%) ) =
i iy e =y )

3 I+¢

.

3
2

Ilemax, xocMac wiTerpan SKHHJIANTYBYH., A
3

887. S S E— WHTerpasiHu XucoGJ/aur.
J V4x—x2—3
1
1
A Huterpan octuparu X) = e HKUMSI X =
p marn f(x) Ty PyHKy 1,

X = 3 vykTanapaa ysuaumra sra. By xoana Gepuaran unre-
rpajiHg KYHHparaua €suul MyMKHH:

3 2 3
- dx B g dx } g dx
'i\ Vix—xt—3 Vix—x—3 > Vix—x» =3

(6ynma x = 2 uykrTa ypHura [l; 3] KecManunr HCTalraH HUYKH
HYKTacCHHI oMl MYMKHR). Dy unTerpamiapan anoxupa- anoxm-
Ja xucob.aimMus:
2 2
* d . —2
—  —lim \ R ——— ax—2)
. . 04+ J —(x — 2y
i Vix—x—3 - 1+SV‘ x—9

2

= lim arcsin(x — 2) =lim (arcsin0 —

e—>0+ l4e 0+
—arcsin (e — 1)) = -;- ;

3 3—¢
3‘ dx :llmS d(x—2
o Vir—x—=3 0, Vi=(x—22
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g0

-11m(arcs1n(x——2))} xm(arcsm(l —g) —

—arcsin ) = —

Y xonpa Gepuiaran uaTerpasn
3
dx

I n
———————. = — — =7
IV Vir—x_3 2 * 2

ra TeHr O6ysagn Ba OyHAAH XOCMAC HHTErPANHUHT SIKMHJIAIIYB-
YU IKAHJIUTH Keaud uuKagd. &
2

1

888. % FL—— HHTerpasiyu XucobJaHr.
J VL — a2
0

A HWnrterpan octumart f(x) =

VT 11 = dyskuMsa x =1 ja
yausuiira sra. Depguiran uuterpasanu
d ! d ! d
i’ x h X ( x
S A T U B
05 Vit=x 0§ VIT— lj Vii—

KYpUHMLIJA €3aMH3 Ba Xap OMp KYLUMIYBUHHHM aJIOXH[IA- ATOXH-
Ja xucobuaivus: 0 < x <1 6yaranga

1

1—
5 dx j‘ dx . S dx
= | — =1lim| —2 -
K V= K Vi—x 8—>00 V1i—x2

1—
= lim (arcsin x E)=1im(arcsin(1—e)—arcsinO)z-—i;
e—0 &0 2
3 d d
1 <x< 2 Gyarauza _x_:g‘ o
S Oy XVU—le CJ Vel
1 1
2
—lim{ —%_ —limn x—l—sz——l =
e—-+0 Pre sz — 1 £~0 I+e

=£ir{)1(ln(2+1/§)—ln(l +e+V (A Fep—1)=

= In@2+1'3).
Y xonaaa
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2

S—L =Z4mE+V3). a

¢ VI—x
2
*odx
889. } —— YHTErpajHi XHUCOOJaHT.
X
2

A Wurerpan octuparu f(x) = L1 ¢ynkuua x =0 HygTa-
X

aa yswmamra sra  6ysu6, [—1; 0), (0; 2] opanukaapaa ys-
aykeusaup. Tawpudra acocan

2 e 2

2 0
“d *d ¢ d . d . (d
ji:j—x—F‘S—X:hm —ﬁ+11mj—x=
X X €0 X -0 X
0 —1 €

= lim(In || i ) +lim(In [x] )= limIne+lim(In 2 —Ine) —
e->0 - e—0 £-0 e—0

MaBXYyJ 5MacC, IUYHHHT y4yyH Gepusrag xocMac HHTerpajl y3oK-
JalllyBuH. A

890. Kyiijard HHTerpaJ/IapHUHr  SAKUHJIAUUIIMHE - TEKIIH-
PHUHT:

? d l d
. X X
2) §x2—4x+3; o) S «Vx '
2 —1
1 1

R—4x+3  (x—1)(x—3)
yHKIMA x = 3 HyKTaja ysuwauinra sra. 2 <x <3 opamkia

l<x—1<2, y xonna

A a) Mnrerpan ocruaard f(x) =

—

| ! ‘
> TeHICH3-
lc—nE—3 ~ 26—2 .
JIMK YPHHJIH.
k=1 OyaraHd yuyH COJHIITUPHII aJoMaTura acocad

d o
5‘2(3 P’ ; XOCMac HHTETPAJHHHT Y30KJaWlyBud —GYJIHILAAAH
— X

GepuiIraH MHTETPAJIHHHT Y30KJALIyBUH OYJMIIM Keldb uMKa-
oM. A

A 6) Muterpan octumaru f(x) = x—l-_l?/—;- = ,TL?T byHKUHS

x =0 HyxTaja ysusumra sra. Depuiaran uHTerpansHM Kyduna-
ruya é3amus:
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X

1 p 0 1 p
* X dx 5 X
\ 3/~:V 4/3 +§ 4/3
LV o AP

Vur Tomongar# xap GHp XOCMaC MHTErpan COJIMIUTHPHLI

ajoMarura xypa & 2% > 1 6yaraud yuyH V30KJALIyBUH.

Jemak, Gepuaran xocMac HHTerpai xaM Y3OKJaulyBuHIHp.
Arap woKopujaruiapuu xucobra osamaciad ¢opMan pasHLIA
6epunran uuTerpanHd Haporog— Jlefionnu dopmysacy 6yinua
xucobJacax, ‘

1 1 4 l

([ Tae [~ =
_llxi/x v v X 1

HOTYFDH HaTikara KeJamus. A
Ky#ugara xocMac HMHTErpaiJapHUAHT SKWHJALIMIIHHA - TeK-
LLHPHHT:

1 2
891. X & 802, | =
1—x 4 Y x
3 '3
893. j 2—l—smx 894, 5‘[17‘ 2 xdx .
(x— 1)2 J ViE—ap
2
T sm— 3
895. y 896. L}——id—x—
Vl——x2
0 1
2
3 1
897. j—“ﬂs—"— dx. 898. ﬂ’ L
x—2 J X3 —Dbx2
2 0
1 . 1 \
sin —
24x
899 Vx— dx, 900. j‘VQ X d
0
901. y 3 x2 +—2
V xz
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VIl 606 KATOPJIAP
I- §. COHJIN KATOPJIAP

1. Acocuit TywiyHuYanap

ConiapHutr GHpPOP ueKCcH3 KeTMa- KeTiurd Oepunrad  63a-
CHH!
: Ay, Qgy y ovoy Qo o €))
by conjappad Tys3usras KyHhugard

a1+a2+...+an+...: arl (2)

1

i! '8

ubona conau xamop pelinnagd, OyHpa a;, @y, ... COHJap —
Kamop xadaapu, @, — KaTOPHHHT ymymud Xxadu pednnamy.

KaTtopHuHT JacT1abKK 1 Ta Xanad HAFUHJUCH
S,=a,+a,+ ... +a,

KATOPHUHT 7- xycycutl durunducu Jeinaju.
Arap S =1lim S, uexan gumur MaBxya 6yica, (2) garop

N>
AKuHAquiyeuu feliuaaiu sa S (2) KaTOPHHHT durusducu jeiun-
Jaau. Arap lim §, = =+ o €KM MaBKyA GY/Maca, Karop y30x-

H—» 0
Aquuiyeul Aenuaaau.
o0
— \!
Ay Tt 0. =3 a, 6]

k=n-1
KaTop (2) KaTOpHHHT 7 XaluJaH KeHHHTH KOAJuFu NeHuIanu.
JHr copza TeopeMaJap:
1°. Aeap (2) xamop axuraauyedu Ogaca, (3) kamop aKum-
Aquiyeds Oaadu 6a akcurua.
2°. Aeap (2) Kamop axunsauwiyedu 6faca eéa Uurunducu S

o0
ea mene 6yaca, ) ca, Kamop xam skuHaauiyedu 6jradu ea
n=1

turunducu ¢S ea mene 6gaadu.
o @©
3°. Aeap ¥ a,, 3 b, Kamop AKuRIQUIYEHL 64 YAapHUHE

n=—I| n=|

durunduaapu moc pasuwda a ea b ea mene biiaca, y x020a
o0
Al
Mla,£0,)

n=1

Kamopaap xam sxuxaauiysdu 64aa0u ea YyarapHuue UUFUHOU-
aapu moc paswwda a+b éa a—>b ea mene 6gradu.
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40, Acap (2) xamop awunirauwiyein 6ijaca, yHure ymymuir
xadu n— oo 0a Hotea UHMUAQOU, SBHU
lima, = 0. 4)
n-> 00
(4) wapT Karop SIKMHJAWIMINM YUyH 3apYpHil mapT G6Y.Juo,
eTapau 1uapT 3Mac. bomkaua afitranga (4) wapr Gaxapuaranza
XaM Karop Y3OKJAUIYBuM GVJIHIIM MYMKHH.
Arap (4) wapr Oysuica, sbHH lim a,5=0 6yaca, karop

n—w
Y30KJayBun  6yaand.
Koww Kputepuscu:
(2) karop skummanmmy yayH - e€>0, dN, Gapua n>N
Ba p>0 (p —HaTypas cou) COHIAp yUyH

lSn—]»p - Snl - Ian+] + an+2 + vt + an»]—pl <€

TEHTICH3JIHKHUAT OaXKapu/Milli 3apyp Ba eTapaHiup.
Kyingaru
1 i C 1 N
Ittt ot =27 5)
n=1
KYPUBHIIAATH KATODP YMYMAQUIZAH 2APMOHUK Kamop neHunajd.
Xycycuit xonna, k=1 6yaraaga (5) nan
1 1 1 5] 1

n
Na=]
Karop xocwa 6yjaan Ba 6y Karop 2apMOHUK Kamop AeHHNagd.
k>1 6yaranpa (5) KaTop sgumjamyBud, k<< 1 Gyaranma
y3ogJjawyBun Gynaau. [apMOHMK KaTODHMHT @, = L YMYMui
n
Xand n—- oo Jla HOAra HHTHJA4gH, JEKHH TapMOHHK KaTop
y3okJaiysun. Kydhupara
ataqtag®+ ... +ag + ... (7
KYPHHHLIJATH KATOp 2eoMempuk xKamop NeHHnaju.
(7) xarop |gl<<1 Gyarasna sikusjamysyn Gyauo, |g > 1
6yJaranja ysokJawyBud Oysalii.

902. Ymymu#l xanu a, = 1

@n—1)(2n+1)

oynran Karop

HHFHUHMICUHH TOTTHHT.

A n ra xerMa-keT 1, 2, 3, ...., Kuiimataap OepHo,.
RyHuaaru
1 1 1 1
1-3 + 3.5 +5-7 +"'+(2n—1)(2n+1) T
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co_‘ |
+ ... =
L Cn—H@2n+ 1)
n=1
‘KAaTOPHU XOCHJI KW/IaMH3. KATODHHHT 7- XyCycHH HHPHHIUCH
1 1 1
S, =—+—+ ...
n 1.3+3-5Jr Jr(2;1—1)(2n+1)
ra Tenr. S, XycycHH HUFMHAMHH COAJAPOK KYpHUHHIUra KeJTH-
! H
2n—1E@n+ 1)
Mac KoahhHUHEHTIap yCyJH OYirya coaa Kacpapra axparamua:
1 A . B

PUL YUyH KaToOp YMyMMH Xamu a, = H aHVK-

2n—10@E@n+1 2n—1 ' 2n+41

| =2An+A+2Bn—B

Byuna
éxu
1=2A+2B)n+ A—B.

Bup xun fapaxazaru 7 JapHHHT Ko3(pUUMEHT/IAPHIN TEHT-
Jall HaTUXAECHAa KYHMZAru TeHrJamallap cucremacura sra 6y-

JIaMu3:
2A +QB:O,} ‘
A—BZI i

1 | 1
B A=—, 6 B=—— . - =
yHAaH 2 2 ¥ xona Cn—1En+1)

1 1
= — . Karopun HH "
2en_1 S@nt ) Katopuusr xap 6Mp XaiMHH HKK
KYLIMIYyBYM HUFHHAMCH KYDUHMIHHAA Hdojasacak, S, Xycycuit
HUFHHAH KYHHAAPM KYDHHMUITA KeJaju:
1 1 I 1 1)
Sy=—t—F . A = (__— )
n 1-3+3~5+ +(2n-1)(2n+1) p)) 2.3+

+(2_._3_2.—5)+(2—.5_§”.1‘7>+ +(2(2n;_3)—

NS S O SR S W OO RN
2(2n—-1)) (2(2n——1) 2(2n+1))_2 2@n+ 1)
K arop fmrunaucs S wu KyHuoardya Toramus:

S=1im S, = lim (i———‘-—)zl—.
noo T new V2 2@n+1)) 2

Jlemak, GepuaraH KaTtop sIKUHMAUIYBUM GYiub, KATOPHUHT HHFHH-
AUCH — Ta TeHr 6ynanu, A
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903. a+aq+aq®+ ... 4+ag"+ ... reoverpuk xarop-
HMHT SKMHJIAIMIUMHE TeKIIUPHHT.
A KaropHHHr Xycycnil HUFuHAUCH

S,=a+aq+ ... +aq"

ra TeHr. MabayMkH, ¢=£= 1 6yaranja

_a—ag® @ ag’
=TT T T T
by epaa 6up nHewa xo.1 Gop:

1) lgl<1 6yaca, limg" = 0. Idemak,

N

Szmsﬁmm(“_mw: ‘.
n-—>co n—w 1— q 1 — q ] — q
By xosna xarop sikunsamysun 6yaub, KaTOPHHHI HHFMHINCH:
S= &l 6y1anu.

2) [gl>1 6¥aca, lim|g"| = . By xoapa

s:mng:nm(” “f):w

N> n—ro 1— q - l— q
6ysub, KaTop y3oKJallyBud Oyaaiu.

3) g=1 6yaca, S,=a+a-+ ... +a=na,

lim S, = lim na =oo.
n—sw N—->o0
. By xonna xam karop ysorjauryBuH.

4) 9= —1 6yaca, S, =a—a+a—a+ ...+

+(—1)"g

Jin 5,
By xonza xycycu# furupid S, HHHL JUMHTH MaBXYJA 3Mac.
Jlemax, KaTtop Y3OKJallyByH.

Ulynpait kw6, a-+-aq-+ ... +ag” 4+ ... reoMerpuk
Karop gl <1 GyaramparuHa sxusgamysud Gyjaagu Ba Karop-
HUHT HuruHfucH S = 1—a—q ra Teur 6yjand. A.

904. Kowm kpurepuacuian ¢oiinananuo,

1+%+%+.“+ + ...

0, arap n —xydr 6ynaca,
@, arap n—ToK Ojca.

S |-
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TapMOHHK KATOPHHHI' Y30KJAlIYBYH 3KAHHHH KYpCaTHHT,
A Koum kpHTepHsicnra acocaH e = T AN, n>N na

p=n jap yuys |S,, —S, < % =g 6yauum Kepak. Jlekun

Sy —8 = —— b +—>n Loloe
’2/1 f

+1 n+2 2n 2n 2
Dynpan sca rapMoHHMK KaTOPHHHI Y30KJAUIYBUH 3KAHU Kesaud
UHKaH, A
2 4 6
905. 5 RE A - N KaTop YuyH AKMHJIAIIAIIHUHT 3a-

pvpUi 1mapTH GarKapHaaiuMu?

A bBepunran KaTOPHHHI yMyMH#A Xaid KYDUHHUILIIA
Oynapu. Y xosza
2 4 6 2
{4) ra acocan:
lim @, = lim —"— = lim —— = 1.
n—>g noxo 21+ n—o

24—

n
Karop SKUHJAIIKILHHAET 3apypU  apTH  SaxKapuyMai,
IIYHEHT YUYH 6epm1raH Karop Y30KJAllyBud. A
906. g, = ———— O¥yuca, a;, a,, a3, 4, JapHU TOMNHUHT,

T + 1)
907. a =m 6§’.}1C8, a;, ,, Q3 JApHH TOIIHHT.
908. a, = 7 6yica, a, ., Gy, Q2 @, JAPHE TOMUHT.

_1:3:5...@2a—1 . a4
009 a4, = — o ga OV gy G e,
JIapHH TOTIHHT.

2n!! o

910. ¢, = ———— 06yaca, dy, Gy, @3 JApHU TOMHHT.
TSN L Gy G 18P

Kartop/iapuunr AHFUHAIAPHHE TOMHHT.

1 1 1
911.—3——%—5-}—1—2—{-. +32n——l+
i
n(n+1)

1 1 1
912. 1—5—{—2——3--{—34-{——{-
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1

913. 1—2?+2—34—+ e T
m&ltm+%2{+”.+;%f§
915.1—’é+2%1+—%+....
916.13Jr —‘7+

Kyiiupary garopsiap yuyH SKHHJIALIMILIHEHT 3apypHH LIapTH
BaxkapHJIa uMH:

917.—.5+ O RIS i I

1 8 n?

1 3 2n—1
918.?—}—2—#—5—{—...—}— o + ..
919.cosl—}-cos—;——]—cos—;——}—...+cos—1+...,

n

920. In —f-+1n;;_+1ni)+_,_
2 3 4
921. é—+—5—+?J—. .
, 1\2 143
022. (1 + 1) + (14 2 (14 )+

2. Myc6ar xapam Katopaap
Mycbar xaamm gyhuaars

0

Ma,=a+a+ ... ta,+ . (1y
n=1

Ba
Nb=b b+ b 2

A=
Karopnap Gepusran 6ysicud (v n € N yuyn a, >0, b, = 0).
1°. I-coaumTupum anomartu. Arap  n € N yuyH
a, <b, ypuuau 6y/ca, y xonja
a) (2) karop skunamysun 6ysaca, (1) karop xam sKHHJA-
wmyBun Gymagy;
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6) (1) Katop ysogJjaiiyBun Gyaca, (2) karop xam y3soxna-
H1yBuH OyJaju.
2°, 2-conMUMITHPHII afnoMaTH. Arap uekin

lim —Z—”— =k=£0
JHUMHUT MaBxkyj Oyaca, y xoapa (1) Ba (2) xaropnap 6up BakT-
Ja SIKHMHIAINYBUM €kM OMD BAaKTHa Y30KJAUIYBRYU OyJai.
3> Jlanamb6ep anomatu. Arap (1) karop yuyn

lim 2l
n—» o a,l
MaBXKyzn GyJauo,
©a) [<1 6ysaca, Karop SIKMHJAUIYBUH,
6) | > 1 Gynca, Karop y30KJIalIyBuH,
B) [ =1 6y/ca, wybxaiu xoa Gysanu.
Fisox: Arap lim i B 1 6§16, fntt > 1 6jaca, (l) xartop
n—> an
Y30K.1au1yBud 6y J1ajiu.

al”l

4°. KowuuuHr pagukad aasomaTu. Arap (1) xarop

yuyH __
lim '11/ 4, =1
n—ce
MaBxkyj Gymamo,
a) [ <1 6ynca, KaTop AKUHJIAIYBUY,
6) | > 1 GyJca, KaTop Y30KJalIyBuH,
B) [ = 1 6ysca, wybxann xoa 6ynaand.
5°. Komunuur uuterpada anomatu. Arap a, =f(n)
6ysn6, 6ynpa f(x) dyskuus x >a > 1 coxaga mycbar, MOHO-
TOH KaMmaloBud Ba y3dykcu3d Gyaca, y xonga (1) Karop Ba

ke
j' f(x)dx xocmac wuHTerpan Gup BakTAa € SAKUHJAUIYBUM, &
a
Y30KJIAllYBUH GyJan.

923. Ky#injaarn xaTop/JapHUHT SKHHJIAIMIIN €KY y30KJatlu-
HIMHA TeKIIHPHHT:

N | SR
3) ‘Hl n-3v ) L{ 2n— 1

el 2]
n VEIEFS
B Y2 Y
3'1 n
n=1 n=| "
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0 n n? . wj ‘——1_—
A E—n(n+ 1) ' €) Ll —  (Hlupuxze xatops).

A a) Bepuaran xaropuunr g, = —3,11_—1 yMymuil Xagd AKHH-
n

Y|
3n—l

n=}

JamyByd 6yJaraH KyHupard

1

reoMeTpHK (q = a

< 1) KATODHHHT YMyMMH XaAHAaH KHYHK,

SI'bHU

1 1
a, = n.3n—l < an—1 = bn'
1- coMmTHpHiu  anoMarura acocad, Oepu/raH KaTop sKHHJA-
ulyBuH 6ysaz. A
o 1 o
A 6) Ymymnii xamu a, = P 6ynrag Oepuiirad KaTOPHH
—
I Y 1
yMyMHit xagd b, = — Oy/rayg ysokJawysuu ; — TapMOHMK
n dd 7
n=1
KaTop 6uJlaH COJIMIITHPAMHS.
2- cOMMIITHPHIL aloMaTura acocat,
1
. a . 2n—1 .
lim —% = lim &= =lim -*— =

1
n-»w by, Ase 1 nes o 2n—1 2

0

n

6yaranaury yuyn Oepusiran Karop ysoxJawlyBud GyJjagd. A

_n __ n+tl
AB)a,= 3 Tt = e
Janambep anomatHra acocas:
n—1 :
. a .3l . n+ D31 1
lim n+1 = lim = lim E_—F—n_—)l—_l— =< lim n - —
N a, n->o0 _{1_ n—se N3 3 nowm n
3 : '
1
== <]
3

Gynrann yuyn Oepwirad Karop sikMHJIamlyBud OyJaaud. A
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3" ! 3 gy

A r)a,= , =
) n " n-+-1 (n+1)n+[

JanamGep anomarura acoca,

lim 2mt _ im ( 3 (bt 3”-n!> _
n

n-som d, > (n—H)”“H . n"
. 3ﬂ+l R noo\ ' n ' | .
= lim ( ("”T l) . : ):—: lim 8 — 3 lim n .
fi— 0 (an) —+ 3% .yt n— e (n4-1)" am
. i :
=3 lim — 3 _ 3 o1

1\ 1\n
”‘*‘”(1+~-—) lim <1+—) ¢
n n— % n
Oy Irauanurd yuyH GepwiraH Karop y3OKJamiyBud, A
A n) Kowunuur pajdxas ajJoMaTHra acocas,

tim 34, = lim Y/ (5] = lim (25} =

n—o n-» 1 - n—oo \N +
1

fl—> 0 (1 + ‘) e
n
GyJirand ydyH OepWira KaTop SKUHJAALIYBUH. A

Efdj i
A ¢) ~F KATOPHH AKHHJAIHIIFA TEKUMPHILAA Kowm-
n=1

HHHT HHTerpasa ajgomaTufian ¢olijanaHavus.

- ,
1 *odx

f(x) = — ne6 osuG, ywby S —5 XOCMac UHTErpaiHH Tek-
X J X

IHpaMu3:
g : NP ,
J gg‘:“m x~kdx = lim {l_k(b ), k1 _
1 x b—,ool b n b, b= 1

[L, arap k> 1 6yaca,

oo, arap k<1 6yJca,

o, arap k=1 Oysca.

Jemak, xocmac udrerpan k> 1 ja sguuaawysud, k<1 na
Y3OKJailyBur. KOWHMHUKHE MiTerpajs ajoMaTura acocaH
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garop k> 1 pa sgunnamysuu, k<< 1 ga y3oksauysun Gyuaa-

M. k=1 6yarasga V L rapMOHHK KATOp XOCHX OVJaju.
fff‘x n
Dy epaa rapMoHHK KaTOpHMuI y3OKJamyBud GYJHIIHHHHT siHa
Oup ucGoTu GepuiaaH. A
Conmurrupnl  anomarngan  Qoiigananub, Kyiuaard garop-
JIADHUHT SKHHJIAHMIIMEY €KY V30KJAUWMILEHN K PCATHHT:

y ¥ 1 Xlnn
924. A
2“‘? n-2° 925. L n
926 —= + ——r AP SRR
V2 TyTarm  vsare
1
tm—
927. sin % +sin T ... sin gL

928, —— bt b b

Vie V23 ' yVia Vr@4 D)
142 1+3 I4n
929. I+ =Gt Tt

. 1
930. sin 1+sin—12«+sin—;—+...—{—sm ;—l—....

3242 e 122
+hngs . i

932. 2 sin © —l—2"s1n3—+...«+-2” sin-;;}Jr..

931. In 2 + In 22*2
2 274+

Jlanav6ep Ba Kowmm anomarnapuiad dofinananud, Kyhuia-
rH  KaTropJjiapHUHT  SIKHHJIAIHIINA €KH Y3OKAAMIMIIUHM TEKLIH-
PHHT:

933.—+ to

634, T4 o+ 4.
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935. 14+ 2 + 2 4 4.

036, 2 (ZE ) (o (o

937. 2 42 b

938.2+%—2+%5+§+...+f:§_’j‘_’_‘(‘j::3‘))

939. 1+ =1 + l;!” ++1—H;1:-2—)

940. sin §+sin2"z+.--sm" —2”;+

N R +%::ng

942 27 S ke
+%T—.—_;Tl—+”"

Koumuuar wuHTerpan asomatugad ¢oizananub, kyhpjgard
KATOPJIAPHHHT SIKAHJAIMIIMEN TeKLWHPHHT:

1 1 1

943.
3 2 (In 2)2 + 3(In 3)2 T T n(In n)2
l I 1
tystye T tyEa T
2 2 2 2
945,
341z 3+22+3+32+ +3~i—n2
) P4+ 1\2 142 2 ' 14+n2
946. T
) o) o )
In2 In3 Inn
947.;—}—5—#...4— " + .
Vi V2 —V3
948, < e .
Tt TS
i eV n
Vi
2¢2
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Kyinaarn xaTop/JapHUHT SIKHHAAHIWK €KY Y30KJAlIHIIHHI
TEKUINPHHT:

949, 1+Tl—§-——{~713—+~..+——;1:+..‘.

7
950. 1+ — +~3‘?+...+—n‘;+....
951.—21?+%+-j—3 ot Tt
952. V21_-‘1+V'31_-“2+1/i_-'§+”'+
953.1+%+...+2n"_1.+....
954. 1+ 152+ 1'322'3 +o
955, - e ke o S
956.—21—4_%—{—%—{—...4,— 22;‘1+..
957.]—/L3-+ : +315/3 Lt (21’;__5)1,1 + .
958. *;T+%+~1%+ "+2nzn11 +
959. —+ =44+ T+
: .
960. 2+ 52;(%) —Z;(%) +..+
"
+%(n:—l)
962. V§'+]/:§_+]/_—‘;:+...+
+]/fiini_+
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1 1 1
963. SN N TR S -
63 1_’_]/5-“}‘—[/9“}‘-..—}‘]/5?1 + .. ..

964. 343_9+4419+54i9+...+n4”_9+....
965. 1+ :3.!;1-F 1.54!;7 Tt
A
96 & F sty Tt
1

+m+....

3. Miopanapu y3rapyBun KarTopiap

Arap KaTOpHHHT Xaanapu opacuja MycOariaph Xam, Mas-
tufiapy xam 6ysica, Gyunail Katop wwoparapu Yseapyedu Ka-
mop Ieivnain. Mimopasapy ysrapysuu

a,+a+...+a, + ... (¢))
Karop XaAJIApHHHHT a0CcoMoT KuiiMaTjapujad yiuoy
| lasl + o e, . (2)

KaTOpHH TY3aMH3.

Arap (2) katop sixungamysuu 6yaca, (1) Karop xaMm siKuH-
namysBuH 6yaaau Ba (1) xatop abcoarom axuHAGUIYE4 JeHH-
gafn. Arap (1) karop akuHAawyBuu 6yan6, (2) KaTop ysok-
JamryBun 6yica, (1) xartop wapmau AKuniQuiyeHdw  JEAWJIAIM.
Xap xanwjaii sKUHJIANYBIM KaTop [YypyXJam XOCCacHra 3ra.
A6comor sIKHHJALIYBYY KATOPJIAp YPHH a/MalUTHPUUI XOCCacHTa
sra. JlexHd 1uapriv SKUHJALIYBYM KaTopJap YPHH aJIMaliTH-
pull xoccacHra sra smac.

Yby
N a,= Sy, 3)
i
zmzx )
KaropJap yuyH N
M@, b, ... +a,b) ()
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garop (3) Ba (4) kaTopnapHUHT Kgnadmmacu Reduaanu.

Arap (3), (4) xaTopaap abcooT  sikUHJAAMYBUH  Guica, (5)
KaTtop xaMm abcoJioT siKkuuMaulyBuun 6Yiagu Ba (B) kartop HAMFHH-
guct S =8,-S, 6ynanu. Arap Karop XajAJAPHHUHT HIlOpa-
Jiapy HapOaTMa-HaBGAT aaMaliuG Kesca, s'bHU

a,—ay+az—as+... +(—)""a, + ... (6)

6yJca, OyHail KaToP Lopasapu aAMAUILR Y64 KaTop NeHusIany,
6ynna a,>0 (k=1,2,3,...). (6) xkarop (1) xaTopuunr Mmy-
XUM XYCYCHH XOJHAHD.

Jletibuuw TeopeMacHd. Aeap uwioparapu aimMauilAys-
qu (6) xamopuune . xadaapu abcoarom Kudmamaapu Ofiuda
MOHOMOH Kamatica, AdHU

G >a,>a;> ... N
Ba
lima, =0 8)
> oo

6yrca, y xoada (6) kamop axuxaauyedu Oyaub, (S| < a,,
rl=I|S—S8,|<a,, Ojran.

967. Ky#unaru umopanapy ysrapyBud KaTopJiapHHHT abco-
JIOT, MWAPTAH AKHH/AAMIMIMEY €KY  Y30KJAUMIIKHHA TeKIIMPUHT:

0
L Y sinna -
\ 5 (o0 — uxTnépuit con);

n=1
6) Lcs—"f-, )L(—nl);,,
z 2n—-1

=1
A 2) Depunran karop Xaamapuuunr aGcomoT KUAMATa-
PULAH SIHTH KarTop Ty3aMmus:

wW sin n o
§ el 0

n=|

Ba Oy KaropuH

.(10)

L%
€O | e .
P
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Karop 6uJaH TakgocaaiMus. MabayMmky,

fsin n a| 1
311 < 3)‘1.

(10) reomerpuk KaTop (q =% < 1) AKHHJAMYBYH G JIranIm-

r'd yuyH, MycGaT Xajid KaTOP/JApPHH COJHINTHPHIN aJOMATHUTa
Kypa, (9) xarop skuuaamyBun Gysiamu. [lemak, GepuiraH ka-
TOp abCoOMIOT SIKHHJALIYBUH. A

A 0) Bepunran umopanapu y3rapyBuy KaTop YYyH KaTop
SAKUHJAILMIIMENHT 3apypui 1apTd OaxKapuaMaingn.

XakuKarTaH,

lima , = lim cos &
n— o n— o 4
MaBKyJ sMac. Jlemak, Gepu/ran Katop,y3okJallyBuH. A
A B) Mmopanapu anmammuyBud 6epuirad KaTOPHHHT Xaj-
Japy a6comoT KUAMar/aapd OyiHua MOHOTOH,KaMasji, SBHH
I 1 1

— >
2 2.2% 3.8

Ba

lim— L _ g

n—rw n.2n

JlefiGHuLl Teopemacura acocan Gepu/ran KaTop  SKHHJIAIIYBYH.
Karopuuar a6co/moT €KH MAPTAH  AKHHAAWMILMHE  TeKHIHPHI
yuyH OepHATaH KaTop XaJJapuHuurj aGcosoT KuiiMaTjapuaan

& 1
2 (1
n=1

Karop Tysamus. Dy karopuuur siguniamwmnmiu Jlanambep ano-
MaTH 6YHHYa TeKIUHpaMmu3:

1

lim = g (n+1)- 2"t i n-2"
im—— = lim———— =lim — 5 7m =
nse “n n—ro 1 ne el +.1)2 ntl
n-2"
=lim - =1 <

n—)m2n+2 2

Hemaxk, (11) xarop sixunnamysun 6ysrann yuyn Gepwiran Ka-
Top a6CoMIOT SIKUHJAyBud OyJaid. A
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A 1) Huwopanaps aaMaurmHyBud GepH/IraH KaTOPHUHI' Xaj-
Jnapy JIeHOHUL, TeopeMaCHHHHT IUADTIAPHHH KaHOATJIAHTHPA/H,
SbHU

I 1

l>—=—>—> ...,
3 5

lim L _ 0.
n-+oo 2 — |
Hemak, Gepusiran garop sxVHAAWYBud. bepuaran KaToOpHUHI
a6COMOT EKH [HapTid SKHHIAIMIOUHA TEKIUMpHII Yy4YH KaTop
Xa[JIapuHHHT abCooT KUAMaT/Iapuaan
& 1
2 2n—1 (12)
n=1
Karop Ty3amu3. KOMHHUAT MHTerpasg agoMarura acocaH
o b
' | G d2x—1 1. b
| 2= Logim (42D Siim 2 — 1) | =
o 2 2x— 1 2 boo 1

I ‘]

=L limmEe—1)= +
2 b+
6yarannury yuys (12) xarop ysoxsawmysud. By xompa Gepui-
raH Karop WapTJU SKHHJALYBUH. A
Kyiiupary duiopaiapd y3rapyBud KaTOPJIADHUHT aGoOo/lIOT,
WapTAY SKUHJIAIMIIMAE Ba  Y3OKJAWMIIMHA  TEKIIMPHHT:

1 1 1
968. l——?—k?—z——f
1 1 1

99 < T T T
sina |, sin2a , sin3a
970. 1 T 22 + 32 T e ..
o 1l ———+- b et
Ve Vs Vn
3 5 2 7 3 n 2n+l n
2, ——|— | —— — —_—
97 4 +(7) (lo) + +=h (3n+1) +
973, &8¢ cos2a cosna
“Inlo o (nto 7T (In10)”
3 5 7 n+l 20+ 1
74. — { — ... —1 _ ..
9 1.2 23 ' 34 +(=1 n(n—+1)
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975. cos% —cos% +cos% —. .. +

4 (—=D"eos 2
3n

1 1 1 1 1
976, | —— + — L 1 1
PRl pe -+ 5 7 + ...
1 1 ] 1 1
977, | — — f — — —
3 T 3 2 ' 5 3 T
978, —— — 1 1
202 3a% 4at
n—1
+(—I) (’l+1)a2n + *
1 1 1 1 1 1
979 - 1_‘— ‘*——-—-—- p—td —_— — — ——
2( 2 s T a T ) l=g—7t
1 1 1
+ 3 ~?——8——I~ . .. TeHIVIHKHU HcGOTJaHr.
980. IapTom sxussamyBun
1 1 1 e 1
l— ——— 4 — + ...+ (=D +. ..
V2 Vi3 VT =1 n

KATOp XaNJIAPUEHHT YPUHJAPHHM HIYHAAH AJMAIUTHPUHTKH, XO-
cun 6ymag KaTop Y30KJalryBuH OyJIcHH. '
981. 3 (=1

arop pwruHgucuad 0,01 raua aHug-
’ K
ne=1 n!

JIUKAA TONHHT,

982, i =t karop huruupucuan 0,01 rava ammk-
n=1 n

JIMKZ@ TOMMII Y4yH KATODPHHHI HEYa XaJHMHH OJIMII Kepak?

2-§. ®YHKUMOHAJ KATOPJIAP
1. Acocuit TymyH4Yanap. AHHKJAHHUI COXacH

Xannapd y3rapyByd X HHHT OMpop D coxajga aHMK/IaHraH
dysruusapuian uéopar Gyaran

00

N ou,@=m )t u@+ . e @F (1

n=1

KaTop (hYHKYUOHAA KAMOp JeHunal.
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x€D ra xap xua con xuiiMariap 6epu6, TYPJIH COHJM Ka-
TOpJIapHH XOCHJ1 KHJamu3. DBy Kartopnap sxumjamyBud éku
Y30KJaIyBud GY/HIIM MYMKHH.

x HuHr (1) dyHKIMoHan karop mgumamaauraﬂ lguumama-
pH TynJaMH 1y KATOPHHHT IKUHAQUIUUL COXACY ACHMTANM,

S(x)= ]xm S, (x)= Z U (x) dysxnus (1) KaTopuuHr durun-
o

oucu, R, (x) S(x)—S (x) xarop Koaduru neiunagy, GyHaa
S, &)=ty (x) + ey (x)+ ... +u,x).

DyHKUHOHAN KATOPJAPHHHT MyXMM XYyCYCHH XOJAU Japa)kanu
KaTopaapaup. Kyiujaru

g+ ay(x—x) +a,(x—xP+ ... Fa,x—x)" +.,. (2)
éxku
ataxtax®+ .. fa x4 .. (3)

KypuHAAary GyHKLUHOHAA KATOp 0apascaiu Kamop Reduaann,
6y epna a,(k=0, 1, 2, ... ) y3rapmac cOHJAp KATOPHHHI
Kosgphuyuenmaapy peiivnany.

AGea teopemacH.

1) Aeap (3) dapascasu xKamop Hoadan dapkau Oupop X,
Kuimamoa axuniawyewu Ggaca, x Hune |x| < |xo| menecusaux-
HU xanoamaanmupyew xap Kanlad xutmamaapuda (3) xamop
abeontom aKunratyeuy 0jaadu.

2) Aeap (3) xamop x Kudmamoa ysoxrawyein 6jaca, x
Hume |x} > |x, ol MeHecu3 MK HIL KQHOQMAGHMUPYEL Xap Kanoal
Kutinamaapuoa (3) Kamop yaoxaauiyeu 6ijaadu.

3) Rapaaii KaTOPHHHI AKUH.AQUiLL paduycu je6 uIyH-
zall R conra aittunanuku, |x| < R na (3) xaTop sixdujauiyBud
Ba |x] > R ja ysokiawysun Gyiamd. (— R; R) opamy 3ca
(3) xaropuuHT AKUKAQuuWL uKmepsaau Aeidunain. (2) karop-
HHAT AKHHJQWLMW  uatepsatn (x, — R; x, -+ R) man ubopar.
(2), (3) xaTopJapHHHT SIKHHJALMIL PafHyCH myfm)lam

, (4 R= (5)

hm
n_m}/la |

a4y

R =lim

n—»©

an—}—l
@\opmyﬂaﬂap OPKaJIH TONHJIALH.
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2, Tekuc aKuHIAWKII

Arap xap KaHua xvuHK &> 0 con yuyH x ra GoFauy Gy.-
marad wyHpa# N (e) maBKyp GyJicaku, n > N Gyuarauna [a; b}
KecMajian osuHrad Hxtu€puit x yuyn [S(x)—S,(x)| <e éku
[R,(x)| < e TeHrcusmix OGamapuica, (1) ¢yHKuHOHAN KaTOP
[a; b] KecMana meKuc AKuMAQUIYSHY AeHnNANH.

Tekuc AKHHJAAWHII KPHTEPHSCH.

Arap v e>0, aN(E), n> N Ba ¥ x€la; b]=>[un+l(x)+

)+ o o) <e Gyaca, Zl u (x) dyHk-

umonan karop [a; b] KecMaza TexHc sKHHJIAwysuH Gyiangd Ba

aKCcyH4a.
BefiepmiTpacc ajgoMaTH. .
Arap (1) dynkuMoHAN KaTOpPHHHr Xajgjapd [a; b] KecMaza
ju, (0} <c, (n=1, 2, .. ) Tenrcus mKHu KaHOATIAHTUDHO,

c , nap GMpOp AKUHJIAWYBYH MycGAT Xaajid CORJIH

m‘
N =atat . o+
n=1
KaTopHHHr Xainapy Gyusca, y xosaga (1) xarop [a; b] kecmama
TeKHC AKHUMAUIyBYH OyJaj.
Tekuc siKHHJIAWYBYH KaTOPJAPHUHT XocCCa-
Japu.

1) Xannapu [a; b} xecmapa ysaykcus Gyaray (1) ¢pysrumo-
Hall Karop TeKHC SKUHJAINYBuM OYsCca, KATOPHUHT HHFHHIUCH

Iy KecMaza y3ayKcH3 Oynanu.
2) Yanykeus GyHKUMAAADAAH Ty3Wirad TEKHC SKHH/ALIYB-
YY KaTOPHU Xa[Ma- XaJ MHTeTPAMIALI MYMKHH, SIBHH

g( E u"(x))dxz S }un(x)dx.

n=1 n=—1
a

3) Arap {a; b] xecmana (1) katopnunr xap 6up Xamu y3-
JAyKeus Auddepenunanianysud, (1) xarop skunsamysus 6§.1u0,

Eu' (x) xarop [a; b} KecMaja TeKHC sKHHJAUIyBuM Oyuica,
n=1 §
y xonpa (1) xaropns xaaMa- xan AuddepeHupasiaml MyMKHH,

ABHU - , w ,
( 2 U, (X) ) = :::1 U, ()C)
=1 n=
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Xycyenit xonga (3) papaanud KaTOPHH V3MHHHT SKHHJALIMM
OpaJMFM MuHJa Xaasab MHTerpadnawl Ba auddepenuHaniaw
MYMKHH.

983. DyHKUNOHAA  KATOPJapHUHT  SIKHHJALUHLL COXacCHHu
TOMMHT:

g ¥———3 ) 2(8_;&)";

(x4 3) " -,
uoﬂ 1 n
B) }_‘ — <—'L) , x5=0.
n=1 n X
A a) Manavbep anomaruiad dofigantaHaMu3:

1

l - — -
%U%~H;377w%ﬂu) I DG
L= lim |ttt i | a9 [
mreluy () | e ) (o 3) P
= lim n = lim = L.
nesw (1) (x + 3) 431 nsee n+41 1x + 3j

JlanamGep asomaTura Kypa, Karop sxHHJIAWYBYH GYJHIUM YuyH
! < 1 6y/mun kepak. by xonaa

1

<l x+3>1=x+3>1Bax+3<—1= x>
x4+ 31

>—2Bax<—4.
Jlemax, KATOPHUHT SIKMHJIALIMII COXacH (— oo; —4); (— 2; )
nan nbopar. ToOmWIraH HHTEPBAJHHHI uYerapajapuaa KaTOpHH
aj0xHAa TeKIIMPaMH3:
Q0
1
x = —4 6yaranjga —
y A ngl n(— l)n

KaTop Xocua Gyau6, Oy karop JlefiGuuu anomarura Kypa fKHH-
JaiyBun 6yIaau.

HiiopaJjapu aJMaiiiHyBYH

x = —2 6yJarauja, 2 2 V30KJAINYBYH GyaraH rap™mo-
= n

n
HHK KaTtop Xocua 6ynanu.
Hlynpait kKuaub, Gepuaran QYHKUHOHAT KATODHHUHI SKHH-
Jawn coxach (— oo; —4) Ba (— 2; ) naH uGopar. A
A 6) Depuiran ¢gyHxkuuoHaq KaTOPHH MaxpaXH g = 8 —
— x? 6yaraH TreoMeTPHK KaTop Ae0 KapalMMH3 MYMKHH.
MabayMmkH, Jg] = |8 —x* <1 Oysranna Katop SKHHJAWYBYH
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6ynamd. [8 —x? <1 TeHrcusnukHM eucak: — | <8—x*<
‘<1 éku T<x*<9, 6yHjan V 7 <|x|< 3.
. Karopuuur suusaumm coxack (—3; —V 7) Ba (V' 7,
3) naH uOopar. DHAM KATOPHHHT AKHHJIAIUMIIHHY MHTEpBAJ uera-
pajapunia zoexumpm Kypamus: x=3, x=—3; x=V7, x= —V7 R
6ynranjia 2 (— 1", 2 1" ysok namysun karopaap xocui
n=1 =1

6ynaau. "

JleMak, Gepuiran KaTopHMHI SKHHJIAWHW COXacH (— 3;
—V'7), (V7 3) nau n6opar. a :

A B) PyHKUHOHAJ KATODHHHI Xaj/apy COHJAP KHUHMHT

=0 pan GowKa Gapua HyKTaNapuia aHMKIaHrad. Arap x <

P X — X o
< 0 6ynca, Y = — 1 6Ynagu. By xosaa uuopasa-
() N g .
pu amaummysn  y L[ 1d)0 N (D" arop JleiGrmn
n=l n \ ¥ n=1 n
ajiomMaTira Kypa, siKMHJIAuyBuy GYJaju.

| x4 X

Arap x>0 6ysica, — =-— =1 6yaagd. by xonma

2] o X X

¥ Ly 651a-
—'('——) = H-;l_ YSOKJIaHIYB‘{H I‘apMOHPIK }gaTop XOCH.H lea

n=| n x fe=1
au. Jlemak, Oepuirad KaTOPHUHT SIKHHJAWLHKI coxacH (— oo; 0)
jgad ubopar GyJjanu. 4

984. lapaxkany KaropJapHHHT sIKUHJIAWMI  pafuyCaapuHy
Ba SIKMHJAIMII HHTEepPBa/lIapuud TOMHHT. SIKMHJAILMIT HHTep-
BaJMHHHI YerapajgapHja kaTOPHUHT SIKHH/AWLMIUAAN TEKIIHPHHT

g %" on . n
) X — 0 ¥ —=
n=1 n n=1 V-?)n
O on—1 2 N nl (x— 2"
B) z ) x2n—2 ; I‘) }d n!
n=| n=1 ﬂn
1
A @) N- XaQHUHT  KOS(DQUUMEHTH @, = — 5% . Karop-
HMHD SIKMHJAUMN PafdycHHd (4) cdopMysara acocaH ToNamu3:
. a . cgntl . 2n4-2
R:llm n :11m (ﬁj__._l)_.n__._:hm _._Cl_j:___ 22,
n—® (a4, +1 n—>=* n-2 n—>® n
R=2.

SIKuHIALIMIT MHTepBad (— 2, 2) 6yaanu. OHU KATOPHHHT SKHH-
JAIMILMHH HH TePBANHUHAT Yerapanapujia TeKIHpHO Kypamus: X =
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_)"

=—2 6yJica, HiliopanapH aJMalHHyBUH 2 ( Karop XOCHJ

n=1

6ynaau. by kKarop JleiiGuul TeopeMacHuunr 1LAPTIApHHH }gaHoaT-

.naHTnpralm yuyH mgumamvauu 6ynagu. x = 2 6yuca, 2 —
n= 1
Y30KJJAIYBUH PAPMOHMK x«;aTop xocun 6ynand. Iyunail xuiauo,
GepuaraH aapaxa/nu kKarop [— 2; 2) ApuM cerMeHTAa AKHHJIALIYB-
4y 6yaanu. A
2"
A 6) by epaa a, = B (5) dopmynara acocal, Ka-
37 o
TOPHHHT SIKMHJIAILHII pa;mycmm Tonavms’

1 :Vrg— R__:_j

ey “’2, n‘/ h 2 2
n— V3 " V‘ 3
V3

SIKUHJIAINII  HHTepPBAJIH (——, ?) 6ysamu. Hurepsan-

HUHT . ixerapa.napuna KaTOPHUHT AKWHJAINHIIHHA TEeKUIMpaMH3:

V3 . \ no_
x=—"r 6yica, n;} (=)' =—14+1—1 4... 4+
+(—1)"V—t . . . Y3ORJIAINYBYH KATOP XOCH.T Oy.amu.
3 Lo
x = —— Oyuca, 1+1-+ ... 414 ... ysogsawysuH

Karop Xocua Gynamu. Jlemak, GepuiraH KATOPHMHT SIKHHJIALIALI

HHTepBa/IH (—— ‘—/2—3; ]%) JaH ubopar. A

o0
-1 _2n—-2

A B) E 2" T ™" waTopia x HMHr OGapua HaTypa/l
n=1 :
(x HMHT TOK Hapaxanapu KaTHalMaiiny) Aapaanapd KaTHaul-
MAaraHJIury y4yH KaTOPHMHT SIKMHJAIMUI PagHyCHHY TONMHINAA
(4) dopmynanan dofinanasa oamaimMus. KaTOPHHHT SKMH/IAWMII
WnTepBasuuH Tonuuma lanambGep anomatipan QofifanaHamus:

n—1 ‘2n —2 n _2n
u,(x) =2 X v Uy ) =2"x""
. u x . L .
I=lim [Lrt® | gim |27 27 pim (2 = 2 < 1,
n—row u n(x) n— e |2 n—lx2n——2 o> o0
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- 1. 1
6yHman x* < — &k [x] < 72_—- 6ynanu. Karopuuur AKUH-

, { )
JalMi HHTEPBAMH | — ———; T
( Vs V2
SHIH KaTOPHHHI SAKHH/AIUMIINHY HHTEPBAJIHUHT Yerapasapiaa
TeKUIHpaMH3:

Xx== v—f—_—f_—— 6ysaragga | +14 ... 414 ... ysokia-
2
uryBun Karop xocua GyJiagu. Hlympalt xum6, Gepuiraw mapa-

) 6ynany.

Kam Karop | — VI_Q_; Vl%—) UHTEpBalAa ﬂxumamyaw

6ynand. A

(n4+ D x—2n H1
(n + “n—H

nt{(x—2)"
e @) =

A1) un(sz

Ianambep anomarura acocad:

nft

Un 41 O = lim | (0 + Dt x—2)"F' - =

! =lim o
un (X) n—x (n + l)mH n!(x — 2)

n--p 00

=1lim [x—2 n" =}x—2llim(_"._)"=
Napo0 (n+l)n n-» o ﬂ+1

1 k=2 ! 1
=|x-—2|lim( l),,"" <

n=ro || 4 —
n

6ymb, OyHan [x—2| <e, —e<x—2<e 2—e<x<2+e
kenu6 unkapu. emak, R =e G6y/HO, KATOPHHUHT SKHH/IALUMIL
HHTepBau (2 —e; 2 4 €) Gynanu.

DHIHM KATOPHHHI AKRWUHJALIMIINHY HHTEPBAJHHHT 4Yerapana-
PHIA TeKWHPHO KypamH3:

x =2 e 6yaca,

= ®)

a
. 1
COHMM KaTop xocu1 Gyaand. ":‘n HHCOATHH TeKUIHPaMH3
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__ nle®
.a"——-——nn—- .

Gyt (n 1) Fias n en” _ e

an A )t (1+—‘—)n 7!
n

6yarann yuyH (IanamGep agomarnjarn usoxra acocas) (6) xa-
TOP Y3OKJIAIYBUH.

©
x = 2 — e 6yaranja, Hinopanapi aJIMalHHyBYH 2 —1N"x
n=1
n

% nle
n

Japu (HuMa yuyn?) Hlynpaii KuauG, Gepusaray papaxanH Ka-

TOPHMHT SIKMHJIAIIKID HHTepBaM (2 —e; 2 - ¢) nau ubopar. A

KaTop XocHa 6yau6, Gy Karop xaM y3okJamyBuH G-

Hsox: bBepuiran  xaropri, x— 2=-y Gearuaaw €pRamuaad

A T
n! . ..
}_, —+KypHHHmna €3Il MYMKHH Ba Oy KaTOpHUHT SKHHJAIHLL pa-
n=1 n
JHYCH Ba AKHHJIAUIHIU HHTEPBAAH TONHJIAAN.

985. DyHKUMOHAT KaTOP/IApHHHT TEKHC SKHHJAMHIIKMHA KYp-
caTHr.

“2 l 6 N sin3® nx,
a)n_l w0 2 T

n=1

B)nzl 2" /Tt Dx 0 <x< ), [9,(x)]<0,01

6ysmuwm yuys n KaHAad GY/iMIIM Kepak.
A a) x HHHr 6apua KHMAMar/apH YyuyH
< ()

ndx2 o

oc

TEHICH3JIMK YPHHJIH. MabayMxy, z ;14— katop (x=4>1

n=1
GyAraniurd yuyd, YMyMJAUITaH rapMOHMK KATOPHH 3CJaHr)
SIKHHJAWYBYH. (7) TEHrcus/mMK Ypunan Gyarand yuyd, Bedep-
IITpace aJoMaThra Kypa, Gepharan Katop x HHHI Gapua KHH-
MaT/iapua TeKHC SKHHJIAIYBYH Oyjaiu. A

A 0) |sin kx| <1 6yarann yuyu
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1
< 30 (8)

sin 3" wx
3"

1

00
. LI N ]
TEHTCH3/MK §PHRJH. -n- X3 7 Gyuiran 21—3—,1— Katop reo-
n =

MeTpHK Karop 6yius, ¢ = 3L < | Gyaraunur yuyH siKUHsIa-

11yBuH. (8) TEHICHIMHK YPHHIN GYJ/Iradiurd y4yH, Benemepacc
ajloMardra Kypa, Gepuiran Karop x HUHr Gapya KHiMaT/apuia
TEKHC SKUHJIAYBYH Gynagu. A

A B) Kapanaérran opanukna Kyduaaru
! |
<
"VIF @n+ Dx 2n ©)

o ! o
TeHICH3/IMK YpHHAH. Maxpaku ¢ = -5 < I 6yaran

0

|
(10)

ngl 2"
reoMETPHK KaTop AKMHJAlIyBYH GyaraHnurd yuys, (9) ra acos
cat, BeliepmiTpace ajomarura kypa, Gepuiran Karop kapanaér-
raH opajHKJa TeKHC sgkuujamyBud Gyiamy. @DYyHKUHOHAN Ka-
TOPHHHT KOMIUFH @, (x) = S (x) — S, (x) uu Gaxonauw yuyu (10)
COHJIM KATOPHMHI Koamued R, = S — S, nu Gaxonaiimus. Manb-

JYMKH,
1 12+ 1 1 n+1
7-(3) | (3
S, = *—2—-—-———, S=1imS, = lim 2 \270 =1
| _l_ Ao n—+co _l_
2 2
Ba
1
RHZS_SH: 2'1,

Bepusiran ¢ynkuronan garop gonaueu @, (x) (10) coHnu garop-
HuHr R Kosjurdfan karta Gysa onmaiigu. Ilysunr yuyd

9,0 < 2+ 6ynamu. @, (x) < 0,01 Tenrcusmuk ypueiu G-

JHIM  yYyH < 0,01 TenrcusnukHH eyamu3. DBy xonaa

2" > 100 6yau6, n >7 6yaanu. A
Kyimpnaru Q)yHKuHOHan KATOPJIAPHHHT SIKMHJIALIMII COXACH-
HH TOIHHT: '
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994, 3 osnx
'l H .

n

n=1

991. 2 n"x
n=
2
993. » .
n=1 V"

Kyiiuaard jpapamxand xaTOpJapHHHT SIKMHJAIINII Pajuycaa-

PHHH Ba AKHHJALMII HHTEPBAJIVIADHHH TOIIHHT.
HHTEPBATHHHHT 4erapaJsiapuja KaTop AKHHIANHAMNNHHE TEKWHPUHT:

oo

Ny n
2
n=1
]

997. ¥ nl i
n=1
999, _x"
e n(n+1)
1 (x~2)
1001- ngl( 2 YL
00 2ﬂ+ {
1003. n_zl Y — 2 (x+5) .
' et °
1005. —_—
ngl 3n—2
R an -n! 2n
1007. X
ngl (2n)!

3

P4 (I—{——’:—)n.xn .

a0
2 cos2 " x

n=| n2

1009.

1011.

SIkunaAawH
<~ (x—4"
996. —
n=1
2 (__ 2)nx2n.
l’l=l
1000. 3 PR
n=1
1002 2 i (L)
Tk a1\ 2
. n n
100, > X
n=1 Vn

“2 (— x)n
n=13n_ ! 1/7; '

1006.

0

> Go".

ne=|

t

1008.

Cos nx

1010.

1012. Y )
) n2—{—coszx
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>, n-+1
5 W A=nitt
013, 2 ——

n=1
OQW cos nx
1014, f(x) = 2, — (hYHKIYA X HMHT Xxap Kanaafl guii-
. n =1 n
MarTjapuja YaJayKcH3 3KaHMHM KYDPCATHHT,

o0 .
sinnx o
1015. f(x) = 2 —— QYHKLHA coMNap yKuma Yanyk-
n=1 n
CH3 Ba Y3/MYKCH3 XocuJjara 3ra SKaHJHIHHH KYPCaTHHT.
sinx sin2%x sin n3x

1016, =ttt T -+ ... ¢dynKIHOHAN Ka-
TOPHA (— oo; 00) 1a XaaMma-xajl AuddepeHIHaNIAL MyMKHHMH?

n oy
1017, —-— yHKuHOHAN KaTOPHH XalMa-Xajy MHTer-
n=1

pasiialn MyMKHHMH?

o
n
1018. [ (x) = 2 -”;T (YHKIHSAHAHT (— oo; oo) OpajHMyia-
n=0
TH Xap Kauuaii x Hykraga aHddepenumanianysud Ba f (x) =
= [/ (X) = €* 3KanuHM KYpCATHHT.

3. Teitnop Ba MaxkJiopeH XarTopaapH

Mawnymku, x = x, nykra arpodupa (n -+ 1)- Taprubraua
6apua xocujanapra sra Gyaran [ (x) ¢yskuusa yuyn Tednop
dopmynacn Kyingard KypuHHUiga Oysaamu:

FO=F )+ f G+ +
+ = ) + R, () (1)
6ynna R, (x) —Kgoagug xaz 6y.mb,

_ eantl
R, () =% FD g+ 0 (x—xp), 0<0<1. (2)

Arap f (x) byskuus x = x, HyKTa arpoduja HCTanraH Tap-
THGAArH XocuJajapra sra 6yijca, (1) ga 7 yeKCH3/IMKKA HHTHJ-
ragga (n—>w) R (x) nomra muutmiaca (R, (x)—0), y xonna
(1) pan x nunr lim R, (x) = 0 6yaranparn xuiMaraap yuys

n~—>o

f (%) dynruusara AKHHJALYBYH KyiHara
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X — X

F=F + 0 F O+ .o 4+ S {01 3)

Kartop xocua Oynamu. (3) xarop Tedaop xamopu Aetwsiag.
Xo = 0 6yaranpa (3) man Kyhuparu

FO=FO+ i O+5 7O+ ... +2 fP0)+... (@)

Karop xocu.1 6yaagu Ba 6y xatop Maxaopen xamopu neHuAand.
Arap f(x), @(x) dyuxuusapauar x=0 pnyKTa arpoduia
X HHHT papaxanapu GyHuua MakJioped Karopura @fsjMacH

fX)=atax+ ... +ax"+...,
eW)=by+bx+ ... +bx"+ ...

KypuHULiza OFaca, y xonia f(x)@(x) xynafirManuur x = 0
HyKTa aTpoHia X HHMAT jpapawasapH GyiHya €HHIMacH

[ () @ (%) = aghy -+ (agh, -+ a,bg) x + (apb, + a,b; + azby) x* +
+ oot @b, tab, o Fab) Xt (B)
Kypundmza 6yaamd. f(x) = @(x) 6yarau xomna
(FE)yP=a+200a,x+(2asa,a?) x> +
4+ Qaya;+ 2a,a)x* + ... . 6)

Kyn yupaiinuras Gabsu sjeMeHTap (YHKUHAJIAPHHHL Aapa-
¥aJH KaTopjapra €HH/IMaapHHH KeJTHPaMH3.

l°. ex :1+-x_+iz ++ x_”+
it 2! nl!
(——oo<x<oo),

X X3 x5 x?n +1

2°. sinx=7~—§+5—!___,,+(__1)m+...
(— o0 <x< ),
o cosxml— X gy
3. cosx =1 2!+4! e+ (=D (2n)!+"'
(— o <x < ),
Lo+ =—x— 45— T4
(—l<x<g)),
°e x * n—l Pl
5. arctgx=x— 75 + = — ...+ (=) 5n___.i-{~...
(—l<x<). :
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L 1 X3 1-3 x5
6° arcsinx = x -+ Tk ?-}-—"

~ 5t .+
@n— i enl

et T T (ml<x<),
7°. (l+x)m=1+£1”_x+m(mm—l)x2+”'+
+ m(m—1) ... (mf(n_.l))

n!

+

x4+ .. (—l<x<])
6y1u6, Oy Kartop Ouromuar kamop NeHuJanu,

1019. f(x) = sin -—ji GYHKLMSAHH X = 2 HYyKTa arpoduia
Teitiop xaTopura EHuHT.

A DBepuiran dyHkuua XocHmajapuHi Ba x = 2 HyKTajara
KHHMaTAapHHH TONaMH3:

fx) =sin =%, f(2) =sin 2= =1,
f'(x)=—n—cosg—:%sm(£:-+%>,
f’(2)_lsin(34’1+%)_o,
f”(x)———%m L:—}}sm(’—‘f——f—Q—g-),
@)= Zesin( 3 +a)=— 1,
Fo=— e X

(2 = ;;-sin(mi +‘°’—“—> =

4 T ;
fw(x)z % sin Ti:— = %‘-sin (“—x- + 4-%),
fw(2) = 34— sin (gi—‘- +2n): %4-,
99 () sin (’_‘_"_ 1op. LY
4 2
2k 4 n?k
fen= = sm(j + kn) (_l)kE ’
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2/!—[—1
(26+1) in [ TX .
P00 s 2 5 1) ).
a2kttt 9 2% 4+ 1 "
f(Zk—H)() jree sxn(Tn+( - )n): 0.

Tonuarannapuu (1) dQopmynara kyiicak, Kyfupaarura sra Gy-
JIaMH3:

Lo o (x— 2 n ow
S =1 ® o T (x—2)
+ (— If ——— (r — 2" R§ihs-
425 .(28)!
Ywby
_m —opR L O\
yoRrY =20+ o (x 2R —. ..+
+ (=1 (x—2)* +
4‘”‘(21@)

KaTopHu Kapaimu3. By japakanu KaTOPHMHT SIKHHJIAUIMLI HH-
Tepsanuuu JlanamGep anomatu épaamMuia TONAMM3:

n2k+2(x _2)2k+2 . 42k (2/2)' _
4262 9k 1+ 9y PR — )%

__._1___ <1
k—»w (24 1) (2£ 4-2)

OyJIraHH YUyH x HMHT Oapuya KHAMATJapHia IOKOpHAAard xaTop
AKHHJIAIIYBYY, S'BHH KATOPHHHI AKHMHJAUNI HHTEpBAMH (— oo;
) AdH uoopar. Auau Tefindp dopmynacuparn
a2kl g)2-+
...... 2 @k 1) S
KOJIAUK XaJHH TeKILHpamus3.

Xap Kangafi k£ Ba £ yuyn ‘sin (% + (2k+1) —g—)ig 1,

lim | 2242 | =

koo

Uop ko

————(x—2)2

lim (——Z—)QH! = 0 ypunau. Xap KaHAa# UeKkJH X YYyH

k=
o2kl
koo (2x 4 D)
By xonna.
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klim Ry () =0.
Jemak, Gepuaran f(x)=sin % GYHKUHMS HCTaAraH TapTHOAa-
r'H XOCHJara sra Ba gim R,, 41 (x) =0 6yaramn yuyn 6y Qysx-

uua (x — 2) HUHT napaxanapH 6yitmua Tefinop Karopura éfim-
Jamu:

n™ o1 e = (o —
sin = =1 42 5 (x—2)*+ Y (x—2) coe
2
+ (1) ——— (& 2)2"+ A
a2k ok

1020. f(x)= L ¢byukIuAHH x = — 3 HyKTa arpodmuia
X
Teifinop yaropura €HHHr.
1
A bepuaran  f(x) = — QyHKUMSAHHHT XOCHJIAJapHHH B3
X

XOCHJIAJAPHUHT X = — 3 HYKTajarn KHHMaTJapHHH TOMaMH3:
[ = — =x7, f(—=3=——,
F)=—lx7=—=  [(=8=——,
'@ =127 = 2 F(—3)= —%.
fr) = —1.2.3x 4 = — j’ =y ==
0 = 1" =5 f‘"’<—3>=——3:—;L,—,

Tonuarannaphy (3) ra KyHcak, f(x) = . ¢yukunsa yuys Tei-
X

JIOp KaTopH
Iox+3 2 (43

T3 I 3?2
a3 1 x-+3
— o —...—_3_<1+ 3 +
(x+3)2 (x + 3y
'—'3-;—-+...+—-——3—”-—-+...>
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KypuHuuiza 6yiand. By KaTOPHHHT SKHHJIAWLKUI HHTEPBAJIHHH
Hanambep anomaru GyiiHua TONAMHS:

(x+3)" _ 3t
Up(X) = 35 Uy (¥) = gt
fim | o510 | _pi | Lot e |
now | g (x) | now gl 3t
= lim XY _ A oy
n—ro0 3 3
Bynpan |x 43| <3<+ —3<x+3<3 —6< x<0.
UurepBaquHAr yerapasiapufia, b x = —6, x =0 ga Moc
paBHILIA ‘
P—14+1—1+ ... ,
I+14+1+4 ...

Y30K/JaIIyBYM KaTopaap xocu Oy.iagH.
JlemaK, KaTOPHHHI SAKMHJALM HHTepBany (—6; 0) Gy/iagu.
Tonuiaran Karopja ’

limR (x) =0
3KaHHHH OCOHTHHA HcOoT Kuauul MyMmkuH. Iyngafi xunu6,
L____l_ x+3 (x4 3)2 o
P 3(l+ s T g Feoot
(x4 3)"
+ T + ... ) A
1021. f(x) = prarv $YHKUMSHH X HUHC Japawa-

Japu 6Viimua Maknopen xaropura €HuHT.

———— KacpHH coAJa KacpJapra amxparamy3.
s ek prapra axp

1 1 1
x2— 3x 42 x—2 x—1°
Y xoaza 7° ra acocaH:

x" 1 x x2 x"
R i ot
(—2<x<9)
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=—{0+x+x24.. .+ 4+ .. )=
x— 1 1—x
=—l—x—x— . =X, (=l<x<]).
Karopnapry xaama-xal aMupHll HaTHXKacHAa KyHHMAardra sra
6yamu3:

1
x2—3x+2 x—2

1 3
Py R

2t
—}— -xn"}"...,_"1<x<l.‘
2n+l
1022. f(x) =1In V: 1 3% pynkumanu Makmopen karopura
—x
SHuHT.

A Mabaymxy,

O

n(l 4+ x)= E(— 1y "7

, — l<x<l.
n=1
Y xonga
in (1 +3x)= 2(—1)”“ i x (___‘_<x< _L)
n 3 3
n=1
In(1—x) = }_‘-"; (—1 < x<1),

In V + 3« —-—-(ln(l+3x)

I—x

In(l —x) =

.___L(( 1y~'s" +l)———(_—l~<x<—;—)_ a

3
1023. f(x) =€ “sinx  QyHKUHAHH
S1HHT.

Maknopen
A Mabaymky,

KaTopHura

— S p S S (e <x< ),
n 2n+41
smx—~x——~—ga‘—+—§——...+(~—l) x

@n+1)! T

(—oo <x< x).
¥ xoana
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—x__ X iz Ls‘ . n x"*
e—l——l-!—+2!—3’+...+( l)',—l!—+..

(5) ¢opmynara acocan:

Finx = (1 —X 2 _ 2 X
e smx-<l l”+i2’-3! + ... 4D n!—}—
ﬁ n x2n+l
=x———x2+-;—x3—-—4% ¥4 (—o<x<w). A

Ky#upary ¢ysKuHanapH x — X, HUHT jaapaxanapa Gyiinua
Teinop xaropura éitunr:

1024. f(x) =2 x,=3. 1025. [(x)=x—3x; %=1

1026. f(x) =In(x4+2); x, = 1.
1027, f(x) = x* —4x?, xo= —2.

1028. f(x) =cosx; xy = —E—.

1029. f(x) =€ x,= —2.

Ky#naary ¢yHKUMsanaped x HHHT jaapaxanapu 6yiinua Max-
JIOpeH KATOpHra &HHHr:

1030. f(X) :5x. 1031. i(x) — & —1 .
X
1032. f(x) = sin%x. 1033. f(x) =In(10 + x).
1034. f(x) = 3 1035, f (x) = sin%x cos?x.
(1 —x)(1 +2x)

1036. f(x) =(1 +x)e*. 1037. f(x):ln—l‘ii,

—_ X

= x2 - In(l - x)

1038. f(x) = 1039. f(x) et

1040. f(x) = In (1 + 3x + 2x2).
1041. Dunomuan xarop éppamu Guaan |x| < 1 6yaranpa

1 1-3.5

1 1-3
=14+ —x x1 x5,
Vi=x +2x +2.4 +2-4-6 + +
1-3...@n—1) _,, '
X .
+ 2.4...(2n +
20—2761 305
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SKaHWHH KYPCAaTHHT Ba KaTOPHH XaaMa-xaj uHrterpasviad,
arcsin x yuyH KaTop €3mHr.

1042. Bunomuan xarop épAamu Ounas |x| < 1 OyuraHga

1 1 1.3 1-3-5

—_—— = | — — 2 xt— x8 [P

ViT+ 2 Jr22-21 2.3 +
SKAHJIMTHHH KYpCaTMHI Ba KATOPHM XaAMa-Xaj HHTerpamiab
In (x+ 7V 1+ x?) GyHKUMA YUYH KATOp E3HHT

4. KaTopHHHr TaKpuOMiA xucoGramnapra TaTOHKH

(Dyﬂxuamm Karopra éinm €paamuna QYHKUMSHHHT TagpH-
Ouit KHAMATHHH WCTAIraHya aHUK/MKAA XucoGiaml MYyMKHH.
Arap f(x) dbyuku¥s x HHHr Aapaxanapu Oyiuua xaropra €dus-
ran 6yJca, QYHKHHAHHHT OGMPOp x = X, HYKTaard TakpuOHi
KUAMATHHU TOMMLI YUYH

s, 2 a, xt Tonunany;
k.__.

2) R,=s—s, xonnuy Gaxonananuy.

1
Arap ab6conor xaro 8 =|A —a|< - 6yaca, a covn A

HHHT —1%‘ raua aHHKJUKIAAry Takpubuil kuiiMaTu GyJanu.

1043. In2 vy 107® raua aHUKJMKEA XHUCOGJIAHT.

A Jlorapudmnapuu TakpuOuit xucobnampna Ky#ugars ¢op-
MyJsanappad Qoiinanasum Kyad:

1n(N+1):mN+2( ! !

N1 3@N + 1) +

1
+——————-—5(2N+l)5 +)

1 1
log(N +1) = log N +- In 10 (2N—}—l+ 3(2N +1)3 +"'>’

N — narypan coh.

N =1 6yaraunna,

1n2=2( +33-”+535

4+ ...+

1
+m+)

R, KONMHMK Xajnu Caxo/iafiMus:
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_ 1 1 1 !
Rn+l ~2<2n+3 * 32n+3 +2n+5 ) 32n+5 + .. .)<

2 o1
< (2n+3)-32"+3‘(1+_3? T T ):
2.9 !

= — =
(2n-+3)-313. 8 4(2n + 3) . 321! <,10 '

Byupan 4(2n + 3)-3"1' > 105 Ba 6y Tenrcusauk n =4 A
ragja Ypuumau 6ynamu. llynpaii KHauo,

1 1 1 1 P )
In2 ~ 2 (—3—+ T tow Ty ey 069314
In2 ~0,69314. A

1044. Inl,]1 uu 1074 rava aHukmMKAa XHCOGAaHT.
A Mabaymky,

1n(1+x)=x—i; 42 (=l E
3 n

—l<x< 1.
x=0,1 ne6 onacax,

01> 01 o1
Inl,lzo,l’——T+—3- T+.--

By xarop nuwopanapu anmauinyBun JlefiGuuy xaropu. Kartop
4- xapuHMHT abcomoT kuiiMatH 1074 nad Kuuuk 6ysrann ca-
6a6au  Inl,1 su 107 raua aHHKAHKIAa XHCOGAIl YUYH Ka-
TOpHHHT yuta (n = 3) xaguuu ommw erapaugup. lemak,

1n1,1z0,1—-°’2ﬂ+&%‘l‘-z0,0953; In 1,1 ~0,0953. 4

1045. €' uu 10 raua aHMKJAMKIA XMCOGMAHF.
A ManaymkH,
1

F=14 4D 44 2
o n+21 U =1

]
RHZ.T eé, 0<§<x
n

+R,,

x=0,1 ne6 oucak, f<e’ <e<3 6yaams. Y Xxoaaa

R, < 10"3 — < 0,001 Tenrcuanuk n = 3 6yarasia YpUHJH.
s nl

Hlynaait Kuauo, ! gy 1077 raua aHHKAMKZA XHCOGMAW YuyH
KaTOPHHHI yuTa XaiAWHH OJMI KHGOS, ABHH
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1046. Scos]/;dx wrerpaiun  0,0001 raua awukaMKAa

0
TagpuoOuid xucobJaur,
A Mabaymky,

XX BRIV T 2
cos x = | 2!—{-4! L I)W—F...
By Tenraukza x Hu V- GH/IaH a/IMALITHPCAK,
_x x2 x3 RTY
cos Vx =1 + —= t. =D o
- (x=0)

Xocun 6ynand. DBy TeHTVIMKHHHr HKKana ToMoHHHH 0 jam |
raya qerapajapja MHrerpanab, KyHHAArdHH TONAMH3:

]

_ x2 x3 x4
cosV x dx=|x— —_—
{ 4 ( 52 T3 6!~4+ )

1 1 1

2!~2+4!-3_—6!-4 T

=1

Xocusn Gyarad Huiopasapd anMallMHYBYd KaTop 5- XaAHHHHT
abecomoT gufimati 0,0001 gan kuuuk 6y/aradaurd cababiu ka-
TOPHHHT OupuHuM 4 Ta Xajuuu osuml Kudos. [lemak,

I

— 1 1
cosVrxdim 1| — — +— ——1_ ~0,7635,

j v 4 - 72 2880

0

1
jqcos Vx de~0,7635. A
0

J—
1047. ]/130 uu 0,0001 raua amug/MKAa TakpHOME XHCOG-
JIaHT.

A busra mawvaym 6yaran

(1 ‘\‘-X)m:‘l—}-mx—{—m(m;l) X2 m(m——l;l(m-Z) e

mm—1)... (m—((n—1

n!

+ ..+

x"4+ ..., —l<x<l,
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6141-!31»1_}11{8.71 Karopiau ¢oijajaHamMus:
‘3/ 130 HM Ky#Hpard KYpUHHMLIZA €3aMu3:

/180 = /1255 +5 = i/125(1 +—;5) :5(1 + »2‘5)%,

n= —;— 6yJica, GMHOMHHAN KaTop Ky#ujard

alem), sl ),

1
3 1
(14+x)=1+ "g‘x—}— o x2-}- a B+ =
1 1.2 1.2.5 1.2:5.8
=1+ —x— x? X8 — — x4,
3 3%.21 + a3 3%.4) +

KypuHuwiia 6ysand. Xocua 6yaran xaropfia X HHHT ypuHra

1 o
el HH Ky#HCaK, HUIOpaapd anMaliHHyBUH KYyHHIArH
1

\3 1.2 1.2.5
(1 +'2'§) =+ 352 ~TFas T Fas

COHJM KaTop xocua Oynagy. WMamusuHar guitmarupu 0,0001 ra-
Yya aHMKJAMKAA TakpHOHil xHcobaaill yuyH KaTopuuar 3 Ta Xa-
AuBK omMil KHdosi. XaKHKaTaH, KAaTOPHHHT 5 Ta Kyna#THPHJI-
rag TYPTHHYH Xaid YUuyH

5125 12 |
3%.31.5°  3%.6.5% 31625 <0,0001
TeHTCH3JHUK Yypuuan. [lemak,
°/ 130 I 1.2
130 &5 . ~ B
V (1 + 3.5% 32.91.54 > 5’0000 + 0,0667

—0,0009 = 5,0658; f/ 130 ~ 5,0658. A

1048. sin5° v 10 7% raua aHMKJIMKAQ TaKpuGHH XHCOG-

JIaHr.
A Mabnymku,
smx——x——s—l—-}— —'——T + .
5° pagman xucobuaa -:?—6 (—;—g—o 5= %) 6yJIraniurd  yuyH
. 3 5 ©
sin -3% = % — 3!-263 + 5::365 — ... OyaagH.

309

www.ziyouz.com kutubxonasi



Karopuuur yudH4YH Xaguud 6axosiafiMu3:
b
—’-(l> <Loyp=L.10-=210-7.
5! \ 36 5! 120 6
By xoana, sin5° Hu TakpuGHil XucoOsaija KaTOPHHHI HKKHTA
Xaad OusaH verapajiaHcak, KHJIHHCAH Xaro -Z— 1077 nau KHYHK

6ynand. IHysHar yuyn .
3

sin X~ 2 L2+ 0,0872665 —0,0001107 =
36 36 3! 36

= 0,0871558; sin —;‘E ~ 0,0871558. A

Kyfngars undoganapiu Oepu/irad aHHKJIMKKAYa TagkpuGuit
XHCOOJaHT:

1049. In 5 (0,001) . 1050. In17  (0,001).

1051. log 101 (0,0001). 1052. -'3/‘30 (0,001).

1053. f’/ﬁ (0,001). 1054. ;@56 (0,001).

1055. cos 10° (0,0001).  1056. sin 0,4 (0,001).
1057. sin 18° (0,001).  1058. arctg0,2 (0,0001).

1059. 1/ ¢ (0,001). 1060. 4‘“ (0,001).
v e

Kyiunarn uuterpaniapud 0,001 rauva aHukAHKAa TakpHOMi
xucob/aHr:

P14
l 4 .
1061. W/—;cos xdx.  1062. j LT i
‘0 ]
1 l.
1063. f sin x%dx. 1064. 5 e dx.
0 0
1 L
2 2
* arctg x x2
1065. ~ dx. 1066. g cos 2 dx.
0 0
1 r
2 4
1067. S V1I+x de. 1068. Sln(1+1/;c')dx,
0 . 0
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5. Komnaekc xaam Karopaap

1. KoMmnnekc xaAanau coHau Katopuaap. Xauaa-
‘PH KOMILIEKC COHJIapAaH ubopar 6yJraH

o+e+ ... e, (1

KaTop Komniaexc xadau CoHau xamop Aeiunand. DbBympa ¢, =

=a,+ib, 6ynub, a, b, Xakukuit comnap. S, = ¢, +¢, +

...+ ¢, npona (1) KaropHuHr xycycud durunducy nefiunany.

Arap n— o jga S, xycycuii AHFHHIH GUpPrHHa uekan S

corra uatniaca (lim S, = S), (1) xarop sxuniauiysuu, akc Xou-
n—ow

Ja y3oKaquiyesy Rehnsani.

2 c, = mz (a, +ib,)

n=1 n=1

o0
KOMIIJIEKC XaJ/IH KaTOPHHHT sIKHHJAYBYM OY/HIN yuyH Eam
‘ 1

R=

Zlbn COHJIM KaTOPJIAPHMHT SIKMHJAWYB4H Gy/MmM 3apyp Ba
etapauanp. (1) karop XamjapuHHHr MOAYJJIApUAaH KYyHHAard
KATOpHA TYy3aMH3:

Zlfcnlzfcl[—{-[cz,[ N B @

Arap (2) xarop sikunnawysun Gysca, (1) xarop aGcoarom
AagunAaiyeul Kamop Aehmnanu. Arap (1) xarop AKHHJAIIYBYH
6yan6, (2) xarop ysokaamysuk Gyaca, (1) Karop wapmau
agunauyedu Kamop Aedunand. Arap (1) narop AKMHJIALIYBYH
6y.Jica,

lime, =0. 3)

Tapknana6 yramusku, (3) wapT Karop SAKUHJIALHINA YYYH
¢dakar sapypuit wapr 6y.im6, eTapnu mapr 3Mac.

Hdanamb6ep anomatu. Arap

lim [_Sndl |
n— Cn
6yJHG,
a) 6yaca, (1) KaTop SKUHJIALIYBYH,

l<1
6) > 1 6yaca, (1) xatop y3ogJjamyBuH,
{ =1 6yaca, my6xam xonx GyJiaiu.
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Kowu anomartu. Arap
lim‘"/ el =1
6116,

a) [ < 1 6yaca, (1) Karop sIKHHJIALLIYBYH,

6) I > 1 6yaca, (1) Karop y30KJallyByH,

B) [ =1 6y.ca, wy6xaau xoa O6ynanu.

II. KoMmnnekc Xapau papaxanad xaropJaap.
Kyiiuparan KypHHHLIfArH

ot cztcz22+ ... +czt 4+ .. (4)
Karop xKomnaexc xaliu dapaxcaat kamop jehunagd, Oysaa
€, =a, -+ ib, KOMILIEKC COHIap, 2 =X -+ iy — KOMILIEKC ¥3-

rapysun (n =0, 1, 2, ...). (4) KaTop yuyH MapKas#H KOOpAH-
Hata Gouwmna Gyaran R paguycau jpodpa MaBXyaku, Oy aod-
pana ([2] < R). (4) KaTop sikumjaimyBud, JOHpa TalIKapHCHAA
(Il > R) sca xarop ysoxiamysus 6ynagu. Dy moupa axuxaa-
wuue doupacu, R 3ca sguHnawmm paduycu NeAnIap.

bab3y GyHKUHSANAPHHHT papaxand karopra efiuiMaiapuHu
KeATUpamua:

z 22 n
=14+ —4+ =4 ... +2_+ ...,
1t 21 n!

N el 2
cosz——yl - + ...+ (=1 _——(2n)!+""
. o 23 . n+lz2rz——l "
sing =z——- + ...+ (=1 e T

by éiinnManapaan ¢oitnananu, Sitep popMyJ/alapHHH KeaTH-
pub YHKAPHULI MYMKHH:

e’ =cosz+isinz, e =e"(cosy+isiny),

eiz+e—lz . ezz__e-—iz
Cosz2 = , SN2 = ——n
2 2i

Kyfnaaru KOMIJIeKC XaJd COHJIH KATODJAPHHHT SKHH/IA-
IIHIIHAY TeKLUHPHHT:

0

1069. a) 2(_:1_“_"1_2); 6)“2__1__

- Y Tt
B) E n(3t—1) .

n
n=1 5
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A a) E( —}-z——) KaTopra a, - L b,‘:—!—-
nt

n

MasbnymkH, 2 a,= Z — TapMOHHK KAarop Y30KJa-

n =1 n=1"

WyBYH GY/rand yuyH GepH/IraH Karop y3oKJawyBuu Gyiand. A
w‘ l
A 6) z Vnint i) KarTopHH KyHHJardya TeKUIHPaMH3:

1 _ i < 1
Viped  Vr Vit S VeV
1
n3/2‘

lef =

o
1
Mabnymky, E 5 (p > 1) KaTop siKMHITAUTYBUH, Je-
n=1
MaK, Gepdiarad xarop abCoOMIOT SIKHHJAIIYBUH. A
A B) Jlanambep anomaTra acocaH:
n(3i— )t _(n+ ) @Ei— !

Cp, = 50 ’ Cn+l - 5n+l ’

(n4 1)@=~ 5"
57+ 1 n(di— 1"

i

Cn+l
c

= lim

n—w

{=1lim

n—»w

n

(4 DBi—D — Bi—1 [kl 18—
5n l 5 nso n 5

_ViFT _Vie
5 5

Jemak, lanamGep anomarura acoca, OepuiaraH katop a6co-
JUOT SIKHUHJIAIIYBYH. A
Ky#upary fapakaau KaTOpHUHT AKHHJIAUMIUHHE TeKUIMPHHT:

1070. a) ZQ(Vn—I—t)z- 6) E( )

n==1
B 2 —ae e
A a) Jlanambep ajomMaTura acocan:
u, =2"(Vn—1—0p2", u,, ~2"+‘(Vn AL
313
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{ = lim | Yt = lim | "+ (Vim— iz " _
Ao |y, H—)uo\2fl (Vn-—l—l) N
i [V — 6 NV~ Va—T -+ l_
= L =20 lim |~ —
2leffim n—————l-——i| lz‘nin;‘(l/n—1~-i)(vn-1+i)
2 lim W VA= T+ ¢V V=i =
n-—>wm n
= 2|z]lim ——— V" rriin —2‘2]<1 ]zl<—;

. 1
Iynaaf guamob, ]z] < ) JIoupaja Karop abCoMoT SIKHHJAlyB-

yy. KATOPHMHT SIKMHJIALIHIIHHH JIOMPAHHHT dYerapacHia TeKIuH-
pub Kypamus,

1. N _
= 6yaranga, E (V'n— 1 —i) xarop y3okJaurysys
n=|

6y1amM, YyHKH
]1m C,= lim (Yn—1—1i) »0. a

N=»a0
A 6) Koum anomarura acocas:
1

U, = —
n (in) ™
L . 1 .1
{ =lim 'un‘ = lim — = lim— = 0.
n—rwo n-w | in| n—w N

Jemak, Gepuiran xatop GyTYH KOMILJIEKC TEKHC/HKAA AKHHIA-
IIYBUH, A
A B) JlanamGep ajnomartura acoca:

u :'—““-“l“"—“(z 1) u, ___LZ:J_L

n n2(l+i)" ' +l (n+ 1) (1 +l) n+41?

! =lim| %+ | = lim | <z-i)"+’ (i
N~ u, n—m;; (n+ (1+ i)n+l (z—i)"

Ml 2 i _

==L - 2 “<1, z—il<V2.

Y |n_m nt ) V3T
llema}i,_ GepuaraH KaTop MapKasH z = i HYKTaja, paguycH R =
=) 2 6yJirad jorpa Hunza aGCOMOT AKUHJIAILYBYH Gyaanu. A
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Kyfupard KoMmiiexc xapiu COHMH KaTOPJADHUHT SKHHMA-

HIKIIHHA TeKLLIHpHHF.
1071. i—-—————co”Jr“i“” 1072, B (2“) "
n=1 ne n=1
1073. i 3= 1074 {‘ _nsinin_
ol I nlz-i[ T
@ i’n 0 Y .
Vn—i
1075. L 1076. th o
nzl ern hzl n+l
) n
O 3-—1)
7. . 0 —.
107 10" 1078. f;[ Vn
< 14 N\ n*
1080. 3 L —
1079. 2( ) n-—ln'(eﬁl)

ns=|
Ky#ingarn KoMIJIeKC
. JAWMUIMHA TeKIIHPHHL

Xayi Aapaaid KaTopJIapHHHI SIKHH-

1081, X (1 + i)'
n=1 n=1
1083. Y . i~ 1084. Z‘EZL
' n=l n—_—_l
SIS N 14V »
085. » ——. 1086. z
l n%] n! nZI 22n
\ n L,
))2". 1088. El i

1087. 21 B+(—1)

315

www.ziyouz.com kutubxonasi



: VII 606
K¥IT Y3rAPYBYKJIH (APTYMEHTJIM) $YHKUHUANAP

1-§. ACOCHHM TYWIYHYAJIAP

1. Kyn yarapysunau ¢yHklHs tabpHpH. FOKcakIHK YH3HFH
Ba IOKCAKJHK CHPTH

Arap D coxamarn x Ba y 3pK/M Y3rapyBuH/IapHHHT Xap Gup
(x; y) KydTHra 6upop ycya €xku KoHyH GyiiMua y3rapyBUHHHHF
Z coxajard MabayM OMp KUAMAaTH MoC KeJTHpHJCA, Y XoJja
z yarapyBun D coxanpara x, y 3pkau {fzeapyeduraprure yuK-
yuscu Jedunany Ba Ky#uparu Oearuiapias 6upH opsaniud Ge-
ruiaHagu:

2=f Yy, z=2(x; y), z=¢(x; y) Ba Xx. K. OyHza x,
Y J1ap 3pKJHM Y3rapyBuWjap €kn aprymedtaap, D — ¢yHROua-
HUHF QHuKAGHuu coxacu, Z 3ca (YRKUMSHUHT Kutlmamaap
mgnaamu Rednnany.

Mabaymku, COHJApHUHT Xap 6up (x; y) wydrura Oxy Te-
KHCJIMKHHHT siToHa P (X; y) HywTacH MOC KeJaju Ba aKCHHYa,
nry caGabsay MKKH §3rapyBuMjH YHKUUAHU P (X; y) HYKTaHUHT
tyHkuusicn cudaTupa Kapaw MyMKHH, spHH [ (P).

Wkkn yarapyBunsiM GYHKUHS TappuduHM 1 = 3 GyJran xou
YUyH XaM OCOHTHHA YMYMJALITHPHLI MYMKHH,

Arap E coxamaru x, y, z 3pKJH Yy3rapyBumJapHHHT Xap
6up (x, y, 2) yunmurura 6upop KoHyH €Ku KoMpaara Kypa u ys-
rapysuinunr W coXajarn Mabjaym OMp KHiMaTH MOC KeJiTH-
puaca, y Xonja u ysrapysuu E coxajard x, y, 2 3pKJIH y3-
TapyBUMJIADHUHT yu  apeymenmau GPyrkyuacu Jelunagd  Ba
u= f(x, y, 2) ne6 é3unagu.

Oxy Texucnvukaard f (x; y) = ¢ TEHIVIHKHH KaHOATJAHTHPYB-
yy 6apua HyKTajlap TymiaMu z = f(x; y) QYHKUMAHHHT /OKCAK-
auk (camy) uusury peivnanu.

dasoparu f(x; y; 2) = ¢ TEHMVIMKHH KaHOATJIaHTHPYBUYH Gap-
ya HyKTajap TymaaMd u = f(x; y; 2) OYHKUMSIHUHT (OKCaKAuk
cupmu (sxsunomenyuan cupmu) pelunamu, 6y epga ¢ — Ge-
puJIraH yarapMmac COH.

2. Kyn y3rapyBuHJH (YHKUHAHHHI JHMHTH Ba Y3JYKCH3JIHIH

2= f(x; y) dynkuua 6upop D coxaga anugjJaHraH GyJICHH,
Texuncanxparu

MM, = V(’C — X+ —yg) <d
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TeHICU3/IHKHY KaHOAT/aHTUpyBuk Gapua M (x; y) HykTanap Tyn-
naMu My (X, Yo) € D nyskmanune 8 ampohu nefinmangy,

Arap ucranran € >0 con yuyH mydgaidi 6> 0 coH Tonm-
a6, MM, < 8 rtenrcusnuk xanoatsaHagurad Gapua P(x; y)
HyKTanap yuys

I y)—Al<e (F(P)—Al<e)
TEHTCHU3JHK VpuHIN 6ynca, V3rapyBud P (x; y) HyrTa Poy(x,;

Yo) HYKTara uHTHATAHZA (x> Xo, Y=Y, 12) f (x; y) (f(P)) dyuk-
usi A JMMHTra UHTUIAQM AefHiIagd Ba KyHHJarduya €3usaju:

limf(x;, y) = A

X—>Xg
Y—Ye

€KU
lim f (P) =A.
PPy

Arap lim f(x; §) = [ (x5 o) &n lim f(P) = F(P)
Y—Yo

TeHIVIHK VpuHMU Oyica, f(x; y) dyHkuusa P o (xy y,) Hygmada
Y3AYKCU3 Jednniany.

Arap z=f(x; y)={f(P) pyHruus

1) f(P) ¢pynxums P, HyKTajga Ba YHuHr Oupop arpoduga
AHHKAHTaH;

2) lim f(P) inMuT MaBXyL;

PP,
3) Hmf(P) = [(Py) Oyaca, Oy pyuruua P, Hyxrana ysayk-
PPy )

cu3 6ynany.

D coxanuHr xap Oup HyKTacHaa y3JyKCH3 O6yaraH ¢yHK-
U Wy coxada Yy3aykcus Aedusany.

Arap roxopujard yuTa maprpad GupopTacH ypunau Gyama-
ca, P, nyxta f(P) QYHKUMSHUHT Yy3uauwl Hysmacu gednnajgd.

1089. YuGypuakHuRr nepumetpu 2P Oepuiran. Yubypuax-
HHMHI' MKKH TOMOHHMHH X Ba y Ae0, VHUHT 1034 & HH 11y TOMOH-
JIADHUHT (PYHKLMACH CHPATHIA AHWKJIAHT.

A Macajanyar mapTura acocas:

a=%x, y=>b c=2p—a—b=2p—x—y;
Sa=Vplp—a) (p—0b) (p—0)
(a, b, c— yubypuak TOMOHJAPH, p — SIPHM TIEPUMETP).
I'epon (opmynacira xypa
Sy=Vpp—x)p—y +y—p),
ABHA YyUOYpUAKHMHT S 103U X; Yy HUHI (QYHKIUACHIHD. A
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1090. | (x; y) = ‘*‘g 6yaca, f (1; 2),  (—3; 5), | (g; b),

x._
f(a; %), f (y, x) aapuu TomMHr,
) :14»2:_ Fo__ A :—-3+5_
A f ()= 8 (=3 8)=—"r=
2 1 a-+
_— 4,f(a, )=
a 1 _]
, 1 ' a az 41 y+x
R P _— : == . A&
f(a’ a) I a1’ AR y—x
a4 — —
[4]
e e XY Z .o 3
1091, [ (6 g3 2) = == == Oyaea, f0; 2 —3), [ (x;

1.1
- ~-) JIaDHH TOMHMHT.

¥ 04+2—3 I I
L9 gy 9f2=38 1 1,1
a [0 2 —3) rtoat (3 3 Y T n Re6
OJICaK, V XoJaja .
1
X — s
. 1 Cx o x2 x2 (x84x31)
JC B 2)=l(x; —,—2)2 = 6< .
x X i I x4 x2 41
Xt =
x2 = xt .

1092. Ky#mpaary QYHKUHAJAPHUAT AHHKJIAHHII COXAaJapHHH
TOIMIHT .

mzzyL; 6) 2=V {T + %) (y—9);
xy
¥i B) 2=V x4y — 1+

+ In (4 —x2—y?),
r) 2= arcsin (x-+y).
N A a) z= l__ dyHK-
\ \ Vxy
i NN UMSAHUHT  aHHKJAHHI COXacH
TN \ 0 4 xy>0 wapraan kemub um-
AN KagH, 6y TeHrcH3aMK 5ca
\\ 2 ' x>0 x< 0

y=> 0} oy < 0}
6yaranpa ypuHau (64- uHs-
ma). Koopaunara yxzapu co-
64- yn3ama Xara KupMangi. A
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A 6) bepunran ¢pynkuMsHUHT anugaanuni coxact (14-x) (y—4)>
> 0 waprpad Tomunagu. Dy Tenmrcusaumk sca Ky#ujgard 1mapr-
nap GaskapuaraHia TYepH OVnagu:

1)1+X>0y} x>—lv]
4

y—4=0 y =

€KH
2)1+x<0} x<~1]
=

y—4 <0/ y<4
(65- uuama). A
A B) DupuHUM K{LUMIyBUMHUHT ¥
aHMKJAHHI coxacH x* + y® — )
— 1 >0 maprpaH, HKKUHYU An<l

KV UWIYBYMHUHT QHUKJIAHHIL CO-
xacH 4 — x? —y?® >0 1wapraan

Kesib YHKagu. e
By Xonga  QyHKUMAHHHT ’
AHUK/AHHII COXAcH //
x2 + y2 > 1’ A
x24-yr< 4 } /
xanKagas wuGopar  (66- yusma), // r

Oynga xankara x*--y*=1 afuia-
Hajard HykTaJjap KupMaiau. A 7
A 1) z = arcsin (x -+ y) dyHK- 65- un3ma

UMSIHMHT  aHUKJIAHUUL  COXacH

— 1 < x+ y <1 wapraan xeaub uugagd, ABHU OepuiraH 2
GYHKUMSHHHT aHuKJaHum coxacH Oxy KOOPAMHATA TEKHCJIUTH-

7/

g

7 XY=t 1
7 2 X /%ﬂ

~ 7 7

’ Kelfet

-t

66- un3Ma 67- unsma
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HHHT X +y—1=0, x4 y+1 =0 napaanen TYFpH uu3HK-
Jap opacHpaaru KucMuaan nbopar (67-uuama). A
1093. JIMMUTHH TONHHT:

Vatgerl—1

Iim
x=0 X2+ y?
y—0
o Vi@l —1
A x=0, y=0 O6yarasga KacpHHHI Cypar
, X2+ y?

Ba MaXxpaxu Hoara TeHr OVyJmo, —g— KYPUHHIIAATH  aHMKMac-
auk G6yaagn. P (x; y) nykta Py (0; 0) nykrara HHTHArasfa
Vet 241 —i
x2 - y‘l
nu Tanab KuaMHagk. By nykranap opacuparn Macoda

VI T (x>0
PP,=p=Vi+y (y—»O 1 p—+0)'

(x—0, y—0)

(QYHKLMSHHAT JHMHTHHH TO-

Y xonga

lim Vard yr i1 = lim Veiiot

x>0 X2 4 y2 p—0 p?
y—0

W tT—D Ve T4 o e l—1

= lim
p—+0 P2 (V p2+ 1+ 1) 00 02 (y/p2 4 L 4-1)

. 2xy )
1094. z = Ty ¢yukuua O (0; 0) HykTaga JHMHTTa

3ra 5MAacJUTHHH KYPCaTHHT.
A Papas yuaainuk, ysrapysuu P (x; y) HykTa y = kx TYFpH
unsnk 6yimua O (0; 0) HykTara sixumjamcud. By TYFpH uM3HK

6yiinua z = S f’ - QYHKUMAHHHT kuiiMatH y3rapMac 6ysanH.
¥ .
Xakukaran y = kx Oyarasia, KyHuparura sra Oynamus:

2xy  _ 2kx® 2
X242 X2 k2xr 14 k2

Ilynusr yuyn

. 2xy 2k
lim = —
P50 x24-y2 14 k2
y=kx
(30T
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Jlexun P nykra O nykrara Ox (k =0) 6yinab swuHaman-
rad 6y.ca,

. 2 2
lim et = k =0,
P—0 X212 I 4 42
=0
63"%mqa

P nykra O Hykrara y = x (k = 1) Tyrpu unsmx Gyil1a6 axuH-
Jaaguran GyJca,

. 2x 2

lim 24 2%,
P—0 X2 A y2 I+ k2

y=x
Gyitnua

Ilemak, P (x; y) nykra O HykTara Typau #yHanduuiap Gyiinua
sIKHHJIATaHA QYHKIMS TyPaH JHMAT KHiMarjapra sra 6yaa-
au. Hlynuar yuyn Gepuaran ¢ynxuma O (0; 0) Hygraga Jan-
MUTFA 3ra sMac. A

1095,

'—é_—’ arap x:léov _’r/?&O,
flgy) = {Vwri-l

2, arap x =0, y =0

6ysca, GyHKIUSHHHT Y3JYKCH3JHIMHH TeKIIMPHHT.
A DYHKUMSHUHT HYKTAAArH Y3JyKCH3JHTH Tabpudura kKypa

lim XY = lim Xy (V’Q/‘f‘ 141

o0 Vi HI—1 =0 (Vg 1—1) (i)
xy Vxy+141)

= lim =lim (Vxy+1+1)=2
x50 xy+1—1 x—0
y—0 y—0
lim [ (x; ) =7 (0; 0) =2
x—0
y—0

6ysranu yuyH Gepuaran ¢ynkuus (0, 0) HykTaga yaayKkcus. A

1096. [loupaBuil KOHYCHHHI V XaXMHHH YHUHT X $ICOBUH-
CH, aCcOCH Y PaiMyCHHHUHT (YHKUHMACH cupaThjaa aHukJ/JaHT.

1097. YubypuakHHHr S [03WHM YHHHT y4Ta X, Y, 2 TOMO-
HUHHHT (DYHKLHUACH cudaTHAA aHuKJIaHT.

1098. f (x; y):;ix:@ 6yaca, [(1;3), [(1; 2, f(Z 1),
—y
f (@ a), [ (a; —a) napun Tomumr.
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1099. ] (6 ) = 7" ojaca, [ (5 —3)7(0:5)
f( —n), f(—uy x) JIalpHI/I TOMHHT. O

1100. f (x; y) = x+—x- Oyaca, f(o y)="Ff (—y— ;—)Tem‘-
JUKHH HcOoTIanr.

1101, f (x; y) =V x>+ g2 + 2x + 3y 6yaca, f (kx, ky) =
= kf (x; ) TeHIJIUKHH HCOOT/AHT.
1102. [ (x; y, 2) = x~12/ Gyaca, [ (—x; —y, —2) =
y—
=Ff (1; %; % = f (x; y; 2) TeHIMKHY HCOOTJIAHT.

1103. f (x; y) = Inx Iny yuxkuusHunr f (xy; uvy = f (x; u)+-
+ f(x; v)+ F (ys u) 4+ [ (y; v) dyHKuroHa TeHraMaHu KaHoar-

JIAHTUPHILIHN TEeKIUHPHHT.
Kyfugars (QyHKUpsJApHUHT QHAKJAHKII COXQJapuH#  TO-

IMHUHT:
1105. 2=V x + 4y—5.

1104. 2z = .
X2ty
1106. 2=V 3x —V 2y—V 1—x—y 1107. 2=V I—x>— ¢~
1108. 2 =V Zx — —. 1109. 2 = .
]/_l/ x2____y2
110, z=VI— 4+ VI—Z 1111, z =arcsin £,
X
1112. z=1In (1——192——?). 113 2=V xF g+ Vg
14, z=Ve—d 4+ Vi 1115, 2 = 259
y— X
1116. z =V x4+ 42 — 1 + In 4—x2—p?).
1117. 2= —/———l——— 1118, z = arccos2xy.
Vy—Vx
e, u—=- 4+ L
v Vy Ve

1120. y = arcsin g— -+ arcsin % -+ arc sin ;—

Ky#ugard (QyHKUHSIAPHAAT IOKCAK/HUK (CaTX) YH3UKJIApUH)
TOMHHT
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1121. 2 = x4k y. 1122. z =Y

xz '
123, z2=y—x. 1124. z = x® —y.
1125. z = x2 -+ 42 1126. 2z =In (x> 4 y).

1127, z = arccos (xy). 1128. u=x-+y + 2z OJynxkuus-
HUHT IOKCAaKJHMK CHPTJAPHHU TOIHHT.

1129. u= x* + y* + 2* OYHKUMAHUHT JOKCAK/IMK CHpTJa-
PUHM TOIHHT,

Kyf#iugard JAHMHTIApHH TONHAT:

1130, Jim S0 042 131, Iim &9,
¥0 Xy -2y
y—0 y—0

152, lim (2 g9 sin . 1133, fim 2=V w4
x—0 Xy

x—0 xy
¥-0 y—0
j— 2 . 3 s
134, lim SIS yyg5 gy @)
x>0 Xy £—0 x2+y2
y—0 Y0

2 — 12
1136. lim —< MaBXKyAMU?
x—>8 x2+y2
y—

Ky#ugarn QyHKIMANADHUHT Y3JIYKCH3 €KH Y3JIYKCH3 3Mac-
JIMTMHH TEKIUMPHHT, arap YsWJHm nyKTanapH 6ysca, yaap ka-
epra >XOHJAIUTAHJUIHHY KYPCATHHT:

>mxy

x50, y+0,
0, x=0, y=0.

1137. [ (6 y) =

tty.
2TV w0, 0;
1138. [ (% y) = { x— 707

0, x=0, y=0.

oty x2+2¢+-4

1139. f (x; v) pranyras 1140. f (x; y) = e
1 1

1141. [ (x; y) = . 1142, f (x; _—

f & y) Ve Fosy)=1—7— s
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2-§. XYCYCHH XOCHJIAJIAP BA JU®PEPEHLHUAJIAP.
MYPAKKAB BA OHIKOPMAC ®YHKLHS XOCHJAJIAPHU

1. Xycycuit xocHnanap Ba auddepenunamiap

2= (x; y) yHKIUAHUKT x GYHuua Xycycuil xocuaacu Aeg,
lim 242 iy fUtrAx g —Fay)
Ax—0 Ax A x-»0 Ax

JMMTTa abiTujagu Ba Ky#iupara OejrujapHuur Oupu  O6ujaH
Searnaatanu:

9z If (x; 9

ox 0x

Xynpu myHuHraek, 2z =f (x; y) QyHKIMAHUHR y 6yinua Xy-
cycuit xocuaacu faeo,

» 2o [, (6 ).

. 2 . (y - — F (ke
lim A%y JEiy A =759

Ay-0 Ay A y—0 Ay
JUMHTTA afdTujaad Ba KyHugard OedrwiapHuUHr Oupd Ousiad
6esrunananu:

9z 0l (x; y)

9y %y

Xycycuii xocunanapra Kyiuaaruda Ttabpud Oepuii xam MyM-
KUH.

z=1{[ (x; y) dyHkuuauudar x Oy#H4Ya Xycycuit xocujacH
nae6, y uu ysrapmac ned dapas xuaub, x OViaua ojgusraH xo-
CHjIara anTuaay.

2= [ (x; y) bynKUMAHKHHT y GyiiMua XYCYCHii XocwJacH neG,
X HH y3rapmac ne6 dapas xuiaub, y Oyhuua oJMHraH XOocCH-
Jara a#itunai.

z=[ (x; y) QYHKUHAHAHT TyJga OPTTUPMACH

Az=[x+Aax y+Ay)—[ (Y (1)

KypueHga éunagu. 2 =f (x; y) ¢ynxuua (xy) €D wyKraga
Y3JIyKCH3 XYCyCHH xocuJanapra sra Gy.jcuH, Ae6 dapas xuia-
mu3. Arap (1) tyna oprrrpmanu

’ z!;y f_l; (x7 y)

az =D O gt Bay (9
dox dy

KypHHHALIA €3ULT MYMKuH Gyiaca, z = f (x; y) ¢yukuusa (x; y)
HygTaga Ougpeperyuarranysyy petimnagn. Tyaa opTTHpMa-
HUHr AX BA Ay ra HucGaTaH YH3UKJAM KHCMH (YHKUMSHHHT
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OJughpepenyuaru neimnany Ba dz (df) kabu Genrunanaau, 6yuaa
Ax—0, Ay—>0 ga aa—0, §— 0 6ynanu.
Tavpud Gyitnua
of

dz = —
ox

(2) TemrymkBH KyHuzars
Az=dz-t+oa-Ax+B-Ay

KypuHdniga €3amus. Y xoaia
Az~ dz “)

dx+%;-dy (Ax =dx, Ay = dy). 3

éxu
of (x;
fltam yranmf g+ T80y
of (x;
+ 28D 4y (%)
9y
TaKkpUOMI TEHTJINKHE XOCHJI Kunamus, (4) €xu (5) dopmynanan
TakpuOuil xucobaawaapaa GoijalanuIajy.
2. Mypakka6 Ba owxopmac QyHkLHA XOCHJARAAAPH

Arap nubdepenupamnianysu z =f (4, v) Qynkuus Gepui-
rad 6yau6, ¥3 HaBbaTnaa «, v Jap CHpPOP X y3rapyBUHHMHT
v epenuanaanysud QyHKUBACH, ABHY & = @ (X), v =1 (x)
6ysica, y xonaa X HUHD MYpakka® (yHKUHSACH

z=[ (@ (), $ ()
auddepennuanaanysun 6Vaadd Ba YHHHI XOCHJAcH
dz 0z du 0z dvu
=== == (6)
dx ou dx Jv  dx

(¢opMyJa Opkand TOMHAAIH.
Arap u, v jap x, y JAPHUHT QYHKUUANADH, SBUU

=0 (% y), v="1y(y)
6ysca, y xoaza

z=1(p v ¥ y)
Mypakka® QYHKUMAHHAT XYyCycuil XocuuaJap:i

0z 02 du 0z Jv |

or ou ox | oo ox

0z dz ou , 0z Ov )
Z =24 2D
oy ou dy Jduv  dy
(bopMyaasiap OpKaJH TONHIALH,
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X HHUHT Y3JIYKCH3 Y (DYHKUHACH
Fy=0
TeHIJama Gujad OWKOPMAC MIAKAAa Oepu/arad GyJCcHH.
Arap F (x; y), F_(x; y), F, (x y) dynxuusnap ysnykcus
6yawm6, F_ (x; y)5=0 Gyaca, y Xonja ouwkopvac iwaknia Oe-
puiran QyHRUHAST X0CUAACH

Vo= ®)

dopmyaa opgasu Tolumand, Xymaad wysHdrgex, F (x; g, 2)=0
TeHr/amMa OusiaH Oepusrad z olKopvMac QPyHKUUAHUHT XYCYCHH
XOCHJsIanapu
, Fe o Fy o
2= ——, z,=—— (Fz0) 9)
z FZ

topMyJianap OpKaIH TOIHAALH.

1143. Ky#fugarn GyHKIHAAIaPHAAT XVCYCHH XOCHJAJTapHHH
TOIIHHT:

a) z = x¥ -+ x*y — xy%

6) [ (x;y) =€, fe (1, 0) =2 [, (I; 0) =2

2

B) u=2> 44 2
Yy x X

A a) Xycycuil xocunanap 64p apryMeHTyiH (yHKIUs/IapHH
Jubdepennnaniam yuyH HOULIATUAAQMIaH OjaTjard Kouaa Ba
tdopmynasap épnamuja tonunand. Macasan, x OyiMYa XyCycui
XOCHJIaHH KujupuinAa OolIka aprymeHTJap ysrapmac ned Ka-
pasiajy.

, 0z 5 '
g =— =W Fxy—x), =
= (), + (), — (x?), = yx* 7 + 25y — Y
’ 02 o ’ ’ .
2= = (2 a — ), = (), + () —
—(xy?), = Xlnxy + x* —2xy. A

A 0) z,=f (5 y) =), = (—xy), = —ye;

2, =06 §) = (€, =™ (—xy), = —xe ™

(0 0=0, fi(1; ) =—1. 4
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(B

3
1144. 2 Lk GyHKUHAHRMHT AHddepeHuHaniig TOIMHT.
x —
A Vikkn aprymenTad ¢yHKuMA auddepeniyasiHd TONNA
0
de=2 dx+ 24 7
ox 7

dopmynazan doitpananamus:
92 (g, x—y) —(—y) )

o x—y)?
x—y—(x+y) _ yl+y?
o w—yr xR
02 (G F P, — ) = (=), )
ay (x—yp2 N
_B3P—ytxty 3xtfx—248
- (x— )2 T x—ye
dz — — 44+ dg + 3xyr+x—24° dy. A
(x — y)? (x— )2

1145. A :(0,99)3’01 JAapaxany TakpuGaH XHCOOMaHT.
A x=1, y=3 guiivaraa [(x; y) = x’ Pyuruusiuy oub, Ge-
punrad A CoHHH
0,99 = (x + A )"
Kypunuma ésamus, 6ynga A x= —0,01; Ay =0,01.
fetax y+ap =il o)+ 1.0 g)ax+[,(6 9y
thopmynara acocaH:
(x+ax)t Ay Ax (), Ay =
=y ax+ 0 Inx Ay,
x=1,y=3, Ax=-—0,01, Ay = 0,01 guitmatsapaa
0,99 &~ 1 +3(—0,01) +1In1-0,01 =1—0,03=0,97.
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Hemak, (0,99 ~0,97. a
1146. Kyiuparn mypakka® (QyHKUHSIADHUHT XYCYCHE XO-
CHJIAJIapMHU TOIHHT:

. . 1
a) z=u®sinu, u=sinx, v=—;
X

9 X
6) z=u’lnv, u=>, v=1xy.
y

A a) (6) dopmysara acocaH:
dz 0z du 0z dv
dx du dx. ov  dx

= Ju*sinv-cos x +

, 1 . 3
-+ udcosv (— —):3u2sm v-cosx —2—cosv. a4
x2 x2
A 06) (7) bopmynara acoca:
0 0z 0 a gt 2
g 2 %2 % 9ulny -+ %2y

dx ou Ox ov ox Y v

1147. Yu6y x¢¥ = ylnx + 8 (x> 0) Tenrsama Gunan Ge-
puiras y(x) omwxopMac GYHKUUS XOCHJIACHHH TOMUAHT.
A Dbepuaran tenrsamanu

%’ —ylnx —8 =0

KypuHuga €3u6, uanm TtoMomnud F(x; y) ned OGenrmiaaimus,
S'BHH

F(x; y) = x¢¥ —ylnx—S8.

By ¢yukunsuuur x, y O6yHuua Xycycu#l XOCHJa/JapMHH TOIa-
MHU3:

. F ,
Qﬁ:szeQ‘”-—i, F P —9x™ —Inx.
dx x dy y
Y xcana (8) dopmynara acocaH
. 2y Y
iy___y,_ Fp ¢ x  xY—y A
dx F; 2xe® —Inx  x(inx— 2 xeY)

1148. x4 y* +2°—2xz=1 Ttenrniava Ounan OepuiaraH
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2(x; y) owkopMac (YHKUMAHMHT XYCYCHH XOCHJaJapHHH TC-

TIUAT.
A by xonga

F(x; y; ) =x*+ty* +22—2xz2—1;
F,o=2x—22 F, =2y, F,=22—2x

(9) dopmynara xypa,

F, 2x—22 ) F,
=t = = f,=—t =
x F, 27— 2x Y F,

2:—2x x—z

x

1149. z =ye® Gyaca, dz H¥ TOMHHI.

X

A Flx gy ) =z—ye?; Fj=—2e7  F/=—e?,
2 ¢
x F
; xy = 0z , x
F =1 e, —m=z ==
z - 22 ox * F,
X
y =z x
———'e —
- z _ yze?
Xy x
1—}——";;62 2+ xye?
>
gz , F_;/ —e? 2%
E_Zy::—-—-? = — = - :
‘ 1+Xy ez_- ‘1 7
22 24 xye
0z dz
dz = — dx -+ — dy dopmynara acocan:
0x dy
x X
yze® 2% *
dz=~—————x—dx+—-——7dy A
24 xye? 24 xye?

Kyitngarn GyHKUHAIAPHHHET XYCYCHH XOCHJIANAPHHH TOTHHT,

1150. z =2axy—x*—y* 1151, z = x3%,— 3.

1152, z =2, 1153, u= 2 4 £ _ 2
Yy x ¢z Yy
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1154. s=axe '+t (a, b y3rapmac counap).

155, 2 = ™" % 1156. 2 — (3 xy® — x* + B)%
1157. 2=y & . 1158. z = sin = cos < .

y o ox
1159. u = x*. 1160. u = x°.
1161. u = sin (xy -+ y2). 1162, u = (\%)Z

163. f(x; y) =x+y+VE+4s [, (4 3) s f,(4 3)
JapPHH TOMMHT,
1164. [f(x; y; 2)=si”*@Bx-+2y—2). [ (l; —1; 1),

f;(l; 1; 4), f, (——21—; 0; ——1) JI2DHU TOIHHT.
1165. f(x; y; 2)=1In(1 +x + >+ 27).
G 1 )+ F(05 L D+ 1;00).
1166. [ (x; y) = ny+-;‘— F25 ), (2 1) mapnu To-
TIMHT,

1167. f(x; y; 2)=In(xy 4+ 2). f):(]; 2: 0), f;(l; 2, 0),
F (1, 2; 0) napHu TOMHHT.

o 0 0
1168. z =In(e" + &) 6yaca, a—z + (Tz =1 TeHTJUKHUHF
x i
VPUHAM 3KAHMHH KYpCATHHT.
Y o x 0z | 0z
1189. z = x° 6Vaca, — — + —— — = 22 TeHIJIUKHUHT
) y 0x Inx dy
VPHHAN 3KaHHHU K} pCATHHT.
o 0 0z
1170. z=xIn ¥ 6y.aca, x Z 4+ y = =12z TeHIJMKHHHT
x dx Oy

VPUHJH 3KAHHHY KYDPCATHHT.
X

= ds s
1171. s =e? 6yaca, 2x = _H_o_z =0 TesrNMKHUHT
X

YPYHJH SKaHHHM KYPCaTHHT.
e oT

172. T=xa Y L oy aT a1
172 w oy quca,lal+g

L = 0 TeHIJIMKHUHT
g og

YPHHAN KAHHHU KYPCATHHT.

173, z=[(x; y) dynkuna [ (Mo), f, (M) (Mo (xs o)
HYKTalaru) Xycycufl XOCUJANapUHHUAT (PM3MK MabHOJapH HUMa-
JdaH uGopar?
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1174. z=1"x* 4 ¢y* yanykcus dynxuus 0(0, 0) myxra-
aa auddepennnannanysun 631ajuMu?

1175. z =} x* 4y dynkuus 0 (0, 0) nykraza audde-
peHlaLIaHyBUH GV agumu?

Kyfuparu ¢yaxkuusaapHaar  1t9aa  audpepeHUHANHHM  TO-
TYHT

1176. z = 5 x3y2. 177. z =4 -2,
X Y
1178, u = (xy)°. 1179. z =",
1180. z = (sinx)* ", 1181. z =sin?x - cos?y.

1182. f(x; y) = -L 6Yyaca, df (1; 1) uu Tonumr.

x2

1183, f(x; y; 2) =" 6%uca, df (0; 1; 2) uu Tonuwr.
1184, z —arcctg =, x=1, y=3, dx=2001, dy=

Y
= — 0,00 6yarauaa dz H{ TONMHI.
1185. x 2 mau 2,1 rava, y sca 3 daH 2,5 raua ysrapra-

la z = arctg Y OYHKUHSAHHHT §3TapUUIMHM TaKpuOaH Xicos-
X

JIAHT.

1186. KonycHu pebopMalidd KWIHLII HATHIkACHAA YHHHT
acocuHMHr pajuycun R 5 oM gad 4,8 cM rava kaMapuo, GanaHj-
Jgurd H 10 em pas 10,2 cM rauya oprca, KOHYC XaKMH V' HHHT
ysrapuiinHu TagpudaH XHCoOJaHT.

1187. Uununapuu jedopMauus KHIHIO HATHXKACHAA YHHHL
paguycy R 2 am pan 2,05 am  rasa oprtul, Oanaupdru
H 10 aM man 9,8 aM raya Kamairasaa, LHAUHAD xaxmu V
HUHT Y3TapullMHA Takpuban xucobniaur.

1188. A = (1,04)*" un rakpubaH XUCOG.aHT.

1189. A =(0,97)"% nu TakpuGaH xucoSmaHr.

1190. A =(1,94)* - ¢ un TakpubaH xpcobiaHr.

1191. A = arclg (1—22— — 1) HH TakpubaH XHCOGJAHT.

Ky#ugars mypaxkkal QyHKUUSJIADHUHT XYCYCHH xocHJsasa-
PUHH TOIHHT:

. o d
1192. z=x*4+xy% x= ¢!, y=sint oiaca, —(—% HU TOIMHT.

1193. z=1In(" +¢'), x =1 6yuca, % ,‘%j— JapHu  TO-
NHHT.
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1194, z—arcsin ~, y =V 1+ £ 63aca, % & aap-
y ox  dx
HH TOMHHT.

1195, z = u® —uv®, u = xcosy, v=xsiny 6jica, _gi ,
X
0z
~— J1apHH TONHHT.
dy :
1196. z:x2—l—]/xy, x =84t y=s—t 6Yaca, L;_Z.,
S
9 JIapHH TOMUHT,
at
1197. u=xyz, x=1£+1, y=Int, z=1g¢ 6yaca, —Z;i
HH TOIHHT,
y o 0z dz
198, 2 =x7, y =¢(x) 6ynca, ——, —— JIapPHA TOMHHT.
dx = dx
0z

1199. z=f(), u=xy+ <L 6yaca, —, L JIGpHH  TO-
X dx Oy

HHHT,
1200. Arap z = f(x + ay) AuddupenunanIanyBud QpyHxuHus
3]

. 0z z o o
6yca, o = @ —— TeHIJVINKHUHI TYFPUJIHITHHY KYPCATHHT.
Yy Ox

1201. [nddepenunanianybag 2 = f (i) HYyHKUUAHUAT
X

dz dz .
x— +vy B = 0 TeHIJIHKHH KaHOAT/IAHTHPHIUHHA KYpPCATHHT.
a2 24 0
1202. z = [ (x* + y*) QYHKUUSHUAT ¥ % ——x?}—z- == () TeHr-
X Y

JaMaH# KaHOoaTJaHNTHPHILHHH KypcaTHHr, Gynga z = f(x* 4 y?)
UXTHEpHH JudpepenumatIanyBdid GyHKLUSA.

1203. %Li = cos x + xy Ttenryamannsr u(0; y) =y* wapr-
X

Hd KAUoaTJAHTHPYBUH 4 = u(X; y) €UHAMHHH TOITHHT.

ou ; 5

1204. - = x* 4+ y* tedrnamanuHr u(x; x) =0 wapTHy
iy

KAHOATJIaHTHPYBUH « = u(X; y) €UNMHHH TOIHHT.

Kyfiugarn owkopMac iak/jafga Oepuiran yHKUMAIAPHUHT

d
8 XOCHJaJIApHH TOIHHT:

ax
1205. x3 4 y® = 3xy. 1206. xy +Iny + Inx =0.
1207. & =y4", y' ()=?  1208. Vx +Vy =Va .
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1209. y =1 -y~

| —2

1210. xsiny +-cos2y=cosy, y'; _ = '
7 2

Ky#unaru ouwkopMac maknaa Gepuarad (yHKUHANAPHHHT
XYCYCHH XOCH/IaNapHHH TOIMHT.

1211 2+ 2+ 22 —2xz2 = 1. 1212, € =xya2.
1213. 2sin(x + 2y —32) =x-+ 2y —3z Gijuca, %Jr
X
—{——aﬁ =1 GYJMIIMHH K{pCaTHHT.

dy
1214. xyz=x 4y -+ z 6Ynca, dz HU TOMHAT.

1215. ¢ = cos x-cosy 6y.ca, dz HH TOMHHT.
X

1216. 2 = ye * Gyuca, dz B TONMHT.

3- §. IOKOPH TAPTHUBJIM XYCYCHH XOCHJIAJIAP BA
JAUOSEPEHIHUAJIAP. TEHJIOP $OPMYJIACH.
CUPTIA VTKA3WITAH YPHHMA TEKUCJHK BA
HOPMAJ TEHIVIAMACH

1. IOxopu TapTHGIH XycycHil XocHJazap Ba
auddepeHunanaap

-

z=[(x y) dyuxuus ‘;Z =[5 y), % =[.(x y) xycy-
X dy

CHEl XOCHJTAIADHUHT XYCYCHil XOCHJanapH z = f (x; y) (pyHKIus-
HUHT 2- mapmuban xycycull xocurarapy Kefiwiany Ba KyHHAa-
ruya GesIrHsiaHajy:

J {0z 022 p "
ox (a—x) T o ZXX - f.rx (X, y)’

I

ox P
0_(1(%;) N aff; =2, = [ (%5 9),
%(%) - aizazy =z, =, v,
0_‘1 (gj) - Zzzz =2, =1, (% ).

2= f(x, y) QYHKUMAHHHT YYHHYY Ba YHJaH IOKOPH Tap-
THOMM XYCYCHH XOCHJIanapu IUyHra VXuwianl TabpH(UaHALH Ba
Genrunasaqu. Xocuaa OJMil TApTHOM OuIaHTMHA (hapgaaHyBuu
apajaill XocH/anap y3qaykcu3 Oyuca, yaap ysapo TeHr 6yaaiu:
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02 o ¥z Pz gz
0xdy  Oydx ' oxzdy  Oxdyox Oy ox

Ba XOKa30.
Mavaymre, z = f(v; y) dynkuns auddepenunanu
0z 0z
dz = — —
2= dx + o dy

cdopMysa 6yiMua auvkJ/IaHaaM.

@yuruua guddepedunaauguir guddepeHunamn z = f(x y)
bysruuaHuEr 2- mapmubau  Ougppeperyuain  pefinnand sa dz
Kabu Geirnnadanu. Tavpugp Gyiinua

d% = d (d2) :% dx? 2 ai;y

02z
dxdy + — dy?. H
o0y?
Copgamuk yuyn (1) ny wapran pasBuiza
d?z = (idx +i dy)22

KypuHuiLAa €3uil MyMKUH. Xyaau LIIyHI/IHI‘JleK,
d¥z=d(d?%) = (—— dx + —a— dy) 2 Ba X0Kaso.

2. Teitnop opmynacn

Wkku §3rapyBuwin z = f(x; y) dyskums yuyn Teiiop dop-

MyJlacu KyHHuparuya:
1 n
AfGs )=di (s )+ 576 9+ .. F—d s 9+
L T it oax, y+BAy), 0<0<l (2
(n+1)!
éxu
fet+ax, y+Ay=Fflx y)+ Ax+ Ay+

1 (02 f 2 92f 0
+5 (0 a2 Ay o Ay>+ ... FR, (3
6ysaa R, —xonauk xan.

3. CupTra yTKa3sHJAraH ypHHMA TEKHCJHK Ba HOpPMaJa
TeHrnaMacH

Arap M, (x,, Y, 2z,) Hykra TeHraamacH F(x; y; 2) =20
. oXo Yo <o
GyaraHn cupTma €rca, y Xoa4a CHPTHHHT M, HyKTacHiard
YPUHMA TeKHCJHK TeHIJIAMacH
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F (X Yo 20)(x —x0) + F (x; Yo: 20) (¥ — yo) +
+ F, (X Yoi 20) (2 —20) =0, 4)

HOpMaJ1 TeHrJaMacH

X-— X Yy—1le 22— 2

©®)

Frxe; yos 200 Fp (%0 yoi 20)  Fy(%o; go; 20)
KVpuhnioga 6y/aa.
Arap cuprt TeHrnamacu 2 = f(x; y) kypuHumpga GepuJca,
YPHHMA TeHIJIaMaCcH
2-—2,= [ (xg Yo (x —xp) + fy (%0 %) (¥ — Yo), (6)
HOPMaJI TeHIIaMach
X - Xy Y— Yo zZ2—2
7 = = 1 (7)
fe (%05 Yo) fy (Ko, to)
KypuHHIga Gyaagu.
Arap cupraaru 6upop M, Hykraga

oF aF oF
= My =0, —{M)=0, — M)=0
X dy 0z

6yJca, M, HyKTa CAPTHHMHT wmaxcyc Hyxmacu aednaamu. Max-
CyC HyKTaja CHDTHHHI HODMA/M XaM, YPHHMA TeKHC/JIHK XaM
6y/Maiay.

1217, Kyfimpary QyHKUUAJAPHAHT UKKUHY9Y TapTHOMH XyCy-
CHA XOCHJIA/IapHHK TONHHT:

a) z=2¢"; 6) z = sin?(ax + by).

A a) DepusraH QyHKUHSHAHT OUPHHYH TapTUOIM XYCYCHI XO-
CHUJIAJIaPHHU TOIAMU3:

0z , ’ ’ Y.
b—x— . Zx :(ex!/ . :exy(xy)x :yex :
02__,_ Xy XY . Xy
% =z, =("),=¢€ (xy), = xe
Tonuaran xocunanapgad fHa x, y 6YAMya XOCHAANAD OJaMuU3:
02z " ne o Xy o XY
(—;V—Z:zxx:(zx)x“(ye )x_ye ’
0% o one X XY Xy _ xy
520y =z, = (z),=(ye"), =€ +xye” =e" (1 +xy),
P _ =), = (") =z
dy? T2y Ty v !
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0%z e (5Y X9y Y XY __ Y
oo 2, =), =), =¢e" + xye e (1 4+ xy).
By wmuconjan KypuHamuku, z,, =z, . A
A 0) z, = 2sin(ax + by) (sin(ax + by)), = 2sin(ax +
4+ by) cos (ax + by) (ax + by), = 2 asin (ax + by) cos (ax +
+ by) = asin 2 (ax + by),
z, = 2sin(ax + by) (sin (ax + by) , = 2bsin(ax +
-+ by) cos (ax + by) = bsin 2 (ax + by);
Z. = (2), = (asin 2 (ax + by)), = 2a® cos 2 (ax + by);
z,, = (z), = (asin 2 (ax + by)), = 2 ab cos 2 (ax + by);
Z, = (z,), = (bsin 2(ax + by)), = 2 ab cos 2 (ax + by);
z, = (2,), = (bsin 2 (ax + by)), = 2 b*cos 2 (ax + by).
By muconnaH xav KypuHajguku, z, =z, . A
1218. 2= @ (x —af) + P (x + af) GyHKUMSHHUHT KyHugara
0%z 5, 0%
—_— a —
or2 Ox?

TOp TeOpaHuul TEHIIaMacHHH KAHOATJAHTHPHIUHHH KYpcaTHHT,
6ynaa ¢{x—af), Y(x+af)—ukkn mapra auddepenuuan-
JIAaHYBUY MXTHEPUIl YHKIHAMIAD.

A Depunrad gyHKUMST XyCyCHH XOCHWJIAJIApHHH TONAMH3:

—gtf =(px—at) +Y(x+at),=—aq (x—at) +-

+ay’ (x + at),
2 17} 0 7 7 ’
L= (Z)=(—ay (c—an)tay (v +an) =
=a? ¢ (x —at) + " (x + af) = a® (9" (x —at) + V'(x + ar));

% =g’ (x—af) + V' (x + ab);

it <§§)/ =@ (x—at)+y (x—al)), =
=" (x —af) + " (x + af).

Tonuiraunapiy Top TeOpaHuil TeHrsiaMacdra Ky#cak, 0=0
aliuuaT xocua  Gyaagd. Jemak, z =@ (x —af) -+ (x + af)

GyHKUMSA Top TeGpaHUIM TeHIVIAMACHHH KAHOAT/IAHTHDAaju. A
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1219. z = x* ¢ysxkuuanuar M, (1; 0) HYKTajgard HKKHHUHK

TapthOaH auddepeHUHATHHE TOMUHT.
A bepuwirad QYHKUMSAHHHT XYCYCHH XOCHJIalapHHUM  Toma-

MH3:
% =z, = (x* );c = yxy_l,
) = ) =y — )
a?:;y = @), =), =y nx =" (1 +yin),
& — = (), =+ lnx,
P _ @), = (xY1n x), = Y In?x.

o0y
Xyeycuit xocunanapuunr M, (1; 0) pyxkragard xuiiMatiapuim

TOMAaMH3:
02 —
—| _ =w@—nx|_ =0,
ox2 fx=I x=1
y=0 y=0
g o = ' (1 +ylnx) =1
0x ay y;O y;O
| =Wy _ =0
. % ¥=0 ¥=0
Tonunran guimatnapuu (1) dopmynara gyiicak, d*z = 2dxdy
6ynanu. A
1220. z = sin(xy) Gyca, z;’y’y HH TOIHHT.

z, == (sin (xy)), = cos (xy) (xy), = y cos (xy),

A
z,, = (2,), = (y cos (xy)), = cos (xy) — y sin (xy) (xy), =
= ¢0s (xy) — xy sin (xy),
25, = (2,,), = (cos (xy) — xy sin (xy)), = — x sin (xy) —
— (x sin {xy) -+ xy cos (xy) (xy);J) = — x sin (xy) — x sin (xy) —
— x%y cos (xy) = — 2 xsin (xy) — x*y cos (xy). A

1221, z=f(x; y) = elfi dyrkuusaan My (0; 1) Hykra arpo--
duna Telnop dopmyJsacH Gyitnua éiunr (n = 2).
22—2761 337
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A Depuiran GyHKUMAHHHT XYCYCHA XOCHJIAJapHHM  TOMA-

MH3:
7 y):(ey_);:ey_(_x_)':L eV,
y/x oy
, . =, Zxy x =
0 9= (€7), =ev () = —Zev,
" e A e =
Fuls ) = (=== €¥) = o7,
- - -
Ly =( (—ey =——Y +—ey(—> =
Loy 9) =09 )y Y y yly
A, = v
:——-—-y—z-ey_y_se.’/ :———;}-—(y—}—x)’
N X X — /X
; = — — Y —_— _._ey_j_ e Y — —
o ) =G, = (— eV | =2 eV = L)ev (2]
. = ]
- ya e’ +‘y_4€-/ 4
Xycyceuit  xocunanmapuuur Mg (0; 1) nykragarn KuiMaTJapyusu
“TOIIaMK3:
ES Ea
FO y=e'laco=1, F/0; D= e¥| _, =1,
y=1 y ly=1
L
7:00; l)-——;—-e L (% 1):‘y‘geyx=0 =1,
y—l y=1

X
y

[0 1) = ——(y+x)
3

x=0 — ly

y=l

x

Fl0; 1)—%3- (2y + x)

x*?—o

Tonunras guiivaraapud (3) d¢opmynara gy#cak, Kydujarura
ara 6ynamus (Ax =x, Ay =y — 1)
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X

y :l—{—x+—x;———x(y——1)+R3:1—{—2x+

b,
—{——2—x~—~xy+R3. A

1222, x® 4 y* + 22 =r? chepaunnr My (1; 2; 3) HykTacu-
Jlard ypuHMa TEKHCJHK Ba HOPMaJ TEHIJIAMAJApUHN E3HHT.
A Ccpepa TEHTJIAMacCHHH

Xy —rr=0

KypuHuifa €3u6, TeHIVIHKHHUHT Yanm ToMoHHHH F (x; y; z) Gu-
JaH Genrunaimus, svHH F (x; y; 2) = x* -+ y2+- 22— 12
Bynpan

I =2x, F'y:2y, F =2z

Xycycuii xocunasapuunr Gepuwirau M, (1; 2; 3) nykTagaru ufi-
MaTJIapuHH XHCOB1AMMA3:

F, (Mg =2, F,(My) =4, F,(My) =6

Ba ronuiaraniapau (4), (5) ra kyiu6, 2(x — 1) +4(y —2)+
+6(z—3)=0 éu x+2y+ 3z — 14 = 0 ypuuMa TeKHC/IHK
TeHIJIAMaCHHH,

x—1 :y—Q _ z2—3 . x— 1 _ y— 2 :fz—3

2 4 6 1 2 3

HOPMaJl TeHIVIaMaCHHH XOCHJ KH/JIaMH3. A

1223. z = 2x*+y? smntuk napaGosontHuar My (l;—1; 3)
HYKTacHJard ypuHMa TeKHCAHK Ba HOpPMaJ TeHIVIaMalapHHH
€3UHT.

A bepunran dyuknmsa z = 4x, z'y=2y XVCYCHH Xocuaaja-

PHHHHT M, HYKTagard KHEMAaTJapHHH XHcoO/aiimMus:

2, (Mg) = 4, Z,(Mg) = —2.

Tomuaran guitvarnapan (6), (7) gopmynanapra kyim6, z—3=
=4(x—1)—2(@y + 1) €kd 4x — 2y —2—3 =0 ypunma Te-
KHCJUK TeHTIaMACHHH, —— = Y +21 o — _13 HOpMaJ TeHT-

JlaMacHHH XOCHJ KHJIaMu3. A
Ky#ngarn QyHrUMsAJapHAHr 6Gapya HKKUHYM TapTHOIM Xy-
CYCHH XOCHJIAJAPHHH TOIMHT:

1224, 2 =x3 —2x%y + 3y%.  1225. z = xe’.
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1226. z = In(x* + y). 1227. u=¢"*
1228. z =¢"Iny +siny-Inx. 1229. z = cos (xy).
1230. u = xy + yz + zx. :

1231. z = % YHKUHSA YUuyH

YpuHAM GYJIUIIMHE  TeKIUHPHHT.
1232. z =x -+ y -+ xy; d®z uW TOmHMHT.
1233. 2z =ylnx; d%, d® napuum Tomumur.
1234. 2 =€, d% wun Tonumr.
123%. 2 :xsm-y, d*2 HYM TOMUHT.
1236. [(x; y)=x7+3x* y+12xy® 6y.1ca, [ {0; 1). f;y(——l; 1),
f,(2 0) napuu rommuur.
1287, [ry) = (1 +9"(1 4 y)" 6yaca, fuel0; 0), [e(0; 0),
f 4y (0; 0) napuu TOMMHT.
1238. z=f(; ) =x*+-xy + y*—4Inx—10lny G6yaca,
=df(1; 2), d*% =d*f(1; 2) napH# TOmHHT.

1239. z = arctg —’f— OYHKUHAHUAT aiﬁ + — o
ax

02z 02z

TeHTI'JIUK
dx Oy dy 0x .

Z
=0 Jlannac
dy?
TeHIJIaMacH iU ;gaﬂoamamnpumwu Kypeatutr.
1240. Varapvac ¢ Huur xaugail kuiMaraapuia z = x®
o2z 02z
- axy® $ysKUHA e 4 — T = () TedIyiaMaHH KaHoaT1aHTHPALU?
Y
X

» 02z 0z

1241. 2z =e¥  dysrUUsHEHAT Y 2 TeHr-

dx dy dy dx
JaMaHl KAHOATJAHTHPHIIHEN KY pcamﬂr

1242. 2 = 2 cos? (y————>

TeHrjaaMasd KaHoaT/JaHTHDHIHHHN KprﬂTHH r.

02z

=0
o0x2 + 0x Oy

1243. 05:‘ = () TeHr.amauu KaHoarJIaHTHpagurau u (x; y)
HU TOTMHT. !

1244, %—Z— = (0 TeHrjaMasd KaHoaTJAaHTHpamurad u (X; y)
H{ TOTMHT.

1245. f(x; ) =— x>+ 2xy +3y* —6x — 2y — 4 yHk-
musen (—2,1) Hygra artpopupa Tefiop dopmynacu 6yivua
éiunr (n = 2).

1246. f(x; y) = €"siny ¢yukuusuan M,(0;0) HygTa arpo-
¢una Tettop popmynacu 6yfmya éiunr (n= 3).

1247. f(x; y) = €Y pynkuusnn M, (l; — 1) Hygra atpo-
¢upa Teinop dopmynacu 6Yimua &iunr (n = 3).
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1248. Tefinop dbopmyaacn épaavmaa V1,03 .7/0,08 Hoza-
HU TakpubaH xucolnaaHr.

1249. Teiinop cdopmysaca épaamuna (0,95)2‘0l mpojaiu Tak-
puban xucobaadr (n = 2).

Kyfingarn cupTjapra OepuaraH HyKTajapia YTKasuiarad
VPHHMA TEKHCJHK Ba HOPMAJ TeHTJIaMaJapuHH E3HHT:

1250, z =xy, (2; 1; 2). 1251. z=2x*—4y° (2,1, 4).

1252. x?2 4 2y*+322 =6, (I, —1,1). 1253. & —z + xy=3,
(2,1, 0),

1254. z =sin =, (m; 1; 0).
!

y

1255. x* 4+ y® + 2> = 4 cdepaga myHAafl HyxTa TOIMHIKH,
6y HykTana cdepara yTKasusrar ypHHMA TEKUCIHK 3x — [2y—
—4z = 0 Tekuc/HKKa napanien GyJICHH.

1256. 2 =4 —x* —y® CUDPTHHHT KaHCH HyKTacuaa yTKa-
3HJTaH ypuHMA TeKHCIHK 2x +- 2y -2 = 0 Texkuc/iukka napas-
Jesn O6ynagy. YpPUHMA TEKHMCIMK TEHT/IavacHHH €3RHT.

1257. 2> =x* -+ y? xouyc cuptHHHr (3, 4,5) HygTacuaa
YTKasu/Iral HOpMai TeHrJamacHuu &3uur. KoHycHHHT kaHnaf
HYKTacHia HopMa/J aHlKMac?

4- §. KV Y3rAPYBHUAM OYHKUMAJAPHUHT IKCTPEMYMJAPH
1. IxkcTpeMyM MaBKYLJMIHHAHC 3apypHil Ba eTapa® LIapTH

2=f(%y) oGyHkuua OGupop D coxaza aupKjgaHrad Ba
Py (xg; o) HyxTa D COXaHWHT MUKM HyKTacH OYJCHH.

Arap P, (xy Y,) nykrauuur O arpoduna oJuHrad Gapua
P(x; y) nykranap yuyn [(xe 4o) > (6 y) (f (5o 40) < (5 9))
6yica, [(x; y) dyHruua Py(xy o) HyKTala marcumymea (Mu-
Humymeq) sra pefinaand.

By rtanpudsapan  Xap Kazjall coHAaru ApryMeHTJapHUHT
GYHKUHACH YuyH V3rapuiicu3 Takpopdaall MYMKUH.

DyBKIUAHMHT  MaKCUMyMH B4 MHAMMYMH (YHKUHSHUHT
sempemymaapi JeAnann.

IKCTpeMyM MAaBXKYAJUIHHHHT 3apypufl [apTH RyHAHAATHYA
udonananami. Arap z =[(x; y) ¢ynxuus Py{x, y,) HyKTana
3KCTpeMyMra sra Oyaca, y xoaaa (GysKUHSHHHT OHpHHYM Tap-
THO/IH Gapua XycycH#l XOcu/ajapH apryMeNTJapHHHT Iy KHid-
marjapHia € goara TeHr Oysagd, € MaBKyA Oy/aAMaijiM, sbHU

fo(xe; yo) =0 €ku [ (xg; yo) MaBxyx aMac,

f;J(xO; Yo) =0 éru f'y (X0 Yo) MABKY1 3Mac.

2= f(x y) OYHKUMAHUHT XYCYCHIl XOCHAANAPHUHM  HOJTA
ailnanTupaguran  €KkM  ysHaMiira oaub Kesajgurad HyKTasap
KpUmusx Hysxmaaap Xednnajiy.
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Arap dbyHkuus Gupop HyKTaja 3KCTpemyMmra sra 6yJca, Oy
HYKTa anbarra KpMTHK HYKTa Oyiaid.

Jlekun xap kaHpaf KPUTHK HykTaza (YHKIHS 3KCTPeMymra
ara 6y 1aBepMac/UTH MYMKHH.

Hemak, roxopujarn 1wapt akat 3apypud wapt 6y.u6,
eTapay 1apT 3Mac. JHAW KPUTHK HYKTaza 2= f(x; y) QOyHK-
UUSHUHT 3KCTpeMyMmra 3ra OYJ/IMILMHMHT  eTapid IIApTHHH Keul-
THPAMH3.

Py (%0, Yo) HYRTA KPUTHK HyKTa OYyuicuH. Kyfnaarud
A=, 90 B =1, (g0 C=], 0y, A=AC-—B
OeJIrHJalliiapHd KUPHTAMHS3.

CArap z= f(x; y) byukuus £, (x, y,) KPUTHK BYKTaHH {3 H4U-
ra onrad GUpop coxaja Y4WHuUM Tapruraua y3IyKCH3 XyCycHii
XocHaanapra sra OyJaca, y xoJja:

) A>0, A< 0 6Vaca, f(x;y) dyuruus Pylx, ) BYK-
Taja MakcuMymra sra Oyaany;

2) A=>0, A>0 6yaca, [(x; y) byuxuas Pgy(xy Yo) HYK-
Taga MHHEMyMra sra Oyaany;

3) A< 0 6yuca, f(x;y) dyurims Py(xy y,) HyKTaga Max-
CHMYMIa XaM, MUIHMymra xaMm ara Oyamainmy,

4) A =0 6yaca, f(x;y) dyuruus Py(xy y,) HyKTaga sKe-
TpeMyMra sra Gy/viuM xam, Oy/aMacjurd xaMm MyMKuH (Oy X0JI-
la TEKIUUPHIIHY JA&BOM STTHDHII Kepak).

2. Waprau sxcTpemymiap

2 =f(x;y) OYHKuUHMAHWHT X Ba y apryMeHtiap ysapo
@ (x; y)==0 renirtama Ouad OorjiaHrad XOJIXATH 3IKCTPEMYMH
wapmay IKcmpemym AeHUNaNA.

QyYHKUMA 1WapPT/AM 3KCTPEMYMHHH TOMHU YuyH Jlaeparo
¢ynkyuacy 1eb atanyBud KyRugard

Fly M =Ff6y+re(sy) (1)
épaamMun QYHKIMAHH Ty3amu3, OyHaa A — HOMabayM y3rapmac
KynafdTyBuH.

(1) mau x, y Ba A GyiiMua xycycuii xocunanap osiub, Hojra

TeHJIAWITHPCAK, KyHugarn y4 (x, y, A) HOMamIymMau yuTa
TeHFJaManap CMCTeMacHra sra 6ynamus:

oF af o y

= 4L =,

ox ox A ox ‘

OF 0L 4 ) 9% o | 2)
dy dy dy '

OF

— = ) == 0 l

= ey |
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by Ttenrsnamanap cucremacHHu eun6, X, y, A JapHH TOMaMH3.
(2) Tenrnamanap wapTaM SKCTPEMYMHHHI 3apypuil IIapTJapH-
Aup. Kputuk HykTanapia ¢yHKUHS IHAPTIM 3KCTpeMymra sra
6y/mm1, GyaMac/MK Macanacd JlarpaHmk (hyHKUHMSCHHHHT

02F 2 02F 02F

BPF = — dx* + 2—— dxdy-+ — dy?

dx2 T dx0y yt dy? Y
HKKHHYH TapTHOaM AvddepeHUMast HIIOPAacHHU TeKUIHpHUI épaa-
MHia eunaand, OyHia dx Ba dy Jap

9 gx + 9Ly =0 (de? + dy? )
ox Oy :

TeHrsama Gujan GoOFJIaHTaH.

Arap d*F < 0 6yaca, z = f(x; y) GyHKUMS [WAPTIH MaKCH-
mymra, d*F >0 6yusca, mapriu MUHAMyMra sra GyJaid.

Xycycuit xona, arap KpHTHK HyKTaza F(x; y) dyHKOus
yuyn A>0 6ymb, A <0 (C<0) 6yaca, f(x;y) dyHkuus wmy
AyKraaa waptad makcumymra, A > 0 (C>0) 6yaca, maptid
mMuHuMywmra sra 6yaaad. VIkku §3rapyBuuiad GyHKUHAHHA 11apT-
JI SKCTPEeMyMIa TeKWHPHIIHHET OKOPHAArd ycyad y4 Ba yH-
JlaH OPTHK Y3rapyBuMJu QYHKHUAJIAD YYYH XaMm YPHHIIM.

3. PyHKUMAHUHT SHP KaTTA Ba HF KUUYHK KMimMaTaapu

z = [(%; y) dyHkuMs uerapanadHrad énuk D coxala aHMK-
JIaHraH, y3JIyKCH3 Ba COXaHUHT Huujga AddbepeHumanjalyBuu
6yacud. z = f(x; y) OYHKUHAHUHT [ COXaAdrud 3Hr Karra (sHr
KHYMK) KHAMATHHU TONHMIO YYYH:

1) Gapua KPHTHK HYKTasapHH TOIAMMS3;

2) GYHKUMAHUHT TonWwiral KPUTHK HyKTa/napiaru KHHAMAi-
JIApHHU  XHMCOO/1anMu3;

3) GYHKUUSHUHr COXA 4erapacHAard SHI KaTTa Ba 3HI Ki-
YUK KMAMATHHY TONAMHUS.

Tonunran ¢yHxuus KUAMATIapH OpacHAa 3HT KaTTacH (3HT
KHuurH) QyHKUMSHMET D) coxajar¥ SHT KarTa (3HI KHUMK) KHH-
mary Gyaanu.

1258, Ky#nparn ¢OyHKUASJIADHKAT  3KCTPEMYMJIAPHHH TO
IHHT:

a) z2=14+6x—x*—xy—y% ©) z2=23+xy*+5x>+y3
B) z = &%+ y* — 3x + 41 4p.
A 8 KpuTHK HYKTAJapHH TONaMus:
7, =b—2x—y, z,=—x—24.
o' by
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6—2x—y=0
—x—2y =0

TeHIJIaMajap cHCTeMacuHy eund, x =4, y= -—2 JapHd To-
namus. M,(4; —2) KpuTHk HyKTa OyJagy, 4yHKH Oepusarad
¢ynruua Oxy TEKHCIHKAA aHHMKJIAHTaH.

My 4, —2) KDHTHK HYKTaja MKKHIH TapTHOMM  XyCyCHIX
XOCHJIAIAPHHHT KUAMAT/JIAPHHH TONAMH3 Ba KPHTHK HYKTaHHHD
XapakTepHHH AHUKJAHMU3:

Z:X(Mo): ~29 Z;y (MO) = _-1’ z;y(MO):—Q'
A:——-Q’ B::—-l’ C:‘*"—Q, A:AC*—BZ:3>O.

A>0, A< 0 6yaramn yuyn ¢yuxuua My(4, —2) nykraza
Makcumymra sra Ba z,. (My) = 13 Gyiann. A
A 6) Kpatug HyKTajapHH TONaMH3:

z. = 6x* 4+ ¢* + 10x,

z, = 2xy +2y.
¥ by
6x* + 24 10 =0,
2xy + 2y =0 }
TeHIJIaMa/lap CHCTEMACHHH euud,
Mo 0; 0), My (= 0, My (—1; 2), Ma(—1; —2)

HyKTaJapHd Tonamu3. By Hykrasap KpHTHK HykTasnap Gy.aju.
M, HyKTa yuyH

A=2 (My) = 12x 4 10 | =0 = 10,

y==0

B = Z;y (MO) = Qy llx:O = Or
Y

=0
C=2,(M)=2x+2 };:2 =2
A=AC — B?=20>0, A>0 6yaraan yuyn QYHKUHA
M, (0, 0) nykraga mMuHuMyMra sra Ba 2., (My) =0 6y.1anu.
M, HyKTa yuyH
A=z (M) =12x+10 = —10,

min
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B = Z;y M) =2y

C=z, (M)=2x-+2

A=AC—B*= —433 >0, A<O0 Gyaranu yuyH QyHRIUA

Ml(——%; 0) HyKTaga Makcumymra sra Ba 2z (M;) =

max

._....8_75_ 6vIanu
T Ty VA
M,(—1; 2) uykra yuyH

A=l (My)=12¢+ 10 2

ko= —1

y=2

B=z,My=2) =4
="

C=z2,(My)=2x+2

:O.
x = -1
y=2

A=AC —B*=—16<0 Oyarand yuyyH GyHKIug M, HyK-
TaJia SKCTPEMyMra 3ra 3Mac.

Mg (—1;, —2) nygTa yuyH

: A:z;x(M3)212x+10\ = 2,
=
B=z (M;)=2y l=—4,
y= 2
C=2z,My)=2x+2 =0.
x = —1
y=—2

A=AC—B?*= —16 < 0 6yaranu yuyn ynxuus My(—1, —2)
HyKTaja SKCTpeMyMra sra smac. A
A B) KpuTHK HYKTanapHu TONAMHU3:
z, =34 —3,
3, =212y
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Yuby
3x?—3=0,
2 + 2V y* = 0

TeHramanap cucremacuun eun6, M, (1, 0), M;(—1, 0) nykra-
Japud Tonamu3. TonuiraH HykTanap TeKuMpuiaérraH ¢QyHK-
U] QHUKJAHHL COXacH — oo <7 ¥ < oo, 0 <y < oo HUHAT Ue-
rapacura Teruuui GyJaran yuyH Oy HyKTajap KpUTHK HyKTa
Oynmaiina (KpHTHK HyKTa OyJuuM yuyH QyHKIMA aHUKJIAHHLI
COXACHHHHI WYKY HYKTacH OV/uiud Kepak).

Mynpais kw6, OGepuirad GyHKIUs KPUTHK HyKTara sra
OysiMaratsiury yuyH (yHKUHA 3KCTPeMyMmra 5ra 5Mac. A

1259. x> 4+ y?=1 waptaa z=6—4x— 3y GYHKUHKAHH
3KCTPEMyMIa TEKIIMPHHT.
A Eppamun JlarpaHK (HhyHKUMACHHU Ty3aMH3:

Flo, y; WV=6—4x—3y + A+ y*—1);

L e —at oy Lar——3t0y
Ox * oy Y

OF C e

o =h=v -l

Japiin Tonamus. by xosnja ¢yHKIHA wapTyid 3KCTpeMyMmra sra
Oy THUIIMTMEHHET 3apypuil 1apTu

—4 4+ 2Ahx=0,
—3+2hy =0,
X2yt =1
KVpuHHWiga 6ygand. by Tenrnamasiap cucTeMacHuu euud, A=
5 4 3 5 4
=_=—, X = —, = = BA Ay, Xy = —— —
5 5 Y 5 2 5 2 5
3
Yo == — —— JapHH ToTamu3.
Foo=2k F, =0, F/ =2k 6yaraun yuyn d*F=20dx*+
2 e . ~ 4 3 L.
+ dy®) €yaanu. Wynpait guaud, A = z , X = o Yy = -5—6yJ1-
. . 4 )
rania d°F > 0 Gyaranu yuyH QyHKUHs {——5—, %) HYKTaja
\
o {4
IWApTL MUHUMYyMTa 3ra Gysiaan Ba zmm(f; %): 1. A=
5
5 4 3 . 5 o
T X E o Y= — Y 6yaranga, d*f < 0 Gyaranu

Vuy!l ¢yHknus Oy HyKTaza wwapTJi MakCHMyMria sra 6yJaaiu ba

3146

www.ziyouz.com kutubxonasi



3\

4 . j—
Zmax('— —5—,'—'—5—)~ I1. A

1260. 103n S ra Teur GysraH TYHYKaJaH 9HI KaTTa XAMM-
g TYFpu Oypuakau uapaJsuieneluie]] sSCaHr.
A Tlapannenenune;y TOMOHJAPHHH X, Yy, 2z Ae6 Gearunaiiyiuk.
By xosna gyiiniran macasa :
S
Xl -+ yz +xz= 2—
mapt Oakapusiranjaa
V = xyz
OYHKUMAHHHT MAKCHMYMHHI TOMMINrA KeJTHPH/IAH.
Epaavun Jlarpamk QYHKUHMACHHH Ty3aMmus:
| S
Fey 2y = xyz -+ A (xy+yz+xz—~2—>
Ba QYHKUMA XYyCYycHH XOCHJa/japuEd Tonub, YJapHu Hojra
TEHTIaANMH3:

- \ B
FX—yZT7v(!/+Z)—O, 1
Fy’:xz+7»(x+z):0, l
F/=xy+7x-Fy =0,

: S
F,=xy+ yz + xz 7:0j

)

By redrsamanap cucTeMacuiard OWpHHYM yuTa TeHIJIAMaHH
GupuaaH UKKHHYMCHHM aftupcak, Ky#ujarura sra GyJamus:

+My—x=0,
x+ME—y=0
(y+2)x—2 =0
Xocus OyaraH TeHrjamajsap CHCTeMacHlaH x = Y :S 2 3Ka-
A Kequb uukaan. (¥) Jard OXUpru xy 4 yz + X2 = - TeHT-

Jlamara acocaH x =y = 2 = l/ % 6y1anu. [lemak, tosu Sra

TeHr Oy/ran TYHYKajaH scaqrad BSHI KaTTa XaxMJd Napas-
Jieslenunen Kuppanapu L/ _g_ ra TeHr 6yjaran Kkyb6 Oyuap

3KaH. A
1261. z =x*—y®+ 8 Pyruuauuar x* + y*> <4 noupa-
Jar¥ 3HT KaTTa Ba SHT KUUHK KHHAMATJapUHd TOIMHI.

347

www.ziyouz.com kutubxonasi



A OyHKUMSHUHT cOXa HuMjard KPUTHK HyKTaJapuiu Ba Oy
HyKTaJapaard (QyHKUMSHUHT KHAMAT/IApHHH XHCOO/IaHMu3:

Z.=2 z,=—2.

2x =10,
—2y=0
THK HyKTaHd Ba ¢yHKuMsHHHr 6y Hykragarn 2(0;, 0)=8
KHHMaTHHH TOIMaMH3.

Ouad QYHKUMAHHHC yerapafard, spHH x* -+ y? = 4 allnada-
Jar#l SHF KaTTa Ba SHI KHUMK KuHMMaT/iapWHH TOMAMH3. ,

Bepuaran z = x* —y? + 8 QyHKUHMAHU alnaHa HyKTajapu-
Ja 6UTTa X HUAT GYHKUMACH cudaTHaa Hdoaasall MyMKHH:

z=x*—(4—x*+8

}TeHmaMaJIap cuctemacund  eun6, M, (0; 0) xpu-

€Ku
2=2x>+4, —2<x<L2.
Ilynpait KUaKuG, HKKH Y3rapyBudad QYHKUMAHHHT X2+ y? = 4
afjlaHajlard  3HT KaTTa Ba 5HT KHUHK KHAMAT/JapHHH TOIHI
Macajacuiy Oup yarapyBuuiH z — 2x? 4 4 QyHKUMAHMHT [—2;
2] xecmajaru 3HT KaTTa Ba SHT KHYUMK KUHMaT/apuHud TOMHI
Macanacura KeJdTUpAuK. z{(x) = 2x*+4 4 Jysruuasuar (—2;2)
UHTePBa/IJarH KPHTUK HYKTa1apHHH Ba (QYHKUMAHMHT 6y HYK-
Tajard xaMja uatepBas derapasapu (x= —2, x = 2) Jaru
KHHMaTIapHHH TOMaMH3:
2" =4x, 4x = 0, x =0 KpUTHK HYKTa.

Z(v) =4, z(x)| =12, z(x)) =12

x===0 X = —2 x=2

@OYHKUMARMED  TOMMATAH KuHAMATJIApHHH  §33ap0  TakKocjaacax,
(OYHKUMSHHHT 3HT KaTTa KuilMatd 12 ra, sur KuuMK xuimaru 4
ra Tedr Oymany.

IUynpadt xuaub, 2z = x* — y? +8 dyuxuua x* + y? <4 no-
1paja Y3UHUHD 3UT KaTtTa Kuitmatnra x? + y° =4 afjiaHanusr
M, (—2,0), M,(2,0) nyKkraldapuaa, 3Hr KMUHK KuiiMardra sca
aftananunr M, (0; 2), M,(0; —2) Hykrajapuia s3pHiiagd. A&

1262. z = x*y(2 —x — y) QYHKUHAHUAT KOOpAMHATa YKJa-
pa Ba x + y =0 TYFPH uM3HK OWJaH uerapasaHran yuGypuax-
Aarv aur Karra Ba 3HI KHUYHK KHAMATIApUHH TOIHHF,

A KpuTHK HYKTAaJiapHu TONaMus3:

Z. = dxy — 3x%y — 2xy® = xy (4 — 3x — 2),
z2, = 2x% —x®—2x% = x*(2 —x — 2y).
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Yubypyak wuumga x>0, Y
y >0 >KanuHH XxHcoOra ~
ojacak (68- uusma), \

x4y (4 —3x—2y) =0,

#Q2—x—2y =0 }
TeHrjjaMajgap  CUCTeMacH
le,yz—;— euuMra

LN

sra Oynamd. M, (1%)
HykTa yubypuak HuKjaa
) ]
CTFAHJIHTH YYIYH M{l;;)

68- uusma

KPUTHK HyKTaja QYHKUUAHMHI KUAMATHHH XHCOO/ARMU3:

M) = 2 oy — — .
M) =2y@—x—y)| | =+
§ =
2
SHau QYHKUMABH COXaHHHI uUerapacHaa TeKiMpamu3. Yu-
6ypuakniHr x = 0 Ba y =0 6ysraH ToMoH.1apHaa (dYHKIHA-
HUHT KUBMaTd Hojra TeHr GyJagu (zl :0,.2\ = 0). VYa-
x=0 y=0

OypuakHUHT x -+ y == 6 OysnraH TOMOHMEA (YHKUHAHUHT 3HT
KaTTa Ba 3HT KUYMK KUAMAT/ApUHUH Tomamu3: y =6 —ux, 0 <
<x<6. Y xomaa z=x2(6 —x)02 — x— 6+ x) = — 46—
~—x) 6ysmub, wuntepsas uerapanapuaa z(0) =0, z(6)=0 6y-
gagd. XyAnd IoKopujaruiexk, 2 = — 4x*(6—x) QyHKUUAHHHT
{0; 6] kecmaZa sHr KaTTa Ba 3HT KHYHK KHIMAaTJapHHH TO-
navus: 2' = —48 x - 12x? = 12x (x — 4).

12 x(x —4) =0 Tenrsnamanu euub, x = 4 (x = O yerapasuii
HYKTa OyJraujurd yuyH KPWTHK HyKTa Oy/aMaffu) KpUTUK
HYKTaHH TonamHu3 Ba (QYHKUMSHUHT M, (4; 2) HykTajaru Kui-
MaTHHY XHCOOAaiMU3:

2(M,) =Xy (2 —x —y) = — 128,

x=+4
y=2

Jemax, Gepuirad (yHKUUSHUHT yuOypuakIJard 3HC KarTa Kui-
| o : .
MatH e 6ymub, ¢ynxkuus Oy xuiimarra yuOypuak HUHIarn

/

3HT KHYHK KHAMaTH —128 6ysmb, dhyHkuus 6y guiimarra yu-
O6ypuak yerapacugard M, (4; 2) HyKTafa >SpULIAAH. A

M1<l; —;—) HyKTafa spumagd. OYHKUMAHURT yuGypuaKsaru
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1163. Z=(x— 1V {x— 1) o¢ynkuusnsar 5 <x < 2
TeHTCH3MKIap Gunail Gepuaral coxajgaru 3SHT KAarTa Ba SHT
KHYHK KMUMaT/JIapMHH TOIHHT.

A Kput¥g HykrajapHi TONaMus:

P Sk ik S — o V{x =102

Y 5x —2y*—3 =0, !
o Va—TF=0 |
TeHTJaMajap CcuycTeMacwHu  edud,
3
Sy x=5° Ml<?; 0) KPUTHK HYKTaHH Ba
e /
T s QyHKUusHAHr 6y HyKTajard
i Mg _ 3P0 . }
7 : 5 r 2(M,) = —— KHAMATHHH  TO
" namu3 (69- unsma).
Mg : OCOHIVMHA KypHIll MYyMKHHKH,
TeHIJiaMajap cucremacuun x == 1

Ba y = + | xufiMariap XaMm Ka-
69- unama HoariaHTupagd. JlekuH, 6y Kui-
Mat/jap COXaHHWHI  uerapaJjapuja
Kokqaurrag M, (1, —1), M;(L; 1)
HykTanapuu Oepagu. M, Ba Mg HykTanapiad Tamkapy MM,
BAaTAPHUHT  Kosrau 6apqa HyKTalapd KPUTHK HYKTanapaup,
yyHkH Oy HyKTajsapja z,=oo, z =0
MM, BarapHuHr 6apqa Hykranapuga z = 0.

SH,un Gepusirad (GYHKUMAHH COXAHUHI uerapasaplja TeKIUH-
pamua. Coxa werapacu napabosianunr M M,OM M, xucmunan
Ba M, M, BarapiaH uGopar.

) MM,OM,M; 3rpu uMaHK TeHIjiaMacH x = y? 6yJub,
napafosia yerapacula Oepunrad (yHKUESE HOAra TEHT, SbHH
2=0. v

2) MM patap TeHrjamacu x = 2 6yjub, Gepuiran QyHK-
oM 2 = 2 —y? KypHHMIIra KeJlajH.

2 =—2y=0 pau y =0. By xomza M, (2; 0) nygra 2=
= 2 —y? QYHKOUS VYYYH KPHTHK HyKra Oymib, 2{(Mg) = 2.
ynnai K‘I/IJIH6 OYHKUHAHHHT XaMma TOMHJraH KﬂﬁMaTﬂapHHH
TaKKocaab Kypcak, GYHKUHs Y3HHHHT SHT KaTTa KHHMaTd Z2==
=2 ra My HyKTaga, 3Hr Kuumk xulimath z =0 ra MM,
Batapja Ba uerapanuar M M,OM,M; kucMuaa spHIajgu, A

K yhugaru ¢>yHKuHmapHHHr SKCTpeMyM/JIapuHH TOIMHHT:

1264, z = (x— 1) 4+ 242 1265. z = x3 4 8y® — 6xy+-5.

1266. z = 3x 4 6y — x*—xy + y°.
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1267. z =2+ xy + y*—2x—y.
1268. z =2xy —4x —2y. 1269, z = x®> + xy* + 6xy-
1270. 2 = —4 + 6x — x* — xy — y>.

1271, 2= — 4+ 4y
x Y

1272. 2 =yV x —y*—x+6y.  1273. z=¢ x + y?).
1274, 2 = x3 4 3xy? — 15 x — 12y.

Kyiunarn ¢yHKUUSAIADHUHT 1HAPTIIH 3KCTPEMYMJIAPHHHE TOMUHT:
1275. z2=xy, x +y = 1.

1276. 2= — + L xpy=2.
X y'
1277. z =x -+ 2y, x* 4+ y*> = 5.

1278. z = x* + 42, — L = 1.
2 3 .
1279. XaxMmu V ra rtenr Ba CUPT 103M 34T KUYHK O sirad
UMJMHADHHAT V/IYaMJAPUHH AHUKJIAHT.

Ky#iugarn pyukugsyiapHaHr KypcaTirad coxanapjard sHT
Karta Ba 3HI KHYHK KUAMATJApUHU TONUHI':

1280. z=x +y; x>+ y? < | pouwpana.

1281. 2=1+4+x+2y;, =0, y=0, x+y=1 (x>0,
y = 0) TyPpu unaukJap OW/IaH yerapasiaHrad yuOypuakia.

1282. 2z =x>*+ 3> —x— 18y; 0 <<x <y< 4 coxaza.

1283. z = 2xy;, x* +y* <1 poupasa.

1284. z:xy—xzy—%/—z; x=0,x=1,y=0, y=2

TYFpU uM3HKJap GUJIAH uerapajaHran Tyrpu TYpTOypuaxia.

1285, 2=+ — Oy + 27, x =0, x =4, y=0, y=4
TYFpM YM3UKJIap OuJaH uerapasiaHral KBajipar/ia.

1286. Depusran mvc6ar g CoHHM MaHpuii OysaMarad IyH-
nail yu Oy/aKKa ampaTHHIKH (@ = X + Y +2), YJAApHUHT Ky-
nafitMacu 3Hr Karta GyJCHH.

1287. [lepumerpu 2 p ra Tewr Oyarad yuyOypuak/iapiau
103U 3HT' KarTa OysraHuHK TOMHHT.

1288. x? —y? = 4 runepbonaga (0; 2) HykTajaH 3Hr K-
ugk Macodasa OYAraH HyKTaHH TOMHMT.

1289. A(—1; 5) mykraga# y* = x napaGonaraua OGy.ra
SHI' KHCKA MacodaH# TOIHHT,
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JKABOBJIAP

1606
32
3. 1) pauuora: coH, 3 —95; 2) wuppamyonas cow; 3) pamHoHAd COH,
2 19 4 3 il 5 I 4 6 a a
—_ a1 coH, 3——— anuonan com, [——; H HOH
90 ) panuonai > 35590 ) paunHoHa’1 COH " ) HppanxoHan
7 H, 5 409 8) pauuo 3 23 9 a1 ¢
; a1 COH, b—; Ha1 CoH, 3 —; al{HoHaI COH,
COH; 7) pauuoH 990 pauHoHa’T CoH 30 } paLuoH
2089 ’
2——. 4. D) [—2;4]; 2) (—o; —5 —1; : 3) (—1;0):
9900 )1 I 2) (—o YU 0); 3) ( )
I
4) (05 ) 5) [—5; 5]; 6) (— 0 0). 5. 1) — =3 2) (—o0; Of;

3) (—1; 3} 4 {2 3}, |x2 —5x4 9] =3 renraama a) (x2-—5x-9=3,

{x2—5x+9>3,

6) (— (x2—b5x+9) =23, cucremazapra TeHr KywiH; 5) [— 1; oo);
{ x2—5x+9<0

6y-

1
6) (— oo; — 1) U[1; oo): arap ’; — >0 6jaca,

x—1 _Ax—l
x+1\_~x+l

x—1 x—1

TEHIVIHKKa sra Oygamu3. [lemak, Gepuiran TeHrsiama

I
x—1
T >0 TeHICH3/MKKA TeHI' KyWiHAup. Dy reHrcusaukuu eudw yuyH
x
a)y (x— 120, 6) (x—1<0, cucTeMalapHH euYHIl Kepak. a) XOoJ:
{x +1>0; x4+ 1<0
x> 1,
{ ==>x > |, cucremanmunr eunmu [l; o0). 6) xoa:
x> —1
(x<<1, ) .
1 < 1=>x< — 1, cHcremanHHr eunMH (— co; — 1). llyuaah KuaHG,
< —

TEHrJIAMAHHHT eYHMJIAPH TYmiaaMH (— oo; — 1) U [1; oo), 7. f (0) =1,

=1 f(=hH=3 [f@=3 [f@+l)=a+ai 1l 8 ¢ (0)=

_ 5 LAY Jy_x@—=39 1
——39=N=—1, ¢(2)~0, cp(x)a 2
_xz—}-l

T
T ox—3

9. 1) bda; 2) 2k 10. } (O)=1, f<:):2+ vz,
f (1)) =cosl (1 +4sinl), f(a) =cosa(l-+4sing). II. f(0)=—3,

f@Q=1 [ (= 2):~—-§-, f (1) maBxyn smac. 12. f(2)=1, [(0)=2,
F05)=2 f(—=085=~—1, [(Q=2, x=4,0 OyHKUMAHUHT aHHKIA-
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HHLI COXacHra xupmaranm yuyn f(4,5) Mapxyn smac. 13. (— oo; oo). 14,
(—oo; —DU(—1; 00). 15, (—oo; o). 16. (— oo —DU(—1; by
U (15 ). 7. (= 005 3) U334) U (4} ). 18, (— 003 3) U (3} 4)U4; %)

19. (— oot —2)U[—2; 2) U(2; o0). 20. [4; O%) 21. (—o0; 3JU[4; ).

22. (—oo; 0) U (2; o). 23. (— oo; 0). 24. (—2—, oo\). 25. (—oc; )Y
. 2 5] w701 |

UG ). 26 [2; 3] 27. | — = 2]. 28, [5 5 29. [—1; . 3]

30, (—1; 00U(l; 2 U@; ). 3L (0; o) 82 (— oo,O)U(O o).,
33. (— o0; O)U(O 1). 34 a) —1<<x<<]; 6) 2kn<Cx<(2k+ 1)

k=0, 1,2, kS (2 — ) o k:O——]~—2 v B)—asg
< iLl—a r) arap[al—OS 6y.ca, y xoiaa x-_05 arap la|>05
on

6yaca, y xoana ¢yHkuas wmaniora sra smac. 35, 0<Ci<C

>

— oo <C{<C oo0. 36. Arap f{(x) MN kecmamunr maccacu 6yica, y Xoaja
(2x, arap 0 x << 1,

3
f(x)= 2+-5 (x— 1), arap l<<x <3,

x+ 2, arap 3<<x <4
dypripa 0 x<C 4 ha aHHKJAHIaH.

37. ‘ x 1 e |3 4|5 |6
l v | 2 | 1e | 1/ | 17120 | 1/720
38. S— IRz — x2 , 0 << x << 2R. 40. y:xz-—va—}—l. 41. y =
= COs2X. 42. y= PO Fa)E. 43 [(®)=/](x?)=x2)? =214
N . o 45x2 4 1
Fl@@)=4", ¢(f () =2", g (p()=2". 44. [ (31) = Py
5x% - 1 3 (5x2+ 1) 2xi 4 10524 1
f(xa):————-—2~ 3f()—‘—'———_ » (F ()2 = 4— 4x 1 12

45. Kydr dynkuns. 46. Kydr bynkuusa. 47. Tox xam, xkydT xam smac.
48. Tok xam, xydr xam smac. 49. Tok xam, xydr xam smac. 50. XKydbr
byukuna. 51. Tog ¢yrkuua. 52, Tox oyuxkuus. 53. Kydr dynkuus. 54.
Kydr ¢ynkuna. 56. DBynpaii pynkumsnap kyn, mucoa ydyH f (x)=0.
60. Jaspuit ¢yHKuusA, YHHHr acocHA Aapu 4 . 61, Haspuii ¢yskuus,
yHHHr acocufi naspu 1. 62. JlaBpuii ¢ysxuHsd, YHMHT acocHii JaBpH J.
63. IlaBpuit dyukuus smac. 64. Ilaapuﬁ (byHKLMSI, YHHHT acocHii JaBpH 4.
85. daBpu#i ¢yHKUHS, YHHHr acocHi AaBpu 2m. 66. Haspuit dynxiuns,
ynunr acocufi naspn 1; {x} — 6y x XAKMKHE COHHHHT Kacp KHCMUHH ugo-
nanafigu Ba {x} = x— [x] ne6 €3unamu, 6ynga [x]— x XOKPMKHH COHHHHT
yaunay rarra Gysmaran OyTyH yxucmunu wdoganafiny Ba anthe MK Aed YRH-
aann. 67. Haspuit dysknns, acocnsi xasp AYK. 68. laspufi dyHKUMA 3MacC,
69. Jaepuii $yukuusa, acocuft naBpu a. 70. (— oo co) ma yeanu. 71, (—oo,
0) na xamasimn, (0; oo) na sca ycamu. 72. (— oo; oo0) ja yeaau. 73. (—
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Y
Y
v
3
1hof>
i *f\
. . »
N o [ ¢ X 7 %
—I'I 7] X
-Z
/
70- uuzma 71- unzma
4
5 “
H
| Y
i ! /k
\ ! \;)’ -1 0 7 o
y E / ; : X
oo
!

72- yuzma 73- ynsma

o) ga Yeagu. 74. [— 1; 1} ma Jeagu. 75. (— oo; — 1) na xamasj,
(— 1; oo) ma ycamu. 76. (— oo; co) na ycamu. 77. (— oo; 0o) A KAMASH.
79. 70- uuama. 80. 7[-uuzma. 81. 72- yuswa. 82, 73-uusma. 83. 74- wisma.
84. 75-un3ma. 85. 76- um3va. 86. 77- unsma. 87. 78-wusma. 88. 79- umama,

: 1
89. 80-wuava. 90. 81- uusma. 9I. 82-uuzma, 92. 83-umava. 107. 3
108 l 109. 1. 110. 0. 11l 1 112 : 13 2 114. 0. 115. 0
. 2 . . . . 2 . d Ja 6. . . . Ug
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74- yp3ma 7F-gu3va

e 1 2 X
|
[
(
|
76- un3ma 77 - unama
)
. \
PR
=7
o 7 2 21—~ -
-1 i | X :
| | 1 {
-1 | y Vol
=0
| yaqo 2% -
; d=1-2 ola571 2 X
|
_3.
78- un3ma 79- unsma
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80- unsMa 81- yuama

-3 -2 -1 0 7 2 7y X FAREY ) X
_l, |
’ -2 83- unava
— -3
82- yusma
- 1 2
116. Jlumura ayg. 117. 0. 118. 0. 119. 1. 120 — 5 121. ——9—.
127. 0. 128. 2. 129. 8a. 130. Mapxyn smac. 131. 1) 8; 2) 0; 3) maskya
4] —
amac. 133. -3—‘ 134. 5. 135. 36. 136. 1. 137. /2. 138. — 1. 140. 0.
141. 1, 142, 1. 143 : 147 0,6. 148, 1. 149. 1. 150 3 151 2
. . . . . 2 . . = U,0. . . . . . 2 . . 13 .

152 5 153 2 154. 0. 155 3 156 l 157 i 158. 4 159—2‘
e e . 0 e e e - 4 e

356

www.ziyouz.com kutubxonasi



m . 1 4
160. —. 161. 1. 162. — 1. 163. — 12. 164. ——. 165. 2. 166, —.
3 56 3
1 1 1 —
167. ? 168. 5 169. T 170. 2. 171. 6 V'2. 172. 2cosx. 173. 1) oo}
2) — —;— Kypcarma:l) MMCOJ:;@ arctg x=1; 2) mucoaga arc sin(1—2x)==¢
ze6 Genrnaanr. _
1 2 | sinx —
174. —. 175. lim 1—/——L——I=— V2. 176. 4. 177. 1) — sinx;
3 X=3—0 X
1 3 1 1%
—_— . —. 179. —. 180. 1. I81. — 1. 182, —, * 3
2) 2 178 2 17 5 2 183*. 3

2
184*, 1. 187. -g 188. 0. 189, 100. 190. — 1. 191. 0,5. 192. 2. 193. x.
1
194. 1. 195. 1. 196, 0. 197. 0,5. 198. — 1. 199. 5 200. 0. 202. e~ 1.

203. e—1. 204. 10, 205, e. 206. e™k, 207. ¢~/ 208. e. 209. ¢2. 210.

1 1 2
211. e. 212. 1. 213. 1. 214. k. 215. -a—. 2186. 3 217, 3 218, —

225. x = 0 nyxTaza ¢ynkiug yawmmra sra, Gy HYKTaAa Y3:)YKCH3IHKHH
THKJam MyMkuH, Oynusr yuyH f (0) =0 ne6 onmm kepak (84- uusma).
226, x == 1 ga cakpawra sra. Cakpawl KaTrtagurd 3 ra tesr. 227, x=1 na
1- Typ ysuaHlra (SBHHM Y3JYKCH3NMKHM THKJAUl MYMKHE) sra. 228, x = 2 na
¢yuxuna 1- Typ ysmwamm  (Caxpaw)ra sra. Cakpaml kaTTaiur# 1 ra rtenr
(85- unama). 229. x =0 na 2- ryp yaunuwra sra. 230. x =0 ga cakpaura
sra, cakpam xartamurn 2 ra renr. 231.'x =1 na 2-typ ysunwura sra.
232. x = =+ 2 pa 2- Typ ysuamwra sra.

Y
¥=3
¥ g =
i 1
)
4 !
h {
N | '
A | L
[l x\v ! &
| 2 ' g
1 1
I Ny A
i
1] : : i
N 1 . ! e
-2 -1 0 7 2 A
84- unzma 85- yusma
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Il 606

, . 13 7. .
237. 3) 3(; 4) 6 5) 0. 238, ) 3+ 75 2 o=—— 5 5) B3+ 30l

6—V6 Ve —1
0 T 5

239. 6) 3— 11{; 8) 13. 240. 8 i. 243. 1) cos0+

’

.. 3n .. 3n L 11
+ isin0; 2) cos-?+tsxr1 —2——; 3) 2 (cosm - isinm); 4) 4 (cos—3 -+
A
, ., Tt T L
<+ Lsin —3—), 5) 2(cos—6- -+ Lsin—é-); 6) 13 (cos (5t — @) + {sin(w— @),
6ba t1273 n“n82 3n 3n>
[ =arctg —; €os — sin — |; cos — sin —I;
yuna ¢ g5 ) ( s2+151n2), ) < 2 + isin 5 i
3 —
9) 5 (cos (% — ) + {sin(n— @), Oyuna (p:arctg*4—; 0 V2 x

7n .. Tx —
x(cos 4—+Lsm~4—). 247. 1) —7+7 V'3 i; 2) 6i; 3) —24; 4) 42;

. oy Vi . .
5) t; 7) cos 1907 4- isin 1907; 8) _2—-—-3” 9 —i 1) 1; 1) — 1,
. el VALY
12) —i. 248, 1) —1; 1_%_‘2_1/_3; 2) -3;3::*;_‘?_‘;

e VT 1 VT
__L:E.i/‘g_;@ —— 1:’:LV3;5) +92; +2i 6) I

3 L

1Etro 2;
2 2’ 4 o

—_ VY - n 2 N [ st
Ij:QL_l_B_ s —1+iV3 ;7 eos(—16+—5-—kn)+isin KE—’
9 - 5 z; Iy
+~5kn);k:o, 1,2 3 4. 251 1) e D2 2% ; 3) 403,

37 n

i —1 .
4) 2¢ % ;5)3e? ;6 22k,
1l 606

2 2
254. 1) 2x+4-3; 2) —;; 3) 1/—4_—-;;-——1;4) —2sin 2x; 5) 2 sec? 2x;

1 ; = ’
6) —;; 7y 3x2; 8) — 256. Jra osmac. 257. f+(1) ==

1
2xVx
=1, [ ()= —1. 258. f;(z):f'_(Q):zl. 261, 5x+—12x2-1 2

1 4
262, 24718 557 34t 963, — — 124 — 245, 264. —ér:—
3 32 Vx

2a —2x2—6x+425 bc—ab
—_ . 265. . 266.
3xy x2 (x2—5x+ 51 (c+ dxp2

. 267. 5 cos x +
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x —2
+ sinx, 268, 4/sin22 x. 269. fetg x — — . , —
sin? x (sin x — cos x)2
y' =0. 272, xarctgx. 273. x%* (x - 7). 274. ¢* (cosx —sinx). 275,

x2Inx—1) 2 Inx 2 2Inx 1
T 976 — 4 —— — —. 277. ——. 278 shx-+x ch x.
In2 x x x2 X2 xln10  x

2xchx—x2shx —3xInx+shx-chx)
279, —————————, 280, — th2x. 281
ch?x xInZ2x.sh?x

2ax+ b
3.3y (@2 FoxFoF

1
. 287. ) —— ; — 455X . In4.sinx.

cost b x )sinx~cosx 0)
2x-+3

x2 - 3x -4
94,

. 271

282, 10 (x2 - 1)% . 2x. 283. 284, — ¢ *. 285,

3cos 3 x. 286.

288. (2 x-+-5)cos (x2 4 5x -+ 1), 289. — 4 cos3 xsin x. 290.
2 1
. -———‘—x—“ 292, ———————
cos? (x2 4 1) V<1
1 1
——————. 285. — —sin(Inx). 297.
2(x+Vx) X (In®) sin x
In4 : 299 2 tg 2L 300, 24422
. . « ‘C . .
®n xVxE—1 (x4 1 € x4 1 g axx
6
3 — 2sin% 2 x). 303. . 304, x8(x2 10 (x3 - 1)3f —
X (3 — 2sin? 2 x) o X6 (x2 4 1)10 (3 - )<x+
15 x2 x simx [ SiNX
+ 57 305. x* (14 Inx). 306. x (

s o (ﬂt_os_x.
. 14 a2

291 293.

—_————e | 2
2(0+xV=x
098, 4rciE V=] %

20 x
X241
+4cosx-In x) . 307,

+

—tgx-arctg x) . 308 (Inx* '(nlnx-Inxit

2 =0 o6y

F1) 42 A=l nx, 309, a) y=x|x]= { Yoo r= _yjca,
—x2, arap x<<(Q ©6¥aca,

(0 =2x,

=) =—2x :

fL=f " (0)=0. Jemak, x=0 aa mubdepeniinalianyBut, JexuH

x+0 pa anddepenuranianyBun 3Mac.
1

DN CE x>0 6yaca, |y =—,

y=Inli= In (— x), arap x<< 0 6yaca g

, arap yJca, 0.

310 ,__.____7___ 311 B)=51=1.2-3-4-5=120

.y = 3 —— - - Yy = i = 312-

2y Ve |
: 15

y(4) = —W . 313. y(s) = — 4 (242 cos 2x + 6x 5in 2x —3J cos 2 x).
314, y' = . 315 = 2 316. 4y = 0. 317

. Y (l—x2)V1——x2 . (x—1)3' . . .
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—N1a" X%
y(u) = (— 1yt (n___)_____ . 318, y=shx= L L ,
(ax -+ b)* 2
() __ {ch X, arap n — TOK COH 6Y.1ca,
¥ = tshx, arap n — Xy¢t cou 6j.ca.

[n+l ] i
T i
319, (— b 2 <2 sin Cx-+@n—1- —2-) ;. Gyuna [n—z—l
#pota — I r6 cvu. 320, 4™ 2! 321 7 (3)
HH yH KHCMH., N =TT . . =
bt H YTYH K y (1 — o
—1
=4320. 325, 1) 2%~ 1. ¢72% (2(~ 1220 (— 1) Lit- f—(—%—) (—1)"“‘-’>,
b1 (n—Dmn
2) (1 — x2) cos (x —l—%)-« 2 nx . cos (x +—(f———é—)——)—— n(n—1) cos (x +
11— 2) 1 —3 x2y-}-6 xy24-3 —2x3y—2 x y?®
Gt L PP i L s LU AN g XYY
2 X3 — 6 x2y4-15 42 x3-x3y2-x
25 (2 - 1) 13 x4y y
332, y'=—"—"——L 333, —, 334, —2. 335. =
T Bt 2P 32 x—y P
¥ 336, L. AT gy B gag L gy 2
4-e*, a3 g 888 — 3 —
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na yeanu. 430. y., =y (0)=0; y ;,=y(4) = —32. 431. y . =y(F]) =
Ymin = Y (0) == 3. 432. Sxctpemym Ayx. 433. y_, =y(£2) =4 434
‘ n2 3
Yimin= ¥ (0,5) = 8; Yoy = y (1) = 10. 435. 4y, = y(— T):'—}/—:T_‘
n — 5n —
436. ymax:y(z—+2nk =V2, ypin=y T+2n.k):—]/2 .
B o=y =c 438 y . =y(2)=2 439. maxy(x) =y((2) =
[o; 31
= 10, 181151 y(x) =y (0) = — 10. 440. mm gy =g 1)=2;

—a
€Oos (a +

[0; 3]
[max gy =y(—2)=11. 441. [mlm y(x) y(3) = — 5,13; maxy(x)
= y(0)=1. 442. [rr121n y(x) = y(O)sl[max”y() y(— 2)_3 443.

11
maxy(x)—O mny(x)—M 3. 444, max y(x)=y(0)=1; min y(x)—
0; 11 (—w; ®) (—w; )

—M. 3. 445, max y(x)=mn—1; min y(x)—-(n+l) 446.

-3 % |-3:%
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Sa /a3 3y
max y(x):4v3 ; miny(x):—4]3 .447.r::h:‘/.v_,
(—oix) # 3 (—o; ) 3 7[

448. Tyrpu 1¥prypuak xBaapar GVauwM Kepak. 449. 20 M Ba 40 M. 450.

S an 3
6 cm. 451, ]/Z_ag 452, 2£0—; 2 mgg?
k 3k " 97 Tk

ranza nuéia lopuur xepak. 454. 24 wm. 455. a V2 ; 5 V2 . 456. 1.

. 453. Jlarepra 3 kM Kou-

2R
457. Uuaupap Gasanpwru V3: 6ysranaa XaxkM our karra 6yaain. 458.
4R .
Konyce 6Ganxaupnurn ? 6yaranga ¥V xonye swr ketta 6ynamu. 459, 9=

R 460. H —= 2R Gyaranpa uyIMBADHHET Ty.a CHDTH 9HT KMuMK Gy.a-
/5 250 5
. 463. (E, T 6ypHAHIL HYKTACH, |— 00 ; ? A4 KaBapHK.

‘5 \
(E ; oo)}la Gorui. 464. Bypuomn nygtanapu (2; 62) Ba (4; 206); (—oo;

2} ma Gotuk, (2; 4) sa KaBapux, (4; oo) na 6oTHy. 465. Bypuamm nHykTacu
VK, Qyukous rpadurd 6otuk. 466. Bypuamw uygracu (b a); (—oo; b)
Ja xasapug, (b; oo) aa Goruk. 467. Bypuwamm myxracu (+ 1; In2); (—oo;
— 1) na xaeapug, (— 1; 1) na 6ordx, (1; oo) na KaBapHk. 468. Bypunnmw
HYKTaCH HVK; (— oo; — 2) Ba (2; oo) ga OGoTHK, (— 2; 2) pa Kapapwx.
469. bypuamu nyxTtach BVK; (—oo; 0) 1a yasapuy, (0; oo) na GoTHK.

\
470. <2; —2—) -— Gypuam nyxrtacH; (—oo; 2) ga Kasapuk, (2; oo) xa Go-
¢

b
THK. 473. a= — 3. 475. y= 2 —x. 476. x=0; y=0. 477. x=0.
a
478. xz*l;y:—;—l. 479. y=x+2. 480. y=0. 48L. x=0;
y=20 482. x=—2 Ba y=2x—4. 484. (—o0; o0) JAa aHUKIAHTaH,

¢yHKUHS rpadurd KOOpAHnATA OOLIMTA HUCGATaH CHMMETPHK, Y. . (— 1) =
7= 2, Y (1) = —2; Gypuanw nyxratapu: (0; 0), (£ 0,1 -V 30; =F0,22%
><V§()). AcumnTorara sra smac. 485. (—oo; oo) 1a anukaanrad. Pynknus

i
rpapurn Oy Ykura nucGatai cuMMETpHK. y .. (0)=1I, !/min(i E):
V3. 67 .
-8—; Oypaanl HykTacd | == - P ool acumnTotacu ByK. 486. Pynx-
/
nust x = 0 Ba x == | HygTasapfaH OOUIK2 XammMa HYKTAl1api4a aHHK/JAHraf.

1
Yinax (—5) = — 4, Gypuiuw HyktacH iVx. Acumnrotasap: x=0, x=1,
y=10. 487. ®yurung x = == | pan 6GOWIKA XaMMa HYKTA.apJa aHHK/aHTaH.

Ppadux xooppmara Gowwra nucGaTad CUMMETPHK; Y. (— V3)=

_ . s
=3 ;/3 s Ynin (V'3 ):3%3_, 6ypusimm  HyKTacH (0; 0), acumnrora-
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1
Jap: x ==+ 1, y= x. 488. Pyuxuns x = g nan GOWKa xavMa HyKTanap-

2 1
na amugnanras; ... (0) =0, | =)= 1—, 6ypuanin HyKTacd #Ayx.
- max Ymin 3 3 Y K YR

1 !
Acnvnroranap: x = 3 y=x-+ re 489. Oyukuua x> — | gap yuyx
anugsanran 6y.M6, WKKK guBMaTnaup. [padux Ox ygura rmchatan cumve-
TpuK, Gypuaum wykrasapr: (0; 1), (0; — 1). Okcrpemym Ba acHMOTOTaNap
iyK. 490. Pysxuus x>0 Ba x>y2 nap yUyH aHugaanraH Gy.uOG,
MRKY KHAMaTaHmHp. Tpaduk Ox yKura mncbatan CEMMETPHK. |y, (— D) =

== 1, Gypuwmm nygrac HJK. Acumnroraiap: x=0, y= = 1;3— x.
491. (— co; o) Aa awugjanrad, rpapuk koopauHaTa OowmHra mucGaTaH
CHMMETPHK, Yppax (V 2 ) = :Vﬁ, Ymin =V 2) = — %VQ—E. Bypu-
auur HyKtaaapu: (0; 0), (£ V6, £V6 (3—3/2). Acnmntotacu gy = 0.

492, x == 0 pan Oomka XxaMma HyKTasapla aHUK/aWr4an. x—ljfo Yy =-fo0;

1 e2
lim y=0; g, (—) = —, Oypuwmmr wyxracH AYx. Acumnrota x = 0.
X——0 2 4

: 1 _
493. (— oo; oo) Aa auuKJaurau, 2 5 AdBpra 3ra; Y .. (Z +k n) =V73,
\ /

I —
6yuna k=0, =2, =4, ..., ymm(z +kn): —Va, 6ynga k=
:i
=#1, £3, +5,..., Gypuiu HyKTacH 'k—z 4 & m; 0), Gynna b =0,
+1, =2, ==3,... . AcumaroTazap #yk. 494. (— oo; 00} Ja aHWKJIaH-
ran, naspu 2 n. ['padux woopiaunata Gowmra nuc6aran cummetpux. [0; 2]
i1 3 5 7t 3"
ax = 6yranpa g .. == 31 3 » Ymin _3—) = 31/3 - Bypuaum

1y 3 - 1
nyxraaapu: (0; 0), (n; 0), (arc €os (—Z);EVIS)' (2 T—arc cos| —-Z);

3
—_ —1—6—]/15 ) . Acmymrotra #yK. 495, (~—oo; oo} Jha  aHEKJIAHrawH,
rpaguK KcopAMHATA Gowura Hucbaran cHMveTpHk. JkcTpemymiap Hyk. By-
, - a ;o =
PUJIHII HYKT/IapH K—~ V3, — 32_3), 0; O, (V 3, 3;/ ).ACHMH-
Tota y= 2x. 496. (— co; co) Ma AHMKJIAHTAH Ba Y3JIYKCH3. JKCTPeMyM-
aap Byx. Bypunmw mygranapu: (0; 1) Ba (1; 0). Acamnrotach y= — x.
497. x = 0 nam 6omka xamma HyKrajapaa aukkiawrad. limy = I. Tpapux
x—0
Oy yxura nuc6ataH CUMMETPHK. JKCTPeMyM HyxTanapu tg x == x Tenlviamaxu
KAHOAT/IANTUPAAN. DBypwauimr Hyxraiaph X, —=kw, k=21, £2,....

Acumnrora y = 0. 498. (— oo; ) na anugaadrad. Ipadux koopaunara

m 7
Goiura HHCOATAH CHMMETPHK. Y., (— 1) = 5 L Ypin () =1 - H

Gypuamu mygtacu (0; 0). Acummtotansapu: ¥ = x =4 . 499, (— oo; o0) 1a
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3 3 \3
AHMKJIAHTAH. Yoo (-—-) = (—) . Bypuanm HyKTanapHHHHT aGeiuccaiapu:

4 4e
x=0, x= A . Acumnrora: y=0; lim y=— oo, lim y=0.
4 X—r—a0 X—-+e
500. (— oo; oo) na anmkganrad. I'papmk Oy Vxpra HucGartan CHMMETPHK.
Yimax (= 1) =1, Ymin (0) = 0. Bypuasur nykracH Ba acumnrorack HYK.
IVao6
5 5 . 1
505, —— 4 C. 506, —— Y7 4C. 507, ——— 4 C
5, 7 3y
— B)? 1
508. In|x-- 3|+ C. 508, —‘3—34 +C. 510, — arelg %+ c.
:—VZ
511, In(w-+y 03 7)+C. 512, In|Z— =+ C. 513. arcsin __—l—
V2 :+V2

x ] 1y
+C. 514, -3cos—3 -+ C. 515, ——-—5—ctg2cp+C. 516. Te"%—

9

35 1n|2x 4- 5/ i
C.517. — ——— +C. 518, ——— +C. 519, — ——
* 21In5 + 2 - 6(3x+ 2)2+

3.3/3

~+ C. 520, — In [cos x| - C. 522, -gi x 15/x_—— x- %/;‘ -+ bx+

1
-+ C. 523. (p+—2— cos29 -+ C. 524, x+ln \+C 525. 2(x2 —

X1
—_— 2
— x4 1)V x+C. 526. ’;——3m(x=+6)+c. 527. tgx — ctg x + C.

(x—2)2

! 2x —2x
528. Y e* — e — 2x + C. 529. 5 +2mIn x4+ 214+ C.

1
— 2 Y5 s L in 3146 )hC. 53, —tgzqa+
6V5  |pw— V5 4

-+ Infcos ¢l + C. 534, —

831, In

3x2 4 2a
15
3x—5 2
-—m + C. 536, —lg(3x2——ax—-2a2) Va—x -+ C.
o xl A , LI
537. In Vi +C. 538. — Inltg* +C. 539, — In (24
¥ T )+ C 540. x—2V x4+ 2In (1+ Vx4-C. 541 & +

— In (sin x4 l/%—}—sin?x)—f-

+C. 544, —2V 2 costx++C. 545 ;1— (Be* —4)y (¥ +1p-+

V(a——-x2)3 +C. 535, Injx —2[ —

+Inje* —1]4-C. 542. In [ln x]+C. 543.
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4 p— .
+C. 546, -é—(/x3—1n(l+}/x3)+c. 549. sinx—

2
~— x cos x 4+ C. 550. —%-'(31nx—l)+(,‘. 552. xtgx-+ Inlosxl+ C.
X2 —

2

1 x3 X 1
583. lnlx—-—ll—-——-~—2- -+ C. 554.tarctgt+~2- In 1+

4

¥ n+-1 1
H2)4C. 555, (sinx— cosx) +C. 536, ’; — (m P )+

+C. 557. 2Vx+ 1 arcsine+4Y 1—x +C. 558, e* (x3 — 3x2 -+

X

+6x—6) + C. 559, (nsin nx-t-acos nx)+C. 560, x arctgl Zxr— 1 —

a? - n?
——l—y’zx—u-c 561, I, = —— gt e
2 ) T E+1 ol
sin?~! xcos x n—1 1 x—3
e —— I, _o,. 566, —1
562. I, = - -+ M n—2 5 n 12 —+
1 2 18
4 C. 567. — arclg i +C. 569, 21n (x2 -+ 3x + 4) — —
5 5 V7
2¢ 4+ 3 4 1
Xarctg—— 4-C. 570. = lnle—— Injx+5]+C. 571 2x+
1
_ —_—x2 - —
-+ 5 (3 +1+In]3x—§—1|>—{—0 572, x2— 4x 4 Injx— 1] +

41 2
+= Inlr 43/ C. 573. arcsin =l 0 s npe—14

_— 3 | I
+VeE=2l4c. 57 5 aresin 2¢ — —= YV i—ax24C. 576,

—_— - t 3
Ve +6x—6Injx + 34 ]/x2-|_ 6x| -+ C. 5877, -3]/—3_ arcsin x;Ll
1 P —— i e
—-5— Vi-—-2x— 3x2 4+ C. 578, —x—:’é_—— Vi=2ox— x
1 1
+arcsinx+_ +C. 580. — +In [ 1 — —| +C. 581. ln——-ﬂ-——*
X x ]+ x2

fe—1
Vearxt+l Vs

1 2% 4+ 1
-+ C. 582, —In arctg —— - C. 583,
3 V'3

2 — 1 T T —1
Il — = ¢, 58t 3 V=25 oantgtT— ¢
(—1y2 "
585, o3 In C. 5. —1n 242
i . _ - . - x —
2(x2—l)+ ‘ +1l+ g n )
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tg — 1 2 1 C. 587 3
— —— — — Injx—1]-LC. | — ——
9V2 Y T T NI

-f--? In(x2 4 1) — 2arctg x 4 C. 588. -+ arctg (x 4- 1) 4 C.

X2+ 2x 2

500, —t i+ 2) g —— +C. 502

. -— —— arc¢ »— . .
1212 2 a2 T TR

1 2ty i1 1 21 — 2

L 2 — arctg 2L ¢ pey, ———EY
4 x2—x+1 2)3 xV3 x4+ D2+ 1)

1 1 1 3
— —2~ In x+ 1l— —4- -In(x2 4 1) -+ -4— arctg x-+C. 594. -—é— arctg x —

—1 1

2 e s, ———— 1 Y ETT4C. S0,
4x—1) 16 [x+1 x2(x2 4 I)

[ % hemad 1 . — _—
VT 460 T+ 31n :——’+c. 598. x—2 YV I+ 2In (VT +

)/ +1

4 4, .

+1)4C. 599, ?yx5—x-r el 6 —-2Vx —4}—4;/ x—4In|y x4 1+

+ C. 600. 6 3 x — Barclgyx + C. 60l 2T + x +

-2

IM_-: C. 602. — (3x 4————1—-(3x+4)3 HETEW

Hin [ | G 802 B — + YT i—
A

T B l=x)? LRy

In]y 3x+4 41 +C. 603. — 5 (1+x> 4+ C. 604. s V xo—

— — y —— 6 _— —
—2¥x 46 Y x —6arctg¥V'x +C. 605, ——5—i/x5—4 Vx +

3Vx 2—x
-+ 16 /x —+ ————— —2larctg /4 . 606 e
14+ yVx yxte YT +e

VI xi4as
V1 xi—x2

3 : 3 3
+ )l ~(+ ) TR 2 1. 60924 + 7T+

+Co608 — (1 +

607. — x0TI o L — |
Lo a2 +—In
1 T 22

1 — —
+C 810 —(1++3y )P —— 43y )P L eIl

1
14 8

8 . . 2
= TV =+ VY )*4cC 6l —— (+3y7) @e—
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—3

— YTV C. 818, 2arcsin —;—+—’;— Vi—xe4c 6la T2y

—— £45 e 7
XV x2+ 2¢ 4 3--C. 615, —2—}’x2—(—2x+2—? In(x+ 14

e 32 _ L%
1V P 2x42) - C. 616", ‘; aresin = aa +2 5 ! VaE—a
c
+C. 617+ In ICx ( X = —— IMAWTUPHUIHW 6a-
24x4+2 Vg xl z

KAPHII MYMKHH ) 618. ——((x-i— Y T—dx— 2 +53f€5mx]j_2)+
5

. 621, —xz—
3
5 .

s é-);fm+ St VAT

34+3x+2 V3t +1)
Vﬁ— x—1

+C. 620.

I 2—
+ C. 622, —- arccos ———_f_—— +C. 625, x—tg = +C. 626,
2 xV 2 2

Ly x
2 (]n!tg 2

Cos X

)+C. 627. —S—In ———| + C. 628

sin2x

! | 1
1—2- tg43x———é— tq%x———;— Inlcos 3x| + C. 629*. > (tg x+1njtg x| )+C.

x 1 x 1 1
630. —=sin 105+ C. 631. 5 3 S 4xtC. 632. — cos x —
L o C. 633 — sint l'6+6634 R
— T COoSs . . - SH1*X — T sin’x . . -
3 cosix - 2 B 5 si )

1 1 ‘ 1
~ sin 2x - 5 sindx -+ C. 635. x4 ctgx— —3—ctg3x+C. 636.

3 I3 3 5 1
— - — —x-+-C. 637. —si — = sin llx 4+ C
% sin 3 x - 0 sin 3 x+C 2 sinx % sin +C
cos 12 x cos 6x cos 4x cos 2x {
638*, —_ — — C. 639*%. — (tg2z —
48 24 16 8 - 2 (tg

4

chdx shix
—ctg2) +2Inltgz| + C. 640. —-3———chx+C. 641. -—4—-— + C.

sin 4x
642, — ——+ +4-C. 643. In

h—I +—- 4 C. 644. —2 cth2x
thax

+C. 645, In(chx)— + C. 646, arctg(thx) 4 C. 647*.
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sh2y sh2x X Le Kb — 1 0 .
—_ —_— . ‘pcatTma: ———————— = X
2 4 2 Ypeamwa: 3Ty TS te

1 — —
afuuaTRan dofjasanuer. 648. ——— In(}'2 chx+ V'ch2x) -+ C.
V2

Y 606
72 ad 3n In2
654. 8. 655. E— 656. —3- 657. —8—+ 2 658. — In5. 659. m.

— T T
660. In2. 661. e — 1. 662 - sin @,. 663. 1. 664, -3-(4V2—

—1). 865. 0 <Ca<<b 6yaca, b—a; a<<b<{0 6Yaca, a—b; a<x0<Th

4 1
6yaca, a -+ b. 666. e 667. VIyk, uynkn [ (x) = o Qyuxims  [0;

1} na uwerapairanmaran. Hlynmunr yuyn OGepnaran uHTerpa’ MaBXyj SMAac.
i

dx — . . 1
5 =71 x | =1 natuxa sca tyrpu smac. 668. MV, aynku arctg—
0 x

o 2V x

d i
dyRKIHS E—( arctg —x-) ¢yukuHg  yuynw [—1; 1] ma  Gow-
X

1
JdanFud  QyHKUMA OYyamadan.  F(x) = arctg —  GowlanFud  QyHKUMA
x

1 Tt 1
x=0pa l-typ y3uanwra sra: lim arctg — = ——, lim arctig—=
X0 — x 27 x-0t x
= 669, Ity ( L 12; 4
= . 'K, HYYHKH X) = ————— nKuus {2; a
2 VK, HYyHK ) *— 3y YHKLH ] xecmana

auugaumaran. 670. Plyx, uynkn f(x) = tg2x dynkunsa [0; n] kecmaza

7
7
aHMKIAHMATaH, ABHH QYHKLUHA X == > aa ysuaumra sra. Hlysunr yuys

1
HuioTon — JlefiGuun gopmy.1acisu kyaaim MyMkHH smac., 671, 5' xdx >
0

1 1 1 1 1
> 5 x2dx. 672. Se" dx > ( ¢ dx. 673. je"" dx < g e dx. 674.
0 0 | ()} %

=z z
P RRY: —1 2 2 1
S (;) dx > S 3% dx. 675. 5xdx> [ sinxdr. 676. —. 677.0.
-2 Yo 0 0
2’10 153 68
678. —_——. 679.In2 680. 3. 681. — —. 2. Py, =
368
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20 ~ 4,32 atm. 683. 12 /s . 685. 21
‘/-20 ('/10 + 2—— ~ 4, . . yp -— n2—1.
4 ] 3a 1
686. ——1. 687, — ——. 688. — — 689. —. 690, 2 [l1—
.2 . a2 2 ¢
1y ——lnx,xe[——;l] (
——-). lInx| = € , 6yaramn yuys f Unxldx =
e Inx, x€[1; e] L
e
1 e 1
= S (—Inxdet | mxar=9y L) 692 21n2—1. 693. —;
. 4 e 24
e
b V3
x 4 1 = ¢ amvawtupumpar  Qohgananunr. 694, -5- + —2—— . 695,

x
1g ~— = { aaMawTHpUWAAH

9 1
In———-—. 696. arctge — —. 697 ——;
4 3 rge— 3y3 2

n 4
¢donpananunr., 698. 2 — -5- 699. In ?; sinx = { asvamtHpugan Qofi-

AaNaHuRr,
V1 606

2 — 3 1 2
704, —(2yY 2 — 1). 705. 1. 706. —. 707. —. 709. 4— K. 6,
3(V ) 3 o1 709 43 KB. 6,

4
— —kB. 6. 712, . 6. . . 6
s 3 KB 712, In3 k8. 6. 713. 2kB. 6

710. —::;—5 kB. 6. 711.

4
714. 2 k8. 6. 715. —3— kB. 6. 716. 1 k8. 6. 717. 21 xB. 6. 718. 4 Kk8B. 6,

. 3mct 8 3 3na2?
. 2—V 2. 722, . 723. . 724, —. 725. —/ ma?. 726, —.
719 14 4 3 s 4. 3 2 naz, 2
T a2 5n 8 /1 13V13 112
727. L 728. 222 | — — 1 738 — | — — — 739, —
( 8 ) 27 ( 8 ) 27

— _ - 3 1
740. V6 + In(Y2 +V3) 74l 1—{—?In o 742 In3——— .

2—7+

— 3 —
+V'5 ) 748. 6a. 749. 16a. 750. -;i— 752. 2t —1).  753. 4V'3 -

a 1 a n 67
743, 2rr. 744, — {e— -—) 745. Intg (-+ —) 746. 10 (
2 e 2 4

755. na Y 1+ 4m2 -}'——; 1n<2n +V1T+4m ) 756. 8a. } o3 =
242761 369
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nad (bodnas AHKHHT .

2a cos —, 0L,
=2a cos-—! "
[~2aco E—,ngcpg?n
o
5 3 19 \ ——
757. — -+ In—. 758, — [ =)}V 1+p2(0 (p))2dp topwmy-
12 2 3 P
1
. i/ 4n 2
aajpan Qongananuur. 763. 14,4m. 764. rR 765. g-a%. 766. 34—lg 7.
n2 16 8
767. a) Py 6) 2n2. 768. a) 5 w; 6) 5 769. 12, 770. 64 m,
Kecuy o S=aRd— 2 =n(3+ 12— (3— 12 = 12nx =
4
——— [ i
=12n} 4 —y; V:IQJTJ‘VAL —y dy=64mn 771 —gnRZH. 772, 2ntr2h.
, 0
{ 2 2 32
773. 1—5 7. 774. a) 5ndd’ ; 0) 6n3ad. 775. —3—nza3 (n2 — 6). 776. —To:nai‘
8 o
77, Sqa 7s. V3 =6 e 7me 12T e 82U
3 9 3 3

784. 8m. 785, —5(34;/'1'7“-—2). 786. 20(V 2 4+ ln(l+ VZ2).

.
2V2Z R m_ 9 701 dme 792, 166 P, -

788. 3m.  790. B

T 21
> t N ¢
:ZnSxdl = 43‘((12) (¢ —sinf) sin—2— di 4 4ma2 | ({—sint) sin—2~dt:- 1602
L 0 “x
12

32 —_
793. ~5—M2. 794, 4m2. 795, = nad. dl=V gt =

:2acos%d(p, y=p sin @=a (14-cos @) sin p=4a cos? —% sin-} .op=
1

T
32 R
=20 (ydl: 16ra® Ycos‘l% sin —& d(p:-é-na& 796. 2rta2(2—V 2). cos 29>

. ! 2
0 0

Tt Tt 51
=0, --4—< [hE (JIeMHHCKATA  YHD TApMOFH), 7}— <o -Z (sremHiC-

-&lg

ade .
xata yan TapMorn). dl = ]/92 +p'? —_—, y=psing=
T Vs %
=asing V cos 2¢. VsnanaéTran cupT 103H, JJEMHHCKATA YHT TAPMOFMHUHT afiia-
HUDMAAH XOCH1 GVAraH CUPT I03MHUHT WKKUJIAHT3HWra TeHr Oynafd, sbHU
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. 4
" cos 2
,,:2.2”(;,011:4:15 an Y in g dg = 2 C—y2) 80
i g Veos2e
Mo PVETE oy aV@F g oy o
X 9 Y 9 x

— 1 _ _
= ; 6BV5 —1), M, = —z-ys) +Eln(2+]/5 ). 806. M, =V2 +

i

— a 2R
-FIn(14+) 2). 807. xO:yO:—S'. 808. x, =0, y, :T . 809. M, =

o |

iy by 9 P
M, = m; xO:—Q-, y = —8— 810. x,=y,= 56 8i1. Mx:—2— ,
My = ___21/§p 3 Xy = —:;—, Yo == %VQ—ﬁ_ 812, x,=0, y, = #4”— R.
4a 4b a
813. x, = Sm V0T S 814. xO:yO:-—S——. Purypa y==x
(* >0, y>0) GuccekTprccara HACGaTAH CHMMeTPHK GYJramH yuyH X, ==

a a a

a
: _ - a’ s
=y, . I = ‘ xydx== Xx(]/ a— Vx)2de= 30 Iy = \ ydx= r(,f,}—_
il 0 o !
a? i a 4 20 5a

— VX pdxs—. x, =y, =— =—. 8I5. xy=—, yo="——. 816, x,;=—
VEPdesm o =y, == T W B

13— 9o1 0 256 128

po=1322 iz, VAT 22 g1 j =20 ) 6ot ———).
256 3 15 y \ 45

ab’ / ash ab3 J ah

T = 80 = o [ = s, =

819. /=

2

2R
. 823, =0, yo=— V=4nR?*, [ = nR
n

AnR? 2R 2R
V =12y, yy= TwR2m  a 824. S =20y, !, yy= R

8
= —qg? 822,
7

[=aR, S=2n nR=4nR2, 832. m=75kr. 833. m="rknrt. Uxtné-

pHA x paauyciH IIADHMHT MaccacH m(x) 6y/cHH. MacaasaHuHr maptura acocax
( r r

suuuk W= kx. Macca m = s pdv = (kx~4nx2dx = 4kﬂf x3dx =k ars.
0 0 0

27 tl \

2ty
-+ @, ) . 835. 8=

T

834. x2:x1+sin( + @ )—sin(
g 4 A ( a A 7,

= — —. 836. . 837 V= — h=—- —
Vot — == 836. 10%. 837. V= ——1In a_}ﬂ), = (btl
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— (@ —bty) ln—-—a-b—[——) 838. 0,18 K. 839. A ==0,024 kr/M. Y3yumaru

a-—0
[ w, Kecumu S wm2 Gyurad CHMHH X, 4ysaml yuyH capd sTHnagMrad xyd

Sx
F = E—— ¢opmysa Gwian aHagnanagy, OGynaa E — snacTHKAHK  MOAYJH
l

Ty
6yau6, muc yuyn E = 12000 kr/mm? 1e6 oauur Mymuu. 840. A =—§‘—><
X
e
! — ™~
'f ~ H-x
T ) } P
ey d } ax H
kT o # i
p w S 0 ¥
1 L-=T-» {
K4

86- ynama 87- yuzma

XREH®. Dneventap Kyu (oempmik kyuu) dF = ynR’dx, Gyuna Y-— CYBHHHI
H

CONMUITHPMA OFUPJHIH (dF = ydv). A = j‘ YAR® (H — x) dx = %Y-Rsz
. 0

2712
(86- uuama). 841. [,/ (—1— — -bl—) 842. :ER—%—&, p — 3wk, Kecum
a

I0%H S == 7142, 3;7eMeHTap XuCM xamuH AV = ay? Ax, OFHpAHK KyuH sca
Ap=mpp(H—x)Ax y2t=2pr, x=H, y=R 6jwa, R =2pH,

X

bl ,
\@ 2h X | AN

o
i

88- yuama 89- unuzma
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H
R2 R2 R?
O == — 2 = — — —_— -
ITE 2= x, A pn_gﬂ x(H—x)dx (87- unama). 843.

0,12 RT/ g. Q = 0,24/’R  XKoysb- Jlenn . Kowyspaan doitatannur. Q =
1, 9 , o

—0,24 RS 1t 8M. — R’ dS = 2xdx = 2 RE—Fedh, y=1, g=1;
[

dp=12ugh V RE—h dh dp=2n VRE—h? dh (88 upama).  845.
ah? h? (@ + 2b)

= > (y=1). 846. ——6—— ADCE np AMCN  pan:
DE ¢k a—b h x A
714_N:—x—’ a—_yz-—,y:a~—7(a—-b).p:)xy4x (89- unz-

X
) Q
ma). 851. = 0,6938; & (n) < 0,0017. 855. ~ 0,957. 856. 1) n, > 100;

1
2) ng>>4; 3) ng>1. 857. ~1,9541. 858. ~0,7468. 863. 3 864, m. 865.

. 3m2
¥Y3ogaawysun. 866. Yaokaawysuu. 867. ;—2 868. 1. 869. —lé— 870. e.

1 -
871. — 1.872. 873.——. 874. 2. 875. Sxpunawmysun. 876, SKunaa-

yE o2
® %
wyByH. 877. SKnunawyBuw, .‘e = dx = Ye =X gy L ‘e —F dx x> 1
: ) . “
]

e

ma e~ * < e 6yaany. \e—" dx siKuHnamyBud, 6y xouaa Gepriran Wi-

o

I

Terpan sKuHsamysud Gyaagn. 878, Vsoknawmysun. 879, Ysoknamypuw,

T X 1
x>1 ja Vr o VX o dofpananunr. 880. Hxunaairys-
14 x x4 x 2V x

1 1 b4 —
w. x>>2 ga 0< arcsin7<arcsin?=—6—< L1d+xVxe>xVx,

1
2 - arcsin —
: x 3 3 .
Yy =xospa — < i a==__>I| 6yarasu yuyn Gepuaran
I+xVx _;”.
X
x-41
xXocMac wRTErpas siKupJawysun Gysank. 881, ¥Ysoxaawysum. Vi >

X

= TS = T
xVx ]/x

man  covnarasunr. 883, Sfxuwnaawmysus. x> 1.
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1 1
< — jad ¢ofigananunr. 891, ¥Ysoxnawyssaa. 892. 3 4
x2(l+e®) X
2 -
Vs v B &
- 371/2. 893, Yaogaamysun. 894, 9a . 895. Y3zokaamysul, 896.—2“.

897. Vsokaawysus. 898, Yzoksawysuu.  899. Sxuuaaumysuu. 900. - 2;

2 +x _ 2+ x _ 2 4
2—x Vad—xz Yi4d—xz yi_x2

51
aaH ¢oipasanusr. 90 l.—-7—.

VIl 606

oIl 2. o2 1 013, —. ou4 1 —etl L !
L L R e e

3 1
ahmustias Goigananuar. 9185, Ve 916. —. 919, lima, = 150. 922,

2 n—»w

lima, = e 5= 0. 924. Sxuunawysun. 925. Yoogaawysud. 926. Slxunsaurys-

n—s=2

upg. 927, fxunaamysun. 928, Ysoxaawysun, 929. Ysoxnawysud. 93 1. Jxun-

aamyBug. 1im (1-4-x) « x gau doiizanauunr. 933. Axuniawysyd. 935. V30x-
x—0

jgamysud. 936,  fAxuusawysun. 937, Hxunsawysud. 938, Sxunaamys-
g, 939.  Vaowxaawyeun. 940,  Hxuunawrysun. 941, Yzoxaaurysuys.
942. Sguunawysud. 943. Sxumaamysun. 944, Yaokaawysun. 945,
Axuniawysud. 946, Sgunsawysun. 947, fxuusamysun. 948. Hkauaa-
wyB4n. 949, Yzogoawysdw. 950, Hguugamysun. 951, fkunnawrysun:
b, = : , Hm _a'_‘_:k: . 952. V3ogawysuir. — >

n? n—»oe bn 'l/n(n___ 1)

1
> — pan  ofigasanuur.  953. Y3ogaawysud. 954, Y30K7aUIyBYH.
n

n
955, Axwwpawysun. (2n)!! =24 . - - 2n. 958. ¥Ysoxaawysuu. b, =—,
n
lim I = k=1, 957, Sxunsawysun. 958, Y3ogiamysud. 959. Slkuu-
n—>% p .
n

Jamysud. 960, Ysoxaamysud. 961, Sdxumiawmysud. 962, Yzoxnawysud.
963, Sdxuyrawysun. 964, Sguunaiysun, 985, Y3ogiamysud. 966, fxuuia-
wysau. 968, laptom sxuuiawysud. 969, Hlaprowm axudqauryBud. 970. AG-
comoT sigupaamyByn. 971, Ulaprom axuHiawysuu. 972, AGco/moT sAkuuna-
LIy BYH. 973. AGCOMOT  AKMHIALYBYH. 974. Illaptau AKuHAALIYBYH.

. [ B 1
$75. Y3ogqawysud. 976. |- -2— - ? 4., 5

1 I
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KATOPNAD SKMHIAIYBUM GYarand yuy Gepuaran Karop abComoT — sKHEAA-
uyBud. 977, Ysokiawmysun. 978. la] > 1 ga abcomer axpuaawmysum, |a| <<
< | pa  ysograwyBuM, 4@ =1 A3 W&PTJIH SKHHJIAIMYBYH. 980. 1 -
{ 1 1 1 1
———— + —— + — — — -+ ... Katop y30K-
b3 V2 V5 V7 Vi
nawysun. 981, ~ 0,62. 982, n=4. S§=0,95. 986. O<Cx< oo, 987.
(—oo; —1) U (l; oo). 988. Byryn cowiap JKMaa y30KJauyBud. 989,
(—=V'3, — D) U(; V3) ; 6epuiran Karcp XaiJlapuHREC abeomioT KHH-
MATIADHAGH TY3WITAH KaTop MaxpaxH |g| = |2 — x2] < | 6yaranpa sxusaa-

]
wysun 6yaamn. 990, (— oo; co). 991, (——; e> . 992, Connap Yxununr
e
7
X, = —Q——Hm (k==0, £1, =£2, ...) nyKragapujau Gouka Gapya HyKTa-

napn. 993. {—1; 1]. 994. (—oo; 00). 995, R=:1; (—1; 1). 996. R=1; [3; 5).
1 1

997. R =0, x=0. 998. R =———. [ ———; — 999, R ==

. V2 V2 V2

= 1; [—I; 1]. 1000. R =3, (— 6; 0). 1001. [0; 4]. 1002. R=2; (— 2;

1
2). 1003. (— o0} o). 1004, R =3 — 0,1 <x<<Ol. 1005 R=1,
[— 1, 0). 1006. R = 3; (— 3; 3]. 1007. R = oo; (— oo} o). 1008. R =

1‘(1 1 1009R1( LA 1010, ( )
=yl = R = — == —. . (— o0; o).
37 3 3) e’V e e)
1011, (— oo; oo). 1012, (— o0; o). 1013, (— oo; — 11U [1; o).
1016, MywmKHH 3Mac, uynkM cosx -+ 2cos28x 4 . .. +ncosndx - ...
KaTop Y30K1amyBud (macavan x = O ga). 1017. Mymkun. 1018, [’ (x) =
= f (x) aan lf((x)) =1L Inf®)=x-4c, f(xy=¢ " . x=0ma f(0)=
X
¢ R . x 1 x—3
=Le" =L c=0Infx)=uxn J)==¢". 1024, — —
3 3
n+4-1 (x__3)n—-l 025. F o
(=1 T 4., 0<<x<C 6. 1025. f(x) =
1 1 (x—1)2
= =243 (x — 24 (x— 1)’ 1026. 1n3+—3—(x—1)——€2‘( 5 f 4
L x—1)° (—n°l @—1 :
_ =7 c 2
+5 Co o — +
Sr<C4 1027, x4 — 4x2 =— 16(x + 2) + 20(x - 2 — 8(x +
. . n ( 72
— —_— xX——
23 4+ (x + 24 1028 vz 1 s - 4)+
+ 2 + 2% - —T o
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N e T ) 1029.e—2(1+"+2 +
3! 1!
22 _2 142
+£%>__;+ ...+(H—m—+ );——oo<x<oo. 1030, 1+
¥ In" 5 n -t
+ -———n———-;-—-oo<x<oo 031 147 4. oy
- i nl;
2x2 4
A4y o< x << 00, 1032, slnzx:-zxz——-- 8:! -4
. 2n—1_x2n x
A= . — . . 1 —_—
4 (=1 @1 + : 00 << X< oo, 1033. In 0+(10
x2 x3
[ — -l C).
RTCRRERT + =0 PETCE )
< 3
4. _ 14 (—1 n2n+l %" ¥) — ——
1034. f (%) ,2"'0( ) ) ) (1 —x) (14 29
i 2 1 : N n
a =14 x4 x2 L= .
1——x+1+2x 1—x e néox’
o
——1————1—2x—}(2x)'~’-{— +(—l)"2"x”+.‘.=2 (= n*x
1+ 2x n=0
o0
w2 f= S a2 D e S YRTEET
n =0 n=20 n=0
24n—3 2n
><2”+])xn' 1035. 2 (—1)'HH ;o oo <L x<{ o
n=1 (2’1) )
1 — 1 a
(sin2x cos?x = —4~sin2 2x). 1036, f(x)=1 -1 E (——l)n_'1 n_n'_ i
2x3 QthLJ-I
—oo < ¥ <Too. 1037, ;(x)—2x+—+ A2 —icx <,
2n 41
(2n— Ot 2n 4- 2
= x2 —_— e —————— v ey
1038. [ (x) = x2 4 5 ¥ + oo @ x + ;

/ 1 1 1
—l<x << 1. 1039, f(x):x-—(\l+—2—) Xz -L <1+—2—+~5') x —

i —; _l_ _1_.) x4 M — [<x 1 1040 ) (x) -
( . { 1 + e} <1l. .
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1 1
- 2 (— 1 lagen )__~ — 5 <x < . 1041 aresinx=x+-

n=1|

1 %8 1.3 x5 13... 2n— 1) x+!
A (2 — 1)
2 3 24 5 24 ... 2n) 2n+1

1049. 1,609. 1050. 2,833. 1051, 2,0043. 1052. 3,1072. 1053. 2,154

(Y10 =23/1,25). 1054. 3,017. 1055. cos 10° ~ 0,0948.  1056. 0,3894.

1057. 0,309. 1058. 0,1973. 1059. 1,649. 1060. 0,779. 1061. 0,608.

1062. 0,758. 1063. 0,310. 1064. 0,747. 1065. 0,487. - 1066. 0,500.

1067. 0,508. 1068. 0,072. 1071. A6comoT AKnuiawmysun. 1072. A6comor
/ (24

AgunrzwyBud. 1073, Y3okaawysun ( 2 —1- TAPMOHHK KATOp OHJ2H
n=1 n

m;gx\oc.nam‘). 1074. HAxpunawysun. 1075. Slkunnawysud. 1076. ¥ soxaa-
mysa. 1077. Abconior sguunamysun. 1078, Ysognamysun. 1079, Hxun-

aawysud. 1080, Sxpunawysun, [08], R = /l_, 12} << ——- 1082,
2
1 1
R:T' ]zi<~e—. 1083. R=10, z==0. 1084. R =1, 1085. R = oo.
1086. R ==2. 1087 R~-—‘— 1088. R L | -
. R=2 R= .~4,IZ<4.
VIIlGos

1 _ 1
1096. V =g y2) x2 42 1097. S:T V ey acty—2x—y+2) (i +2—x),

1104, Koopaunara Goumfan OGouika ©GyTyn Tekucauk. 1105, x + 4y > 5.
1106. x>0, x>0, x+y<C 1. 1107. x2 4 y2< 1. 1108, x>0, y>0.
1109, y = £ x TYyFpu YMIMKNAPAAH TamwKapu OyTyH Tekmeawk. 1110, —I<C
<<, Iyl HIL —x<<y<Kx, x>0, — x> 4>, Jb<0
x2 2

1112, —9-+L4§< LB y=—x y<<x A X122, —2 <y,

—2, —2<Ly<<2 1115, y >0, y>x, x=0. 1116. x24-y2>1,

—_ I 1

2tgr<d M7 y>Vi, x330. HI8 — 5 << 5o ed
OkTauT x>0, >0, 2>0. 1120, x==2. y=+42, z==4-2 TeKHCIMKAAD. Gu-
JaH uerapaiaurad Ky6. 1121, x4-y=C. 1122, y=cx2. 1123, y==x-+c TYEPH
UH3KKIap OHaacH. 1124. y = x% — ¢ napadosianap ousacH. 1125. x2+y2=c
adsianamap ouwsiacd. 1126. y=c—x2 (¢ >0) napaGoaanap ownacu. 1127,
xy=c runepGoqanap oumaacu (|c|l) 1128, x-+y-+2=0 Tekuc.iukka napai-

aen 6yarad x-+y--z=c TekucaHKnap opaacu. 1129, x2+y2 - 22 = ¢2 map-
Kasy KoopavHaTa Gommga OyJraH KOHUSHTPHK cdepasap omdacu 1130. 0.

I 1

1131 2. 1132. 0. 1133. -T. 1134, P 1135. 0. x=pcosg, y=
a
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sin o

=psin @ KyT6 KoOpAMHATARapKra YTHAr Ba lim =1 dopmysagan

a—9 x
0
hofiaa IaHHH . x—»o} fa p— 0. 1137. Yaaykcnz. 1138, (0; 0) nykrana
y—>

ysuamwra sra. 1139, (0; 0) wyxTana yausrmwra sra. 1140, (0; 0) nygraga
yawuwra sra. 1141, (0; 0) nyxkraga ysgamwra sra. 1142, x2 4 y2=1

aflnanapuer xap 6up nykTacHaa ¢ysKuMR ysuaumra sra. 1150, 2,= 2ay —

— 2x, 2, = 2ax— 2y 1151 z,=3x2(— DB, 7j=x — 3P x 1152 ¢, =

Lo e~ s 4 L A

= 4 I yz. 3. u, = — ” —+ " S Uy = - + 2,ux_
X 1 , - - — R

=y ——y . 1154, S, = — axe b, s, =ae . 11585, z, =

sin — 3N =
Yy y ’ 1 Yy ,
=¢ Y .cos— («——-—) s =" ¢ * . cos —. 1156. =
T X

x x2 y X
= 4 (3xy3 — x2 4 5)3 (3y3 — 2x), 2,=4(3xy3 — x% + 53 (gxy?). 1157. 2, =
¥ 1 A 1
! . . x !
S—1 e, z = —e". 1158, 2z, r%-—-cos———cos—‘/—+
x2 v¥oox y y x
} X { . x x i X
--§~—L sin— sin — y 2,7 — T COs Lot — — sin sin—y. 1159.
X2 y - x Y y? Yy x x y x
u; = l/zx)'z"l u'ym 2x¥% In x, u; = yx¥¢ Inx. 1160, u'x =yt T, u'y=
= % Inx 25 = Zyz“lxl'z In x, u'zx % Inx-lny. 1161 u;———
= y cos {xy + yz), ”y == (x 4 2) cos (xy + y2), u, =y cos(xy-tyz). 1162
. z [y . z ¥\, Y y ’
U, =——=1, =— ], u={— In —, 1163. 4',3:
* x(\x)uy y(x) 2<x x f 4:3)

9 8 , , .
= '—5—, fy(4; 3)='5- Hé4. f (1, —1; 0)=0, fy (1; 1; 4)=2sin2,

, 1 3 .
fz<———2-; 0; —1)=—sin(—1) ~ 0,84. 1165.—. 1166. [, (2; )=
1 , . | -
= [ (25 1) = 0. 1167, [, (132; 0)= 1, [, (1; 3 0) = 5 0 %
1 dz
0) = - 1173. y (M) — Ox Vyxu Aynasuum Gyiuua M, HyKTanaru
X

0z
GYHKIHMAKRKAD Y3Tapuill Te3AHrHhH nonaiaiay. Xyl WYHHRIEK, -b—(MU).
Y

1174, Vg, [, (0; 0), [, (0; 0) aap mamxyn smac (z (x; 0) =| x| ynk-
uusmr x =0 pa xocnaacn wmaskya dvac). 1175. Xa. 1176, dz =

1 1
=15 222 dx -} 1023 ydy. 1177. dz = (— —L/; —_ ——) dx + (""‘ + ’}%)d!/‘
X Y X Yy

178, da == gz (xy)* ™) de+ x2 (270 dy + (xy)? In (xy) dz. 1179, dz=
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=2 (xdx - ydy). 1180,  dz=cos y (sin 0 ¥~ . cos xdx —

— (3inx)Y .sinylnsinxdy. 1181, dz=sin 2xdx—sin2ydy. 1182
df (1; 1) = — 2dx - dy. 1183. df (0;1; 2) = 25 dy 1 4e5dz. 1184, de—
= —0,018. 1185. Az ~ — 0,1. 1186. AV= —15,7. KoHyc XaXMH TaxvH-

1
nan 15,7 cm® mugnopra Kamasgu. V :7 nR*H, R=5, H=10,

i
dR = —0,2; dH =0,2; Av =~ dv = BN (2RHdR + R2df) ra ioKopuia-
r4 guAMatiaped Ky#cak, Av =~ — 15,7 cwd xocu1 6yaann. 1187, Av =dv
dopmy.ranan dohnananusr, Av==12nam3. 1188, A=~ 0,08. 1189. A~

=~ 0,94. 1190. A =~ 4,24. (1,94)2 %2 o f(x; y) = x2 ¢¥ YHUHAHHHT
My (1,94; 0,12) nykragars guiimati ne6 xapaiimuz. M, (2; 0) 6y.au6, Ax=
= —0,06; Ay= 0,12 6faamn.  (1,94)2%2x F (M) + Fr (M) Ax +

, d
+ fy(Mg) Ay =4,24. 1191. A= 0,75. 1192. Tj = 262t (2e2t | sin)+

0z et dz o 320X dz
tertaingr 1193, Lo S, LI B
ot e* et dt eX Le dx
I R B
TV Eom o ar gm0 5 T Uyt
v
—+ (u2—2uv) siny;-é—:~—x(2uv——v2)siny+ (u? — 2uv) x cos y. 1196.
0z 1 o 1 ~ 0z 1 T
— =24 — ‘/ —-V_x_-——~2xp— -
as T3 Ty v 2 X
1 x d 1
_—l/_"_. 1197. i = oint tgt 4 —— + tg t+ Iné. 1198.
2 y dt
.6_2 — xy—l.ﬁdi_ y 4 )1 L ) 1199 _§_4 1 _1_.)><
ox =¥ ’dx-x (tp W) Inx+ x ) : Ox-y‘\ X2 |
3 i ( d — x2
xf’(xg+ —y—);—z— :(,H—— f'(xy+—'”—). 1205, — — L2
X oy \ x x dx  x—y?
4 ¥
120, L—— L q207. gy=1 1208 L __| L
dx x ’ dx x
. dy y¥lny 0z
1209, —— == ———7—, 0. 4 = 21t. —=
PP 121 y = 121 3%
bl
=1, gz _ ¢ Lo 2w , 2
dy X—2 0x e —xy dy e?—xy
124, dr— 2T ”dle(’”_ DAY ots.  dree — texde—

X

T
—tgydy. 1216, dr= Z_CHT VA0 yppg ol b —ay, 2, =

XX
224-xye?
=2~ E — 4x, Zyy 6. l22§. 2y =0, 2= sz:: ev, 2, = xe’. 1226.
" (y_xz) // X 1" ” 2
p— — — 2 pX Yz
zx:c (x2+y)2 ,ry (X2+y)2. 2yy (x2.+-y)2' 1227. lex Yy 2 )
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u;y:-u;x=~(l+xyz)exyz; u;z = ”;x = y (I -+ xy2) e*Y%; ”Zz ‘—:u:yzx 1+
o+ xyz) eV, = x222eE g, = a2 2 eFVE 1228 2, = efln y—
siny o« eX cosy ., er .
e ny*: P ‘f““‘_x“, Zyy=— 5 —siny- Inx. 1229, 2z, =
—y2 cos XJ, vy = XY cos Xy — sin xy; z;y: — x2cos xy. 1230. u;x:
=y, =u,=0; u Wy, =iy =1 1232, d%=0. 1233. d%=
3
~———-dx2+——dxdj, d? - dr2dy. 1234, dz=
x

=e ¥V (gyr 4 4ydxdy -+ 2+ 4y dy?). 1235, d2z= 2sin 2y dx dy +

+2x cos 2y 2dy2. 1236. f_(0; 1)=6; f,(y( 1;1) =30; f,, (25 0)=0. 1237.
Fx(0; 0) ==m(m—1), [, (03 0)=mn; f,, (0; 0)=n (n—1). 1238. d] (1; 2)=0;
dlf(l 2)==6 dx2-+2 dx dy-+4,5 dy2. 1243. u (x; )= ()P (). 1244. u (x;
y)‘“P(yH"P(J) 1245. | (x; y) == 1*3(;6-1*2)2%-2“5*2)(5!-1)%-
43 (y— 1. 1246, f (x;5) = y - xy - —-y—ﬁ_——y— 1247 FHY =1 +

—1 M ((x—1 1)p
) (g ))+ R,
1,0081. f(x; y) = Vx - Vg ne6 o6, My(1; 1) bygta mpo@m,ua Teiuiop

“dopmy.sacu 6ynuqa éimur, 1249, (0,95)% O]~O 902. [(x;y) = y* ne6, onubs
Mg(2; 1) nyxTa atpopuna Teitiop dopmyaach 6yimua éimur. 1250, z=x4-

. 1248.

x—2 y—1 z-—9 x—2
4-2y~2; _ _ 1251, 8% — 85— 2 — 4, _
-2y~—2; ) 5 " 1251, 8x — 8y—2=4 5

y—1 z—4 x—1 y+1 z—1
e — 1252, x— 2y 52 = 6; - — '
-8 -1 S A T 3

—2 y—1 z x—m
125 Q4 Y2 P ; —
3. x-2y ) 2 5 1254, 2 x4+ my ;
y—1

= = :—%. 1255. M, (6; —24; 8), My(—6; 24; — 8). Cuprmnr

(*g3 Yo; 2¢) HyKTacCHZA CHPTTa VTKAMILAH YPHHMA TEKHCJHMK TEHIVIAMACH
- ; 2.2

%o (X~ Xg) o (¥ — yo) + 20 (2 — 29) = 0 &rU Xox + yoy -+ 22= xG+yp+
+ zg =4 G6yaamu. MKk TeKHCIHKHHBI NAPAJJEsIHK  LIapTHra  acoca
Yo Xy o .

= == =—" = A Gyaama, Oynuan x,= 3k, g, = — 124, 2z, =4A

3 =12 4

aapnn chepa TeHriiamacura Kyicak, A = 4 2 kem6 uHK@AM BA HajaHrad

x—3 y—4
Hykra  tomvnagd. 1256. 2x - 2y +z=46. 1257 —E%—— =3 =

z—5
= ——;_)—; 0(0; 0; 0) vygraga Bopmaa anmgaanmaran. 1264. z_ .. (1; 0)=
) 1
=0. 1265. zmm(l —2—> =4. 1266. OkcTpemyMra sra aMac. 1267,
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2 nin(l; 0)=—1. 1268. Okcrpemyvra sra swac. 1269. 2 in (V3.

TV3)="6y3 Zmax(—y 31— 73) = 6//3. 1270. 2, (4; —2) =
=8, 1270 g (— L — 1) =—3. 1272, 2z, (4 4)=12. 1273,

2
Zmin (=25 0) = — . 1274 2y, (2 1) ==~ 28, 2y (—25 —1) =28,
f1l

i
1275, 2.4 &—2", 7) = 1276. z(1 1y =2, 1277, 2., (1; 2)=
18 12 36
=05; 2y (—1; —2)=—5. 1278, , .. (1—3, -—1—3—-) =13 1279, x=

3 3 =
= 1/ 2, y=2 ‘/ L X — WHAMHID ACOCHHHHT DANHMYCH, y — LHITMHAD
2n 2n i

Ganangmra. Mavayvkd, WHAHHAD CHPTHHUHT 103H S==271 x2-4-25 xy, v="ix2y.
U=nx%y waptaa S = f(x; y) = 2n(x2 + xy) CYyHKUMAHK 3KCTpemyMmra
TeKWHpHIL Kepak. Epramun Jlarpamxk Gynxumsicunn F = 27 (x2 + xy)+-

+ A(wx%y —v) kypunmmaa oqmmr. 1280, Jur katTa KuAMATH 2(1/72;

’/—22_) = V2, sur xuuux KuhMatd z I\— K;; —g) =—V2. z,=

== 1540 6ysrann yuyH 6epuiran QyHKUHS 3HC KATTA BA SHI KHYHK

’
=2

y
KHAMATJADHTA COXAHHHT YerapacHAa SPUIUMIIA MyMKuH. ¥2 - y2 = 1 afiand
X =Ccost,
TEHIJIAMACH [TAPAMETPHK  KYPHHHILAA g =sint } 0t 2n Gynagn. V¥
. , . b4 Sm

Xonia 2 = cost -+ sint, z;= — sint 4- cos¢ =0 pau t1=—4—, t2=—4— ;
Y=y = VT2; Xy =y = — l%.?_ 1281, 2, (ar i (O 1) =3. 1282,
7y war. x, (B =128, z, . (0; 0) = —4. 1283, Snr xarra Kuit-

) I 2 2
mati 1, sHr kwwdk guiwata —1. 1284, 2, gar. k. —3—-; -? = E;
% gur g, (13 2)=—2. 1285. 2z, .. k. (4 0) =2(0; 4 =91,

a a?

2y, gma, i, 31 3)=0. 1286, x =y=2= = o Hznanadrran KywH-

ayBunnap x, y, a — x—y 6yacun. By xoama gy#wiran macana z = xyla—
—Xx — y) QYHKUUSHUHT MAKCHMYMHHH HM3jamra kentupusagu. 1287, Tewr

TOMOH.H yuGypyak Oyaub, @ =b =c = _?p Gywia a==x, b=y, c=

=2 —x—y. 1288. My(3'5; 1), Mi(— v5 1), 2—y2—4=0
maptia z = d? = x* - (y — 2)? QyHKUUsIHH MuHEMyMra TexkuwHpHur. 1289,
d=1720.
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