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MYKAJUIMMA

Mo omy3uimm panan «Anredpa Ba HOTHAOU aHAIU3»-PO, KU Iap CHHOH
10 cap xapma Oymem, maBOM MemuxeMm. MyHaapuyawm KUTOO a3 Jgoupan
OapHOMaM TabIMMA BacebTap Oyma, Kapub TaMOMH MaBOJU TabIMMHUU
MaKTa0XoW TaMOWIN pué3upo nap O6ap mermpan. Kutod tuOku Menépxon
kUTOOX0U nmapcuu cuHbxou 7-10, kM gap YaHI COJMU OXHMP YOI IIydaaHI,
Taxus Ba Tabu( rapauaaact.

Kutob a3 ce 600 ubopar acrt. Jap 606u 1 mapxymxou HaB — HyHKCHUSIH
nOéTHAONM Ba WHTErpay, 06ab3e XOCHUATXO Ba TATOMKOTH OHXO OMYXTa
memraBaa. (bosa rydT, ku ananu3 0a Kypcu MaTeMaTUKaHW OJIi MaHCyO acT.
Jap makTabu Mu€HAa TAaHXO JJIEMEHTXOU OHpO Meomy3oHan.) boou 2 a3
oMy3umn MahxyMd (QYHKCHSH HUIIOHAMXAHAATHA Ba XOCHUSTXOM OH OFO3
Me€ban. babn madxymu HaB — jorapudm, K amanu Oapbakcu Oagapava-
Oapaop#t acr, oBapAa MellaBaj. XOCHUSTXOU JiorapuM, Tap3Xou Xaj
KapJaHu MYOJWIAXOW HUIIOHIUXAHAATH Ba JOTapU(PMil KUCMH aCOCUU WH
606 mebomann. bob 60 mMadxym nap 6opan myoamnaxou auddepeHTcuaIin
0a UTMOM Mepaca.

Xammm MHUCOJTy MachallaxoW Aap UH 1y 600 oBapmamryna 3apypusiTu
nctudoan TaMOMHU TAXJIyXOM MaBOJIU HA3apUsABHpPO Taynad MeKyHas.
Bapou xamuH gap aBBajl KMCMHU Ha3apusIBUU OaHIPO OO AMKKAT OMyXTa, 0a
CaBOJIXOM Ha3opaTél 4aBOO TapAOHM[IA, MUCOJIXOM Jap OH XaJIyJapo a3
Xyn kyHen. babn 0a xammm cynopumxo mypybs Hamoen. ap Oanmxo
CYNOPHIIIXO TaBpe YOUrup Kapia IIygaaHn, ku 0o ad3yJaHd paKamMu
TapTHOWANIOH XaJUTAIIOH aHJaKe Mypakkad Merapian. bapou xamMuH daH[
MalllK{d aBBajiM Jap OaHj, mac a3 Hazapus oMaaapo MM(OXd ImymypaaH
MYMKHH acT. MaIllkxou Xa/lalioH MypakkadbTap 6o amomartu (*) umopat
Kapla MemaBaHa. bo xaJr kapmaHu MHCOJIy MachallaXxou KUCMU «Marikxou
wioBarit goup 6a 006», KU map oxupu Xap SK 600 HHMcOaTH Xap 5K
nmaparpad¢ oBapaa MeIIaBaHA, [IYMO MYCTaKWJIOHA XYyIpO CaHYUAd
METaBOHE], KM TO KaJOM Jiapada MaBOAM 3apypUpo a3 Xy Kapaael.

YaBobxou MaIIKXoU Xap sk 600 nap oxupall oBapaa MellaBaH/, K1 UH
BAKTU IIYMOpPO Oapou caH M naypyctuu 4aBoOu Edramyna capda
MEKYyHa/I.



Xap sk O6aHg 00 KucMu «Marmrkxo 0apou Takpop» 0a OXup Mepacan.
A3backu mIyMO XaTMKyHaHIa XacTel Ba HMTHUXOHU XaTTHUU XaTMKYH#
MECYIOpe/l, MHUCOJIy Machalaxou MH KUCM aifHaH 6a MH MMTHUXOH maboxat
mopaHn (00 Ha3apAOMITH Ha3apusW TO XaMUH JaM omyxtamyzna). Jap
TapTUO TOMaHU MAIIKXOM WH KHUCM BapHAHTXOM KOPXOU XaTTUU UMTUXOHH
XaTMKyHUH conxon 1998-2002 uctudona mymaann. 'H IMKOHUAT MeTUXa,
KM IIyMO TaXMHHAH YU TyHa OyJaHM MachallaxOd UMTHUXOHH XaTMKYHUPO
JlapK KyHeJ. bapou XxaMiH XOXHMII Kapja MellaBaj, Ki MallKXOW UH KHCMPO
XaTMaH Xall KyHe/I.

Tanabotm CraHmapTd [OaBIATHM MAabBIYMOTH yMYMUPO Jap
ToumkucroH 6a 3pTHOOP TUPUPTA Tap OXUPH OOOX0 MABIYMOTH TabPHUXH
oBapaa MemaBaj. A3 OHXO IMymMO oua 0Oa mnadpouwmu Madxymxo,
HUCTUJIOXXO, PaM3X0 Ba poyeb Oa OyHENrapoOHW aHAIM3U MaTeMaTUKHA
TacaBBYPOT XOCUJI MEKYHE/I.

Bobu cetom, ku «Takpop» HOM A0Opaj, a3 MUCOIIy Machallaxoe uoopar
acT, KM OHXO TaMOMHM MaBojau Makrtabuu cunpxom V-XI —po map OGap
Merupaa. MiH MaBoj Ha a3 pyu OMy3uIIam 1ap uH € oH cuH(], Oamku XaMIyH
00BEKTH MaTeMaTUKi Oa maparpadxo 4ydo Kapaa mrymaact. MacanaH,
Mporpeccusixo, K1 a3 agaa uboparaHja, map aBBaimu maparpadu 1 xuemu
aJaIxou XaKuKi oBapa mygaaH/.

Tamomu maBogu uWH 0600 Oapoum Taliépit 6a MMTHUXOHU XaTMKYH#
TEMOWHA MeIaBal. XaHTOMH Tabiindu nH 600 KHTOOXOW JapCHU TO TaBpa
HalIpHaMy/au MyajuTn(OHN TOYMK Ba YAHIUH KUTOOXOH JAPCHUH MaMOJIUKH
nurap uctudoaa IygaaHsm.



boou 1
®YHKCUSU UBTUJIOU BA UHTEI'PAJT
1. DYHKCUSAU UBTUJ0M BA XOCUATXOU OH
1. TABPU®U ®YHKCUAU UBTUAOUN

Mo ©0a oMmy3ummM aMand HaBU MATEMATHKHA — UHMESPOHUl Ba
KOHYHUSITXOU OH IIypyh MekyHeM. MH aman 6a amanu quddepeHTCupoHi,
stbHE E€QTaHu Xocwian QyHKCHs, amaan 0apbakc acT.

A3 mumcon cap MexkyHeM. dap3 MekyHeM, KM YUCM a3 pyu KOHYHHU

S(t)=t2+2t Xxapakar MeHamosn. SbHe map sax3au Bakth [ yucewm

Macodau 60 uH opmyna xuco0 memymapo Taii menamosyi. Cypbpar Ba
muToOM yucMpo Me€bem. Ul TaBpe KM MeIOHEM XOCHiIa a3 macodau

taitimyna cypprat F(t) 6yna, xocuna a3 cypvar mmro6 a(t) -po menuxan:

Y(t) =s'(t) = (1> +2t) = (t*) +(2t) =2t +2;
at)=9(t)=(2t+2)=2.

2
A¥HaH MUCIIM XaMUH MHCOJI, arap (opmynau [amuieir S = 7 -po

rupeM, Ku oH Macodaepo, Ku yucM BobOacra Ga Bakru I xanromu oson
adruman Taif MekyHan, udona MeHamosd (map Jiax3aum UOTUAOUM BaKT

t=0 cyppar myn acr, spme H0)=0), om rox 6a Bocurau
T PepeHTCUPOHT CypbaTpo MeEbeM:

(t)=s(t)=0t.
HuddepeHTcnpoHnn 1yIoM IUTOOPO MEIUXA:

a(t)=9(t)=g.

Hap MexaHMKa Ba TEXHMKa 0a MachajlaxOoW OBapAaaMOH XOJaTh
OapbakCc BOMEXypeM: MUTOOM HYKTa a(t) (qcM XaM4yH HyKTa KaOyi
Kapja MellaBaj) MablIyM acT, EPTaHu KOHYHU TardiupeOnn cypbaT 19(1:) Ba
koopmunata S(f) Tama6 xapma memasan. Bo uGopam murap, as pyu
xocwan MabayM (1), ku 6a a(t) 6apobap acr, H(t)-po épran Ba Gann
a3 pyn xocwna S'(t) , ku 6a 9(t) 6apobap acr, S(t) -po épran mapxop acr.

WH ryHa macpanaxo 60 épun amau uHme2poril Xall Kapjia MeIaBaH/I.



Tasppud: ®ynakcusan F(X) nap dgocunau (a; b) Oapou (yHKcHSH
f(X) dynxcusm uéTHAOH HOMHMIA MemiaBaj, arap GapoH XaMaHm KHMATXOH
Tariinpébannan X a3 (a; b)

F'(x) =f(x)

6oman. Arne, xocuman F(X) 6a f(X) 6apobap Goman.

Edprann  dynxcusu ubTHMgOMM (QYHKCMSM JOJAIIYAApO  AMAJIH
MHTErPOHM MCHOMAH/I.
2

X
Muconul. @yakcusu F(X) = > nap docunan (—o0;00) Gapou

dynxcusu  f(X) =X ¢ynkensn ubTugOfA acT, uyHKM Gapoum Xap TyHa
X € (—o0; 00)

F'(x)z(x—;J :l(xz)’ :%'Zx:x: f(x).

X
Ba oconii MeGuHeM, K Xocwian — + 95 Huz 6a X Gapobap acrt. ITac

vH (yHkcus HU3 QyHKcusan ubtumon act. daxmoct, kKU 6a you S5 amaau
IWIXOXpO THpU(PTAaH MYMKHH acT. MeOuHeM, Ku 0Oapou (QYHKCHAN

mymaxxacu | (X) = X (yHKCHUSIXOU UOTUION OeITyMOpaHI.

1
M u c o 1 u 2. Bapou dpynxcusu f(X) =—= nmap docunau (0;0)

Jx

dyukeusu F(X) = 2\/; (yHKCuAM HOTUIOM acT, YyHKH O0apou xap ryHa X
a3 (0;0)

F/(x) = (2x) =2 f \/_—f(x)

Aiinan mucnn muconu 1, QyHKCHIH F(X)=2&+C XaHTOMI

KUMaTHu ,ZII/IJ'IXOXI/I noumii kabyn kapmanu C  Gapom  dyHKcHAM

f(x)= \/_ nap dpocunan (0;00) bynkensu n6tunoi MeGoma.



1
Muco nu3. ®yukensn F(X) =—— nap docunau (—o0;00) 6apou

pyukeusn (X)) =— (dyHKCHSIM MOTUOOM IIyga HaMeTaBOHA,

1
(x-1)°
uyynku gap Hykrau X =1 6apobapun F'(X) = f(X) yoit Hamopan. Bane
map xap ake a3 ¢ocumaxou (—o0;1) Ba (L) F(X) 6apom f(X)
(dbyHkcusin noTHION Maxcyo Me€ba.

9 3 0 X. bap xunogu magdxymu xocuna, ku oap cungu 10 oap assan dap
HyKma, 6av0 oap gocuna myatisin Kapoa uyoa 6yo, mapxymu @yuxcusu

ubmuooi sK60pa dap mamomu Gocuna mMyaiisin Meuasao.
?

1. Xanromu mofa myaaHd KOHYHHM XapakaT, cypbaT Ba HIUTOOU OHPO
4yl TaBp Me¢bann? 2. Uit ryHa macpbasiaxo 00 €épuM aMajii MHTETPOHN Xai
kapma memasaHn?! 3. @yakcusu ubtumon umct? Tabpudppo 60 MHCOIXO
Mykamman Hamoen. 4. Yapo Oapom ¢yHkcusu mopamyaa (yHKCUSIXOHU
nbTuoM Oerrymopana?

1. Uc6ot xynen, xu dynxcusu F(X) map docunan momamyna 6apou

dynxeusm T (X) dbynxcusn ubTumod act:

a) F(x)=x°, f (x) =3x°, X € (—o0;0);
6) F(x):%xe, f(x)=x°, X € (—o0;00);
B) F(X)=x7", f(x)=—-4x", X € (0;0);
9 F(x):—%x‘z, F(x)=x". X & (0;00);
m) F(x)=sin3x, f(x)=3cos3x , X € (—o0;00);
e) F(x):1+tg§, f(x)z;, X e (—2r; 2r);

4 4cos? X

4
: 4

%) F(X)=x3 —21, f(x):gi/;, X & (—o0;o0);

3) F(X) =sin(2x+3)+1, f(X)=2c0s(2x+3), X & (~o0;0);

7



2. O nap ¢ocumau momamyna ¢yukeusu F(X) 6Gapou dynxcusu

f (X) (byHKCHSI UOTUION 11y/1a METABOHAT:

a) F(x)=2-cos X, f(x)=sinx, X € (—o0;00);
6) F(x)=12—1, f(x)=i2, xe(-L1;
X X
3.2 1 .
B) F(x):Ex, f(x)= o X € (0;);
B F(X) = XVX, f(x)—g WX, Xe(—o0o0);
B F()=x2+1, f(x)_zi X & (0:0);

e) F(X)=v1-x*, f(X)=—

= xe(-11)°
1-x

3. Bapou dynkcusu T (X) map documan (—o0;00) ske a3 yHkcusxon
uobtumonpo éoen:

a) T(xX)=15; 6) f(X)=2x; B) f(X)=sinx;
r) f(xX)=cosx; nm f(X)=-X; e) T(X)=—cosx;
x) T (X)=-3; 5) f(X)=—sinx; ) f(X)=x*;

k) f(x)=x>; m f(x)=0; v f(x)=-x°

4. ba you HYKTaxo SIrOH (PyHKCHSEpO Ty30peld, Ku 6apodapupo KaHoaT
HaMOSIA:

a) (..)'=15; 6) (..) =cos(X): ) (...)':-X—lz;

e) (...) =2sinx;

-t _
F)('")_zﬁ’ m ()=

cos?x

; 3) (..) =sindx; w (...))=—cos(2x+3).

;1
) ()= G

5. [y ynxcusu n6tumonn dpyukcusu T (X) —po é6en:

a) f(x)=4x; 6) f(x)=sinx+1;
8



B) f(X)=x>; r) f(X)=2-cosx.

6. A3 ce dyHKCHSIHM OBapjally1a XaMOHANIPO HUIIOH IHUXEN, KU JyTOU
qurap MyBo(pHKaH Xocwia Ba ()yHKCUSIM UOTHUIOWH OH acT:

a) f(x)=2, g(x)=2x+3, h(x) = x* +3x +1;
2

) f()=x+1, g(x)=1, hu):€?+x+3;

2
B) f(X)=1-sinx, g(x)=x?+sinx+2, h(x) = x+cosx.

MAIIKXO BAPOU TAKPOP

7. Kosbdurcuentn KyHUMH pacaHAapo, KU 0a rpaduxu (yHKCHUSU
f(X)=2x* —7X+4 nap uykran abenecam X =1 rysaponnma mymaact

éoen.
8. IIlutobu xapakaTpo €b6em, arap YUCM pPOCTXaTTa a3 pyd KOHYHU

s(t) = 2t —t+3 XapakaT HaMOSII.
9. Myonunapo xaj KyHen:

X+ 7+X° —6x+9 =4.

10. Dyuxemsn Y =X°(X—3)-po 60 Epnu XxOCHIA TAIKMK Kapia,

rpaduKanpo coses.

. 5 2
11*. tg @ —po é6en, arap COS2a = 13 Ba « € (7; 3 7r) Goura.

2. XOCHUATXOU ®YHKCUAU UBTUI0N

Hap un Oang Hamyau ymymuu yHKcusu uoTunoupo 6apou pyHKcuan
nonairymaa Me¢oeM.
Taspe muneM, GpyHKCHSIM UOTHIOH ATOHA HecT. Macayial, GYHKCHUSIXOU
2 2 2

X X X
—+5 Ba ——10, Ba ymyman, dyHkcusu ?+C fapou xapryHa

xumatu goumun C , 6apou f(X) =X map documau (—o0;00) pynxcusxou

noTugon maxcyd me€bana. 3oxupaH GaxMocT, Ku Gapku UH Ay (GyHKCHUSH
noTHION amaau noumucT. Humon menuxem, ku uH 0a Xxap ryHa (pyHKCHIH

9



UOTUON XOC acT, s’bHE SIK (pyHKCUSU UOTUAOW a3 aurapam 00 KUMaTH
JouMi papk MekyHas . AHUKAII TaCAUKU 3EPHUH TYyPYCT acT, KU OH XOCUsmu
acocuu pyHkcusu n6TUAOUPO Udoaa MEKyHa/I.

Teopewma. Arap pynxcusn F(X) sike a3 (pyHkcusin uoTHION Oapom
dynxensm f(X) nap pocunan (@; D) Goman, on rox xap ryna pynxcusm
uoTuaoNN PyHKCUAN f(X) Jap uH ocuna Hamyau

F(X)+C
-po nopan, ku aap un 4o C anaam qoMMuM IHIXOX acT.

ITemn a3 ucboTH TeopemMa OypPYCTHU JIEMMaH 3€PUHPO HHUIIOH MEIUXEM,
KU OH XaM4yH HuutoHau ooumii Oymanu (GyHKCHS MabIyM acT.

J e Mm M a. Arap nmap docuiaau (a; b) xocujian (pyHkcusiu F(X)
aiiansTan 6a Hya Gapo6ap Goman, swme F'(X)=0 6Gapom xap ryma
Xe (a; b) , OH TOX F(X) Jaap vH GocHiIa JONMIl acT.

M ¢ 6 o 1. Hykran nxtuépun X,-po a3 Qocunau (a;b) wuaTHXO6
MekyHeM. bapou xap ryHa X a3 uH Qocuna, mMyBoduku Qopmynau
Jlarpanx, uyyHuH HyKTau C-u uH Qocuna Pt memasas, Ku:

F(X) = F(x) = F'(€)(x=x,) -

Base mysoduku mapr F'(C) =0 acr, mac F(X)=F(X,) 6apoun xap

ryna X € (a; b) . SIpne dynxcusu F (X) JIOpOM KMMaTu AouMmit acT. Jlemma
UCcOOT Iy,
Uc6oTu Teopewma. burysop pynxcusxoun D(X) sa F(X) 6apou

dynxcusu T (X) map docunau (@;b) dynkcusxon nbTHmOA Meboman,
apHe Oapou xap ryHa X € (a; b) : CD'(X) =f (X) Ba F'(X) = f (X) . ITac

@(X)-F(X) = (x)-F'(x) = f(x) - f(x)=0.
A3 uH 4o Ba gap acocu jnemma Gapmeosn, ku dapku D (X) — F(X)
(dbynkcusiect, xu gap docwian (a; b) nouMin meboman. M kKumatu

noumupo 60 C' MIopaT Kapaa XOCHI MEKYHEM:
D(x)=F(x)+C, (D
KM OH TyPYCTHH TACIUKH TEOPEMAapO HUIIIOH MEITUXA/.
D30xu 1. MavHou eeomempuu Xycycusimu acocuu QyHKcusu ubmuooi
yynum acm: pagurxou 0y gyukcusu ounxoxu uomuoouu gynxcusu T (X) az

xamoueap 60 eocumau 6a cammu mupu OY napannen kyuonudan xocun
Kkapoa mewagano (pacmu 1).

10



A Muconau 1. ®PaxmocT, ki QYHKCUIXOU
y Pacmu 1. F(X)=Xx* Ba ®(X)=X*+4 Gapou xamon
sk (yHkeus (ynkcusm mdtugomann. Ilac
@' (X)=(x*+4)'=(x*)"+ (4)'=2x+0=2x
Ba F'(X)=2X 6a xam 6apobap Oyxa,
byHKCHSN CD(X) = F(X) +4 nap xakukar
6aposuton u6tunon act. 'papuxu D (X)

«

a3 rpaduku napabonan F(X) 60 Bocuran

>

6a camt Tupu OY , 6a 6omno, 6a 4 Boxun
KYYOHMIAH XOCUJI MeIIaBas.

X

D30 xu 2. Tacouku meopema 0y xocusmu QyHKcusu ubmMuooupo

oapbap meaupad: 1) Xameomu oap 6apodapuu (1) 6a you C 2yzowmanu
aoaou ounxox gyuxcusu ubmuooi xocun mewasad, 2) Xaneomu 000a utyoanu

axe az gynxcusxou ubmuoouu F(X), xamman uynun adaou C -po épman
MYMKUH acm, Ku oueapau 60 bapobapuu (1) ugooa mewiasao.
M u ¢ o nu 2. Humon wmemuxeMm, ku (apku (QyHKCHUIXOH
COS 2X
FO9 =

JouMupo Meéoem. Azdacku

Ba ®(X) =C0S* X nap dpocunau (—o0;00) nonmi act. U

/

cos ZXJ B (C032 x) - %(_sin 2X) -2 —

F/() - () {

—2¢0s X(cos X)'=—sin 2X —2¢0s X (—sin X)=—sin 2X + 2SiNXC0S X =
=-8iN2X+siNn2X=0. Tlac MyBodHKM TacauKu TeopeMa:
C0S 2X cos® X —sin® x

=cos’ x+C;
2

=cos’x+C;

1
=c0s’X+C. Asmnwo C=-=.

2

2cos®x—1

?

1. Humonan noumit Oynanu ¢yHkcuspo OaéH kyHen. 2. TacBusin
TeopeMapo, KU OH Iy XOCHUSTH (YHKCHSH HMOTHIOMPO Hap Oap Merupaf,
open. 3. I'padukxon QpyHKCUAKOU MOTHIOMU K (YHKCHS a3 SKIUrap 4
TaBp XOCHJI MelIlaBaHA?

11



12. Marap (QYHKCHAXOH 3epHH Oapou XaMOH SK (PyHKCHS (PyHKCHSIH
UOTUIOMAHT:

a) F(X)=x%, G(X)=x*+5 Ba L(X) = (x+5)%;

6) F(X) =cos2x Ba ®(X) =2c0s° X ;

5 F(x) = XH ba D(X) =2
x-1 x-1

13. Humon nuxen, ku dynkcusxou F(X) = —sin®x  Ba
D(X) =2c0s” X+sin* X Gapon f(X)=-siN2X ¢yuxcusixon n6ruaoR
6yna, F(X) =®(X)—2 acr.

14. O¢ dynkcusiu ubTugOoMM QyHKCUSIU NaBpit QyHKCUSIM FalpuaaBpi
ITy1a MeTaBOHA?

15*%. Wcbot kyHen, ki (pyHKCUSIM UOTUIOUU (PYHKCUSU TOK (PYHKCHUSIH
qydT acT.

MAIIKXO BAPOU TAKPOP
16. pomapo Coma xyHes:
2X X—y X+Yy
152 2 T2 2 "
X+y | X2—y® XxX°-y
17. Coxau myaiisnuu Gynkcusu Y = /(1 — X)(5— X) -po é6en.

18. Jlap nporpeccusu reoMeTpi y3Bu skym 6a 312 Ba Maxpauu oH 6a

— 0apobap act. CyMMan 4op y3BH aBBaJIal UH NMPOTpeccusipo €0et.

19. Kumatu xyparapuHu (QyHKCUAN y:x4—2x2 -po map mnopuau
[— 2 2] é6er.

20. Pemaxou Myogwiad KBagpaTMM Mcloxuryga 6a -2 Ba 3
G6apobapann. Tu myonunapo €6e;.

3. EOTAHU ® YHKCUSN UBTUJOM. YAJIBAJTU OHXO

Teopeman nmap OaHmM IemMHAa HCOOT KapraaMOHPO acoc Kapna,
HAMyJId yMyMUU (QYHKCUSIXOU HOTHAOUPO Oapou sSKYaHI (PYHKCHSH
nopamryna me€bem. baba yanBanu GyHKCHSIXOU HOTHIOUPO MEOPEM.

12



I
M uconanu 1. Hamymm ymymun ¢ynkcusu ubtumoupo Oapown

dynxcusu T (X) = X2 nap docunan (—o0;00) MeddeMm.
X a 1. Mebunem, ku sike a3 byHkcusxon ubtumonn dynxcusu T (X)

!

X x*) 1 1
dyukemsn — acr, uynkn | — | =—(X*)' ==-3x* =x*. Jlap acocu
3 3 3 3
TeopeMa HaMyJu yMyMuu (PyHKCHSIXOU MOTUI0N Oapou UH (YyHKCUSI YYHUH
acr:

XS

F(X)=?+C.

1
Muconu 2. Bapou yuxensu f(X)=—— map pocunan (0;00)
X

(hyHKCHSIU HOTUIOUN F (X) -po Me€beM, Ku KuMaTall XaHroMu X = 1 Oyman

6a 2 6apobap acr.

X a 1. ba ocoH#l UIaH MyMKHH acT, K1 (yHKCUAN F Gapon ——
X X

map dbocunan (0;0) dbyHKCHSIH HOTHIONR acr, YyHKU

1 1 1
[E) :E'(—Z)X_2_1=—X_3=—F. ITac myBoduKHM Teopema Xap

!

1
ryna Gyukcusu u6tunon namyan F(X) = F+C -po mopana. MyBopuku
X

1 1

mapr F(1) =2 acr, mac F(1) = > T +C=2¢C =2—§=1,5.X,aMI/IH

1
Tapuk, Gpynkcusu ubtugoun matiy6 F(X) = PG +1,5 mebGoman.
X
Mucomnwu 3. Mabaym acT, ku rpapukd (GYHKCHUSIH HOTHIOUH
T
dynxcusu T (X) =—COSX a3 myxranm (E, 12) werysapan. Un ¢ynk-

CUAPO MeebeM.
X a 1. Hamymn ymymum ¢yHKcusm uOTHmouu (GyHKCcHsSH — COS X

dynxensm F(X) =—Sin X+ C me6oman. IMac, 6apou édprann noumuu C

13



T . T
myomunan F (E) =12 ¢ —sin E+C =12, é xu —1+C =12 -po xocun
mekyneM. Az unyo C =13 Ba F(X) =—sinx+13.
Muco nu 4. Hykra a3 pyu xatu poct 60 murob6u a(t) = 4t xapaxar
mekyHan. Jap maxsan ubtumomn ;=1 xoopmunataam X,=2 Ba

cyppataim 6a $y=1 6apobap acr. Koopmunarau nykra X(t)-po xamuyn

(yHKCHSIM BaKT Me€OeM.
X a 1. MH Macpana MUCOJIM TUITMH Machalan 0apbhake, Ku nap canau 1

Kaiin kapaa 6ymem meGoman: a3 pyu ' (t) =a(t) assan J(t) -po, 6ann a3
pyu X'(t) = 9(t) dynxcusu X(t) -po meébem.

Oynukensin n6tHaoii Gapon a(t) =4t dymkemsm 9(t) =2t* +C
me6oman. Bare $,;=9(1) =1, mnac 2.1°+C=1, C=-1. Wnax,

9(t) =2t* 1. Dynakcusu ubTHaOoNn  Oapoun 3('[) Oomran, ¢yHKCUIN

X(t) = %tg —t+C acr. MyBoduku maptn macvana X,= X(t,) =

=X(1)=Z-13—1+C=2. ITac —£+C:2, C:2+1:Z Ba
3 3 3 3

X(t) = St3 —t+—.

® 3 3

II
AxHYH damBamn (yHKCHSAXOM MOTHmOMpo MmeopeM. Jlap catpu sSKym

dynxcusu T (X) Ba map catpu myrom HaMyan ymMyMun (pyHKCHSH HOTHIOUI
on F(X) opapna mymaacr:

F(X) | gon xackl 1 sin x : -
(nowwi) (@ =-1) \/; COSX I cos'x | sin®x
X +1
F(X) | kx+C . +C|24/x +C|-cosx+Csinx+C | tgx+C |- ctgx+C
o+

Hypyctun vH yaaBaia 00 rupudTaHyd XOCHIA HMIIOH JIOJla MEIIaBaJ.
Macaias,

14



! !

(tgx+C) =(tgx) +C'= (ﬂj +0= (ﬂj =

COS X COS X

_ (sinx)'cos x—sin x(cos x)’  €OS XCOSs X —sin X(—sinXx)
cos’ x cos’ x

_cos’x+sin®x 1
cos? X cos? X

Ua taBpe gap osHAa XoxeM aua, uctudomanm WH yaasan &hTaHu
(byHKCHSIM HOTHIONPO Oapon Oab3e PYHKCHUIXO OCOH MEHAMOSI.

1
3 3 o Xx. DyHKcusxou T nap docunan (0; OO), Jap
X

cos? x

(—%—i—ﬂ'k;%—l—ﬂ'k), keZ Ba nap (ﬂ'k;”(k"'l))s keZ

sin® x
MyaiissHaHA. DyHKCHUSXOU HOTHIOMU OHXO 2\/;+C, tgXx+C Ba

—CtgX + C uus map xamMun ocunaxou Myaiisn Xucob Kapia MelaBaHI.
17

1. Uii TaBp caHuugaH MyMKuH acT, ku dynkcusu F(X) Gapou dymk-

cusau f(X) dbyakcusn uoTHmon acr? 2. O€ a3 HyKTaum gomainyna Iy

(dyHkcusu uOTUAON Mery3apan?

21. Hamynu ymymun yHKcusxon u6tugoupo 6apou dyukcusu T (X)
éoen:

a) F(X)=

) f(x) =

2; 6) f(x)=cosx; B) f(X)=x>;

%; m f(X)=-sinx; e) f(X)=—4.

X

22. bapou ¢yHKCHAH f(X) (yskcusn nOTHIONH F(X) -po €éb6em, ku

OH KUMATH JOIAIIYAaPO Aap HYKTaW AOJAIIyAa KaOysl HaMOSII:

2) f(x):%, F(1) =10;

15



6) f(x)= , FE =-2;
)T sin® x (4)

B) f(x)=x°, F(-1)=3;
r) f(x)=sinx, F(-7)=-3.

23. bapou dynxcusn T (X) dbynxcusu nuétunonpo é6en, ku rpadukar

asz nuykrau M merysapan:

a) f(X)=x, M(21); 6) f(x)=sinx, M(0;3);
D f=— MZ:0: pfM=-2. M@5:
COS” X 4
1 1. T,
nfx)==. M(=:3): e) f(x)=—cosx, M(=;0).
X 2 2

24, HykTa a3 pyua xaTu pocT 60 muToon a(t) xapakaT MekyHan. Jlap
nax3au ubtunonn t, koopanmnaraam 6a X, Ba cypparaimr 6a 90 bGapobap

act. Koopnunatan X('[) -po 4yH (QYHKCHSIU BaKT €0em:

a) a(t)=-t, t,=2, Xo="4, 9=-3;
6) a(t) =cost, t=r=, Xo=0, 3,=0.
MAIIKXO BAPOU TAKPOP

25. Dxcrpemaiu Gynkeusn Y = 2 — 2X — X2 -po &6ex.
26. Udbonapo cona xyHen:

sina ++/3cos 1
sina +cos’a  cos(a—30°)

27. Cuctemapo xaji HaMOen:

{\/?—\/V:L
x—/xy =2.

16



/ 6
28. Coxau myaiissnuu Gynkeusun Y = |9 — X —— -po é6er.
X

4. KOMDAXOU COOATAPUMHU E®TAHU
DOYHKCUAXOU UBTUOOU

A3 cababu oH ku mMacbanau édpTaHm yHkcuan nbtuaon Hucbatm
Macbkanam édtaHn xocuna GapbakCc acT, xap ske a3 MH ce koupa ba
Konaaxon MyBoukM AnddepeHTCUpoHii MOHaHa4aHA.

1°, ®yHKcUAn n6Tugoun cymmam gy dyHkeus. Azap F(X) 6apou
f(X) ea G(X) 6apou g(X) ¢pyHkcusu ubmudod 6owaHd, OH 20X
F(X)+G(X) 6apou f(X)+g(X) ¢pyHkcusu ubmudod acm.

Oap xakukat, asbackn F'(X) = f(x) sa G'(X) = g(X) act, nac

(F()+G(x) = F'(x)+G'(x) = f (x)+ 9(x).

Mwnconwu 1. Hamyan ymymun cyHkeuam mnbtungompo 6Hapou
yHKCUAN
f (X) = x* + cos x
meébem.
3
X a n. Asbacku ? ke a3 PyHKCUSAXoM Mbtnagomm yHKCUsm x?,

SinNX ske a3 dyHKCUsixom unbTngomm dyHkemam COSX acT, nac
3

MyBO(bMKN  KOMAau 1% mebuHeMm, Kku PyHKCHAN ?+sinx dKke a3

dyHKeusixon nbTuaomm dyrkeusin T (X) = X* +C0S X meboluap.
3
X .
Yago6: F(x):?+smx+C.

Muconwn 2. Hamygn ymymun cyHkensau mbtugonpo 6apowu
dyHKCUAN
1 1
+_

cos®X  +/x

F(x)=

Meébem.

17



X an. MoHaHau xannu Muconu newmHa Myrnoxmusa poHga, Yagsanm
dyHKcusixom nbtugomnpo (Hur. 6a cax.15) uctudona kapga mebvHem, ku

yHKensn tgX + 2./x 6apou f (X) sKe a3 hyHKCMAXOM UBTUAOMCT.
YaBo®: F(X):Z\/;+th+C.
2° PyHKCMANM noéTugoun cpyHKcUau xocunu 3apbu agap 6ap
dyHkeuns. Azap F(X) 6apou f(X) ¢pyHkcusiu ubmudoi ea K 6ysypauu
doumi 6owad, oH 20x KF(X) 6apou Kf(X) ¢pyHkcusu ubmudod acm.

Hap xakukaTt, asbacku 3apbLiaBaHoapo a3 3epu anomMaTtu xocuna
6apoBapaaH MyMKMH acT, nac

(kF(x) =k(F(x)) =kf(x).
WH Gapobapii oypycTum konaapo HULWOH Meanxa.

Mwuconwu 3. Bapon dyHkeusu f(X)=7SINX dyHkcuam
noeTMOOoNPO MeEbem.

X an. Bapou SiNX ske a3 dyHkcusixom nbTuaoin —COS X act. Mac
MYBOMUKM NH Konaa —7COS X ske a3 dyHKCMAXOM MOTUOOUCT.

Yago6: F(x)=-7cosx+C.

M u c o nu 4. dynkcusiu nbtugoupo Gapon f(X) =5c0s X+ 2x*

MeébeM.
X a n. AsBan kougau 20, 6aba Komgam 10-po TaTbuK Hamyga,
MYBOOUKM Yansanu yHKCUSXom NeTnaom xocun MeKyHeMm:

F(x):5sinx+§x5+C.

Mwu conwub5. KyBBae, ku 6a yscmm maccaawl M Tabcup MekyHag,

a3 pyv KOHyHW cuHycoupaanii Tarimp meéban: F = Asint, kn A>0 acr.
[ap 3epn TabCupy MH KyBBA YUCM POCTXaTTa xapakaT MekyHaa. Mabnym

acT, ku xaHromn t =0 GygaH, cypbat yacm &, act. ba yang 6apobap

6ynaHu cypbaTpo Aap naxsaun gunxoxu t MyansiH MekyHem.
X a n. A3 pyu kyBBa LUMTOOPO MYBOMKN KOHYHU HIOTOH mMeébem:

A .
a=—=—sInt. Cypbar dyHKcuan wnbtmugoum wmutTo6 act, Gapowu
m m

A
xamuH H(t) =——cost+C, kn C ponmum gunxox acr.
m

18



Mysoduky wapt J=3(0) = _A +C,nac C=9+ A . XaMuH Tapuk,
m m

A A
9(t) =4 +———cost.
m m
3% OyHkcusm nbtuponn dynkeusu f(kx+b). Azap F(X)
epyHkcusu ubmudouu T (X), k ea b doumuxo (k # O) 6owaHd, OH 20X

% F (kx+b) gyrkcusu ubmudouu pyrrcusiu T (K X+ D) mebowad.

Hap xakukat, mysodmkn waptn F'(kx+b) = f (kx+b) sa kongan
anddepeHTCnpoHnn yHKensam myppakab gopem

G F (kx+ b)) :%(F(kx+ b))' :% F'(kx+b) - (kx+b) =

:% F'(kx+b) -k = F'(kx+b) = f (kx-+b).

Muconwu 6. Bapon dyHkeuam T (X)=cos(7x—9) ske as
yHKCUaX0M n6TMaomMpo meébem.
X a n. Bapou COSX sike a3 dyHkcusixom mbTMaoid SIN X acT.

1.
BuHoGap uH a3 pyu koupan 3° F(X) =7S|n(7x—9) yHKCUAN MBTU-
govim maTnyb acr.
Muconwu 7. Bapou cpyrkeusixon: a) f(X)=(3x+5)"; 6)
1
f(X) =———— dyHKkcuaxom n6tmgonpo meédem.
V10X -7

8
X a n. a) bapou dyHkcuan X' sike a3 dyHKCHAXoN N6TMAON E acr.

(3x+5)®
8

Bapou (3X+5)7 ske a3 pyHkcusaxon nbtmaoin maxcyd meéban. XamuH

Mac, myBodwmkn kompan 3° doyHKkcusM %( J=2—14(3X+5)8

Tapuk, F(X)= 2—];1 (3x+5)°+C.

19



1
0) Bapon gyHkcuan T fKe a3 yHKkcuaxon nétuaom 2+/X acr.
X

Mac a3 pyu koupan 3° yHKcHsM %-2\/10X -7 :%\/10X—7 Gapou

————— 4dKke a3 yHkeusaxon mnbtuaon mebowan. MHak,
V10X -7

F(x)=%\/10x—7 +C.

?

1. Ce koupan édpTaHn dykcnsaxon noTuagompo 6aéH KyHe[ Ba OHXOPO
60 MUCONXOoUN MyLLaxxac wapx anxen. 2. Vi kongaxo 6a kagom Komagaxom
andepeHTCMPOHN MOHaHaaHA,.

Hamyamn ymymumn cpykenaxom nétmaomn T (X) -po é6en (29-31):

29. a) f(x):4x+x2—i2; 6) f(x):x—i4+sinx;
X X
B) f(X)= 12 +sinx; r) f(x):iz—4sinx.
cos” X X
30.a) f(X)=(Bx-1°% 6) f(X)=(2-5x)°;
B) f(X)=sin(9x+1); r) f(x)=cos(4x-9).
4 2
31%a) fF(X)=———; 6) f(X)=—";
? =G0y ) T0)= 0 o
8) f(x) 3 o f(X)=—-2 1

= e T G 2
cos“(4x-1) X”  sin“(3x+1)

32. Bapon dyHKkcuan f(X) dyHKCHMan unbTugovepo €b6en, ku
rpacbukaiu a3 Hyktan M merysapagn:
1
a) f(x)=2x+—=, M(-2;1);
X
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6) f(x)=x"-1, M (2;10);
B) f(x)=1-3x, M(2;3);

r) f(x):%—8x5+2, M 7).

33*. Hamyan ymymum doyHkeusxon nbtugonn dyHkenam T (X) -po
ébepn:

a) f(x)=1-sin 6x+2cos(%— X);

1 1

6) f(x)= —2x°%;
) T c0523x+i/3—x X
B) f(X):m—4COS(2—X)+3X;
1 2 . T
f(x)= ~2sin(Z - x).
Dy e PG

34. CypbaTu HykTaum pocTxaTTta xapakaTkyHaHga 6o dopmynam
9(t)=t2—3t +1 udopa mewasan. Arap gap naxsav uGTMOOMM BaKT
(t=0) wHykta pap wbTugoM KoopauHaTaxo 6owapn, BoGacTaruu
KoopaMHaTam oH X -po a3 Baktu t 6a Bocutam popmyna Hasucen,

35. Hykra 60 wutobu a(t) =8t +5 pocTxaTTa xapakaT MeKkyHag,.

Arap pap naxsam t=0 cypbatn oH 6a 8 wm/c, koopanHaTtaaw 6a 16
6apobap 6owan, KOHYHM xapakaT HykTapo ében.

36. Hyktan maccaaw M a3 pyu Tupu abcucca gap 3epu KyBBae
xapakaT MeKyHad, KM OH Kad-kagu XamuvH Tup paBoH wyaaacT. [ap

naxsau sakm t kysea 6a F(t) 6apobap acr. Arap xaHromn t=t,
GynaH cypbatn Hykta 6a &), koopauHaTaaw 6a X, GapoGap Gowag,

cdopmynan sobactarum X(t)-po as sakt t é6en (F(t)-6a xucobu

HioToH, t-6a xucobu conusi, F-6a xucobu meTp Aap coHus, M-6a
XMcobu kunorpamm):

a) F(t)=3-6t, t,=1, % =4, x,=-5, m=3;
6) F(t)=8sint, t,=x, % =3, X=2, m=6.
21



MALLKXO BAPOU TAKPOP

37. KnmaTn KanoHTapwH Ba XypaTapuHm dyHKCHAN
f (X) =2x° 4+ 3x* —36X - po aap nopyan [—1; 3] é6ep.

38. Cucteman Myoaunaxopo xan KyHea:

(x=y)(x* —y*) =45,
X+Yy=>5.

39. Pewau gap docunan (0°;180°) sokenGyaan myoaunan
sin x—1=0,5sin 2x —cos x
-po ébeg.

40. bapon kagomMm kMmaTxoum ¢ Myogunam X +2x+c=0 pewa
Hagopan? Kumatu xypatapuHu GYTYHU YYHUH C -pO HWULLOH AMXEA.

41. Az waxpn A 6a waxpu B, kn macodan 6aiiHm oHxo 120 km
acT, Jap SK BakT Ay BenocuneapoH xapakaT HamygaHg. Cypbatu
BernocuneapoHn sikym Hasap 6a cypbaTu BerocunedpoHu aytom 3
km/coat auéartap 6ya, 6uHobap uH y 6a waxpu B 2 coat newTap omana
pacug. CypbaTtu xap sk BenocuneapoHpo ébep.
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§2 UHTEIPAN

5. MACOXATU TPANETCUAUN KAYXATA

Burysop Aap nopyau [a; b] dyHkeuau 6edocunan Y = f(X) noga
wynaacTt, kn gonmanomaTt mebowan. (bapon myansHin ap3 MekyHewm,
KU FaipuMaHdii acT, sbHe 6apou xap ryHa X € [a; b] f(x)>0))

Tabpwud. Purypae, kn 6o rpacdukm cyHkcusam rampumaHdid,
nopyau [a; b], xaTxom poctm X =a Ba X =D maxays acr, Tpanert-

CUAUN Kayxatra HoMmuaa mewlaBaa.

Pacmm 2.

Laknxon ryHOryHu TpaneTcusu kayxata gap pacmm 2, a) — 0)
oBapfia LyaaaHa.

Bo S wmacoxaTu TpaneTcusiu kayxaTtapo uuwopar MeHamoem. Bo
mMakcagn édraHu S, padTopu Macoxatu durypan TarinpébaHaam
AKLD -po, kn oH 60 xaTxom poctn X=a
Ba KL, rpadmkn Y= f(X) gap nopuau
[a; X] Ba XyOW XaMuH nopya maxayn act
(pacmun 3) meomysem. UIH macoxatpo 60
S(X) wvwopaT mekyHem. (XaHromu TaFimp

€pTaHn X mMacoxaTu HomOypaa MyBO-
dukaH Tarimp me€bag. AbHe, macoxatu

ol a X Xx+AX € X
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TpaneTtcuan kayxattan AKLD dyHKkeusam aprymeHTaw X act). DyHKeusam
X03Mp AOXWUMKap4aamMoH OOPOM XOCUATUM aymbe acT, KM OHpPO gap Luakmu
Teopema MeopeM.

Teopema. ®ynkcusam S(X) 6apou cyHkcusin Y = f(X)
dyHKCHAN N6TUaONM acT.

M ¢ 6 o 1. Xocunau dyHkensn S(X) -po meébem. Bo nH Makcaa 6a X
AroH acpsonwm (Macanad, myc6atn) AX -po meamxem. Macoxatn S(X)
adpsonium AS =S(X+AX) —S(X) -po kabyn mekyHaz (pacmm 3).

Bo m Ba M MyBOMMKaH, KAMaTXOM XypATapWH Ba KanOHTapUHU
cdyHkenan T (X) -po pap nopyam [X; X+AX] nwopat kapaa, MacoxaTu
AS -po 60 MacoxaTxou pocTKyH4axoe MyKouca MeHaMoeM, K1 acoCaLLIOH

AX 6yna, 6ananamxoawoH M Ba M meGowana. 3oxmpaH paxMocT, Ku
MAX < AS < MAX

acT. A3 MH Y40

m<—<M.
X

Asbackn dyHKkcuam ©Oedpocuna pap nopyauv [m;M] Tamomu

KMMaTXon MoBaiHMpo Kabyn MeKyHasl, nac YyHuH Hyktam C € [X; X+AX]
AS

T Melwasag, Ku ™ = f(c). (MH Gapobapii xanromn AX <0 Gypam
X

HM3 aypycT acT.) AkHyH AX -po 6a Hyn main kapaa MmebrHeM, Ku nopyam
[X; X+AX] 60 HykTaM X sk4os MellaBad, sibHe xaHromm AX —0

f(c) > f(X). Wnak, xanromn AX —0 i—s — f(X). WH Hasgukwasi
X

HuwoH meamxan, kn S'(X) = f (X) . Teopema nc6ot wya.

Xy noca. XaHromu pap nop4yau [a; b] 6edocuna Ba gonm-
anomar 6ynaHu cdyHkcusam Y =T(X) macoxatn Tpanetcusm kayxat-
tan ABCD (pacmu 3) 6a achaonwm sike a3 cpyHKCUsIXon n6TUAOM
gap nop4am [a; b] 6apobap acT, AbHe

S=Fb)-F@a). 2)

[ap xakvkaT, MyBOMKM Teopemanm x03Mp UCOOT KapgaamMoH Ba

XOCUSATU acocum oyHKCUsaM b Tnaon

S(xX)=F(x)+C,
24



km F'(X) = f(X) acr. Jap 6apo6apumn 6onot X =a rysowTa, AOUMUAN
C -po meébem: 0=S(a) =F(a)+C, svie C =—F(a) . Nac
S(x)=F(x)-F(a).
Bapou Xx0CWn KapaaHu MacoxaTu xamaw TpaneTcusu kayxattaum
ABCD x =b rysowran nosum acr:

S=S(b)=F(b)-F(@).

3 3 0 x. Popmynam (2) xaHromu Aap nopyaun [a; b] ryHoryHaromar
6ynanm Yy = f(X) Hus aypyct act. Bapou nc6ot nopyau [a; b]-po 6a k
XMcca Yydo KapaaH [gapkop acT, KM aap xap sk xuccam [Xi; XM]
(Xo =a, X = b) cdyHkenan Y = f(X) ponmanomat mebowan. dopmy-
nav (2) Gapou xap sik xucca aypyct act, seHe S, =F(X,;)—F(X)
mMacoxaTtu TpaneTcusim kayxattam 60 uH xucca, rpaduku Y = f(X),
XxaTxon poctm X=X, Ba X=X, Maxayabyna mebowan. 3oxupaH
axmocT,km S =S, +S, +S, +---+ 5, ;=
= (F () = F %)+ (F (%) = F () + (F (%) = F (%)) +-+-

-+ +HF (%) = F (%)= F(x) ~F (%)= F(b) -F(a).

Mwuconwu 1. Macoxatn Tpanetcuam
y % kayxaTTan 6o rpacun dpykensim f (X) = x° Ba
: xatxon Y =0, X =3 maxayabynapo meé&bem.

i X a n. padukxopo cxemaBil Kawwwuaa
Macoxatn maTtnybpo 60 xaTxom pax-pax kang
MeKkyHeM (pacmu 4).

(0} 3 X 3

X
Pacmu 4. OyHkensn  (X) = 3 6apou  pyHKcUsAM
f(x)= X’ ske as QyHKCUSIXOM UBTUAOA v
mebowag. NMac myBodukn dopmynam (2) 3 .
33 03 \Q» /_/.
S=F@)-F(0)=>-—=9. Ny
3 3 y// b %
Mwuconmu 2. Macoxatv Tpanetcusu | %7
KayxaTttau 6o rpacumku dyHKCUAN ’ 7 %
f(X)=1+2sinx sa xatxom y=0, x=0, "o X

Pacmu 5.
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T
X= E MaxayaLynapo XxMcob MekyHem (pacmu 5).

X a n. ®dyHkeuau F(X) =X—2C0S X sike a3 PYHKCUAXON UBTMOON
act. Nac myBodmku bopmynam (2)

T T T T
S=F()-F0)==-2cos——-(0—-2cos0)=—+2.
()~ F(0) == —2c0s = ~( )=

?

1. Uin ryHa dwurypa TpaneTcusm kayxatrta Homuaa Mewasan? 2.
Marap xamau WaknxoMm WH ryHa TpaneTcusixO0 XaHromu pgovmariomat
OyaaHn dyHkcuMs gap pacMu 2 HUWOH Aoda wypaaHa? 3. Macoxatu

Tpanetcusn kayxattam dyHkeusn Y= f(X) 60 Bocutam dyHkenan
néTugonaw 6o kagom opmyna ndoga mewasaa?

MacoxaTtu durypam 60 xatxom 3epuH Myxayabyaoapo €bep (42-44):

42.a) y = X%, y=0, x=1, X=2;
l .
6)y:?, y=0, x=1, X=295;
B) Y =sinX, y=0, x=0, X=1;
r) y =CosX, y=0, x=0, x=%.
43.2) y=x"+2, y=0, x=1, X=2;
6) :1+w, y =0, x=0, x=£;
2 4
B) Yy=1+2c0sX, y=0, x=0, x=%;
ny=16-x%, y=0.
44.a) y = (x+1)?, y =0, X =1;
1
6) Y= +2, =0, x=0, x=1;
)y (x+1)° y



B) Y =X—X°, y =0;
ny=x-x, y=0, x=-1, x=0.

MALUKXO BAPOU TAKPOP

45*. Hamyan ymymum cyHkenaxom nbtnaoun dymkeman T (X) -po

é6eq, arap f(X)= 2; ++/6x -5+ 2x* Gowan.
sin“(2x+1)
1 1
46. Xycob kyHepn: 3§ P[4 +i2.
8 9 -
8 3
47. Cuctemapo xan Hamoea:
x® +3xy =18,
3y® + xy = 6.

48. Myopunan tg*x—6tgx+5=0-po map nopuan {O; %} xan

KyHen Ba 4YaBobpo 60 rpagyc HaBuceq.
49. docunaxom MOHOTOHW, SKCTPEMYM Ba SKCTpemanuun pyHKCUsaU
f (X) = 6x—8x°-po &6ep.

6. EOTAHM MACOXATU ®UT'YPAXO

Mo annakaii macoxaTW TpaneTcusn Kayxatae, ku 60 xaTxou
y=1(x), y=0, x=a, Xx=b wmaxaya act, x1cob kapaa metaBoHem
(ur. 6a cdopmynam (2) map n.5). Oap aitHu xon dyHkcusu T (X)
FarpumaHdin xucob kapga MellaBag.

Xono 6a xucobu macoxatu curypaxoe Wypyb MEHAMOEM, KA OHXO
[ap HaTuyam Gypum Ay € skYaHd XaTxou Kay xocun mewasaHa. [Jap

Xannm MWUCONXOM Myllaxxac cxemau ymMymuu EdpTaHn YyHUH
MacoXaTXopO HULLIOH MeOUXEM.

Mwunconwu 1. Macoxatn durypaepo, kn 60 xatxon Yy = x* Ba
y = 2X—X° maxaya acT, Meébem.
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X a n. 1) durypan gogalyagapo CXemaBii TaCBUP MEKYHEM (pacMu
6). 2) ABcnccaxom HykTaxom 6ypuLLm rpadonkxon pyHKCHaxopo Mee€bem:

X2 =2Xx—x*; x> =X; X(x=1)=0; x=08a x=1.
3) Macoxatn Tpanetcusam kayxat-tapo, ks a3 6ono 6o rpadumku
dyHkensin Y = 2X—X* Ba xatxom Y =0, Xx=0, x=1 maxaya acr,

meébem. Bapou uH dyHKkcusam mbtngomm mH dyHkeusipo édpta, dop-
Myrnau (2)-po TaTbuk MeHamoeM. Ake a3 PyHKCUsIXom nbTnaoi yHKensmn

y I
.\
N\
‘o
o 1 2\ X
Pacmu 6.

3

X
F(X):XZ—— act. [Mac MacoxaTM WH TpaneTcusin KayxaTTta

3

S,=F()—F(0)= = ‘%Z% acr.

4). MacoxaTtu TpaneTcuamn kayxattapo, ku 6o xatxon Y = x? , y=0,
x=0, x=1 maxagyn act, meébem. ®yHkcuan nbtuaon 6o hopmynam
3
X 1
F(x) = 3 popa melwasag, 6apov xamuH S, = F (1) —F(0) = 3
5). Macoxatm durypan matnybpo xamuyH apkm Macoxarxo
mMeébem:
2 1 1
S=5,-S ==——===.
3 3 3
Muconu 2. Macoxatn curypan 60 xatxon Yy =(X+2)° Ba
y =4 —X maxayabyaapo veébem.

X a n. MyBodguku cxemam
nap xannm MUCOoNU 1
uctncdona kapgaamoH aman
MEHaMOEM.

1) Tpadwmkn  dyHKCMAXOPO

e
=
=
=

=2 D > coxTa coxau 3apypupo 60 xatu
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pax-pax Kang MekyHem (pacmu 7).

2) Abcnccaxom HykTaxou By-puLumn rpadmkxopo Meébem:
(X+2)? =4—x; X*+4x+4=4-x; x*+5x=0; X(x+5)=0;
Xx=-5, x=0.

3) Macoxatmu 6o xatxou y=4-x, y=0, x=-5, x=0
2
X
maxaynbynapo meébem. dyHkeunan F(X) = 4X—? fKe a3 PyHKCUAXom

n6Tnaon 6apoun Y =4 —X act. Mac mysoduku chopmynam (2):

S~ Y
S, = F(0)~F(-5) = 0| 4-(-5) - | 204+ 2 - 321
2 2 2
4). Bapou édraHu macoxatn 6o xatxom Y =(Xx+2)*, y=0,
3
X=-5 Xx=0 wmaxgyn 6yna, mebuHem, ku F(X):% ske a3
yHKcUsIXOM MBTUAOM acT, nac:
2> (3° 8 2
S,=F0)-F(-5)=—--~~—"*=-+9=11—.
, =F(0)-F(-5) 33 -3 3

5) Macoxatn matny6 6a apky macoxaTtxo 6apobap acT:

S=s,—5 321 1928 _35_19%5-70_125 ,,5
2 3 2 3 6 6 6

?

1. 3uHaxon cxeman ymymum é€dptaHum macoxatu dwmrypae, ku gap
HaTuyan Oypuwm gy € sAk4aHh XaTxou kay Xxocun mellaBag, HombGap
Hamoen. 2. HuwoH pguxed, kKM MH cxema Gapoum xmcobu macoxatu
TpaneTcuaun kayxattae, kK a3 6onot NoéH 60 xaTxou Kay maxayd acrT,
HWU3 TaTOMKWaBaHa4a acT.

MacoxaTtn dmrypam 60 xatxou 3epuH maxayabymapo xucob kyHen
(50-53):

50.a)y =2+X—X*, y=0; 6) y =X, y=2X;

B) y=xX"—2x+1, y=0, x=1, x=4;
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r) y=cos01x, y=0, x:%, X=5r.

51.a)y =X’ +2x, y=0; 6) y=X*, y=6X;

B)Y (x 3%, y=9-2x; 1 y=-x*+3,y=0.
52.a)y = x*, y=3/x; 6) y=x, y=4x;

B) Y= (x 2%, y=4-x*; ny=x*, y=1-x°.
53*.a)y = X°, yzx?, y =2X;

1 ) x?

6 - :X, =—, X 0,

)Y i y y > >

B) Y =X* —2X y=4-x*, x>0;

N y=Xx y =2x%, y=2 x>0,

MALLUKXO BAPOU TAKPOP

54. Xncob kyHen:
33 _52) 5o (11_2).3
4 5 12 3) 12

55. dbogapo Copa kyHen:

a-1 \/EH/_ %
1+ 3 T )
n 2 \/_—i-l

a‘*+a

56. Myogunau COS X + \/§sin X = 0-po xan Hamoep,
57. Myoaunapo xan kyHen;

N1-2X+Xx? = x+1.

58. dyHkcuan nbtumonn dynkenan T (X) = cos(4x—5) -po é6en.

30



7. MA®XYMU UHTEIPAN. ®OPMYNAU HIOTOH-NENBHUTC

1°.Macbanaum xucobn MacoxaTi TpaneTcUs KayxaTTapo a3 HyKTau
Hasapu gurap MyomHa meHamoem. YyH newTapa dap3 MekyHem, Ku

cpyHkenan Y = f(X) aap nopyam [a; b] FapumaHdi Ba 6edocuna acr.
Macoxatu Tpanetcuan kayxatta S -po Takpubidi uH TaBp xucob KapaaH
MYMKMH acT.

Mopyan [a; b]-po 6a BocuTam HykTaxom a =X, < X, < X, <---

...<X,; <X, =Db 6a N nopyaxou AAPO3NALIOH SIKXENA YyOO MEKYHEM.

b-a )
Burysop AX=——= X, — X, Aapo3un nopyam [Xk_l, Xk] acT, k1 gap
n

wh yo k=123 ---n-1,n wmebowan. [ap xap AkM a3 nopyaxou
[kal; Xk] 4yH Aap acoc, poctkyHyau 6anaHanaw f (X, ;) -po mecosem.
MacoxaTi MH pocTkyHYa 6a

b-a
f (Xk—1)AX = T f (Xk—1)

Ba CyMMau MacoxaTxou TaMOMU XaMUH FyHa poCTKyHYyaxo 6a
b—a
Sy === (F0)+ f (x) ++--F (x,))
6apobap act (pacmu 8).

A3 cababu 6ecgpocuna
6ydanu f(X) xaHeomu Hu-
: X0sim KasioH 6ydaHu N, gbHe
\ o XaHz2omu Huxosm Xypd
X 6ydaHu AX, xap sKke a3
pocmkyH4yaxou  coxmauwyda
60 KucMu mpanemcusiu Kay-
Xxammau MasKyp Kapub xam-
yosi mewasad. bo ubopau
: R ] Oueap, xaH2OMU HUXOSIM Ka-
a=x, x; x,| x; X X X%=b % noH 6ydaHu N ¢papausu yoii
dowmaHu bapobapuu mak-
pubuu S, =S 6a MuéH

Pacwvn 8.

meos0. (MIHpo KYyTOX WH TaBp MerysHa: «xaHromu 6a 6eoxupii mann
kapgauu N S, 6a S maiin MekyHaa» Ba MH TaBp MEHABMCAHA: XaHTOMM

n—>owo S, —S)
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WH capsma amanaH gypyct acTt. bap 3ammu uH, Gapoun xap ryHa
dyHkensn  f(X)-u pap nopyam [a; b] 6edocuna (raripumaHdii
BynaHall LWapT HecT) xaHromn N —> oo S 6a siroH aaan Maiin MekyHap.

MyBoduku Tabpud MH aaaapo uHterpanu dyHkenan f(X) as a to b

b
MeHoMaHg Ba 60 I f (X)dx vwopat MekyHaHA, AbHe:
a

b
xaHromy N —>o0 S — j f(x)dx.

(XoHpga mewaBapn: «WHTerpan a3 a To b ad a3 ukc os UKC».)

Agagxon a Ba b xydydxou uHmezporii Hommaa melwasana: a -xyayau

noéuin, b -xyoyom 6Gonoi. Wwopaty I uwopaTM WHTerpan acr.

dyHkensn T (X)  gpyHkcusiu  3epuuHmezpanid, TarinpébaHpgam X
maelupébaHdau uHmMezapPOHI HOM LOpaHS,.

XamuH Tapuk, arap gap nopuan [a; b] HobapoGapumn f(X) >0 yoi
powTa 6owaa, MacoxaTu TpaneTcuam kayxatau MyBodwmK S 60
dopmynan

b
S = [ f(x)dx (3)

ndoga mewasag,.
2° Oap n.5 gupa Oygem, kM MacoxaTu TpaneTcusun kKayxaTtau a3

6ono 6o rpacdmkn Y = T (X) maxaynbyna 60 cdopmynan (2), sbHe 60
cdopmynan S = F(b)—F(a) xuco6 mewasaa. NHpo 60 Gapobapum (3)
MyKOMCa HaMy[a HaTuyau 3epUHPO XOCUI MeKyHeM: azap Oap nopyau
[a; b] pyrkcusu F(X) 6apou yrrcusu f(X) cpyHkcusu ubmudoi

bowad, oH 20X
b
S = j f (x)dx = F(b)— F(a) (4)

acT.
32



dopmynan (4) ¢popmynau Hromor-SlelibHumc Hom popan. Bar
Gapon xap ryHa (yHKCUAWM OUNXOoxu Aap nopyau [a; b] 6edocunam
f(X) mypycr acr. ®dapku F(b)—F(a)-po, kn adsomwm F(X) pap

b
nopuau [a; b] act, 60 F(x) .

JleibHuTC (4)-pOo KYTOX UH TaBp

nwopaT MeKkyHaHA Ba dhopmynamn HoToH-

b b
j f (x)dx = F(x) i (5)

MeHaBMCcaHg,.
AKHYH Muconxou Tatouku dopmynam HoToH — JlenbHuTcpo amaa
mebapoem.

3
Muconwu 1. UHuTerpann Ixzdx -poO XMCcO0 MEKYHEM.
-2

3
X
X an. ®dyukenan F(X) = 3 6apon f(X) =X sike a3 pyHKCHsIXOM

nbTngoni act, GuHobap nH myBocmky (5)

3 3| 3 3 (93
[ xtdx =~ 3G 4,8 152
) 3|-2 3 3 3 3

[N

2
Muconwu 2. UuTterpanu .[COS xdX - po meébem.
v

4

NN

V2

. . T . T
cosxdx=sinxl =sin=—-sin—=1——
2 4 2

b\ﬁ'—.l\)\ﬁ

ENIRE
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Kaiin mekyHeM, ku chopmynam (4) (& (5)) xaHrommn b <a 6yaaH Hua

b a
aypyct act. bap 3ammu  oH J.f(x)dxz—J.f(x)dx acT. WHYyHMH
a b

6apobapuxom (f (xX)+ g(X))dX =

D ey T
D C— T

f(x)dx+j'g(x)dx Ba

b b
[k dx=k[ f(x)dx  (k-poumii) aypycrana.

Munconwnu 3.

4
Mwuconwu 4 Macoxatu curypan 6o xatxon Yy =— Ba
X

y =6 —2X maxgynbynapo xucob MekyHem.
X an. Cxemau gap n. 6 oBapgaamMoHpO TaTouk Hamyda, HYKTaxou

4
Gypuwn  rpagmkxopo  meébem: — =6-2X; 4= 6x* —2x°;
X

X*=3x*+2=0; (X-D(X*-2x+2)=0; x-1=0; x=1;
x> —2x—2=0, x=1++/3. Wnax HykTaxom Oypuw X =1,
X, =1-4/3, X3 =1++/3 meBowann.

XaMuH Tapuk, Macoxatiu
TpaneTcusn maskyp 6a
tapku MacoxaTtu
TpaneTcuam  pocTxaTTau
ABCD Ba MacoxaTtu
TpaneTcusam KayxaTTam
ABCD  Gapobap act
(pacmn  9).  MyBodwmKM
dopmynam (5)

Pacmn 9.
1++/3 1++/3
4dx
S= [(6-2x)dx— | —— =(6x—X?)
! [
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— — — - — —_ 4 —_ — —_
= (6+6+/3-1-2/3-3)—(6 DU‘ 4 43 -3+

4([ -1
—(\/_)2 4=43-3+2/3-2-4=63-9.

?

1. WHTerpanu dyHKcua gap nopyau [a; b] rydpta 4uvpo meryaHa? 2.

®opmynan HioTtoH — JlebHuTcpo Hasucen. Bbapou 4l ryHa dyHKeusm
3epuuHTerpani nH doopmyna gypycr act?

WHTerpanxopo xucob kyHepn (59-63):

V4

2 , 2 ) 3 ) % dx
59.a)£x dx ; 6) !smxdx; B) Ix dx; r)-,[sinzx'
5
4 3
60.2) [+/x dx; 6) [ (1+3x*)dx;
0 0

2 5
B) || — +2X |dX; r) | cos6xdx.
(G |

T

2 3
61% a) [ 2sin? xdx; 6) jsin(2x+%jdx;
0 0
T V4 5 dx
3x—— |dx;
B) .([cos( X 4} X r) ;[COSZZX
r ™ 2x 1
62. 2x+3/x)dx: 6) || —+ dx;
o J @ )I( 5 Mj
1 -1
B) _[(\/;—‘{/;)dx; r J-(X’3—X)dX.
0

35



3 2
63. a) j (x—3)(x +3)dx; j2x+3) dx;
0 0

o [ i ) [

GV2X+3 Sx+4

MacoxaTtu durypam 60 xatxou 3epuH maxayabyoapo xmucob kKyHen
(64-67):

64.a) y=x°, y=0, x=3; 6) y=x>, y=1, x=0;

B)yzg,y:x,x:l; r)y:\/;,y:3,x:0.

T T
65. =2C0S X, =1, X=-—, X=—;
a) y y ; ;
6) y =sinx y—i x=2 x—5—ﬂ-
’ 2 6’ 6
B) y=4x—x*, y=0; ny=x*>-7x+10, y=0.
66.a) Y =3-2x—X*, y=1-Xx; 6) y=x>, y=2x*—-1;
B) y=X°, y=2—X; Ny=x>—4x+2, y=x-2.
67.a) Y=X"—2X+2, y=2+4x-Xx>;
6) y=(x—-2)°, y=4-x;
B) y =X, yzx—lz, x=2
ny=x, y=x%.

68. Macoxatu cpurypaepo xmcob KyHen, kn oH 60 rpadpmku dyHKCusam
y =6X—2x*, pacanga 6a uH napa6ora Aap Kyniau OH Ba XaTut pocT
X =0 maxgyn wypaacr.

69. Macoxatu curypaepo xmcob kyHea, kv oH 60 rpadpmkn dyHKeusam
f(x)= 4-0,5%, pacanpa 6a oH gap Hyktan abeuccaaw X=-1 Ba
xaTn poctn X =1 maxaya wygaacr.
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MALUKXO BAPOU TAKPOP

70. Ncbot kyHen, km OGapou xap ryHa N-u HaTtypanin agagu
n®+3n?+5n 6a 3 Takcum melsasag.

71. Hamyam ymymmnm doyHkemsxom notugomnpo ében;

a) f(x)=34x+1+

1
V2x—-1’

272'
6) f(x)= _+cos —2X |.
72. Myoavnan nppaTcMoHanupo xan KyHea:
\/x+2—4\/x—2 +\/x+7—6\/x—2 =1.

6 1
- >3
(Xx+2)(x=3) x+2

73*. Hobapobapupo xan KyHen:

8. BAB3E TATBUKXOU UHTEIPAnN

Mo annakai sk TaTbuky WHTErpanpo MyouMHa Hamygem: WHTerpan
XaMuyH acrnuxa 6apoun xucob kapgaHn MacoxaTv TpaneTcuan kayxaTTa.

Madoxymu nHTerpan gap reomeTpusi, omsmka, TeEXHUKa, COTCMONOrns
Ba Aurap unmxo Baceb uctudona kapga melwasag. Xono gy Tatouku
WHTErpanpo avga mebapoem.

1°, Macodpamn Tarkapgam yucm. Arap Yucm rFaripumyHTasam b6a sik
camT xapakaT Kapgaa cypbaTtaw BobacTa 6a BakT Tafivp €b6ag, abHe

9 =9(t) 6owap, oH rox Mmacodae, k1 UH YaCM fap MyaaaTv Baktu as t;

10 t, Tai mekyHap,
t
S(t,) - S(t,) = [ 9(t)dt
L5}

mebowaza. Wu a3 6apobapum S'(t) =9(t), abHe a3 on kn S(t) Gapou

3(t) dyHkcuam nbTMooA act Ba a3 dopmynan HioToH — JleibHuTc
6apmeosa.

Mwuconwn 1. Cypbatm yucm (60 M/COHMA) a3 pym KOHYHU
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9(t) = 4t —t? Tariup mMeébaa. Macodaepo, k1 YyicM a3 U6TMAOM xapa-
KaT To bo3ucTtogaHalwl Ta MmeHamosa, meébem.

X a n. Myxnatu xapakatn YyucMpo meébem:
4—t°=0; t(4-t)=0; t=0, t=4.
AbHe Gabaou 4 COHMA YUCM XapakaTpo kaTb MeHamosia. Bapowu
XaMuH

4 3 4 3
S =[(at—t")dt= a2 Ut opgp 4o ®_gp2
: 3)0 3

M.

3 3

M n conwu 2. Yucwm, Kknm cypbatalwl a3 pym  KOHYHU
F(t)=29,4-98t (60 Mm/conns) Tafimp mMeéban, amyan 6a 6ono
naptodta wypaact. banaHaun kanoHTapuHu 6Gonobapoun YMCMpoO
meébem.

X a n. Bakrepo, ku gap myxnatm oH yucm 6a G6ono mebaposia

meébem: 29,4-98t=0, t=3 conua. BanaHoum KanoHTapuHU
6onobaponpo xMcod MeKyHemMm:

3
3
h=[(29,4-98t)dt =(29,4t - 9—5?} [=204:3-49-F=441u
0

2° Kopu kKyBBaum TtarmpébaHpa. Yu TaBpe a3 Kypcu umauka
MeaoHeM, kopu Kyssaun goumun P 6o dopmynan A=PS | kn S kyumw
acT, YeH kapga mewaag. AKHYH xaHromu TaFinpébaHpga byaaHun kKyeea
Gapowu kop dopmMyna XoCcun MeKyHeEM.

Burysop nap Tupn OX 6a yucm KysBam TariimpébaHnan 6edocunan
P = f(X) tabcup mekyHaa. Kopu kysean P -po, ku yucm sepn Tabeupy
OH a3 HykTau X=a To Hyktau X=DbD yolmBas mewasag, Xxucob
MekyHeM. [Nopyaun [a;b]-po 0a N xuccan 6apobap 4yao MEKyHEM, SbHE,

aA=X, <X <X, <---< X, <X, = b nyktaxon  Takcumort
b-a
Byna, AX=—— paposun xap sik xucca acT. [laposum xap sk xmccapo,
n

KV Aapo3umn nopyau [Xk_l; Xk] acT, xypa xucob kapga, dyHkeusu T (X) -
po gap uH nopya TaxwmmHaH 6a (X, ;) 6Gapobap xucob MekyHem

(k=1,2,....,n=1n).B0o uH dapausa mebuHem, ki1 KOp Aap [kal; Xk]
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taxmuHan T (X )(X, —X._,) = f (X, _,)AX act. Kopu kyBBa fap Tamomu

nopyau [a;b] bowapn, TaxmuHaH 6a cymMmauM KOpXO [Oap XMUccaxo
©apobap acT, sbHe 0a

A, = T (X)AX+ T (X)AX+ .o+ T (X, )AX =22 F(xp)+ F(X)+..+ F(X,,) ).
MyBoukn Kucmm 1% n.7 xaHromm N —oo A 6a A maiin mekyHan.
AbHe:

b
A:jf(x) dx (6)

Muconwu 3. Kyssan 10 H dpanappo (npyxuHapo) 2 cm meésoHap.
Yii kagap Kop U4ypo KapgaHu UH KyBBapo Meegbem.

X a n. A3 pyu koHyHu l'yk, kyBBae, ku haHappo 6a Oysyprum X
meésoHag, as pyu dopmynan T (X) =KX xucob mewasag, kn gap uH 4o
K -koadbcpuTcreHTn myTtaHocubin act. Hyktan X =0 6a xonatu o3oau

daHap MyBOOUK, Meosia. MyBodumkn wapTu Macbana
k= 10H = 5OOE, nac f(x)=500x. Xamux Tapuk, MyBOCMKM
0,02m M
o 500x? 0,02

dopmynan (6): A= j500x dx = =250-(0,02) =
0

= 250-(2-10%)? =1000-10* =10 =01 y,

O 3 0 x. fke a3 MyxMMTapuH coxau TaTtbuknm MHTerpan nH xucobu
XayMu YUCMXOM reoMeTpii acT, KM MO OHpO napTodTta rysawTtem. WH
TaTtbuk gap Kypcu reomeTpus mydaccan omyxta MeLlaBag.

74. Cypbaty xapakart (60 M/coHns) a3 pym koHyHn H(t) =2t Tariinp
meébaa. Macodhaepo, kK yucm gap mMyaaatv Jakukam celomMu xapakaT
Tan mekyHag €bep.

75. Cypbaty xapakart (60 M/coHuns) a3 pym koHyHn H(t) =3t2+t+1
Tarimp meébaa. Macodaepo, ku yucm gap 4 CoHnan aBean Tan MekyHag
€bep.

76. Yucm amyanm Go cypbatv aesanau ¥, 6a Gono napTtodra
wypnaact. banaHamu kanoHTapuHu 6onobapoun Yucmpo ében.
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77. Kyssan 60 H kudpos acrt, ku danap 6a 2 cm é3oHuaa wasap.

[apo3nn aeBanaun cdaHap 14 cm act. bapou daHappo 10 20 CMm
€30HMAaH Yii Kagap KOppo MYpo KapdaH no3vm acT?

78. Arap kyeBau Gysyprvaw 2 H danappo 6a 1 cm duwypan,
6apou 4 cm cumwypaaHu paHap Kagom Koppo capd KapdaH Aapkop acT?

79. Nap 3epu Tavcupu kyseam 1,5-10* H peccop 1 cm katb

mMewaBag. bapon gedopmatcuam 6a 3 cm 6apobapu peccop 4ii kagap
Kop 3apyp act?

MALLKXO BAPOU TAKPOP

80. Kumatn ucpogan 0,2x° — 2,4 -po xaHromm X = \/10—3\/1—1 +
++/10+ 3\/ﬁ OynaH xmcob KyHeg.

81. Copa KyHegq:
al® _pts . 2%5 4 pos hs
2% E a% 1 p°s |’

82. Xncob kyHep:
2r
f Via 3 T
cos(2x+—)dx; 6) |sin(x+—=)dx.
a) j (2x+7) >£ (x+3)

2

83. Cymmau waw y3sBu aBBanam nporpeccusin reomeTpn EdTta
wasap, arap b, =32, q=-0,5 6owag.

MABNYMOTU TABPUXIA

1°, Ooup 6a nangouwm UCTUNOXOT Ba uwoparxo. Pam3n mHTerpan
I -po MateMatukm Hemuc omgppud JledbHumc (1646-1716), kn pnap
katopn Mcaak HromoH (1642-1627) ©GyHéarapyn xmucobu amddepeHT-
cvanii Ba uHTerpanin xucod mewasag, conu 1675 goxmn kapgaact. VH
pam3 Tafiiupu xapdu notmHumn S (xapdu aeeanu kanuman Summa —

xocunu Yyamb) mebowan. Xyau kanumaun uHmezpanpo FAkob bepHyni
(1654-1705) conn 1690 newHwuxon kapga 6ya. Wosg a3 kanumawu
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notuium INtegro, km mabHosiw Gapkapop kapaaH acTt, rvpudTa wyaa

Gowan, YyHKM amanu WHTErpoHin dyHKCMsSiepo, KU gap Hatuyau
AndbdpepeHTCMpoHaaHall yHKCUSIM 3epuUMHTErpanii xocun mellasag,

«Bapkapop MekyHaa». Wctunoxu xucobu uHmezpani (Calculus

integralus), ku comm 1696 WoranH BepHynmu (1667-1748) poxun
KapgaacT, Woxaum HaBuM MaTemaTumka xmcob wypna, acocaH 6a Tapaxowu
édtaHn dyHkeuan unbtmgon mawryn ©Oya. Xmcobu umHTerpanii  as
MyOMHaM mMacbanaxou 3uéaun TabuaTwWwKUHOCK Ba maTeMaTukii nango
wyaaacTt. MyxMMTapmHi MH Macbanaxo — Macbanav ousnkasmm €TaHun
Macodae, Ku Yyucmu cypbaTall TaFimpébanaa gap Myxnati MyansiH Tan
MeKyHaZ Ba Macbanau €TaHu MacoxaTy xa4mu ourypaxou reomeTpi,
KM Macbanawv xene kaauma act, meboluaHa.

A3 conu 1797 wuctunoxu c¢pyHkcusu ubmudold Ba 4ou UCTUNIOXU
«pyHkenan Copa», km oHpo dpaHcy3 JKosegp JlazpaHx (1736-1813)
noxvn kapaa 6ya, nango wya. Kanuman noturum Primitvus  uyw

n6Tnaoii Tapyyma mewasan: F(X) =J. f (X)dx 6apown dyHkcuan f(X)

n6Tmaoii Meboluan, arap san as F(X) 60 BocuTan anddepeHTCUpoHi

Xocun wasag,
Hap xo3vpa Maymyu TamMoMU (PYHKCUAXOM WUBTUAOUM DYHKCUSK

f(X)-po uHmezpanu HomyalsH HU3 MeHoMaHd. WH Madxympo

b

NenbHUTC foXun KapaaacrT. .[ f (X) dX -po uHmezpanu myatisH merysHp.
a

Onpo conn 1819 XK. @yplie (1768-1830) poxun kapga oyga.

2°. As Tabpuxu xucobu wuHTerpanin. bucép roaxom xucobu
UHTerpanupo matematukxou KOHOHU Kagum xaHromm xannu macbanaxo
ong 6a édTaHum keadpamypaxou (Macoxarxou) durypaxom XxamBop,
WHYYHUH édTaHn Kybamypaxou (Xaymxoun) 4Yucmxo newryii kapaa
Oypang. Jap vH kaTop new a3 xama 6osg Esdokc (408-355-u new a3
munog) Ba Apxumed (287-212-u new a3 Munog)-po Hombap kapa.

Acpn XVII acpu pyway kamon épraHn xucodbu nHterpanii 6a xmcob
MepaBag. [ap vH gaBpa Ban 6a woxau Myctaxkamu urMum MaTemartuvka
Mybagnan merapgag. XamuyH HamyHa 4YaHg kawduéTu MH gaBpapo
meopeM. [ldep ®epma (1601-1665) conm 1629 macvanan €édTaHu

kBaapaTypau xatm kay Y= X"-po, k1 Aap wH 4o N agaan GyTyHu
annxox, acTt, xan Hamyd. WH xanpo uctudoma 6Oypaa, Y sk4aHg
Macbanaxopo oug 6a édTaHu mapkasu BasHWHIA Xxan kapa. MoezaH
Kennep (1571-1630) ©Gapou xacun KapgaHu KOHYHXOM xapakatu
canépaxo Fosn MHTErpoHUn Takpnbupo uctudopa 6ypa. Ucaak bappoy
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(1630-1677), km yctogm HwTOH Oya, anokam 6GalHW WHTErpoHii Ba
anddepeHTCcMpoHnpo xerne xyb gapk kapga 6yan. Teopemaun gap 6angu
5 ncbot kapgaamoH 6a y maHcyb acr.

Hasapusin cod unmum xucobu umHterpanmpo HioToH Ba JIeWBHUTC
(HoBobGacTa a3 xamagwurap) newHuxon kapgaaHa. OHxo a3 Fosixou aap
Xannu macbanaxou Xycyci uctudogalwlyna, Hasapusam ymymMmpo COXTa,
dopmMynaepo kawd kKapgaaHa, KM X0no HOMW OHXOpo Aopand. Bane
édTtaHn yHkensixom mnodtuagonr Gapom Ouc€p YHKCUMSXO, MaHTMKaH
AaCOCHOK kapAaHu xucobwu HaB gap new 6y,

Hap acpu osiHOa ycynxou aHanuau matematukii 603 xam UHKMLOM
édtaarHa. Oap vH kop new a3 xama JSleoHapd Sinep (1707-1793) Ba W.
BepHynnu caxmrysopaHg. Junep TagkuMku CUCTEMaBUN WHTErpOHUOAHU
PYHKCUSIXOM aneMeHTapmpo 6a MTMOM pacoHug.

[ap WHKMWogn xmMcobu uHTerpani onmmoHn pyc M.B. Ocmpo-
epadckuli (1801-1862), B.A. bynskoeckuli (1804-1889), I1.J1. Yebywés
(1821-1894) chabonoHa caxm ry3owTaaHg. MacanaH, YebylEB HMLLOH
004, KN UHTerpanxoun yHKCUAXON drneMeHTapii MeTaBoHaHg, PyHKCUs-
XOU anemeHTapii HabowaHa. VIH komébumn Bapyactam mnmin 6a xmcob
mepaBag. TaHxo gap acpu XIX 6aéHn katbum Hasapuam uHTerpan 6o
Kywuwn onumun Hemuc bepHxapd PumaH (1826-1866) Ba dpaHcy3
lracmon [apby (1842-1917) 6a By4yyn omag. Oap ubtngom acpu XX as
Tapadun matemaTukxon dpaHcasii AHpu Jlebee (1875-1941) Ba AHOp3
HaHxya (1884-1974), matemaTukn pyc AnexkcaHop XuH4uH (1894-1959)
TaKMWUMW T'YHOTYHN MaddXyMu MHTerpan newHmxo Kapaa wyaaadg,.

MALLKXOWU UNOBAT¥ OUP BA EOB
Bba naparpacum 1.

84. Marap 6apou dyHkcusu f(X) dyHkeuan F(X) nap docunam

(— 00, oo) dyHkenan nbtnagon acr:

a) f(x)=4x-2, F(x) =2%x* —2X+5;
5
6) f(x)=—x"+3, F(x):—X?+3x+2;
X 't
B) f(x):—cosz+2, F(x):—4smz+2x+1;
1) f(x)=sin(2x+1), F(x) =-S5+ 150
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85. Oé pap cocunam (—oo; oo) cdyHkenan F(X) Gapon dyHKkeusm

f (X) dyHkcuamn nbTmaoii Wwyaa metaBoHas;

a) F(x)=x>-2x, f(x)=3x*-2;

6) F(x)=%—cosx, f(x):—%—sinx;
XS

B) F(X)=x"+1, f(x):—€+x;

r) F(x)=2x+sinx, f(X)=2+cosx?

86. Bbapoun dyHKCMsE Hamyan ymMymun yHKCUSXOU KnOTUOoNpO
HaBuceq:

a) f(xX)=kx+b (k 6a b gonmuxo); 6) f(x)=

cosZx
B) f(X)=x" (n-amagm 6ytyn, Nn=-1); ) f(x)=sinx.

87. Bapou dyHkeuan T (X) dyHkenan nbtugomn F(X)-po é6en, ku
OH Aap HyKTau Jofallyaa KuMaTv MabilyMpo Merupag:

a) f(x)=+vx+x, F(4)=10; 6) f(x)=cosx, F(r)=r:

1 1
B) f(X)==, F(2)=0; 1) f(x)=——, F(4)=12.
)()Xs() )()m()
88. Bapou dyHkenan T (X) Hamyan ymymum dyHkeusm nbtnaonpo
é6en:
4 1.
x* 24x

a) f(x)=cos2x— 6) f(x)=

sin? =
2

1 .
(4x-2)°*’
89. Bapou dyHkeman T (X) dyHkeusm ubTmmonpo é6en, ku

B) f(X)=(2-3x)" - r f(x)=x-8sin2x.

rpadukail a3 Hyktan M wmerysapaga:
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a) f(x)=(4-2x)°, M(3;6);

6) f(X)=cos2x, M(%;—4);

B) f(X)=(3X—4)g, M(L3);
1 .

r f(X)—— 2X_1, M(S, 2)

Ba naparpadm 2.

90. Xncob kyHen:

2 4 Vi 4
dx dx : 3

a) | ——; 6) | —; B) |Sinxdx; n | x’dx.

Lu+4f !J& l !
91. UnTerpanpo xucob kyHen: :

: ;
a) _[cos 6xdX ; 6) J'(x5 —X)dx;

0 -3

P L
B) J'(Zcoszz—ljdx; r) _[(3x—1)5dx.

0 0

92. TpaneTcusin kayxaTtam 60 xaTxou godawyna Myxaoyapo TaceBup
Hamoe[ Ba MacoxaTtu OHpo €6ea;:

a) y=5-3X, y=0, x=0, X=-2;
6) y=(x-1)*  y=0, x=0, x=1;
B) y=—X’, y=0, X=—3:
T T
=CO0S X, =0, X==, X==.
Ny y 5 3

93. Macoxatu curypam 60 xaTxou 3epuH Mmaxayabynapo €6ep;:
. 1
a) y=sinx, y==; 6) y=2vx, y=0, x=4, x=9;

B) y=X°, y=4x; ny=8-x* y=4.
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YABOBXO
2.a) Xa; ©)He; B)xa; r)He; p)He; e)xa. 3.MacanaH: a) 1,5x+1;
2
. X .
0) X2+2; B) —COS X; r) SINX; Aa) —?+2; e) —SIN X ; x) —3x+4;

X x° x*
3) COSX; M) —; K) —; n)1; M) ——+2. 4.a)1,5x; 6) SinX;B)
3 6 4
1 1
= nWX; a)tgx; e) —2C0SX: k) —CigX: 3)—Zcos4x;
X
_sin(2x+3)

n) . 5. MacanaH: a) 2x°+1 Ba 2x°+3; 6) —C0S X+ X +1 Ba

x* x*
—COSX+X+2; B) —+8 Ba 7+11; N 2x—sinX+5 Ba
2X—sinx+2. 6. a) g(x); 6) f(x); 8) h(x).7.1. 8.4. 9. 1. 10.

Pacmmn 10. 11. 1,5. 12. a) He; ©) xa; B) xa; 14. Xa, Macanah,

\ f(xX)=a, aeR=(—o0; o) naspii
V 6yna, byHKCUAN neTUAOUALL
F(X)=ax+b raiipunaspii mebowan.

o 2 g 15. Ucbot: Arap f(X)=—-F(—x) &

X

F'(x)=—F'(-x)=(F(-x))  6owaa,
nac F(X)=F(-x)+C. As wun yo
F(O)=F(-0)+C & C=0. nac
F(—x)=F(x). 16. X-y. 17.
(—o0;1]U[5;0). 18. 585. 19.-1. 20. x*x-6=0. 21. a) 2x+C;

Pacmun 10.

_ x° 1
6) sinx+C, B) €+C , 1) —§+C, n) cosx+C, e) —4x+C.

7
22. a) —2—]);2+1O,5; 6) —ctgx —1; B) X -'7_22; r) — (cosx+4).

4
23.a)X?—3; 6) —cosx+4; B) IgXx—1; r)—2x+ 11, ,q)—%+5;
X

45



3
e). —sinx +1. 24. a) X(t) :—%—t+2—32; 6) X(t)=-—cost—1.25. 1.

3

26. 2. 27. (4;1). 28. (—0;0) U[2;3]. 29. a) 2x? +%+1+C;
X

X2

6)—+i3—COSX+C;B) tgx—cosx+C;r)—1+4cosx+C.
2 3x X
— 7 —_ 4
(3x-1) (2-5x) +C;B)—COS(9X+1)+
9
2

_‘ __ic
9(4-3x)°

30. a) +C;06) — C;

r) %sin(4x—9)+C. 31.a) C; 6)

—+
7(2—-7x)?

3 1 1 1 23
Stg(@x-1)+C; 1 ———cig(3x-1).32. a) X’ ———-—;
8) JOAx=D+C; 0 o7 -5 o) a)

5
6) X x+56; B) —§x2+x+7; r)—l—ﬂx6+2x+71.
5 2 X 3 3

33.3) x+%cos6x—25in(%—x)+C; 6)}tggx_ 5 Ll

B)—%ctg(4x+1)+4sin(2—x)+ gxz +C;

1 4 7 £ 3,
N——=+-v7x—-1-2cos| = —x |+C. 34. x(t)=———=t"+t.
44-2x)° 7 4 3 2

2 3
35. x(t)=§t4+gt2+ 8t+16. 36. a) x(t)=%— —%+4t—9%;

6) x(t)=—% sint+3t+2-37.. 37. y,,=Y(2)=—44,

Yoex = Y(=1) =37. 38. (4;1) Ba (1; 4). 39. 90* 40. Bapou C>1, kumatu

xypatapunm 6ytyHn C 6a 2 6apobap act. 41. 15 km Ba 12 km. 42. a)
1 4 1 Vid

2§; 6) ' B) 2; 1 1.43.a) 4%; 6) E(___+lj; B) E+2;
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r) 85l.44. a) 22;6) 2,5;8) 1;r) 1
3 3 6 4

45. —%ctg (2x+1)+%1/(6x—5)3 +§x5+C . 46.4. 47.(-3;-1) Ba (3;
1). 48. 45°. 49. Nlap (— o0; —0,5) Ba (0,5; +oo) kaMmwwasaHaa 6yaa, oap

(— 0,5; 0,5) acpsyHwasanga act. f . =f (—% j=—2, f o= f[%)=2 )

50. a) 4%; 6) %; B) 9;r) 5. 51. a) 1%; 6) 36; B) 10%; r) 43 . 52, a)

5 11
D 1. 2—- .
2 % 5P " ﬁ

koopauHaTtasit rpadukn dyHKeuaxom Y,

53. a) X a n. [Hap sk cucrtemau

2 X
=X, y2=? Ba Y,=2X-po
Kawnga  mebuHem, Kn mMacoxaTu .
durypaepo, km 60 xarxom pax-pax Y ,’f /
HUWOHa wypaacTt, édTaH 3apyp act >
(pacmu 11).

3oxupaH ¢axmMoCT, KA MacoxaTu
maTnyo6:

2 4 4%
S=[(,()=Y, () dx+ [(y,(N-y, 0 dx = | £
2 ol 2 4 X
, X ° X 1%,
(x ——)dx+j(2x-—)dx=—jx dx+ Pacmmn 11,
2 ’ 2 29

8

Il
ot— N
<}

5 4
@2y 242 (32820 )
0 2 3 RTe " 3

4

2
+£.|‘(4X—X2)dX=1'lX3

24 2'3

4 12—%—12 8=4.06) 1—i (Hurapen 6a pacmu 12);  B)

Y2

— (Hurapep 6a pacmu 13);
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N ~
o S y < o
B [N <
il W' I
EN BN BN =N
4 ) y3=2
) i N
y,=1/x 2 O o X
ol " S\ 2
0 1 1{/2 X h 7}[\) [0) 1 X
Pacmun 12. Pacmun 13. Pacmn 14.

J2
NXan S= j(zx —x*)dx+ (2 -1)-2- [ x’dx @(Hwﬁa

S5r
pacMn 14). 54. 26. 55. +Ja. 56. 5t neZ. 57. 0. 58.

%sin(4x—5)+C. 59.a)4; 6)1; B) 9 \/_ 1. 60.a) % 6) 30

ol.
3’
B) 33/2; r)%. 61.a)%;6)ﬁ' g; r)?. 62

> ; B) .a) 76; 6) 14; B)
—%; ) % 63. a) —18; 6) 290; B) V5-1; ) 2(~5-+/2). 64. a) 9;
6)%; E;)1 1 9. 65.a) 2(\/5——) 6)\/_—— 1O§ r) 4,5,

1
66. a) 4,5 (Hur. 6a pacmn 15). 6) 15; B) 4,5; r) 4,5 (Hur. 6a pacvmu 16).

Pacmu 15.

4
A Pacmu 16.

67. a) 9 (Hur. 6a pacmn 17); 6) 2% (Hur. 6a pacmu 18); B) 1%
(Hur. 6a pacmu 19); ) é (Hur. 6a pacmu 20).
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\ Pacmn 18.

v=1%

0 1 2 X

Pacmu 19. = Pacmm 20.

1
68. 21. 69.1=.70.HuwoHaoa nN*+3n’+5n=n’-n+(3n’+6n)=

=M= n(n+D)+3n(n+2). YambwasaHgaxo 6a 3 Takcum MeLlua-

BaHA, Mac, CyMMaalloH Hu3. 71. a) %31/(4X+1)4+\/2X—1 +C; 6)
1—g/8_2_ ZJU

3(3x+2)§—lsin(2—”—2x) 72. [611]. 73
12 2 3 ' e T

{3_1+\/§
3

j. 74. 5wm.75.76 o, 76, O (g=98—2").
29 COHUS

77.5,4 Y. 78.0,16 Y. 79. 675 Y, 80. 2. 81. a—b. 82. a) %; 6) %

83. 21. 84. a) xa; 06) He; B) He; T) xa. 85. a) xa; 6) He; B) He; T) xa.
2 n+l

86. a) ki+bX+C; 6) tgx +C; B) +C; r) —cosx+C. 87.a)
2 n+1
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2 \/— x> 10 . 2 1 \/—
§X X+?—€; 0) SINX+7; B) —74']; r 2+/x—3+10. 88. a)

sin 2x X . 2 . 1 5 1 .
XiCi6) -5 ;B) ——(2-3X)°+————— +¢C; T
+20g +C ) = Jx+C; B) 15( )+8(4x—2)2 +c; )
2 -
X?+4coszx+c. 89. a) —1(4—2x)4+8; 6) SN2X_45. 5
—(3x 4)5+— —J2x-1+5. 90. a)— 6)2; 8) 1+%2; r) 64.

27
5 (s 1
91.a)0; 6)0; B)1; 1) ﬂ(\/ZSG —l). 92. a) 16; 6) 5; B) 20,25;

J§—1
r
2

J§—— 6) 251 ; 5) 102 r) 102.
3
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Gob6u ll

®YHKCUAXON HULLOHONXAHOATA BA TIOFTAPUDMA.
MyOOMUNA BA HOBAPOBAPUXOU
HUWWOHANXAHOATUIO NIOTAPUPMU

§3. ®YHKCUAN HALLOHAUXAHOATA.
MPA®UK BA XOCUATXOMN OH

9. TALPU® BA IFPA®UKU ®YHKCUAU HULLOHOUXAHOATA

Mo 6a omysuwmn pyHKCusie Wypyb MEKyHeM, K4 Bal gap marte-
MaTuKa Ba TaTOMKM OH Aap dum3nka, TeXHMKA, UKTUCOAMET, COTCUOMNOrns
Ba 9KOMOrns Hakwn myxmm mebosag.

T abp u . PyHKcusie, ku 60 dopmynam y:ax ndonaa
MewaBag, (pyHKCUAM HULLOHAMXAHAAri HOM aopag.

Jap vH 4yo a apagu gopawypa 6yga, acoc Hom popapd. TaFiup-
ébaHaan X KMMaTxou Xakukid kabyn MekyHaj, SbHe xam paTcuoHanu Ba
Xam uppaTcuoHani wypa meTtasoHad. Ban HuwoHOuxaHdau dapaya é
dapaya HoM fopaj. Yii TaBpe MenoHeM, 6apoun oH ku udogan a* Gapou

xamau KUMaTxou TaFiimpébanaa mMabHo gowTa Golwag, 3apyp acT, kv
1

a>0 wasaa. (MacanaH, ndonau (—1)E MabHO Hagopad). XaHromu

a=1 6ypaH kumaTM dyHKcus Ooumid acT (6apon xamau KuMaTtxou
aprymeHT kumaTu cyHkeusa 6a 1 6apobap act). A3 xamuH cabab xucob
kapaa mewasag, kn a >0 sa a =1 acr.

Bapow aiiéHii gapk kapaaHu rpacdukn dyHkeman Y =a", rpaduku
X
dyHKCUsxomn, MacanaH, Y = 2" Ba y =(§j -po mecoseM. bo makcaam

édTaHn sikyaHa Hyktaxon rpadvkn Y =2 yageanu kumaTxoswpo 60
kagamu 1 TapTnd megnxem.
WH HykTaxopo aap xameopun koopamHatasum (X;Y) kaina Ba 6aba

OHXOpO 60 xaTn MyHa33aMu AKMyXT namBacT Kapga, rpadmvkpo XOCuI
MeKkyHeM (pacmu 21).
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x -3 2 -1 0 1 2 3
y=2¢| L €L €1 1 2 4 8
8 4 2
. Bapowu COXTaHu rpadukm
8 X
Pacmn 21. 1
y= > XyaM XaMUH Yaasanpo
nctudoaa KapaaH MyMKMH  acT.
1 X
Bapou nH a3 6apobapum [Ej =2
_ i uctncopna Oypoa MeOUHEM, KM
34 3 2 10] 1 2 3 4 x KAMATM WH yHKCUA Oap HykTau
X=-3 6a kamatm y=2" pap

HykTan X =3 6Gapobap acT Ba

(ljx YYHWUH aCT
2) Y '

X0Ka3o. AbHe yYyagsanu KumaTxou

-3

INE
OO‘»—‘

Oap xamBopuu KOOpAvHaTaBi
MH HYKTaxopo Kaing MeKyHem Ba
OHXO0pO 60 XaTn MyHa33am namsacT

)
y=|5]»

XOCUI MekyHeM (pacmu 22).

Hamyaa, rpaduku =

MyowvHau gakuky uH gy rpadouk
6a xynoca Meopag, ku rpadumku

dyHKCHAN y:ax: a) XxaHromu

Pacmn 22.

a > 1 6ynan; 6) xavromm 0<a <1 6ynaH cxemasii Hamyam 3epuUHPO

aopag (pacvxon 23 Ba 24):
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Pacmn 23. . Pacmn 24.

a(,

1

y=a DA i G

o c X c o X

CoxTaHu Oy rpadvkpo, kKu 6a coxTaHu rpaddukn oyHKCUSAN HULLIOH-
AvxaHaari oBapAa MeluaBaHa, Avaa mebapoem.

y Muconu1. Mpadukn y=-2"-
Pacmn 23. / PO Meco3em.

, ; Mo annakaii rpadukm yz(%)x-po
mMenoHeM. Arap Hyktau (@;D) 6a ow

Taannyk gowta 6owapn, nac b=2°%

o ~ acT. A3 uH 4y —-b=-2%. A3 uH

T Gapobapii 6Gapmeosin, KM  HyKkTau

(a;,—b) pap rpadukn y=-2"
yonrmp act. bapbakc, arap Hykrau

=

8 (c;d) pap rpaduku y =—2" yoiirup

Gowap, nac d =-2°, svHe —d =2°.
A3 uH 4o 6apmeoss, ku Hyktam (C;—d) 6a rpacukm y:(%jx Taannyk
nopag.

XamuH Tapuk, 6apon coxTaHu rpadvkn yHkcuan Y =-2"

Kndgpos

acT, K1 rpadmkm y=[%)x Hucbatn tpu OX cummeTpin MHBUKOC Kapaa
wasag (pacmu 25).

Yy X‘

Muconu 2. Mpaduku y:2‘
PO MeCco3eM.

y = 2|‘|

Arap X >0 6owag, oH rox |X| =X

13"
Ba y:[z) act. bapon xamunH pap
yopsikn  AkyM rpadwmkum  matnybd 6o

5 0 " < rpaukn  dyHKcHsam y=(%) Aakxena

Pacmu 26. act. Arap X<0 6owag, |X|:—X Ba
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y:2‘x‘ =27 Mewasag. fAbHe fOap 4YOpsKM AOylOM rpaduk aiiHaH
rpadmkm pyHkensamn Yy = 27 act (pacmu 26).

?

1. Tabpun yHKCHMAM HULWLOHANXaHAArMPO auxea. 2. Yapo acocpo
mMycbaT Ba HoGapobapu 1 xmcob mekyHang. 3. O& rpadmku dyHKCusam
HUWoHAnxaHaari Tupun abenccapo mebypan?

94. As Gaithn cyHkcusixon Y =-3x+6; y=(0,2)"; y=|x+3;

y=(-2)"; y= (%} ; y=1", y=-3" dyHkcuaxon HuwoOHANXAHAA-

r’Mpo HULIOH Anxea.

95. Yagsanu kumaTxou dyHkeuan Y = 3*-po a3 -3 To 3 60 Kagamu

6a 1 Gapobap coxta, a3 pyn OH rpadukm ¢YyHKCUSIXOM y=3X Ba

y= [ET 0 co3eq
3) P '

96. [1ap sk xamBopun KoopauHaTasi rpadhnkxon qYHKCUAXOMW:

a) y=2"sa y=4%; 6)y:(%j Ba y:(ﬂ

-po Kaweq.
97. Npadpukn doyHkcmsxon Y = 5 Ba y= -5*-po pnap sk xamBopun
KoopAuHaTueii cosen.

MALLKXO BAPOU TAKPOP

98. Coxav MyalsiHum yHKeusin Y = V5X —2x? -po &6ep.
1 1\
99. Xpcob kyHepn: a) 81%2°.27 6.9%7°. 6) (2 7] . 401,

1 2 2

100. ba 3apbkyHaHOax0 YyOo KyHeA: a) a—4a? ; 0) ad —b3.
101. KumaTu KanmoHTapuHu cey3Briu Ksagpatum — X+5X—4-po
€bep.
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10. XOCUATXON ®YHKCUAN HULLOHOAUXAHOATA

. 1Y
Bo3z 6a MyovHau rpadukm yHKCUSXOU y:gj Ba y:(EJ

bapmerapgem (pacmu 21 Ba 22). 'padmkx0 HULIOH MeauxaHd, K1 WH
hyHKCUSX0 Aap TamoMK TUpW adann MyansH Byaa, KumaTalloH xamelua
mycbaTt acT. Fanp a3 MH OHXO Xap SK KMMaTu XyApo TaHx0 SK MapoTuba

(nap sk HykTa) kabyn MekyHaHa. Bo nbopaw aurap, myoaunaxom 2° = y

1 X
Ba (Ej =Yy xaHromm Y <0 6ymaH xan HagowTa, xaHromm Y >0

6ynaH TaHx0 SIKTO xan AopaHa. XaHroMu adsydaHn apryMeHT dyHkeuam
y:(%jx achsyna, pyHkcusn y =(1j Kam meLLaBag.
2

MH anHpewaxo 6a xynocae MeopaHg, Ku y:aX — doyHKCUAN

HUWOHAMXaHaarvm acocaw apgagm aunxoxu a>0 sa a#1, popom
XOCUATXOU 3epuH acT (asbackm McOOTM UH XOCMATXO a3 goupan Kypcu
MaTemMaTukam maktabin 6epyH acTt, ncboTxopo Hameopem):

1°, Coxan MyansiHuM yHKCUS TaMOMW MayMyu agagxon Xakuki
R = (—o0; ) acr.

2°. Coxan KMMaTXoM (PYHKCUSI MAYMyu afagxon Xakukuu mycGat
R, =(0; o0) mebolaa. AbHe 6apon xap ryHa kumatu Tafipébaqaan X
KMmatun pyHkemsa mycbat acr.

3°. ®yHkeus Xap SK KMMaTM Xyapo paco sk Mapotmba kabyn
MekyHaa. A3 xamuH cabab Baii Ha AaBpi, Ha YydT Ba Ha TOK acrT.

4O PyHKCUSA KUMATXOW XypATapWUH Ba KaroHTapuH Hagopaga.

5°, Mpadukm dyHKeusa Tupun abenccapo Hamebypag. Hykram Oypuiim
rpadukm yHKCUMAN HULWOHAuXxaHaarii 60 Tupy opguHata Hyktam (0; 1)
act. KoopamHaTaxom MH HyKTa a3 acocu (QYHKCUSAWM HULLIOHOUXaHAArn
BobGacrarii HagopaHz, YyHKM gapadav Hynum xap ryHa agagm a >0 6a
Boxug 6bapobap acr.

6°. XaHromm @ >1 GyaaH, hyHKCUS Aap TAMOMM XaTi POCTU afaaui

R meadsosn (adpsyHwasanaa act), xaHromn 0<a<1 6ygan gap R
Kam MeLuaBap, (kamwaBaHga acr).
7°. Bapow KMMaTXoM ANNXOXM XaKkMKuM X Ba Yy 6apobapuxom:
X

a
nat=at-al; 2 —=a" 3 (ab)"=a’-b%;
a
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oI sy

4oii nopaHa (aap uH 4o a Ba b apaaxou myc6aTi Hobapobapu sikaHa).

NH B6apobapurxopo xocussimxou acocuu 0apaya MEHOMAHL,.

3 3 0 x. [lypyCcTnm xocusitxom 6%Ba 7° XaHroMu paTcuoHanii bygaHu
HUWoHAMxaHaa ncbot kapga wyaa oya. AkHyH 6a xyrnoca meoem, Ku UH
XOCUATXO XaHrOMW afadn Xakukid, a3 OH Yymra mppartcuoHann oyaaHm
Japaya HM3 Yol gowTaaHAa.

Kana mekyHeMm, K XOCUSITXOU 1°-6° MKOH MeauxaHg, ku rpaduku
YHKCUSAIM  HUWOHAMXaHOarih cxemasil, 6e newakin TapTMb [doaaHu
YagBan coxTa wasad. AKHYH YaHd MMCONpo Auaa mebapoem, Ku xanmnm
OHX0 6a XoCUATX0N PyHKCUSA Takst MEKYHaAHA.

Muconwu 1. Mabnym, ku Hobapobapun 4™ > 4" gypyct act. m
Ba N -po MyKouca MeKyHeM.

X a n. Wdpogaxom 4" Ba 4"-po XaMuyH KumMaTu dyHKCUAK
HuWoHanxaHaarmm Y =4° xawromm X=mM Ba X=N 6ygaH xucob

kapaaH MyMKuH acT. ®yHkenan Y =4 acsyHwasanga meboluan sa 6a

KUMaTW KarnoHW oyHKCUSI KMMaTW KarnoHW apryMeHT pocT meosia. Bapou
XammH m>n.

Mwuconwu 2. Hobapobapuu a'<a® aypyct me6owan, a>0.
Acocun a-po 60 BOxMA Mykomca MeHamoemM.
X an. Mysodwmkn wapt 6a kMmatn xypau aprymeHTu 4 kpmatu

Xypau yHkenam a” MyBocbukaT MekyHaa. Bapou xamuH yHkcus
adsyHwasaHaa act. Mac a >1 mebowaga.

Muconwu 3. Anomatu pewan myogunav 0,9* =4 -po meébem.
X a n. Asbackn 4>0 acrt, nac uH myoauna TaHxo SKTO pelia
popan. ®yukcusin Yy = 0,9* kamwasanaa acT sa xaHromu X =0 6yaaH

y =1 me6owaa. Bane 1< 4 acr, nac anomatv pewan Myoguna MaHgi
mebowag,.
?

1. XocusiTxon yHKCUSIN HULLIOHANXAHAArMpo sik-sik Hombap Hamoes.
2. XaHromu patcumoHanii 6ygaHu aprymeHT ©6apobapuxou 3) Ba 4)-po
ncoor kyHen. 3. OE€ yHKCUSIM HULIOHAMXAHOArA KaHWW JoliTa
MeTaBoHan?
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102. fapayan X Ba Y -po mykouca KyHeq, arap Hobapobapi oypyct
bowan;

X y X y X y
- alEHE a3
4 4 9 9 2 2

103. Apagn mycbatm a-po 60 Boxug Mykouca Hamoepn, arap
Mabnym 6owiag, ku:

a)a®?>a%; @ a**<a’; ma®>a’; na’<a
104. padmkn yHKCUAPO CXxemasi TacBup KyHen:

a)y=3"; 6) y=06*; 8 y=15"; r y=09".

105. Coxan kumaTtxou dyHKcuspo ebep:

a)y:(%j +1 6) y=-3"; B)y:—(%J; ny=6"-5;

x—1
) y=2""-2; e)yz@ +2; %) y=[3"-3; 9 y=7"

106. KumaTxom kanoHTapuH Ba xypaTapuHun dyHKkeuspo ébeg;:

COSX |cosx|
_ - 1
:zsmx; 6 -1 9\smx\; | = ; et 1.
a) y ) y=1+ B) Y (4} Ny (Gj

107. ArnomaTu pellan Myoaunapo MyavsH Hamoe[:
a) 23*=45;6)02"=0,3; 8) 0,7°=29; r) 47=0,2.

108. Myogunapo rpacukin xan Hamoen;
a) 2"=4; 6)2*=3-X; B) [%) =X+4; 3 =1-x.

109. Bapon kagom kumatxou X rpadwmku cyHkeusixon f(X) Ba
g(X) xamaurappo mebypaHa:
a) f(x)=2", 9g(x)=2; 6 f(x)=4", g(x)=16;

X

’ f(x)z@, 000==: 0 f(x):@, 0(x) = 0,047

110. Bapou kagom kumatxom X rpacukm cyHkensau T (X) map
noéHu rpacpukm dpyHkenan g(X) vonrup acr, arap:
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a) f(x)=4", g(x)=16; 6) f(x)=0,3", g(x)=0,027 6owan?
111. Hobapobapupo rpadmkin xan kyHen;

a) 2 >1-x; 6) (%} <x+1.

MALLKXO BAPOU TAKPOP

112. KumaTtn ndogam agagupo xmcob KyHea:

1
4\8
a) 243" 6) [%} ;
7

1 1 2 AT
B) %:2437 Nk r) 3/100 - (+/2)3 (gj .
113. Ndopapo Copa kyHea:

11 L Jx—4

X2 +y?2 | —(4xy)z; 6 ;
a)( yj (4xy) T
5) a-b ) X—8

’ 2 1
Va+ib X% +2x3+4

114. Kagome a3 nH agaaxo KasioH acr:

1 V3 1 -2,25
a) [—j & 27 6) 3" & [—j ?

V2 3
115. Xocunau dyHkcusapo ébep;:
a) y:\/;(x+2); yZZXX—l.
116. Myogunapo xan kyHen:
a) sinxcosx—i- 6) ctg[z—%—i

2’ 3 4) J3°
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§4. MYOOUINA, HOBAPOBAPI BA _
CUCTEMAU MYOOUNAXOUN HULLOHANXAHOATU

11. MYOOQUNAXOU HULLOHOANXAHOATA

T ab pu d. Myogunae, ku gap oH HomMabNyMm Aap Aapava acr,
Myoaunau HAWOHAMXaHAAarkn Homuaa MellaBsag,.
Myoaunau oauTapyvHN HULLIOHAMXaHAArA UH Myoaunau

a*=b (1)
mebowag, kn a>0 sa a =1 acr. Yn Taepe, kn gap n.10 auaem coxam
KAMaTxon dyHkeuaM Y =a’ Maymyu agagxoum  xakukuu  mycbat
R, =(0; ©) acr. A3 xamuH ca6a6 xaHromn b <0 Gygan myoaunan (1)
xan Hagopaa. Xavromu b >0 6ygan as cababu oH ku yHKCUS
adsyHwasaHaa (oap xonatm a >1 6ynaH) é kamwasaHaa (oap xonatm
0 <a <1 6ynan) acT Ba xap K KUMaTy Xyapo paco sk MapoTuba kabyn
MekyHaz, myoamnan (1) TaHxo sk pelwla gopag. bapou édpraHm nH pewa
apapm b-po pap Hamyam b=a° wndopa kappaH nosum act. A3
©apobapum a*=a‘ ea XOCUATXOU PYHKCUAN HULLOHOMXAHOAr 30XMpaH

H6apmeosa, kn X =C pewau (1) mebowag (Hur. 6a pacmxoun 23 Ba 24).

930xu 1. Myoamnaxoum HUWOHAMXaHAArVe, kK 60 OHXO MO Aap
Kypcu MakTabii capy Kop [OOpem 4YyH kouga Ga myoaunaxou Hamyam

a'™=a%" w f(x) Ba g(X) dpyHkcusixom HucbataH CopaaHd,
oBapaa MewasaHg. Myogunapo 60 myogmnam 6a oH 6apobapkyBBau
f(X)=g(X) wuBas kappa, xannum oxupuHpo Me&baHa. A3 cababu
H6apobapkyBBarii MH xan xannu matnyou Mmyoaunau aBesana acr.
O30x1n 2. daxmocCT, KM TaCBMPM BMU3yanun (Hazappacu) xap ryHa
apagu myc6atn b pap Hamyam a° ocoH Hect. MacanaH, 6apou édTaHu
xanmu myoaunan 2 =3 apagu 3-po pap Hamyam 2° ucdoaa kapaaH
nosum Meosia. MapyaHge YyHMH C ByyyadowTa siroHa acT (Bail agaau
mppaTcuoHanin mebowapn), MO XaHy3 Talmép HeCcTeM, KM OHpPO aHuK é

Takpnbii HaBuceM. Tap3un xannu WMH ryHa myoamnaxo gap n.18-u xamuH
0606 oBapaa mellasag.

Muconu 1. Myogunan 62 =3/36 -po xan mekyHewm.
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2
X a n. As6ackn 36 =67 sa /36 =3/6° =6° acr, nac myoaunapo
2
nap Hamyan 62*°° = 63 HaBuwwTaH MyMKUH acT. ACOCXO0 siKxena LuyaaHa,

2
Aapayaxov MyBogmkpo Gapobap kapga 2X—3 = E-po XOCUI MEKYHEM.

A3 1H Yo:
5 5
6x—-9=2; 6x=11; x:lg. YaBob. 16.

9x-20
2

Muconwu 2. Pewan myogunan 0,25 2 =0,5" -po meé&bem.

X a n. Assan KACMM Yanu Myoaunapo Tabaun Meamnxem:

9x-20 9x—20 2'9X—20

025 2 =(052) 2 =05 ? =05"%.

XamuH Tapuk, xanmu myogunan 0,5”2° = 0,55 -po édran nosum
acT. Pewaxou MH Myoauna dakaT xaMoH agagxou X mebowaHa, Ki
oHxo pewan 9X—20=x? & x* —9x+20 = (x—4)(x—5) =0 xacraHg.
Pewa 6ypanun agagxon 4 Ba 5 Bozex act. YaBo©6. 4; 5.

Muconu 3. Xanmm myogunan 4* +4** =1,25 -po meé6em.

X an. [HOopem 4*'=4*.471=4" % = 4? WHpo pap myoauna ry-

X

3owTa 4X+47:1,25 & 4.4°4+4=5 Ba & 5-4*=5-po xocun
MEKYHeM. XaMWH TapuK,
4*=1 & 4*=4° Asvunyo x=0. YaBo06:0.

Hap 6ab3e mMyogunaxo yHKCMAW HOMabAyM Jdap Adapayaxouv
ryHoryH meosHa. WH  ryHa wmyogunaxopo 60 poxwn  kapaaHu
TaFnpébaHgamn HaB xan kapaaH MyMKUH acT.

Muconu 4. Myogunam 2-9% —3*' —9 =0-po xan mekyHewm.
3apbwaBaHgan  y3BM  AKyMM  Myoaunapo  gap  Hamyau

9* =(3%)* =3 Ba yseu gyompo aap Hamymgn 3% =3%.3=3.3
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TacBMp kapaa, Myogunapo Aaap Hamyam 2-3%—-3.3*-9=0

meHaBucem. 3° =t wwopar kapaa, myogunam 2t?—3t—9=0-po
XOCWN MeKyHeM. Pelliaxon uH Myoaunan KBagpaTupo Meébem:

_3:V9+42.9 3x9 _ 6_ .. _12_
- - 215 t,=C=

;4 3.
2:2 4 4 4

t1,2

Myogunan 3 =t, =—-15 xan Hagopag, uynku —15<0 act.

Myogunan 3" =t, =3 popou pewan X =1 act. Yas06: 1.

Hap oxup 603 xannu gy Myoaurnapo MEOPEM, KU OHXO HuchaTtu
MYOAMIIaxon MyouHallyaa MypakkabaHs.

Muconu 5 411252 :i

45
Kucmxom yan Ba pocTv Myoamunapo xaMvH TaBp Tabaun meguxem, ku
Aap acoc 5 6owag;:

410572 [ 3 —ZX]i 220 5 5 1
125°% = |(5°f *|* =5 T
54
A3 nH Tabannanxmxo 6apmeosa, kn myoauna 6a myogmnam xaTtum
3 3
Z(B_ZX) = 2 & 3—2X =1 6apobapkyssa act. YaBo06: 1.
Muconu 6. 3-22%+6-2.32=0.
AsGackn 2°* =4*, 3 =9 acr, nac pewau Myoauram

3-4"+6*-2-9" =0 -po édpTaH noa3um act. M1 Mmyoaunapo y3s 6a y3B
6a 9 Takcum meHamoem:

X X 2x X
3 4 + 6 -2=0 & 3- 2 + 2 -2=0.
9 9 3 3
TaFVIMpéGaH/J,aVI t=[§J -po gooxun Kapga, myoaunaun kKkesagapatun

3t? +t —2 = 0-po xocun mekyHeM. Peluaxon vH Myoauna

~1+1+43.2 -145
R
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X
xacTtaHgd. Myoaunau (gj =1, =-1 xan HapowrTa, pelwan Myoaunau

2" 2
—| =1, =— 6owansakact. Yaso6b: 1.
3 3

Xy noca. MyovHau gakuky Tap3am xannum muconxon 1-6 HMLIOH
mMeauxan, ku gap Tabaungumxum Myopunaxoun (Mdoaaxou) HULWOHOM-
xaHaarin 6apobapuxoe, KM XOCUATXOM acocun gapadapo udoga me-
HamMosHA, Hakwm acocnpo MebosaHa. (Hur. 6a bapobapuxoun 1) — 5) —u
n.10-n §3).

5

1. Bbapobapunxoepo, KM XOCUATXOM acocun papadapo udopa
MeHaMosHA, HaBucen. 2. Yii ryHa myoamnapo myogunam HULIOHAM-
xaHgarii meHoMaHg? 3. Yapo myoamnam (1) € xan Hagopag, € TaHX0 SKTO
xan gopan? 4. [ap kagom xonaTt JoXun KapgaHu Tafinpébangan Has
xannu Mmyoamnapo OCoH MekyHaa?

Myogunau HuwoHanxaHaarnpo xan Hamoen (117-126):

117.a) 2" =32; ©) (§]=81; B) 4 =128; r)(%):i.

118. a) 2X*2=1; 6) 35x+1=92x; B) 3/2x—l:\/§; N \/W:
DRC O
119.a) | — =|—1 ; 6)| — | =|>|:
7 9 9 4
2 1-2x 27 -3 4 X+2 5 6
a2 - (Z] o(a] -(5):
3 8 25 2

120.a) 4 +4" =320;  6) 3* 3" =6;
B) 53X+6 _53X+4 :600, I_) 2X+l+3.2X _5_2X+2 +12020

121.a) 4 +2" =2; 6) 9 -3"-6=0;
B) 41 42X —5=0; r) 4 —3(/4)*—4=0.
122. a) 2 -3.2¥? =5; 6) 2-9*+9*" =19;

B) 2-3"—-4.3?=150; 1) 57" 5" =24,
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x-1 1-x
123.a) 2¥t =31, 6) (lj _ (EJ ;
2 5

B) 6x+1 — 7x+l; F) 8x—3 :93—x )
2x-1 2x-1 4x+1
124. a) 34X+10 .56X+2 :155X+6; 6) l . 1 — i :
2 6 12
B) 2X '5x :103x+1; F) 74x+3 _34x+3 — 212)(—1.
1-x X
125.a) 2* +2** =10; 6) (1L :_3;
3 3 3

B) 93 43=4.3%3, 4 -025%=15.

9 71/x-1-3 3 3v/x-1-293 11 8x2+5x 2 —2x2-8x
126.a | — = = © 6) | — | £ :
3 2 2 11
B) 11-3* =3 -5; ) 3 —2=410-3"2.

MALLKXO BAPOU TAKPOP

127. Mavnym, km 01°<01” act. Xkanon act & y? Arap
3,2* < 3,2’ 6owap uin?
128. Myogunaun nppaTtcrmoHannpo xan Hamoen:
4x +8/x-2=0.
129. Macoxatn durypaepo, k1 60 xatxon Y=-X’+4Xx—3 Ba
y =0 maxaya acr, xucob KyHeq.

130. bapowu nctexconu sk getan koprapu akym HucbaTt 6a koprapum
AyloM 6 Jakmka BakT Kam capd MeKyHaz,. Xap KagoMu OHXO Aap Myadatu
7 coaT vaHpg AeTanii UCTexCon MeHamosiHA, arap Mabnym 6owap, kv
Koprapwv sikym gap vH mygaat 8-To getan 3uéa uctexcon kapaaact?

12. HOBAPOBAPUW HULLOHAOAUXAHOATA

Xannu oautapuH HoBapo6apnxou HULIOHAWXaHAarA a3 kabunn a” >b ;
a*>b; a*<b; a*<b 6a xocuarxon mabnymn cyHkcusu Yy =a"
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Taka MekyHag. HoGapobapuxoe, km 60 OHXO capy KOp XOxeMm [OoLT,
acnaH 60 épuun TabaunoTn anHuAaTIA 6a Hamyam

a2t 0> 90 & 4100 <4000

oBapAa MellaBaH4. XaHromy xannu OHXo oHpo 6osg 6a abTMbop
MpuadT, K1 dyHKCMan Y =a* pap Tamomu TMpW agaaid MyaiisH 6yaa,
xaHromu «a >1 6ypaH adpsyHwasaHga Ba xaHromm 0<a <1l 6ypad

g(x)

f
KamwaBaHga act. MacanaH, HoGapobapun a ®>q xaHromu a >1

6ynaH 6a Hobapobapun f(X)>g(x) sa xavromn 0<a <1 GynaH 6a

Ho6apobapun T (X) < g(X) 6apobapkyssa act. Bobacra 6a 6ysyprum a

xannu sike a3 Hobapobapuxon Maskyp xannm maTtnyom Hobapobapum gap
aBBan gogalwlyaa acrt.

Muconu 1. Hobapobapm 72 < 7" _po xan mekyHem.

Asbackn dyHKCUAM HULWIOHAMXaHaarM Y = 7° adayHwaBaHaa acT,

nac 6a kMMaTM kamum QYHKCUS KMMaTU Kamy aprymeHT poCcT Meosia.
Bapon xamuH HobGapobapum maskyp 6a Hobapobapum

2X—-1<14-3x

6apobapkyBBa act. VIH HoBGapobapum xaTTmpo xan kapga Meébem, kn
X <3 mebowaa. Yaso6: (—oo; 3].

Muconwu 2. Xanmm HobapoGapum 0,4 >0,16 -po me&6em.
0,16 =0,4°> 6ynaHpo 6a Hasap rupudTa, Ho6apobapupo Aap Lakmu

0,4°'>0,4° wmenasucem. dymkeusn - Y =0,4" kamwasanga act
(acocaw 0,4 a3 1 xypa act!). bBuHob6ap nH HobGapobapii 6a HoGapobapun
5x—1<2 & 5x<3 6apobapkyssa act. A3 uH 4yo X<0,6. Yaso6:

(—o0;0,6).
Mwnconwu 3. Hobapobapum

2.9 -5.32 <27

-po xan MeKyHeM.

AsGackn 9 =(3%)"=3""?=9.3" pa F*?=3.3"=9.3" acr,
nac Hobapobapuu gopawwyaa 6a Hobapobapuu

18-3% —45.3*-27<0
64



6apobapkyBBa acT. Arap Tafimpébanpan HaB t =3"-po goxun kyHem,

HoGapobapii Hamyan 18t° —45t—27<0 & 2t*—5t—3<0-po
mermpag. WH HobGapobapupo xan MekyHeM. Myoawmnam kBagpatum

2t> —5t —3=0-po xan kapaa peLuaxon oHpo Me&bem: t = —%, t,=3.

1
SAbHe 2t° —5t—3= Z(t + E](t - 3). MeToam cocunaxopo uctudgona
. 1 _
Kapga, Meébewm, ku —E; 3 | xannu Hobapobapwuu KBagparTii acT.

1 X
A3 1H 4o, 60 HasapgowTn —E<t <3 Ba t =3 6a HOBapobapum

1 1 .
_E<3 <3 popo mewaseMm. Hobapobapun skym _§<3 Bapou

KMMaTV XaKuMKun AUNXoxm X uypo Melasag. Ho6apobapum ayom 3* <3

nopou xannm X<1 act. Yaso6: (— o0; 1).
?

1. XocusATxom PyHKCUSAM HULIOHOMXAHO4ArMpo, kKn 6a OHX0 Tap3u
xannu ogutapuH Hobapobapun HUWOHAMXAHOArik acoc kapga Lyaaacrt,
Hombap KyHed. 2. Yapo poxun kapgaHu TaFimpébangan HaB xannm
HoGapobapupo ocoH MerapgoHag? bo mucon daxmoHen. 3. MoxusTtu
MeToam hocunaxopo Aap Xanavm MUCONN MyLLaxxac Lapx AMXea.

Hobapobapuu H1woHamxaHgarmpo xan kyHeg (131-136):
131. a) 2 z%; 6) 0,2°<0,2°: ) (ﬁ)x z%; r) Gj >1.

132.a) 2°* <16:6) 0,3 *>0,09; 8) 01**<0,01 r) 05 *>4.

2X

o,
133.3) 3% <4/3: 6) (%j P 505. 822 216 ( 1) <7

49

1 x%+1 1 2x 1 x2+1 1 —x2+8x

134.a) | — 2l —1 ; 6) | — <| = ;
8 32 27 9
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B) % >643 " . I L Ay Ly
X x-1
135. a) % + (%) > f—; : 6) 22¥1 42772 1 22%3 < 448;
x-1 2x-7
1 \x+2 2 ) x+1 5
B) | — >4 n|— <—.
; )7 <3
1 2x-1
136.a) 7° — 77 >0; 6) (Ej -6-27-8<0;

B) (éj ~28-3""4+3<0 1 4 +2°-2>0.

MALLUKXO BAPOU TAKPOP

137. padhukn pyHKCuan y:—XZ +1-po kawepn. Bapon kagom kumaTm
X WH (pyHKCUSA KUMaTW KanoHTapuH kabyn mekyHan?

138. Cuctemanm myoamnaxou 3epuHpo xan KyHen:

X—y=2,
Xy =15.
139. Y3BU AkymMun nporpeccusam reomeTpuu (bn)-po €bepn, arap:
1 1
ayb.=—, g==; 6) b, =243, q=-3 6owap.
) 0 64 q 5 ) Bg q wan

140. KumaTu ndopan 5\/7—\/ﬁ -5\/7 +17 -po é6eg.

. 12
141. COS ¢ Ba tg« -po é6en, arap mabnym Gowag, ku SIN o = _E Ba
rT<a< E 7T acT.

6
142. Myoannapo xan kyHea: 3* — = =1.
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13. CACTEMAN MYOOUNAXOU HULLOHOUXAHOArA

Tap3n ETaHn Xannu cucTteman HULWOHANXaHAArn xannm myoamnau
HUWOHANXAHAArMpo MemoHad. YyH newTapa a3 XOCUATXOU YHKCUAN
HUWOHANXaHaarii Ba a3 Gapobapuxoe, ku 60 OHXO XOCUMATU acocum
Aapada udoga meébang, nctudoga kapga, cMCTeMan HULWOHAMXaHOA-
rmpo 6a cuctemam 6a oH 6apobapkyBBan anrebpasii Ba3 MeKyHeEM. Xan
KapQaHu vH cuctema 6ok MeMOHag.

M wu c o nu 1. Xannu cuctemam 3epuHpo MEOPEM:

Y — 9’
33x—2y—l — 1

Bapo6apuxon 9 =3 Ba 1=23"-po 6a abTM6OP MMpUdpTa C1CTEMAPO

6a cucteman anrebpasuu
X+y=2,
3x-2y-1=0.

mBas MekyHeM. VIH cuctemapo 6o Tapau rysopuwl xanm MekyHem. A3
Myoaunau skym X =2 —Y . IHpo Jap Myoaunaun AytoM Mery3opem:

3(2-y)-2y-1=0 & 5-5y=0.
Asunyo Y=1.Mac x=2-y=2-1=1. Yaso6: (1;1).
Munconu 2. Cucreman
3 4+2Y =13,
3x+2+2y+3 =59

-po xan mekyHem. A3 Bapobapum 1)-u xocuaTn acocun gapada (Hur. 6a
n. 10) nctndopna kapga, cuctemapo 6a cucremam 6a Ban 6apobapkyseamn
HULLOHAMXAHAArMm

9-3"+8-2Y =59

nBa3 MeHamoeM. Arap gap uH myogunaxo a=3", b=2" rysopewm,
cucteman anrebpasum

{3-3*+2y -13,

9a+8b=59

-po xocun mekyHeM. Hyktam (a; b):(3; 4) Xannu uH cucteman XxatTia

{3a+b:1&

act. AkHyH myogunaxou ogum 3* =3 Ba 2¥ =4-po xan kapaa meébem:
X=1, y=2.Y4aso6:(1;2).
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Munconwu 3.

{4* =16y,
22X =4y,

Xap gy Tapadu myoamnam akympo 6a 4 Takcum kapga meébem, Ku
A" =4y act. A3 vH nucTUdoaa Kapaa, MyoaUnan AyloMU CUCTEMApO
6a Taspu 2 =41 & 27 =20 yenasucem. A3 uH 4o
X+1=2(x—-1), sHe X =3. AkryH a3 myogunan 4° =16y Gapmeosa:
y=4.Y4aBo6:(3;4).

Cucteman myogunaxopo xan kyHen (143-144):

{ V=16 52 =5,
143. a) x+2y-1 ,_ 6) 34y—x :i.
4 NeL
1 3x-2y
2y 2X — (7} = 49,

%= y+1 _ 8x-2 1

144. a)
6"-3" = 7 =49;

B)

{6*—2 3V =0 {3X+3y:6,
6)

2X_2Y =24, {2f+f 512,

Jxy = 20.

MALLKXO BAPOU TAKPOP

X+y=_§

145. Myogunau HULWOHAMXaHAarMpo xan KyHen:
4sinx + 25—25inx — 18

146. Jap umTnxoH 25%-n TanabaroH AroH macwanapo xan kapga
HaTaBoHUcTaHg. 150 Hadhap Tanaba akannaH SKTO Macbanapo xan
KapgaaHg. [Jap uMTUXOH YaHg Hadbap Tanaba nwTMpok gowT?
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X2

X+1

147. Kumatxom XypaTapuH Ba kanoHtapuHu dyHkeusin T (X) =

-po aap nopyau [— 0,5 0,5] é6en.
148. X1cob kyHea:

(L+sin2x)dx..

O | N

2

a) '|.(1+ 2x)dx; 6)
0

149. Coxan MmyansiHum dyHKcusipo €bep;:

2—-X

by 6) y=4-x2.
] )Y

a)y=
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§5. TIOFAPU®OM. ®YHKCUAN NOTAPUDMIA BA XOCUATXOU OH

14. TABPUOU NIOTAPUOPMU AAL

Ba myogunau a* =b 6Gapwmerapgem. [ap n. 11 wmyaitsH kapaa
6yaem, kn xaHromm b >0 6yagaH vH Myoguna xannu SroHa gopag Ba
arap Buayanii b -po gap Hamyau b =a° taceup kapaa TaBoHeM, OH rox
X =C xannu myoguna act. [lap 330xu 2-1 xamoH 4on kang wypaa éya, ku
YyHUH Taceup Ha 6apou xap ryHa agagv b >0 nasappac acT. (A3 xamuH
cabab xaman myogunaxo Ba HobapobGapwuxoe, ku gap n.11-13 osapaa

WyaaaHa, YyHWH MHTUXo0 wyaa 6yaaHa, To KM MH TacBUp amanaH anéi
6owag.)

Pewau myodunau a* =b-po 60 (09,0 uwopam mexyHand. SbHe

00g9,b =c apagu xakuknect, ku xanromn b >0, a>0 Ba a#1 6ygan
anHUATY

a‘=b & a“*=b
-po kaHoaT meHamosa. Haeuwtn £0g,b=c wn Tasp xoHaa mewasan;

nozapugpmu b a3 pyu acocu a é nozapugmu acocaw a a3 adadu b ea

& rozapupmu a-u adadu b 6a ¢ 6apobap acm. Apage, ku acocm
rniorapugMpo TaLkun Meauxaa, Aap catpu NoéH HaBuLTa MeLlaBag,.

XamuH Tapuk, norapucdmm apagn b a3 pym acocm a rydra
agagau (HMWoOHAMxaHaau gapadav) C-po MeHomaHpg, arap d pap
napavau ¢ 6a b 6apo6ap Gowag.

WH Tabpudpo 6a TaBpu matemMaTUKin YyHUH HaBUWTaH MYMKWH acT:

(0g,b=c acr, arap a° =b 6owap sa 6apvakc, arap a° =b 6owag o
rox /og,b=c.
A3 Tabpudum norapmdgpm 6esocuta Gapobapum

aZogab — b
BGapmeosia, Kn OH alHUATK acocum norapudmin Hom gopag.
MyBodmky Tabpudm norapmdm a3z 6apobapmxom 3epuH bap meosa, Ku:

2°=32 5=/0g,32,
10° =100 2 = (0g,,100,
3*=81 4 =/09g,81,
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-3
(EJ =8 -3=1/(09,8
2

2
a’ =x y =(0Q_X,
a“=b c=/og,b.

Bapobapunxon MyBOoUMKM xap Oy CyTyH ©OapobapkyBBaaHn: sike
nurapepo 6a MUEH Meopag Ba Gapbakc. AbHe, 2° =32 Ba 009,32=5
TacAMKN Xyau XaMoH siK 413 acrT.

Tabpudm norapmdm MMKOH Meanxad, kKu Myoannaxovm Hamyam

1) a“=b; 2) x*=b; 3)a’=x
KN gap OHXO a3 pyu Ay agagu gojawypa édTaHn agagum cetom Tanab
Kapda MellaBaf, xan kapaa LasaHA.

Mwuconwu 1. Jlorapucmu agagm 27-po a3 pyu acocu 9 meébem.
Burysop X=000,27 Gowap. Mysodwku Tabpudm norapucpm 9* =27

me6owag, sane 9=3" Ba 27=3%.Mac 3> =3%, askyyo 2x=3 &

X=".
2

Mwunconu 2. Acocepo meébem, kn norapucmm agagu 32 a3 pym oH
©6a 10 6apobap acT.

MyBodmky wapt £09,32=10. A3 uH Yo MyBO(*)VIKM Tabpudu
5

norapuom X =32. Mac X= W32 =125 =210 =22=./2. XaMmuH
TapuK, éog&BZ =10 6ynaacr.

Mwunconwu 3. Apagepo meé€bem, kn rnorapudmMm OH a3 pym acocu
64 6a —% 6apobap acT.

Arap apgagn matnybpo 60 X wuwopaTr KyHem, OH rox 6osa
EOQMX:—% wasad. A3 uH 4o MyBoduku Tabpucum norapudmu agag

2 1 1Y (1Y 1
X=643 & x=—=|-=| =[] ==
> (/28 4 16

643
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1 2
Wnak, (0gq,—=—— acT.
16
Munconwn 4. A3 ainHnatn acocum norapucpmin nctugona kapaa
kamaT  udoaam 3% ho  xuco6  mekyHem.  [lopem
3
33-(09318 33 3/og318 3 27 15
3[09 18 18
?

1. Tabpudwm norapupmu agagpo 6aéH kyHed Ba OHpPO 60 MUCOMXO
wapx amxen. 2. Kagom Hamygu myogunaxopo 6esocuta 60 uctndogam
Tabpudpm norapucpmmn agan xan kapgaH MyMmkuH act? 3. Udogaepo
opea, Kn xucobu Kumatu OH alHUATU acocun norapud-Mupo mctndoga
KyHag.

OypycTt 6ynaHu 6apobapuxon 3epmHpo canyeq (150-152):

150. a) (09,16=4; 6) éogsi:—4;
81
B) (00,,1=0; r) /0g,64=3.
151. a) (09,9 =-2; 6) (0g,,0,04=2;
3
B) (00,,0,01=-2; r) Eog\EO,Z:—Z.
27 1
152. 4o} =-3; 6) (0Q,,——=—-2;
a) gi 64 ) Jo,3 0.0
3 1
fog,8=——; {0 =-3.
B) g% 5 r) £09s —— 125
153. Nlorapudmn agagpo a3 pyu acocn a é€bep:
a) 32; %; 2\/5; %/Z; xaHromy a =2 6ynaaH;
6) 1000; —; 410 3100 xaHromn @ =10 6ynan;
B) 9; %: \/§; 6\/§ xaHromn a =3 6yaaH.
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154. A3 6apobapii acocu norapucpmpo €dea:

a) (09,9=2; 6) fogX%:—S;
B) (0g Y r) £0g,243=37
x\/ﬁ 2’ X -
Apagu X -po ébep (155-156):
155. a) (0g,X=-1; 6) 0g,X=-2;
5
B) (0Q,X=2; r) {0gsX=—2.
156. a) /0gyX =—2; 6) (0g ;X =0;
B) £0g,X=1; r) f0g,Xx=-5.
7 2

157. Apagpo nap Hamyau norapudmu acocall d HaBuCen:
a) 2; -2, 1, 0 xaHromu a =4 6ynak;
xaHromm a =2 6ynak;
xaHromu a =3 6yaa;
2; 2; 1

r-3; xaHromu a =5 6GynaH.

A3 aliHuaTu acocuu norapudpmin nctudgpoda kapga, mdogapo coga
kyHep (158-160):

6) 7Z_€og,,3,14; B) 2(0921;

¥4o] 1,4
r) 2,8°%s%,

1+[ogl4
B) (%j 8 ; I') 22—[0928‘

Zé‘ogiz Zﬂogil
6) 2—2@0924; B) 1 4 ; F) i 12 )
4 12
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MALLUKXO BAPOU TAKPOP

7x-1
161. Hobapobapupo xan kyHen; (gj <27.

162. ba maxnynu 18 cousam Hamakm BasHaw 2 kr 0,25 kr ob
pexTang. Maxnynu yangdgounsam Hamak xocun wya?

163. Xncob kyHen: 10+11+12+...+98+99.
164. Myogunan TpUroHomMeTpupo xan KyHen:
2c0s” X +5sinx—4=0.
165. Myogunau patcuoHanupo xan KyHen:
X X+2 8
+ =— )
X+2 Xx—-2 Xx°—-4

15. XOCUATXOU NOTAPUDOM

Burysop a apagu aunxoxy mycbat Ba Hobapobapwu sk 6owaa. A3
Tabpudcum norapmcmu agag dbapmeoss, Ku:

I. f0g,1=0; Il. fog,a=1.

Lymo annakain xaHromm mypou Malukxou n. 14 4o gowwTaHn WH
b6apobapuxopo Gapon a-m Mywaxxac namxac kapgaen (macanaH,
XaHromu nypou mawiku 156).

®ap3 mekyHeM, km X Ba Y agagxonm gunxoxu mycbartaHa, P
bowan agagun OUNXoxu Xakukid. HuwoH meguxem, ku 6Gapobapuxou
3€epuH YoW aopaHAa:

1. fog,(xy)=¢og,x+/0g,y.
Iv. fog, X fog,Xx—/0g,Y .
y

V. fog,x" = plog,X.

Bapoun wucbotn xocuatm Il a3 aviHUATM acocum norapudmin
ncTndona MeKyHeM:

(0g,X

x=a""%" y=a"%
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MH 6apobapuxopo y3B 6a y3B 3apb kapaa XxoCcuin MeKyHeM:
Xy = aé‘ogax . aeogay — af,ogaxwogay.

- — ¥4
Bane MyBodbukM aiHusiTM acocuu norapucpmia Xy =a %" | nac

i 14 i =
a/0% () — /0900y A3 py yo, as pyM xocusTM DYHKCUSIM HU-

woHauxaHaarii 6apobapun £0g, (Xy) = (09, X+ (0g,y Gapmeosa.
XaMuH Tapuk, siocapugmu xocunu 3apb 6a cymmau rozapughmxou

3apbwasaHdaxo bapobap acm. 3oxMpaH PaxMoCT, KM UH XocuaT 6apoun
MUKOOPWM  Ounxoxu  3apblwaeaHgaxo  aypycT  act. Macanah,

log,(xyz) = ¢og,x+/¢og,y+rog,z. (x>0, y>0, z>0)

AKHYH ncbotn xocustn IV—po meopem. bapon wnH 603 alHUATK
acocumn norapudmmpo uctudoga mekyHem. MyBodumku OH
(0g,X

X foQﬁ% a log,x—(0g,y
—=a . A3 Tapacdwm pgurap, —= =a = 7. A3 uH py

y y a/f()gay
Oapobapii xocnn mMeHamoeM:

tog, X

. X
a Y=a"%"%  guue log,— =/(0g,Xx—/0g,Y.
y

WHak, noeapugmu xocunu makcum 6a ¢hapku rno2apuchmu cypam ea
noeapughmu maxpay bapobap acm.

Bapon uncbotn xocusatn V cuncunam 6apobapuxopo, KM OHXO a3
arHuATU acocum norapudmii GapmeosHa, MEHaABUCEM:

xP = aéogaxp _ (aﬁogax )p _ ap(ogax .

A3 UH 40, MyBO(UKM XOCUATU DYHKCUAN HULLOHOUXaHOAr

00g,x" = plog,X.

AvHe, nozapugpmu Oapaya 6a xocunu 3apbu HuuwoHOuxaHOau
Oapaya b6ap nozapugmu acocu uH dapaya bapobap acm.

Xocuatn 1-V—u1 xocunkapgaamoH XOCUATX0M acocuu norapnumM Hom
fopaHg. OHXOpPO XOCUSITXOM yMyMi{ XaM MerysiHh, YyHKM OHXO a3 acoc
BobacTa HecTaHz (TaHxo 3apyp acT, kn a > 0sa a #1 6owap).

Xynocawu 1. A3 xocuatn V Ba aiHUATM acocumn noraprdomia
6apmeosn, k1 6apou xap ryHa agagxon a>0, b>0 sa a=1, b=1
aHNATN 3epUH You gopag;:

ax — bx,(/,ogba

Nap xakukar, b°%? =p 0% = g%
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Xynocawu 2. Arap X, a, b agaaxon myc6at Gowana sa a =1,
b #1 6owap, oH rox dopmynan

fogax:—gOgbx
fog,a

Yov Oopan, ku Ban ¢hopMmynau 2y3apuw a3 norapudmm gk acoc ba
norapudmm acocu gurap Hom opaga.

Bapou ncbotn mH dopmyna 603 anHMATK acocunm norapudmii Ba
xocusatn V—n norapmdmpo nctmdoga MEKYHEM:

Eogbx=fogb(x“gax)zfogax%ogba
Kucmxom yan Ba pocT uH HoBapoGapupo 6a (0g,a Takcum kapaa

dopmynam matnybpo Xocusm MEHAMOEM.

dopmynaun rysapul MUMKOHUST Meauxad, kM a3 4yagBanu neluakii
coxTallyganm norapudMxou agaaxo a3 pyu acocu gopawyaan b
uctudoaa kapaa, norapucpmm agagpo a3 pyym acocu amnxoxu a ebewm.
bo uH mMakcag akcap BakT YaaBanxou norapudmxoun gaxi € norapud-
MXOW HaTyparni, Ku OHxopo Aap GelTapy BOCUTaxom TabnnMmm makTabi
Aapé€dT kapgaH MyMKMH acT, uctudoga MewasaHg. Arap acocu
norapucdm 6a 10 6apobap Gowan, oHpo norapudpmmn gaxii MeHoMaHA4.

Wwopatn nozapugpmu daxii {9 act, sbHe [(QX=/(0g,,X. Bo

norapmndmMu Hatypanii gap n.17 WrHOC Xoxem Lwyg,.

dopmynaun rysapvil MHYYHUH Gapou édpTaHn Xannm Myoamnnaxoe, ku
Oap TapkuballoH a3 pym acocxou TyHOTryH norapudpm gopaHi, Baceb
nctudoga kapga meluasag,.

Xynocawn 3. bapobapuxon 3epvH Yol SOpaHA;

1

fog.a

Odap xakykat, MyBOMMKM opMynam rysapuwl KACMW 4Yanu
dopmynam sKympo VH TaBp HaBULLITA METaBOHEM:

log X = fogaxq = £0g, ziﬂogax.
ﬁogaa qfogaa q
(Xocusatxon V Ba Il —po nctndona kapgem.) dopmynaum gyrom 6esocuta
a3 copmynam rysapuiu xaHromm b = X 6ynax 6apmeosp.

XocuaTtxom acocun  norapudmxo,  opMmynaud  rysapuw  Ba
dopmynaxon gap Ay Xynocau auvrap oBapzallyaa XaHroMu aiHusiTaH
Tabaunn gogann ndoagaxom gap TapkuballoH norapudmaoLwta uctudoaa
mMewasaHg. MacanaH, xocusaAtn Il MMKOHMAT Meguxad, Knm EdTaHu
xocunu 3apb 6a épTaHn norapndmm cymmam oHxo Ba babg 6a édraHu
agag a3 pyu norapucdmm édrtawyna mBa3 kapga wasag. AliHaH 6a
XaMuH, xocuatTn V 6a pgapaqabapgopupo 6a 3apbu papada Oap
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norapudmMm agagu gogailyga, CoHii a3 pyu norapudm édTaHu Hatuya
MeoBapag. AbHe, xucob 60 uctudogan norapucgpmxo as gy auHa noopat
acT: niorapuMpoHi Ba NOTEHCUPOHIA.

MpoTtceccn xmcobu norapugpmmn ndonapo as pyum acocu gogawlyna
no2apumpoHii € nozapugmeupld Ba NpoTCeCcCUM a3 pyu AO4a LiyAaHu
norapudmm udoga édrtaHn xyan mdonapo MomeHCUPOHI MeHOMaHZ,.
3oxupaH ¢axMocT, KM MH Ay npotcecc (amanuéTt) Hucbatu xamaurap
MyBocpmKaH bapbakcaHa.

Bapou amanaH mycTtaxkam kapgaHu maBoauw gap 6ono oBapgawyaa
YaHa Muconpo guaa mebapoem.

Muconu 1. A3 pyu acocu 2 a3 udogau 16a5§/F norapudm
Mernpem.

Xocuarxon Il Ba V -u norapucmpo uctudopa kapgaa Xocun
MEeHaMOeM:
2
3

2
€0g2(16a5§/F): 6092(16 -a° ~b3J = (09,16 + f0g,a° + £og,b

2
= 4+5€ogza+§£ogzb .
1996 —(g24
Munconu 2. Kumatn ndbbogan —————————-po XUcob MeKyHeM.
195+ 193,2
A3 xocuatxom I, IV Ba 6abg a3 V uctugoga kapaa cypaT Ba

Maxpaypo Tabaun Meauxem:

1996 —/g24 = /(g %

ﬂ:
095+ 093,2=(g(5-3,2) = (916 = (g2* =4/g2.
ac (g96—-(g24 _2/g2 1
(g5+10932 4/g2 2

(g4 =1g2°* =2/g2,

Mwuconu 3. Kumatn ndogan (09,8—2(009,2+ (09,4,5-po
meébem. Xocuarxom Il1-V —po nctndona MekyHeM:

/09,8—2/0g,2 + (0g,4,5 = (09,8 (0g,2° + (0g, % =
= (09,8 — /(09,4 +(0g, g = Eog3%+£og3 g = (00,2 + (0g, % =

= 5093(2-2] =/0009,9=2.
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3
Mwuconwu 4. Kumatn ncogam (i/?)fogﬂ -pO Xncob MeKkyHeM.

dopmynan  gytomm  xyrnocam 3-po  uctudoga kapga, gap
HUWoHAMxaHaan gapaya 6a norapudmu acocu 7 merysapem Ba 6aba a3
pyun aiHusATM acocum norapudmii Meébem:

3,
N e e

?

1. XocmaTtxomn acocum norapupmpo sk-ak Hombap KyHen. Oypyctum
OHX0pO 60 MUconxom agaan caHyead. 2. Ak Tapaun uctndogan opmynam
rysapuwipo kamg Hamoepq. 3. Jlorapudpmm gaxin rydta umpo merysHa?
Bav uyin TaBp wuwopat kapga Mewasag? 4. MoxusaTu npoTceccxou
norapuMpoHn Ba NOTEHCUPOHUPO LIapX Aaxed. Yapo oHxo amannéTtxom
GapbakcaHa?

166. A3 udopaxou 3epuH, a3 pym acocu 2 norapudm rupen

(a>0,b>0):

4 4a? o : a
a) (2a%b)"; 6)( J . g (5\/8a2b)5; N

2

1b? 16b°°

167. As pyu acocu 10 norapudm rupea (a>0,b>0,¢c >0):
4
10 _ s bs
a) 100va’b’c; 6) W; B) 10%a’b*c; 1) o
168. E6en: a) £g1000; 6) ¢g0,1; &) ¢g0,0001; r) ¢gl00.
169. Mabnym, ku (09,2 =a Ba (0g,3=b me6owaa. Ndogapo 6o

BocuTam a Ba b Hasucen:
a) (0Q9,42; 6) (0g,21; B) (09,24 ; r) /0g,98.
Xncob kyHepq (170-171):

170. a) (g4 +/(925; 6)£og29—-£092£%;
B) (0(g,,2+ (00,,72; r) /gl1-/g110.
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(92+10932 (09,125
2094— (g8 (09,25
B) (09,13 (0g,39; 1) f0g, ,16—2¢g,,10.

171. a) 6)

A3 bapobapunxoun 3epuH X —po ébep (172-173):
172. a) (og,X =¢0g9,5—/(0g,2+(0g,3;

6) ¢0g,x =3(0g,2—2(0g,3+(0g,5;
1 2 1
B) foggx:560993+§£0995—§€0992;

1 2 4
lgx =g ——20g—+/(g—.
r) £g 94 93 99

173. a) (0g,X =(0Q,2; 6) (0g,X=(0g,5;
3
1 J2

B) Eog%x=€ogzﬁ; r) Eog4x:60923+£og2?.
Kumatu ndogapo ébeg (174-175):
174.2) 3%, 6 90%s, gy 2ems, oy 7%
175. a) (0g,(09.%/5 6) £0g,(0g,~/81;

B) (0g,(0Q,27 ; r) £09,00g,,,7 .

3 3

176*. IcboT KyHen, Ku:
a) £0g15+£og5%s—2; 6) 09,9+ (0g,4=>2.

3
177*. Uc6oT kyHen, ku arap a>0,b>0,c>0 Ba a=#1 b=l

C #1 6owaHa, oH rox hopmynam

a

fog,c fogya

=C
you gopag.
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MALLKXO BAPOU TAKPOP

178. Myoaunapo xan KyHeq: |5 - X| =2(2x-5).

1 1
179. — +—-po xucob kyHen, arap X, Ba X, peluaxou myoaunau
Xl X2

3x? —2x—6=0 6owaHa.
180. ®yHkcuanm Y = x? —2X+3-po TagkuKk kapoa rpadukalpo
coses.

181. Mdbopam (l+ ao,s)_ 2a"° -po copa KyHeq.

182. Xncob kyHeq: 2COS % +1g % .

16. ®YHKCUSAN NOTAPUOMIA. XOCUATXO BA TPA®UKU OH

Hap n.9-10 rpadwmk Ba XOCUATXOWN (PYHKCUAWM HULLOHAMXaHAArMu

y:ax oBapga wyaa 6ya. Vi dyHkema Bobactarmm 6anHn Y -Tapadu

yanpo Hucbatu TaFiMpEOUM HULWOHOUXaHZ4aW pAapada X UHBUKOC
MeKkyHad. AkHyH BobacTtarmu gapadapo Hucbatu Tarmmpeédum kumatu
PYHKCUA Meomysem.

Arap Yy = a* (a>0 sa a#1) 6owan, oH rox MyBOOUKM TabpUcu
norapudm:
X=1/09,Y

act. MwopaTtxom aprymMeHT Ba YHKCUAPO YonuBa3 kKapga Xocun
MEKyHeM:

y ={0g,X (2)
T abpun d. PyHkcusie, kn 60 cpopmynam (2) MyansiH mewaBaz,
¢yHKCcnAn norapudpmmm acocawl & MeHOMaHA.
XocuaTtn dyHKeusam norapmdmmnpo sk-sk guaa mebapoem.
1°, Coxan wmyarsiHuM QyHKcuMan norapudmii Maymyu aganxouv
xakukun myc6at R, = (0; o) acr.
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Oap xakukat, ucopan (0g,X Gapou xap ryHa apagn mycbatu
XaKykuy X KMMatu siroHa gopag Ba MyansH Hect, arap X < 0 6Gowagp.

2°, Coxanm kymatxom PyHKCUST MaymMyn  agagxon  XaKuKkii
R = (—o0; ©0) me6owag,.

WH a3 oH Gapmeosin, ku myogunan (0Q,X =Y 6Gapou xap ryHa
afaov xakukuu Y TaHxo sikTo pewam X = a’-po gopocr.

3°. AsbGacku dyHKcua TaHxo Gapou agagxou mycbat mMyarisiH acr,

nac Baii Ha 4aBpi, Ha YydT Ba Ha TOK acT.

4°. ®yHkcUsM norapudMii KMMaTXOM XypATapuH Ba KarOHTapuH
Hagopag, YyHKM coxau KMMaTXosLl TaMOMK aaafaxoun Xakukii meboluaq,.

5°. Hyktan Oypuwwim rpadmkn dyHkcusm norapucgpmii 60 Tupm
abcucca Hyktam (1;0) act. KoopanHataxom vH HykTa a3 acocu qoyHKCUs

BobacTtarin Hagopag, YyHKM pewaun myoaunauv Eogax=0 Bapon xap
ryha a>0 6a soxug 6apobap act. Hyktam Hyn 6a coxan MyaisHAu

byHKCUS Taannyk Hagopad, GuHobap WH rpaduk TUpu opauHaTapo
HameObypag.

6°. Arap a>1 6owag, oH rox kKMMaTxom yHKCUaM norapudmin gap
cocunam (0; 1) maHdi Ba gap cdocunam (1 00) myc6ar mebolaHs.
Xanromn 0<a<l 6ypaH, kuMaTxoM dyHKCUaWM norapudmii  aap
cdocunam (0; 1) mycbat Ba gap docunan (1 c0) mandmana.

Nap xakukat, 6urysop a>1 Ba X >1 mebowana. Nc6oT MekyHeMm,

KV Aap UH xonat kmmaTtxou pyHkeusam norapudmin mycbat xactaHa.
Bapbakcalpo ¢ap3 MekyHem: Burysop uyHuH kumatm X, X>1

Byyya powrta Gowap, ku (09, X=Y <0. A3 uH 4o Ba a3 xocusTxXoM

dyHKCUsM HULWOoHAMXxaHaarii 60 acocn a >1 b6apmeosig, ku al < a° =1
act. A3 Tapacm gurap, MyBoMUMKM aliHUATM acocuu norapudmii 6osg

a’=a =X waeaa. Asdacku X>1 act, nac a’ >1. 3upausitpo
XOCUI kapaaeM. VIH HULLOH Meamxad, kv dapan kapaaaMoH HOAypycCT
Oypaacr.

Xonatxon a>1Ba X<1; O0<a<lsea x>1; O<a<lsea x<l1
aiiHaH XxaMVH TaBp MyOMHa KapAa MelaBaHz,.

00g,X
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7°. OyHKCMAM norapudmii gap TamoMKU COxan MyarsiHMaLl XaHromm
a>1 6ynaH meadsosin (acpayHwasanaa act) Ba xaHromm O<a<l
6yadaH kam Melwasag (kaMmwasaHga acr).

Hap xakukar, 6urysop 0 < X, < X, Ba a >1 6yna,

y, =¢09,X%,, Y, =/09,X,
acT. A3 Tabpudm norapndcdm 6apmeoss, kv
at =x <x,=a”", avHe a" <a”.
HobGapobapum wMaskyp Ba xocustm adhdyHwaBaHga Oyagadu

pyHKCHAN HULWIOHAMXaHaarm acocaw a >1-po uctudona kapaa xocun
MEKYHEM:

Y1 <Y,-
A3 MH Yo ad3yHwaBaHgarum yHKCUaU norapudmii xaHromn a>1
oynaH 6apmeosa.

Xonatn 0 <a <1 aitHaH xamnH TaBp MyonHa Kapaa mellasag,
AKHYH 6a xocusaTxom 1°-7° Taks Kapda dyHKcusu

y = (0g,X

-po xaHromn a >0 6ynaH (pacmu 27, A) Ba xaHromn 0< X <1 6ynan
(pacm
n 27,
B)
CXem
aBii
Meco
a’ 3em.

y=rlog x

O<a<l

A). B).

Pacmm 27.
Arap rpadukxom yHKCUSXOM y=ax Ba Y =/0g,X-po pap siK

cucTemMan KoopauHaTaBii cxemaBi kawem (pacmu 28), OH rox narvxac
KapoaH MYMKUH acT, KM OHXO Hucbat 6a xatm poctn Y =X cuMMeTpi
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mebowaHg. VIH Tacoukpo KoTebaH UcOOT KapaaH MyMKUH acT (McboT a3
Aoupaun matemaTtukan maktabn 6epyH acr).

y

a>1 D<ac<l

v Y

Pacmu 28.

AKHYH TaTbuKy XOCUATXON PYHKCHAN norapuomMmpo gap xannm vyang
mucon auaa mebapoem.

Mwuconwu1. Coxan myaiisHuu dyHkensu Y = £0g, (2 —5X) -po
meébem.

Coxau myaiisiHum dyHkensin norapudpmin R, = (0; o) act. BruHoBap
WH (OYHKCMAM MasKyp TaHxO0 6apou XaMOH KMMAaTXou apryMeHTu X
MmyansH mebowaz, ku aap oHxo 2—5X >0 acrt, awHe xaHromn X <0,4

6yaaH. Mac pocunan (—oo; 0,4) coxan MyaiisHuM yHKCUS acT.

Muconu 2. Coxau myarisHim dyHkeusm T (X)=/0g, (3—2X—X") -po

meébem.
Mynoxusaxou gap xannu muconu 1 rysapoHvugapo Takpop Hamyaa,
6a xynoca meoeM, kn pyHKkcusa 6apon xamMoH KuMaTxon X MyaursiH acT,

kv aap oHxo 3—2X—x2>0 mebowag. VH HoB6apoBapmpo xan MekyHeM.
Pewaxon Myogunam 3—2X—X>=0-po &dpra, udogau KeagpaTum
3—2X—X?-po 6a 3apBbKyHaHAAXO Yya0 MEKYHEM:
3-2x—x* =3+ xX)(1-X).
Xannu Hobapobapumn (3+ X)(1—X) >0 cocunam (-3; 1) acr.
UHak, coxan myarisHum dyHkeman maskyp pocunan (-3; 1) 6ygaacr.

. 3x+1
Muconu 3.Coxau myaiisHum pyHkensm T (X) = £0g, ﬁ-po
- X —_
2
meébem.
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+1

4x -2

po 60 meToou docunaxo xan
Hamyga (pacmmn 29) 6a HaTu4a
Pacmm 29. MeoeM, K1 coxau MyaisHuM

>0-

+ - + Ho6apobapum

wi=-(b
NI‘-—()

1
(pyHKCHS a3 sik4osilLaBmM pocunaxom (— oo; —g) Ba (E, +00) ubopar

1 1
. 6. |—o0; —= = :
act. Yaso ( 00 ?JU (2 +ooj

Muconwu 4. Agaaxou 3epuHpo Mykouca mekyHewm: a) £0¢,5 Ba

log,7;6) fog,5 Ba /0g, 7 ;B) (09,9 Ba (0Q,15.
4 1
a) doyHKcuaAKn norapudpmmm acocawl a3 1 kanoH gap TamMoOMKU XaTu

pocT ad3yHwasaHda mebowap. Asbacku 7>5 act, nac £0g,7 >/0g9,5

meboluag.
©) map xonatu maskyp acocu norapudm a3 1 xypa acT. PyHkcusm

y =09, X kamwasaHaa act, nac £0g, 7 <(0g,5.
4 4 4

B) MeBuHeM, ku 9 > 8 = 2° acT. A3 xamuH cabab (0g,9> /09,2’ &
009,9>3 mebowap. A3 Tapadm gurap, 15 < 27 = 3° nac (0g,15 <3.

nHak, 09,15 </09,9 mebowag.
?

1. XocusaTxom yHKeusan norapummnpo sik-sik Hombap Hamoen. 2.
Xocusitn 6%1 cpyHkeusipo xaHromn O0<a<1 sa X<1 6ygaH uc6ot
Hamoen. 3. NcGotu xocusitu 7°-po xavromm 0 < a <1 6ygax open. 4. O&
dyHKCHan norapndmia kKaHuw gowta MeTaBoHaa?

183. Xocusarxomn yHkcusan sepuHpo Hombap KyHeq Ba rpadumkallpo
cosep:

a) y=1/00,X; 6) y=/0009,X; B) y=/0g,X; r) y=/00,X.
3 5
Coxau MyarsiHum doyHkeusipo €6ep (184-185):

184. a) /og . (3—2X); 6) (09, (16— Xx%);
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B) (07, (—/X +3); r) 0g, (1—2X).
3

4x-2 .
185.a) (0gyy ——— et 6) (og ;; (3—2x—x?);
B) {00, 2X 31 r 6093(_X+X2)-
186. a) (0g, Sin X; 6) (o0g, (2" -1);
2
B) /0Q, COS X; r) (g(l-5%).

Apanxopo M4y|qomca Hamoep (187-188):
187.a) (09,5 e6a (09,7; 6) /09,12 6a (0g9,15;
3 3
B) fogsg 6a Eoggg r) Eogoyﬁl—(a1 6a fogovelé1
188.a) (09,12 6a (09.30; 6) (09,2 ea (09,0,2;
B) /09,5 e6a (0g,4 r) 09,10 ea (0g,46;
n) (09,3 ea (099 e) l0g,,7 ea (0Q,,19.

189. Agaau 3epuHpo 60 gk Mykonca KyHe[:
a) (og,31; 6) /09,8,2; B) (92,9; r) £0g,,0,7.
190. KumaTtun ncdpogapo €éen:

a) Eogz(Zsin%)Jrfogzcos%; 6)€ogS(i/§+i/Z)+£ogg(i/2—5—3 20+2/E) ;
B) /gtg10+ /g ctgl0 r) £og, (5+2+/6)+ fog_(5—2+/6).

191. A3 6apobapii X -po ébepa:
a) (og,x = 2(0g,6—(0g,18; 6) (0g,X = (0g,6— 207,46 ;

1
B) (0Q;X = 56093144%0930,75; r) fog,.X=2/(0g,,5+/(0g,,4.
192. KnmaTtxom XxypaTapuH Ba KanoHTapuHU oyHKCUAN

a) f(x)= Kogix-po aap nopyau [%, 2} ;

4
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6) f(X)=r0g,x-po aap nopuaun [1; 4]
é6en.

MALLUKXO BAPOU TAKPOP

193. Myogunapo xan Hamoez;
2x+\/><2—4 _5(\/5)><+ x2—4-2 -6

194*. Ho6apobapupo xan kyHen;
1 2
_— >
x-=1 2-x
195. Mukagopu kutobxo Aap sik pad Hucbat 6a gurapail 2 mapoTmnda
kam acT. Arap a3 padum sikym 6 kutobpo rvpem Ba gap padu gytom 8
KNTOO MOHEeM, OH rox agagu KMTobxo gap padwm sikym Hucbart 6a padm
aytom 7 6op kam mewasag. Jap xap gk pad yaHg kntob xacT?

sin x .
196. Xocunau dyHkeusn f (X) = —— -po &6ep.
X

197. XKY - xyparapvH kapatHokun ymymun agagxou 18 sa 14-po
€bep.

17. ADALOU €. IOTAPUOMUN HATYPATA
Paciau 30. 10 oyukensn Yy =10"-po auma wme-
b6apoeM. VIH pyHKeua adp3yHwaBaHaa 6yaa,
xatm kaym saknyxt act (pacmm  30). A3
acpsyHwaBun dyHkems Gapmeosa, ku arap

Ball xocuna gowTa 6owag, nac xocunam oH
Gapou xamau KUMaTXoM aprymeHT agaau

V= u mycbar acrT.
dap3van 3epuHpPO, K1 ucboTaw gap

/ 0 1 X
osHda (map n.21) oBapga mewasag, X0mno

6e ucboT kabyn MekyHem: ®yrkcusu 10* dap xamau Hykmaxou mupu
adadd xocurnau mycbam popag. Xocunam uH (PyHKCUAPO Jap HyKrau

x=0 60 ﬁ ULIOpPAaT MEKYHEM.
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Un TaBpe mepoHeM, xocunan cyHkeusin Y = f(X) aap Hykram X,
apagecT, ku 6a oH Hnbatu
Af T (X, +AX)— F(X,)
AX AX
XaHromu 6a Hyn main kapgaHu AX maiin MekyHag. XamuH Tapuk,
0% -10° 10~ -1
AX  AX

Xncob kapga wyaaacT, KM kumat Takpubum agagn gowmun M
sepur act: M =0,4343...

—>i xaHromm AX — 0.
M

Tabpudu 1. Anagn 10M apagn € Hommpa mewaBag.
Xamun Tapuk, € =10 . Asunyo M = {ge . UcboT kapaa wynaacT,
K/ agagun € agagu vppartcuoHanin mebowapn. AbHe, OHpO Aap HaMmyau

m
Kacpu gaxuv oaepun 6eoxup € aap Hamyau — , ku M agagm GyTyH Ba
n

N -HaTypanii mebowaa, TacBup kapgaH MyMkuH HecT. [dap xosupa 60
€pyn KOMMIOTEPXO 3Véaa a3 AyHUM Xa3op pakamu gaxuv agagn € édra
wynaact. ABBanuH pakamxou UH afaj YyHUHaHAa:

e =2,718281828459045. ..

XaHromun xncobbapobapuxo (BobacTta 6a caxexum 3apypum HaTM4ya)
e=2,72 ¢ e=2,718 Ba é e=2,7183 kabyn mekyHaHs.

PyHKCUAM  HUWOHAMXAHAarMM acocaw €-po, AbHe Y = e* -po
0ab3aH 9KCroOHeHmMa xam MerysHg,.

O 3 0x. Tabpugu aHuku adadu € uyHuH acm:. € adadecm, Ku ba

n
mekyHad. Mlcbomu uH macduk a3 doupau Mamemamukau Makmabi
bepyH acm.
Adadu € wmycbam ea b6a 1 b6apobap Hecm. bapou XxaMuH
nozapughmxo a3 pyu acocu € myalsiH mebowaHo.

n
OH ugoldau [1+1J xaHzomu b6a 6eoxup wmaln kapdaHu N wmaln

Tabpudwnu 2. Norapudmm acocaw € norapucdmu Hatypanii
HoMuAa MellaBag,.

87



WH norapudpm 6o ¢N wuwopaT kapaa MellaBad. XaMuH Tapuk,
/nb=/ogb.
?

1. ®ap3ngepo, kn a3 oH uctudoda kapga agagn € goxun Kapaa
WwyaaacT, Hombap KyHea. 2. Ui ryHa norapudmpo HaTypanii MeHomaHa?

198. TakpmnbaH xncob kyHeq (60 caxexum 10'3):

a) €’; 6) = 8) Ve nl.
e e’
199. KumaTtn ncpopapo ébea:
a) /ne?; 6) (ne*; B) eM: N m-L .
Je
200. Xucob kyHen:
2/n3 . ma 6 €n8—£n4_ /n3
(n45—/n5 /n32’ (n8+/n4 (n81—(n9
201. Agagxopo Mykouca KyHe[:
1 1
a) ﬁng 6a an; 6) /N7 e6a (N19;
B) —/n01 e6a 1; rn—/ml ea -1.
202. Myoamnapo xan KyHep:
2 1
a) e—2x+1 =1; 6) ex —2X ==
S
B) e 2= Je r) SRR
203. Hobapobapupo xan kyHeA:
a) e¥° >1. 6) e <1;
B) € +e¥ <2 ne* —2e*>-1.

204*. HuwoH anxen, ku norapudmu HaTtypanun agag TakpubaH 2,3
MapoTnbGa a3 norapudmun gaxmm xaMvH agan avén acr.

MALLUKXO BAPOU TAKPOP

205. KTY- kanoHTapuH TakCMMKyHaHgan ymymnn agagxoum 18 sa 12-
po ében.
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206. Xncob kyHen: \/27 +102 + \/27 ~104/2.

a’+b* 2h
207. Whopapo CopakyHen: & .

L |
a

1
208. Myogunaun coS(1—2x) = 5 PO Xan Hamoeq.

209. Xannn Hobapobapuu 3epnHpo €dea:

1 x2-2x

o] "
7
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§6. MYOOUIIA BA HOBAPOGEAPUU NIOTAPU®MIA
18. MYOAUNAMN NNOrAPUOMIA

Myodunau nozapuchmi MyoaunaecT, KM OH Adap TaxTu anomatu
norapucdm TarmmpébaHga popan. Myoaunan oguTapuHu norapudomia
Myoaunam

log,x=Db
acT. A3 xocuaTxon dyHkeuan norapudmia (Hur. 6a n. 16) € 6eBocuTa a3
Tabpudu norapucpm 6apmeosa, km uH myoauna 6apou xap ryHa agagum
Xykmkn D xan gopaa Ba xannaw sroHa acT. WH xan 60 dopmynau

x=aP ndoaa meébag, sbHe 60 amany NOTEHCUPOHI ETa MelLaBag.

3 3 0 x. [ap baHdxou newuHa, aHukaw dap 6aHdxou 14-16 mo
annakal 60 myodunau odumapuHu nozapupmi eoxypda 6ydem. Pocm,
Ku 6e ucmugodau ucmurnoxu myodurau fio2apughmi (Hue., macanaH, 6a
mawkxou 154-156, 172-173 ea 191, é 6a ucbomu xocusimu 2%y
¢yHKcusiu noecapugpmii ap n. 16).

Bapou xan kapgaHvu myogunau norapugpmmm HucbartaH mypakkab a3
pyn xocusAsTxoum norapucdm (Hur. G6a n.15) TAGOUNOTM  AWHUATIA
rysapoHugaH nosvm meosin. VIH MMKOHMAT Megmxag, ku a3 myoaunau
Myppakabu norapudpmii 6a mMyogunam anrebpasum HGaposMOH MyKap-
papii rysapem. [Jap avHu x0n uH ry3apuw 6oucu Baceb LUyLaHW coxau
KAMaTXou MWMKOHNasupu TafiMpébaHga wypna MeTaBoHag. MVH  Ba-
cebwasii 6a pelwaxoe oBapga MeTaBoHad, ku Oab3ealloH peluaxou
Myoaunam asBana HectaHa. bapou xaMuH xaHromy xannu Myoawuna
xaTtMaH 6osg € coxan UMKoHNasvpu TafiMpébaHgan myoamna pgap xap
kagamu Tabaunguxii 6a abTMbop rMpudTa wasad, € 60 rysapoHugaHu
CaH4yMW MyaWsH Kapga waBad, ku pewaxou édprawygam myopunau
MyKappapi peLuaxou Myofunan aseanaang € Ha.

Tabounonxyxo MMKOHUAT MeauxaHgd, ku Myogwunau aBBana 6a sike
a3 HaMyaxou:

a) (og, f(x)=b; 6) (og, f (x) =¢0g,9(x)
oBapaa wasaa. [lap xonatu a) Maymyn KMMaTxou UMKOHNasupu X 60
HoBapobapun T (X) >0 wmyaiisH wyna, myoauna aap uMH Maymyb 6a
myomunan f(X) =a® 6apoGapkyssa act. MyBodukaH, fap Maspuau 6)
MayMym KMMaTxou MMKoHNasup 60 cuctemam Hobapobapuxon f(X) >0
Ba O(X) >0 myaiisH mewasan. Myoauna gap maymys 6a myoamnam
f (X) = g(X) 6apobapkyssa acr.

Hap noéH uH rydtaxopo 60 xannm Myoaunaxoum Myluaxxac pasllaH
MEKYHEeM.
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Mwuconwu 1. Myogunam (0g,(X+1)+/¢0g,(X—1) =3-po xan

MeKyHeM. Yambu norapugmxopo Aap KMCMKU 4Yan gap Hamyam Xocunu
3apb TacBup kapga myogunam

00g,[(x+D(x-1)]=3 &unrm fog,(x*-1)=3
-po xocun MekyHem. A3 MH 4O MyBOMWMKM Tabpucdu norapucm
x?-1=8. X, =—3 Ba X,=3 pewaxon UH MyoaunaaHg. Bane
xaHromy X =-—3 6ygaH Tapadwm Yanu Myoausnia MabHO Hagopamd, HYyHKM
Bapou vyHuH kumaT xam X+1<0 Ba xam X—1<0 acrt. Mac apaam
X =-—3 pelwan myoaunau ksagpaTii 6yaa, pelsau Myoaunav assana
HecT. YaBo6: 3.

Mwuconu 2. Pewaxon myogunamn

log, (x> —3x+3) =1
-po meébem.

Kucmn yanm myoamna mabHo gopag, arap X >0, X#1 (X acocu
norapudm act) Ba X° —3X+3>0 6Gowan. A3 Tabpudu norapuhm
beBocuTa

x> —3x+3=xX
Gapmeosig. A3 uH 4o X°—4x+3=0. Agagxou 1 Ba 3 pelaxou WH
Myoounau keagpatuaHg. Bane X =1 pewawn myogunau assana HecT.

XaHromn X=3 6yman X°—3x+3=3°-3.3+3=3>0 acr. MNac
TaHxo agagun 3 xannu myoamna act. Yas o 6: 3.

Mwunconu 3. Myogunam
(0g,’x—10g,x—2=0

-po xan MeHamoem.

XaHy3 gap n.11 (Hur. 6a Tapau xannum muconu 4) kang kapga oyaem,
K arap dyHKCMAW HOMabiymgop Aap myoguna gap gapayaxow ryHoryH
oag, myoaunapo 60 goxun kapgaHu TaFimpébaHgan HaB xan Kapaad

MYMKUH acT. [lap myoaunam maskyp Eogzx YyHUH PyHKeusa mebolag.

t = /0Qg,X vwopar kapaa, 6a You Myoaunav asBana Myoaunau

t?-t-2=0

91



-po xocun MekyHeMm. Apagxou t =-1 Ba t,=2 pewaxon uH
MyoaunaaHa. AKHYH KUMaTxou MaTny6u X -po meébem:

t, =/og,x=-1, X, =27 =%;
t, =/0g,x=2, X,=2"=4.

Xap gy kumat édprawyaa Myoaunapo kaHoaT MeKYHOHaHA, YyHKM
coxau KMMaTXou MMKOHNasupu udodav Tapadu Yyanu Myoamna aganxom

1
mycbaT acT. Yaso6: E; 4.

Muconu 4. Myogunan £0g, (X +4/0g;X = 3-po xan MekyHeM.
3
Hap yamblwaBaHgan gytom 6a norapudpmm acocaw 0,6 merysapem.
Bapou nH dopmynaun rysapupo nctudona mekyHem (Hur. 6a xynocau
2-n n.15):

£0Q, X
(0g X = —90'65 _
3 ﬁogoy6 3

5 5 3)* 3
Asbackn  £0Q, 3 =/0g g 3 =/0g % (gj =—(00, g =-1 acr, nac

095X =—(0gq ¢X . AKHyH Myoinau aopawyaa Hamyam —3(0g, ¢X =3
3

5

5 ,2
& (09, X=-1 A x=(06)"=—===1-.
é (0g, ¢ Mermpag. A3 UH 4o (0,6) 06 3 13

2
aBo6: 1—
A 3

Mwuconwu 5. Pewaun myoaunam 3= 5-po meébem.

MeLw a3 xan XOTMPHMULLIOH MEKYHEM, KU MH Myoauna 6a xamMoH rypyxm
MyoZaunaxo AOXWN MelaBaj, ku Aap GopaawoH gap a3oxy 2-u n.11
CyxaH poHAa byaem.

A3 xap gy Tapadu myoamna as pyu acocu 3 norapudpm rupudTa
XOCWI MEKYHEM:
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70g,3"* =/¢0g,5 & 7-2x=1/,09,5.

WHak, X:3,5—%€0935 acT.

Kang mMekyHeMm, KM UMH Hamyg MyOAMIIaxou HULIOHAMXaHOArnpo, Ku
TaHxo 60 uctudogan Tabpudm norapupm xan MelwlaBaHg, XaHy3 gap
n.14 gnpga 6apomagaH MymKnH 6yg.

?

1. Bbapobapuxoepo, Km XocuATXoM acocum norapudmpo udoaa
MeKyHaHA, HaBuceg. 2. Yapo myogunau oguTapuHu norapudmii TaHxo
AKTO pewa gopag? 3. bo Muconxo axmMoHen, K XaHromMmu Tabamngmxmm
anHnatum  undodganm norapudmii  coxanm MyansHUM  udogam  Xocun
Mellyaarii BacebTap GyaaHall MyMKUH acrT.

Myoannapo xan kyHepg (210-219):
210.a) 8" =0,4; 6)(02)*=4; 8 3*=7 1) 9 =e.

211.a) (031 =2; 6)4° =5; 8)10% =6 re>™ =2,

212. a) (0g;Xx =2; 6) f0g,,X=-1; B) égx:—% r /nx=2.

213. a) (0g,(2x-1)=2; 6) (N(X* +2X+4) =InT;
B) /N(4—x)=0; r) fog, (5—x)=1.
2
214. a) log,x =(0g,4—2009,5; 6) (gx+¢g(9x+10)=3;
B) (09, X=2009,3+009,2 ) (g(3x—2)+/¢g25=3.
log,x+1 5- 1 2

215.a) ——=———=2; 6) + =1
/09, (4x—15) 5-/gx 1+ /gx

a) Kgx—5+13—£gx=
2 3
216.a) (09> Xx—300g,x+2=0;  6) /N*X+/Nx—2=0;

2; r) /n(16—6x) = 2/nx.

B) 20092 X—7/0g,Xx+3=0;
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r /n(x* —6x+9) = /n3+/n(x+3).
217. a) fog, ,(X* —5x+7) =1; 6) fog, (X* +7x-1)=2;

B) (0g,[46+ fog,(x—5)]=2; ) fog,[log,(4—x)+6]=3.
218.a) (09, X = (09 4+(0g,5; 6) (0gyX+ (0g,X =3;

a

B) 2(0Q,X+(0g, X =5; r) Eogx2—£0g4x=—%.
2
219.a) (0g9,(10-3*)=2—-x; 6) £0g,(2-4°% -1)=2x—4;
/gx

8) X' =100 Hx 3 =3/100.

MALLKXO BAPOU TAKPOP

220. Myoamnapo xan KyHep:
2x+2 + 2x — 5x _5x—1

221. Ndpopapo Copa kyHen:

(% a‘lb‘s}_ -(ab®)™.

222. Macodpan gy waxp 720 km act. [y katopa 6a newwBo3u
xamaurap xapakaTt Kapga gap MMéHa4yonn pox, 60 xamaurap BoxypaaHa.
Mabnym acT, kn katopan gytom 1 coaT nac a3 katopam skym 6a pox
6apomaga, 4 km/coat Te3Tap pox Tan mekapg. CypbaTth xap sik kaTopapo
ébep.

223.0,1% -v apagu (2 —1%) :0,25-po é6ep.

224. Hykraxom kputukumn doyrkensin T (X) = x* —3x>-po &6en.

19. HOBAPOBAPUU NNIOFAPUDMA

Ho6apoGapuepo, ku TariinpébaHga pap OH TaxTu anomMatu
norapudmM act, Hobapobapuu nozapuchmii MeHoMaHd. XaHroMu xannu
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YYHUH HOBapobapuxo a3 xocusaTn adp3yHLlaBii € KamwaBum (MOHOTOHNN)
PyHKCHAN norapugmin ctudoaa MekyHeMm:

a) xawromm a>1 6ypad: arap O<X<1 6owan oH rox
log,x<r0g,1 actr, swHe (0g,X<0; arap X>1 Gowapn, oH rox
log, x> (09,1, sbHe (0g,Xx>0.

6) xavromm O<a<l 6yman: arap O0<X<1 6owan, OH rox
£0g,X >0 act; arap X >1 Gowag, oH rox £0g,X <0 acr.

Muconwu 1. Hobapobapum (0g,(2X+1) < (0g,;5-po xan

MEKYHEM.
Acocu norapucm a=3>0 acr. Mac xaHromu Yo [OWITAHM

Hobapobapuu maskyp Hobapobapun 2X+1<5 yon gopan. X <2 xannu
WH HoGapobGapin acT. Bane TariiMpébanpgan X 6osa vyHuH 6Golwiag, Ku
ndogaxon gap Hobapobapii 6yga, mabHO gowTta 6owaHa. Kucmu yanm

1
Hobapobapun Maskyp MabHO agopag, arap 2X+1>0 & X>_E
6owan.
_ 1
WMHak, xannun Hobapobapii dpocunau _E; 2 | acr.

Muconwu 2. Xannu Hobapobapum
/og, (x* +2x) > -1
3
-poO Meopem.

1
Asbacku §<1 acT, nac XaHromu Yor pgowTtaHu Hobapobapum

-1
1
Ma3kyp xaTMmaH Hobapobapum X + 2X < (5) =3 yoi1 gopan. NHuyHuH

Oapon mabHO gowTtaHu udogam Tapadm vyann Hobapobapii 3apyp acr,

km X2 +2x>0 6Gowan. XamuH Tapuk, HoBapobapuv gopawyaa 6a
cnctemamn Hobapobapuxoun

x?+2x-3<0,
X2 +2x > 0.

6apobapkysBa acT. ®ocunau (-3;1) xannu Hobapobapum x> +2x—3<0,
chocunaxom (— 00; — 2) Ba (O; OO) Xannu Hobapobapun X2 +2X >0
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mebowang. Kncmm ymymmm nH cpocunaxo docunaxom 6apobapkysea (-
3;-2) Ba (0;1) mebowaHg.
MHak, docunaxom (-3;-2) Ba (0;1) xannun Hobapobapum maskypaHg.

?

1. daxmoHes, kn Yapo HobapoGapum (0, f (X) <b xaHromn a>1
6ynaH 6a Hobapobapun f (X) < a’ HobapobapkyBBa Luyaa MeTaBoHag,.

Bane HoGapoGapun (0g, f(X)>b 6a HoBapoGapum f(x)>a’

6apobapkyssa acT, xaHromu a >1 6yaaH. 2. MoxusTy TaTbmKu meToam
docmnaxopo aap xannum Hobapobapuxo wapx anxea.

Hobapobapupo xan kyHeq (225-230).

225. a) (0g,X>1; 6) f0g,X<2; B) £0g,sX<1; r) £0Q, X>2.
3
226. a) (09,(x—2)<2; 6) (09, (2—3x)>-1;
2
B) (0g.(3x—-1)>2; r) ¢og, (7x+1) <-2.
6

227. a) (g(2x—3)>(g(x+1);
6) (g(2x—4)>(g(x+1);
B) (00, (4x—3) < /0g,(3x—4);
r) 09, ;(2x+7) < /0g,,(4x-1).
228. a) (og_(Xx+1)+log x < (09, 2;
6) /nx+¢n(x—1)</n6;

B) £0g,(X* —x—12) <3;
r) £og, (8—X) < (og, (X* +2).

2 2
229. a) /N°X—(Nx<0; 6) (0g3 x—3>0;
5
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B) (g°X+3(gx >4; r) £0g2x—25<0.

230. a) zogzcosx<—%; 6) [2—¢nx <1;

B) (0g, Sin2x >1; r [3egx -1 <2.

2
MALLKXO BAPOU TAKPOP

231. Myoaunam 2sin? X =5c0S X + 2 -po xan Hamoe.

232. Myoaunapo xan kyHea: £0g, (5" +3) +/og,(5* —3) =4.

233. docunaxon ad3yHLIABMIO KaMLLaBil Ba HYKTaxou 3KCTPeMymu
dyHkeusin Y = —X° +6X —8 -po &6en.
27-27a+9a’ -a°

a’-6a+9

235. KombaiiH 4 coat kop kapay 6abg 6a OH KombGanHu aytom
xampox Wwyn. Xap gy nac a3 uH gapaBpo gap 8 coar 6a oxup
pacoHugaHg. Xap sik kombaH gap anoxuaari gapaBpo gap YaHg coat
0a oxmvp MepacoHa, arap mabnym 6owag, ku 6apon nH kKomGarHU OyroM
6osag 8 coat 3néa gapas Mekapa.

234. Copa KyHep:

20. CACTEMAM MYOOMUITAXOU NTIOTAPUOMIA BA OMEXTA

Bapon xan kapgaHu cuctemam Myoaunaxou norapudmin Tapsu
MabMmynn édTaHu xannu Mmyoaunaxou norapudmupo nctudopa kapaa,
cucteMan myogunaxon anrebpaBuvM Mykappapupo Xocun MekyHaHd. WH
cucTeMapo xan kapga, a3 6ariHM OHXO Xxannu cucteman Myoamnaxou
norapudmMmMpo 4yyoo MeHaMosHA.

Ycynu ymymunm xannu cuctemaxoum omexta (cucremaxoe, ku nap
Tapkubu xyg favpu myoaunau norapudmii 603 Myoamnaxoum Hamyau
avrap, MacanaH, Myoaunaxou XxaTtTi, KBagpaTi, WppaTcuoHani,
HULIOHAMXAHAarii Ba Faripapo AopaHa) HU3 a3 xOoCun KapaaHu cuctemam
Mykappapun anrebpasii néopat acT.

Munconn1. Cucreman
{fogzx—fogzy =1,
fog,(xy) =3
-pO xan MeKyHeM.
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X
Myoaunau sikymm cuctemapo aap Hamyam (09, —=1 HaBuwTa
y

X
mMeébem: —=2 & X=2Y.As myoaunaum ayiom Xy = 2°=8. Nap wH
y

4o X =2V rosowTa Xocun MekyHem, ku Y =712 act. A3 X=2Y 6ap-
meosnn, kn X =14 . Bane kucmm Yanu cuctema MabHo gopag, arap X >0
Ba Y >0 Gowap. bo HazapaowTh uH xanpo meébem. Y a B o 6: (4; 2).

3 30x. Cucmemau
X
log,—=1,
y

(0g,(xy) =3
dymo xan dopao: (4; 2) ea (-4, -2). UHpo mabHUAOD KyHeD.
Munconwu 2. Cucreman 3epuHpO Xan MeEHaMOoeM:
20y Z 512,
09+/xy =1+(g2.
A3 512=2°ga 1+ 192 =1rg10+¢g2=¢g(10-2) = /g20 uctudo-

Aa Kapga cuctemamu
J§+J§=a
Jxy =20

-po xocun MekyHem. Arap \/§=u Ba \/§=9 rysopem, oH rox 6a
cuctemam

u-$=20
Aopo MelwaseM. [Jap myogunaun gytlomu ud cuctema U =9—9 rysowra
myoaunau ksagpatn & —93+ 20 =0-po coxub meluasem. Pelaxon

{u+9=&

OH
++/81-4- +
,91,2:9— 812 4202951, 9=4,9=5

mebowaHa. A3 U=9—9 6apmeosa: U, =5, U,=4. Bane \/;:u,
\/§=.9 & x=u?, y:92 act. Nac (25; 16) Ba (16;25) xanxon

cuctemMmaun asearnaaHg.
98



Cucremaun myoaunaxopo xan kyHeq (236-238):

236.
a) 6)
Eogl(x_'-y):_z’ {€092X+f0g4y:4,
9
(0gs(X—y)=2; {0g,X+(0g,y =5;

B) r)

Kng(X—y)ZS—ngz(X+y), fg(y—x) = (g2,
lgx—1(g4
—ﬁgy—£g3 fog,x—4=/rog,3-/0g,Y.
237. a) 6)
5%.2Y =80, 3.2V =972,
log g (x+Yy)=2; tog 5(x-y) =2,
B) r)
3y g1, gx — gy = (g15—1,
1g:/xy =1+ (g3, 1079629 39,
238. a) 6)
Xx—y =90, ‘og,x+‘og,y =1+ ‘09,9,
lgx+ gy =3, X+y—-20=0;
B) r)
/og,x—(og,y =0, log,(x+Yy)=0,
x*-2y*-8=0; (x+14)(x +y) = 64.

MALLKXO BAPOU TAKPOP

239. Udogapo Copa Hamoen:

a +5+a 3a+5
5+a 5-a) a+5
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240. Cucteman Hobapobapnxopo xan KyHen:

2X+9>6x-5,
—§<—1.
2

241. BenocunegpoH a3 6aHam A 6a 6aHam b, kn macodaaluoH 45 km
act, 6a pox 6apomaa. Nac a3 30 pakuka a3 nacu y BenocunegpoHu
avrap. Ban 6a 6anHgn B 15 pakuka Testap omaga pacua. Cypbatu
BENocMneapoHn aBBana YyaHza act, arap Mabiym 6owag, ku cypbaTtu Bau
HucbaTu cypbati gurapii 3 Km/coat Kam acTt?

242*. Myogunapo xan kyHeq: 16°%% =8x.

243. AiHUATPO MCBOT KyHen: —Cosa =sina tgo .

CoS
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§7. XOCUITA BA ®YHKCUAN NBTUOAOUUN ®YHKCUAXOU
HULLOHONXAHOATUIO NOTAPU®MA BA APAYAT A

21. XOCUNAU ®YHKCUAU HULLOHONXAHOATA

Hap n.17 xaHromn goxun kapgaHv madxymu norapudmm Hatypani
dap3 kaga Oyagem, km HucbaTtn ad3omwmn dyHkeusu Yy =10" 6ap

adpsonum aprymeHT gap Hyktau X =0 xaHromu 6a Hyn mann kapaaHu

1
ad3onLum aprymeHT 60 M Mann MekyHag, sibHe

100+AX _100 B 10AX _1

—>i xaHromu AX —0. (3)
AX AX M

MHuyHuH kaing kapaa 6yaem, km M =0,4343... acr.

W dapsua 6a Tacaukm pap Hykram X =0 xocuna pgowTtaHm

1
y =10* Ba 6a M 6apobap OyaaHu oH H6apobapkyBBa acTt. Pap3uspo

nctucdopa kapaa, xocunau  YHKCUAM HUWOHAMXaHaarm Y =a*
(a>0, a#1)-po wmeébem. Bapon wuH aBBan xocunanm yHKCUSN

y =10"-po pap Hyktan aunxox xncob mekyHem. Huc6atn adaonum uH
dyHKCeHs 6ap ad3onn apryMeHT
y(X+Ax)—y(x) 10 -10* 10 -1

=10"-
AX AX AX

act Ba xaHromm AX —>0 mysodmku (3) 6a %-10X Mann mekyHag. A3
WH MyNnoxn3axo Ba a3 Tabpudm xocuna 6apmeoss, Ku
1
10")" = —-10".
(10%) v

Bapou acocu agunxoxy a>0, a#1l mysodukn anmHuatT acocuu
norapudmii (Hur. 6a n.14)

a*=10""%" =107,

Mac myBodbmku kongan anddepeHTCUPOHUN PYHKCUSN Mypakkab
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a

X\/ (rga* \r 1 xfga ’ fg fga X
a’ ) = 10“’ =—.10 foa, xfga) = —
( ) ( ) M ( g ) M

10798 = 2= g%
M

AsGackn 10 =e (Hur. 6a Tabpudmn 1-u n.16) act, nac M = /ge .

A3 pyun doopmynau rysapuiu m—a = ig—a =/(g.,a=/na, 6uHobap vH
ge
(@) =a"/na. (4)

Teopemau 1. PyHKCUan HULLOHAUXaAHAArMKN Y = a aap xap

AIK HYKTan TUpU adajii xocuna gopaj Ba xocuram oH 6o dhopmynam
(4) ndbopa kapaa mewaBag.
Xy n o ca. PyHKcusM HUWOHANXAHAArn fap TaMOMU HyKTaxou Tupu

apaan 6edpocuna acT, AsbHe xaHromm X —> X, a* —>a".

MH xynoca a3 guddeHTcMpoHaawaBaHaa byoaHu gyHKcus Ba as
nemma ong 6a 6edocunarmm xap ryHa dyHKeusiv xocunagoLuta 6apmeoss.

Xocunan yHkensm y:ex-po OeBocuta a3 (4) xaHromm a==¢
6ynaH xocun kapaaH MymkuH acT. Asbacku /ne =1 acr, nac
(€)' =e". (5)
fAbHe Xxocunau 3KcnoHeHTa €° 6a xypaw 6Gapo6ap act. bap

3aMMN WUH HUWOH [oAaH MYMKUH acCT, KM Xap ryHa (byHKCVIFIe, K1

xocunaal 6a xynaw 6apobap 6yaa, aap Hykran X =0 uH xocuna 6a 1
Gapobap acT, akcroHeHTa meboluag.

Muconwu 1. Xocunan cymkeusixon Y =10 Ba y=3"*-po

Xncob MekyHeMm.
A3 pyn cbopmynau (4)

(10)" =10"/n10; (3_5’()' =3/n3- (-5x)'=-5- 3°n3.
Muconwu 2. Xocunam dyHkeusxom Yy = e -po Meébem.
MyBodumkn Kongam xocunam dyHkeuam mypakkad Ba cdpopmynaum (5)

(%) =€ (2x) = 2¢**.
Muconu 3. dyukcusxon f(X)=(Xx—1)e"-po onn 6a asyHLaBi

(kamLLaBK) Ba 9KCTPEMYM TaAKUK MEKYHEM.
Xocunaun pyHKCHapo Meg€bem:

00 =[(x-De* | = (x—1ye + (x-1)(€"Y =" + (x~D)e* = xe".
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Asbacku 6apou xap ryHa kumat X €* >0 acr, nac anomatn xocuna
60 anomatn X skxena acT. AbHe gap docunam (0; oo) f'(x) >0 6yna
yHkens meadsosa. dap docunam (— o0; 0) f’(x) <0 acr, 6uHobap uH

nap wH cocuna yHkeus kamwasanaa act. Oap Hyktan X =0 xocuna
anomartawpo as MuHyc 6a nnic UBa3 MeKyHaf, sibHe UH HyKTa HyKTau
munumym act: f . = f(0) =-1.

?

1. ®ap3usaApo, kKn a3 oOH ucTudoda Kapaa Xocunaum yHKeuam
HUWOHANXaHdarii édpta wypaact, Hombap kyHend. 2. Yapo dyHKcusim
HUWOoHAMXaHaarin 6apon xap ryHa kumaTu aprymeHTaw 6edpocuna acrt?
3. Xocunawn akcnoHeHTa 6a yin 6apobap act?

Xocunan pyHkensapo €dep (244-246):

244.a) y=2e" +3; 6) y=3x+5e7";

B) yzl—éex; ny=5"*+x*.

245.2) y=¢€’sinx; 6) y=2e"+3x;
B) Y =4x*—4%; ny=x*-3

246*.a) y =e* cosg; 6) y =62 -tg4x;
) Y= ny=22
1+27%° X+1

247. [ap Hykran abcuccaall X, Myoaunaun pacaHgapo 6a rpadouku
dyHkensu T (X) Hasucen:

a) f(x)=e", x,=0; 6) f(x)=2", x,=1;

B) f(X)=e™, Xx,=0; n f(x)=3", x,=1.

248. dyHkeussipo ovp 6a adp3yHwaBk (kamwwiaBil) Ba 3KCTPEMYMXO
TagKyK Hamoen:

a) f(x)=xe¥; 6) f(x)=x*-47%;
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B) f(X)=xe™; rn f(x)=x*-2%.

MALUKXO BAPOU TAKPOP

2t g
249. X-poében: —° -3
4—-x:75
250. Cuctemapo xan Hamoep;:
1+x 2X-y
5 2

= 3y_11

V=2 XS g oy

2 6

2

251. Xncob kyHen: 7.\F_5.\F .
7 5
a> 1

252. NcboT KyHen, Ku
1+

2 < — acT (a- agagun gunxox).
a- 2
253. Myoannan 3epuHpo xan KyHen:

g/l —64. 204

22. ®YHKCUAU UBTUAOUN OYHKCUAN HULLOHOAUXAHOATA

a.X
Teopemaun 2. DyHkcuau f_ 6apoun yHkcusam Y = a* pap Tvpm
na

anagnn R = (—o0; ) dyHkcuau nbtuaoi acr.

Dap xakvkaT, fNa apgaam OouMid acT, 6apon XaMuH MyBOCMKM
dopmynawu (4) 6apon xap ryHa kumatn X

( e j _i(ax), =i~axﬁna=ax.

/ma) /na /na

a.X
WH 6apobapin HULIOH Meauxag, ku yHKCUsm £— Gapon a* dyHkcuamn
na

noéTnaon acT.
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XamMnH Tapuk, MyBOOMKM TeopemMaum n.2 Hamygu YMyMuu
HKCUNAXOU I/I6TI/ILI,OI/II/I HKCUAUN :ax YVYHUH acCT.
Py X Yy y y

X

F)=2+cC,
/na

km uH yo C poumum aunxox meGoluap,.
O 3 0 x. A3 B6apobapuu (5): (ex)':ex Oapmeosia, ku byHKcusAn

e* + C namyamn ymymuu cyHkcmsam nétnaounn cyHkeuam €° acr.

Muconu 1. PyHkeuan nbTnaomm yHKCHam 3epmHpo meébem:
a) f(x)=3"; 6) g(x)=4-2%; B) h(x) =2e>*-10.0,7*.

A3 Teopemam 2 Ba Kouaaxou édpTaHm dyHkcuan mdtugon (n.4)
ncTnoaa MekyHem:

3X 2x 2x+2
a) FX)=—+C; 6) G(X)=4- +C= +C.
/n3 /n2 /n2
5x X
) H) =22 _10.27 ¢
5 /0,7

Muconu 2. Macoxatn durypan 60 xatxon y=4", y=0, x=0,

X =2 maxayabynapo meébem.

X a n. lpadmkxopo cxemasii Kawuvaa,
MebuHeMm, kun courypav gogawyna Tpanetcuam
KayxatTam gap pacmm 31 TacBup kappawypa
mebolwan. BuHobap uH S - MmacoxaTu oHpo a3
pyu dopmMmynam MacoxaTu TpanetTcusu

Y,

Kayxatta Meébem. 1
2 x |2 —/
S=I4XdX: . = 10 - L = 15 - Pacn31. O *
0 /4|0 /n4 /n4d  In4 '

254. NuTerpanpo xmncob kyHen:
1 1 4 2

a) IO,SeXdX; 6) J- e¥dx; ) j 2%dx; '[ 4*dx .
0 0 2 0,5

Macoxatu cpurypamn 60 xaTxoun 3epuH Maxaynbynapo €bep (255-256):
255.a) y=e", y=0, x=-1, x=1;

6) y=2*, y=4", x=1;
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B) y=3, y=0, x=1, x=2;
ny=e*, y=e*, x=1.

256_a)y:(%) ’y:2’X:0’ 6)y:ex’y:efx’y=e,

B) y:GJ ,Xx=-1,y=1; ) y=e*, x=1, y=1.

MALLUKXO BAPOU TAKPOP
. 1
257. Myogumnapo xan kyHed: SIin3XCcos3X = _Z .

258. Yop apan, km ce Tapac Ba nepuMmeTpu CekyH4yapo udoaa
MeKyHaHp, nporpeccusay apumMeTUKMPO TaLKU Kapaa MeTaBoHaHA?

259. bpuragan kaprapoH 6osg gap myxnatu myanaH 260 getan
Tanép mMekapa. Xap py3 as Mukoopu 3apypv 6 getani 3vén uctexcon
Kapga, bpuraga ce pys neww a3 MmyxnaT cynopuvpo n4ypo Hamyg. bpuraga
YaHa py3 kop kapgaacTt? Arap Opwuraga cynopuwpo 6ap3vén nypo
Hamekapg, Barn 6084 xap py3 YaHa getanii UICTexcorn MeHamyn?

260. Coxae, kn gap xamopi 60 Hobapobapum 3epuH MyalsiH MeLa-
Baf, TacBUp KyHea:

a) X*+y°<9  6) x+y<1, x>0, y>0.

3 1 .1
261. Xucob kyHen: 2——3—-1—-2.
X yHen 2793743

262. A3 udoaa as pym acocu gurnxox, norapudm rupen;:

1
1 1Yz
a) ava 6) gC3d 2.
2ab 3

23. XOCUITAU ®YHKCUAU JIOTAPUDMIA

Xocunam dyHKkeuam norapudpmn  Hatypanuu Y = /NX-po  xucob
MeKkyHeM. WcBoT MekyHeMm, km Gapou gunxox X-u KanoH a3 Hyn
dopmynan

(nx) == ©)
X
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aypyct act. MyBodomkn anHusiTM acocum norapudmii 6apom xap ryHa
/nx

x>0 X=e". Mac xaHromm X >0 6ygaH xocunaxon yHKCUAXOU

y=X Ba y=e"™ 6a xam 6apoGapaHy, sibHe

(x) ="y (7

act. Mabnym, ku (X)'=1. Xocunan €™ -po a3 pyu kougau édpramm
xocunam yHKeusamn mypakkab Ba popmynam (5)-m n.21 xucob MekyHeM:
(™) =e™.-(fnx)' =x(¢nx)’.

XaMuH TapyiK, as uH 4o Ba a3 (7) 6apmeosa, ku 1= X(/nx)'. Ba gap
OXMp a3 uH Yo 6apobapuum (6) xocmn meluaBag,.

WHak, cyHkcusu norapucommu Hatypani gap R, = (0; ) popown
xocuna bypa, xocvunaaw 6o dopmynam (6) xucob kapga mewasag. WH
tdyHkeust pap R, xamuyHuH dyHkensim auddepeHTcupoHuaallaBaHaa
6edocuna acr.

93o0xu 1. Xocunau gyHkcusiu 'y = £0g,X, a>0, a=1 a3z pyu

gopmynau
1
(f0g,X) =—— (8)
: x/na
xucob kapda mewaead. [ap xakukam Mygocbuku cpopmynau

aysapuw (0Q,X = X A3 uH 4o (£09,X)" = i(énx)’ -1
/na /na x/na
330xu 2 Oyukcusu F(X)=X(Inx—1)+C 6apou ¢pyHkcusu

y = /NX cpyHKkcusu ubmudoid mebowad (mapau xocun kapdaHu F(X)
a3z doupau mamemamukau makmabi 6epyH acm). [ap xakukam,

F/(x) = [x(fnx 1) + C] = X'(fnx —1) + x(fnx —1) + C' =

1
=/nX—1+X-—=/nX.
X
MyBodmkaH Hamygon yMymum YHKCUSXOM ubugomm gyHKCUsm

y=/0g,X, a>0, a#1 uyHuH acr:

Foo = XD | o
/na
Mwuconu 1. Xocunan pyHKCHAN 3epnHpo meébem:
a) y=/n(4+3x); 6) Y =/0g,(x*+1).
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MyBodmku chopmynaxom (6) Ba (8), MHYYHMH KOMOAxon xocunarumpii
AOpeM:

’ 1 3
"=1/(4+3X)| =————-(4+3x) =
a) y'=[¢n( ) 4 +3x ( ) 4+ 3x
’ Zn(x2+1)], 1 2X
6) y'=|¢ 241 :[ = (XD =
)y [093(X + )] /n3 (x* +1)/n3 (D) (x* +1)/n3

Mwuconwun 2 Myogunanm pacaHgapo 6a rpadumku cyHkcusmn
f (X) = ¢nx+3 pap Hykran abeuccaaw X, =1 meHasucem.

UyHOHE KM MedoHeM, Myoaunau pacaHga gap Hyktau X=a 6a
rpacpukn dpyHkeusin Y = T (X) Hamyau sepurpo gopan:

y-f(x)=f'(@x-a).

[Nopem f'(x)=({nx+3) = 1 , nac f'() =1, VHYYHUH
X

f (1) = /nl+3=3. XamuH Tapuk, Myogunan pacaHaam matny6
y—-3=x-1 é y—-x-2=0
acr.
Muconwu 3. dyukenan T (X)=XINX-po ona 6a acsyHwiasi,
KaMLLABI Ba 3KCTPEMyM TafK/K HaMyAa rpacdovKallpo CXeMaBii MECO3eM.

dyHkens xaHromn X >0 6ynaH myaiisH act. Xocunapo Meébem:
f'(x)=¢nx+1

' 41
HoGapoGapun f'(X)>0 & /nx+1>0 xaHromu X>e == GyaaH
e
. 1
yon popag. AbHe, gap | —; 0 | dyHKCUa Me-
e

1
adsosaa; oap (O; —J xocurna MaHgin act, GuHo-
e

p |-

: 1
5 3 T * Bap uH aap docunan (O; —j byHKeua kam me-
€

wasag. [ac HYKTaun XO = — HYKTan MUHUMYM
Pacmun 32. e
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fmm=f(E)ZEEnEzl(gm_gne):l(o_l):_l_
e/ e e e e e

Mpadwmkpo cxemasii a3 6Gapobapuxon f(0)=0, f (—j =—et
f (1) =0 nctudoaa kapaa mekawem (pacmu 32).

?

1. ®opmynaepo, kn 60 OH xocunau cyHKcusaM norapudmn ndoapa
Melwasag, Hasuceq. 2. Yapo cyHkcusam norapudpmiai gap maymym RJr
6edocuna act?

Xocunawm pyHkensapo €dep (263-265):

263.a) Y =/n(2+5x); 6) Yy =100Q,,(X+4);
B) Y =/gX—SsinXx; ) y=/009,(2x+1) .
264.a) Y = X+/NX; 6) Y =X°/nX;
nx X
B) y=—7; ny=——-.:
X /nx
n(x+3) X
265. =" 6) y=———"°;
Y= Y= =%
2 log,x
Y= e Y=

266. Myoaunaun pacanaapo 6a rpacukn dyHkensn T (X) gap Hyk-
Taun abeuccaaw X, HaBucen:

a) f(X)=/(x+1), X,=0; 6) f(X)=2nx+1 %, =1;

B) f(X)=3/nx, xO:%; r) f(x)="rog,(x+1), x,=0.
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267. dyHKeuaAn 3epuHpo oup 6a ad3yHwaBii, KaMwasii Ba 3KCTpe-
MYM TagKuK KyHea:

a) f(x)=+/x¢nx; 6) f(x)=mTX;
B) f(X)=x-/nx; rn f(x)=x*/nx.

MALLKXO BAPOU TAKPOP

268. Macoxatn curypaepo, k1 60 xatxon y=e*, y=0, x=0,
X =1 maxayn acr, é6en.

269. Myoannan HULWOHAUXaHOArMpo xan Hamoen:
2x2+x70,5 _ 2\/5

270. Xocunau doyHkeusin Y = 3% -po é6en.

271. Udbopau
1
X—9x?
3 1
X4 +3x?
-po Coga kyHeg.
272. dapky gy apag 6a 5 6apobap 6yga, xocunm 3apbu oHxo 84
act. 1 apapgpo éGep.

24. XOCUJIIA BA ®YHKCUAN
MBTUOOUN ®YHKCUAN OAPAYATHU

Xocuna Ba dyHKeuam nbTuaoun dyHkemam gapadarmm Y = X“-po

XaHroMKn paTtcuoHanin 6ygaHnm o megoHem (Macanad, Hur. 6a Yyagsanu
dyHKeusixom nbtuaoi, ku gap n.3 omagaact). OHxopo 6encboTt oBapaa,
4ap xannu YaHgvH macbanaxo uctudoga kapgaem. (Hur. 6a muconu 7-u
n. 4.

AKHYH [Japayan « -po ajagu [OUIIXOXM Xakukin xucob kapaa,
dopmynaxom xocuna Ba HaMyau YyMymMmum pyHKcusaxom unbTtnaouun
yHKCUSIM fapa4yarnpo kKoMunaH ncbot MeHamoeM.

I. Xocunau yHkcusin gapadari gap R, = (0;00) 60 dhopmynan
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() = (©)
ndoaa kapga melwlaBag.
Hap xakukaT, a3backm MyBOMMKM alHUSTM acocuu norapudmii
X™ =x (x>0) acr, nac X* = (e™)* =e“™. A3 un Yo

1
(Xa)! — (eaénX)r — eafnx . (a an)' — Xa a-=-=a Xa—l-
X

dopmynan (9) ncbot wyn. Popmyna HULWOH Meanxan, Kn xocunam
dyHKCUAN gapayarii HU3 gapayarii acr.
Munconu 1. Xocunau yHKcusan:

/n2
a)yz@ : 6) y=x "1

-po meébem.

MyBodukm dpopmynam (9) gopem:

)2 W )21 ! ma( x th2-1
oo
3 3 3 3 \3

, (i) ioa V10
6)y=(xm)=_\/EX\/TO1:—W.

Il. Ba édpTaHn Hamygn ymymMmnm (QYyHKCUSXON MOTMAOMM DYHKCUSM
Aapavari Wwypybs MmekyHeM. [ly xonaTtpo avaa mebapoem.

A) o # —1. Bapou uH xonat dyHKcusixom Matny6 60 hopmynau

Xac+l
F(x)=
) a+l

+C

ndgoaa mewasag,.

Oap xakukat, myBodukm doopmynan (9)
1 1
F/(X)=——(x"")+C' = ——(a+)x" " =x*.
a+l a+l
B) a=1. dopmynan (6) HMWOH Meauxad, Ku Gapou gyHKCUAW

y== pap cocunan (0;00) Hamyam ymymum dyHKCHUaM METUAON
X

/hXx+C acr.

1
®dynkenan — aap docunam (—o0;0) HM3 dyHKeusan n6TUaOK aopaa,
X

kn uH doyHkenan /N (—X) me6owan. dap xakukar,
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1 1

() =L (xy ==2 (=2
—X X X

XamuH Tapuk, Hamyau ymymum yHkeusaxom nbtmnaoin 6apon y = —
X

xanromm X >0 6ygan /nX+C Ba xanromm X <0 6ygan /n(—x)+C
act. Tabpudm kumatn mytnakpo 6apou ndgopgam X uctudona kKapga
6a xynoca meoeM, ku xaHromm X =0 6ynaH

1
HaMyan ymyMumn pyHKCUAXomM MéTnaonn yHKCMAN — YyHWH acT:
X

F(x) =[x +C.
1
2X+3

mMeébeM. ([lap Hasap gowTa MelwaBag, KM coxanm MyansHUM UH yHKCUs

Muconwu 2. ®dyHkenan nétugompo 6apon dyHkcuan Y =

3
chocunaecT, K1 OH HykTam X = —E-po nap6ap Hamernpan,)

Bo ocoHii AgnaaH MymKknH acT, ku 6apon xap ryHa Hykram docunau
MyansHii Ba 6apou agaam aunxoxu C dyHkeuan
1
F(x) =§€n|2x+3|+C

hyHKCHsAM 6TUaON acT.

YMyMaH, Gapowu dyHKCHAN y= dyHKCHAN
ax+b

1
F(X) = ggn|ax + b| +C yHKCHAN y Pacmu 33.

b
noTnooi mebowag, arap X # —— Oowag.
a
Mwnconwu 3. Macoxatu curypam 60

xaTxou y=§, y=0, x=1 Ba x=2

mMaxayadynapo meébem (pacmu 33). o lf 2: X
A3 pyn dopmynamn MacoxaTtu
TpaneTcusan kayxatta meébem:

2
S =I%=€n|x| 2=én2—€n1=£n2.
1 X 1
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?

1. ®opmynam xocunam yHKCUsM Japayarmpo muctndoga kapga
HUWOH auxed, ku Bail xaHromu o« >0 6ynaH adsyHlwasaHga Ba
xaHromn o <0 6ygaH kamwasaHga acT. 2. Mabnym, ku dyHKCUAW
papavarvu Yy = X% pap Tamomu Tvpw agagn 6edpocuna act. HuwoH
ouxen, kn o >—1 meboluan.

Xocunau cpyHkeusapo ében (273-274):
1 4

273.2) y=x %, 6) y=x°; B y=x5; ny=x"".

/n4
274.2) y=X"°; 6) yz[gj :8) y=(3x)";n y=x".

Hamyan ymymum dyHkcuaxon mbdtnagonn cyHkcuapo €ben (275-
276):

275.a)y=%x‘5; 6) y=x2; 8) y=x° r)y=—éx_‘@.
2 1 2 2 1
276. =" 6 y=—; Sl N
2y X+3 )y X+1 5y X' Yy X X+4
277. NHTerpanpo xmncob kyHen:
4 3 101 16
a) Ixzdx; 6) jZdX B) jexsdx; r) dea ,
1 0 1 X

Macoxatn dwmrypam 60 xaTxom 3epuH maxayabymapo xucob kyHen
(278-279):

278.a) y=x", y=0, x=1; 6) y=Xx"2, x=%, x=1;
B) y=x%*, y=0, Xx=1, X=32;
n. y=x72?, y =0, x=1 x=32.
ﬂ&a)y:E+L y=0, X=2, X=4
X
6) y=——, y=0, X=-3, X=-1;
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B)y:i, y =0, X==, X=2;
2X

r) y=4—1, y=0, X=-4, X=-2.
X

MALLKXO BAPOU TAKPOP

280. Coxan MyaitsiHum doyHkeusin Y = £n (X* + X+ 6) -po &6ep.

281. X -po ében: EogSX:%€0g316+3£Og30,5.

282. bapou 4 kanam Ba 3 gadTtap 70 anpam Ba Gapou 2 kanamy 1
padtap 28 gupam gopaHa. Kanam Ba gadtap yaHg gupamin apauul
aopaHg?

283. KumaTxom  KanoHTapuH Ba  XypATapuHU  DYHKCUSAU
1 1
f (X) = X+ = -po nap nopuau {— 2; _E} é6en.
X

H 0 H 0
sm150+s|n750 :\/5 act.
cos15" —cos75

284. HiwoH anxen, kn

25. MA®XYMU MYOOUINTAU OUODEPEHTCUATA

To xon 6a MyoumHau Myogunaxoe MmalurFyn Oyaem, Ku XxannailoH
apag Oya. AkHyH Mmyogunaxoepo Avpga mebapoem, Ku Xannu OHXO
dyHKeMs acT. Arap YyHWH Myoguna favpu xyan dyHkcmst 603 xocunam
dyHKensam matnybpo gopo 6owwag, oH rox oOHpo Myoaunau dughgepeHm-
cuani meHomaHp,.

Xannn 6ucép Macbanaxou Wnm Ba TexHuka 6a édTaHm xannu
Myoaunan anddepeHTcuanuu

£(x) =kf (x), (10)

km uH yo K agagu gowmin 6ypna, Y= f(X) dyHkeusmu matny6 acr,
oBapga MewasaHa. MabHou myogumnaum (6apobapum) (10) nH acT, ku
cypbatu Tarinmpeédum yHKeust gap Hyktam X 6a kumaTtn dyHKcusa adap
XaMVH HyKTa MyTaHocnb meboluag.

Bapou Tacavku MH rytaxo npoTceccxon 3epuHM BOKEBUPO XaMuyyH
MUCON MEOPEM.
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Munconwu 1. (Taysuan paguoakTmsii). AManaH mykappap kapaa
WygaacT, KM cypbaTi Taysuam pagnoaktueum mogaa 60 mypypu Bakt t

6a mukgopu moagaa M(t) mytaHocub acr, sbHe
m'(t) =bm(t).

Oap vH 4o b kosdbdutcrentTn mytaHocmbin Byda, wmaaaTHOKUM
Taysnsipo MyawisiH MeHamosiA. XaHromy Taysus MUKOAOpUM Mogda Kam
mewasap. Bo nbopau aurap, dyHkemam M(t) kamwasaHga act, sibHe
m'(t)<0. Bo makcagm 60 napameTpu Myc6aT capy KOp [AOLUTaH,
b =—a >0 rysowra, Bo6acrarupo gap Hamyau

m'(t) = —am(t) (11)
MeHaBucaHs,.
Muconwu 2 (Adsouwm axonit). XaHroMm oMysuLin acsonun

axonuu UH € oH Mamnakat ap3 MeKkyHaHz, K1 cypbaT ac3ouLLmn axorni
Ga mMukgopu axonn MyTaHocub act. Arap gap naxsau Baktv t mMukoopm

axonupo 60 N (t) nwopat kyHem, oH rox
N'(t) = SN(t), (12)
kn >0 6yna, wupaatHokMM ad3omLLM axonupo Uoaa MekyHap.
Munconu 3. (KoHyHu Tariimpéoum cdouwopu atmoccepii). ap

Xyayau 6anaHauxoun as caTxy Gaxp sikxena, kK1 Jap OHX0 xapopaTti Xaso
amanaH JOUMI acT, cypbaTi Kamiasum doumiiopy aTtMocdepin 6a xyam

cuiiop MyTaHocub act. SAwHe, arap 60 P(h) cduwoppo aap 6anaHamm
h vwopat kyHem, oH rox

P'(h)=—y P(h), (13)
k1 gap uH Yo ¥ >0 mebowwag.

Myogunaxon (11)-(13) wmyogunaxon auddpepeHTcnanii  6yaa,
Hamyam (10)-po gopaHa. Lap oHxo 6ysypruxou mycbat o, [ Ba ¥
koadpouTcueHTxon MyTaHocubi, dyHkemsaxonm M(t), N(t), P(h) -
mMaTnybaHg.

AkHyH 6a myoaunau (10) 6apmerapaem. Oap od K apaan mabnym
6yna, dyHkeman f(X) matny6 act. ®opmynan xocunam dyHKcusm
HUWwoHAnxaHaarmpo 6a xotnp osapaa (Hur. 6a n. 21) mebuHem, kn 6apon
xap ryHa agagn C doyHKeusiu Hamyam

f (x) = Ce™ (14)
xannu myogunawm (10) act. ap xakukar,

f'(x) =C(e") =Cke*™ =C f (x).
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HuwoHn meguxem, kn myogunawm (10) Fanp a3 yHKCUSIXOM Hamyam
(14) xanxon aurap Hagopap. Bapou uH dyHkeusin T (X) -po, ku xannu
annxoxu (10) act, rupudpta pyHKCUSIN EPUPACOHHN

—kx
g(x) =f(x)e
-po TapTnd megmxeM. [opem

g’ () =f"(x)e™+ f()E™) = f'(x)e™-kf(x)e™ .

Oap vH yo 6a you f'(X) kumaraw Kkf(X)-po as myoamnam (10)
ry3oLuTa, XO0CuI MeKyHeM:
g9'(x) =k f (x)e™ —kf (x)& =0.
A3 aiHaH Hyn 6ygaHun xocunau g(X) Oapmeosin, kn Ban Gapowu
TaMoMM KMMaTxou X Aoumi acT (Hur. 6a nemma n. 2): g(X) =C . AkHyH

6apobapun g(X) = f (x)e ™ -po nctudona kapaa nango mekyHem:

f(x)e™=C Baasuiyo f(x)=Ce™.

MHak, xap ryHa xannm (10) Hamygu (14)-po popag. Bo ubopawu
avrap, xannu ymymuu myogmnam (10) 6o dopmynam (14) udopa kapaa
mMewasag. (Xannu ymymun myoamna rydra, xannepo mMeHomaHz, Ku as
OH Xannum QUNxXoxu MyLlaxxacpo Yyao kapaa rupudtaH MyMKMH acT.)

Hamyam xannu ymymumn myogunau (10) (dpopmynamn (14)) HuULOH
Meauxan, kv Baii a3 sik napametpu goummn C BobGacrta act. UH Gowwan
6a xynoca mMeopag, K1 xaHroMu Aofa LWyaaHu KMMaTy xan gap sik Hyktau

xX=x,, svHe popa wypaun (X)), xannm (10) skkumarta myarisH
merappag. Wapm f(X,)=f, wapmm aesana & ubmudod Homuaa
Meluasag. XaHromu goaa wynanm f, dyHkensu

f(x)= f,e "™ (15)

xannm (10) 6yna, waptn f(X,)= f,-po kaHoat mekyHoHaa. Oypyctuu

WH Tacauk 6eBocuta caH4ymaa mellaBag.

Bba myomHau npoTceccxoe, kn oHxopo Aap 6orno 60 myogunawu
anddepeHTcnanii udpoaa kapgeMm Gapmerapgem. Xannmv mMyoaunaxopo
édTa, KUMaTxom agagum Ko3pPUTCEHTXOPO XOCKIT MEKYHEM.

Taysusu paduoakmueld. Burysop pap naxsau kangu Baktn 1
Mukgopn moaaa 6a M, 6Gapobap Gowap, seHe M(t,)=mMm,. Bapow
MyaiisiH kapganu oH {; =0 kabyn kappa, xanmu myoaunam (11)-po 60
waptu w6tmgoun M(0)=m, a3 pyn dopmynam (15) Meébem
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(fo =My, X =0):
m(t) = mee ™.
Jap 6ucép xonaTxo TaBcudM MOALan paavoakTveiA  daspu

Hummaysusi T - BakTe ki gap Myagatv OH MUMKOOPW Moaaa Ay mapoTtuba
kKaM Mmelwasapn, Mebowaz. [daspu HMMTaysusa Gapou Gucép moanaxou

paamoakTueii xene kanoH act. MacanaH, 6apou paguin T =1590 con,
Gapon ypaH T =456 wmunnuapa con mebowan. [ap xakukat, as
B6apobapunxou

m, m,

2:—: T =e
T mye

1 /n2
Gapobapum T =—/n2 & a:T G6apmeosin. Bapou pagwii
a

a= 2. ~0,000446 = 4,46-10°° .
1590

Acpsouwu axonid. Arap 60 N, = N(0) muknopu xo3upan axonmpo
vwopat KyHem, OH rox nac a3 { con mukoopu axonii MyBOChMKM
dopmynau (15) 6a

N(t) = Ne”
bapobap m™ewaBag, ku MH yHkena xannm myogunau (12) acr.
KoadpputceHtn [f—po pap acocu fopallynaxou OMopid MyaiisiH kapaaH

MyMKUH acT. MacanaH, burysop mabnym 6owag, kn gap mygaatv 10 con
MuKoopu axonii 1,2 mapotnba adpsygaact. [ap nH xonat

N(10) Lo N, e

- =12; e'%=12.
N(0) No

Asunyo 104 =/nl2 Ba S :%Bnl,Z ~0,0182.

/nl,2
Xamuu Tapuk, N(t)=Nge 1 ~Ne**®®. N4 Gapobapit uMKoHMST

Meauxag, K Mukgopu axonupo 6abau 20 con xucob KyHem € kaw gy
mMapoTnba 3uépn LWyaaHn OHpo AOHEM Ba Falipa.

KoHyHu maeliupé6uu cpuwopu ammocpepd. Arap Py =P(h,)

6y3yprum cuwwop aap 6anangum h = hO Oowag, oH rox xannu myoaunam
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(13) myBodbumky cbopmynam (15) pyHkenan
P(h)=PRe 7™

acT, ku oH 6ysyprum dmwoppo gap 6anaHan h ndoaa menamosa. Arap
h, =0 rysopem, oH rox

P(h)=Pe "

P(h)-po nap sron 6anangun h, poHucta koadhuTceHT MyTaHOCMGUM
¥ -po meébem:

y = i(fnP0 —/P(h)).
hy

Muconxon oBappawyna 6a xynoca MeopaHf, K/ Myoaunaxou
anddepeHTcnanii onatM TaBoHOMM Tagkuk MebowaHa. WH acT, ku
TaOKUKOTUMEH KOHYHX0epo, Ku OHxo 6a 4roH npoTtcec xocaHg, 60
BOCMTauM 4yHUMH Myoaunaxo wudoga kapga, padptm uHKUMWOMWU WH
npotcecpo 60 Mypypu BakT XaMuyH Xannum UH Myoaunaxo MeoMy3aHA.
Ba vH muconxou oBapgallyda, KM OHXO Muconu Tatbuky maTemaTuka

Aap amanus xactaHg, ganen wyaa MeTaBoHaHA.

?

1. Yin ryHa myogunapo myoaunaun anddepeHTcnanin meryaHa?. 2.
Xannm ymymmm myoaunam audpdepeHtceuanii uict? Banm 60 kagom
dopmyna ndoga meéban? 3. MasamyHu waptm ndtugonpo daxmoHea. 4.
[aBpu HUMTaYy3nsaM Moaaa YMCT Ba OH Yii TaBp MyalsH kapaa melwasaa?

285. Huwon auxen, kv dymkensm T (X) =6e* xannu myoaunan
f'(x) =41 (x) acr.

286. HuwoH pamxen, kum hyHkemnsam y=2e‘3x xannm myogunam

!

y'=-3y me6owap.

287. [aBpu HuUMTa4y3uauM mMoadav pagvoakTuBX MyaWsH kapaa
waeag, arap Mabnym 6owag, K gap Mygnatv 2 con UH MoAaga SKyHUM
MapoTuba kam LWyaaacrT.

288. babau sk coat a3 50 rp. moggoan paguoakTmeii 47 rp. OOKiA
MoHA. Babau 5 coaT uii kKagapu nH moaaa 6ok memoHan?

289. [aspu HumTaysmam pagun 1590 con act. baban yaHg con
Mukgopu paguin 10 mapotnba kam mellaBaa?

290. Jap mypgatm 10 con axonun mamnakat 10% adsygaact. dap
20 conu MnHGabA axonii YaHa mapoTuba mead3osa?
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291. lap mygnatm 15 con axonun yymxypii 20% 3unég wypaacrt. Nac
as YyaHpg con MUKZopu axonii oy mapoTtnba anéa mewasag?

292. A3 catxy bGaxp 4 kagap Ganang GapomapgaH gapkop, Ku
duwopn xaso 40% kam wasag, arap mabnym bowag, kn xaHrommn 6a
6anangun 1000 m 6apomagaH duwop 20% kam MewwaBag?

MALLKXO BAPOU TAKPOP

293. Udgpopan 2y —3y2 + y3-po 0a 3apbkyHaHAaxo Yydo KyHen.

V4
294. Coga Hamoeq: COS(7 — o) + COS(E +a).

295. T'mnoTeHy3amn cekyH4yaun pocTkyH4ya 13 cm acT. KateTxopo €6ef,
arap dapku oHx0 7 cm boluag,.

296. Myoaunan £0g, (x> —X) =1+ £0g,5-po xan kywes.
297. Macoxatn dwrypae, ku 60 xatxom Y=X(2—X), y=0
Maxaya acT, XMcob KyHea.

MabnymoTu Tabpuxii

Oap oxupu acpu XVII kopu goxun kapdaHu gapadya gap Liaknm
x03unpa a3 Tapacdu onumoHn aHrmiuc YoH B annwuc (1616-1703) Ba
Mcaak Hio 1oH(1643-1727) 6a cybyT pacoHmpa wypna 6yq. Bannuc
Aap conu 1665 aBBanvH Wyna nctudogan HUWOHANXaHAaxon maHdn Ba
Kacpupo myBodUKkM mMakcad xmcob Hamya. N.HwoToH gap conn 1676 gap
sKe a3 MakTybxom XyQ HaBuwITa oyn: «4Ym TaBpe anrebpagoHoH 6a You
AA, AAA Ba raiipa, A%, A® Ba Fanpa MeHaBUCaHg, MaH XxaM xamM4yyHuH 6a

1 1 1

Yo —, —, — Ba Fanpa, ail, afz, a Ba Faripa MeHaBucamy.

a a a

Bbo Tapgpu3 Baceb kapdaHu mMadxymu gapaya gap UM XaMUH Xern
Oya, kn madxymxom HaB — Aapavaxoum Hyni, kacpi Ba MaHdpii 6Ga
Tabpudxon [fapaya, Ka newTap kabyn wypa Oygang,  3vaausT
HagowTaHA4 Ba 6a xaMOH komaaxoe, KM OHXOPO Aapayaun HaTypanii KOHED
Mekapg, utoat meHamygang. dap oxupu acpu XVII a3 cababu mypakkab
rapavgaHn macbanaxoum MaTteMaTuKii 3apypusaTh  Tabyunuu  naxi
KapAaHu Tabpudu HUWoOHAMXaHAau papada Oapou xamau agagxou
Xakukyi 6a MMEH oman. YMyMmiA KapdaHu gapada WMKOHUAT [of4, Ku
dyHKCHAM HUWoHAMXaHAarn Y =a” [ap mMaymMyu afaaxou Xakukii
MyOuWHa Kapga wasag. Hasapusm HuxoaT 6a xo3upa Hasgukn gyHKeuam
HUWoOHAMXaHaar aap gy 606w kntobn eonap g dnnep (1707-
1783) «Mykagamma 6a aHanus» gapy rapgugaact. BoGacTtarmu 6aiiHu

yHKCUSAN HULLIOHAMXaHAArA Ba PYHKCMAXON TPUrOHOMETPUPO, KN OHPO
J1.Onnep pap wH knTo® nNewWwHWMXO4 Kapgaact, sfke a3 ymgaTapuH
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HaTM4yaxom MMM MaTemaTtuka acT. Adcyc, OOHMWW MakTabi Kasoi
HameKkyHag, TO OH BobacTarmpo opem.

Kanumaun sro2zapughm toHOHA Oyda, 4yH HucbaTu agagxo Tapyyma
mewasaa. Kawdwu norapncpmxo (conu 1594), HOMM OHXO Ba aBBanuH
YyagBanu norapudgpmxo 6a wWwoTnangn, ayctaopy matematvka Y o H
H e ne p (1550-1617) Taannyk gopag. Cababu YyHWH HOMry3opii OH Oya,
KA norapumMxo xaHromMu Mykouca KaphaHu [y agafd, ku sike y3Bu
nporpeccusan apudgmeTukii Ba gurape y3BuM MPOrPeccusiu  reoMeTpi
mebolag, nango wyaaaHg. 3aBkMaHauM gurapu matemartvka — coaTcos3
Ba ycTton acb6obxomn Hyyymia, weenTcapii M. B 1o p r n (1552-1632), ku
époamunmn HyyymwmHocy mawwxyp M. Ke nne p (1571-1630) wypa kop
mMekapg, a3 Y. Henep newTtap 4agBanxou norapudgpmxopo taptmé goga
6yn. Bane vageanxom bBropru conu 1620 4yon wygdaHg, XOn OH Ku
yagsanxou Henep conn 1614 yon wyna 6ypaHa. A3 xamuH cabab gap
Kawdu norapudmxo asnasuaT 6a Henep goga wypnaacrt.

Fosan kawdwn norapupmxopo acocaH kKapg MaTemMaTukm HEMMUC
M. W T wn g e n (1487-1567) newHmnxon kapaa 6yn: ®aps3 kapga 6ya, kn

nap 6apobapun X = a’ nacv xam Y Kumartxou

1,2,34,..,y,y+1 (16)
kabyn mekyHaa. OH rox X uH TaBp udoga mellaBag;:
1 a', a% a%a’,..,a’,a". (17)

Apgagoxov pap katopu (16) 6yga nporpeccusmn apudmeTukii Ba
ajagxon pap katopu (17) Gyga nporpeccuMsan reoMeTpupo  TalLKuI
meanxaHg. 3oxupaH caxmocT, ku agagxou gap (16) 6yaa, norapudpmm
apagxoun gap (17) 6yma a3 pyyn acocn a xactang. lNypcuaa melwwasag,
KMMatu a-po vaHg rmpem, ku agagxov gap katopw (17) 6yga 6a kagpwm
WUMKOH 314 (8y y3BM xamcosi 6a xam Ha3guk) bowaHa. Japayan gunxoxm
1 6a 1 6ygaHpo gonwcta, Henep Ba Bropru, HoBobacta a3 xamawurap,

mysodukaH @ =1-10" Ba a =1+10""* kabyn kapaa 6yaaHa.

W. Bropru conn 1603 xpucobkyHuxom Xxyapo ofFo3 kapga, conu 1611
OHXOpO aH4yoM pgoda Oyn. Bane um TaBpe pap 6ono kang wyg,
yagBanxou y a3 cababu gep yon wypaHawoH 6a 3bTMpodn XamaroH
casoBop HarawTaHg. Bapwvakc, yagpanxou Henep, ku newtap gapy
rapavga 6ygang, kabynm xamaroH rawta Baceb uctudpoga wyaaHa.

Jlorapudmum acocaw e -po matematukm aHrnuc C ne 1 g e n goxun
kapgaact. Conun 1620 Ban 4YaaBanu norapnmMxon HaTypanum agaaxou
a3 1 1o 1000-po yon kapga 6yan. Yapeanu 6a TaBpu kodin nyppawm
norapndmMxon HaTypanin TaHxo conu 1770 naingo wypaaxg,.

Yapsanxou norapudmum Henep 3axmatu xucobbapoppo xene
cabyk kapga 6owaHa xam, oOHxX0 Mykamman Habygang. buHobap vH Baw
xampoxu Oyct Ba xamkopu xya . B p n rr c (1561-1630) 6a TapTMb
4odaHn JagBanu norapudmxon daxid mawryn wyn. babou cdastm
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Henep, Bpurrc conn 1624 yageanu norapudmxon gaxum yoppakamapo
Hawp Kapg, ku norapudmxon agagxom 6ytyHn a3 1 1o 2000-po aapbap
Merapuar.

3axmaTtun yaHguHconaum matemaTtukxou 3abapgact bexyaa HapadT.
OHX0 Kopu xucob6apopoHpo YaHAMH MapoTuba OCoH Hamyda GyaaHs.
Bosag rydT, kn xaymm kopu xmcobbapopii maxa gap acpu XVII xaHromum
XannuM macbanaxou ryHoryHu 6a amanus anokamaHg, gap Haeb6atu
aBBan Macbanaxou amanuu UMM Hyyym (as yymna, MyansH KapaaHu
MaBKeWn KULITUXO a3 pym cutopaxo Ba OpTo6) xene adsyna 6ya. Kawd
Kapga wygaHu norapudmxo, kn 3apd Ba Takcumu agagxopo 6a yamb Ba
Tapxy norapndmMxom oHx0 MeoBapaHa, 6a rycdtn Jllanna c (1749-1827)
yMpu xmcob6apopoHpo Aapo3s kapa.

YapBann norapudmxo Ba XxaTkawaku norapudmii, Ka OHpPO
B. Oy 1pena (1574-1660) nxtupob kapga 6ya, 3amépa a3 350 con
XaMuyH onatn 609BbTUMOAM xMcobbapopuxon Takpubii xuamaT KapaaHg
Ba 6a catxu 6anaHau MHKULIOMKM MM Ba NPOrpeccu TEXHWKA pacugaHu
WHCOHMAT KyMak pacoHvpaHg. Banme nangounwmn KomnTEepXo, KM OHXO
cypbatn xucobbapopuMpo MUNNMOHXO MapoTuba 3vén  kapaaadg,
MaxcycaH nac a3 UXTUPOM MUKPOKAmKynsTOpPXOo, XOMno amanaH Yyaasan-
X0U norapudmii KMMaTu XyApo XamyyH onatu xucobbapopii rym kap-
AaaHa.

Jlorapudbmxomn HaTypanii (Tabuii) Ha TaHXO axamMusaT amanii, 6anku
axammaTV HasapsiBi OowTaH Ba X0NO xam JopaHa. Oeptap mabiym
wyn, Kn katopxopo wuctndoga kapga, 60 caxexuu AWMNXOX KuMatu
Takpubum By3ypruxon ryHoryHpo édraH MyMKWMH acT. VHYYHWH HULIOH

1 n
Aoda wyn, kn AyysBruu fapadaria (1+—J , kn 6a cudatn acocu
n

norapudmMn HaTypanii rmpudpta mewasag, xaHromm N —>o0 6a agagu
MyansiH mann MekyHaa. Max3 wH agjag agagu € act. bo uctudogam
KaTopu afaai HUWOH aoaa wyg, kn € =2,718281183... act. Nam6b6e
p T (1728-1777) conn 1766 a3 Bobactarum 6arHW QyHKCKAN
HULIOHAMXAHOarini Ba YHKCUAXOM TpuroHomeTpumn J1.Ounep, kM Mo
poyeb Oa oH gap aBBanu GaHa cyxaH poHga Oyaem, uctudopa kapaa
ncboT Hamyf, KU adagxov 77 Ba € mppaTcuoHanvaHg.

ABYU MHKMLWOMK aHanu3n matemaTtukin 6a acpu XVII poct meosaa.
Hap wH kop agagxon 7 Ba € Hakwm Maxcycpo MebosaHa. [Oukkatu
Maxcyc 6a WH ajagxo 30xMp KapgaHu MaTteMaTuKxopo 60 xaMuH
daxmMoHgaH MyMKuH acT. NH agagxo Aap dhopmynaxou ryHoryH OOXun
MewasaHa. Jlorapmmxon acocawloH € WUMKOHWAT MeauxaHd, K
BobacTarmxon ryHoryHu mMaTteMaTUKMPO, KM OHXO MPOTCECCXOU MYHOTYHM
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Tabuwart Ba unmpo TaBcud meHamosaHA, 6a BocuTau YyHWH riorapmdmxo
ncopa wasang (Hur. 6a n.25). A4ab HecTt, kn cababu HaTypanii, gbHe
Tabuin HOMry3opi KapgaHu vH norapudMxo gap xamuH 6owap. Uctu-
noxn «norapudmxon HaTypanu»-po IN. M e Hronu conn 1659 goxun
kapga 6yn. babaom Ban conn 1668 a3 uH uctunox H. MepkaTtop
(1620-1687) nctndopa kapgaact. Tabpudu xo3mpasamoHu rorapmdmm
HaTypanupo fap kopxow J1. Ounep papédT kapaaH MyMkuH acT. ba

n
wapadwm y agage, kn 6a oH (l+—j xaHromu 6a 6eoxmp Main kapaaHu
n

N mann mekyHag, 60 xapdu € uwopa kapga wyda, Xyou agagpo 6a
wapadu Henep «agagn Henepiny HOMMOaHA.

MALLIKXOU MNOBAT OUP BA BOB

Ba naparpadu 3
298. Npadhumkun dyHKCUAPO cosen:

y 1Y » 1Y

6 8
299. Kagome a3 vH oy agag KanoH acr:
V3 1 V5 1 V2
a) 3 & 35 ; 6) [—j 8 [—j ;
3 3
B) 1477 & 14%; n 027 & 02°2
Bba naparpacum 4
Myoannapo xan kyHeg, (300-301):
1
300.a) 16* =27; 6) 3*" +3? =36;
B) 4X72 — 5X72; r) 72X+3 — i )
49
301.a) 9" +3*% =18; 6) e~ —1=£X;
e
B) 25" —6-5"+5=0; rN2-4"-5.2+2=0.

Ho6apobapuxopo xan Hamoeq (302 - 303):
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302. a) 5! > 25; 6) 62* < %;

B) 0,57*% <1; rn 0,7%*>0,49.
303. a) 0,2 <5: 6) 22 >1;
) 01 —01%* <0; n x> —r*>0.
304. Cuctemapo xan KyHeg;:
2x—2y — 1 43x—4y — 0’25’
a) 4 , 6) X+2
2X+y =1 4% = 64;
3 =1, 3 +3" =12,
B) r
Xy =-1, 3 =27.

ba naparpacum 5

305. Xucob kyHea:

a) (0g,9v3;  6) (0g,,125; ) (g0,01; 1) fog,~/7.
7

306. AnHmaTM acocum rnorapudmMpo uUctudoga Kapga, Kumatu
ncdonapo €ben;

1+/0952
a) 23+Z0925_ 6) (lj ) B) 5—l+/,0952 . F) 0 11+/og0v13
ki 3 b ’ ) -
307. A3 ucpoga as pym acocn a norapucom rupea (b >0, ¢ >0):
a) 9b*3/c xaHromn a=3 6ynaH:;
s
6) xaHromn a=10  6yaaH;
3/100b?
B) 0’253\/6 xaHromn a=>5 6ynaH:;
C
r) M xanrommn a=04  6ypaH
c*Ve ’ '

308. A3 6apobapun 3epuH X -po ébeg:
a) /0g,X = (09,196 —2/0g,2;
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6) (0g,X = 2(0943+%£og449;

B) /gx =1+3¢g4—2/g6;
r) £0g, ;X = £0g,,9—2¢0g,,10.
309. Npadhumkun dyHKCUAPO cosen:

a) y=/0g:X; 6) y=1/(0Q,sX-
310. Coxaun myansiHum doyHkcusipo €bep;:
a) y = (0g,(3x-1); 6) y=¢og,(7-X);
B) Y = (0g,,(9—X*); r) Y =£0g,(6+x—Xx).
311. Kagome a3 agagxou 3epuyH KarnoH acr;
a) /g8 & 2/(g3; 6) /09,3 & (og,7;
4 4
B) (00,5 & (0Q9,4; r) £0g,;2 & (09537

Ba naparpacwum 6
Myogunapo xan Hamoeg (312-315):
312.a) 2 =5; 6) 0,3 =0,2; B) 4*'=5"; ) 3“1 =67,
313.a) (0g,(2x-1)=2; 6) /n(3x—5)=0;
B) (0g ;(5X—1) =2; r) (0g,(7x—2)=1.
314. a) £0g,’X—300g;x+2=0;  6) 2/0Q, sX=L0g, 5(2X°~X);

B) £0g, (X’ —Xx)=1+/0g,5; r) fog,(2x* —3)=-2.
3

315.a) (09, 4=2; 6) fog, (6—x?)=1;

Jx
B) (0g,(15-2")=x-1; ) Jx  =10.
HoGapobapupo xan kyHen (316-317):
316.a) (0g,(x—3)<3; 6) /g(4x-1) >1,;
2
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B) /n(3x+2) <0; r) £0g, (3x+1)>/og, (x+2).

3 3
317.a) (0g,(12—2x—x*)>2;  6) 0g,(X* —x—4)<3;
B) /g(X+1)+gx<(g2; r) (g°X+2/gx >3.

318. Cuctemapo xan kyHen:

a){ X+y=7, 6){ 2% =1,
lgx+£gy =1; £0g,X+00g,(2y +7) =3,
109,(4x+Yy) =2, 3.2 =144,

B){ Xy =2; ' {Eogﬁ(y—x)zz.
Ba naparpacm 7
319. Xocunaun dyHkeusipo ében;

a) y=2-3""; 6) y=4-7""

1Y ax
B)Y=( ZXJ ; ny=5%.
e

320. bapon yHKCUSAXOM 3EepUH HaMyan yMyMUn OYHKCUSXOU MOTK-
A0OUPO HaBucea:

a) y=e" -3, 6) y =3e”%;
B) y=4%; n y=0,3".
321. Xocunau pyHKCHApo xMcob KyHen;:
a) Y =XM5X; 6) y=/n(sinx);
B) Y =/0g,(3x+1); r) Yy =00g,,(x* +1).

322. Bapou (yHKCUAXOM 3epuH xocuna Ba Hamyau yMymMun

PyHKCHUAX0N N6TUAOMPO HaBUCEA:
1

a) y=x%3; 6) y=x B y=x7; 1y=x7%
323. Hamyam ymymumn doyHKCUAX0N NOTUAOUN OYHKCUSIPO HaBucen;:
1 4
a)y=—m-;:; 6) y=—;
X+3 X
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B) 1. rny= 3
Y= o xa3’ Y= o1

324. Macoxatn durypam 60 xaTxoum 3epuH Maxayabynapo xucob
Hamoep;:

a) y=5", y=0, x=1, x=2
6) y=e*, y=0, x=0, x=1,

)y_l,y 0, x=2, x=10;

r)yx,yOxl

YABOBXO

94. dAkym Ba 4vopymaw. 98. [0; 2,5]. 99. a) 9; 6) 1. 100.

Valfa-2)ia+2) 6) {a-¥Yb)i/a+¥b). 101. 2.25. 102. a), 6)

X>Yy;B), 1) X<Yy.103.a),6),r) a<1l;s) a>1.105.a) (};»); 6)B)

(=0;0); 1) (-5;2); @) (-2;0);e) [2; +oo); X) [0; oo); 3) [l; oo). 106.
1

a) ymin=0’5’ ymax=2; 6) ymin=2’ ymaleo; B) yminzz’

5
Yoex =245 0 Yoin =—g, Yx =0.107.2) +; 6) +;B) -; 1) -. 108. a) 2;
6) 1; B)—1; 0. HuwowHpo a Mpaduku dyHkcuaxon Y =3" Ba
y =1—X-po gap sk cucteman KOOpAMHATABHA Kalmaa XUC MeHaMoeMm,

kn abeuccam Hyktam Bypuwr X =0 acT; ncb6oT MeKkyHeMm, Ku rpadmkxo
avrap Hykraum Oypuw HapgopaHa. Bapon nH a3 xocuaTxon MyBOUKM
OYHKCUAXOM HULLIOHAMXaHAAr Ba xatTii uctmcgpoga medbapem. XaHromm

X >0 6ygan dyHkeusn Y = 3* kumatxom a3 1 kanoHpo kabyn mekyHag,

Bane dyHkeusan Y =1—X myBodumkaH kumaTxom a3 1 Xyparappo.

(XaHromn X <0 6yaaH yHKCUAXO MyBOMKAH kMMmaTxom a3 1 xypa Ba

a3 1 kanoHpo kabyn meHamosiHA.) Xynoca, rpadurkxo gap gurap HyKTaxo

xamaurappo Hamebypara. 109. a) 1; 6) 2; 8) 3; 1) 2. 110. a) (—o0; 2); 6)

(3; oo). 111. a), 6) (0; oo) (Hur. 6a HMwoHgoaou mawky 108). 112. a) 9; 6)
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3 7

Z.g) L:n 16.113.a) X+Y:6) Ja—-b;n¥x-2.

2 3 Y a) y: \/—+ ; B) r

114. a) akymaw; 6) gytomaw. 115. a) 3x+2 6) 1 . 116. a) —+n7r,
2Jx 4

neZ; 6) %7[ +4nz, neZ.117. a) 5; 6) —4; B) 3,5; 1) 4. 118. a) 2; 6)
—-1; B) 2,5; 1) =2,25. 119. a) —1,5; 6) —2,5; B) -4; r) =5. 120. a) 3; 6) O; B)
—%; r)3.121.a) 0; 6) 1;8) 0; r) 2. 122. a) 2; 6) 1; B) 3; 1) % 123. a) 1;
0) 1;B8) —1;r1) 3. 124. a) 4; 6) —1; B) -0,5; 1) —=2. 125.a) 1 Ba 3;6) 0; B) 3
Ba 4;r) 2. 126. a) 17; 6) 0 Ba %; B) 2; 1) 0. 127. X karnoH act. 128. 1.

129.11 . 130. 28 Ba 20. 131. a) [-1L ®); 6) (5;); B) (—o0—4]; )

(—o0;0]. 132. a) (—2; ®); 6)(~0;2); B) E;w} 1) (~o0;0]. 133. a)

(0,25;); 6) (3;); B) E;ooj; N (-0;1]. 134, a) [1;3]; 6)

(~c;3]U[3; +00); 8) (0= 3]Uf4i0): ) (0:2). 135. ) (~o0; 2);
)(—oo, 4,5); B) (—2,—1]; r) (— ,—1) [2; oo).136. a) (—oo;O];6)
(—2; +00); B) (—2; 1); r [0;00). 137. Y., =1, xanromn X =0 6ygaH.

138. (-3; -5) Ba (5; 3). 139. a) %; 6) —1. 140. 2. 141. c05a:—%,

tga = 2,4 .142. a) 1. 143. a) (3; -1); 6) (i —ij B) (2; -1); 1) (O; 1)
14" 14 o

144. a) (1; 1); 6) (1; 1); B) (5; 3); N (25; 16) Ba (16; 25). 145.

D" —+n7r, neZ. 146. 200. 147. f_ =0 xawromu X=0,

max :% xaHromn X =-0,5.148. a) 20%; 6) %(7[+2). 149. a) X #1;
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6) [-2;2]. 153. a) 5; -3; 1,5; % 6) 3: -1: 0,5; 0,4. B) 2; -2; %; %. 154.

1 3/ 1 1 1
3;6)2;8) —; 3”.155.a) —;6)25;8) 16;1) —.156.a) —; 6
a) 3;6) 2; 8) 10 r a) 5 ) 25; B) 16; 1) 36 a) a1 )

1; B) %; r) 32. 157. a) (0Q9,16; 6094%; tog,4; (og,l. 6) (0g,2;

éogzé; log,1; (0g,16. B) (0¢,81; fogsé; £0g9,3; (09,9. 1)

1

1
gogsﬁ; éogsg; 009:25; (0g.5. 158. a) 3; 6) 3,14; B) 1; 1) 14.

1 1 1 1
159. 12; 6) 3—; —; —. 160. 4; 6) —; 4;r1) 1. 161.
a) ) 3 B) > r > a) )16 B) 4; 1)
{—%;00]162.16%. 163. 4905. 164. (—1)”%+n7z, neZ. 165. 1.
166. 6) —0,2[2(1+ ﬁogza)—gzogzb] 167.6) 1—2/ga—(ghb—-3lgc.

168.a) 3; 6)-1; B)—4; r)2.169.a) 1+a+b; 6)1+b; 8) 3a+b;

r) 2+a.170. a) 2; 6) 4; 8) 2; r) —1. 171. a) 6; 6) g; B) —%; r) 2.172. a)
4 1 1

7,5; 6) 45; B) \/5-3,/12%; r 2.173. a) 3; 6) g; B)2; 1 2. 174. a)

49; 6) 5; B)3; 1) 27. 175.a) -3; 0) %; B) —1; r) 1.178. 3. 179. —%.

181. 1+4/a . 182. 1++/3 . 184. a) (—oo; gj 6) (—4;4); &) [0;9): 1)

(—00; %) 185. a) (—w;—gJU(%;wJ; 6) (-31); e (%;lj; r

(—o0; 0)U(L; ). 186. a) (2zm;2zn+7z), neZ; 6) (0;); 8)
(—%+2ﬂ'n; %+272'nj, nezZ;r) (—oo; 0). 187. a) [dyiomalu KasoH;

0), B), ) sKymMawl KanoH; A), e) gyomaiwl kanoH. 188. a), 6), r) akymaiu
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KanoH; a), e) gytomai kanoH. 189. a) Xypga; 6) kanoH; B) Xyp4; r) KarnoH.

190. a) —1; 6) 2; B) 0; r) 0. 191. a) \/5; 0) %; B) 25; 1) iz 192. a)
Vid

min max min — 0

f =—i xavromu X=2, f =2 xaHromu X=i; 6)
2 16

5
xavromn X =1, f__ =2 xaHromu X =4.193. 3 194. X a n. XaHromu

X<1 6ynaH kMcmm vanm HoGapobapit maHdi 6yna, KucMmM pocTall
myc6at act. buHoGap UH Bai Yol Hagopad. XaHromu X > 2 6yadaH, um
TaBpe BO3eX acT, Hobapobapii aypycT mebolwwan. Arap 1< X <2 6owag,
OH rox Hobapobapum Mmaskyp 6a Hobapobapum 2—X>2(X—1) & 6a

X<% 6apobapkyssa acT. 4 a B 0 6. [1; ng(Z; oo). 195. 10 Ba 20

X COS X —Sin X 1
knT06. 196. —————— . 197. 126. 199. a) 2; 6) —3; B) 4; 1) —E. 200.

2
a) 0,4; 6)0,1. 201).(a), 0) [Jytomall KanoH; B) sikyMmall KanoH; r) gytomatw

kanoH. 202. a) %; 6) 1; B) 6%; r) @. 203. a) B;ooj; 6) (4; «); B)
(—oo; O]; r) (O; oo). 204.HnwoHAaopa Asdopmynam rysapuw Ba
6apobapun 10™ =e, ku M =0,4343 acr, uctucpona mebapem. 205.
205. 6. 206. 10. 207. b—a. 208. %i%Jﬁm, neZ.209. (0; 2]. 210.
a) (0950,4; 6) (0g,,4; 8) (09;7; 1) (0gee. 211. a) 1+/(0g,,2; 6)

+./¢09,5; B) ZgG ;) 2_;n2 .212.a) 9; 6) 5; B) % :1) €%.213. a)

5,6) -3 8a 1;8) 3;1) 4,5. 214. a) 215; 6) 10; B) 18; ) 14. 215. a) %; 6)

-2

100 Ba 1000; B) 10;r) 2. 216.a) 3Ba 9; 6) € ~ Ba €; B) \/§ Ba 27;r1) 0

Ba 9. 217. a) 4; 6) %; B) 32; r) —21. 218. a) %; 6) 9;B) 32; ) % Ba 4.
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219. a) 0 Ba 2; 6) 2; 8) 0,1 Ba 100; r) 10 Ba 100. 220. 2. 221. 25ab . 222.

36 Ba 40 kwv/coart; 223. 0,003. 224. 0 Ba % . 225. a) (2; oo); 0) (%, oo];

B) (0,6; oo); r) (g;ooj. 226. a) (2; 11); 6) (O; Ej B) (82; oo]; r)
4 3 3
(5; oo). 227. a) (4; oo); 6) [5; oo); B) &; ) (%, 4). 228. a) (0; 1); 6) (1;

3); 8) (-4;-3)U 4:5); 1) (-3;2). 229. a) [L;e]; 6) (0; S*E)U (5*/5;00); B)
(0;10*)U(10; %0): ) [5°; 5°]. 230. 2) (%+27m; 7Tﬂ+27mj’ neZ

3 1 V4 1
- 6) [€; €| ——+7xN, —+7zn|, ne’Z; ——;10|. 231.
) [ ] B) { 12 b 1 s } € r) [3 0 j

%+7m, neZ. 232. 1. 233. Jap (—oo; 3) ad3yna, nap (3; oo) Kam

vewasan. f,, =1 xaHromn X =3 6GynaH. 234. 3—a. 235. 16 Ba 24.

236. a) (53; 28); 6) (4; 16); B) (6; 2); 1) (6; 8). 237. a) (1; 4); 6) (5; 2); B)
(25; 36); 1) (9; 6). 238. a) (100; 10); 6) (2; 18) Ba (18; 2); B) (4; 2); 1) (50; -

5
49). 239. 5— 240. (2; 3,5]. 241. 12 km/coat. 242. X a n. A3 py
—a
Tapacdun myoauna as pym acocu X (X #1, X>0) norapudm rupudrTa,
myoaunan  ¢09,16-/09,2=(0g,8+1-po xocun mekyHem. Arap

XOCUATXOM norapudmpo uctudoda KyHem, OH rox Myoaunapo aap

Hamyau 4fogX22=3£0gx2+1 HaBuWTa MeTaBoHeM. [y3opuLm

t = /09, 2-po uctndopa kapaa, Myoaunav ksagpaTtum 4t —3t—1=0-

1
po coxnb mewasem. [ :—Z Ba t, =1 pewaxou uH myogunaaHa. A3
1 "
Gapobapuxon (0g,2=1 Ba (0gQ, 2 Z_Z xannu matnybpo meébem. Y

asob: % 6a 2.244.a) 2¢*;6) 3—5e"; B) —%ex; N —5e ™ +2x.
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245. a) e*(sinx+cosx); 6) 2e*+3; 8) 8x—4"/nd; )

x-3(2+x/n3). 246. a) eXZ(ZX'COSg—Oﬁsingj; 6)

6§(f06-tg4x+ 1 ]; g (21292, 027%(xIn02+ 0,2 -1)
2 cos?4x (1+27)? (x+1)?
247.a) y—Xx-1=0; 6) y—-2x/n2-2+2/2=0; B) Yy+x-1=0;

r 3y+xn3—¢n3-1=0. 248. a) [dap (—%; oo) ad3yna, nap

o : 1
—00, —— | KaM MeluaBag. fmin =—— XaHromn X=—— 0yaaH; 0)
3 3e 3

aap (O; ﬁj ad3ypa, pap (—oo; O)U(ﬁ;ooj kKam MeluaBag.

2\ -2 2
fin =0 xanromm Xx=0 Ba f_, =|—| -4 ™ xaHromm X=——
/n4 /n4
1

6ynaH; B) Aap (— o0; l) adsyaa, pap (1; ) kam mewasan. f, =
(S
xavromn X=1 6ypam; r) X an. f'(X)=x-2"(2+x/n2), f'(x)>0

2 2
arap X>0 & x<——— o6owang. f'(X)<0 arap ———<x<0
P /n2 a ) P /n2

Gowan. XamuH Tapuk, aap (—oo; —%)U(O; oo) dbyHKeHa adsyna,
n

2
nap (_ﬁ; 0} kam wmewasag. f; =0 xawromm X=0 Ba
n

2 2
fro = 2 -2 2 xaHromm X:—i 6ynaH. 249. 262. 250.
In2 3

mn2
2 2 4 2 2
[3—7; —1]. 251, 0. 252. X a n, 22 g 2a-l-a  @-0) .
8 1+a* 1+a’ 1+a*
1 12 14 el -1
253.8.254.a) 0,5(e—1);:6) =(e*~1);8) —:r) —. 255. a :
) 05(—D):0) JE=De) o0 Ty ) e
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3 1 6 e’ +1
) - ; B) )
/M4 In2 /n3
padumkn dyHKCuAxon gopallynapo cxemasii mecoseM (pacmu 34).
Coxaepo, ku macoxatu
OHpO édhTaH 3apyp acT, y

60 xaTu pax-pax kang \ /
MekyHeM. A3 Hakwa . y=e

auga Mmewasad,  Ku
macoxaTtu MaTny6

1
—e. 256. a) 2———; 6 a n.
) o ) X

S= 2e—j-e‘xdx—
-1

-1 (0] 1 X
0 Pacvn 34.

1
—jexdx =2e+e”*
0 -1

! o ef-5. 3 .. i 7 N7
_eX| = _e_ —2:B ir) =~ _1;.257. (1) —+—,
e02e+1ee+12) 2 )£n4 (-1 % 6
' X+y<1,
\ X =0, yZO
1 >
Pacwmu 35. © Pacmu 36. ! *XJ/\\/X
NneZ .258. He. 259. 10 pys. 260. a) Pacmu 35; 6) Pacmu 36.
4 1
261. - 37 : 262. a) — (Z foga + ¢ogb +log 2) ; 6)
S 1
—1(log2—-log3+ilogc—1/ogd).263. a ;6 ——
2 (log g3+3loge—3 fogd) ) 2ok ¥ (X +4)¢n0,2
B) —COSX;T) 2 . 264. a) 1+/nx; 6) x(2/nx+1);
x¢n10 (2x+1)/n3
) 1—t;nx ) IX=1 ges gy Lt x[x—2(x+3)€n(x+3)];
X m?x (X +3)(x* +1)?
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X+ (1—x)/n(l- x) o) X@m3x-1) 1+ x(@1~/n4log,x)

0)

(1-x)/n*(1-X) m¥3x x(n4-(x+1)°
266. a) y—-x=0; 6) y—-2x+1=0; B) y—3ex+6=0; r)
y—gizx_o 267. a) pap (0; €?) kam wyga, aap (efz; 0)
n
meadsosia. fon =—2 xanromu x=e? 6Gygaw; 6) map (0; e)

1

adayna, pap (e; o) kam mewasan. f,,, == xaHromu X =€ 6ynaH; B)
e

nap (0; 1) kam wypa, pap (1 ©) meadsosg. f. =1 xaHrommn X =1

1 1
6ynaH; r) pmap (0; —=) «kam wypma, map (——=; ©) Meadsona.
@2 &~

1 1
f =—— xaHromm X=—— GypnaH. 268. €—1. 269. -2 Ba 1. 270.
min 2e \/E
39 /n3 1 -2
>—. 271, 4\/;—3. 272. (12; 7) Ba (-7; -12). 273. a) ——X °; 6)
COS” X 3

Jex7* 1 g %x N —J7xVt 274, a) —e-x* )

X\/§+l

1 X e /n2-1 1
—/n4| — :B) 3¢n2-(3x) " r) X" .275.a) ————+C
(2) ) ( ) ) ) 2(1+~2)

2

X3\/§+1 e+l 1 NG

X
+C;B8) —+C; )
1+32 ) er1 5([—

£n|x+]j+C; B) 2£n|x|+C; rn /n

——=—+C. 276. a) 2(n|x+3/+C; 6)

2

X
|x+4
1 V2 s 5

16 1-2 90—;
1443 )1+J§( o 70

18%. 279.a) 2+/n4;6) 3/n3; .8) 1,5/n2;r) 8+/(n2. 280. (—o0; ).

+C. 277. a) 65—2; 6)

4(\2-1); B) 5: 1) 4. 278. a)
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281. 0,5. 282. Kanam 7 gupam Ba padtap 14 gupam meuctag. 283.
fin =—2,5 xavromn X=-2 Ba f_, =—2 xaHromn X=-1 GynaH.

mi
284. H v woHgoa A3 dopmynasm cymmanm CMHYCXO Ba hapku
KOCUMHYCXOW [y KyH4y wucTudpona wmekyHem. 287. =~34con. 288.

~ 36,7 con. 289. ~5280con. 290. 1,21 mapotnba. 291. TaxmuHaH

Gaban 57 con. 292. M 293. y(y-D(y-2). 294.

/n0,8

; 4
—(Sina +Cos) . 295. 12 cm Ba 7 cm. 296. —4 Ba 5. 297. E 299. a), r)

Axkyma; 6), B) gytomawt. 300. a) % ;6)1;B)2; ) —g. 301. a) 0; 6)

/n3; B)OBa1; r)-1 Ba 1. 302. a) (3;); 6) (—;—0,5); B)
[-15;0); 1) (~0;—0,25 ]. 303. a) (—/3;/3); 6) (—o0; QU( 4;0) s)

(=0, 0]: 1) [ 0;00). 304. @) (©; 1); 6) (1 1); ; —v/2) ea

1
B) (ﬁ
(—%; V2): 1) (2: 1) Ba (1; 2). 305. a) 2,5; 6) -3; B) -2; 1) —%. 306.
a) 40; 6) %; B) 04; r) 03. 307. 6) 5€gc—§(1+€92); r)

2(L+ (og, ,b) — 4,509, ,C . 308. a) 49; 6) 63; B) 17%; r0,09. 310.

1
a) (5; wj: 6) (=90, 7);8) (3;3); 1) (-2 3). 311. 6), B) Fymaw; a) , 1)

1 _ log;108

iy 313.
lo0g,1,25 (0g,2

pytomaw. 312. a) £0g,5; 6) 5090,32; B)

a) 18,5; 6) 2; B) 0,6; r) g 314.a) 3Ba 9;6) 1;B8) —4 Ba 5;r) —\/6 Ba

134



J6 . 315. a) 2; 6) 2; B) 0; 1) 100 Ba 0,01. 316. @) [3%;0); 6) {111; ooj;

o (-2=1):9 (3 1) a7 a3 1y 6) {—3; 1_jﬁju

1++17
2

-4 } B) (0; 1); r) (0, 0,001]U[L0, o). 318. a) (2; 5) Ba (5; 2);

6) (1; %) B) G; 8) Ba (2; 1); 1) (2; 4). 319. a) 6€°°*; 6) 16-7¥/n7

;8) —14e7*; 1) —3.5/n5. 320. a) %e“ +ge2X+c 1 6) 6e°% +C

X X

+C; 0 0.3 +C. 321. a)
/n4 /n0,3

x|§10+|95x? 6) CtgX; B)

, B)

3 2% S X5J§+1
R . 322.a) 5\/§X Ba
Bx+1)m2" " (x* +1)/n0,2 53 +1

+C;

1
—+1
—e1 )(17e 1 1_1 TX*
6) —ex Ba +C;B) —X* Ba

—e Vs 7+1

+C;r) J23x%1 g

\23+1 /
+C.323.a) /nx+3+C; 6) 4/nx|+C; B) /N X| +C;rn)
X23 1 | | || |
\23 +

x+3
3 20 /n5 1
—/n2x+1j+C.324.a) —:6) e—-1;8) —; )
5 (nf2x+4 A s O ETHE T T
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Boé6u Il
TAKPOP

Hap noéH mucony macvanaxoe ripg oBapda LuyAaaHd, KU xanmnu
OHX0 3apypuaTu nctudogam TamoMm nNaxmyxou MaBoaW Has3apusiBUpo a3
Kypcxon «MartemaTuka»-u cuHdpxom IV-VI Ba «Anrebpa»-u cuHdpxon VII-
XI nHbUKOC MekyHaHg. MaBogu uH 606 Gapoun Tanépii Ba 6omyBada-
KWSAT cynypAaHn MMTUXOHW XaTMKYHI NewwbuHii Mellaeag,.

§8. ADALIXOM XAKMKH

26. Anaaxou paTcuoHani Ba uppaTtcMoHani

325. NcboT kyHen, ku xocunum 3apbum ce agagn nam gap namu
ONNXOXW HaTypanii xam 6a 2 Ba xam 6a 3 TakcMm MeluaBsag,.

326. Vcbot kyHen, kn agagm wymopam Hynxoaw vydptn 1000...0001 6a
agagu 11 Takcum meluaBag.

327. VcboT KyHen, kn 6apoun xeY ryHa kumaTu Hatypanum N ndonau

n®+16a3 Takcum HamellaBag,.

328 [lap agaan 642... 6a 4ou HykTaxo Ay pakaMpo YyHOH HaBucen,
KM adagu xocunwygaun naHypakama: a) 6a 3 Ba 6a 5; 6) 6a 4 Ba 6a 9
Takcum LLaBag.

329. Cyman ce agagu Toku navi fap nar 6a 75 6apobap act. Agagm
aBBanuHawpo ében.

330. Cymman 4yop agagm Y4ydtv nam gap nan 6a 84 6apobap acr.
Apagu oxmpuHallpo ébepa.

331. UNcboT KyHen, Ku

a) [a| =|-al; 6) a<lal; 8) |a" =a®.
332. Kumatun ndogapo €ben;

a) | 5,05: 1 2,8-§j-3+1,6 -0,1875;
40 6

6) 1+O,125—l)(6,4:@j+1;
2 6 3) 8

B) 6§ : 6—8,016.0,125+£-0,03 .2§;
5 15 4

r) 93—1,24 :2}+ §+2§ :0,625.
20 3 \4 8
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333. Xucob kyHep:

§-1,8-11:0,07 12,75-i-l,8
&) A —>—— 6) 2>
—:0,49-2— 1-.2,04:20
5 8 2
0.2-(6.2:031—>.0,9) 1752 4175:1%).12
. 6 . s 8 7
4 ’ 17 1 '
2+1—-0,22-0,1 =--0,325):--0,4
11 40 5

334. KTY -n apnagxou: a) 180 Ba 120; 6) 72 Ba 90-po é6en.
335. XKY -u agagxou: a) 180 Ba 140; 6) 32 Ba 48-po &b6eq.
336. Mabnym, kn a=~9,6 Ba bx~4,2 act. Kumatn Takpubum

a
ncdopapo é6en: a) 4da+b; 6)a—2b; s)a-b; r)B.
337. ba Hamyau kacpu oA HaBucen:
a)1,(4); 6)0,(37); 8)1,0(7); 1)1,2(62); p)1,(26).
5
338. HuwoH anxea, kn agagxon \/§ Ba 7 agagxoun mppaTtcuoHa-

nuaHg.

339. Apgagxopo 60 TapTmbu ad3yHwaBsi Yonrnp kyHend. A3 GainHu
OHX0 ajaaxou MPPaTCUOHANMPO HULLOH ONXEL:

a) \/5; -2; -1,8; %; 6) /0g9,5; -2; g; —\5.
80, (1) 2 —ﬁ; s, re; -1, (4); 10 ¢g100.
6 2 2
340. Agagxopo mykomca Hamoen;
a) 21 Ba 31; 6)\/§+23a\/E;
lg= 209 —
J 3 d 3
B) £0Q,5 Ba (0Q;2; r) 8/°%° ga 6°%°;
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n) €052,3 Ba C0S6,4; e) V3++/8 a /5 ++/6.
341. PaTtcmoHanii (6yTyH) OygaHu agagxopo HULLIOH OMXeA:

fw’ 2 (1 AV (B4 N
VT —J3;  6)(V3+1)*+(1-+/3)? - (5+1)(5-1);

J8+4/3 _ ey
B) m—om@, 1) (2+/8 —4418 ++/32):4/2;

1 1 1 1
a) - ;e + )
3W2-4 3J2+4 5+2J6 5-26

27. ®oun3xo Ba TaHOCYO6X0

342. p- dousn agagm a- po é6en, arap: a) p=12, a=18; 6)
p=35,a=64; 8) p=24, a=48; r) p=105, a=120 Gowaga.

343. p- dousun agag 6a a 6apobap act. Agaagpo €6en, arap:
a) p=4,a=7; 6) p=36, a=16; B) p=22, a=68;r)
p=18, a=46 6owap.

344. Agagn a Hucbatn agagn b uaHa cdouspo Tawwkun MeKyHag,
arap:a) a=40, b=50; 6) a=75, b=35; 8) a=160, b=365; r)
a=14,b=927?

345. [los a3 16 cap ros 96 n, gosu gurap a3 14 cap ros 84,28 n wwup
aywuaang. MaxcynHokumn kopy kagome a3 Josixo Xxybrap act?

346. Y31 HOMabnymm TaHocybpo €ben;

)53 3£:x:5£; 6) 31:4£:1:x
5 3 4 6 2
g X T4, ) 04_14
21 15" X 31
6
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347. bysyprum X a3 TaHocybu 3epuH édTa WwaBag;:
1

y ~_03
A7 1 % - 3
3-.(3°-22) 2+1°
2 4 5
16,2-0,25-7,4: 5" 1
6) 2 _9:(1==-0,945:0,9).
X 20

348. A3 gy maxan, km macogaalwioH 31 KM acT, gap sk BakT Ay
caBopa 6a pox 6apomagaHg. Cypbatm xapakatu sike a3 caBopaxo 12
Km/coat, cypbaTu xapakatu gurap 15 km/coat Oya. baban YaHae oHxO
00 xam BoMexypaHg. To nax3an BoXypii xap kagoMe a3 caBopaxo Kagom
Macodapo Tan kapgaacTt?

2
349. dapku oy kacp 6a 5 6apobap byga, cypat OHXO0 XaMuyyH 4:1

Ba Maxpayxon MyBOUKM OHX0 xamyyH 3:1 Hucbat gopaHa. NH kacpxopo
ébep.

28. MNMporpeccusixou apucpmMeTUKin Ba reomeTpi

350. Cymmam y3Bxou CeoM Ba HyxyMu nporpeccusiv apupmeTukii 6a
8 bapobap act. Cymmaum 11 y3BuM aBBanaum uH nporpeccuspo €bea.

351. ¥Y3BK gkyM Ba 4OopymMu nporpeccuan apudmeTukii myBodukaH
0a 1,2 Ba 1,8 6apobapang. Cymmau Lwall y3Bu aBBanam oHpo ébep.

352. Xucob kyHen: 7,5+9,8+12,1+...+53,5
353. Cymmaun xaman agagxou gypakamapo xmcob kyHea.

354. [lap 6arHun 3 Ba 33 4yHUH NaHy agagpo €ben, K1 OHX0 nporpec-
cvan apuPMETUKMPO TaLLKUI AUXaHA,.

355. [ap nporpeccusin apudmMeTukin y3Bn gaxym 6a 13 Ba y3Bu
naHyym 6a 18 6apobap act. Papky nporpeccusapo ében.

356. Mporpeccusn apudMeTUkIn (an )—po ében, arap , +a, =24
Ba @, -8, =60 Gowag,.
357. Bapou kagom kumatn X apagxou (g2, (g(3“-3),

(g(3" +9) nporpeccusamn apudMeTVKMpO TaLLKUN MeanxaHa?
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358. Maxpaym nporpeccusan reomeTpin 6a —2, cymmanm naHy, y3Bu
aBBanau oH 6a 5,5 6apobap acrt. Y3Bu naH4yyMu UH nporpeccuspo €bea.

359. Maxpayn nporpeccuaun reomeTpun (bn)—po ében, arap

b, +b, =14 Ba b, + b, =42 Gowags.

360. Y3BuM akyMu nporpeccusan reomeTpum (bn )—po ébegn, arap:

4 1 243
a>m=—57,q=—§: 6)m=7ﬁnq=L5 Gowwag.

361. VY3Bu sakymu nporpeccusan reometpiu 150, yopymaw 1,2
mebollag. Y3Bu naH4yyMu nporpeccusipo ében.

362. Xncob kyHen:

96 288 864
P-4 2 0
5 25 125

363. Y3Bu cetomu nporpeccusiv reomeTpumn 6eoxump KamillaBaH-g4apo
€6en, arap cymmam oH 6a 1,6 Ba y3Bu gytomaw 6a — 0,5 6apobap
oowan.

364. Cymmaun y3BXOM Mporpeccusamn reoMetpum 6eoxup Kamiua-
1
BaHAapo €6en, arap y3BuM CeloM 2 Ba y3BY LUALLYM Z bowwag.

365. Kacpu naBpumn 6eoxmppo gap Laknv Kacpy ofi HaBuUCeA:
a) 0,2(31); 6) 0,11(3); B) 8,4(1); r) 2,(02).
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§9. TABOMNAUXUN ANHUATUN UDGOJAXO

29. Udbopaxou anrebpaBii
366. ba 3apbkyHaHaaxo 4yao kyHen:

a)a*-1; 6) 4xy +12y —4x—12;
g) a’+a’b+a’+ab; N x>—y>—x-y.
367. AManxopo u4po KyHepa;:
a)xfy_;%y; 6)aiZJrZa?az;

2
) m3125(m2+5n0; r)azjltab:aziab'

368. Vipopapo copa kyHen:
2 2 ny2
+y .(Hy_ X J; . 2x*=2y* 4x  16xy |

X+y -

X X—y X4y
o) (g_zgj.a_b_i.
b’-a’ a+b’

X—3 X . 9 1
N — — = + .
X°=3Xx+9 9+3x \x*-9x x+3
369. cpbopapo coaa Hamoen;
X2 +y? 2
y . (X2 _ y2) + y _ Xy :
X+Yy X+y X —-Yy

X[y x[y? x(y® vy
O Sl vl vl ]
ylx yix® ylx* x

a)
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30. Udbopaxoe, Ku fopoun pagukanxo Ba Aapa4axou
HULWOHAUXaHAaalloH KacpuaHa

370. Maxpaypo a3 uppartcuoHanii 03o4a Hamoen;:
1 V5 2 4
a) ;o 6) == B) ; :
J2+43 J5 -2 17 7-3
371. CypaTu kacppo a3 uppatcmoHanin 0304 KyHen:
J3-42 57 14 J7-2
a) ; 6) ; B) ; :
4 3
372. Xncob kyHen:

1
-0,75 =
a) (i) +810000 °%— (7 QJS +(0,63)’;
16 32

6) 29—12/5 —/29+124/5 ; 8) /525352 +5
r) 24/5— 2445 +24/20 .

373. Npopapo coaa kyHen:
) a\/_ a-+ b\/_ \/a— 2\/6 :
Ja+b " Ja+b

5b3 i/_b3
3\/_b3 +2

3 ’ 2
B) . 88. b > (1_2,3 EJ_a?:’
- - a

a’ +23/ab +4b*®

-2
1 1 1

X2 +y2 (x+yP |  x+y

T) .
(x+ y)% x% + y% 2%y

374. Ngpopapo coda kapaa, kumaTawpo 6apou kMmaTxou gopa-
Wwynan napameTpxo €ben:
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J(b+2)*-8b
J(b+2) -8b xavromn b =0,0025;

2
b

Ix o Ix+x

1—x\/;'x+ X+1

N \/abC+4+4\/E ;(,/abc +2) xavromn a =0,04;
a a

a)

6) xaHromu X =4;

3 3 2
az+b? ad%i¥a-b

(az _ ab)% “ava-bb

xavromn a =12 sa b=0,6 6ynaH.

r)

31. Udbopnaxoun TpuroHomeTpit
Wdogaxopo coga kyHen (375-376):
(sina +cosa ) —sin2a 5 4sin257sin65"
cos2a +2sin‘a cos 40°

375. a)

B) \/E(Sin“%—cos“%); r) cos 2y+2sin(y+30°)sin(y—30°) .

cos2a  l+ga
1-sin2a 1-tga’

(04
376. a) 2c0s? 5 cosa;

) sin3a cos® o +cos3asin’ o

sin4a ’

) 1+sin*(a + B) —cos®(a - f)
2sin’ a sin’ g

—ctg’a — ctg?s.

377.E6en;

. 3 3
a) tga -po, arap Slna:—g Ba 7z<a<§7r Golan;
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6) ctga -po, arap C0S2a = —% Ba 7<a< gﬂ' Gowiap;

B) SIN & -po, arap Sin%—COS% =1,4 6owap;

; sina —cos a

2
: -po, arap tgoa = — Gowag.
Sina +CoS 3

378. Xncob kyHen:
sin120° cos 60°

a) c0s15° —sin15°; = =
1+c0s120° 1+cos60

. V4 s T . o T
B) 2SiN — C0S—| COS® — —sin® — |;
24 24 24 24

i sin 20°sin50° sin 70°
sin80° '

379. Xucob Hamoena:

r 10sin 40°sin50°
a) arccos|cos| —= | | 6) 5 ;
3 cos10

7 J3 (3 |
B) E{arccos[— 7} arcsin [— 7J+ arctg (— J3 )} ;
r) Cos’| —mw+a |+CoS| —7w+a |SInf ——a |.
8 8 8

380. Xncob kyHen:

a) tgf-po, arap tga=1 Ba tg(a—pL)=-2;
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6) tg [% - ZXJ -po, arap tgx=2;

B) SiN(2a +3x) -po, arap tgazg;

. a 1
r S|n4a—COS4a-po, arap thZE bowag.

32. Udbopaxoe, kn gapayaxo Ba norapmdcdmMxopo
pAap 6ap merupaHpg

Anapxopo Mykouca Hamoep (381-382):
1 :
381. a) 2°°° ga 32 6) —fog, y Ba 87°%!.

B) 5°% Ba 2°%; r 5095\/5 Ba Kog32—17.

382. a) (0Q,4+ (09,6 Ba (0Q,(4+6);
6) (09,9 —(0Qg,7 Ba (0gy(9—7);
B) 4009,2 Ba (0g,(4—2);
r) £0g,15+¢0g,3 sa (0g,15.
383. Ndopapo copa kyHen;:

Yo

1 1,004 1éog a
a) 814 2 = 425"%, 6) 24/°%a _52

384. Kumatun udogapo €6en:

a M; 6) KOgJOQﬁ/Z ;
2(g2+ (g4
3
B) (3\/7)[0927; r) %(609381446 fogza)mges%.
385. A3 6apobapin X -po €6en:
a) /0g,Xx =(0g,5; 6) /gXx =096+ /(g2;

3
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B) (0g 4x=£og23+€ogzg; r) fogsx:%£09316+3€0930,5.

386. X1cob kyHen:

.

)ﬁog\r b 4ﬁogfb\/_ -po, arap (og b=14;

6) (09..; ﬁjtﬁog%‘{/g-po, arap (0g b =3 6Gowan.
387. Kumatun ndpogapo €ben;

1
2+/ ; 2 2/1 5 2
a)| 2 %% 425°°%° 411

1

000325
6) 22/,0952_5/,09522_\/3 _2éog52_(lj ; .
3
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§10. PYHKCUAXO
33. dyHKCUAXOMU paTCUMOHanu

388. docunaxom bedocunarnm gyHkemapo eden;

X_2 2 1
a) y=—:3; 6) y=X"——;
)Y X® —X »y X+1
5 y=2-3, R —
3 x’ 4x? -2x—-2
389. Yyt € Tok OyaaHu dyHKCMAPO MyansiH Hamoen;
2
a) y=x>-2x; 6)y:14X2; B) y=4x"—2x*+7;
—X
4 2
r)yz—F; n)y=?+3; e) y=x"-2x".
390. docunaxomn gormanoMaTum yHKeusipo ébep:
X—2 x* -9 X—3 )
a) y=——;6) y=——; =1- =—X"+3x-2.
)y 3x )y 4—x? ®) Y 5X + 2 Y

391. docunaxoun ad3yHwWwaBk (KaMLwwaBii) Ba HYKTaxou aKCTpemanuu
PYHKCUSIPO (arap YyHWH HyKTaxo By4yA AowTta 6owaHn) €ben;

a) y=2x’4+3x+1; 6) yzl—1 c B y=(x=-D"-1; ny :X—_l.
X X+1

392. dyHkemapo Tagkvk Hamyaa, rpadmnkallpo cosen;

a) y=2x —5; 6) Y =2X> —7x+3;

B) Y =—X*+4x—3; N y=-3+(x+1)°.

393. Marap rpacukm yHKCHAXOU:

a) y=x"Ba y=x+12; 6)y:—£|3a y=x"-2

XZ

HYKTaxoun yMymin gopang?

34. DyHKCUAXON TPUTOHOMETPIA
394. Coxan myansHum dyHKkensipo €bep;:
4 1
= 6) y=——"--;
sin® X 1+cos2x
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3 X

B) Y= , ny= :
\/§cosx—§ sin X cos X
2 4 4
395. Coxaun knmatxom byHkcusipo ébep;:
a) y:2—coszg; 6) Y= 2sin X Ctgx ;
B) y =|cos X —1; r y=+/1-sin2x.
396. docunaxom gonmanomaTtum dyHkensapo ébea:
a) y:4cos(x+%]; 6) y=1-t92xX;
B) yzl—ﬁcosg; r) y=2+C0S2X.
397. Yy é Tok ByaaHn oyHKCMAPO MyansiH Hamoe[;
X cos xsin’ x
a) Yy=——C0SX; 6) y=——"-—"7-—;
SIN X X
B) Y =1g4x—ctg 2x; Nny= 00322x :
X

398. laBpwu chyHkcusipo ében;
a) y=sindx; 6) y=2ctgx; B) y=1-C0s6X; r) y:3thX.

399. OkcTpemanu yHkeusapo edep:

a) y:2+cos(x+%j; 6) Y =+1-C0S* X ;

B) y=0,255in[%—2xj; r) y =cos?(5x— 7).
400. SkcTpeMymn OyHKCUAPO MyansiH HamoeA:

a) Y =C0s’X +sin’x; 6) Yy = 2—6C0S2X;
B) y =1+|cos2X; r y=1+2tgx .
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35. dyHKcusixou aapavari,
HULWIOHAMXaHAarn Ba norapudmia

401. Coxau myarsHumn yHKeusapo €6en;:

a) y=8x—Xx*; 6) y= ! ; B) y=Y4-X°;
x? +1
F) y: /X_4x_4x+1; ﬂ.) yzlgzcosx —l;
e) Y =/(0g,(L+4x—x7); X) Y = £0g, COS X;
Vx> —5x+6
= - _. =4/0g(4x* = X) .
3) y 19(x+10)? )y =4/9( )

402. Coxau kumaTtxomn pyHKkeusapo ébep:
a) y=3Jx+1; 6) y=4>*-1; 8) y=1-4x; y=1+[¢0g,X .

403. docunaxou gonmanomatum pyHkcusapo ében:

a)y:(%) —2; 6)y:4—5X;
B) Y =/(00,(X+2); ry=/¢0g,(x-3)-2.
404. Yy € ToK BynaHn dyHKCUSIpO MyaisiH Hamoen;
a) y=2"+27%; 6) y = (og,(1-x7);

3
B)yzxz-i& N y=x°.

405. SkcTpemymn yHKensipo ébep;:
1

a) y=+25-X";6) y=5"";8) y =l0g, (X’+1) ;1) y=2""".

2
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§11. MYOOUNAXO BA HOBAPOBAPUXO.
CUCTEMAU MYOOUNAXO BA HOBAPOBAPUXO

36. Myogunaxo Ba Hobapobapuxou paTtcuoHani

Myogannapo xan kyHep, (406-407):
406. a) 2(x—1)—7=4—(6x+2); 6) 2-8(x+2)=3-(x-1)-7;
2x+1_7_5(x+4) _x—4_x_4(5+2x)

: 2
® s 2 e 9
407.a) [2x -3 =5; 6) [2—7X=8;

B) ‘1—)(7-’_3:2; r) 4X_1—2‘:1.

408. bapou kagom KMMaTn a Myoaunau:
a) ax—2xX =4(x—2) xannu siroHa gopag;

6) a(l—x)+3=3X+ax xan Hagopag;
B) 1+ 2(x+3a) =(a—1)x+19 xannu 6ewymop nopaan?

Hobapobapupo xan Hamoepq (409-410):

1 Xx+4 3x-1
-—— <3;

409. a) g—3X>——X; 0) X
5 10 10 4 2

B) 12X_l<4x—3; r 3)(_2<2(X—1)—§.
410.a) [2x -3 <1; 6) [4x+3>2;

B) (x—-1)5-3x<2; r (x—2)2x+1<0.
411. Myoaunapo xan Hamoen;
a) X’ —2x-8=0; 6) 3x*+2x=0

2_
B) 4x 1:x(lox—9); r e iy 3y 1

5 4 4 5
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412. Bapou kagom kumaTtu K Myoaunam:

a) (K=1)x?+(k+4)x+(k+7) =0 gyro xanm ryHoryH Aopaa;
6) 9x? —2Xx+k =6—Kkx ayto xannm sikxena gopag;
B) 3kx* —6X+k —2 =0 xan Hagopan?

413. Myogunan 2x°—8x—11=0-po xan Hakapaa: a) cymmau
pewaxo; 6) xocunu 3apbu pellaxo; B) Cymmau 4Yannam peliaxo; r)
CyMMau KBagpaTtu peluaxopo ébep.

Myopunapo xan kyHeq (414-415):

x*-16 X
414. a) =0; 6) ==
X+3 2X+3 X
g X1, 20 _y, H 2 _x=2.
6 x-1 x-1
415. ) X—6 _x—12:§; 3X 3 2X _ 3X—6 ;
x-12 x-6 6 x=1 x+2 (x=-1(x+2)
) 14x? 11 49 12 8

+ = ;T - =1.
16—x> x—4 x+4 )x—l X+1

416. HobGapobapupo xan KyHeA:

a) 2x* +13x-7<0; 6) —2x° —5x+18>0;
x—3 (x=3)(x=5)

37. Myoguna Ba Hobapo6ap1xou TPUroHOMeTpii

Myopunapo xan kyHeq (417-419):

417.a) VX+2 =X; 6) (X=5)(X+2)v/x—-7=0;
B) 2V X+5=X+2; N V2x—3—-+/x+3=0.
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418.a) x +8/x -2 =0; 6) 3x+24/x2 =3=0:

8) x+34-3/x-3=1; N Vy1-xvx?-1=x-1.

419. a) \/10;X+\/10X_X:\/§; 6) \/x—9+\/_:\/£9;
X_

B) VX2 +5x+1+1=2x; N Y5++/x+15 =1.

Hobapobapupo xan Hamoepn (420-421):

420.a) VX-5<1; 6) v—X-(x+1)>0;
B) VIX—20 < X; N VX+6l<x+5.
421.a) V5—X >~/X+1; 6) VX +X+2<2;
1’ 2_
B) 2)(2—2)(4_1320; N (Xx—DVx*-x-2<0.
X“+X—

38. Myoauna Ba Ho6apo6ap1xoun TPUroHoMeTpii

Myogannapo xan kyHep, (422-424):

422. 3) 2sinx—+/3=0; 6) tg2x—1=0;
B) cos(x+%)=l; r) 3ctg(3x+%)=\/§
423. a) cos’x —sin’x =1; 6) COSX ++/3sinx =0;

B) 200S2X+5siNXx—3=0; r) 2c0s® Xx+5sinx—4=0.
424. a) 2sin*3x+5sin3x=0; 6) sin(15°+x) +sin(45°—x) =0;

. . . X
B) SINXSIN3X+sin4xsin8x=0; r) 1—cos X —2co0s 2 =0.
425. Hobapobapunpo xan KyHea:

a)sinx>%; 6) 2C052X<+/3; B)4/3tg2x<1; ) tgx-+ctgx >0.
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39. Myoauna Ba Ho6apo6apnMxou HULLIOHAMXaHAZarv

Myogunapo xan Hamoep (426-429):

5\" 4\ 4 - o
426.a) | = | =|— | ; 6) V125> % = ——;
X @ (25j ! 5
B) 25x+1 :42x; r 2X_2 =1.
, , 11 I
(lljgx 5 ( 2 sz o (33)@*5 (16)@8
427. ) | == =| = 6| = =33 !
8) 7-5*—51 =2.57, ) 2.4 -2 -1=0.

3-x x-2
428.a) 6°° —(%) +362 =66:

1-2x
6) 32X+3+ 92X+1 +(%j =91’

1 —2X+3
B) (7j +49% 4771 =399;

X+2
) 42—x _ 47(X*1) +(1) — 1 =516.

s e

2 1 2
429.a) 2-5V* —3.10"x —5.2x =Q;

6) 9-256"* —6-144" —8.81* = 0;

B) 9-16*-7.12*-16-9" =0; r11-3*=+/3"-5.
430. Hobapobapupo xan KyHeA:

34X 2-3x
3)@#) ; o3 L] 1.
16 (2 J3 9
B) 4 —10-2* +16<0; r) 4,255 51
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40. Myoguna Ba Hobapo6apuxoun norapudgmii

Myogannapo xan kyHep, (431-433):
431. a) (0g.(x+1) = (o9, (4Xx—5);
1
6) /0g, (2x—1) = /o9, ——;
) 9%( ) = (09, <13
B) 200g,sX = (09, 5 (2X* —X) ;
r) ¢og,(4—x)+¢og,(1-2x)=2/0g,3.

432. a) (0g,(2x>—X) =1-(0g,2; 6) 200g,°Xx—7/0g,x+3=0;

) fog, 231, ) (0g, 5—~=0.
5 X=2 2

433. a) (0g,,[X(x—7)]-fog,, =17 _ ;

6) (0g,X+/0Qg,X=3;

B) fog3x+éogxé= 1; r) /0g,X+4/0g.Xx=3.

5 3

434. Hobapobapupo xan kyHen:
a) (0g, (6—x)>-2; 6) (g(3x—2) >1;

2

B) £0g,(3—2X)—/09,13<0; ) (g(x* +x+4)<1.

41. Cucteman myoaunaxo Ba Hobapobapuxou paTtcMoHani

Cucteman myoamnaxopo xan Hamoep (435-436):

3X+5y =21,
435.a){2x_);:1_ 4 3
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4x -3y =4, 5x -8y =0,
B) r)
4y-10x=3;

x—-15y=2.
x2 —y® =14, 2+y? =20,
436. a) y 0) oy
3X+y =4 Xy =8;
x> +y=6, y?—xy =12,
B) ) r )
X+Yy° =6 X* =Xy =-3.
437. bapou KagoMm KMmMaTuM a cucteMam Myoaunaxou:
ax+y=1
a Xannu siroHa gopag;
X—=8y=7
{ x+ay =1,
xan Hagopag;
ax+y=2a
3x+ay =3,
B xanxou belwymop gopag.
ax+3y=3

438. Cuctemaun Hobapobapnxopo xan Hamoea:

oy 3x-1 2
X—4>5-2x, 9 >§’
a 0)
3-2X<T7+X;
10x -2 >1+4x;
x+4<0
17(3x—1) -50x +1< 2(x +4), x—2
®) 12-11x <11x +10; "
X(x-5)<0
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42. Cuctemam myogunaxou mpparcuoHani
Cucteman myoamnaxopo xan Hamoep (439-440):

439. a) \/;—\/V:Z \/_+\/§:3,
7 avx 42y =20, " VxAy =2

X+y-— \/_ 7, ) \/;+\/§:6,
X—y=12.

y_»>S 3 _

440. a) \/7 \/7 6) {&+W__5’
X+Yy=5; X+Yy =235

) Ux+3fy =4, ) Ix+4Jy =2,
Xy =27, X—2y+1=0.

43. Cuctemam myoaunaxov TPUroHomeTpi

441. Xannu cucteman myogunaxopo gap cgocunav gogawyna ébeg:

a) 2sinx = \/_smy,
J2cosx=+/3siny oap (0;27),

sin(x+y) =1,
6)
cos(x—y):é oap (0; 7);

sinx+cosy =1,
B) =2 2 . .
sin?x—cos? y =1 oap (0; 27);

X—y=

z
9

cos(X + y)=% oap (0; 7);
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44. Cuctemam Mmyogunaxou HULWIOHAMXAHAAr Ba norapudmii

Cwncrteman myoamnaxopo xan Hamoep (442-445):

{2X+2y=12, {5-3*-1—3-2y=—1,
442, a) 6)

x-y=1 3 +5.2"" =14
2-4*+3.5" =11, —-2V=—
B
5.4 +4.5Y =24 23X 2% =
2.3 = 3% —2y =725,
443. a 6)
27 .3 _18 3
{fog4x (og,y =0, tog, (x+y)=-2,
B) r 9
X" -2y*-8=0, (ogs(x—y) =2.

V4 4 =1
444. a) { 09X~ 100, Y

s éogz(x+14)+£ogz(x+y) 6,
’ rog, (x+y) =0,

lgx—1(g4 €g4 3
gy—rg3
£0g,(x—y)=5-/10g,(x+Y),

) lgx—rlgy=171,
.
lgx+ gy =>5.
3%.2Y =144, 2y _
445. 4 6) fog,(2x+y") =1
ﬁogf(y X)=2; 2V —4=0;
Eogs(ﬁog3x gonY) 0, €099X_€093y:0,
B r
) 4% =16: x* —5y* +4=0.
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45. Macbanaxou maTHi

446. A3 gy KAWIoK gap Sk BakT 6a newBo3n xamaurap aBTobyc Ba
MowwunHN Bopkaw 6a xapakaT cap kapgaHa. baboun HUM coaT OHXO
BoxypAaaHa. Macodan GanHu kuwnokxopo €ben, arap mMabnym 6owag,
Kn cypbatu aBTobyc 6a 60 kvm/coat Ba cypbaTu MowMHM Oopkall 6a 48
km/coaT Gapobap acr.

447. XaB3 xaHromu KywopfaHu 4 yymak gap 45 pakuka 60 o6 nyp
MelwaBaf. Arap 6-TO xaMuH xen 4ymakpo sikbopa kylloem, xaB3 aap
YaHg gakuka 6o 06 nyp mewasag?

3
448. A3 48 kr Tyxmi Z xmccaawupo 6apou kMWt nctndona bypaaHa.

E6en, k1 uii kanap Tyxmii 60k MoHaaacT?
449. Tpaktop 24 ra 3amumHpo, kn 15%-n macoxatm MargoHpo
TalwWKun Megoa, wyarop kapa. Macoxaty maigoHpo ééen?

450. Magap a3 nucap 24 con kanoH act. babg a3 5 con y Hazap 6a
nucapaiu 5 6apobap kanoH meluaBag. Xo3vp nagap 4YaHg cona acr?

451. Ce xoHau GanaHpowéHa 540 Tupesa pgopaHg. XoHau OytoM
Hasap 6a xoHau sikym 2 B6apobap GewwTap Ba Hasap 6a xoHam cetom 40
TMpesa kamTap gopaHa. LLlymopau Tupesaxoun xap gk xoHapo ében?

452. Arap 6a Gonou Yyambu conxou ce nucap agagn 5-po unoea
HaMOEM, CUHHM Nagap xocun MewaBad. CuHHM Nucapu KanoHii 6aba a3
6 con, CMHHK Nucapu MobaliHii 6aba a3 9 con Ba CUMHHM NUcapu Xypawn
6aba a3 10 con 6a HuchHU cuHHM nagapawoH B6apobap xoxag Lwyad.
Xo3up nagap Ba xap sik nucap YaHgcona mebowwang?

453. Oap 9 coaT Kauky moTopdop 6a camtn YyapaéHu gapé Ba gap
11 coaT 6a Mykobunu YyapaéHu gapé macodav sskxenapo Tan meHamoss.
CypbaTn kaukpo gap obu opom €bea, arap mabnym bowag, ku cypbatu
aapé 2 km/coar acr.

454. lap TaxTau cuH( agage HaBuwTa WwyaaacT. Ake a3 Tanabaxo
6a oH 23-po 3am Hamypa, gurapin a3 oH 1-po Tapx kapa. Hatnyau
3aMKyHin a3 HaTU4yam TapxKyHii 7 mapoTuba 3nén wya. Jap Taxta kagom
afjan HaBuwTa wypa 6ya?

455. Ak Tapby3 a3 gurapii 2 kr Ba a3 cetomin 5 mapotmba cabyk acr.
Tapbysxon skym Ba celoM £k4yos a3 aytom 3 mapoTuba BasHUH
mebowwaHg. BasHu xap sk Tapbys yaHa kunorpamm acT?

456. bapou 600 r koHeT Ba 1,5 Kr Kynyaxou KaHOUH 4,62 COMOHA
aofdaHg. Ak kunorpamm Kynyau kaHavH Hucbat 6a koHdeT 1,4 COMOHIA
ap3oH acT. Hapxu 1 kr koHdeT Ba 1 Kr Kynyam KaHAWH YaHg, COMOHI acT?

457. [ap 4 coat 60 MowuH Ba gap 7 coaT 60 katopa caréxoH 640
KM Macodapo Taw HamygaHg. CypbaTtu kaTopa Ba MOLWMHPO €6en, arap

158



mMabnym 6olag, kM cypbath Katopa a3 cypbaTu MOLIMH 5 km/coaT 3mén
act?

458. Cymman pakamxou agagu gypakama 6a 12 ©apobap acrt.
Mwkoopn gaxyxon MH agag a3 xyau agag 12 mapotmba Xxypa acr.
Apnappo ébeg.

459. [ly Hacbap 6apou nypom kop 117 comoHii My3a rmpudTaHA.
LWaxcn sakym 15 py3 Ba gytom 14 pys kop kapaa 6ygang. dap sk py3 xap
KaZOMM OHXO YaHA COMOHU My3g MerpudTaHa, arap Mabnym 6owag, ku
Wwaxcu skym gap 4 pys Hucbart 6a waxcu gytom gap 3 py3 11 coMoHi
31én Mysg rmpudTaacrt.

460. A3 6aHaun A 6a 6anan B nnéparapg paBoH wyg. babau 1 coaty
24 pakyka 6a xamoH camT a3 6aHam A BenocvneapoH paBoH LWy Ba nac
as sk coaTu xapakaTtaw macodau y Ba nuéparapd 1 KM —po Talkun
mepon. baban 603 sk coaTv xapakaT KapaaHu xapay, BenocuneapoHpo
3apyp 6ya, km Gapoum 6a 6aHanm B pacmpaH macodam Hucbat 6Ga
nuéparapg 2 mapotuba kamTappo Taw kKyHag. CypbaTu nuéparapg Ba
BenocunegpoHpo €ben, arap Mmabnym 6owwag, ku macodan 6anHn 6aHgm
A Ba B 27 km acr.

461. Macoxatn cekyH4yam pocTkyH4ya 180 cMm® acr. Katetxon wuH
cekyH4yapo €bep, arap sike a3 oHx0 a3 gurapaws 31 cm 3uégn Gowap.

462. [ly apagu HaTypanuu nav pap navpo é6ed, kM cymmam
KBagpaTtu oHxo 6a 61 6apobap Gowag.

463. Jap Tonopu cuHamo 320 you Oyan. Babam oH kM MukZopm
Yyorixom xap Sk kaToppo 4-To 3uén Ba 603 AK kaTtopu gurap wrosa
KapaaHg, mukaoopu Yorixo 420-to wya. ap Tonop Aap asBan YaHa katop
Ba Aap Xap sk KaTop YaHa you 6ya?

464. Katopa O6Gapowu Oaptapad kapgaHu akubmoHum 1 coaTa
cypbaTtawpo gap Tynu 720 km Hasap 6a cypbati aBBanaaw 10 km/coaT
3nén Hamya. CypbaTtu aBBanauv katopapo ébeg.

465*. baban 4 coatu cap AodaHM YyMaku SiKyM YymMaku OyMpo
Kywopang. OHxo sk4yost aap 8 coaTt xaB3po a3 o6 nyp kapgaHg. Xap
KagoM YyMak Jap anoxugarii xaB3po gap 4aHg coaT a3 ob nyp mekyHag,
arap mabnym 6owag, ku 6apon nH 6a Yyymakn sikym 8 coat BakTu 3nén
nosunm act?

466*. A3 wmapka3u Hoxusim AnHA Ga cyu waxpu [dywaHbe
MuKpoaBToOyc 60 cypbatu 40 Km/coaT paBoH wWypn Ba 6baban 15 gakyka
60 mowwuHM cabykpaeu a3 waxpu dywaHbe meomaga soxypa. MowwmHu
cabykpaB 6a mapkasu Hoxuaun AliHii pacvpa, 6abaun 16,5 nakuka 603 6a
cyn [HywaH6e 6GaprawTt. Ban pgap macodam 20 km a3 [ywaHbe 60
MUKpOaBTOOYyC xamiadar Wy Ba a3 OH rysawTa padT. Arap cypbatu
MowuHM cabykpae 50 km/coaTt 6owag, macodaun 6ariHM Mapkasu Hoxusan
AliHun Ba waxpv Qywaxbe yii kagap act?
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§12. XOCUNA, ®YHKCUAN UBTMOOWN,
MHTEMPANN BA TATBUKN OHXO

46. Xocuna
467. A3 Tabputm xocuna uctudona kapga, xocunaum pyHkcusam

f (X) -po map Hykram X, é6en;
a) f(X)=2-3x, X,=4:6) f(X)=2%x*, X, =3;
B) f(X)=2x—-4, x,=1; n fx)=x+2, x,=-

Xocunau pyHkeuapo éden (468-471):

468. a) f(x)=§x5+2x3—x+1; 6) f(X)=(—-X)cosx;

) f(X)=(x*+3)(x* —4X); f(x)_n
469.2) f(x)=x2+¥/x; 6) f(x)=V/x— )tgx;
X3 sin x
) F(x)= ; f(X)=———.
M) =1« 0109 =1 77 cosx
470.a) f(x)=x*-5%; 6) f(x)=3"+/nx;
) £(X) =& 2+ (0g, 3x; ) f(X) = m‘z.

471.a) f(x)=sin2x+cos3x; 6) f(x)=Y2+x —(2 1)

B) f(x)=(2—3x2)7; rn f(x)=/g4x—e*

472. Kumatn xocunau yHkems  f(X)-po pap Hykram X, xuco6
KyHen:
) f(x)=(1+2x2)3, X, =4; 6) f(X)=2e"+/n(x+1), x,=0;

B) f(X)=2tgx—cosx, x,=0; 1) f(x)=2xsinx, X,=—

473. Mabnym, kn xocunam dyHkenan T (X) nap docunan (a;b): a)

mycbaT; 6) maHdii acT. Hucbatu padptopu MH pyHKeusa gap nH docuna
4l rydpTaH MyMKUMH acT? Arap: B) FavipumaHdi; r) ranpumycbat bowaga-
un?
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47. Tatbukn xocmna

474. Myopunau pacaHpapo 6a rpadmkm dymkeusu T (X) pap

HyKTau X, HaBwucen:

a) F(X)=x*, X, =2; 6) f(x)=sinx, x,=—

NG

1

= Xo =5; ) f(x)=cos2x, x,=

oy

B) f(x)=

5

475. Kumatn Takpubum dyHkeusim T (X) -po pap Hykran X, xuco6
KyHen:

a) f(X):%XZ—X, X, =2,0043;

6) f(x)=1+x" —%x3, X, =1,98.

476. Knmatun Takpnbumn ndpoagapo xmcob Hamoea:

a) /15,84 ; 6) cos61°; 8) 0,998%°; r) 3/8,008 .

477. ®docunaxon acd3yHLaBh Ba KaMLUaBiA, HYKTaxou 3KcTpemanuu
dyHKeusipo ébea:

a) y=x°+2x+1; 6) f(x)=i;
X—2

B) f(X)=2sinXx+cos2x; n f(x)=x%*".

dyHKCMspo Tagkuk Hamyaa rpadomkalupo cosep (478-481):

478. a) f(X)=x(3-x%); 6) f(X)=x>-3x*+2;
4
8) f(X)=x2(x—3); 9 f(x)=%—2x3.
479. a) f(X)=4x* —2x; 6) f(x)=x>—3x*;
B) f(X)=2x>—x*—X; n f(x)=-x*+8x*.
480*. a) f(x)=1-2sin2x; 6) f(x)=cos2x-1;
8) f(x)=sin?x—sinx; 9 f(x):l—sing.
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481*. a) f(x)=x-/nx;

B) f(X)=2"":

6) f(x)=x¢nx;

n f(x)=xe™.

KnmaTxou kanoHTapuH Ba xyparapuu dyHkeusm T (X)-po pap

docunan gogawyna €dep, (482-484):

482. a) f(X) =gx3 —18x* + 28X,

6) f(x)=x°v3-x,
B) f(x):g+x2,
X

n f(x)=18x* +8x®—3x*,
483. a) f(x)=—x®-6x"+9,

6) f(x)=x>+3x*-12x,

484. a) f(x)=2sinx+sin2x,
1 .

6) f(x):5c032x+smx,

B) f(X)=3sinx+4cosx,

n f(x)=x+cos’*x,

[0; 15];

[1; 3];

[05; 1];

485. Apagn 10-po 6a Hamyan Oy YambluaBaHaa TaBpe wudopa
Hamoend, KM cymmam JdyvaHgam KBagpaTu YambluaBaHOan siKym Ba
cevaHau KBagpaTy YambluaBaHdau OyioMm XypAatapuH bolag,.

486. Apgaan 18-po 6a Hamygu cymmaun ce YambluaBaHgan mycbart
TaBpe udoaa Hamoen, kM YyambluaBaHZau sikym Oa YambluaBaHAau
cetom 6apobap 6olan Ba cymMMaun KBagpaTxon xamau ce YambluaBaHaa

XypATapuH 6oluag.
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487. Cymmaun Japo3Mxoum KaTeTu CekyH4yam pocTkyHya 6a 30 cm
6apobap act. bapon OH KM MacoxaTu MH CekyH4ya KanoHTapwH Gowag,
xap gk katetaw 6o 6a yaHg 6apobap 6owan?

488. A3 pocTkyH4axoe, k1 nepumeTpalloH 6a P 6apobap act, xa-
MoOHaLpo ében, K1 4OPOUN MacoXaTu KanoHTapuH acT.

489. [lap napa6onamu y:X2 HyKkTaepo €6en, kM Macodaaw TO
HykTam A(2; 0) XypATapuH acr.

490. Hykra a3 pyu koHyHu S(f) =2t> +12t +1 pocrxarra xapakat

MekyHag (macoda 60 MeTpxo, BakT 60 COHUSIXO YeH MelwaBag). CypbaT
Ba WMTOOKM Xxapakatpo €6en. [ap kagom naxsa cypbatm xapakaTt 36
M/COHUSA MeluaBaa?

491. Yncwm a3 6anaHgum 20 m 60 cypbatu aBBanan 50 m/coHus 6a
©ono amyain naptodTa wynaact: a) 6abam 4 CoHMs Bal a3 caTxy 3aMUH
Aap kagom 6anaHain Bokeb Mewasan? 6) 6aba a3 yaHg coHus yucm ba
HykTan GanaHaTapuH mepacag Ba ap kagom Macoda a3 3amuH Yonrmp

mewasapg (g =10 m/coHusi kabyn KyHep).

2
X
492. [lap kagom HykTau napabonaun Yy = —?—l pacaHga 6a Tupu

abcuccaxo gap TaxTu KyH4yu 45° moun act?

493. Yucm amyaii 6o cypbatn aseanan 9, =100 m/conus 6a Gono

napTodTa WwyaaacT. KoHyHM xapakati oH S = Gt —4,9t? act. Cypbatpo
Aap oxupu coHusan 5-ym ében.

494. Hykta poctxatta a3 pyu koHyhn S =3t°—t?+t xapakat

mMekyHan (Baktu t 60 coaT, macodam S 60 mMeTp xmcob kapaa
MewaBag). Cypbar Ba LUMTOOPO Jap oxmpu coaTu 2-tom ében.

48. dyHKCUAN N6TNROMN

495. Hamyan ymymum dyHkemaxom nétmaomn dyHkeusu T (X) -po
ébepn;:

a) f(x)=2sinx+00s6x; 6) f(X)=xC+x7 + X2,
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2 3
2 + =2 )
COS“ 2X sin“ X

B) f(x):xi_l+3; n f(x)=

496. Bapon dyHkeusu T (X) dyHkemam unbtngonepo é6en, km
rpadovkail a3 Hyktan M merysapagn:

3 (1) 1 o).
a) F0)==, M[E,4j, 6) f(x)_(x+1)3+smx, M(0; 2);

) f(X)=x7*, M[Z;%); r f(x)=cos2x, M(0;1).

497. OyHkcnsiepo €6en, kM xocunaawl gap Hyktam gunxoxm X 6a
4x —1 6apobap 6yna, kumatalu gap Hyktam 2 6a 3 6apobap acT.

498. Mabnym, kn T'(X) =4—x% Ba f(1)=2 acr. dyrkeusm T (X)
-po ébep.

499. Hykran mopain 60 cypbatn Ht) =2t+1 pocrxatta xapakat

mMekyHad. Myoaunau xapakatpo €6ep, arap mabnym Gowwag, KM XaHromm
t =3 6ynaH koopaunHaTam nH HykTa 6a 5 6apobap acT.

49. UuTerpan

Xucob kyHep (500-501):

1 Vg
500. a) j(x2—2x+3)dx; 6) Icos(2x+%)dx;
_2 7%
1 1
B) j (4e* + 2)dx ) j (3*/n3+1)dx.

0 0

(cos 4X + Ej dx;
VA

O e [ N

t(1
501.a)J. 7+1 dx: 6)

1

(Zsinzg—lex.

O v [y

(% - xj dx r)
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MacoxaTu courypam 60 xaTxou 3epuH Maxayabyaoapo xvucob kyHen
(502-503):

502 a) y=4Xx—-x*, y=5, x=0, x=3;
6)y:§, y=—x*+4x+1, (x>0);
B) Yy=—X"—4x+4, y=10, x=-3, x=0;
Ny=—-x+2, y:J;,yzo.
503*. a) y =X, y=5x*—-1;
6) y=x"—-4x+5, y=0, x=0, x=2;
B) y=(x-3)%, y=9-2x;
ny=2Jx, y=0 x=4, x=9
504*. Macoxatu durypam 60 xatxom Y = X% —2x+ 2, pacaHaau oH

pnap Hykrau abeuccaaw 6Gapobapu 3, xatxom X=0 Ba y=0
Maxayabynapo édeg.

505*. Macoxatn durypam 60 napabonau y=—X2+4X—3 Ba

pacangaxou oH gap Hykraxon M, (0; —3) sa M(3;0) maxaynbynapo
ébepn.
506*. Bapou kagom kumatu @ >0 macoxatu durypae, ku 60 xaTxou
y:—§+g%+L y=0, x=a, x=2a
2 X
MaxZyn acT, KanoHTapuH Melasag?

507*. Bapou kagom Kumatn a > 0 macoxaTu durypan 60 xaTxom
x 1

y=—+—, y=0, x=a, x=2a
6 X

mMaxayad, XypaTapuH meluasan?

YABOBXO
328. MacanaH: a) 64215; 6) 64224. 329. 23. 330. 24. 332. a) 599,3;

182 1
6) 0,235; B) 0,2805; r) 8,79. 333. a) 21,6; 6) 24; B) lﬁ; r 195. 334.
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a) 60; 6) 18. 335. a) 1260; 6) 96. 336. B) 40,3; 1) 2,3. 337. Q) lg 0) %
B) 1 ! in 1 26 a1 .338.a) Hnw oHAaop Bbapbakcawpo gaps
90" " 99 99 '

kapaa, G6apou 3VOOMAT XOCWUN KapaaHd as TacOuKM 3epuH ucTudoaa
Hamoep: arap kBagpaTu agag 6a 3 Takcvm LaBagd, OH rox Xyav agag 6a

3 takcum mewasag. 339. ) —1,(4), ¢gl00, e, V10 . Anagxon € Ba

10 wuppatcrmoHanuana. 340. a) Sxkymaw kanoH; 6) gylomall KasoH.
11
341. a) 2; 6) 4; B) E; r)—4; o) 4; e) 10. 342. a) 2,16; 6) 22,4; B) 11,52; 1)

126. 343. a) 175; 6) 44ﬂ; B) 309£; r) 255§. 344. a) 80; 6) 2142;
9 11 9 7

6 5 41 8
43—; 1) 15—. 345. 346.a) 8—; 6) 1—; B) 1,036;
B) 73 r) 3 Oytomalw. a) =0 ) 19 B) r

E. 347. a) 793, 8; 6) E 348. 13Z KM Ba 17E kM. 349, § Ba g
210 360 9 9 9 3

350. 44. 351. 10,2. 352. 640,5. 353. 4905. 354. 3; 10,5; 18; 25,5; 33.
355. —1. 356. -2, 5, 12, 19, 26,... 357. bapou X =2. 358. 8. 359. 3. 360.

a) 36; 6) % 361. 0,24. 362. 20. 363. 0,125. 364. 16. 365. a) %; 6)

%; B) 83—(7); r) 2% 366. a) (a—-D(a+D@°+1); 6)
4(x+3)(y—1); B) a(a+1)(a+b); N (X+y)(x—y-1). 367. a)
3 2 2
x+y 6)£;B) m r) b.368. )2x+y )8(x +y);B)
x? —y a m-5 +b 2X—-Yy X+Yy
w.mg. a) 1. 6) =Y X—y
3(x“—3x+9) X

B; o) ; B) ; 1) 8. 370. a)

J3-42; @) ?-(\/§+2) B) % N —(7+\/_) 371. a)
1

2
TS O W T

. 372. a) 37,5; 6) —6;

166



2
o X+Y)
4xy

5;r1) 2,52. 375.a)1; 6)2; B)-1;T1) % 376.a) 1;6) 0; B) 0,75; 1) 0. 377.

J2

1
a) 0,75; 6) g; B) —0,96; r) —%. 378. a) 7; 0) ﬁ; B) 0,25; r) 0,25.

B)3; rn 0. 373.a)1; 6)-2; B)0; . 374. a) 0,05; 6) —% ; B)

1 12
379. a) %; 6) 5;8) 34 ;1) 1.380.a)-3; 6)—7; B) _E; r) 0,28. 381. a),
r) Akymaw kanoH; 6) xap gy 6apobap; B) Aytomawl kanoH. 382. a), B), )
3
Axkymawl kanoH; 6) ayomail kanoH. 383. a) 42; 6) a(a—1). 384. a)

1,25; 6) —=2; B) 2; 1) 10. 385. a) 0,2; 6) 12; B) 2; 1) 0,5. 386. a) 0,125; 6) 2.
387. a) 4; 6) —0,04. 388. a) Xaman kumaTxo fFarip a3 0 Ba 1; r) xamau
knmaTtxo fFanp a3 —0,5 sa 1. 389. a), r), e) Tok; 6), B), A) YydT. 390. a) ap

(2; ©) 6a (—o; 0) myc6ar act; 6) nap (—3; —2) 6a (2; 3) myc6ar
act; B) gap (—oo; —1,25) Ba (-0,4; o0)myc6ar act; r) aap (l; 2)
myc6ar act. 391. a) map (—o; —0,75) kam wyna, -0,75 HykTau
aKkcTpemanin mebowapn; 6) bo uctucHom Hyktam 0 gap Tamomm Tupwm
aganid ad3yHwasaHaa acT. HykTau akcTpemanin Hagopan: B) aap
(—o0; 1) kam wyna, Hykran X =1 askctpemanin act. 392. B) X a n.
Cxemau yMymuu TaTOUKM (DYHKCUMAW OUNXOXPO ucTudoaa Hamyaa,

rpacomkpo mecosem: 1) Coxau MyarsHUK
y dyHKCMAM  Maskyp MaymMynm xamau agaaxouv
XaKukiA, sbHe docunam  (—oo0; ©) act; 2)
DyHKCUA Ha YydT, Ha TOK Ba Ha gaBpk act; 3)

1 /‘\ Xocunam TapTnbun ssikymn pyHkemsipo édpta, OHpO

6a Hyn Gapobap kappa peluaxosipo Meébem,

_(1) b2 “abHe  Y'=-2X+4, y'=0 & wun wn
5 —2X+4=0, a3 uH 4o X =2 HyKTan KPUTWKA
act; 4) Hob6apo6apuxon Y >0 Ba Y <0-po
-3 xan MekyHeM. Maymyu xanxou HoGapoGapum
—2X+4<0 docunan (2; o) act. BuHobap

Pacmun 37.

WH gap vH cocuna pyHKCMa KamwwaBaHga acT.
Maymymn xanxon —2X+4>0 cdocunan (—oo; 2)-po Tawkun meamxan.

HOap wH docuna dyHKkensa adpsyHwaBaHga acTt; 5) bapou édranu
HYKTaxou aKCTpemanii Yaasan TapTnd Meamxem:
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dyHKCHS gap Hyk-

X (—0; 2) 2 (2, =) Tau X=2 [0pou Mak-
, cumyM bygaact. Kumatu
+ 0 - mMakcumym 1 act; 6)

Asbackn agagxou 1 Ba 3
eLlaxou Myoaunau
Y A 1 N peuiax yoa
—X"+4x-3=0 we-
max fowaHa, nac rpadukm
dyHKCHUs Tupu abeuc-
capo gap Hykraxou (1; 0) Ba (3; 0) mebypag,; 7) 3oxupaH axMocCT, Ku
y(0) = -3 acr, nac rpadmk TMpn opauHatapo gap Hykrau (0; -3) meby-
pag; 8) XaHromu G6eoxump adp3ygaH € kam LydaHu aprymMeHT doyHKCeus

6eoxnp kaM mellaBag, € UM TaBpe meryaHg 6a —oo mann mekyHag; 9)
docmnaxon goumanomaTum dyHKeusa YyHuHana: aap (1; 3) mycbar 6yaa,

pap (—oo; 1) 6a (3; o) maHdi act. Hatuyaxon Tagkukpo 6a xucob
rmpundTa, rpadukm dyHkensapo mecozem (pacmm 37). 393. a) Xa,
HykTaxon abeuccaawoH X=-3 Ba X=4; 6) He. 394. a) X=Nr,

2n+1

nNeZ;6) x=

7, Nel;B) X¢i%+2n7r, neZ;r X+2nr,
nez.395.a) [1; 2]:6) [-2 2];e) [-1; 0]; ) [0; V2] 396. a) map

(—377[+2n7r; %+2n7;) NeZ wmycbart act. 397. a) YydTt; 6) ToK; B)

TOK; 1) 4ydT. 398. a) %; 6) 7;B) %; r) 2z . 399. a) —%+n7z, neZ;

Z_—(2n+1)7[ ,heZ;r —ﬂ(n-’_z) :
6 4 10

Yiex = Ymin :1; 6) Y min :_4’ Y mex :8; B) Y rmin :1’ Y rex :2; r
Yoin =1, Ymex BYYYA Hagopag. 401. a) (—oo; o0); 6) (—o0; ©); B)

[-2;2]; 1) [4;0); A) [—%+2n7z; %+2n7r}, neZ;e) (2—\/5; 2+\/§);

6)n77[,neZ;B) neZ.400. a)

*) (—%+2n7z; g+znﬁ]: 3) (—o0; ~11)U(~1%-10)U(-10,-9)U (-9;2]U [3+e0)
( _1—\/5] {1+\/ﬁ,
n) | —oo; 3 U :

8
(-o0;1]; 1) [Loo). 403. a) Pap (-o0; —1) mycGar act; 6) Aap
(—oo; ¢0g.4) myc6ar act; B) gap (-1, ©) wmyc6ar act; 1) gap

+ooJ. 402. a) [0;0); 6) (-1 =); )
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(7; oo) mycbat acrt. 404. a) YydT; 6) 4ydT; B) TOkK; ) TOK. 405. a)

Yrax =Y(0)=5: 6) Vo =Y(0)=5: B) Y =¥(0)=0; 1)
3z T

Yinin = y(7+27znj =05, Yo = y(5+2k7rj =2, n,keZ. 406. a)

3 4

1-56) ——;
8 11
Ba 3; r) 1,5 Ba 4. 408. a) bapon a #6; 6) 6apon a=-15; B) 6apou

B) —11; r) 12,5. 407. a) —1 ea 4; 6) —§ Ba 1§; B) -5
29 7 7

a=3.409.a) (-3, ©); 6) (~oo; 2);8) T; 1) [1%; ooj.410. a) (1; 2);

6) (—oo; —%}U[—%; ooj; 411. a) -2 Ba 4; 6) —% Ba 0; B) 2_16 Ba 1;

rN 1 sa 4. 412. a) Bapou ke(—?%; 2) Ba k#1; 6) 6apou

k=20+6+5: B) 6apoun K ¢ (-1, 3). 413. a) 4; 6) -5,5; B) —%; r) 27.

414. a) 4 Ba4;0) —1Ba 3;B) 11 Ba 13;r) -3 Ba 2. 415. a) 8,4 Ba 24; 6) —

3; B) —5% Ba 3; r) -3 Ba 7. 416. a) (-7; 05); 6) [-45;2]; 8)

[k 2]JU(3; ); n) (—o0; 2)U(3; 5). 417. a) 2; 6) 7; 8) 4; 1) 6. 418. a) 1;
27 5

0) —? Ba 1; B) 30 Ba —61; 1) Z 419. a) 6; 6) 25; B) 3; 1) J. 420. a)

[5; 6); 6) (-1; 0); B) [2%; 4)U(5; w); 1 (3 ®). 421. a) [-1; 2); 6

(-2:1); 8) (—o0; —)U(05; +0); 1) (~0-1 |U {x=2}. 422. a)
)" Zinz, nez:6) Z+2% nez. s 22— nez:n
3 g 2 6
—iﬂ+n?7z, NeZ.423. a) nzr, neZ; 6) 5F”err, nNneZ; e)
(—1)”arcsin%+n7r sa (- Zkr, kineZin ()" Teng

NelZ. 424. a) n?ﬂ neZ; 6) 105°+nz,neZ; g) n?ﬂ Ba k77r
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5

k,neZ:; 1 i2arccos(_1 J+4n7r, neZ. 425 a)

£+2n7r; 5—7[+2n7r ,NeZ; 6) £+2n7z; &+2nﬁ , heZ;
3 6 12 12

4

6) 1;8)—1;r)2.427.a) O Ba %;6) 35;B) —3;1)—1.428. a) 4; 6) %;B)Z; r —3.

T . T e V4
B) I:——+7,€+7:l nez; )[ T, E+n7zj, NelZ.426.a)—4;

429. a) 1; 6) 0,25; B) 2; ) 2. 430. a) (—0;—L1,5]; 6) (—1%; oo); B) (1; 3);1)

(—o0; =5)U(3; ). 431.a) 2;6) 4;8) 1; 1) —%.432. a)—18a 15;6) /3
Ba 27; B) —3; ) —22. 433. a) -3; 0) 4; B) % Ba 9;r) g 434. a) (2; 6); 6)

[ 4; 0); B) (—5; gj r (-3; 2). 435. a) (2; 3); 6) (26%; 17); B) (0,5;

2); 1) (32; 20).436.a) J;6) (4; 2); (2; 4)Ba(-2; -4);B) (2; 2);1)(1; 4)
Ba (-1; -4). 437. a) bapon a # —0,2; 6) 6apon a==1;8) a=3. 438. a)

(3; »);6) (0,5, ®); B) (1—11 ooj; r) (0; 2).439.a) (16; 4); 6) (4; 1)Ba (1;
4);8) (9; 1)Ba(1; 9): 1) (16; 4).440.2) (4; 1)Ba (1; 4): 6) (27; 8) Ba (8; 27):

B) (27; 1)Ba(1; 27); 1) (1; 1). 441. )(” ja)(” ”j )(Z- Zj.
’ o 6’ 4 3’ 6 2" 2)

2 .
r) [—; 5].442. a) (3;2);6) (1; 1); B) (1; 0) Ba (0; 1); 1) (0; 1). 443. a)

(2; 1); 6} (3; 2); B) (4; 2); 1) (53; 28). 444. a) (4; 2); 6) (50; -49); B) (6; 2); )
(105 10™). 445. a) (2; 4); 6) (1; 1) Ba (1; -1); B) (3; 1); D) (1: 1) Ba (4:2).
446. 54 km. 447. Nap 30 gakvka. 448. 12 kr. 449. 160 ra. 450. 25 cona.
451. 100, 200, 240. 452. 40, 14, 11 Ba 10 cona. 453. 20 kv/coaT. 454. 5.
455. 2,4 Ba 10 kr. 456. 3,2 Ba 1,8 comoHi. 457. 60 km/coat Ba 55
km/coat. 458. 48. 459. 5 Ba 3 comoHi. 460. 5 km/coaT Ba 11 km/coar.
461. 9 Ba 40 cm. 462. 5 Ba 6. 463. 20 kaTOp Ba gap xap 9K katop 16 Yon.
464. 80 km/coat. 465. 24 coaT Ba 16 coart. 466. 165 km. 467. a) —3; 0) 12;

B) 2, r) 3. 468. a) 2x'+6x*—1; 6) —cosx—(l—x)sinX; B)
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(Xx—2)cos x—sin x 1
5 . 469. a) 2X+ ——
(x=2) R
tgx \/;—1_ 4%° —3x% +1

, B
2\/_ cos® x (1-2x)?
3X€n3+1; B) —2e %+ 1 . 2+e (1—x€2nx)
X x/n2 x(e* +2)
1 4

32/(2+x%)° Ty

—2e*. 472. a) 52272; 6) —1; B) 2; r) 2. 473. a) yHKcud

2(2X3 —6x2 +3x—6);r) ; 6)

470. a) X-5"(2+x/n5); 6)

471. a)

20s 2X —3sin 3x: 6) B) —42x(2-3x%)°; 1)

1

x/n10
ad3yHwaBaHga acT; 06) dyHKCMs KamwaBaHda acT; B) QyHKcus
KamwaBaHOa HecT; T) dyHKeus adp3yHwaBaHga Hect. 474, a)

y—4x+4=0; 6) y—T+£(l——j=0; B) 32y+X—21=0;

n2y+ 2/3x — % —1=0. 475. ) 0,0043; 6) 2,647. 476. a) 3,982;
6) 0,485; B) 0,96; r) 2,00067.

y 477. 1) [ap (—oo; —Z)U(O; oo)
ad3yHLWwaBaHaa acT, HykTaxom 0 Ba —
% 2 akcTpemanuaHg. 481. r) X a n.
y=xe’ Cxeman yMymMun TaOKMKpPO TaToumK
0 1 meHamoem: 1) Coxan myansHuu

X

dyHKeua  dhocunau (—oo; oo); 2)
OyHKCNA Ha 4ypT, Ha TOK Ba Ha
AaBpii mebowapn; 3) Xocunapo édTa,
Pacmu 38. OHpo ©Oa Hyn 6Gapobap kappa
peLlaxoswpo Meébem:

y! = (Xe—X)' — e—X + Xe—X . (_1) — (1_ X)e—X ’ y! =0 ’ (1_ X)e—x -0 ,
X =1-nyktan kputukis; 4) Ho6apobapuxon Y >0 Ba Yy <0-po xan

mekyHem. Az Y >0 & (1-x)e ™ >0 6Gapmeosa, km 1-x>0 & x<1.
MysodmkaH a3 Y’ <0 X >1 Gapmeosia. MHak, nap ocunan (—oo; 1)

dyHKCeKst adb3yHwasaHga 6ypa, gap dhocunam (1; oo) KamLwaBaHaa
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mebowan. bapon é&dTaHM HykKTaxomM SKCTpeManii yYyagsan TapTubd

MEANXEM:
A3 vyagsan daxmu-

ga Mewasag, KM yHK- X (=o0; 1) 2 (1; »)

cua pap Hyktam X =1

[IOPON  MaKCUMyM acT. V' A 0 ~N

Kumatn makcumym 6Ga
e 6apobap acT; 6) max
padbmk Tupu abeuc-

capo pgap Hyktau X =0 wmebypan;, 7) paduk Tvpu opauHaTapo
Hamebypag; 8) XaHromm 6eoxvp Kkam LWyaaHn apryMeHT dyHKcms 6eoxup
Kam LWyda, XaHromn 6eoxup ad3ydaHn aprymeHT 6a Hyn Hasguk

mewasag; 9) Hap (— o0; O) mMaHdi Oyna, oap (O; oo) mycbart act. bo

Has3apdoLwTn HaTu4yaxoun Tagkuk rpacpmkpo mecosem (pacmum 38). 483. a)
X a n. (a3 UMTUXOHU XaTMKyHMM comnm xoHuwmn 2001-2002) 1) Hykraxown

KPUTUKMPO, k1  6a [— 2; 2] Taannyk aopaHa,  Meébem:
f'(x)=-3x* —12x =-3x(x+4), f'(xX)=0, —3x(x+4)=0. x=0
Ba X =—4 pewaxou uH myoaunaaHg. A3 oHxo TaHxo X =0 6a [— 2; 2]
Taannyk gopag; 2) Kumatxon yHKCUSpo gap MH HykTa Ba gap OXMPXou
nopya xuco6 wmekyHem: f(-2)=8-6-4+9=-7, f(0)=9,
f(2)=—8-6-4+9=-23; 3) KanouTapuHm wuH kumatxo 9 6yaa,
xyparapuHaw —23 act.Yaso6. f_ =f(0)=9, f . =f(2)=-23.
485. 6 Ba 4. 486. 6,6 Ba 6. 487. 15 cm Ba 15 cm. 488. Keagpatu

Tapadalu % 489. M(1; 1). 490. J(t)=s'(t)=4t+12, a(t)=4,

xaHromn t=6¢c 3 =36 metp/coHus act. 491. a) 140 M; 6) 5 coHus,
145 m. 492. [lap Hyktam M(-1; -1,5). 493. 51 meTp/coHus. 494. 32

1.
MeTp/coaT, 34 wmetp/coat’. 495. a) —2COSX+ ESIn 6x+C; 6)

1 . 1 & X\/E(l+\/§)

—— ——FF+C;
4X 6X +\/§(1+\/§)+ B)

tg2x—3ctgx +C . 496. a) 3(n|x|+7; 6) —

nx—1+3x+C; r

1
——7 —C0SX+3_; B)
2(x+1) 2

. 4
—i3+§; o SM2X 1 ae7. 2x¢ —x-3. 498. 4x— % T ag0.
3x° 8 4 4
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t> +t—7.500. a) 15; 6) g; B) e +1;r) 3.501. a) 1,5; 6) 0,5; B) 05; 1)

7 2 2 2

-1.502.a)6;6) 4(3—/n4):B)9;1r) —.503.a) —;6) 4—:B) 10—
a) ) 4( ); B) r)6 3)3)33) 3r)
25%. 504.21. 505. 2,25. 506. bapou azg, S :%. 507. Bapowu

max

a=1,S,, =

min

s~ ®
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MACTBAJIAXOU XANNALLOH HUCBATAH MYPAKKAB

[ap noéH sk4yaHg Macbanaxo oBapAda MellaBaHd, KW xannalloH
HucbataH Mmypakkab act & TaBpe MeryaHg, FanpuctaHgaptvang. WH
Macbanaxo 6a maBoau HasapusBuUM CUHMXOM 6 -11 Taka MekyHaHg. Ak
KACMWM OHXO XyAco3 0Oyga, KMCMM  gurapalloH a3 O03MyHXO Ba
ONMMNNaaaxou HOXWSBIA, MUHTaKaBi Ba Yymxypusasi rupudTa wygaaHa.
WH maBog aap 6o6atu Tanépii 6a YyHUH 03MYHXO0 KyMak MepacoHag.

508. Anagxou x; X, peLuaxou myogunau x? —2x—1=0 mebowaHg.
Myoaunau kBagpatue Taptub pauxed, kM pewaxosiw X, +2X, Ba
2X, + X, GowaHga.

509. McboT KkyHen, ku arap peluaxoum Mmyoaunau x* + px+q=0
XaKUKHi 60ma1—m, OH Irox pemaxoun Myoauiian

x* + (a+£) pX + q(a—l)z =0 HU3 xaKMKMaHA.
a a

510. Burysop S, =" + 8" Gowag, kv fap ui 4o @ Ba [ pelaxou

myogunan ax? +bx+c =0 xacrana. Bobactarum GaiHu S,, S, Ba

S,.,-po ében.

511. bapon Kkagom kumaTxou a, Hobapobapum 2x+a>0 xynocau
Hobapobapun x+1>3a act?

512. Xaman OH kMMaTxou x-po €bea, kK Bapou xap ryHa kumartu
napametpu a-u 6a docvnan (1;2) TaannykgowTa, HobGapobapum

(2a—1)x* < (a+1)x+3a-po xaHoaT MEHAMOSH.

513. bapou xap kagoMm kumMaTM g, MUKAOPWU Xanxou mMyoaunau
1/2|X| —X® =a—po MyaisiH Hamoe.

514. Myoavnapo xan kyHeq: v X++/X+a =a.

515. MyawnsiH KyHen, ku ©Oapou KagoM KUMATXOW a, Myoaunau
a(ZX + 2_X)= 5 peliau siroHa fopaz Ba UH peluapo é6ep.
516. ibopapo copa kyHep:

a) \/\/€+2\/§+\/§+§; 0) 3\/5\/§+7 —3\/5\/5—7.

517. Wc6oT kyHea, kn kumaTn udoaam 3{/1— 273/26 +9%/26% +3/26
a3 paavkan Bo6acTa HecrT.
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518. Xuco6 kyHen: €0S84° - cos 24° - cos 48° - cos12°.

519. Myogunapo xan Hamoen;:
a) (x2 +3x— 4)3 + (2x2 —5X + 3)3 = (3x2 —2X —1)3;

5)[ 5+ﬂj +( 5—@] =10;
6) 4X+m_5.zx—l+m:6;
2)1+7+13+...+ x =280.

520. Xannu xakukumn myoamnapo ébea:

) (X=D(x=3)(Xx+5)(x+7)=297; 6) (x+2)*+x* =82,
521. Myoaunau 3epuHpo xarn KyHea:

1

cos? xyj - yi-2y+1
522. Myoaunapo xan KyHep:
1 N 18 18

X2 42X—3 X 12X42 X2+2x+1’
6) \/3X% +6X+ 7 ++/5x2 +10X +14 = 4 — 2X — X°;
8) \/x+3—4«/x—1 +\/x+8—6\/x—1 =1.
523. ba 3apbkyHaHaaxo 4yao KyHea:
a) x(y2 -~ zz)+ y(x2 -~ 22)+ z(x2 - yz)
6)(a+b+c)’ —a’—b*-c’;

8) X +x" +1

Iog{cos2 Xy +

2) x*+3x* + 4.
524. Hobapobapupo ncbot Hamoen;:

3 6 2
a +b >3ab* -4, a>0; 6)%+b2+022ab—ac+2bc;

a)
g)a’+b*+1>ab+a+b; 2)a’+b’+c*>ab+bc+ac.
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525.Hob6apobapunpo xan kyHen:

4-X X—4
a) 4 > = 6)lo 10x% +x—2)<0;
)\/X—S \/x ) 1092 )

2 —
8) VX —x-12 < x; 2) log,, IogG(XX—ZXJ <0;

x-3 1\ 2% 1
0) (8,4 )xr6xs11 <1, e)| — > —.
) (84) ) [ 3j T
526. Coxan myansiHum yHKcusipo €oep;:

1
a)y= L 6) y=9-x +/4—x’.
lgll—v/ x> -1

527. Cuctemapo xan KyHep:

J(x+3)* =x+3, N a’

(x=3) =3-x; Xy, .1
Xy X-Yy c
xy =1, x?+y®=a,
8) ) _ 2)
X+Yy+C0S“z=2; X+Xy+y=Dh.
528. Cucteman myoamnaxo xan kapga wasag;
a(yz — zx— xy) = xyz, X+ y)(X+Yy+2)=72,
a) {b(zx—xy — yz) = xyz, 6) L (y+2)((x+y + 2)) =120,
c(xy — yz — 2x) = xyz; (z+X)((x+y+2)) =96.
529. Kumatu xypaTtapvHu dyHkeusapo ében:
2 —
a) y=x(X+D(x+2)(x+3); 6)y= X2 1.
X +1

530. Cymmam ce ys3Bu nporpeccusan reometpin 114 act. Arap uH ce
a[afpo xaMuyyH y3BXOM NPOrpeccusn apugmMeTukii Xmcod KyHeM, OH rox
OHXO MYBOGOMKAH Y3BXOU SIKYM, YOpPyM Ba BUCTynaH4yym MeluaBaHg. WIH

afjagxopo ebegn.
531. Agagxowu az,bz,C2 nporpeccuan apudmeTmknang. Mcbot
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1 1

KyHed, K4 agagxouv , ,
b+c a+c a+b

HU3 nporpeccuan apudmMeTUKn

meboluaHg.

532. Apagxon X, y, z 60 TapTmMbm HaBuwTaWyga nNPoOrpeccusaun
reomMeTpii Ba agagxou x+y, y+z, z+x mnporpeccusv apudMeTUKMpo
Tawkun meguxang. Maxpayu nporpeccusiv reomeTpupo €éeg.

533. Cymmaum nporpeccusan 6eoxup kamwaBaHga 6a 4 Ba cymmawu
KybGxon y3Bxou xamuH nporpeccus 6a 192 6apobap act. Y3Bu dkym Ba
Maxpayu UH nporpeccusipo €dep.

534. Mabnym, Kn cymmaxoun m Ba n y3Bxou nporpeccnan apudmMeTrKii
60 xam 6apobapaHng. Vc6ot kyHeq, ku S, =0 acT.

535. Myogunawn pacaHgan ymymum napabonaxoun Yy = x? +4x +8 Ba
y= X2 +8x+4 —po TapTnb auxen.

536. Xamaun kumatxou a-po, Kn 6aposiloH yHKcuauM 3epuH gap R
2

a -1
asyHwasaHga acT, é6eq: Y = 3 x* + (a—1)x* + 2x +5.

537. Bapobapun (X—2)'° =a, +aX+a,X> +...+ 3, X" nopa
wyaaact. Kumatn cymman @, +2a, +...+1008a, ,,-po xucob kyHep.

538. Anagn gypakamaepo €6ef, kKn oH 6a cymman pakamu sikym Ba
KBagpatu pakamu gytomawl 6apobap 6owag.

539. [ly apagn cepakamaepo €6ea, ku cymmaun oHxo 6a 498 kapatia
Oygna, xocmnu TakcumalloH 6a 5 6apobap Gowag.

540. Cymmapo xmcob kyHen:

2 n
S, =1l+—+—=5+...+ ;
a) n 3 32 3n—l
6)S, =1 +2*+3* +...+n?%
1 2 3 n




542. AliHNATPO MCBOT KyHea:
a) 3(sin* a + cos* ) — 2(sin® a + cos® &) =1;

= arctg _n.
2n? n+1’

6) arctg %+ arctg % + ...+ arctg

1. x 1 X 1 X
tgx + =tg — +...+ —tg — = — ctg — — 2ctg 2X;
6) X +35195 o 9 on T G on m o4l
)1 a2t +n4:n(n+1)(2n+1)(3n2+3n—1)
20 .

543. KumaTtu KanoHTapuHm pyHkeuam Y = Sin X + \/ECOS X -po €6en.

544. Coxan kumaTxou dyHKkensamn Y = c0s? X —CoS X -po ébep.

545. AroH xannu myoaunau gyHKCMoHanuu

f(f(x)+ f(X)=2x+1 - po é6en.

546. HuwoH auxen, k1 kumatn ndopan 7" +3n—1, 6apon xap ryHa
n-n Hatypani 6a agagn 9 Takcum MellaBag.

547. Kagomalu kanoH acr; \/2£ &322

548. Arap COSa =1gf3, cos S =1gy, COSy =tgar 6owap, Sina-
po ébep.

549. Mabnym, n o+ S+ =180%act. Wcbor kyHen, kv
cos’ o +cos” B+Cos’ y +200S a Cos 3¢0s y =1 mebowan.

550. MowwuH a3 waxpu A 6a waxpu b 6o cypbatu 50 km/coaT Ba a3
b 6a A 60 cypbatn 30 km/coaT xapakat kapg. Cypbatu MMEHAN MOLLMH
XaHroMmu pacptaHy 6o3raluTaHall YaHg acT?

551. Coatn 12-u py3 akpabakxou coaT Ba gakvka Gornou xamagurap
mexobaHa. baban nH 603 Kail aBBanuH MapoTuba OHXO YYHUH MaBKEBPO
ULLIFON MeHaMosHA?

552. [ly xatopa gap sik BakT a3 gy 6aHg 6a mMykobunu xamgurap
paBoH wyaaHa. Cypbaty katopau sikyM 65 km/coaT Ba cypbaTth katopau
aytom 75 km/coat act. baban yaHg coat macodan 6anHn oHx0 6a 70 Km
6apobap melaBaa, arap macodaun 6anHn 6aHaxo 350 kv Goluag.

178



YABOEXO0
508. X’ —6x+7=0.510. ¢S, =-aS,,,—bS,,. 511. Bapou az%.

512. (-1;2]. 513. Arap a<0 & a>1 6owapg, myoguna xan Hagopag, arap
a=0 Gowap, ceTto xan gopag; arap a=1 6Gowan, myoguna gyTo pelia

nopag. 514. x=a’-a;a>0. 515. a:g;x:o. 516.
a)%(Z\/é+2+\/§); 0)2. 518. % 519. a){—4;—%;1;1,5};

0)—2 6a 2, 6‘)2%; 2)55. 520. a) -8 Ba 4; 6) -3 Ba 1. 521. HUWOHA00:

Tapadm poctn myoguna a3 1 kanoH Habyaa, Tapadu 4anaw a3 1 xypg
HecT. OHxopo 6apobapu 1 rmpudTa, cMcTemaun xocunLyaapo xan kapaa,

4aBobBpPO XOCWMN  MeHaMoeM: (27zk;1) 6a ((2k + 1), 1), keZ. 522.

a) F1-/8; —1++/8; 24} 6)—1; 6)[5:10} 523.a) (x~2)(y +X)(y +2);

6)3(b+c)(@+b)@+c); 6) (x> +x+)(x° =x* + x> =x* +1); ) (x' +x* +2)(x" -x*+2).
1

524.4)[4;5); 6)[—§;—E]UE +ooj &)[4;-+o0); ) (6;+o0); 1) (-c0; 3)

A)(~a;-)U(0;2) 525, a)(-v2; -1)Ul; v2); 6) [-22]  s2r.

a)[—3;3]; 6) arap 1Y _y; XY

=V Ty30peMm, OH TOX U Ba V-po

édta, 6aba x Ba y-po 60 0CoHI Meébewm; 8) (1;1;%+;zk),k eZ; 2
as ry3opuLumn X+ Y =U; Xy =V uctndoaa bapeg. 528.
2bc 2ac 2ab
a)<10;0;2); (0;y;0);(x;0;0), x=— Ty =— 12=—
){( ) ( y )( ) b+c y a+c a+b}
6){(2;4;6);, (—2;,—4;,—6)}. 529. a)y,,, =—1 xasromn X°+3X+1=0;
0) Yin =—1 xanromu X=0. 530. 2;14;98. 532. -2 & 1. 533.

q=—%,b1=6.535. y =8x+4.536. Bapon ac(—o0;—3)U[L;+o).

9(, 2n+3)
537. -100. 538. 89. 539. 166 Ba 830. 540. a) Sn =Z 1- ;

3n+1
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5) SHZW; s, —2-"2. s _om(n_1)+2

n 2n

541. Pn:2—i. 543. /3. 544. —1;2 . 545, f(x):x+1.
227 4 3

2n+1
J5-1
2

547. Oyomaw kanoH. 548. .550. 37,5 km/coaTt. 551. Babau

5
65—1 bakyka. 552. Xam 6abam 2 coaT Ba xam 6babam 3 coar.
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