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AJIFBI CO3

KEyvpumerti oxvmuaap! Cengepre YCRHBIIBID OTRIPFAH OKVJBIE
10-cuIEEmTa eTEeH “Anrefpa EoHe AHATHZ OacTaMATaphl” KYVPCRIHEIH
HANTFackl HOMRIT TabsLTa R

l11l-crIHBIITA CEHISD ANFAINKEI (DVHKIIHA, AHRIKETAIMATAH JHeHE AHLIE-
TAJNFAH HHTETPAN, KHCHIKCEISEIKTEI TPANeIlHA, n-I0i gspemem Ty6ip,
panmHoHAI HKepceTrimTi gspe:xe, JorapudmM, KepeceTRimTik meHe JTo-
rapudMIik GVERIHAIAD YFRIMIADEL 3KaHEe OChl YFEIMIADIEIH KacHeTTepiMen
TaHbICacbhlHIap. CoHRIMeH KaTap, Jope;ermix vHEIIHA, MaTeMATHEATRIE
CTATHCTHEA sjeMenTTepl Golinimma Slaimpepiugl wegeiiTeciymen.

HppanmumoEan TegmeviIepdl, HepceTRIINTIK, JorapH]MIiK TeEIeVIIEpD
MeH TeHcisgiknTep MeoHe oJapIbIH EYHeJIepDiH Imemrvii, coOHBIMEH KATap,
HASEIE, QUrypaIapaell ayEANLIH AHLIETAIFAH HHTeTDAT apKBLIEI Taby el
vipeHecinmep.

Oryawly, 6 Tapayvgas, 22 maparpadTas TYpagsl.

Opbip maparpadTeig aagerEga xaga Olriyvaol Megrepyre apuanras Tiper
yFeIMaap Geploresn.

MaTepHaIOEl MeHrepy Ipolecime oxvINbLIAPILEL OeliceHe KATEICTBIPY
MAKCATEIHIA IaparpadTeIE IIninge e3giriHeH opEIEZAVFA ADHEAIFAH CYPAKTAD
MeH TAICBIPMATIAD YCRIHBELIFAH.

IMaparpadTeIE cOERHA OKVINELIAPILIH TAKBIPEIT GolbrHINa GlaiMmepin
THAHAKTAYFA apHAJIFaH cypaxTap Gepinremn.

Harterryaap Tofer A xene B memreiiimen Typagnl. A meHreiinmeri Tam-
CRIPMATAD TONRIFRIMEH OPRIHIATFAHNEAN el B jepreflinmiyg TamchIpMaTapkl
KapacThIpeLIagsl. CorbivMeH KaTap, 10-11-chrHeirrapgars! anredpa EoHe aHa-
au3a GacTaMaTaphl K VPCRH KARTAIAYVFA aPHAIFAH EATTREIFYIAD VCEHELIFAH.

Bgzin-esi Tercepy yIoiE spfip TapayvALIE COHBIHIA TECT TAICHIPMATAPDEI
JEeHe MaTeMATHK ALK, CAVATTBLILIE JOHBIHINA TamceIpManap Oeplaren.

O VIBIKTHIH COHRIHIA IIOCCADHHE, COHIAH-AK, HATTRIFVIADIRIE IITeITivMiE
TERCEDY YIIiH eceNTepIiH HAVAITAPEL HelTiplareH.



10-CEIHBIIITAFBI AJITEBPA AHOHE AHAJH3 BACTAMAJAPEI
EVPCBIH KAUTAJIAVFA APHAJIFAH JKATTBIFY.JIAP

1. DyHEIHAHELY rpadirig carsEgap:

1) y =1 - coa=;

o i n
: -)y—Esm(z—I],

3) y = cog®x + sinx + 1; 4)y=“tg(23:+%] - 2.

2, DYHRIHAHELE IpadHrig caTeiEap:
1 - sin® x V1 - sin?x

D) = 4 Dy=—1"7;

CoE X OOSs X

sindy
Hhy=3-

3) y = 4tgx - ctgxy — 5;

Beosx "

3. DVHKIHAHLE eH Kiml ox mepHogelH TabbHIAD:
Bt |
1) 22in0,25x + amg; 2) 2coa[$ - E"] + c0s90° — 2
L}
f b
3) tg0,125x + 4; 4) ctg[[l,ﬁx + E] + 63in180°.

4. Temmeyvol meimiggep:

1) sin®*x — 10sinx = 0;
3) coa®x + 0,1cosx = 0O;

5) 4costx = sinx cosx;

5. Tenmeynl menrigmep:

1) sinx + sin2x = 2Zcos®x 4 cosx;
3) sin®x — 1,5sinx = —0,5;

5) sin®*2x — sindx = 3cos*2x;

6. TegeiaginTi menmagep:

1}m3[x+ ].} =

3) tg[n,ﬁ —gl > “f:

5 [ ). | n i
) cos|3x ——]sm|3x - _] = 0,5;
\ & i o

2) gindx = zinax;
4) coslbx = coadx;

6) 2zin®x = 3sinx.

2) sin®x — 0,25 = O
4) cos®x — 0,5cosx = 0,5;

6) 32in®3x + zinfx — cos®3x = 0.

2) 51‘11(—1 +gi “ g;
5 .

i m e n
4) coa‘*(x + —] - Eln“(x + —]{ 0;
4 4

6) ctg[z,ﬁx + %] < =

7. OVHEITHAHEIE AHLIETATY ofIbIcklH TadRIEIaAD:

1)y = arcam—+m Dy= arcam{x—ﬁ}-l—JT

8. Erep f{x) = x* — 1, g(x) = =inx xmeme g(x) = Jx + 1 Golca, oHIa MEIHA
KypAeal QyVHKIHATAPDAL! KYPacThIPLIHLAD:
1) figlx)); 2) A=)
4) g(f(x)) 5) f(glg(x))):

3) g(g(x));
6) g(g(f(x))).



9.

10

11.

12,

13.

14.

16.

U= flx) OVHRIIHACLIHEIH TYRIHILICHIH TAGRIHIaD:

1) f(x) = 10 — 102" + 2,5x'7; 2) f(x) = i‘_*f’;

3) flx) = Y11x — x2; 4) flx) = (2x — x%)y2 - 2

5) f(x) = 6cos*(4 — 3x); 6) flx) = sinf{4 — 3x)ta(4 — 3x);
v sin ba 2 - by

7) fla) = 22 8) f(x) = —o-

v = f{x) dyERUHACE TYBRIHILICEIHEIH, x, HyETecimgeri mouiH TabuHgap:
3
1) f(x) =4 —x*+ 10, x, = —-1; D Ax)y= ——,x =3;

r=17"0

3) f(x) = cos®3x + tgx, x, = g; 4) flx) = 5x2 -4, x, = 242
1) y = #* + x dyuruEAck rpaduride afcimuccackl 2-re TeH Go0IaThIH
HYKTE ADKELIEL EYPTisiIreH HAHAMAHBIH TeHISVIH M ASBEIHIAD.

3) y = 3x* — 2 dyurnugcH rpadurimis Kangal HYKTecl apKBLIBL EYD-
riginren mamama adciccea ocide mapasure s GoIageI?

3) y = 2 — Bx + 4 dyERIUACH rpadUTride EYDriziirer maHaAMAHBIH
abeuHeca ociMeH KypalThIH GYPBINLIEEIE TAHTeHCiH TaberEgap.

1) Erep fix) = x* + 3x — 36 Gomea, omga f(x) + f(x) = 0 Temgeyin
ImeIriggen;
2) erep flx) = —x® — 6x 4+ 6 Bomea, omaa fix) — f(x) < O TeHecizmirin
eI HIeD.

DyHEIMHARLE GipcapbIEARLTLIE aApAJRIETAPEH TabsIEiap:
2

L 2) flx) = — 5
dx 12—1
8) flx) = g2+ ) o) = 3
5) flx) = Jx - (x+ 4); 6) flx)= J/x -1 - (6 — x).

DyHK M AHLH CBIHIBE,, MAKCHMYM HoHe MEHHEMYM HYKTeIepiH Tabbim-
Jap:

1
1) y = 0,252 — 0,25x + 9; 2)y = 5x* — Ex* 01 | U

. DYHEIMAHLIY eCV JHoHe KeMY apaleIKTapEIH, SKCTPeMyMIAPEIN TabnIm-

gap.

1) y = bx* 4+ 3x — 2; 2y =4x* — 3x + 1;
i ;

e o e

DOVHKIHAHLIHE KeMy apaJbIKTaphlH, MAKCHMYM KoHe MHHHMYM HYKTe-
Jepiu TaberEmap:
Dy=(x-08)(x+1P-(x—-2) 2)y=(x+1,6) (x—-1,6)* (x— 2).

il



17. ODYyHKIIHAHLL 3epPTTeHIed oHe rpadHBErig carsEgap:

o 1 2
1) y = 2a* — 3x; 2) y = 2* + 6x; 3}y=1_12; Ny=~y>5

18. @ “Haugel reomeTpa” HeMece “GeoGebra™ GargapIaMackiH KOJIIA-
HBIN QPVHEEITHAHRIE rpaduris cansmmman:

R

1+ x X

= = b - -
1) ¥ zx ? H} ¥ 1+x7
3)y="5—-2vr+1; 4)y=3+24x-1.
T'paduk SolinrmEma GVERIHAHLIE KacHeTTeplH aTaggap.

19. “HMamael reoMeTpHA” HeMmece “GeolGebra”™ GarmapraMachIe
HKOJIAHBIN (DVHKIIHAHRIHE rpadHris carsrgian:
\ i

1)y=—...coa[4x —%l + 3; Hy= —2+55m(21+§j;

y=4- 251113[3: - g]

IlparTHRAaFA GAFBITTANFAH TANCHEIPMAJAD

20. Juarpamuaga 2019 meinoeig 1-20 TaMmbIisel apaidelFeIHIa « CopT
RAHATBIKTAPEI» CAHTHIH KapaFaH agaMgap caHsl Oeplmnrem (1-cypet).
TopH30HTAIL CBISHIE, GoMBIMEH aliIblH KYHIeDl, BePTHRATE chIabik GO -
BIMEH agamMIap CaHBI KepeeTliremn.

900000 -

GO0000
500000
400000
300000
200000

100000

1) Afigerg ¥al HyHl «CHoopT HAHANBIKTAPEI: CcAHTHEI afaMIap eH Kell
KaparaH?

2) Kammna xyH cafiTTe Kaparas agaMgap causl 600 000-gen xem Gomgul?



3) Cafitra wmipyimimep camer 700 000-HaE HeM
GomMarad KYHOep cAaHBIH TabnIggap.

4) CafiTra rRipvminepgly ex as cavbl caHTHa
Kipymimepals eH Kell CAHRIHEIE KAHINA TAHBIZEIH
KYDAHTEIHEIE TaGeEzap.

21. Maccacsr 100 ®r GojaThIH KOPBITIIA KypaMsl 2-cy-
peTTe Geploremn.
1) KopeITHAgarsl MEIC TeH MBIDRIN KAHINA KHJIO- 2 _cyper
TpaMael Kypaiiasr?
2) Koprmitniaga manimma kaJorpams Temip 6ap?
3) KoperTnagarer Temipgin xypamer 10% Goay yimid ockl KOPBITIAFA
KAHITA KHIJOTPaMM TeMip xocy Keper?
4) Erep KopeITHagarsl TeMipain canmarer 10% Gosca, 0HZA KODPBITIALSFEL
KAJMafLIHBIH TalbEIEE Mennepl xaggai Oomags?

22. MuarpaMMana GacTATTKE] CANTRIM cOMACEl MeH A xeme B Gamxreplmmeri
HBLIALIK aclyal eckepremmer] cameiv coMackl TVpaTkl JepekTep Gepliren
(3-cyper).

200000 220000

150000 168000

A

B famsl —

ConeIv coMACKL, TT

3-cyper
1. A xome B SamgTeplager] canmiM coMachIHEIH FEBLIIEIE HaHLI3TLIE
ecimin TaberEmap.
2. A yxmome B GanrTepluger] MmELIORIE TaRLRI3ORE eciMIep apackIHIAFED
aRRIPMAINELIRIETEL TadbIHIaD.

23. 4-cypeTTe TYDFRIH VH RE]]IEHJ_H,E[EI‘]. NaTepJen CaHkl KepeeTlareH.

II '-/

m.d Geamenl Glp Es.nml TAPT Esmu.:ﬂ ymr Genmeni Gec Gamaeml
4-eyper




1) Bip Geamenl meTepgep CcaHBI MWANTEI OSTEpPIE]D CANLIHLIH KAHITA

TIAHEISEIE Gepemli:

A 30%; B) 45%:; C) 35%; D) 36%; E) 50%?

2) Bip Genmen maTepaep cankl TepT GeMernl meTepiep caHbIHAH KAHIOA

ace APTEIK:

A) 3,5 ece; B) 3,6 ece; C) 4 ece; D) 2,5 ece; E) 4,5 ece?
24, MuarpaMMaga TYPHCTePIlE TepT KyHIe HMYDPTeH HOJIBl TVDAIBL Mal-

MmeTTep KepceTlnren (5-cyvpet). Erep ymimmil gyl typucrepain mypren

JRONEL TEPT KYHIE MEYDTeH 3 0IIsIH GecteH 6ip Gexirive Ten Goaca, omma

olap ymimml xyEl Kanmma KUIoMeTD RypreH?

4-xym — 21 xn

dxyn [ 51
2xyn [ 18 xoe

l-xyn — 25 K

G-eyper
A) 15 maa; B) 20 mw; C) 16 mm; D) 15,5 uw; E) 17 mM.

25. G-cypeTTe TepT GPHUraTaAHBIH MKEeHISTEH JMEOIIADEHEIE V3RHIEFEL Ke -
Tipinren. Erep erimmi GpHragadely 'ReHIeTeH JEOJBIHBH Y3BIHIBIFLD
Gap/nBly EeHge ITeH EOJIAbIE YaeIHIBIFLEIHEIE TepTTeH Oipine Ter Gosea,
oHga exlmml Gpuraga xamma KWIoMeTp ®oJ ReHIereHlH TadnHIap.

~1
Teprinmi GpHraga _

yotiwmi GpeEraga - 49
eximmi Spurana | SR
Sipimmmi Gprraza | (NI 5 1

174
G-cyper
A) 60; B) 55; C) 45; D) 50; E) 53.
' KAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥FEIMAOAP )

@yrryua y2oiMbl, QUHKGUARBY Wwezi, mysthdel, kypdeni GyHKUUAHBLY
M bl HO blebl, M JbIHOBLH bL €CENMEY ePeHcenePi, MYbIHObLHBIH 2E0MEMPUATBLE
HeAHE PUIUKATBIK MAZBIHACHL, QPYHKYUARAD MYbiHObLCLIHbLY Kecmecl.
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Bce y4ebHukun KazaxctaHa Ha OKULYK.KZ

ANFfALWLKDbI ®YHKLNA XKXOHE
WHTEIPAN

§1. AJFAIIKEI ©®VHKIHA KOHE AHBIKTAJIMAFAH

HHTET PAJI
CeHjep anfallkbl ¢y HKL WA YFBIMBIMEH TaH blCaChIHAa [ ,‘
HKEHE GYHKUWAHBIH anfalKbl ¢YHKUAACHH Tabyas TYAIHAI ¥FbIMAAP
YApEHecinAcH. DYHKLMA, aHBIKTANY obabi-

Chl, TYPaKT bl CaH, TybIHAR,
D YHKLUWAHBIH, Mpadiri

1. fix) = x° dyVEKIHEACHHELEH TYREIECH 1) = Ox%
- 2. f{x) = 6x° Rangad na Gip OYHKIHAHEE TYREIHIRECE SoTchIH,

DVHKIHARBEH TYRHIEICE Gofiermmra Gimingl wmengommim, oREIE flx) = »° dyEROHA-
CRIHEIH TYRIHIRICE] KEHIH ATAMEL.

Anrikrama. Fez wencen X xublHbinda e3zepemin x Yin

F(x) = f(x) (1)

mendizi opuindanca, onda F(x) ¢pyHrkyuacer ocol wusinda f(x) PyHryus-
CHIHBIH AAZAWKbLL QYHKYUACLL den amanadsl.

1. Keagenrer x €(—x; +=) ymir Fix)= &f — bx dyaxmaacs fix) = bai— g\l
DYVHEKIHACEHEHN ATFAINKER (ZWERKIHACE G010 TEIHEIH ,n;e.meﬂ,qeﬁm
Haneadey. Arramesl HYEEOIHAREE oHEETAMACR Sofisramma Fx) = »* — bx dyExoua-
CEIHEIH, TYEIHTEICEIH T A6 aMBI:

Fix) = (x*— 5x) = (x%) — (5x) = bat— 5.
Hemer, xea Kearen x (—w=; +ew) ymire Fla) = x5 — 5x dvErmmacm flx) = Bat — &
DY HEIHACKHEE AIFAITER GVHEKIHACK GoingsL _/,

!MbIEAn } 2 2 )
2. Kea geqaren x £(0; +=) ymin Fx) = = + 1 dyrrnuAcs flx) = _?

X

DVHEIHACKHEEE AMFAITER GYHEIHACK Go/I0TEIHEIH HaTe TIeiis.

2
Haneadey. On ymie anramxel GYHKOHAHEE aHEKTaMackl Gofimtama Fix) = = + 1
DY ERITHACKHERE TYRHEIECEE TalaMbLa:

Fix)= [g+1J :[%] + 1’ ———2" » MyHmaFRL & = 0,

Ienex, xes Keare® x € (0; +oc) ymin F(x) = E + 1 pymsnmaen fu) = =g QyERIEA-
| CHIEBIR aTamIKsl GYHEKIHACE GoTaast. )




MBICAN ) 3. Bopimlk, HOKTHI CAHJAD SHEHBHEEHDL Flx) = —13 DYHROHACE
x

flx) = iﬂ DVHEOHACKHEH ATFANKE QYHKIHACE OoIMoETBIHEH
mesTereis. ’
Hanendey. Anramkm GyEKOIAARKE aHEKTAMAcH Gofsrama F'ix) = fix). Congprxran
Fix)="~ 1_3_1 D VHEOHACKHEIH TYERIHIER EH ToGnMER:
Flix)= |(—L:\I =3 (Y =6x" = %. MYHFAFEL & = 0,
\ ¥
HMemex, GopJaeIK HAKTREI CAHAAD HEREBEIAD Flx) = ‘% hyERIHACR flx) = ;-i"‘

D YVEROIHACKIHEE AJFANIRE GYHRIHA obl Soomafinet, cebedix= 0 EyrTeci hyHKIHA I DIEIH
AHEIKTATY OBIEIChHIAA KipMedmi.

Erep Flx) = —% moue flx) = iﬂ dyvarImmarapeH (—w; 0) memece (0; 4+
4
3 i
HHETEDEAJIIAPEIEIA KapacTeIipcakr, oHEga Flx) = = dyvERIEACH f(x) = =

G VHEIHACKHBIE AJIFAINKR (QVHEIHAcCH Gomagwr, cefedi F'(x) = f(x)
TeEmiri (—w; 0) genmece (0; +oo) HETEPEANTIADEIHEIE, Ke3 HellleH HYKTeciEge
OPEIHIATANEL.

) CEHAEP Bepinren dyarknuaanms tymmgsicss Tady dugdepenyuanday gen
BUNECIHAER: J - it

OVHRITHARLE GenTim TVRIEIRICE! GO BINIMA ATFAITRED GVERITHACEH Tady
uHmezpaaday G aTaaagsl.

Hyrerpanigay aMalkl gH(depeHEIHAIIAY aMalblHa Kepl aman. Hu-
TerpaIgayIEIH Herisri MagECcaTEl — HHTerPATIAHATEH (OVHEITHAHEIH §aDIRIE,
AMFAIEEL QVHEKEIHAIAPEH Tady.

Meurcansl, f(x) = x° QOVHKIHACBIHBIHN AlFallKkl GQVHEIHACE DeTiHme

1 Hi &

Flx) = GOVHEKIIHACEIH FaHa eMec, Glx) = l? -4, GNx) = AT + 0,9,
]
K(x) = o % JoHe T.C.C. PYVHEOHATapAs! aryra Gomagwsr. Cebebi 6yn
ASFAITKEI (DYHKITH ATap LI TY BIHALICEIH Ta0arsH Gocak, SapJslx xargaina ga
flx) = x* dyurnHAckIHA Kememis. Omail Gonca, Kes KeareH fx) QVHRIIMACKD
yimim 6ip amFammkel GYHEEIHA TalbLICca, OHJAA OHBIH INEKCis Kell AlFallKbl
dvERDHATaps! Gap Goragml.
Jenmer, aTFalnKEl (VHEKIIHAHEIH HeT10T] KacHeTIH TeMeHIeTl TeopeMaMeH
fepyre GOJIamEL.
Teopema. Ezep F(x) ¢pyurnuusacet X apaaviesinda f(x) ¢pyurkyuacoiroty
anzaluksl @UHKUUARAPbLHBLY Oipi Goaca, oHda Oyn QUHKLUAHBIE Oapablk

AA2AWKDL PUHKHUATAPBIHBIH MOUBLHBL

G{x)= F(x) + C (1)
gropmynacetmen maleianadst.
10



Mysgarel C — TYpayTEL cAH.

Haneadey. On yioig (1)-TeEmikTiyg ewri :MarFniHa® A3 TYLIEIL AJTAHBIE:
G'(x)= F(x) + C" memece G'( x) = F(x), efiTHeH] TYDAKTBIHLIH TVBIHILICEI HeJITE
TeH. TeopeMaHelH IAPTEL fofismmmma F{x) dvERIHACED flx) OVHRIIHACKIH BIH
ATFAINEELD DVHEITHACE SoIFaNILKTAN ATFAINELD QVEKIIHANLIE AHLE TAMACE
Gofinmmma F'(x) = f(x). Ouga G'(x) = f(x) Temmiri opmmganem, Flx) + C
dvERIHAcE ga f{x) OVEKIHACLHELIE AMFaInIKel QYHKIHACH S0IaIkL.

(1)-hopmyaa arFamksl QYEKIIHARLIE HAIIL TYPiE Gepesi.

® CeHjep aMallkkl GYHKUWAHBIH, reoMeTRWANBIK MafbiHackiH BINeTiH BonackiHaap.

flx) OYHRIIMACEINBIE ATFAITKEL GYHKIIHAIADEI- -
HBEIH EaI0el TYpiH Gepeti (1)-dopMyIamgasel TYpak - ﬁu{/
TEIHEI HEJITe TeH Jell a1k, § = F{x) QVEKIHACEIHEIE
rpaduriz camamers. Kanran anfamiynr pyERIEA-
JapIEIH AHBIPMAINELIBIFEL TYPAKTEL C-HEIH MeHize
GaiinaHblcTel SoIFAaHIBIKTAH, OJNapIblE rpadHKTepin
y = F(x) dyeErnuaceaey rpaduriz Oy oci Golsrven

)
(

€ Giprikkxe mapallel: HeIIpy ApKBLIREL AJIAMBII. - ,,h‘ fi
JeMer, aizaliigbl QUHKEUAHBY ZEOMEMPUATBLE
MAZBLHACH Zpagukmepi 82apa NAPAAIEAb KUCHLUMap - o
mobbin Gepedi (T-cyper).
AMPaIKREl PYHEIHAIAPDILEL Tady KecTeci:
1-kecme
DVHEITHA AnFamEk QY HEMHAHRH, TR TYPL
flx) =k (k — mypaxmp) Fixy=hkx+ C
= a —_ x\'.n.-]
flay=a° oeZ, o=—-1 Ff-’ﬁl=u+l+c'
) = % F(x) =2z + €
flaxy= sinx Flx) = —cozx +C
fixz) = enax F(x)=ginx + C
. | Flx)=tgx+C
fix) = —- (x) = tgx
il Fix) = —ctgx + C
flae) FC

Anramksl QVEKIHAIAPIEL Taly epexelepld KapacThIpaiibIi.

l-epeme. Ezep F(x) gynruyuacet flx) @pynryuscsnoiy, an Plx) ¢pynxyua-
cot plx) pyHkyuAcBIHBIY anzaul ket QyHKkyuATaps: Boaca, onda F(x) + P(x)
gyukyuace: f{x) + plx) pynrkyuacoinbiy axzaukb: yHKLUACH Oonadst.

Hanendey. Mapt Gofisiaima F(x), P(x) dvERIHLATADED cofirecinime f(x),
plx) DYERUIHATADLIELIE ATFAINKE QVHEIHAcE. Ogail Gogca aHBIKTaMa

11



Gofimtama F'(x) = flx) meme P'(x) = p(x), a7l KOCLIEILIHLIE TYBIHIEICLIH
Taly epegecin KoJIgaHCaK,

(F(x) + P)) = F'(x) + P'(x) = f(x) + p(x). | ]

2-epeme. Ezep Flx) pynryuacn flx) gy kuuacsl Hbl Y an2al kbl (DYHK LA
cot, an k mypaxme: Sonca, onda kF(x) ¢yuryuace kf(x) ¢yuryuacoitby
anzaluKkel QyH KLU Acs oaadsl.

2-epexeHid Janenieyid e3fgepid KapacTepeiHAap.
S-epeme. Ezep Flx) pynruuace: flx) @QUHKUUACOIHBLY AA2QULKBL @IHK-

1
yuAcet, an k aane b mypaxmeiaap Gonca (myndazm k= 0), onda EF{&x + b)

dynkuuace: flkx + b) gynrkyuAcbiHbY aA2aluKb GUHKLUACH. Goaadbi.
Haneadey. Kypaenl GVHKIMAHBIH TYRIHEIRCEH Taby epesxeci Gofinimmma

&F[kx + b]\jf =%F’{fm: +b)- (kx + b)Y = %F{kx + b) k = flkx + b) anameia. D

) MBbICAN 4. 1) f(x) = x* 2) f(x) = conx — 2x% 3) A(x) = —— +
3 Jiooar  adiee - 1)
DVHEIHACKH VINIH ATFAITKE QYEKIHAHRE A0 TYpiE Tadofisrk.

o
Hlewyl. 1) flx) = & OYHRIHACKHERE AJFAOKE GVHEKIHATADLHENE Gipi l?. Hemex,
Gepinrer yHEEDEA YOTE AMFAINMER GYEKIHAHBE AR TYpl Mermanaft Gomager:
5
F(x) = ‘? +C;

2) flx) = cosx — 2x° dyHERMAACKHARN, ATFAIMTER GYERIEACKIE Taby ymie 1- xene 2-epe- |
HEeIeDIL MeHe ATFANTHE GYVHEIHEATApAR Tady KecTecld Ko/maHLMELD:

a 21_?
F(x)= ginxy — 2+ JLT=s|i.1:u¢:— — + C;
i [

a

2 ,
3 fla) = Tis—a3 + NP GHVHEIHACKHEE AJFAITKE GYHKOAACKH Tady yooie |

sRorapeima Geplarem ym epeseni HeHe agFamIKE GVHEOHAHE TabyanlH KecTecliH |
O 0 HA MBI

F(#)=2 210~ 8% * [ |+ 5(-ctg(6x ~ 1)) - + =3 JI0 — 3x- Zctg(6x ~ 1)+ C.

L
G
5 2_1.7'
Hayabe: 1) % + C; 2) zinx — - + O
_t

3]3

V10 - 81 - Ectg{ﬁx - 1)+.C.

A

CeHAep aHLIKTANMAFaH WHTEMPaN YFEIMBIMEH TaHBICACEIHAAD MIHE aHBIKTANMaFaH
MHerpangel Tabyael yidpeHeciHaep.
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AnrTama. flx) QUHKLUACBIHBIY AX20WKB PUHKLUATAPBLHBIY, MHoAANbL
mypin, aznu F(x) + C epHezin ocol yHKULUAHBIY, dHBEMAR MAZAH WHMEZDa-
abt den amaiidot.

AHEIETAIMATAH HHTeTPAJIIE! Tady (QopMyIack:

If(x) dx = F(x) + C. (2)

(2)-dbopMmynagaFer If{x)dx — AHEIKTAIMAFaH HHTerpas, | — HHETerpas-
Iay aMaibIHBIH Genrici, f{x) — mETerpan rambfackHEH inringeri pyERIIHA,
f(x) dx — uuTerpan TaubackIHeH IImimgeri epHer, X — MHTErpaATTay afi-
HEIMAJBICEL.

ANRIKETaIMaFaH HHTerpagsl Taby KecTeci:

2 kecme
+1
2" dx = £ + O, MyEmAFYEL it ¥ —1 ]'d—'r=2JE +C
n+1 Jfx
|sinxdx = —cosx + € |cosxdx = sinx + €
9 =tge+C [2X = —ctge+ €
ooE X E|.i.|19.r

® Cendep aHEIKMAMMOFOH UKMEZpad KocuemmepiH BLae cidep.

AHBKTAIMATAH HHTeTDAJIILIH KacHeTTepDi:

1) [(flx) + g(x)) dx = [flx) dx + |g(x) dx;

2) [kf(x) dx = k [f(x)dx, MyEgaFsl k — TYDAKTEL
3) _I'f{kx + byda = %F{kx + b))+ C.

ﬂ;' MbICAN :| B. 1) [x® day 2) [Bainsedx; 3) [(42® — 1)dx maTerpainm Tadnfing, \
r IMMewyl, ARRETAIMAFAE HETErpAJTEE AHEETAMACHH, KAcHeTTepiH,

oHEL Tafy KecTeclH KoJIAHAMBD:

k]
1) a2 da = % +
2) [8giny dx = 8lsinx dx = —8 cozx + &
3) 4x* - 1)de=x*-x + C.

0
Aayalei: 1) l; + & 2B ecomx+ O Bt —a+C.

.."’I

‘? MbICAN 6. f(x) = 4x — 64 dyEROEACH yons rpadEri M(2; —4) BEyxTecl apKELIEL |
-- ATETIH AMFAITKE (DVHEOIHAHR Ta0nHERIE,.
Hlewyl., Angeiver Gepiaren QVHEIHAHEIE ATFAINKEL (YEHEIHACKHEEN HAJINE TYpiH
FHAIAMEIN:

2 F]
Flx)y=4 l? -G - x?+ C=2x—32x*+C, grEa F{x)= 2x° — 2x%+ C.
Engi Sepinrer HYKTSHIE KOODAHHEATAJAPHE ecKepin O-HEIH MaHIH ecemTe fnis:
—4=32+2=2+ 2+ C Hemece C = 4.,
Corpga Fix) = 3a° — 2a% + 4,

A

Hayabe: Zx° — 2x° + 4.
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® 1. AnFamEk HYHEIHA YFEIMEIH eHriaY YIIiE KaHma dyHEITHA EApACTHIpRLTANEIT O

1.1.

1.2,

1.3.

1.4,

1.6.

14

DVHKIHAIND KAEIAH MADTTADAR KARNFATTAHIRIDVEL Keper T

2. Bip dVHEOHAHNKEH eKi aJFamke QVEEOHAcH Gap Gogca, OJADIRIH AWK pMA -
INELTHIFHIE Ealaf aHRETAyEL Soaamsr?

3. ArramEsl YHEIAARER TAGY MeH HETETDAIIAYVIRE ADACKHIA AHRIDMAMTELIRE, Gop
ma?

4. AnramTEE YHEITHAHRE AMTE TY Pl MeH AHRKTAIMAFAN HHTETDAT YPRIMEIHE Ga-
JAHREETEIDATEEH GOPMYIAHE ATAHIAD.

B. filx) = 3(2Zx — 3) + coalx — b OYHKIHACKERE ATFANKE (YHKORACKEH Tady yoria
KAHZAH epeskes]eD KOMAAHBLTANRLT

HAlarTeIFyaap

A

Kepcerinren apamnixTa F(x) dvERmHgchl flx) OVHRIIHACRHEIN AT-
FAINELI QyvEEIIHACHL Goaa ma (1.1—1.4):

1) F(x) = 22°+ x + 1, f(x) =4x + 1, x €R;

2) F(x) = 32° + x +1, f(x) =%+ 1, x €R?

1) F(x) = 3sinx + -, f(xx) = Beosx ——, x € (~w; O);
2) F(x) = 2cosx — =, f{x}=—...5111x-: ‘iz,xe (0; +).
1) F(x) =+x + 1, f(x) = r,xE{ﬂ +x):

2) F(x) = 3 — 2, f{x}l=—%1xe{{]; +2x).

1) F(x) = 3tax, oy =—az-xe(-55);

2) F(x) = Sctax, #x) = =5 x €(03 M)

Bepinres dyERIHATAD VIOIH ANFaInEbl GVHKIITHAIAD IEIH, HAJIRL TYPiE
maseEmap (1.5—1.7):

1) f(x) = 1 - x; 2) fx) = 2x - 1;
3) f(x) = 3x* + 2x — 1; 4) f(x) = 2 — 4x — 32°.
1) f(x) = 52 — 3x7%; 2) flx) = 4x° — 62°+ 1;
3)F(x) = ¥° + g% 4)f@) =~ +

. 1) f(x) = 3cosx — 4sinx;  2) f(x) = Bsinx + 6cosx;
3) f(x) =5+ 8a; 4) () =1, 9.



1.8.

1 Igl

1.10.

1.11.

1.12.

1.13.

1.14.

AWRETATMAFAH HHTErPATIEl Tabsmmap (1.8-1.9):

1) [x®dx; 2) [x dx;
1 -
3}!4 = dx; 1) [—_dx.
1) [(x* — 2* + x%)dx; 2) [(42® + Bat + 62%)du;
3) l(cosx — 2)dx; 4) I(3 + sinx)dx.

Tpadmuri M(a; b) syrTeci apreLIEI eTeTin f(x) OVERIHACLHIELIE F(x)
anFainkel QYHEKIHACHH Tabeggap (1.10-1.11):

1) flx) = 1 +3, M(1; 3); 2) f(x) = 2 + 4x, M(-1; 1);

3) f(x) = cos|x - X, ME‘ i 4 f@) = sm[x - I}, (32 2).

1) fl@) == » M(4; 5); 2) =) = =g - M(0:3 )
3) f(x) =i, ME;E}; 4) f(x) =Ei;I!M|}3]-

TyeVCBISEIETE KOSFAMATEH HYKTEHIH EBITIaMABIFEL v{f) = f + 3t°
SAHABLIEIFEIMEeH earepedi (VAKEBIT C-TI€H, JEBLIIAMIBIE, M/C-IIeH oJ-
mepgeqni). HyxkTe KoopamHATacH! e2repiciEiy yvaygbITHa Teyvenginiriz
TalEIHIAD.

TyayCBIBBIKTEL K0SFAIATHH HYKTEHIH JRBLUIgaMasEFsl u{f) = 2f + 61°
SAHIBLIBIFREIMEH eoTepedl (VAKBIT C-TIeH, JEBLIIAMIBIE, M/C-TIeH &J-
mergeqni). HyxkTe KoopguHATACEI e3TepiciHiy vaygbITHa Teyvenginirim
TabEIEIap.

B

Bepitren apansikTa F(x) dyvEruaace: f{x) OyHKIHACRHELIE ATFAITKRD
dyvErmugcs Goxa ma (1.14—1.16):

1) F(x) = xsinx, f(x) = sinx 4+ xcoax, x € R;

2) F(x) = xcosx, flx) = cosx — xsinx, x €R;

3) Fi{x) = 2ainbx, flx) = 12cosbx, x €R;

4) F(x) = —5cos§, flx) = 51'.11%, x €R:

5) F(x) = 2cos2x — sindx, flx) = —4(sin2x + cos4x), x €R;
6) F(x) = %Einﬁx + %coan, #(x) = cos3x — 2sin8x, x € R?



115 1) F(x) = 5 + 2%, flx) =2 - % x €(0; +x);
2) F(x) = 3x —J:ig, f{x}—3+ el x €(0; +x).
1.16. 1) F(x) =+/dx - 5, f(x) = ﬁ €3 +e);
2 51
2)Fix)= 5 - 4x, f{x)=—m,xe(ﬂzl
AnnigTanMaras HHETerpangel Tabmggap (1.17—1.18):
a0 [ =T
1.17. 1)]]0,75x + X |dx; 2) j[*_ ~1,25x ]dx
¢ ! 5 Y 6 4
. : N
3| _jdx, 4)!(15::21 ﬁ_hjjdx
1.18. 1) [18 sinbx dx; 2) |27 cos9x dx;
3 dx; 4 dx.
)jcorsz VPl }jsinzz,ﬁx %

= f(x) dyErEHAcH VIOiH anFamkel QYVHKIIHAHBIE SEAIIB TYPiH
TaderEgap (1.19—1.23):

1.19. 1) f(x) = (2x + 3)% 2) f(x) = (3x — 2)%;
3) f(x) = sin(3x — 4); 4) f(x) = cos (zx g]
1.20. 1) f(x) = %; 2) f(x) =ﬁ :
oS LE+ a’lj smaldx—gl
3) f(x) = 2 1) f(x) = T
1mn[—+E] CM[E—E
T 5 1 x
1.21. 1) f(x) = a+5m(3—zi, -)f{x)—“_5+m(z+gl,
1 z _ 1
2 Hx)= 23 - 4x {;+.g}3’ H =) 5~.|'J+s u—;}
1.22, 1) f(x) = co.'a“i - 51::1“5; 2) ix) = 51::14 cos ] ;
3) f{x)=tg§ -ctg% + x% 4) flx) = 1—25511:;.

1.23. 1) f(x) = cos®x;

2) f(x) = sin®x;

X 2 " 2 'y m
3) f{x)—coad sing —sing cosg:
4) f(x) = sin > - = :
) x)—amﬁ Emw coaﬁ cos 15 -
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= flx) dyarmHacel yinin Fla) = b IMapThIH KAHAFATTAHTLIPATLIH
ANMFAINKE! QYVHEIUAEE! Tabeagap (1.24-1.25):

1
1.24. 1) f(x) —ﬁ F(-2) =3
2) flx) =——> F(—4) = 3.
=i
3
1.25. 1) f(x) = O,l —. FEI] =1
ok [de] |
1 ‘nt B3
2) fx) =——F—— » Flo|=5

sin’ LEJ‘ - E] .

1.26. TysyCBISEIKTE KO3FANBICTAFEI HYKTeHIH yEevi a = 2f (yarsIT c-IIeH,
Vaey M/ci-TIeH eMneHeni) 3aHILLILIFEIMEH &3Tepemi. Erep:

1) 1 ¢ yaKEIT 6THeHHeH HeliH KOoSFaJbICTAFEl HYKTEHIH IHYDTeH oIkl
10 M :xeHe OHBIH HBUIIAMILIFRL 4 M/c Gomca;

2) 2 ¢ YaKEIT 8THeHHEH KeHiHTi MEIIZaMIsFE 6 M/c, a1 3 c-TaH Keliin
JEYDreH Eoasl 40 M-re Tey Golca, oHIA JeHeHIH KOSFAIBIC 3aHIBLTLELL
Kajgall epHeKTeIedi?

FANBIM-MATEMATHKTEP ¥ AN B XABARIAMA .ﬂ.ﬁﬂbll‘lﬂ.ﬁﬁ.ﬂ@

1.27. | Gearicia Tordpug Buasrensm Jlefibuumn, ¢«HETerpals TepMHEHIE
Horanss Bepryams yeemraH. “HaTerpan” TepMHHEl alFalliKel per
Awxob Bepryium egbexTeplune xneznecenl.

H. Beprymuin I'B Jlefifammn
(1655 —17065) {1646—1716)

17



' HAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥f BIMAAP )

PyrKYUA HIHE OHBLY pagusi, QUHKyuAHBLY Y3iaiccizdizi wane wezi,
mystHdbL, AA20WKBL PUHKLLA HAIHE OH B Heziszi Kacuemi, anzaiu Kbl QyH k-
LUAHBL ecenmely epexcenepi, anzalist PUHrUUARB maly kecmeci.

§ 2. KHCBIKCBIZBIKTHI TPATIEITHAHBIH AY¥TAHBI
® CeHAEp KMCBIKCHIZBIKTE TpanelUna YFeIMBIMEH Ta- 4

HBICACEIHAap. iz =
TYMIHAI ¥FRIMAAP

TeoMeTpHA EVPCHIHEAH KoIGYPBINTADILIE DYHKLIMA, ANFALIKE DYHK-
aygaHBIH ecenTey QopMyiaaces Giaecimgep. de- LA, SHBIKTAAMAFAH WHTET-
TeHMEeH MATEMATHEATA Gelrii reoMeTpHAIRIE,  Pad, WHTErpan acTsiHaars
dopMyIATAD APKBLTEI AVASHEIH ecelTeyre Kej- — PYHKUWA Tpaneuus, ayaaH,
MeHTIH Maskly, pHTYpaAIap Kesgeceqi. OcnrEman KONPAUHATANSS B0 RS >
ALK, (QUIVPATADARIE, avIaHEIH Taby HoJIBIH
KapacThRIPAHLIK,.

AnmikraMa. JRozapoidan yzinicciz, mepic emec y = flx) pynryuacsinbviy
zpaguzimer, an memenzi mwaswinan Ox ociniy [a; b] kecindicimen, Oyitip
HaKmapovlHan x = a, x = b mysyaepinin kecindinepinen wekmenzen xa-
3L PUIYPaHbL KUCBLKCLLILLKMBL Mpaneyua den amaildst.

Mysgars! [a; b] Keciggici — KHCBIKCBISBIKTEI TPaNelHAHLIH TabaHbl.
A, "

R L]

Sy 5
i x

i e

¥

B-eyper 9 oypeT
8-cyperte ABCD EHCHEHKCBISEIETEI Tpaneliud Gepiaren.

(D CeHiep KUCEIKCBIZBIKTE TPan el A HelH ay AaHkIH Taby GopuynackiMeH TaHkICackiHAap.

EycrnIRcESBIKTE TpaneMAHEIE AVIAHEE § = [(¥) GOVHERIIUACLIHLIE
anFanKel QyHERIHACE F{ 1) apKBLILI ecenTeyTe GoIaTRIHEHE KepeeTedik. O
VIO H KHCBIKCRIZEIKTEI TPAMEIHAHLIH ayIaHkH S gen Genriteidix.

Erep [a; b] reciggicime THicTl Hes HelTeH ¥ HYHTeCclH ANBIN, OCHI
HYKTegeH § = flx) dyvHRuHACHIHLIE rpadHriMeln KHBLIBICKAHFa gedin Oy
ociHe mapajIenk TYSV MEYDriscer, ouga Tadame! [a; x] xecimgici GomaTein
KHCBIKCEISEIKTEL TPATIRIIH A IMLFATEL (9-cypeT). Ochkl KHCBIE CHISEIKTE ThATIE-
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Mg AVIAHEH S(x) OVHKIHACED Jen KapacTepyra M
Gonager. Cebebi aygaH afiHBIMAIBI * HYKTecime
Tevenni. Erep x = a Gonca, oHma S{a)=0,amx =05
Gomea, ogga S(b) = S IBIFagLL. ﬁ

= x}

CoxrsmeH, [a; b] keciggicize THicT] » afiHEIMATBI-
cel yIIiH S(x) dyErImac y = f(x) QVHEEIHACKIHLIH :
anFamngsl QpyHEKIHACH OogaTRIHBIH, AFHH [a; b] _ < >
recimmiciage S'(x) = f{x) Termiri opbIHATATHIHEIH o e
Jeaergeitis.

Henenmey yimmiu [a; b] xecimgicimen Tarer 6ip x + h = 0 GomaTwm
ki HYKTe aNRII, o0kl HYKTedeH y = f(x) dvHEHRKIMAScRHEH rpadHriMen
KHBLIEICKARFA Deitin Oy ociHe mapanigents Tysy :Eyprisemis (10-cypet).

Conga avoamgapsl S(x) :xeme S(x + h)-Ka TeH ekl KHCHIKCHISHIETEL TDa-
NeHATIAPIEl alaMers. Al S(x + h) — S(x) afwipeiMer TaGamsl [x; x + 7]
Hecingicl GoJaTRIH KHCBIKCEISBIKTEL TRAISIHAHEIE aVIAREIH Oepenl. A-ThIE
a3 MeHIHme KHCRIKCHISRIKTEI TPAMSIHAHLIH AVIAHLIH Tafamer [x: x + k]
recingici sxene fuirTiri f(x) GonaTeE TIKTepPTHY PRIINTEIH AV aHBIMEH aIMac-
TEIpYFa Goxagsl: S(x + k) — S(x) = flx) - h. Byzan S+ h)-S2) flzx)

R
epHerl meIFagel. CoOHEFBE ePHeKTeH i — 0 YMTBELIFAHIAFE] IIeKKe KeIICek,

-

10-eyper

S(x + h) - 8(x)

— flx).
h
TVEIHIBHEE MEOAINE AHEIETAMACED OoHEIHIIA ] i h; - MI}—) S’{x},
arHEE S(x) = f(x). Jemex,
Flx)= S(x) + C. (1)

(1)-TerminTen x = a Gomea, ouma Fla) = S{a) + C = C mewrager, siiTreH]
S(a)= 0. Anx x = b Gonca, ogga F(b) = S(b) + C = S + F(a) memece

F(b) = § + Fla), (2)
eiiTreni S(b) = 8, Fla) = C. Ouga (2)-TeggixkTen S = F(b) — Fla) Texmiriu
anvra GoIageL

CoHbIMeH, KHCEIECBISEIKTHI TPAISHAHLIH, ayvIaHbiH

S = F(b) — Fla) (3)
dopmyaacsl GolmHIIA ecenTeyre Goxagbl, MyHZarel F(x) GVHEHRIHACH
¥ = flx) OVHEIHACKHLIE ATFAINKEL OV HEIHACHL.

KHeRIECRARETE TPATSHANRH, AYAAHEH eceITeY AMTopHTMI:
1) Gepinred KECRIETE KOODTHHEATAJIRE HAIBETREREL CATY;
2) durypans Ox oci SofiniMen mexTered Kecingimin ymraps SenaTeE ¢ #eme b-HuIg
mMeHIepiH TAGY
3) fix) DYERKIHACKHEH AJFAITKE (VHEOTHACKH Taby;
4) (3)-hopMYIARE KOJAAHBIT KHCHECRIRKTE TDATENHAHRRH AVIAHRH SCETTEY.
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Exgl atropHTMIL KOJAIAHY APKELIRL KHCBIKCEISBIKTE TPAISIIHAHRIH ay-
DAaHLIH ecellTeVre MEICAIAAD KAaPacThLIDAALIE.

!MHCAH ] lL.y=a%y=0,x=1, x=4 KACEIKTADEIMeH b
IIeKTeITeH KHCHKCHAMKTE TPANeHAHEIH

ayanHEH TAbAEE.

Hlewyl. Anneren Gepiarer RHeRETARAE Sip ROODTHEAT ATEIE,
SHASEIKTEIKEA CAMANEIE, i = &° HYHRIHACKHEE rpaduri Tebeci
{0; 0) Byrreci GonaTEIH, TAPMAKTAPE JHOFADE GAFEITTAIFAH
napafona; y = 0 Tyayi Ox ociw Gepeni, anm x = 1 meHe x = 4
Tyayaepi cofikecinme (1; 0) suweme (4; 0) BYKTeaepl APKBLTED
eTeTin Oy ccive mapansaens Tysyiaep (11-cypert).

AmsrrrnH A BCD KHOHECHORKTH TpATSMHACKHAFE f{x) = a7,

a
a=1,b=4. Orga F(x)= % . Jewmex, ( 3)-dopuyia GolbHIN

11l-cvpeT
£ 17 &4
8 . =Fd)-F(l)= et

. B H
\_ Aayadei: 21 kB, Elpﬂd.’)

!MHI’.‘AJI ) 2.y=x+1,y=0, x=2 xucuxrapumen B
MK TEANeH KHORIKORIAEIKTEL THATEITHAHEH,

AVIAHEIH ecenTeHix.
Hlewyi. Bepiares @ VHKOIHAJIADARE padHEMNE KOODIEHATA -
JHIE, EASMETHERL CAUTAINE. ¥ = 2% + 1 QOVHKIHACKHEH,
rpadmri (0; 1) BykTeci aprBLIN oTeTiE KyOTHEK nDapaboa,
x =2 Tyayi (2; 0) EykTeci apKELTH aTeTin Oy ocine mapas-
JIeJIk TYaY, a2 ¥ = 0 Tyayl Ox ccin Gepegi (12-cypet). CyperTe
ABC KHCHKCHIRKTE TpanemmackrEga fix) = x* + 1, anx
b = 2, Emal a-BuE meaiE Taly ymmie y = 2% + 1 zene A

= 21.

B | i

F

E : E
i = 0 KHCHKTADEHEH KHELTEICY HYKTeciH ecenTefivia, AFHEA ]Jlr -Fj

x4+ 1 = 0 regmevin memenia. Coman a = -1, an Flx) = 12-cyper
4
= 1T+ a. Hemer, (3)-tdoprayan GolkHIIN

at (-1 ] 3 3
— -1}l= —_ = —_
-—+2] [ + (-1} ﬁ'+4 34.

8, ., =F@)- R-1)=|= =

3 )
K = '

~
! } 4
MbICAN 3.yw2@mx,y=ﬂ,x=‘"5,x=5 HH- +

CHIETADEIMEH IIEKTEITeH KHCHE CRIEIETR

TpANEIHAHEE, AVIAHEE eCenTelik.
Hlewyl. AnroparM Sofrrames §ip KOODIHHEATAIRIF, 50 35IF -
THE¥A Seplaren KECRKTAPAEI cafaMEls. § = 2eosx YEE-
IHACKIHEE rpadETiE cagy ymie y = cosy OYHERIHACH-

BEIE rpadmrie Oy ocl Gofierven eri ece coaamera, y = 0 ﬂr
Tyayi Ox ceim Bepemi. An x = —'g, a = ETE Tysyaepi
\ J
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%

f |
calikecinme I\—E; {]] FeHe [T—;, {]] HYETelepl apREITRI aTerie Oy ocime mapantems |
Tyayaep. Comna 13-cypeTTe KeckiHMeIreH KHCRKORAEETE TPATSIHAHR ATAMBIA,

i

Myenarer f{x) = Zeosx, a = — 3 b =g. orga Flx) = 2 giny. [Ilsxeas KECBRIKCEISELIETED
TpONEIHAEEE oY JOHEIH €Kl TeclnmeH ecenTevre SoramsL
Iracia. KHcHKCRARETE TRANSITHAHEH AYIAEEH { 3 ) hopMyIaHE KO0 HEIT ecenTelnia:

S F[T—;] - F[-T—;] = E[Sing - sill[—g:|i]= 2(1 + 1) = 4.

II mocia. 10-cypeTTe KeckKiEmearer dErypa Oy ociEe KaparaHIa CcHMMETDHATEH,

COHABIETLH

0; T—zt] KecimiciEmeri KHCHIKCHRIABIKTE TDAOSMHAHEH, AVIAHEH eceTel,
exire xafefiryre Gomaner, MmyEnarer a = 0, b = r: . Commn S& - 3. [F[g] - F{{]]] =
= 4Lsin§ - sin{]] =4 (1-0)=4.

Hayabei: 4 kB, Gipa. |

® 1. E\Hc:hglmmanmm TpATENHEA YFEIMETHEIE, TDANEHNHA YFRIMEIHAH ANEIDMANTELTRIFR
Hege?

2, K HchIKCEISEIKTE TRANSIHAREIH AYIAHRH reoMeTpEARAE Gesrimi dopMylagap ap-
KBLTE ecenTeyre Bosa ma?

3. [a; b] xecingiciame f{x) dyEroHAcH Rangail dyEEDEA Soayel Kepex?
AlaTTEIFYAAp
A

Beplirer KHCRIKTADMEH IIEKTEJIeH KHCBIKCBISBIKTEI TDAIEIIHAHBIH
avIaueH TaderEgap (2.1—2.3):

21. 1) y=2*+1, y=0, x =0, =1
Dy=x*-1, y=0, x =2, x = 3.
2.2. 1) y = coax, =0, x=—%, x=%;
2) y = sinx, y =0, =§, = 1.
23 Dy=x+1, y=0, = -1, = 3:
2}H=1_x3= y=20, x = -2, r=1.

2.4, 14-cypeTTe KecKIHIZeITeH KHCBIKCBISEIETEI TPATNEIHAHBIH AVIAHBIH
ecellTeHIep:

21



~ 3
o g+ g
B
-
2) {,’u‘:l 3 \% %
LT T
ar = Gadnr

3)

Bepinres KHCBRIETAPMeH IIeKTelITeH KHCLIECEISLRIETEL TPATEIHAHLIH
ayaassH Tabugzap (2.5—2.8):

. | = . =0, =1, = 3;
)y (x +17 4 # #
1
Dy=—-3, -0, - -1, ~ 0.
)y ~—on y
1) y = 3x° — 42, y =0, ax=-2, x=—-1;
2) y = 3x — x%, y =0, = 3, = 1.
- i an
.l)y—ama, y =0, B= x=7;
m i i
2) y = cos2x, y=20, =T A=
1 3
1 = E] =ﬂ, E=r—=ry x:l;
}H r+1 y 4
1
L3 ] == = = —_—
2y y s y =0, ax =0, x 3

[a: b] mecimmicimme y = flx) dvHEIHACHHLE Tpaduriven, [b; e]
reciumicirge y = gi{x) QyHERIHACKIHEIE rpadurivMen xaoHe Ox ociMen



IIeETeIreH EHCHKCLISLIKTEI TPANSI[HMAHLIN AVIAHLEIH ecedTeHmep
(2.9-2,10):

2.9. 1) flx) = —a* + 2x, [0; 1] mmeme gl(x) = 1,5 — 0,5x, [1; 3];
2) filx) = x, [0; 1] mame g(x) = x° — 4x + 4, [1; 2].
2,10.1) f(x) = 0,5x + 1,5, [-3; —1] mere g(x) = —x~ — 2x, [-1; 0];
2) fle)y= x4+ 4x + 4, [-2; 1] mome g(x) = —x, [-1; 0].

' WAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMAAP )

Anzaw kel PYHKYUA [26iMbi MEH OHBIH Hezizzi Kacuemi HcAHe OHbL
ecenmey epencencpl, AHbKMAIMARAH UHMEZPAT HIHE oHbl mady Kecmeci,
QUHKUUAHBLY Wezi, KUCBIKCbLABLKM bl MPANEULA MEH OHbLH aydaHbli ecen-
mey QopMyaacol ¥}IHE AAZOPUMMI.

§ 3. AHBIKTAJIFAH HHTETPA.L
HbOTOH—JIEHBHHII ©®OPMY JIAChI

® CEH,E[EP aHBIKTanfaH WHTEerpan YrelMeIMEH TaHEBICa- £

ChlHAap. TYMIHAI !IEFI;IM.EI.AF

DYHEL WA, anfallkkl $yHK-
L 1A, aHbIKTanFaH WHTer-
pan, MHTErpan acTbiHAAfE

dyHKELMA
Efﬂ"ﬁf’ . } Cenep AHBIKTAJMAFAH HHETETDAJ YFRIMEIH KeéHe KHCHIFCHIIRIKTED
4 PLAEF: TpANEIHAHEE OVIOHEIH ecenTey dopMyaackn Glaecimgep.

EHCcBIRCBISEIKTE TPaNeHAHLIE, AVIAHEIH Tabyaely Tarel Gip ROJIBIH
KapacTeIpaisk,. O VIOlE aEBIKTa/FaH HETETPALILH AHEIKTAMACLIH Oepefix.
AnsikTaMma. F(b) — F(a) aitvippinbin y = f(x) yziniceis QyurHKUUACBIHDbIH
[a: b] kecindicindezi anblymanzan uHmMezpaast den amaildst
AHRKTAIFAH HHETETPAJILRIH ﬁti.n:r‘i.nenyi:

iﬂx) dx. (1)

ORBLIVEL “HHTETPAT a-IJaH b-fa OJeHiE HEcTeH 34 o2 Hrc”.

AHBIKTAIFAH HHTeTPAJIILIH Oelrijgevingeri a-Hbl HHTeTPAJLILIH HeMeH Zi
uiezi, b-HEl HHETeTpalIbIH Hozapeel wezi, flx) ODVERUHACEIH uHmezpan
manBacotkbiy iwindezi pynkyua geigi, an f(x)dx — uETerpat TagdackIHBIH
ACTHIHIAFRI 6PHEK, ¥ — HHTETPATIAYV AHHBIMATIRICH.

(D Cengep HetoToH—MedbHrl ¢ opMyNackiMeH TaHBICACkIKAAP.
23



AHRETATFAH HETEeTPAIIEH AHBKTAMACE G0HEBIHIIA

i
[ f(x) dx = F(b) — F(a). (2)
&
(2)-bopuviaa Hewmon—JdeiifHuy gopryaacs: Jell aTaIagbL
Hroror—Jleitbuun dopmyiace [a; b] kecingicinge yaimiceis Kes Kenren
f(x) dyEKIHMACH VIIIH aKHKAT.
ATFEIHFEI TaparpadTaH KHCEIKCEISEIKTEL TPATIEITHAHEIH ayLaHel S = F(b) —
— Fla) dopuyracsiMer aHBIKTAJIATBIHEI Gerrio.
Memer, [a; b] keciugiciuge fx) = 0 Gomxca, oHIa KapacThRIPDELIATEIH KH-
CBIKCRIZRIKThHI TPAMSITHAHLBIHE AV IAHEI

s =T flx) dx (3)

ropMyIackIMeH ecelTe TiHe  i.
AITaFhl VAKBITTA AHBIKTAIFAH HETETPAT IR MbIHA (QopMYVIAMEeH ecelTeaMis:

Tf{x} dx = F(x)|, = F(b) — F(a).

Erep vETerpaIzay IeKTepl MaEIepIHIE opRIHIADBIE aVEICTRIPCAK, MBIHA
TeIe-TeHIIKT] alaMeIa:

[ fxydx = -t )

@ [d)-Tene-TeH 4iKTiH aKHKATTEIFEIH 830epiH AanengeHaep.

@ CeHAep aHblkTanfFaH WHTErpanael Tabyasl yipeHeciHaep.
1
ginaxda; 3) J
a

I MbICAN ) : 5
- 1.1) | xda; 2) —_—
'IJZI 143+ 4x
5

Hlewyl. 1) fx) = 27 HYERIHACHHEE ATFANTER GyERmuaIapeaee Gipl Flx) = —.
Erni Hewror—JlefitHEn dopMyInchlH Ko IAHA MRS

dx HETerpaJIgopEIH ecellTe ik,

S| A | A

3 a4 s i

b a o
[afde="— == - —=90-0=09.
H g a 3

2) Alx) = giny QVHEOHEACKERE AJFAITKE QVHEIHATADEHELE Gipl Flx) = —cogx. JTemex,
. R _¥2_B_B-B
= §

= —[c0s% — cosZ |-
4 ] 2 ]

E]

- -

sinxdx = —coax|

S:|A=—|a

[-]]

8
3) fix) = B VHEIHACKHEEE AJFAITER GyEEOHAcHE Tafy yorim glx) = %

D VYHEOHACKHEE, AJFAITKE O VERIHAJADRHEE, Gipl MeH AJFamTKE HYERIHAHRS TAGYIBH
eXiHIN HeHe YUIiHMT epesienepin KoamaHAN BI3:
1
a 1 1
dx=8+2: -5 +4x =4 5+4.1-y5+4.(-1))=4(3-1)=8.
o r | v 2
J3- 48
2

Hayade:: 1) 9; 2)

1 8)8. |
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!MBICAII ) 2 h
& |

1
duiny dx = fﬁ.t:dx TEHTIrIHIH AKAKAT eKeHIH Toe e,
0 ]
Haneadeyi. On ymin Temgixre Sepiiren nHEKTATFAH HHTEIDATIADIEE MOHTeDiH ecemn-
Tem, CAMRICTHIDY KepDeH.

bid

n

3 = i

| 4sinx dx = —4 cosx|* = - 4[1:4:35 - msﬂ]=—4[§— 1]= 2;
0

& P i
Jﬁxsdx=ﬁ~—-3— =24 =2-1"-2-=2

L]
AHMKTANFAH HETErpATIADNEIE MeETepl eanpn TeH. Jenmer, Gepinren TeRmix akKEKAT. _/J
¥

-
! 'J x \
MbiCAN 3. x-Tig KaEAAE MeHinge J{ﬁ — 2t) dt = 5 Teyairi opEEIATATEIHEIE

KepoeTeiis. n
HTewyl. Anaepiven HETerpat apHerin Tabafnre;

J{B—Et}dt={ﬁt—ﬁ]': = (Ba — &%) — (B - 0 — 0F) = Ba — &7,
0

CoHFrl epHerTi 5 coHmEa TeHeeTipin, merxkas 6 — 27 = 5 Tergevin memmenia.
a?— Bx + & =0 renmeyinin Tyfipmepi », = 1, x, = B. Jemex, Bepinren Temaix x = 1
eHe & = 5 MoHIepiHNe ODEIHIAA TR,

L

Hayabo: 1; 5_./.

@ 1. ANMFKTAIFAE HETeT DT IRE, A HEETAIMAFAH HETErDATIAR KaHIAR A pMaITRLT EIFET
Gap?
iy

2. _{ flx)dx Here DHEKTAJIFAH HHETETDAJ Gl ATAIOIRIT
i
i
3. _[ flxldx = F(b) — Fla) Hewron—lefifmun dopMyaacsld xaay yomise flx) dyax-
a
MHACK KAHIAR MADTTE KARAFATTAHIRIDYEL Keper T

JAarrsrEynap

A

HuTerpanasl ecentesgep (3.1—3.10):

Eid
1 3
3.1. 1) | x5dx; 2) | sinxdx;
il 0
I
24 I
3) | — dax 4) Tmﬂxdx.
14X i}
x
ad 1 1
32. 1 —dx; 2 dx;
} { \'I'J_n } iainzx
4

25



3.3.

3.4.

3.5.

Elﬁ‘l

3‘[‘?[

3.8.

s
©

3.10.

26

=]
S

[
St

L S—ela
g
=

=]

"
T

&

bo =l = — 0

&
S
Ay,
-
=
=i
I
b3
I
3

3) (1 + xYdx;

n-\_.m| 4 S =g

[
e

{cosx + 1)dx;

3) ‘} (3 — Seosx)dx;

41

1) }{Sx'" + 2)dx;
i

ey

3) ) (6x* — 4)dx:

=t
e
& =H &|d=—=tala =

{2sinx — Scosx) dx;

]
e’

b
a & x
sin_ + cos— jdx;
[ 2 4/

=
R
@ A=l a
Jir]
il
=
]
=
|
&
-

I
T
&,
P
4 I3
I
e |
——

=
e
p—,

]

M

4
ol

&

146 3
4) | =dx.
o

i

1
2) | 5atdx;
-1

4) }{45111.1.' + 3)dx.
L]
L]

2) (3 — 9x%)dx;

4) T{?xﬁ + 9)dx.

) T{Ecosx — Beinx)dx;

L2

;
. = x
) | (51]_11E - cosgjdx.

1=

=l
2

E
:
T
+
ball
&

el | A A | A

Ha
o

[ 8=}
T’
e,
T
(=51
|
e
—



0f 4 ! & 2
3 + 5 |da; 4 — N
) || == 5)ae Z'MT m] *

TeHZiKTEPILH AKHKAT eKeHIH geaengergep (3.11-3.12):

2 1 f 1 3
3.1, 1) | 3a%dx = [14xdx: 2) [=dx= [dx.
1 0 1 "\'I'J_n 1
fid n
1 1 ! PR
3.12. 1) ] dx = |4x% da; 2) [Bxtdx = | ——dx.
LI X i} 0 o SN X
4
3.13. x-T7iE Kaggail MeHISpIHIe TeMeHIETI TeHIIKTeD ODPBIHIAIATRL:
x 1
1).| Bi%dE = 2; 2) | 4tdt = 2;
-1 I
x 1]
3)] 15t* dt = 96; 4) [9t*dt = 37
1] I
B

Ecenrergep (3.14—3.19):

3
o LI 2
1.
3.14. 1) T{zx + 1)%dx; D | (8- 5| aax
1 -3 :
)
1
3 0
3) [(3x — 2)® dux; 4) | [5 +3| @z
0 — 4
1 -1 dx
3.15. 1 : 2 3
}L{x—E}E }_‘L{x+3}2
] o
dx dx
B 4) | —.
) i{ﬂ-,51'+ 1y ) 0(2-0,2x)
n
E x y X
3.16. 1) [cos®= du; 2) | sin®Zdax;
i 2 i 2
3
4
b § 1
3) | 3cos?2xdx: 4) T | sindxdz.
L] ]
0 1_1;2 llﬁ—.xi
317. 1) | ——dx; 2) | dx;
al-x o 2-x
D, - Bogooe D P
3}.[1 Bua d.f: 4}J-l + 32 +4J.+dd.x.
1 1-2x i) x+1



b
dx H dx
3.18 1) | = 2) J i
n . n n 21X n
EQ’BS [Jx—zj EEI.I'.I. (E—E
3 n X ®) f x
3) {coe(— ﬂ] :am[z Ejdx, 4) 1{ (1 - Ecosz—idx
3
8 dx T dx
3.19.1 = 2 3
) £ 3x=2 ) '{ dx + 4

X-TiH KaHgaldl MoHIepinge GepinreH TeEIIKTep opbIHIamagsl (3.20-
3.21):
3.20. 1) [ (5 — 2t)dt = 4; 2) [(8 — 2t)dt = 12?
L[] [H]
3.21. 1) [ (3 — 2t)dt = 4 — 2x; 2) (1 — 4t)dt = 12 — 9x?
i [H]
x-TiH KaHzail MeHgepinge fepinren TeHcisgikTep opeiEgzagags! (3.22-
3.23):
* A
3.22. 1) | 3dt = 1; 2) [4dt < 07
[H x
1 b
3.23. 1) [5dt = 9: 2) [(2t — 1)dt > 07

@ FANBIM-MATEMATIK ¥A WML XABAPAAMA OARBIHAAHAA P')

b
3.24. jf(x)dx Gemricl dpammys maTremaruri >xemHe
&

duznrl Has-Batuner Hozed DypreHly
HYMBICTAPEIHAH KelllH KeHlHeH KOIIZaHELIA
facTamkL.

. Dypre
{1768—1830)

28



' HKAHABINIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMAOAP )

PYH KL UA HIHE OHBLH epaduel, arzaui Kol GUHKGUA, OHbIH Kaclkem i #aHe
AABAWK B @GUHKUUAHB maly cpexcenepi MeH ccenmey Kecmeci, KUCbLi-
CHL3BLKM Bl MPANEULA HIHE OHBIH AYOaH b Maby arzopummi, aHblKmMan2an
uxmezpan, Heromon —JJdelifHu y ghopmyaacst, kendypul Wmap ¥aHe oaapibil
aydansti ecenmey hoprynaiapst.

§ 4. #KA3BIK, ®HTYPAHBIH AYIAHEIH KOHE AHHA-
JIY TEHECIHIH KOJIEMIH AHBIKTAJFAH HHTETPAJIIBIH
KOMEI'IMEH ECENTEY

® CeHaep BepinreH chizbiKTapMeH WeKTenreH Haselk, - = -
rypaHeiH ayaaHeiH ecenTeygi yiApeHaciHgep. TYWIHAI ¥FBIMAAP

DYHKLUWA, ANFal KLl DyHK-
CeHge)d HHCBIKCBISEIETRI TRATEIIHAHBIE ay- LMA, BHBIKTANFAH WHTEr

AaHBIH ecenTeyAl yipenginmep. An eHFl GYI  pan xasbik durypa aiHa-
naparpadTa reomMeTpHAgZaH OGenrimi dopmMy- | ay gexed ayaaH, kenem
JaJap APKBLILI eCceOTelIMeHTIiH Kes HelreHn
M AsLIE, QHIVPaAHBIE ayiaHbiH Eajtail Tabyra GoJaTEIHBIHA TOKTATAMELS.
Haswx dHUrypaIapIblH OpPHAIACYRIHEIH apPTYDRI sargainapsel 15-cyperTte
KepoeTinreH.

1)

3) ”'r;/; o 1) '\Q‘(‘j{’f‘ y=Tix

15-evpeT

OchrIggail asblly, QHIVDAIADILIE avVIAHIAPLEIH AHBIKTAJIFAH HHTETDAT
APKBLIEL eCENITEV Il KAPACThIPAHBIE.

Moraprigan y = f(x) OVERIHACKHBH rpaduriMesH, al TeMeHHeH
¥ = glx) OVEROHACEIHEIE, TpadurisveH, col HaFblHAH & = 4, OH jHAFLIHAH
x = b TysyiaepiMeH ImeKTeJTeH 3XKasblk, durypa Sepincin (16-cypet).
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B 16-cyvpeTTeH Kl HHCBIKCBIZHIKTEL TRAISIIHAHBI

. HeDyTe Gomagel. demer, ITpuxmeH Gepinrem xa-
e o A ﬂﬂ SBIK, (HIVpaHEIE ayIaHBIH AHBIKTAY VIIIH yVIKeH
KHCBIKCBISBIK TR TRANSIIHARLIE avIaEblHad Kimi xu-
CRIKCBISEIKTRI TRAMSITHAHEIE AV IaHLIH A3aHTY Reper:

""‘--..,_H_‘ -E:E-lfj b i [
S =[f(x)dx —[g(x)dx = [(f(x) — g(x)) dx.
i & &
;- CoHBIMEH,
of 7 x b
- S =[(f(x) — g(x)) dx. (1)
-eYpeT A
!Mhlcgﬂ :| 1. y = 4% — 2x + 4 xeme y = 4 KHCHETADRIMEH e, N
IIeKTeNreH (hHCYPAHEH AYVIAHEIH TABaRRIE.

Hlewyl. Anaerder 8ip Roop ZTHEATASEIE JHASBIKTEIERKL Gepliren
DVHEOHATAPARE rpadakTe pie canames. ¥ = x7 = 2Zx + 4 dyEx-
nHACKHEEE rpaduri Tebecd (1; 3) myrTeci GoTaTEIH, TADMAKTADE
FHoFApEI GaFRITTANFAE Dapabosia, a1 y = 4 xEckirs (0; 4) HyKTeci
ADKBUIEL oTeTiE Ox ocide napamtems Tyay (17-cypet).

Erpgl rpadExTepqiH KHBLIECY HYETelZepiH Tafamem, On yomne
= Ix + 4 = 4 tenmeyin mememia. Comma x, = 0, x, = 2.
Hemer, aarerpanmay mextepl a = 0 xene b = 3.
IrpExTa FaH HAIRE QHCYDAHEH AV IAHEH ecenTeyIiH ekl Ta- 0 L & X
cinin KapoeTEIpafinIk, MYEAL fx) = 4 mene ga) = 2° — 2x + 4.
I Tacia (1)-hopMyIaHEL HoJIIAHAMELI:

2 2 ¢
S¢=g{4—x3+3x—4]dx= é{zﬁ:—x:]dx= Lx*—‘;]lj =

3

=]

2 B4

II racia. QA BC TikTepTOy pEINEIHEIH oY JoREHAE QADEC RECHECBISEIF TR TDANEITHA HEIH,
AVIAHEIH OJI0MELD: S'h =8 ine— Sm-,.' Spe=4B+-BC=2+4=8,

e ’ : 8 20 20 4
8= J{x:—2x+4}dx=l%—1‘°' +41]L =3 4+8=— Compa8 =8 —— = .
0 L A

R 3

4
. Bbiz T . Bipa.
\ ayabe: 7 KB 1p..1_’_;

EMHCA“ :| 2. y=x"=2x+ b, y=a + 1 dyEKOES-
JApRIEKE Trpad@EETepiMed XeHe x = 1,
x = 3 TyaynepiMeH mMeKTe/NeH HAIHE, QHETY DAHBIH AYVIAHRH
ecenTediK,
HTewyi. Bip roopHEATANE, XASKKTHEEA Gepiiren km-
CRIETADAEL cafamMers. § =" — 2x + 5 hyErnaAcHrERIg rpadmaTi
rafeei (1; 4) myrTeci Sonarsm, Oy ociven (0; 5) myrTecinne
EHELTRICATEIH, TA PMAKTADRL 3KO0FA DRI GAFRITTATFAR mapadomn;
¥ = x + 1 idywERDEAcHENE rpadari (—1; 0) meme (0; 1)
HYKETedepl ADKBLTE @TETiH TYaY, a1 & = 1 skeHe x = 3 Tyay-
faepl csfivecimme (1; 0), (3; 0) ayrTeci apruuTEr eTeTin Oy
ocine nnpamsmens Tyayaep (18-eyper). Cyperre keckinnenren
MASHIE, ETYDANEIH ayiamere Tafy yone (1)-dopMymans
Kongaraners. Mysaa fix) = 27 = 2x + B, glx) = & + 1,

18-cypeT
\a=1meaeb=3. J
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Corgma
5 5

3
S,=l(*-28 +5)—(x+ DM =] (¥ - 2x+5-x—1dx= | (x* - 82 + 4)dx =
1

1 1
i
i | 2 |
={ =L +rixJ
2

i e g. 2
3

Bt
+g-d=5-

==

1

Hayabv % ®E. Gipa.

(D CeHaep alHany AeHeciHiH KenemiH aHbIKTaNFaH MHTerpan KenMeriMeH ecentey Gopmyna-
ChIMEH TaHBICACkIHAaMD.

Afimany meHecimin Kememin Taly yimim HHTer- W
PAIIEIH EOJSAHLLTVEIH KapacTRIDAHEIE,.

Oun yioiu [a; b] reciggiciage y = f(x) dyERIHa-
CRBIHBIH, TpadHriMeH IMeKTelTeH KHCBIKCBISEIKTHI F “"fj'_{,l.l-—l,:"h,
Tpamenug Gepimein. AR

-l

=

Ochl KHCBIKCBIZEIKTEL TRANDEIHAERI Ox ociHen o
AHHAIILIPFAHIA Taligs OoJIFaH MreOMETPHAIEIE, TeHe- Fi
Hig KeneMiH Taby reper GomacwniH (19-cypeT). 5.

[a; b] mecimmicimin GolniHAH Kes KelreH x
HYKTeciH amafiriy. Erep ockl BEYHTe apEbBLIEI Ox
ociHe MepIeHIWHVIAD HASEIKTHIE, JEYPTriscex, OHIA HASBIKTBIE, AHHATY
meHecin geHrenek oM bIMeH KHBII 6Tedl (KEMaga ToHrelek maiga Goramgs).
AN INBIKKAH IsHTeIeKTIH paguyvchl y-Ke TeH. [lemer, EHMAHBIH AVIAHEL
Q(x) = ny*.

[a; b] wecirgicirge @(xr) KEMACEIHEIH, ayVIAHEl Y2imdiccis exeHl alKEBIH.
[a; ] Reciugicine cofirec meHe Gomirimiyg Kememin V{x) apKLLILI 6pHEKTEHIK
(19-cypeT).

Vix) byERIHACHEEIE TYRHALICHH Tabameiz. O yioig Kaggai ga 6ip x,
MeHIH amgwin, ofaH Ax eciminecim Gepeifiik. Ax MeHI HelgeH YIKeH Hemece
HelmgeH KeM Goayel MyMEiH. Ax > 0 Zem ecenTecew, V{Iu + Ax) — V{x“}
ARBIPEIMEL Ox ociHeH ATRIEFAH x, meHe x, + Ax HYHKTeIepl apKBLTEI 6TeTiH
JHASEIKTHIKTAD apachIHIa OPHAJACKAH JeHeHIH Keaemi Somager (19-cypeT).
CypeTTeH MBIHA TeHAIK OPLIHIATATLL:

=
il M

r
¥
ko
'-lll.u—r
|
|
{

o

19-evper

Q(x) - Ax < V(x, + Ax) — V(x,) < @(x, + Ax) - Ax.

Mysgarer @(x) + Ax — aneiEran KadaT imize TonerFeiMer THicTi Go-
JATHIH NUIHHAPIK JeHeHIH Kemaemi, am @(x, + Ax) - Ax — ocsl rafaTTel
KAMTHTEIH JeHeHIH HeJdewmi Ax > 0 So/raHILIETAH

Vix, + Ax) — Vx
a—; { L] } { '3}

Ax

Q(x,) < Q(x, + Ax).

a1



@(x) dyErRguace [a; b] xecirgicirge ysimiceciz. CoEZBIKTAH OX x,
HyHKTeciHne ge yalmiceis. Hemer, erep Ax MsaHI Helre yMTHLICA, OHIA
Q{xn + Ax) meHI Q{xu} MeHiHe YMTELIAIEL. CoEIRIKTAH Axy — 0 margaldris-

Vig +Ax) - Vix) . .
oa e meHi Qx ) Momine ymTeLmagel. Commmen, V'(x)) =

55 Vi + Ax) — Vixg)

= @Nx, ). Ergeme, V(x) dyuruusacs [a; b] Kecingicinge
Ax

Q(x) OVHEIIMACE VINiH ATFrainkel yHrmua Gomansr. Conma
L
[ Qx)dx = V(x)| = ) - Wa).

Engl afinany gemecimiyg xenemiu Taby yinin a-gan b-ra geiiinri apaasixTa
@(x) = Ty* QVERIIHACEIHEIH HHTETPATRIE eCcelITereH HMeTHRITKTI, SFHH

V= 1@ (x) dx = nfydx. (2)

 MBICAN ) 3. y = 2x° napaBosaern & = 0-mem x = Z-re mefiin aSemmeen ocime |
_d EATHICTR ARHATARDEAELL IMEKEAH TeHeHIH KajleMin Tabafers.

Ol ewyl. EcenTtin maprel Gofisrama ¢ = 0, b = 2 xene y = 2x°. Nerenin reqemin Taby
yuris (2)-hopMyTaEsl KpajaHaMER. CoRga

3 3 ] s 5
V= n[(2x3Fdx = 1 [4xtdx = 47 [x'dx =4n— = 4m- E? =41+ 6,4 = 25,67
it it I Dy :
Aayabes: 25,67 wyb. Gipa. ;

® 1. Kapmaft :HoFrqafgs QETYDOHEH AVAAHEH AHEIKETAJFAH HETErDOWIIHEH KeMerimMeH
ecenTeimi?
2. Mnamy, GETrYDAHEH TeK KAHA KHCHECHIEETE TPANSMHAIADAAR TYDYVR MyMEiH
Ge? Hayabmn Tycingipirmep.

HaTTRIFVAAp

A

BepinreH KHCHEKTADMEH NIEKTelTeH ¥AJBIK (DHIYDAHEIE AVIAHEIH
Tabsiggap (4.1-4.2):

4.1, 1) y = x5, y = x; D=2 y=1,x=0;
y=x% y=4; Hy=—-x*, y=1,x=0.

4.2 1)y=(x+ 1P, y=1; Dy=xX,pg=x2,2=0,x=1;
3)y=x*4+1, y=35; 4yy=3-x%py=2;
S)y=—x"4+4,y=0; 6)y=2'4+1,y=1, x= 1.
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4.3,
4.4,

4.7,

4.8,

1)

3) 4)

20-cyper
20-cyperTe KecKiEgearesE QHETIVPAIADIRIE AVIAHIADEIH ecelTeHIe]D.

ApryvmenTti [a; b] reciggiciame esreperim y = flx) OVERIHACLIHLIH
TpaduriMen meHe Oy ociMeH INeKTeITEH MHASEIE, (DHIVPAHBIE AVIAHBIH

TabweIEIap:

2 dml
1) f(x) = sinx, [0; 27]; 2) f(x) = cosx, [—;T"
y = x° mapabomacemm ¥ = 0O-ger x = 3-Ke geiiim abemueca oci
GolinlMeH afHANARIpFaHA INEIEKAH JeHeHIH KeJdeMin Tabummap;
y = 3x° mapabonacein x = l-mem x = 2-re geitim alcmmeca oci

OofEIMeH afHANTEIPFAHA INEIKEAH TeHeHIH KeJleMiH ecellTeHIep.

2
1) y = = runepfonacklE ¥ = 1-men x = 3-He gefiim abemmeca oci
OofEIMeH alHAIOEIPFAHIA INEIKEAH TeHeHIH KeJeMin TadsHIap;

3 2 S
2) y = — rumepbonackid x = l-gem x = 2-re meffim abcirmeca oci

A

OofEIMeH aAHAIAEIPFAHIA INMEIKKAH TeHeHIH KeJeMin TadwHgap.

B

BepilreH KHCHIKTADMEH IIeKTeIrNeH MAIbIK (QHIYDAHEIH ayiaHbIH
TafeIEgap:

a n n
1}y=coax,y=5u1x,x=;,x=§;

n
2) y = 2cosx, y = 2sinx, x =0, x =
a3



b =

1 ]
SRS P S aXTd Ny=—=5.,y=2x,x=

s X
4.9, 1) y = 2x" QYVHRIHACKIELIH rpaduriMen, ockl rpadmexe (—1: —2)
HYKTecl apRBLIBI :Eyprisinren :RamamaMeH EoHe ¥ = 1 Tysyviumen

IOeKTe/JTeH JEA3bIK (QHIVDAHBIH aVEAHEIH ecellTeHIep.

2) y = 0 Tyavimen, y = 2x — x° mapaboaacsl s#sHe oChl mapafolaHbIH
E E | EyKTeciHeH eTeTiH ;RaHaMaMEH IIEKTe/ITeH KA3LIE, (DHIVDAHBIE,
ayvaaHEH TaOREIap.

Bepinmen yvHRITHAIADILIE rpadsriMen el TeITeH JHAShIK QHTVDaAHRIH
aygaHeH ecenTesEgep (4.10-4.11):

4,10, 1)y =2x*4+1,y=x+ 3; Dy=x2*4+2x+4, y=x+6;
yy=—x"+3,y=2x - 6; Yy=4-x", y=1-2x.

411, 1)y =x*—-8x+ 12, y = —x* 4+ 8x — 18;
y=x*+6x+56,y=2xa"-6x—-11;
y=x"—-4x -1, y=—x*—4x+T;
)yy=x"+3x-56, y=—-x2*4+ 3x — 3.

©3IH/II TEKCEP!

1. Anramke! pyEEIHACE F(x) = 9x* —0,5x GonaTeiH y = filx) QyHERIMACKIH
KepceTigmep:

1
A) 18x + 53 B) 4,5x — 0,5;
C) 4.5x + 0,5; D) 18x —% :

2. y = 4x + 6x' QYHKIHACH VIIIH aTFaldERl QVHEKEIIHAHLE MRATOL TYDIiH

RepoeTigmep:
A) Bx +1,5x% 4+ C; B) 224+ 1,5x* 4+ C;

C) Bx2 + Sxt + C; D) 4 + 18x% + C.

3. y = 3x% — 1 dyverguace yuig A(0; 0) HyKTecl apKBLIBEI 6TETIH aIFAIIKLL
bvHEEIHAEE TalbIHIaD:

Ay —x41; B) x* — x;
C)ad —x—1; D) x4+ x4+ 1.
2 X § : 2,7 3
4. Kannait apanekra f(x) =2 x* .z GvErmEacH ymin F(x) ==~ + 5=
PVHEEIIHACE] ATFAINKE GQVHEEKIINA GoaIkin TadRLIagkl:
A) (-5 +=); B) (0; +x=); C) (—o0; 1); D) (~1; +o)?
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5. Bepinren rpadueTep IiE KalicEICE AFAINERL (DVHEITHAHEIH TEOMeTPHAIRIE,
MAFRIHACEIH KecKimmemeiimi?

A) ¥4 B) i

C) ) m

6. CypeTTe KecKiHTeareH (QHTVPAIADILEH KAHCRICEI KHCBIECEISRIETEL TpDa-
menna Gonmaiani?

A) TS

L=
d._'-.
B

C) B D) 8

Toy=x*,y=0, x= -2, xr = —1 KUCHIKTAPLIMEH IIEKTEITEeH KHCLIKCRISLIE,-
ThI TRAMNSIIHAHLIH, AVIAHLEH TadbiHIap:

T
A) 3; B) 1; ©) 5 D) _i.

1
8. [ x'°dx METerpaJEIH eceIrTeHIeD:

-1
2 1
A) 0; B o C) 22; ) 55

a5



9. CyperTe KepceTimreH QUTIypaHElH ayIageH Tady QopMyIacklH JASEIH -
gap:
[FF'Y

A) S = [ flx)dx;
Li]
B)S=2 J fla)d x;

C)sS= f{x}dx

L."-‘—-.-L

D) S = J flx)dx.

-3

10. J dﬁﬂr—

i X

A) 50; B) 10; C) 5; D) 25.

di HHTerpalLINLIE MeHIH Talnmmap:

11. [a; b] reciggicinge Gepinren ysimiccis :meme Tepic emec DVHEIHAZAH
AJEIHFAH AHBIKTAJFAH HETeTPAT HeHl Olmrmgipenmi:
A) KHCBIKCBISBIKTEL TPaTeIHAHLIH AV IAHBIH;
B) anramy el QyVEKIIAHELIH HAIIEl TYPIiH;
C) OyVHEIIHARBIH TYBIHILICEIH;
D) ajimany gexecimin wemenin?

12, CypeTTe HecKiHIeIreH MAashlE, GHTVPAHRIE avVIAHBIH eCcellTeHIen:

3°? 4

"'III

13. Flx) dyvarmmmsaesl f{x) QVEEIHACRIHEIN AFATNE LI QVHERITHACEL G0TY YImin
KAaHIAH IMapT OPEHIATVEL KaEeT:
A) F(x) = f(x); C) F(x) = f(x);
B) F'(x) = flx); D) Fi(x) = f'(x)?

14. C-HEIH Kaggail mmume flx) = 5sindx dvErRmAckEHBE F(x) aTraimgs

dyvERIHAICE K [ = 1] HYKTecl apEBLIEI 8Texl:

A) 0; B) 2; C) -1; D) 1?

coaxdy HHTerpAILIHEIH MeHIH TaleIHIapD:



1 1 1 1
A) 153 B)—15 C)—3; D) ;-
0 83 _ 4.2 &

X X x f

16. _[ ——aaE dx HETerpaJbIHEH MAHIH ecelTeHIe]n:

-1

1 1 ] 5]
A) =3 B) -4 C) 5 D) -5-

17. CypeTTe KecKiHIeITeH HA3HE QHIVPAHEIH avIasslH Tady opMyIackiH
EASEIHIAD:

A)S = T flx)dx + S ;

a

e

B) S = | f(x)dx;

C)S = | fx)dx — 8;

D) S — 2] f(x)dx + S,.

18, Temerge GepliTeH caJBICTRIPDVIAPILIE EalcEhICEI aKHKAT eMec:

A e fad Y T
aidx < [xda: —dx > X3
)1 3 }{21 121.Ir;

It n

E] 3 j 4 101
C) [sinxdx = | cosxdx; D) = [dx < | dx?

0 0 7 g 100

19, x-Tig KagIall MaHIepiEIe J{Et — 5)dt = —6 Terairi opHIEJATATEL:
L1}
A) oHZal MaH JEOK; B) -2; —3;

C) Kes KelTeH CaH; D) 2; 37

X

20. x-Tig xaHzall MeHIepiEIe J{Et — 4)dt = —3 TeHciamiT OPBIHIATATRL:

L]

A)(1; 3); B) (—=:1] v [35 +x);
C)[1; 3]; D) [-3; -1]?
' WAHA BUNIM A MEHFEPYIE APHANFAH TIPEK ¥FBIMAP )

Bpuer, canubly dapexceci, dapenceniy Hezizi, dapexwenin wepcemiiwui,
caHHbly, mydipi, apudmemuranwy mybip, mybipdiy kacuemmepi, payuo-
HAL HAHE uppayuoHan camdap.

aT



A9 PEXXE )XOHE TYBIP.
A°9PEXENIK ®YHKLU WA

§ 5. n-mi JOPEREJI TYBIP JKOHE OHBIH KACHETTEPI

(D CeHaep n-wi gapexeni TyBip YrbiMBIMEH #aHe n-wwi -

Aspexeni apudmeTHkanslk TyGip aHwKTamaceiMer | TYMIHAI ¥FhiM.L'I.AP

TaHBICACBIHAAP. Liapexce, A3 pexeHin, kap-
ceTkiwi, Ty6ip, KEagpaT Ty-
Bip, apudmeTH kALK KE3S-
pat TyGip, TYBIpAiH MaH |

EIEH-”-IEF : Mercamsi, 25 canmEms aprdaeTHRATHE, KBaTpaT TyGipi 5-Ke TeH,
P S TRCIRAR /) aiirkeni 5% = 25.
o CAHBTHETH KEANpAT TYSipi KBAAPATE! 4 camrrEs TeE, SomaTere maBAal na Gip ean.

Typa ocklnail @ CAHBIHEIE H-Wi dapexceni mqﬁipiuir;- AHBIKTAMACRIH
Oepyre OoJgamhl.

AHBIKTAMA. @ CAHBIHBIY N-wi Gapexceni mybipi den n-wi dapeweci
a caubina mer Gonambtk b canbiy aiimadst.

AnpikTama GofiniHima g = b, MyEgarei a = b". {1)

MyEIa a caHel — n-Imi gepexerni Tylip TambackiEbiH immimmeri cam,
n — TyGipgig mepceTrimi memwe n € N (n # 1), b caEnl a caHBIHBIH n-10i
gepexxemi Tybipi.

Muicanel, 27 cAHBIHBIE yImiHmi gepemerni TySipi 3-re Tem: #27= 3,
efiTrem 3% = 27.

n-mmi gepeseni Ty0ip aHBIKTAMACBIHZAFEI TYOLp KepceTKimmimiy myn
oHe Tak DoJMaThIH EaFrgafiIaphliH Meke KapacTbhIpaiibik.

n xym cad Gomca, oHga b = g = 0, Tex Kama ol cad, cefeli Kes KenTeH
CaHHLIE E VI gopesxeci Teple emec can fonager. Jemer, #yn gopesxeri TY0ip
TaHdackIHLIH imiageri a cansl Tepic cad GoIVEI MYMEIH eMec.

Erep TyGip mepcetrimmi n taw Gofca, oMIAa Kes KelTeH CaHHAH M-Imi
gepexxeni Ty6ipai ecenTeyre Gomagsl. Byn swargafiza b = a Tengirigmeri a
#oaHe b caHIapEIHLIE TaHOaTapsl Oipoeii, AFTHY oH cAHHAH OH, Teplic cagHaH
Tepic TYHiD IMEIFATRL.

Mzrcamer, 1) ¥-82 = -2, cefefi (—2)° = -32;

2) 64 = 4, cebebi 4° = 64.

a CAHBIHEIH n-Im gspesxerni Ty6ipi x-wre Tem Gomcen. OHga aHBIKTaMa
GofipiHina x" = g TEHIEVIH alaMbiz. n :mym OoigFaHga, x” = a TeHIevVimig
(MyHzaFrI a > 0,ne N, n=1)—4%a xene Ya exi TyOipi, ax n Tak GonFamma
Ya mamacwima tey Gip TySipi Gonagwl.
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Mruricaner, 7 :meHe —7 caHmapel x* = 2301 Temamevimim Tyhipi Gomamer,
efiTReni T* = 2301 meme (—7)* = 2301.

Anvikrama. Tepic eMec a caHbiHbll n-wWi dapexeni apumemurarbiy
mybipi den n-wi dapexeci a canviha mey, GorameiH mepic emec b caubin
aiimadut.

@ CeHaep n-wi gapexen TyBip KacueTTepid Ginedraep.

ne N meue k € N GonrFauga a xeHe b Tepic eMec HAKTEI CAHTADEI VITiH
n-1mi sxeHe k- gepesxerni TyGipiepain MBIHA KacHeTTepl OpBIHIATATEL:

l.(Ya)y=a

2. Yab = Ya- b
3. “a* = 4a

4. 92 —%

5. (Va )y = Ya*
6. YWa = Va

Bepinren n-mri gepexerni Tydipain xacHeTTepiH gapemeley JEame TYOIip
Tafy aMaTIapLIHEIE ANLIETAMAIAPEIN TAlTATaAHLIT Jalergeyre 605l

Eximmd gacumerTi Yab= Ya- ¥b O e aeHis.

Taneadey. n-1i gepesxe TyGIp I aREIKTaMack! Sofiemina Yab geremimiz —
n-mi gepemeci ab-ra Tem Tepic emec cam. Ya > 0, ¥ =0 GoIFAH OLIK TAH,
Ya- b camm Tepic emec. COHORIKTAH HATVDAI KepPceTHIIOTI gepemeHin
{(a - b)" = a"p" racueri MeH n-moi gepereni TyOipmiH aHBIKTaMackIHAH
(¥a- by = ab memece

(Wa- by = (ay - (by =a-b

Tegmitig anvra Gomager. CommmmveH, Yab= Y - '-il"E D
Anrrerimer kacuerti Yia ="VYa gemenmeiiik.

" . i F '\IH.'f n
Haneadey. Yifa epmerim nk gppesecinme memapaiiem;: (Y4 | - [Ir’”?ﬁ \'1 | =
W ! i\ b

=( Ja ) = a. CoHFbBI TEHIIKTeH |:~i" 4fa :1 epHET] a caHBIHEIH nk gepexei Tybipi

eKeH] INEIFaghL. m
@ 1=, 3=, 4=, 5-KaceTTepaiH, Aanengeyid ezaepiH, KapacTepeHAapP.

MBICAN :| 1. Bepinren spEekTepni TYpaeRmipedik:

1) 48 ¥4 3]#5%; 3) Y47 ; 4) *hzs .

20



I eyl 1) '15,@ ' EI'.EF Y8 4= %32 = 2.

1=4£=E= H b1 5] =ﬂ| L
EJ#EE .J; 5= 163 3) /T = 4T,
4) Wiz = 4 =42,
\

Aayader: 1) 25 2) 1,5; 3]1%5; 4]%@;)

\
!”“m“ ) 2. 1) $oazs! , b > 0; 258 , b < 0; 3)V600°° TyBiprepinen

refefTrimTi Ty8ip ToHfacHEEIE ATIEIEA ITEIFA DAITETE,

HTewyt. 1) b > 0 BosramaprxTan, TYOip TaESackinwem imrisen oF, TaHSansr xefefdTrim
HIEFATEL:

Y2a36' = §3.81. o' = 3543 ;
2) b < 0, coraepmTan TySip TaEbacKIREIE imminen Tepic Tanfamer kefefTRIM MIBFA R
Jiss® =5 .9. (5 P =-36°45;
3) Y500 = 125 . 4 (2P (PP = Em:bs@_
Hayatu: 1) 3643 ; 2)-35° 5 ; 315@&3@}

N

\
!MH‘:A“ ) 3. 1) 4%; 2) —a'@..lr?:, a > 0 sprerTepiEneri efefdTrimTi Ty6ip acTEEA

eHTieHix.

HTeawyl. 1) 4 "JE apHerinne Ty6ip ymminmi gspeseni SonranasreTan, 4 eanws TYSp TAH-
Gaecrlanty imine yorimmi gepexemer eRrisemia:

433 = Y& . 3 = $fie2.

) —a%3 epHerinferi 4 caHEl Tepic eMec caR :HeHe TYSip ANTHHIMED gapexeni Goaran-
BEIKTAH, TYO0ip TaRGneniHem, imine ¢ cOHBIHEIN AJTRHINE Jspekecin eHrisemia:

—d% = —%':idﬁ i
\ Aayabe: 1) %‘152; ) —;f'.lls.mIE -/

® 1. n-mmi gepeseni Tybip Menimiy coner Here GoiinaasreTs? Hoyobem Tyeingipinnep.
2. Here Tepic comEERrE #yn gepesxern Tybipi Somenfins? Hayobem Tyeinmpisnep.

JHarTRIFyIap
A

Bepinaren TeHgikTepmiH opBIHIAJIATRIHEHE Tekcepinmep (5.1-5.2):
5.1. 1) ¥6d4=4: 2) i-1=-1: 3) Y1024 = 2; 4) §-243 = -3.
5.2. 1) #1=1; 2) ¥6a=2; 3) ¥-125=-5; 4) '{o=o0.
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5.3.

27 25 27 256
- Ly ] . _——
. 1) {J—M, 2) $=: By 1) ¥57 -

Ecenrengep (5.3-5.4):

1) §=32; 2) {81; 3) ¥-64 ; 4) 9216 .

Temgeviaepal mermimgep (5.5-5.6):

55. 1) x*4+8=0; 2)af=7; 3)x*=4; 4) x* = 16.
5.6. 1) 16x* -1 = 0; 2) 0,01x* + 10 = 0;
3) x7 + 128 = 0 4) x° — 64 = 0.
BOpuenTin Maxin Tafrmap (5.7—5.11):
57.1) (48] 2 (E) 8 (A Y (42
58.1) ¥625-81; 2) ¥243-32; 3) ¥8.-27; 4) 40,0001 - 81.
5.9.1) ¥625 . 160: 2) 324 .9; 3) 427 48; 4) ¥45.75.
5.10. 1) 4 . 48; 2) 16 - ¥-8; 3) 327 .39; 4) ¥-25 . §25.
5.11. 1) {E; 2) %; 3) ﬁ; 4) ﬂg_
5.12, Kebeftrrimmi Ty6ip TaubackHLIH algeHa INsFapemEIap (x = 0, y > 0):

5.13.

5.15.

5.16.

1) g64x1 08 ¢ 2) 3256xﬁ g3 B) hdx 8 4) 162 y" -
Ty6ip ceipreEgars! KebeRTRiOTI TYOip TanbackIHEIH iIDiHe eHriziggep
(x =0,y = 0):

1) x%y {1 2 s 3)aty 4B 1) xy* ¥-5.

OpHerTepAl BKIDAMIAHIAD { 5.14-5.15):

. 1) UYx' epmerim x = 0, x < 0 margailiapsr VIOIH KapacThEIPEIHIAD;

2)@,1{?1—1;[3}‘]11.1?} 0; 3) ‘w'fx_", 4) E,Mg}mmx}{].
l}g—g,mma{ﬂ; 2) 5’;";— ﬁ,mﬂmx}ﬂ;
3}@4—2@,@%#}& 4}@4‘%,@%1‘21}.

Ecenrengep (5.16—5.18):

1)43 - i3 - 27 - §-9; 2) $500 - {E - 5100 :
o8 . 315 3f
3) % _{i]ﬁ; 1) 381@%25{5 )
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5.17. 1)3—\[1%—{1,3#@; E)E-JIE+{],BW;
3) 0,25 - §729- 0,1540,0016; 4) 5,6 - ¥243 + 0,7541,331.
5.18. 1) (aﬁ—zahl_z—a@]u 0,25410000 ;
2) [5@-3@+2J5Tf -0,024625 ;
3) §375 + 0,25%192 + 10%/3000 ;
4) 5324 + 40,1296 — 1,6%375 .

I’E} FANBIM-MATEMATI K XA MBI XABAPTAMA SARBI H.ﬂ.ﬁH.ﬂ.ﬁP)

5.19.  meme ¥ Benrlmnepin dpammys maTemarturi
Anebepr Mupap, Hemle dunocodnl mame
martemartiri Nomedpug Bumeremsym Jlefbmmg
6iplaen con 6ipl woroana GacTamel.

A. WHupap
(1595—1632)

' HAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥fBIMOAP )

Hapence, dapencenin Hezizi mane kepcemkiwi, namypan kepcemiiwimi
dapesxce, Symin kepcemriwmi 03pexce MeH OHBIH KacUemmepi, PALUOHAT
can, n-wi dapeaxceni mybip HcaHe OHbLH Kacuemmepi.

§ 6. PAITHOHAJI KOPCETKINITI JOPEKE. PAITHOHAT
KOPCETKEINITI IPPESKECI BAP 6PHEKTEP/I TYPJIEHAIPY

CeHAep pauWoHan KepceTKilWTi dapexe YibiMbIMeH g
TaHbICaCkIH Aap. v L
TYWIHAI ¥FBIM AP

Aapexe, fapexeHin kep-
CETKIWI, n-wWwi gapexeni Ty-
Bip, paLuHoHan caH, apHek
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EIEJ':%TF = ) Kea HegreH coMAEl HATYDARS O8DEMRere, HeOIEH SITelle COHIE
: s Hatiamn sxeHe Tepic GyTiH ODepeiere IMBFADY, COHREIMEH KATAD Ked
KeJIleH 4 HeHe b caHZADH MeH Kes KeldreH mt eHe n Oyrin coEmaphl yonE MEBIHA

KACHETTEDIIH op BHIAJATEHE Gesrrimi:
1. g gt =g™m"

Zoavrat=a” "(ax0)
(af] = ant
« {aby = a" + &

(“_]ﬁ:a 2 (B0

b (&
6. Erep m = n Gonen, cHga
a > 1 marnafiemEas a® = g

oW

0<a<]1¥arEafREIa & < 4"

Engl res HelreH Tepic eMerc caHIbl OH HeHe Tepic Oemmer mapeimere
INBFAPVIALRL KapacThIpPAHbIK.
5 ] 3 ]
Mrulcanss, 36: 4582 161: § 4.
i

PamuosaI KepceTKIINTI g caHBIH ajlaiibis, MyHJAFEI n € N, anm € Z.

il
[ m m

Ocul epHeRTL n-IOl geperers IDBRIFAPCAR, (¢ | = g* = g™

n-1mmi gepesxerni TYGipnepdiE aHBIKTAMACHIHA CcailKer COHFBEl TEeHIIKTEH

]
a" caHRl a” CAHBIHBIH n-1oi gepesseni TyOipi Gomamer. Empl pammoman
HepceTKIiInT] mepeskeHiH aHBIKTAMAachIH Depefik.
ApriKTaMa. @ > 0 CAHBLHBLY = payuonan kepeemrimmi dapemceci den
a™ CaHLIHAH AAbH2aH N-wi dapexceni myodipdiy Mmanin atimads:.

AgrgTama GoHBIHITA
ar = Yam , (1)

MYHIArsl M — Kes3 KeJareH OyTiH, n — Kes KelreH HaTypaa caH (n = 1)
smeHe n — TYDip KepceTkimi, m — Tyfip TagfackMHELIE iNMHIeT] a4 CARBIHBIN
dapexeci.

- MbICAN 1. Pammorat KepeeTkinrTi qepesseni Tylip Typinge mosaferg;
y :] i n

1) 65;2) a 13 ; 3) BV,

2
ITewyt. (1)-hbopMyloEn EoTAAHED epHeRT: 1) B = W; 2) a 13 = 13f,~ Typinge
maanMeEm; 3) HepoeTRimrTeri oHIBRIE ;ia.n:l:nemi Al Geamerke ANHAIARPEAH COH
i

{1)-popMyTansr Koanamamers: 57 = 510 = W7

Hayabv: 1) @E; ) ]%I"a_t: 2) lﬂ"ﬁl_"' .
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| MbICAN ) 1 4
2.1) B 2) 625%7; 3) 128 7 epHeRTepiHiH MeHTEepiH poeTTedik.

L
T ewryi. (1)-bopMymaHsl KodlaHAMEL: 1) B o= :‘{l"ST=33"‘ B =5.2=18
2) 62507 = Yfg25* = (5 )" = B° = 125;

B

7 _'."a'.'_l_l
3) 128 7 3‘”";‘:;

Ec¢repmy. Erep a < 0 Gomea, oHZA palHeHAN HKepoeTRimTi nepese Gipmergi nmwre-

TATMARIEL

1 - 1 Q 1 A
I ¥ p | = 4ff_ = —3. —_— = — = —2?“:“ =2T] =
Murcamr, (-27F = 327 .,lll[ 3]' = -3. An 5 = - Comma (-27f =(-27) -,I'[ ]
=427 =4 = 3.
Hemer, nepexeniy Herisl Tepic cor Gooa aannANEL.

Mayabw: 1) 16; 2) 125; 3) é.

® CeHaep palWoHan KepoaTKilTi 4s pexceHiH kacueTTepin BinecHaep.

Ilepe:xieHin KacHeTTepl pallHoHAI EepeeTHIIOTI gspe:Eelep YIOIE ge
OPBIHIAIATEL
a =0, b > 0 EHoHe Ked KeJIleH " MeH § DAIIMOHAT CAHIADBI VIIIH MBIHA
TeHIIKTeD ODBEIHEATATEL:
1_ ar H a: e a:r -]

2. gt agt=pnr-"

3. (a'y =a~
4. (ab)y = ab”
ot d
5. 5 = &

- oHe D-KACHeTTepIlH mejelgeviepiy merripeiiix.
O yioim r= E, 8= % ger Senrimeilix, MyHIAFEL N JEeHE § — HaTypal
n

caHgap, ax m, p — GyTin cangap.
a”:a’=a’ * TeHIITiHIH opbIEIATATRHLEIE Joaelgeiin.
Hanendey.

m my=ng myg ap

ar:a =an: .‘.'.[' - ‘|||.I|'__ ‘lJI'_ “rr{f"' £ :f np "‘rﬁr{.[u" o g e =£.["_'" g —

m g
=g" i=a’ *, JeMer, a”: a*=a"” °. D

@ a PR s
(E] = H— (b= 0) TeHZiTIHIH aRMKAT GOMATRIHEIH IaIeTIedix.

m

Tarendey. (h] F e _"ﬁrﬂ’T uf=u‘ %“i

tr"' oy

-
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1=, 3=, d-KacneTTepaiH, ganengeyid 8z4epiH, KapacTepeiH AP,

Enxi pammoHanl EepceTRIiMTi mgepexxeHin KacHeTTepiHe MLICATITAD
KAapacThIpalkIkK.

" MBICA/I ) 3. ©pmextepni mxmampaiie:

L t g rd
2 o HE Lt x -y xiyt 4+ xiyl
—+ 1- ¥ A b B
1) LA %) = 1 1 i i

II-I'Q'I' xT+x_2.yT xE.l.yE

O VA SR B
T L
ll[x yJ[erle!il_l

—yi+yt= 1 T +y‘=x7—y‘+y‘=1‘-
+y_‘- [x‘- +y‘-]

Bepinrer epHekTi sIEmaMIay Keaigme a° — F = (g + b a — b) opMyIackl BouT o HELT IR,
MNa - ={a + ba — b) bopMyIachE, opTay, KefelTHiOITi ::aKMIANEH cRIPTHEIHA
MEFADY, pATHOHAN GelmexTepai HelefiTy, Gy AMAINADEIH EeHe HKBICHKADTY IR
EOJIAHBIT BIKITIAMIARMELL:

E|-—-| r

Ilewyi. 1)

1w ’L.H

l ll 14 1 1 1 14
[xz_fal(xe_yelxn.yn[xn_kwl 1
] g ;

) ] #

e
L~
]
(=]
=
r
+
H
1
o
)
|"-l'.‘:
=

-
B | =

——,
]
- -

[

H
+
%
-
g AT
+
|
]
-]

+u

_._\
r‘a-|l-l
I“Q-Il-l

1 !I 1
ayabe: 1) 113 2) oy |

CoHBIMeH KATAD. DAIIHOHATI KepceeTHImT] gepederiy TeHciadiK apRELIR
GepimeTix remeci eri wmacueri Gap.
6. r — panuoHAT caH meHe 0 < g < b GoJgca, oHIA

r > 0 Gomranma a” < b7
r < 0 Gomramga a” = b,

7. Kes KelTeH r JHoHe 5 PAITHOHAT CAHIADE VUIH r > 3 TeHclagirinen

a > 1 Gogca, oEna a” > a°;
0 < a <1 Gonca, oHga a” < a*
ITRIFATEL

CeHfep palUroHan KepceTKIWTI 4 pexe KacHaTTapiH anreb pankik epHeKTe pal TYpAeHAI by ae
Ko 4aHY Akl yApeHeciHaep.



IEMH(:A;] } 4. Bepinren caEnapIRl coTRICTRIDARKIK,: 3\
] 1

i - 1
1) %lrfﬁmne {I‘E; Ela'll_ﬁmne '1'5;3] l;] HaHe [Erm.
Ol ewyi. 1) Angenaes in-mri gepexxceni TyGipaepai Herisgepi Sipaefi panroHAN RepeeTKinTTi

a g 1
nepesxere Kearipenia: V27 =3 = 3 = 395, Yo= 45 =31=381= g, Ermgi T-wacHerTi
KommaEamenm: 3 > 1 :xeme 0.6 > 0,5 SosrampgekTas, 3% = 3%% flemer, 27 = ﬁ F
2) n-mi mepexemi TySipaepai Heriagepi Gipael panmoHAT KepeeTRIITI nepesere KesTi-

0 a
peiik: %l'l_= 32_"= 'j; = JET= o Enni T-gocmerri koamoeEnmera: 2 > 1 xene

-3 = E SonrnEgmETan, Y16 = -UE
3) l J SHAHE l J DAILHOHLT ﬂpGETIdIITTi Oepedesepdi TYpaeHIipyY apKELTH Gipaef
. Foo g -
l l 1 1 1
KepeeTKinrTepre KeTTipefix: T l Z ] = lﬂd] » [EJ - I.ETI = [E]L
Engi 6-xacHerti RoagaEamera: 0 < E < % sgeHe 100 = O GonroHosxTOH,
T 7 17 (1)
[aj (gg) - Bewex. (1] < [ET:D ]

® 1. PansoHEad KepceTHIimTi gspereHiH aHHMKTAIY olJRICEIH OTAHAAD. seavabeIH
TyciEgipingep.

2. “Heriai 6yTiE ean Gonranan, pammeoHan KepeeTRimTi mspestenin memmepi Syrim

CAMTAD HHRIHHE Gepexi” gerer TymmIpeme axaxatT na? Hayabem Tyeinmipianep.

E
3 a = %‘.lra:'...'_3 Termiri a-HuH xaEJ0f MeHZepinge gypeic Somamer?

AaTTRIFyIap
A

6.1. Bepinren epHeRTepIl TYOip Typinge masermgap:
1) 345 Z) 218 3) 671 4) TV,

6.2. Bepinrern Ty6fipgl panmoHan KepceTKIIOTI gopeite TYPiEge RALIHIAD:
D2 ; 2){By: 3) 3 495" .

OpuerTepaiH Momia TalwEmgap (6.3-6.4):

1

0.5. &56] T [2?"’ 1o
6.3. 1) 81%% }( 3)16 4) o ) -
1 ! 1 A 1
6.4 1) [SE - 931: 82, 2) Moo ,[,jﬁ]a (5)F:
)
7 0.4 ; =
3) 210,75 . gE; 4) (dﬁ‘- . (%‘-a-
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BpuerTepmi kelefiTrimTepre mivTenaep (6.5-6.6):

1 i 1
6.5. 1) (bx] + (by|*; 2) b — bi;
1 1 1
3)3+ 3 4)(5x) + (3x).
Ll x 2] L L
6.6. 1)aib? —a* - b +1; 2)ct + ¢t
2 1 1 I 1
3) 5 — 55 4) x+ y? + x4 xf oy,
BemmerTepsl KelcKapTeEIEIap (6.7-6.8):
xr=-Y¥ r—-8 )
6.7. 1) 1 T 2) 7 T z
x8 -yt ¥3 4+ 253 1+ 4
2 i1 2
x - 16 a? —g? bt o4 p
3) 5 d il a+b
12 -4
a x x 2 ol
6.8. l}a‘-—a‘-+a“—1_ E}ua—rﬁ_
1 ’ L. &7
a—al ad 4+ b
_I E ] 4,1
4 - pt 12 .
3) Y 4) — :
a 5| i, {7 '
a® +b? R
6.9, OpHerTiy MoEiE TadEIEIAD:
i iz
L L 1 32 +1 32 -1
1) 3207 2. (135f +3- (40f;  2) — —;
32 -1 32 41
1
L 7y 1 1 53
3)10- 0,027i(-1] +4-16%; 4 —F-——

B

1458 1-5% +5

+
I
A

6.10. OpHeKT] panmHoHAT KePCeTHIINTI daperme TYDiHIe MAIRIHIAD:

DI e 2Wada;
6.11. GpuerTi TYOip TYpiEZe masEIHIAD:
4 a

1) 6 735; 2)at : b?;

3)¥p* b

3) 3b5;

6.12. OpEerTepain a¥eIRTATY OOMRICEIH TalRIEIAD:

a

a
1) (x +1)7; 2)xt;

a
3)x 1;

1)

4)bs - 7.

=
3

Y27 4x .

E

4) (x - 3)5.
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6.13. bIxmmamaamgap:

2 a

2 x.‘]_yd
1) + b2,a=0,0b>0; 2) = -
ﬂE +b§ rz_ya
31 i a 13 =
3) [aibi +a5b3—(E]”J.(Ef,a}ﬂ,b}ﬂ;
b (N
[[fw(]-z{ b;-z (ab)i, a>0,b > 0.
Ecenrengep (6.14-6.15):
LI
1 [24‘+E‘J
, 3
B, — =210 gy X _ _
1 - -
31._3_1.]2 4 .32 +3 .62
[- "l
[.}3 +EE] 1 1
- , B 2
) S 41II 2.5% +5

53+a sf+1

1 ) 1
6.15. 1) |———— + —— 1)-133; 2)[15 o B ‘-0,1-62;
132 - 172 172 4+ 132 6 +11 6 -1
3 l 1 _1 1 _1 1 l 1
3) 8—282] +[E+282] 5 4) [ﬁ+4-22] +[E—4-22J F
6.16. blxmmaMmamgap:
'
3 1
1) —+(l-a)* |: [(1—::*)9 +1], -1<a<1;
(a+1)2
1+a’ 1
2) T i,a}{],a#l.
1+a + at 1=a?
' MAHA BIAIMAOI MEHTEPYTE APHANFAH TIPEK ¥FRIMOAP )

OpHek, aiHbLMANbIHBIY, MYMKIH Sonambii MAHJED M UblHbL, 6PHeKmepdi
mene-mex MmypaeHdipy, moavik keadpam, mene-meqdikmi daaeadey, n-uii
dapeamceni myGip #ane oOHbLH, Kacuemmepi, payuonal kepee miiwemi dapexce
HAHE OHBIH Kacuemmepi.
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§ 7. HPPAITHOHAJI ©PHERTEP/I TYPJEHIIPY

CeHfAep WppauroHan epHekTepal TypaeHaipyae n-wi 5
Aapexen TyBip KaceTTepiH KondaHyak ¥ ApeHeciHAsp. TYWIHAI ¥FEIMAAP

Aapexe, n-Wi gapexen

TyBip, MppaLroHan spHek,
Kacher, TypaeHaipy

% CEHOEP

Y sinecinaer. Kabefrrrimrri Tybip anasma nreeapy, xebefiTeimTi TySip acTerHa

emriay, OGemmexTtin GemiMin HppanwoHATZRIETAE OGocary ceEgepre
B-crmrimTriE, anrefpa Kypermman Gemarimi. Angemrs naparpadiTapaa n-ori gepese i
Tylip, parmEeRAT EepeeTRIMT Japesis HoHe oADARH KAcHeTTEDIE oRRN-YADeHYIHLED.

Eng ockl TYpIeEIZiDVIepal HppamTHoHAT 8 PHEKTEPTe KOJIZaAEVIEL Kapac-
TEIDAMELS.

':_‘ MbICAN J 1 [51;"5 + 41@] [JE - EJE] webefiTingicin Keomyme TYpiEge HasnHEIE,
Mewyi. (543 +442)(V2 - 248)= 545 V2 + 442 2 =543 . 2453 - 442 . 248 =

=546 +8-30 -8+6 =-22- 3.6

Aayate: =22 - 346 .

_ RRBEE AT ) 2. 15%a - Yab + 30 - 23b epmerin xebeiirxinrrepre mixTeiix.
Mewyi. 15%a - Yab + 30 - 23h = (1542 - Ya . {b) + (30 - 24b) =
= Yaf1s - ¥b) + 2(15 - ¥b) = (15 - ¥b)([¥a + 7).

ey Gei: [15 - %] [%"E + 2] - |

HppanmHoHEaT epHEKTEPIl TYDIeHEIIpY Kesimge Moui of ga, Tepic Te 6o-
JIATHIH ePHEKTeH Nn-IOl gepe:xeti TyOip meFapy KaxeT Soagsl.

OpHerTen n-mi gepemenl TyfiplE ImeFapraEga MBIHA eDexelepmi
KOITIAHY KasHeT:

1) erep n mmym cam Gomaca, omga Tybipmim memi Mogyir TambachkIiMeH
ATbIHATRL,

2) erep n Taw, cad Goxca, oA TYGipAiH MaHl MOAYVIRCIZ ANBIHANEL.

) MBICAN

3. J:izl +. 9442 4 J:M - 24,2 apHeriHiH MeHIE TabnARIK.

Hlewyl. TySip iminneri eprexTepni TypreEmipemis: 34 + 244‘5 = {4 + 3~f§ F seHe
34— 247 =(4- 32 F.
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Cornn

V34 + 2443 4 34 - 242 = [4+31.|’§]2 +J[4—3J§]2= 4+ 8342| + 14 - 342 =
=4+342 —4+342 =842,

Hayabsi: 6/2. J

Ergi GemmerTiy Gexiviz uppamtoEaIIsETal GocaTyvFa MEICATIAD HeJ-

Tipelix.
!l.’-j MBlcAR Aily Sl B
s 3+ 3

MABTHIE eTin TYpaeRxipedis.

GemmexTepiEin Seivinne Ty6ip Tarbacer Gog-

IT ey, 1) 1 Beameriaig Geomdninge !i',,"f: caper Gepinren. Oewt Ty8ipmin aeTHEAAFED
3
3

epHerTi 5% fFEE Typa TYGip MMFATHEE eTin TomnETRpaMers. On ymne 5-vi 25 camwma
xebefity Rasmer. [emer, Geplarer GemmexTin oTerver Mem Gedinde 425 comsmma
rebefiTenia:

. e 3 15 . 425
15 _ 15 .45 _15.425 _ "‘"_=3g.ﬁ_

5 5.4 iz 3

DaIIIeriHiE, AMTBEHFE GTIIEKTEH AHBDMAIMBLIRFRI — OemgiMinme Gip

i

3++3
EOCBUAFRIITE DASHKAT GOARIN KeJreH KochIHAwl Sepinren. Mynaad margafins Geminin

TyGipner Gocaty yunn SermexTiH aasiver Mes Serinin Gemivingeri epHerTiy TYHEIEgEC

2)

apHerige, AFHEA 3 — -\E apHeTiHe KebeiTenia:
6 _ 6.(3-48) =ﬁ<3—~f§}=ﬁ{3—u’§}=3_£
3+43  (3+B)N3 -8 9 -3 6 '
| Hayade: 1) 3%; 2) 3—-u"'aT. J

\'.

1. PammoBan epHeKTepIl XoHe HPppAIHOHAS apHeKTeD Il TYDe BIipy e ANEIDMATITEL-
aur, Gap na?

HaTTRIFVAAp

A
7.1. OpHerTin MoHiH TAORIHIAD:

1) ¥20+457 -{f20- 57 : 2) Y10-v19 {10++19 ;

Y4 + I7)
3) #Q—JE-#Q+JE: 4) —ﬁ — 7.

EcenTeggep {7.2—7.4):
7.2. 1) 3v8-518+12+50 ; 2) (-.,.I’E—JE)E-J*EEE;

a0



T o3

7.4,

7.5.

7.6,

7.7,

3) (242-3) -48; 1) {517 \iT+5.

3 1 k g 1 1 :
1) §7-v22 474422 = 4+24'_+4—3J§'
3 3
}6—21"5+E+2\I"E; 4}‘F+2+ +J‘
a 3 OE_ - 1 1 )
1) [J;—EJ;+4JE] i ~\E= 2) [Ju,?a + 3‘[; = ,#ﬁ,?ﬁj. J3;
Ifa:l 4 a ) a2 . %_# _ 1 WI. £
E’LE'JE*JEJ'J;’ ‘”[ RS -
BemmexTiy feximinge paguranrgap (Tydip Tamfackr) GoaMaiTEIH eTim
neleci epHeRTepgl TypaeEIipigmep:
[i] = o 5 : 2 . 3 :
]-)ﬁ_ls '-') ‘\lrﬁ_-f]_’ 3}x+-¢"E’ 4}1—\{5’
1 4 : B x=+2
EeE VEEE TE-SwY Yew
B
Blrmamgaggap (7.6-7.7):
l}r 1 Ya+1) ao
L{E—l Ja | #a-1’
2) B+l 1 :
u"_+1-'#,|f-__1 “JI—1+1E'
) at = H
3}{{14.‘5@ u—rrjﬂ+db+h25
= 41 1
n"_+1+4"' -x
2 o
J_ u'r_ P+4q;
qr Jq
2) JE+I+J_ p>0, g>0;
g) Yab' —adb _ T T 40,550
Jab

al a, 4 .
g Yo -a¥b  m pa0, b0

Yab



7.8, BemmerTiy fexidig uppanoHal epHeKTeH GoCcaTREIHIAD:

1)&; 2 L; 3)_;;
243 + 442 442 243 45 - 243
15 6 32
4) ———: 5 s 6 s
)31@-1"5 )2—5‘.@ )3+ﬁ!§

e ‘1_
o P IO 2 S 8) 2 . az0
1-+b 1+ +a

7.9, Blrmamaamgmap:
Iy _b‘- —.'r“' b N b b
1[4 ’§+n1=[1‘ O [(a-b)- 210 sa-b|fErloa)

' HAHA BIAIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMOAP )

Hapexce, dapexceniy Hezizi #eone Kepeemiiiti, QUHKLUA, OHBIH KACLEM-
mepi MeH zpaghuzi.

§ 8. JOPEIKEJIK ®YHEITHA, OHLIH KACHETTEPI
KOHE T'PADHTT

CeHfep HakTel KepceTKiwTi fapesxcen dyHKLWAHE H, ¢
VFBIMBIMEH TaHbICACRIHAAD: A3pexe KepceTkiliHe : :
Tayendl Aspexen ¢yHKLWA rpadurin canyael yipe- TYWIHA| ¥FRIMAAP
HeciHaep. DYHKLMA, rpaduk, gape-
Wei DYHKL WA, A3ENEH IH,
Kez renren HakTHl O CAHEL YILH OH aHHBEIMA- | kepceTkilwi, HaKThl caH

JIBL X% CAHEIH AHRIKTayvFa 0oJIamgsL. = -

AHRIKTAMA,
flx) = 2", 0xe R (1)

hopmynacetMen Gepiazen PyHkyUAHB. dapewenir PyHryua den amaiidsl.

Mysmga mepexeHiH Herizl peTiEge x Tevelciz aAMHEIMAIEICEI, AN OHEIE
Oepere KePCeeTRIIm peTidge O HAKTRI CAHEI AJLIHFAH.

TemenTi CHIHBIOTAPIA JoPerEeIir VHKIHAHLIE KepceTHim HaTvpana
sxeme 6yTiE caggap GonFal RaFrgafiTapAsl KApacTHEIPALIHIAD.

Mzeicansr, © = 1 Goaranma rpadHri KoopIHHATAIAD ASBIKTBIFRIHEIH
I :mene I mmper Tepiniy GHccek TPHCACKIH GepeTiH f = X CLISHIKTLIE hyHK-
nusacs (21-cyper), ax o = 3 GorFanga y = x* yimismmi gepeseri GOy EKIIHAHEIH
rpadmri kyOTeix napaboransl GepeTtinl Genrim (22-cyper).



bk Lk,

Eh
]

]

21-cyper 22 _eyper

1. Harypan geperxern QVHEEIHAIAPIEE 0apILFREIH
y=x".ne N (2)

dopuyviaceimern Oepyvre Gomagwel. n = 1, n = 3 GoaFaHdaFsl HATVPATI
KepoeTriImTi mepesmerniy VHRKIHAIAD KADACTRIPELI IEL.

{2)-dbopmyaaga n = 0 Gogran margaiga flx) = x? =1, ouga QyERIHAHBIH
rpadwri opguEaTazapsl 1-re TeH abcimeca ocime mapaniens GogaTeE ¥ = 1
Tysvie Gepegl (23-cyper).

(2)-dbopmynagarel n caHel YD caEgap (2; 4; 6; 8; ...) Gomca, omga
onapiely rpadueTepi 2; 4; 6; 8; ... gdepemxerni nmapabonanap, I TAK cAHIAD
{(3; 5; 7; 9; ...) boneca, ouga 3; 5; 7; 9; ... gepesxerni napaboganap Somagsl.
Ay gepexeni YVHRIIHATADIEE rpadHKETepl — opgHHEATA ociHe KapaFaHIa
CHMMETDHANRI, AT TAE, Zepemer dvHrmuamap rpadbmxTepl Gac HyxTere
EAPAFAHIA CHMMEeTPHATR] KHCLIETAD.

i

W]

RT3

7]

23-cypeT 24 eyper
2. (2)-dhopMyIagarkl 1 CAHERIH — CAHEIMEH ATMACTRIPCALK,
y=x".neN (3)

OyTiu Tepic xepeeTriinTi mpperemik MVHEITHMA ATAMBIS.

(=]

1
24-cyperte y = x7° = OVHKITHACLINEIH, a1 25-cypeTTe y = x° =—
PVHRIIHACKIHEIHE Tpadiri mepoeTinres.



1 1
Yy ="7 meHe i = (OVHEIHAJIADHHLIE MOHIED JKHEIHEL Gipaeii Gonyel mymiia Ge?
'y A

Aayaber Tycingipi Baep.
Exni on meHe Tepic felimer KepceTHIINT] Zepemernik MVEEIHAHBL
KapacThRIpaHEIK.
3. Erep O = % {n, m — ezapa ma:?‘l HATYDPAJI caggap) meHe m < n Gojca,
OHJa oH bemmer KepceTRimTi y =Xx" mepexemik QOVHKIMACHIH aJaMBI3.
Byn dvarnuausg rpadmuri 26-cyperte Gepinren.

[N

I‘I J.':-

T of— gl cdid |

s

e

LA

26-cypeT

L=x .

{(n—scyn can)

28 -eypeT

4, 0= % {n, m — ezapa *xal HaTVPaAI cCAHIAD) FHoHE % =1 margadsIHIA

o Oemer KepceTKimnTi y — X" mepe:EeniK (PYHKIIHACHH aJIaMBIS. Byn
dvERDHAERIE rpaduri 27-cvperTe Gepliren.
m
5. Erep = = (n, m — esapa xail HaTypaJa cangap) Gosca, oHma Tepic

m

femmer KepceTKimTi y =X n Iapesey VHEKIIHACEH AJTAMBIS.

m

y=x o dyEEDEACE rpadHrigig mammel Typl 28-cypeTre KepoeTinreH.

Hppayuonaa kepcemyiwumi dapexnce mypans myciHik.

a = 0 meame O cAHLI HppallHoHAT cal fomesm. OHIA HppaHOHAT Japeixeri
{ CAHBIHBIH, SFHH & CAHLIHLIE MAFLEIHACHIH AHBIKTAHLIK. O yIODiE MBIHA
VIO JEAF ARl KAPACTEIDAMELS.
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1) a = 1 Gomea, ouga 1* = 1.

2)a = 1 meHe (. HPPAMOHAT CAHLL ' PAITHOHAN CAHBIHAH YIKeH (O = r ),
Gipax r, paIHOHAJ CAHBIHAH Kimi (O < r,) GoJcheH, AFHHE r,< O < r,. OHZa
r, < r,EeHe gl < g% .

Memer, HppaHOHAT KepceTRimmTi a“ cannl mZape:mmenepl Kes KeJreH
F,, T, DAIIHOHAJ CAHEADEL GogaTeim 4" MeH 4" caEJAPLINLIE ApPACLIHIA
opHATackaH cal: 4 < g% < g . Ockl 3aHIBLTRIE, Ked KellleH a =~ 1 maHe
Hed HelJTeH HPPAIIHOHA CaH O VIOIE opBIHIATAIEL.

3) Ezal 0 < a < 1 apanblfeIH KapacThIpalnlk. Bym :margaina r< a
MeHe r, > O ymim r, < r, JKeHe @' > g% IIEIFagbl, OJaH Gomxca
at < g* < at amamsiz. Ockl 3AHARLIRIE, Ked HeareH 0 < a < 1 xoHe Kez
HelreH O HPPAITHOHAT CAHBI VINIH OPBIHIATATEL.

Panumonanl HepceTHIITI meppemenep il KacHeTTepl HppamHOoHAT Ke-
ceTHIINTI gaperdenep YIOiH Je opBIHIANAIEL

Engl mepceTrimi HakTeI canzap OolFaHEgaFhl Japerxellk (QVHKIIHAHEL,
AFHH § = x* (({ — Ked HelTleH HAKTE CAH, X — Japedellilk (QVHEKIIHAHLBIE
aprymenTti) dopmMyraceiMer Gepinren gspesEe ik OVHKIHAHEI Kapac-
TRIPAHLIE,.

Erep o > 0 Gomdca, gepexermix OVHRKIEAHLI ¥ = 0 Rarmgafinigaga ga
AHBIKTANFaH QOVHEIIHA Jel ecenTelimis, cebeli 0 = 0.

Erep o € Z GoJeca, gopexenis pyvEEIHA x = { Hemece ¥ < 0 margafismaa
Oa aHBIKTadFad QyHRIEA Goasm Tabeuragsl. O caHsl Eyn cas Goica, oHZA
y = x* OVHRIMACH HYT OYHEKIIHA, a1 O Tak caH Holca, oHIa Tak QVHKIIHA
Gomagsl. COHOBIKTAH I = x“ gepemernir pyvERIHACEH x € (0; +x) HETED-
BAJNBIHIA 3PTTeTeH JHeTHLTIKTI.

® 1. Jepexeniy GVEKIHARRIE Tapeie KapeeTKiMmiRe SafTansleTl TYNISpiH aTAHIAD
JHeHe OFAH MEICAT KeJTipiegep.

2. [0; +e=) apalEIFEIEES OPHEAJACKAH i = &7 MHeHe y = -U"J_- OYERKIHATADEHEH ID-
dEKTepine cAnaTTAMA GepiETen.

3.y = a7 meHe y = X7 OVHKIHATADHHEH AHBEIKTAJIY oOIRCTADEIHAA KAHTAR
afispMameLTEy, Gap? Hayabsm Tycingipingep.

HarTeIFyaap

A

i = flx) dyERIHAcHELE rpaduria carsggap (8.1-8.2):

- e

8.1 1) f(x) =x%; 2 fx)=x5;  3) f(x) =x3; 4) f(x) =x +.

¥ b™

8.2. 1) flx) =x%  3) f{x)=[§il; 2) fla) =27 1) f(x) =(3x)1.

1]
1]



B8.3. Bepinren rpadmr Gofiemma y = flx) OVHERIMACKHEIE KacHeTTepin

aTaggap (29-cypeT):

——=T R Ry BN P

= £
0 I{'-Ei .

1) 2)
29-cvpeT
B
8.4, y = f(x) dVERUHACHIHEIY aHBIKTATY obIBIcEIH TabuIHgap:
1
1) f(x) = B 2) flx) = x4+ 32;
1
3) f(x)=x"254 2; 4) flx) =—— + 4.

8.5. y = f(x) OVERIHACHIHEIE MsHIED EHBIHEIH TabBIEIapD:

1) f(x) =xi- 5; 2) f(x) =% + 8.5
3) f(x) =x*7 — 2: 4) flx) =— + 17

Kapanaiizim Typrergipviaepsl xoamaseim § = [f(x) OVEKIHACKIHBIH
rpaduriza carsEgap. I'pad#xti xormasen GVHEKIHAFA CHIATTAMA
Gepingep (8.6-8.7):

8.6. 1) flx) — 2) f(x) = + 3,5;
3) flx) =x%5— 2; 4) fix) = 3 + 2225,
2
= - 0 e - -
SN AR = L

3)fla) = (x+ 1)t —2,5; 4 fx)=(x+1)7 +3,5.

8.8, Teumeyaepain Heme TyGipi GomaTeiEeiH rpadHMKTiK TecinmMen Kepce-

Tigmep:
1 = 1

1) & =45 222 -x=0; 3) 5 =x4 4 Jxr=-—
A A



8.9, TemcizginTep HyleciH rpadHKTIK TecilIMer Imenriggep:

> xt, S
ysx+4; Iy < —x;
< xt, “x”,
3) ¥ q) ¥
yaa y>-x'.
' HAHA BINIMAI MEHTEPY¥TE APHANFAH TIPEK ¥FRIMAAP )

Hapexncenir pyHKyiLa, MmybiHAbl, UHMEZPAL HAIHE OHBLH Kacuemmepi.

§ 9. TAPEKEJIK ®YHEIHAHE] JTHOOEPEHITHAJIAY JKOHE
HHTETPAJJIAY

® CeHgep HaKTE KePCeTKIWT Aapexenik ¢y HKLWAHE H, g
TYEIHAEICEIH Taby epexenep i KongaHyas yilpeHecingep. TYAIHAI -'I:ﬂ::l MAAP

DYHKL WA, gapemen diyHi-

LLMA, TYBIH AR, 28500 KEl
DYHKLWA, MHTErpan

[ CEHAEP Depessenin dyErmmanss gepbec skaFgafiIaDEIHEIH TYRIHIECEE
Y BIAECIHAEP: J
ecenTey opMyIaTaphl Geriti.

Ax)=a" ne Zmenef(x)= \l'r; { x = 0)dy HXIHAI PRIEEH TYRHIMcH cofikecigme f(x)=

1
=& Vimene flx) = J_ hopMyIATADEIMEH TAOELTAE.
2qx

Eumi flx) = 2, x = 0 meHe (0 Ked Kell'eH HAKTEI caH GoIFaHaarhl
ODeperxe iy QVEKIIHAHLIE TYVEIHILICEIH ecellTeyV (hopMy.IacklE Oepeliik.

Teopema. Ecep x > 0 maHe O Ke3 KedseH Haxkmbt caum Oodca, oHda
flx) = x° dapexcenin QUHKHUACBLHBLE MY bLHIbLCBL

flx)=(x =a-x*7 (1)

ropmyaacel e mafoinadot.
Haneadey. 10-cuHBNTa Gepilred TYRIHAMHBIE AHBKTAMACK! GoMbIHIIA
maJenney ANTOPHTMIH KOJEAHAMEIS:
1) x-re Ax scivimecin Gepemis: x + Ax;
2) apryMeHTTiH eciMinecine cefikec QVHKIIMARLIH, eciMInecis aHBIKTAHMEIS:
(1 + E}“ -1 ;
B |

flx + Ax) — f(x) = (x + Ax)* — x*= x°

3) dvERINA eciMimecidig apryMenT eciMineciHe KATHIHACKIH TAGAMEIS:

a7



MAx Ax E
—_— X

i o |
|1+—] =4,
L x 1

Ar
A

h1+
Ax) - S
L) St A N RN L S

¢

R

= U

4) IWEKKaH KaTeHacTeIE Ax — 0 Kesimgeri meriz Tadameia:

r‘{x+ﬁx}—f{x}_}ﬂ.xu Daram fx)=(x*) = a-x*" L D

Ax

(o
Fes xeareH HaKTHI O ca®el ViOig Ax — 0 Kesinge J

X

—}{Iﬁo.u'a

i w L g i
vimig Ax — 0 margafiga ———————— = 7 eKeHIH nemengeik.

bS] =

OBI. O

Hanendey. Anguimen feNOeKTiH ATRIMEIH HPPANHOHANILIKTAH Go-
caTafiniy,. O yuni e GemmekTiH aTeMelE ga, Gemivin ge adsiMelHa TyHiHIeC

epHeKKe KeleliTemia:

1
1 [ ArW Ax i
Axg [1+—1f—1-[1+—j2+1- -
1+ —] =1 x X 1+ —==1
i _I _I x
L - A Axg | __fu A 1
x s (1+—lf+1 '—(1+—f+1
X x 'y X
] ]
_ 1
- - .
AxE
[I+—jz+1
X

Conrel GemmerkTin Ax — 0 YMTRLIFAHIATEI MaHL m—‘— BoJtagel. D

'\Iﬁ
1+ -
@ o=1,0a=2yWiH Ay — Oxaraaiga T = ot BoNaTeIHEIH 834epiH Aanenie Haep.

¥



T" MBEICAN | 1. Bepiarer GVHERIHAJIADILIH TYRIHARCEE Ta5aMRTE
o a

1) f(x)=11x 1 +2; 2) f (x) = ¥Bx -1 — Bxo™,
IMewyl. TYysIHIRHE ecenTey epesedepl MeH (1)-dopMyIaHE Kol IaHAMELS:
A I« 3. 1 1t
1) flx)= (M1 1 4 30 y=173. L_% cx 1l g fErel o g R,
i = g o &
2) Fila) = (38x 152970y = ((Bx - 1) 52Ty = g{dr— 1% « 3 = 5 ¥

. ] =
»* 0,75a™%% = g'[?il' -1y % - 2.76x ¢,

14 w
Hayadew: 1) -3x 1 + Jg 11 2) giax —1)% - 3,75

1
i

Cengep HAKTH KepoeTHIimTi gepeskernir yHKOHAHBME HETerpaisrH Tabyasr yipe-
Beclgaep.
Hepe:remiy QVERIIHARRE ATFAINKEL (DYHRITHACEIH ecelTeY (popMyIackIH
Sepeiin.
Teopema. ¢ = —1 Soazanda y = x* dapercenik QUHKUUACHHBLY AN2AULKbL
PyHKLUACH
a+1
g

o +1

F(x) = +C (2)

gropmyaacetmen maboinadet.

i+
Haneadey. F(x) =;+ : + C dyvaruuacel flx) = x° OVEKIHACKIHBIE
anFamKel QYVHKIHACH OOJATHIHEIH KepceTy Kepek. OJN YIOiH aiFaimkbl

OVHEITHANLIY AHEIKTAMACLIH KOJISHAMEIS:

gt b 1 1
_ .l (321 = : ST D
Flx) [Mi f —— @) = @+ 1) 2 2 = f(x).
; MbICAN ] 2. AMMKTAIMAFOH HETECD LTI Tl niTsrE
..' -Id E
1) Ja® el 2) [y ®day 3) fxt da.
HTeuyl. (2)-dopMyIaHE KOJATAHAMELS.
A L
A = ¢ 2 2 2
Dietde=2-4¢; 2)fylde=——+C=—+C=-—=+0;
4 sy ) Vx
2 2
5 4
& . P 9
8) [ xtdx = b S i e 7
Byl al
4 4

Io{. 2 4 E
Hayabes: 1) T+ C;2)y=-— +0C; 3) Ex‘ + C.

X



!Mhlc.ﬁﬂ } 3. AHRIKTIIFAH HETETDAIIEIH MAHIH ecemTelin: -\
B L
1) [x'dx; 2) [x%dx.
a 1
HOlewyi. (2)-hopMyia MEH AHEKTAJFAH HETeTDAIIEL eCeOTeY GopMYyIACKH KOdIaHAMBIE,
TP 5° 2 135 _ 8 20
1) ér = E‘ i = 3 q = 3 g = i
3 =+1 i i
- o 2y310 2.8 2.1 2
2) [xldx = =2 - - =2 (243-1) =22 983
4 1 5 |1 5 o 5 &
~+1
Hayabe: 1) 39; 2) 96,8,
\_ i
!Mhlﬂﬂ.ﬂ } 4. y =2 KHCHIFH Keme y = 1, x = 1, & = 16 Tyayaepimen men'rc..'n'm;\'
SHAORIE, (hErY DAHEIH AVIAHEIH ecemTemin,

Mewyl. Haaely, GETYpAHEH reoMeTpHAMNE Keckini 30-cyperre Gepimren. MHaserk
DHErypoHEH AVIAHRH ecenTey GopMyI0csH Ko INHAMELD:
#.Ih

Hayadei: 9,8 xe. Gipa.

\, o

® 1. Erep f(a) = 2™ (n € N)Goaca, orga f(x) € R rysmepemes gypeie oa? Moy absm
Tyciegipingep.
2 y=ax"({n € N)dyExnuacrHnE KAHAAH HYKTeNe AJFAINER GyYHERIRACHE Tabyra
Gommatiner? Hayaben Tycingipingen.

HarTeiryaap

A
y = f(x) OVHEIHACKIHBIH, TYRIHILICHIH TabsHIap (9.1-9.2):

-

9.1. 1) ﬂx} = x%; 2) f{x} =x.- E 3) ﬁx} =x1rl_n; 4) ,f{:-\:} — x 1+3 i

a0



9.2,
9.3.

9.4,

9.5.

BITI

9.8.

1) flx) =2 ) fAx) =275 3) flx) = x7 4) flx) = x".

i = f(x) dyurmuaceaey rpadurize N(a; b) EyrTecinge myprisinren
JHAHAMAHBIE TeHIeVIH JHAsbIHIaD:

1) flx) =x %, N (&5 3); 2) f(x) =x * + x, N(L; 2);

3) flx) =x*, N(1; 1); 4) flx) = x* + 3x%, N(1; 4).

y = flx) byvarnuscuany [a; b] kecingicingeri ex yIKeH some ex Kinri
MeHIepiH Tabumap:

2ol =

1) fix) =x§, [1; 4] 2) fix) =x'3, [1; 8];
3) flx) =x§= [-8y=LF 4} flzx)= xl‘, [1; 16].
y = f(x) GYHRIHACHIHLIE ATFAITKEL QYHKIMACKHH KASBIHIAD:
1) flx) =x""; 2) f(x) = —2x";
3) f(x) =ix g 4) flx) = 0,5x°5.
. HETeTrpanIisl ecelTeHIe]p:
1) ?x%dx; z)jﬂa :
¥
3) j:flx_%dx; 4}Tﬁxidx-

Bepinren KHCRETADMeH HIeKTelIleH KASHIE (HIVDAHEIH ayIaHLIH
TadLHIAD:

1

1}y=xzsx=15x=4! H=ﬂ;

Dy=—F.,x=1Lx=2, y=0

-
-

B
y = f(x) OVHEKIHACHIHEE TYHIHABICHIH TabbIHLAD:
1) flx) =x" 4+ x2% 4+ 10; 2) flx) =x"*— x5 - 5,8;
5 a ]
3) flx) = x° + (x - 2)"; 4) flx)=x% — (L+x*)*.

« = flx) dyvarmmackHEE rpadurize N{a; b) msyxTecinge myprizinren

HAHAMAHRIE, TEHISVIH HasRIEIAD:
61



1) flx)=x*, N &; 2| 2) fix) = x% + 2x, N(1; 3);

3) filx)=x El, N(—1; 1); 4) flx) = x*— 327, N(—-1; —4).

9.10. y = flx) dyvEruuaceEEH [a; b] keciugiciumeri ey yIkeH xmeHe eH Kimml
MoHIH TAORIHIAD:

o
1) f(x) =x2, [1; 97 2) fx) = x5, [2; 3]
3) flx) =x3, [8; 27; 4) f(x) =x 7, [1; 16].
9.11. y = flx) dVERIHACHIHLIE AIFAINIKE QYVHEKIHACHH EasbIHIap:
1) flx) =x 0 4 %25 2) flx) =—2x5% +x;
3) flx) =x* +4 ; 4) f(x) = 5x T iyt
HuTerpangel ecentergep (9.12-9.13):
T 2 a
9.12. 1) [(x + 1) dux; - ) L.
: ‘5 + x)
5 145
9.13. 1) [5(1 + 3x)y""dx; 2) j 0.4 (1 4+ 0,2x)%dx.
0 L
0.14. Bepinred XKHCLIKTAPMeH IMeKTeJTeH KAZLIE (QHIVPAHLIH AVIAHLIH
TaleIEIap:
Dy=x°4 =12, x =3, u=1;
2y = —x%, x =1, x=1, y=-2;
y=x" x =4, x=-1, y=-1;
4) y = —a?, & =8, x=-2, y=2.

| FANBIM-MATEMATH K A Rb XABAPAAMA OARBIHAAHOAP )

9.15. Ileeiinmap maTemaTHri Horams BepayiammE x©
GOVHRKIIHACKIHLEIE AHBIKTAIFAH HHTeTPAJRIH

Tabyoely QopMYIACEIH KOPLITEII IILIFAPFAH.

H. Bepryinma
{1667 —1748)
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63IH/I TERKCEP!

1. 0,64 + "-15; + ﬁ epHerimin MeHIH ecerTenmep:
A) 5,3; B) 0,3; C) 2,8; D) 3.
1 1
2, a® +2b* epHerlH KBagpaTTaHIap:
L1 1 i1
A) a+2a* b +2b%; B) a+4a’b* +¢.H:a2
1 1 1

D) a+2a’b' +4b°,

Mll—'

C) a+4b*;

3. ¥2° .3 - Y2 .3" epmerimin Memim ecemTeHmep:
A) 56; B) 18: C) 12; D) 36.

1
4., g-HEIH KaHgal MeHiHIe (cf' ) i= g* Tengiri aknxaT GoJIamEI:
A} a — oy can; B) a — Hes HelTeH calH;
C) ompail MaH HOH; D) a — Tepic emec can?

1

5. Apacrrrga 12" epmeri opHEanackau TisberTec exi GyTin camakl aTaggap:

A) 1 meme I B) 2 :mene 3:
C) 3 mome 4; D) 4 smeme 5.

6. (-UE—E{E) (J_+2\Jf_) + 44_ y' 6DHETiH HIKIDaMIaHIAp:
A) x*; B) ¥ -85';  C) 2 —y'; D) Ey .

1 1
7. (i)“. (E] ' :
a7 5 MeH1 HETE TEH,
A) 1; B

i

1
9 C) 0.5; D) ;?

1 .
8. Erep ¢ T Gormca, oEga Y625c° + ¥32¢4 + 36 epmerimin meminm
TabsHIap:

A) 13; B) —13; C) -1; D) 1.
a-—b .
9. ————— Gemmerin KeICKAPTEIHAAD:
P RS
gt o gt g 4 p P LU
A} T! B} T! C} b’ D}
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10. 54a°b’ ¢* epreriggeri kebelTKiIITI TYOip TaESaCEIHEIE ANIEIHA IOEIFA-
PHIBZAD:

A) bdabeia'b; B) 3abciab® ;
C) 3ab‘ci2ab ; D) 3abeibda’h .
11. 1’_1@ % Gemmerigiyg Gemivin EppalHoHANSEIETAE SocaTelEIAD:
B = b
W 25 + b 5+ Bb 25 - 5
A)s—b‘ B) 5-0b £ 5§-b D) 8+b

12, x* — 16 = 0 Tenmevinin meme TyHipi Hap:

A) 6ip Tyb6ipi Gap: B) exi Ty6ipi Gap;
C) mexcia rem; D) rept Tyhipi Gap?

1 -1 & ".i_ 1 1

ey a3y PO - O S

13. | ] — |a? - ll - |at +1J ePHeTIH BIKITAMIAHIAD:
\a? + 1 2?2 + 1 . / b
1 1
2 Dg? a2 + 2

A) s B) ; C)1; D) -

1 1
{a — 1) {a - 1)2 {a - 1)2
1
14. y = ¥' pYHKIHACLIELIE rpadurine abemuccacsr x = 1 foraTeia HYKTege
EYPrisinren sHaHaMaHBIH TeHIEVIH JHashIHIAD:

1 8 1
Ay = Jx— 73 Bly=x- 3

1 1
C}y=1x+2; D}y=4—x+

i | ea

. 15 = .
15. j; x'dx HHTerpaJ blHBIE MeHIH Tabnigmap:
il
25 25
16’ C)—16; D) -1.

A) 1; B)

16. y = q'rJ—c =10, r =4 KACHKTAPEIMEH MIEKTEITeH JHASEE QHTVPAHEIE
AVIAHRIH eCeITeHIep:

3 ] 16 2
A) E! B} ﬁ! C} g 7 D} g 2
' HAHA BINIMAOI MEHTEPYTE APHANFAH TIPEK ¥FRIMAAPR )

Tendey, mendeydiy, mybipi, anvikmany obavicvl, MaHDec meHdeyaep,
n-uii dapexceni mybip, dapexceze woizapy.
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Bce y4ebHukun KazaxctaHa Ha OKULYK.KZ

MPPALWNOHAN TEHAEYNEP

§ 10. APPATIHOHA.I TEHIIEY

-

CeHiep MppalWoHan TeHAEYAIH aHblKTaMackiH Bine- A
ciHaep, MppaLMoHan TeHaeyaeri afiHpMaNbIH B MyMKIH | TYWIHAI ¥FLIMA AP

BORATEIH M3H B2 ¥UBIHEIH Tabyasl yiApeHaciHgep. TeHaey, UpPaLIOHan TeH-

A€y, aRHBIMANLIH BIH, MyMKIH
BONATEIH MaHAB HMbIH b,
TeHASy Al H Wwewini, Berge
TyBip J

' ECKE TYCIPIHAEP )

KecTenl TonTrIpriggap:

3-keeme

Termevais aTayseL Tegmevols memingd

Fecrerl ToaTeipy GaphICEIHIA PAIHOHAT TeHIeVIEPIl IMeITy HoJIIapED
ecke Tyclplngl. Exgl rergevaly remecl Typlre memenia.
1
'u"; =4 10- u"; =410 - % =4 TeHASYNEDIHIH X OFapkl4a KapacTelpeUFaH TeHAeyNep asH
KaH4ai afbipMalbapfe Gap?
Myszafl TeHIeyJep HPPAIlHOHAT TeHIeVIepIly MeIcangapsl Gomagel.

AnrkTaMa. Alinstuaasiest mybip maxbaceiksty iwinde Oepinzen He-
Mece Oenulek Kepcemkiwmin Hezsizinde fepincen meHdeyaep UppayoHan
mendeynep den amanadst.

1
MbIC = ;
o 1x+ +/3x + =D.ﬁ+x3=ﬂ.~'E=1ﬁ.2-'\“.|";=11'mewmpi

HppaOHoHAT TeEgeyep Gomaner Bipimmi, yorismi mxese Teprimmi
TeHEIevIepae ARRBILAnsl Tybip iminme, an exinmmi Temneyze afinsmanwr Gesmex
HepeeTHIITTI gape xeHiH Herinigme Gepinren.

CompiMen maTap, Glpimmi :meme ymimmi Temmevmepgeri Tybipmiz nep-
ceTrlml sxym cam, anx teprimml Temgevaerl Tylipain repcerrim Tax cam
GoJagsl.

[iT5]



% CEHAEP

Y BINECIHAEP: Kepeerrimi xyn con Somateie TyGipaepnis tydip imingeri epHe-

rinig MAFRIHACKH AHHEMATEIEREH MaHI Tepic emec GoJFIH HAFIARRIHIA
fomamer.

CongmikTan kepeerkiml syn can Gomatemm Tyb6ipaepl 6ap mppammonan
TeHAeYIeDIl ey GaphichHIa APH(MEeTHEATRIE KEATPAT TYOLD YFRIMEL ecKe-
plrenl :mome aflHLIMATEIHEIE MYMEIH GoIaTRIE MaHIeD HHULIHE lagemimenl.

4v = -16 uppaunonan TeHgeyiHiK Wewimi HenikTeH Boc ¥ubiH Gonage?

3. 421 +3 = x HppamHOHAT TeHgevViEme Tybipain kepceTkimi swym \
exeHIH ecrepin, TyGip TaRfackIEEIE, ivriENeri apHEeKTIH AHHEI AT RIHETH,
KOHALHE MoHZeplHIe MOFEIHACH! GOIOTHIHEIH AHBIKTAY KEeDEeK.

IMemer, AHHBIMATBIHEIE MYMEIH GolaThiH MeHIepiH Taly HDPPAIMOHAT
TegJevain wypamgac Semiri Gomem Tabermagsl.
CeHaep aiHBIMaNEIHEH MyMKEIH BONETEH MaHAE P MMBlHEH Taby GofkHwa Binimaepingi
keHelTeciHaep.

2 2y 4+ 83 =x HppAITHOHAT TeHETeViEgeri afHEMATRIEEE MyMEiE G-
JATEIH MaHIeD HHABHRHE Tl AR,

) Mbican

; : N T AT Z 3 =0, A
HTewyi. Tergeyzeri Tybipain xepeetrinm myn can SonFaEIRKTAH [21 Ty TeHei-
x>0

x> =1,5,

EiwTep mylecir anamen. Byxanm [ =0
A

TeHeisminTep mylecinig memini [0; +e)
apaaerFel Goaamer (31-cyper).
—l*ﬂ B -
31-cvpet

Aayasdel: [0; +=).

4 VI + 3 +J4-x=0 HppATHOHAT TeHAeViHmeri afHBEDM UTRIHEH,
MYMEIH S0JIOTEIHEH MOHIED HHBHKHE Tab ik,

2x +3 =0,
HTewyi. Tenmeyne xBagpaT TyGipaep GepinreH, cOHORKTAH [41 Y " reHelagix-
Ll »

¢ 2 =15 . -
Tep mylecin amamera. Bymam [J' g "7 renplamivTep suyltecimin mentin [-1,5; 4]

X
apasaerFsl Sonoger ( 32-cvpet).

—1‘35%§:4_EQEEQEQ;¢

32-cvper

Aayales: [-1,5; 4].

66



“ J2x = 1 + 44 = 1 = 0 uppaunoHan TeHaeyiHARr afiHbIMaNLIHEIH MYMKIH GonaTbiH
Ma3HAep K MbiHbl BOC 3WbiH BONATEIHBIH 838PIH KapacTeipeiHaap.

HppanHoHal TeEIevIl ey — OHLIH INelIiMIep *MHLHEH Tady.

. MbICAN ) 5. 3 mene —1 caHEmADPEL /9y + 3= & HPDAIIHOHAJ TeHAeyinin Tyoipaepi

Sona naa?

Hewyi. On yime casgapaer Gepiaren TeEneyre Koames. ArenE, /2.3 + 3= 3 veHgiri

AKHEAT, a1 (2 (-1} + 3 = —1 Terairi axuxar emec exemin anamers. Comaa 3 comm
TeEAeyAin TyOipi, am —1 canwr Berge Ty6ip Goamamsr.

Hayabes: 3 comnr Ty6ipi Sonaawr; —1 Gerxe TySip.

® 1. HppanwoHaT TeHIeyIlE pATHOHAT TeHIeVIeH KaHmal earemeiri Sap?
2, HppanuoHan TeRdey MeH DAllHOHAJ TeHIeVAIH KaEIod YHeacTREKTApsL Gap?

Harrerryaap
A

10.1. AHHEIMATEIHEIHE KaHIall MeHIeplune epHerTiH MarsHackl GoIamkL:
1) Jx=bs 2) T -x; 3) ¥x + 16; 4) 1 - x?
10.2. AFHEMATEIEEH MyMEIH G0TaTRHE MaHILD MHUBHEIH TalkIHIaD:

DA -8r; 2)Y-25: 3 Per++a Hr+fad - a9,
10.3. Tybipl Gepinren can GoNaTEIH HPPAITHOHAT TeHIeVIl KYDACTHIPEIHIAD:
1) x = 5; 2) x = —6; 3) x=-0,2; 4) x = 2,3.

10.4, Hppammonar Teggev ol Tyoipaepl tuierl Gonarsis :ueisael Taleimgap:
1) yx+d==x: 2) y38 —x=x; 3) V' -1 = 2r; 4)5x + «2 =3x.

10.5. Beplinrren cau (cangap) uppanmuoran TeHaevain Ty6ipl (Ty6ipmepl) Goma
—

1)1.|"x—5=3}£c.a}lex=14; 2)31'?—_:: = () mene x = —20;
3) V2x + 24 =0 =momge x = —4, x = 6;
4) y3x +2 =0 meme x = 2, x = 17

B
10.6. ANHEIMATEIHEIE KaHnail MeHIeplane epHerTiH MarsHackl SoIamkI:
1) ¥x +4 +/6-x; 3) I0-2x + 49 + Tx ;

3) ¥x2 -9 +Jx - 2; 4) I+ x ++/16 — 22 7
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10.7. AFHREMATEIHEIH, MyMEIH GOTATRIH MAHIS]D M HEIHEIH TAORHIaD:

r+1 x =T
A L5 )
1) 15—;.-+x’ 2) 8-z

. E 2
3) | +3,F; e T fo- 2
PR T x x4+ 2 Nr+1

10.8. Bepliren canmap uppamnonan Teggevialg Tyéipaepl Goma ma:
1) V6x —x* = x meme £ = 0, x = —3;
2) Y14 - 20x - x2 = x meme x = 2, ¥ = 57

§ 11. HPPAITHOHAJI TEHJAEYJIEP/I MIENIY 8ICTEPI

— X

CeHaep TeHaeyaid ekl wafeid Bipaeil n-wi gapewere £
WEIFAPY BAiCi apKbiiel UPPALUOHAN TeHdeynepa TYAIHAL !FhiMAAF

Wwelwyai yipeHeciHaep.
WMppaluoHan TeHaey, TeH-
HMppannoran Tegneviaepgl memyalig exl moel-  peyain Ty6ipi, TeHaeya
JiH KapacThIpaMELl: ey Tacii
1) Tergevain exri =maw Gemirim Gipme: gspe-
Fere IDRIFADY:
2) maHA aHHEBIMATIEL eHTIZY.

.".-AJII'CIPHTM I. Ternevain exi sormm Gipnell gepessere MIEFADY Toclll npRELTEL Hppa-
IECHAT TeHIeyIepdi MIenry aJropEThi:

1) Gepinren HppAIHOHAT TeHIeYAL TYDJAEHTIDY ADKBLIEL {|'f {x) = g{x) Typine xeaTipy;

2) renmeynin exi max Ganiris p-orl gepeisere IIRIFApEID {q'f{xj]x = {g(x))", menry emici

Genrim fla) = g% Ternevia amy;
3) coRFE TeRAeyal memy; Taduiaran TyGipaepni Seplirer Termevre KoHEIN TeRoeDY;

| 4) TeRAeVIL KAHAFATTAHAKPATEIH TYOipaepai Tergey iy TySipaepi peringe amy.

e

Lx++432x+ 7 =7 rergevin memefiix.

ITawyl. Paguranss Gap epHerTi TeENIRTIH cooT MMAFRIEAN BAIARPET, TEHIVAIE KATPAR
Mymenepis TeEAIKTIH o KAFEIHA MEFAPAMEIS: +/3x + 7 = 7 — & Tenmeyznig eri :nax
1

Begiria xEagpaTTARMELR: [Jd; + 7] ={(7 = x)°. Ocepuan 3x + 7= 49 — ldx + 2° Hemece
a7 = 17Tx + 42 = 0. Conrrr Tegmeyxin TyGipaepi x, = 3 xeme x, = 14,
TolsFaH x-TiH MeHIZepiH GeplireH TeHTeyre KoHBIT, TeHTIHTIH opBIHILIATEHEH
TEeRCcepeMia:
1) x, = 3 rybipin x-Tig opHEmEa Koficax, 3 + v3.-3+7 = T: 3 +416 = i
3+4=1T; 7T=7, AFHH TeHIIK ODLIHIATANEL.

| Bipimmmi Ty@ip Gepinrer uppamaensT TeEAeYNi KABAPATTAHARIDA TEL
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2y, =14, arEE 14+ 3 14 + T=T; 14+ 48 =T, 14+ 7= T7; 21 # 7. Erinnmm 1ybip
Geplarer HppaATHOHAT TEHIEVIL KAHAFATTOHARDMATIRL. Temer, x, =14 Garge TyGip.

Aayade: 3.
|,M_ atier b

EMH:A" } 2. fr =14 22 + 6= 6 Termeyin memeiiix. k

HTewyi. Teggeyni memy ymin Ty8ip TanSacwl Gap epEerTepaiy Sipevin Termeynin eou
ok GeiriHme RAMTRIpED, eKimnicis TeEaevIiE ol ok Gesirine kemipenda: Y2x + 6=
=6—+x - 1.Tegmeyn menry ymis oEerH e #ax Getirin eximmi gepe #ere IRIFa paMELS:

[\I'Ex+ﬁ}2= [ﬁ—#’:—lg. 2 +6 =236 - 12Jx -1 +x — 1 Bemece 124z - 1=
= 20 — x. Hppommoran TeHgey MIEKKAHARIKTOH, COHFLI TeHZeVIiH exi sxax Besiria
eximmi per xsagparTafivera: 144{x — 1) = (29 — x)F, 1ddx — 144 = B4l — 5Bx + a7
27— 202x + 985 = 0. Mluxpan Teageynin TySipaepi: x, = § morme &, = 197.

Texeepy HYDrise oTHDHI x = 5 Gepliren TeHmeyniy Tybipi GonaTeIHEIE, A1 x, = 197
Gerge TySip exeHiN AHRIKTATMED.

M Ooiz 5.
X ctijei G _,)

\
!MHC“" ) 2 Ji—3+ Jr73 = VB - 11 remneyin memelix.

ITewyl. Bepinren TeEgey KopPACTRIDELTFAH TeHAeyieplder GipEeme panmran Searicinen
epermeneneqi. ConmnmTan Typaengipy sacamafl, Sipaen Tegmeyain ewxi ;xax Gemirim

KEOIPATTARMED:
(Vx -2+ & + 3)° = (62 - 11);
x=2+42x —2-fxr 3+x+3=6x-11;
EE‘ ¥ +3=4dx — 12 Hemece m‘m=2x—ﬁ.

CoErrl TeHAeynl Tarml qa REagparTafiveia: (x — 2)x + 3) = (2x — 6) memece 3x° -

Ll=a

— 26x + 42 = 0. Bya remeyais Ty6ipaepl x ==, x = 6.

Tafrrrean TySipaep YIrie TeEMikTiH OPEHIATATHHEIN TeKcepe HE: x = g TyGipi ymie

T T 7
JE—E +J§+3 = Jﬁ-i—ll; J§+J13E ?ﬁ.ﬂmr{,xi= .;_ — Gerge TyGip.

Ergi x, = 6 ymim Texcepemia: WE-2 4+ J6+3 = 46 6-11; 2+ 3 =5; 5 = 5.
HMemex, x, = 6 Gepliren HppAHOHAJ TeHZeVIiH Ty6ipi Sosaankr.

Aayade: 6.
\ P

CeHgep afHBIMAABIHE AAMACTEIDY 4iCi apKbEae MPpaUMoHan TeHAeyaepal Wwewya
yipeHeciHaep.

II. Hppayuonan mendeydi sxcana ailHbiMaAbl eH2I3Y apKbiabl Weuly.
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k'
!Mhlthn } [Bx-2 [2x+3
4 + = 2.6 TeHIeViH IIenredik.

" ¥2x + 3 3z~ 2
3xr -2 2x + 3 1

=8 = { = (0 ®moHEA AHHEIMATEICEH eETLeHi®. Comnn 322 5 BoSIa ORI,

HTewyi.

; 7 1 7
OcrIHEL ecHepees, Gepiired HppaOHOHAST TeHAeVIiH opHREA ¢ + - = 2.5 Tegmevin
t

aaamets, [ITrrxkan Semmex-panuEoHan TeEAevai OyTin Tenmeyre xenTtipenia: % — 2,54 +

1 r3x—2 ’31‘-2 1
+ 1=0, 6yaan t, = 2; t,=—. TyGipaepal eck K, = 2 moHe =—
» DYALHE T, SR ET‘EP PR G 3r + 3 2x+3 2

HpPOIHEOHAT TeHEIevIepis agomers, Engl mexxoE HppoUHoHAS TEHIeVIepal memrendia.

3x - 2 I s i i 3y — 2
1) — = 2 regaeyinin exi ok Geriris exinmi gepekers mMeFapamsIs: =
HeMece 3x =2 = 8x + 12, fymam x = =2,

2x +3 2y + B

v Bx =2 . s e 3r -2 1
2] - — =— rergevinin exixorGenirinerinmi nepessere mMuEapamer: ———— = —
2x+3 2 2y 4+ 3 4

memece 12x — 8 =2x + 3, 6ymam 2 = 1,1,

Tabrinrar TySipaepmiy Gepiiren TeEAeyal KAHAFATTAHNEIPATEIHEIE TeKCepemix,
[3.(-2,8) -2 2. (=28)+ 3 el D [-56 + 3
— + = +
V2. (-28)+3 (=2 8) 2 56+3  Y-84-2

x = =28 vyimin

1
=1+ - =2+ 3 =25
x==-38 TYﬁipi Gepliared HppPOIHOHMT TEHASVIL KAHAFLTTOHIEIDO TEL,

. [8.11-2 2.1,1+ 3 || |'
=1,1vymina —" = + =._+-,»=. B
o ¥ J2-1,1+3 JS 11-2

a = 1,1 meni ge Sepiarer HppoamHOHAT TEHIEVIL KOHOFATTOHIEIDOIEL,

Mayades: 1,1; —2,8.
LY F

\

MBbICAN .|ﬁ||{l 3 A . 2 regaeyin memedix.

Hlewyi. Bepinren BppanuoHAT TeHAeVIl HMaHa ANHEIMAME eHriay TecimiMen mernmenia.

Yr-2= u mem ameam,Y(x - 2 = 2 Bepiarer TeHmey #oHA AHHEMATREL eHTLAY

ADKELTEI KBAZPAT TeHAeYre KedTipimemi: w° — u — 2 = 0. Byn regmeyain Tybipaepi:

u,==1;u,=2.Corga Jx - 2==1meme Yr - 2 =2 EppanEOHAT TeHALYIEpiH AMANMELS,

ERgi aqrEFaH TEHIeV DI MIemmefis:

1) ¥z - 2= -1 Tenmeyin memy ymin onkH eki ok Geomirin Gecinmi nspeskere mIRFa-
5

ponera: [yr - 2 = (-1}, 6ynar » — 2 = —1 BeMece x, = 1;

2) Yr-2=12 TeRJeyiH Orenry yone TeHmevaid exi skax Geqirie Gecirmi mepesxere

5
ITRIFADAMEL: [J‘"x -2 =05, x-2=20% Gymamx — 2= 332, x, = 34, Byn arumran x, = 1
HeHE X, = 34 Tybipaepi Gepiren TeEIeYAl KAHAFATTAHIRIDA TR

Hayaber: 1; 34,

s J
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ITemmimaepi xepcerinren Gapinlk ecemTepie TyGipmaepmiu Temmevai
KAHAFATTAHJEIPATHIHEIE Tekcepain. Hppamuoran Tegaeyaepainy Tyoipaepin
Tabyman GypeH Tydipaepl GolaTHH MHBH AHBIKTAJICA, OHIA AHBIKTAIFAH
MHBIHFA FaHA THicTi TyGipmepmi Texmcepren meTHimiwTI, am TmicTi emec
Ty6ipmep Gipgen Gerge TyGip Gosagel. OCHIFAH MEBICAT KapacThIPAHLIE,.

:r..'-s' MbICAN ) 6. v2xr + 1 ++x = 3 = 24/t Temneyin memeix.

IMewyl. Annerneer Geplaren TeEZeyIiH menriMaepl GoloThIH HEEIHTE
AHBIKTARERK, TeEaeyaeri pa IHKAJAADAEIH apEARCHCR KBAAPAT TyGipnep SoaranqpIKTAH,
MEIHA TeHeiagikTep :xyfecin amaMen:

1

Ax +1 =0, X - E’
=3 >0, Bk P B P s PR
HeMece X 2 3, 1 S
¢ >
Al x> 0. 2
Pl
3 x

Ppbip TeHcisgikTiy menriMIeD JEHEHEH MeKe KOODIHHA-
TAMHE, Tyayre Gearimen, apAnRETADIHEIE, EHELTEICYEIH Pl al e, e
Tofafnrk {(33-cyper). CoEan x AFERIMATHEICEIHEIE MYyMEIE a 2
GomaTHIE MaBAED MHBEME [3; +2) ApANEIFR GoTamsl.

33-cvpeT
Conerves, Gepiired HppaOWOHAT TeHAeYIiE TyGipiepd [3; +o) apalsIFsiEasE GoTysl THiC.
Erxi Gepiaren m+ r=-3= 21{; TeHAeyin menrenia. Ou1 yorie Tesaevaiy exd sa-
FEIH KBODOT TOHMELD: [\Irf&r + 1+ +fx - 3]2= [EJI]E,'EWE.I[EEE.?C'l'] +22x +1. ﬁ-l—
+x—8=4dAxy memece 2 :4f2x +1 + fr -3 =x+ 2. CoHFREI TeHIeVIl TAFRI XA KEAADAT-
roafivera. CoEga 4{2x + I x — 3)=a"+ dx + 4; B + dx = 2dx - 12 = a7 + dx + 4
4

Hemece Tx” — 24x — 16 = 0, an TySipaepi x, = 4 xome x, = =

x, =4 tyBipi Gepisren Terneynin meminmi Somarmn e TEieTi. demex, &yn Tybip
VIIE TeRcepy :yprisin, oHwIg Geplirern TeHAevIi KAHAFATTAHARPATHIHEIH HKepenia.

4
Eximmi Tyfip x, = — 7 TEHAeY XiH memivi GolaTHEHE HHARHEFL, AFHH X -~ 3 JHHBIHEIHL

THicTl SoTMAFAHARIKTAH, TeKcepy syprisbedi Sipaen onw Gerge Ty6ip men afiTa alaMeLa,

HAayabe: 4.

® 1. Uppanmoran Tegaeyaepai memeenge He cefentern Serge Tybip nafiza Gosamer?
2, Hppanuoran Tergeyvaepain TyGipaepin mingerri Typae Tercepy Kepek me? MHaya-
Grm Tycimgipingep.
3. Mynmin SoaTers Masep sRERER Gerrim Sorras smaFrnafins HppATTHOHAT TeHTeVIis
Garge TyGipmepin xanal xepeeTyre Gosoger?
JAarrsrEynap
A

Temgevnepgi memiggep (11.1—11.4):

11.1. 1) fx+2=4; 2)4x" —28 = 6;
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11.2.

11.3.

11.4.

11.5.

11.6.

11.7.

11.8.

11.9.

72

3) ¥Y3-x*=-1: 4)4x* -11= 2.

1) vx+2 = x; 2)fdx=3 = x;

3) Yi-x* =1 - x; HVxt +x' -1=x.

1) x +x+3= 3; 2)v2x+18 — B = x;

3)Vx' -8+ 2= x; 4)Y4x+3x" = x.

1)4f3x+4=2 — x; 2)V2x' -3x+2=2x — 2;

3NNVT-3x=1— x; 4)2x" —5x+4=2x + 2.
B

Teggeyvaepal meimiggep (11.5—11.9):

Dy3x+1—-+/x-1=2; 2)1"2x—ﬁ+ x+1=2;

3)x—1+ Jx-1=2; 2)V2xr+1+Jx-3=2x.

1) J(4x+5)3x-2)=4x + 5; 2) J(3x-1)f4x+8)= 3x —1;

3) Vx+1-v9-x=v2x-12; 4) Jx+3-2x-1=43x-2.

1) Vx+2-42x-83=dx-7; 2) Vx +4x-3=f3(x-1);

PVr+l+x-1=438x-1; 4)ax+8-8x-2=+x+2.

1)y3-x+ '_:iﬁ—x=5; 2)xt—x+Vx" -x+9 =3;
f 4 ey x x + 1 o

3) 2—x+—m— 2._. 4)Jl 1 +2J ¥ 3.

1) {22 ffrr2)Vox*-25-
2) 1/2*_ — +(3x+ 4)-+[36x* -25=0;

2 _H1+E_
3)1{2—1-_ I+3’

4) 2L _ox+1,

dx + 1




©3IHJII TEKCEP!

1. Vx? - 8x epHeriHmeri Al HBIMATRIHBIN MYMEIH 60/IaTRHH MOHIED HHBIHEL:

A) (0; 8); B) [0; 8]; C) (—o=; 0) U (8; +x);
D) (—o=; 0] v [8; +x); E) (0; 8].
2. m epHeringer] allHEIMATMHERIE MYMEIH G0IaThIH MOHIED HHBIHEL:
A) (—-8; 8); B) [-8; 8] C) (—wx; —8) U (8; +x);
D) (—=; 8] v [8; +=); E) (-8; 8].

S.y=2- VJi? + 3 DYHKIHACHHLIE AHBIKTAIY O6ILICHH TabLIHIAD:
A) (—=; —3); B)[=; J31: C) xea KelreHu cas; D)[J53: +=).
4., Jx - 4= T reggevig memiggep:

A) 0; B) 490; C) 50; D) 53.
5. V2x + 3 = x Temgeyiniyg TyGipl Here Tem:
A) —3; B) 1; C) 3; D) —17
6. 3x - 5 = x — 3 Tengeyin memingep:
A) 2,7, B) 7, C) 2; D) memmini ®ow.
7. Jx + 4 = \[5 - x Temzeyiuln TyGlprepin Tabumaap:
A) 4.5; B) —4,5; C) —0,5; D) 0,5; E) Goc mubmH.
' HAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMAOAP _)

DyHKYUA Y2BLMbL, OHBLH Kacuemmepi Men zpaguei, QuHKyUAHBIY Wwesi,
mystHdbtest, dapewe, dapence iy Hezizi neane kepeemiiwi, yaiaiecizdin.
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KOPCETKIWTIK )XXoHE IOTAPUOMAIK
OYHKUWNANAP

§ 12. KOPCETEIIITIK ®YHEIIHA, OHBIH EACHETTEPI
AOHE I'PADPHI'T

® CeHiep KepceTKiLTK dyHKULMA YFEMBIMEH TaHbl- fg‘
CAERIH D TYWIHAI ¥FbIMAAP
AHERKTAMA. DYHRU WA, SYHKL WA rpadr,

KEPCETKIWTIK dyHKL WA,
aHbIKTAMY 0BARICK, MaHLep
dopmyaacs apkoiabt OepiazeH @UHKHUAHBL  KUbHBE, GYHKLWAHEIH

kepcemriwmin pynryua den amaildvt. KacheTTepi
MyBgaFel a caHEl — KepceTHIIITIE dyvERIIHA- '
HEIH Hezizi, T Tevelncis afHBEMATERL X — IapDeiEe-
Hig wepcemiciuii.
EepcerrimTiy vVERIHARLRIH HeTiaTl KacHeTTepi:
1) ansirTany obaBIcEl — GapJILIE HAKTEHI CAaHIAD EHBIHEL, AFHH X € R
2) MaHZep EHEBIHEI — JapJblK, OH HAKTHEI CAHIAD 'HULBIHEL, AFHH i € R

y=a*',a>=0,a=1 (1)

3) merizi a > 1 Gorranma QVHEIIME AHBIKTATY O0MBICEIHIA eCIIeN, aj
0 < g < 1 Gorraumga Kemimedi QVHEIINNL;

4) Sapaslx x €F HaKTH caHZap KHBHBHIA ¥ = a”{a = 0, a = 1) dyvex-
IHACH Yalriccia;

5) ®es xenred a > 0 ymiu a® = 1, geMer, y = a* QVHEITHACLIHLIY, rpadiri
roopguHaTtataps. (0; 1) GomaTelH HYKTe apKbLIBL 6Tegi.

KepceTriwmiy (VHKIRA VIOH X JHeHe y-TIH Kes KeJTeH HAKTHI MoH-
gepigge MBEIHA TeHIIKTeD ODPBINIATATLI:

X

a*-a'=a* "% "= =a* % (ab) = a* - ,Iﬁi —; (@Y = a™.
ﬂ. )

*{|‘*

DVHRIHAHBIE EOFAPLRIIA ATAIFAH KACHETTEDIH maIelmedin.

Haaeadey. 1) Herizi a = 0 Gogramma, x-TiH Kea KelreH MoH1 yimim a”
Oopexxecin ecenreyre Gonagel. Onait Gomca, ¥y = a® QYVHEIIHACLIHLIH AHLIE, -
Taay obJaslckl — OapJblE HAKTEL cAHIAD JKHEIHEBL.

Dyy=a*,a >0, a=1 PpyEKIHNACEIHLIE MoH]I Ke3 Kell'eH ¥ HAKTEI CAHEI
yiriu of can. [JeMmer, y = a* QYVHKIHACEIHEIE MSHIED JHHLBIHEI DapIILIE OH
HAKTHI CAHAAD JEHBHEL 0oJIagbl.

3) Ox ocimig GoHLIHAH Ke3 KelreH x meHe x (x < x ) HYKTeleDiH (caH-
JaphIH) AJICaK, OChlI €Kl HYKTere caliKec KeleTiH (hVHKIIHA MbIHA MSHIeDIl
KabeLngafigel: y, = a* , y, =

T4



a = 1 MaFrgaleEIa Kol apryMeHETHe (PYVHEEIHAHLIE Kiml MeHIi, YIKeH
ApTYMEeHTEe DVHEKIIHAHLIH VJIHeH MsHl cofirec GonFaHgbpIKTam, a4 < a” .
Ochl 3aHIBLIEE (VHKIHAHLIE AHBEIKTATY O0JBICHIHEIE EHBHEHIATEL Ked
KellreH ekl HYKTe VIOiH opeHTamagsl. Onait Gomnca, a > 1 Gograsga y = a®
OVHRKIIHACLI — ecIell GVHKITHA.

KepceTrimTin dyvERIHAREIE Herizi 0 < a < 1 GomraEma :EoFaphIma
AHTHELIFAH 3AHIBLIRE KeplclHEITe opRHIATATR, KTl apTryMeHTH: (DVHEIITH -
HEIH YJIKEH MeHI, VJIKEH apTyVMeHTHe (PVHHEIHNAHBIE, Kilni mMeHl ceiiKec
GonmFaEgpIKTaHE a° = a= . Jemexr, 0 < a < 1 apanuIFeIEIa ¥ = ax OVEE-

HHACE — KeMimem vHEEITHI. D

@ CeHaep KepceTKIWTIK dyHKUWAHBIH Mpadurid camy ael yApeHeciH e p.

sl

Mgzrcan peringe y = 3% meHe [ = LE] PVHREIIHATADRIEEIE TpadHKETepid

EapacThIPaHBIK.
I. y = 3" OVHEKIHACEELE TIpadHris cany yIOiE TeMeHIeTl KecTeHl
KYDaMbIa:
4-kecme
£ -2 -2 -1 0 1 2 2
y=3 2 = L 1 3 9 27
r.q 9 3
4 & i ok U
_3;_1-2;_5-1;_5{];15 1;35 z;gs |
(B3 (23 (u3) @ aa @ |'
|
{3; 27) EyKTeneplE KOOpPIHHATAIEIK, 3HASEIK TEIKEA f
o il ==
TYCcipreEHeH KeliH olapIel KoCccak, i = 3% QyHK- s ‘."I:'l
IHACEIHEIE Ipaduris araMels (34-cypetT). ; /
TpadurTen Geplirer GVHEEIHAHBE eclerl /
OVHEIHA eReHiH GaiikaliMeIs. fL.-’
1 3 . L -2 )
I y = lg J OVHEKIHACEIHEIE TrpadHris cary ol 1 %
VIOiE MBEIHA KecTeHl KypaMBIZ:
34 -cyper
S-kecme
£ -2 -3 -1 0 1 2 3
=BT & 9 3 1 = L X
¥= [g] 3 9 27

: o g i 5 1‘-. (2‘ 1". (3- 1 N :

i 2] - o i = Ky

(—3: 27), (—2; 9), (—1; 3), (0; 1), (1, Ei’. 3 !}i’ L k E'FJ HYETelepin
My

HOODIHHATAIBIE MAsBEIKTHIEKA Tycipinm :KeHe oJapakl KOCCAE, U = |§j

hVERIHACEIHLIE, Tpaduria aramers (35-cypet). )
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T'padurTeH Gepiares QVHEITHAHEIE aHEETATY 00-
JBEICEIEIA HeMiMeTl emeHiH KepeMmis.

Eggi y=a, a =0, a=1 OyVERIHACKIHEIE rpadHria
WANIE TYpae Gepedin.

a>1Gomraggarel y = a*, a > 0, a = 1 dyERIEA-
ceIEEIH rpaduri 36-cvperte, anx 0 < g < 1 GorraEmarsel
rpadmri 37T-cyvpeTre KepceTinreH.

y = 3% maHe |y = [Ell KepeeTHiInTiR hVvERITHA-

35-cypeT JapeIEBIE, rpadHETepiE O0lp KoopIHHATAIBIE Ha-
SBIKTEIKEA calaifiziy, (38-cyper). CypeTTeH aTalFalH

OVvHEROHATAPILEE IpadurTepl Oy oclHe KapaFaHIa CHMMETDHANEL eHeHIH
Kepemiz., OcBIZaH MBIHA TYEBIPEIMIBL AJAMEIZ: ¢fep ekl wepcemkiwimik
yHKLUAHBIH Hezizdepi ezapa kepi candap Gonca, onda o1 UHKLHUARAPOBLH

spagurmepi Oy ocine Kapazanda cuMMe MPUATSLL.

LFS
i

.
=i
{a=1)
.y

_i,{

£ r ¥ ]

&, 1

’ 1
[
g i r%l '|I
(Ocmaip I|
b oa
N
]

[T
LY

L9

'\-‘1"“—\-._\__ =5 __,_l—"-}t
¥ o

36-eyper 37-cyper 38-cypet

4) HepceTrimTiyn dyvERuEAERE valriccisgiria gemengeiix.
y=a',a>=0,a=1 dvarnuace Hepincia. ApryMenT x-kKe Ax ecimme
Depcel, ApryMeHT eciMinmecizme coliner VHEIHA Ia eciMime xadrLrgaiinsr:

Ay = a* "> —a*= a*- a** — a*= a* (a* — 1).
Eungi ocwl ecimimening Ax — 0 yMTELIFaEgarsl merin Tadafinix:
Ay — a*- (a® - 1) = 0.

ApPryMeHTTiH Imekeis as ecivimecize wHRITHAHLIE, Ja IDekcis as ecivimeci
coHKec Henedi. Ockl 3aHIBLIRIE, § = a4 pYHRIIHACEI VITIH apryMeHTTIH
AHBIKTATY 00IBICEIHBIE Ked Ke/IleH HYKTecinme opelHaaagsl. deMew, y = a”
OVHEITHACK e3iHiH aHEIKTATY 00IRICEIHEIE Kes KellTeH HyKTecinge yaimiceia.

® CeHgep KepoeTKiluTiKk diyHKLWA KAc eTTepiH ecenTep WeFapYAa KoALaHy Ak il peHeciHaep.

76



MBICAN 1L.y=5 """+ 1 dyEruuaceEss rpadErie en1aism,.

Hlewyi. Anneiver y = 5 GVHKIHACHHEE rpadmria camy xepex. O
yong ¢ = § > 1 exenin eckepin 36-cyper Gofiniama SapIeIK, HAKTE CAEIAD KHEIHEIHLA
ecoeqi GYHKOHARRE rpadmria :myprisenia. Ogan Kefiin cosemEran rpadmrTl Ox ocl
Gofraver Gip Gipaikxe of GarerrTa mapanaens Kemripemia, IMemean rpadewti Oy ocl

\‘Eaﬁhmcn Bip Gipuikke sKoFapEl DapATIens Kenripenia {39 -cyper).

2. 0,27 smeme 0,27 caHEIADPEIHE CAJRCTRIDAHERIE,.

IMewyl. Bepiaren cangapaeiy, Heriagepl Sipaed sweone 0,27-re TeH. Ochl
Heriami 1 commiMeH cadsleTHpamem: 0,27 < 1, 6ya skarmafing KepceTHITIK QYHKIHA
renmineni. Jemer, kimm aprymMeETHe GOYVHEKIHAHEE YIKeE MoHL cofinec. CoHRRKTAH
0,274 > 0,870,

MbICAN

Aayabe:: 0,274 = 0,2':"":';/

!MHEM } 3.y = 27 meHe y = & (PYHEOWAIODPEHEH rpodEKTepi Heme Egmc,:[;\'

KEHBUTRICOTRIHEIH KODoeTelis.
Hlewyl, Onymin Gip koo pIHHAT TR, AHASBKTEERAL Y = 27 #eHe = " PVEKITHATAD BIHEIH,
rpadmrTepin connmera. Bipismi dyvERDEA kepeeTRimTic GyHEKDEA HeEe Herial 1-men
yarern. HMemer, y = 2 dyexnaacnasry rpadmri (0; 1) BEyxTecl apreaw eTeTin xene
R-ne ecneni xuenk. An y = x” dyEKIEAcKEHLE rpadari Tebeci (0; 0) ayrTeci Sanatmm,
TAPMAETAPE orapel Garprrramran mapaboma. Tpadmmrtep A mepe B HyRTemepinme
EHBLTREeATER! (40-evpeT).

\ MHayabel: exi BYRTETZE K HBLIRICA L. |

I:.l:'l.

g

40-cypeTt

® 1. KapeeTRimTiv GWVHKIHAHE sclleli HeMecs KeMiMedl eKeHIH KATAH AHBIKTAVEA
Gomame?
2. Here Sapisik xepeeTRImTi K dyEROEAL pAEE rpadmxrepi (0; 1) ByKTecinen eteqi?
Hayalfere Tyeingipi Baep.
3. Herey=a" a >0, a #1 HyEROHACH HOFADENAH MeKTeIMersH, A1 ToMeHHeH
mexrenres (g > 1 meme 0 < g << 1 marmqainapsl YOUHE XopaeTHpEEIAD)?

T



HaTTRIFVIAD
A

y = f{x) byvERIHACcHENE rpaduria careEgap (12.1-12.2):

12.1. 1) f(x) = 57; 2) f(x) = 1,5%
3) f(x) = 0,85 4 f) (2]
12.2. 1) f(x) = (3] 5 2) =) =(15]
4
8) fx) =[5 : 1) f(x) = 2.
12.3. Bepinren rpadur OGofnmima GVHKIHAHLEE KacHeTTepiH araggap
{41-cypet):

=Y

41-eypeT

12.4. y = flx) dyEKIHEACEIHLIN MoHIED HHBIHEIHE TabRIHIaD:

o "

1) f(x) = 0,24" + 3; 2) f(x) =E} =

3) flx)=—"T"+ 1L 4) f(x) = 36* — 4.
12.5. Canmapakl CAMBICTRIPBIHIAD:

1) 1,87 mene 2% 2) 0,87 meme 0,54;

3) 0,5° :zexe 0,57; 4) 3,2'% meme 3,27;

5) 02" xeme 0,24 6) 3" smeme 314,

12.6. 1; 8; 32; é; 0,25; 0,0625 caumapriE 2 caHEIHEIH gaperxEeci perimme

JaskIEIAD.
12.7. EcenTeEmepn:
A
1) 4447, G471, 2) (|JE] ] .
W I
3) 497: T, 4) 651 ; 367,
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12.8,

12.9,

12.10.

12.11.

12.12,

12.13.

12.14,

bIxmamMaammap:
' ~|2+1.I'—3 oo
1) Lzl] . aq’Lz; 2) [aq'e?]”g. Ilat""l-rl :a,.fi];
3) 0> : (bb" ); 1) - b : B
L}

y = fx) smene y=g(x) QVHKITHMATADRIHEIH TPAQUKTeD] Hellle HYKTeIe
EHBLIEICATEIHEIH KepCceTigmep:

G
1) fix) = 3% mene g(x) = 3x; 2) fix) =[%J wmeHe gx) = x%;

3) flx) = 7° meme glx) = %; 4) f(x) =|:;]lmaHe glx) = 2°.

B

¥ = a QVHREIHACEIHLBIE rpadurize rKapanmaieiM TyRJIeHIipyvaIepzl
KOJIIAHBID § = g(x) OVHKIHACKHLIE TpadHrid calslHIap:
Y
1) g(x}=[§] - 2; 2) glx) = 4+ 3;
3) g(x) = (2,5)*" ' + 2; 4) g(x) = (2,26)"** — 4.
y = flx) OVHRIHACLIEEIE MSHILD MHEHEIH TAGRIHIAD:
1) flx) = 4*— 5,63 2) f(x) = (0,35)* + 3:
rg'\l;'rl
3) f(x) =|u5! —1; 4) flx) =1 - 3~
CaTbICcTRIPDBIEIAD:
-l T
1) (HEJ 1 :xoHe 315
L )
S5
2) E} #oHe 6 %%

3) (T — 4+/3 )° some (7 — 443 );
4) (5 + 26 13 sxome (5 + 246 )3

i = g x) DVHRUHACLIHLIH e V/IKeH HoHe el Kimi Mergepin Tabumgap:

1) g(x) = 3= 2) g(x) = 2
3)atx) =[5 1) g(x)=4- 16" .
Erep:

1) b = 5 Goxnca, ouga (Ef u'rf_))l -(b"' u'rf_ﬁ]l,
4 L

2) b = 3 Goaca, oHZA (53 Jg) E 5 i'jf_});,

T



a ]

3) b = 2 Gosca, ouga (b“ %/E:)_ -(b” \‘/E)E;
4) b = 4 Gosca, oHAA (b{ff:)ﬁ -(b! \/E:)ﬁ epHeTiHIE MeHIE TabeIEIap.

12.15. y = fix) :meue y = g(x) dVERIHATAPEHLE rpadEKTep] Hellle HYK Te Ie
KHBLIEICATEIHEIH KepceTiHIep:

1) fix) = 5* meme gi{x) = 6 — a3
2) fix) = &i meHe glx)= 3 — x:
) Ax)=2" -2 meme glx) =1 — x:

4} flx) = 37 meme glx) = _JST-

' HKAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥fRIMOAP )

Hapexce, dapexceniny nezizi wane xacuemmepi, kepeemiiuimix pyHKULA,
OHMBLH Kacuemmepi MeH zpaguzi.

§ 13. CAHHBIH JIOT APH®MI HKOHE OHBIH KEACHETTEPI

® CeH iep CaHHEIH, MoTapud Mi YFEIMEIMEH TaHBICACIHAA . i

AnsxraMma. Hezizi a Soramety oy b canbli by TYWIHAI ¥FbIMAAP
Aozapugmi den b canbina meH, Gonambii Hezizdiy — CAH, NOTAPUEM, CHABIK
dapemce kwepecemkiwin aiimamois. MHSEHE:AHH:WPM e

Jozapupmuin Geaziaenyi: log. R

Jdozapu@mrin waanv mypi: log b, MmyrgaFsr
a — Jaoczapudpmuin Hezizi, b — anozapudm
maHbacolH bl acmblHOA2bl 8PHEK.

Jozapugmuin scaansvt mypinin oxviayvi: Herial a GoraTEE b cAaHEHEIE
Jorapidai.

AwmngTanma Gofinraima

log b=u,a>0,a=1,b>0, (1)

aFHH a* = b = 0.

piz 3 -. 1 = A
Mercansi: log, 25 = 2, efitkerni 5° = 25; log,— = 4, efiTreni

< 81
(1‘-‘ _ 1
sl 81°

20



MBICAN :| 1. 18; 64; %; ﬁ caEgapeIEETH, Heriai 2 GomaTerE JorapEdMIepin

Tadn k.
Hlewyi. Jdorapudmaepa Taby ymis (1)-dopMyIaEs DofTaT0HAMELS:
log 16 = 4, cebebi 2'=16;  log 64 = B, cebebi 2'= 64;
log. s w2, cofell A% =5 log — = —7, colall 3" i —w o,
_ -8 8 “128 9! 128
{1)-dbopmynaser a* = b TeEgiriEe Kofibln, MEBIHA TeIe-TEHIIKTL aavea
Gomags:
ul'-':‘ga# = P {2}

(2) Teme-Tengiriu Hecizei aozapugmdin mene-mendiKk Oell aTalbl.

C!) CeHgep AorapudmMHie KacneTTepin Binecingep.

a = 0 meue a = 1 meue b, ¢ oH caggap SorFaEga JorapRdMHEIE KacHeT-
TepiHe TOKTATARBIR:
1) 6ip caEeIHEIH JorapudMi Heare TeH: log 1 = 0;
2) merizi a GonaTelH a caHBIHLEIH Jorapudmi Gipre Ten: logﬂa: =1;
3) mebfeliTinginin morapudmi refeliTRimTepgin morapudMmepimin
KOCEIHILICKIHA TEH:
lﬂgﬁ{bc} = logab - ].{}Eﬂ(.‘;

4) femmmernTiH morapudmi GemmexTiH ANLIMBEHLIH JorapudMmi men
Semimimiy morapudMizlyg aflRpEIMEIHA TeH:

b
logﬂ;= log_ b — log_ c;

3) mepesmenin dorapudmi gepeEenin KepceTRiNTin gppessenin Herlialuen
AJEIHFAH Jorapidmre xeleliTHeHTe TeH:

log b* = k log b;

log b
log_ a

[

6) xaEa Herisre Kelmy: logﬂb = LO<e=1;

7) log,b = ~ log,b.

Ecrepry: a* = b GorraEgmiTan, Oapielk dopMyIalapia JorapudM
TaHOACEIHEIH, ACTEHIAFEl CAHAAD OH caHmzap GoJamwl.

Bepinren xacHueTrTepdiy Kelbipin mamenmeinix.

log_ (& c)=log b + log ¢ racuerin gprenmedix.

Haneadey. b = a™=", ¢ = a"“=* GoncrH. b ®pHe ¢ CAHIADEIHEIH Keolei-
TiHgiciH aHLIKTAHRIN:
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b-eo= g’ . glttas — gl b+l08af  gepp b e = g% 8¢ Ocpigan ora-
pHdMHIH aHRIKTAMACLIHA CoHEec MBIHA TeHIIKT] alaMiIs:

log (b c) =log b + log c. D
log b

Enzi log b = KACHETIH mejermeiiiy.

log, a

Haneadey. On yiumne Heriari morapmadimagin a'™="= p Teme-Temmirimiy exi
swaw femirinen meriamepi cra (0 < ¢ = 1) TeH morapudm agcax,

log_(a'#") = log_b.
Engl mape:xmenin morapudwimiy dopMyIackll IadIaTamcary,
log b -log_a=log b

| b
TeHOiria aramels. OceloaH log b = 0. i D
N log a

KanfaH KacHeTTepdl @3aepid, ganengen kepiHaep.

CeHgep norapudm KaceTTepid Giny #aHe oHEl AorapudmMaik epHeKTepa TYpaeHaipyLe
KondaHyae yi peHecHaep.

A\ MBICAN 2. Jloraprdmaspri ecenTefdik:

1) log, (27 - 81); 2) log, (32); 3) log, V25 .
Mlewyi. 1) log, (27 - 81) = log 27 + log 81 =3 + 4 = T;

2) log, (328 = 3log 32 = 3log 2= 3- 5 =15
2

i

: CR 2
2) lﬂg‘ﬁi'.lrE_ﬁ='lﬂ.355:‘ = Elﬂg‘s E= %

2
Hayabes: 1) T; 2) 15; 3) 5"

JorapudMeiry Heriarli xacueTrTepl morapudmMzepl Gap anrefpalniy
ePHeKTEePAl Telle-TeH TYDJIeHIIPTeHIe EOJIaHBLIATEL

Anrebpanely, epHer KebefiTingl, Gemmer, gape:eney HoHe TYOip Taby
AMAJIIADEl apELLILI JeplireH oH caHIapILIH epHeKTepl Oosaca, oHIa oJgap-
OBl JorapHdMEIE Heriari macHeTTepiH KolgaHBII JorapHbMIeyTre OoIagbl.

MbICAN ) 3 x= 15% . 4120

isg . B2
ITewyl. Gprer Bammer Typinne Seplaren. Anarniven epHEKTIH oF HAE,
famirire GanmerTiy JorapRdMiE, coHAH coH KeSelTIHAL HeHe TopeeHIH Jorapadnis
KOJNAHEIT TYDIeH Jipemia:

log x=log_(15° - y120| - log ({58 82)=log 15" + log_4120 - log_458 — log_ {82 =

1 1
= 2log 15 + %lﬂgﬂ]fﬂ = 4_1{:3“58 = Elﬂg‘ﬂSE.

apHeriH JorapHEdMIeHis.

1 1
Ceonrrven, log x = Zlog 15 + %lﬂgﬂl?ﬂ = 1103158 = Elag’nEE.
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® Cerfep OHIHIE, JOTADEDM XaHe HATYDAS JOTADHGM TFRIMIADEIMEH TAHRICACEHIAR.

Jlorapudm Herizime GafitaunieTer GipHerme Typre Gemineni.

Herizi 10 camnr GonaTeiH JorapHdMIl oxdbik Jdozapudhm OeT ATAHTEL
Benrinenvi: lgb, onait Gonca, log b = lgb.

MaTemMaTuraga JorapHpMuEig Herizi ecefiHge ANLIHATEIH € CAHEl KAa-
PAcTEIPELIALLEL. &€ CAHEI HPPallHoHAL caH, ¢ = 2,7183... . OHBIH EY{IIIE
OaJITIKIIeH AJBIHATHIH JEVEIE MaHL ¢ = 2,72,

Herizi ¢ = 2,718... caEBIHA TeH JOTApH(M HAMypanl Jozapugm mem
aranagel. Ouel Inb gen Genrinefigi, arau log b = Inb.

MbICAN ] 4. 1) 1g30 — 1g3; 2) In0.5 + In(2e®) mennepin ecenTedmis.
_d IMewyl. 1) lg30 - lg3 epmerimin memin Taby ymin Semmextig
morapmEpyie Tody KocHeTiH KomgaEanEL:
130 — lg3 = 1g(30 : 3)=1gl0 = 1, cefefi 10" = 10;
2y In0,5 + In{ 2% sprerize merapmdwnmin kelelirTingicinin xacHeTin KonAaEET SRITAT
masamen: In0,5 + In(28)=n (0.5 2 )= Inf=38lne=3-1= 3.

Hayader: 1) 1; 2) 3. )

Eugi morapndgwmi xamgail ga 6ip epHerTepniy morapmdmiepl apEBLIRD
Gepinren epuekTi Tabyanl KapacTeipafinik. Mysgaid TYpIeHIIDVAL nomel-
yuaaday gem aTaigbl.

TloTeHIHANIAY VIOIH TeMeHIeTl TYHBIDEIMIEL KOJTIAHAMBIS:

log t = log s
Teggiri f = s GonFaHga FaHa OPHIHZAJAaZBI, MYHJarel a = 0, a = 1,
t>=0,8>=0.

IToTeHIHATTZAVFA MBEICAT KAPACTLIPDAHEIE.

MbICAN ) 5. log‘ x = 3103‘ 17 + g log‘e":n - %lﬂg‘ Th - %lﬂg‘ 96 Temmirigmeri

x-TiH MeHIE TAGAARIE.
HOlewyi. Bepinrer TepmixTin on xax Gesirisneri eprerTi JorapmdMEIH KacHeTTepin
EOJIAHET TYDJIeHEIipenia:

Blog 17 + Slﬂg‘ﬁ - %103“75 - %lﬂgﬂgﬁ = log 17 + L:mg'“‘yﬁn_E - log"-"ﬁ'l?_"—
é | LT 3,4
- lﬂgﬂl" 096 = log, ——. Conaa log x = log, 1:F—'£5 HMemer, moTeHIEAILLY
A 75 - 06 To 96
3 a
177 - Y25
GofREDIL ¥ = —.
475 . 06 i
af
Aayabe: u
Y7h . U6

1. Tepic canuws sorapadmnd Sosa na? MHayabem Tyeingipingep.
2 AaHa Heriare Kemly KacHeTi KA YaEBITTA KoJBAHELTATELT
3. Tlorernunnmy Keaigne morapadnei E Herisl ecxepine me? Hlayaders Ty amipinnep.
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HaTTRIFVIAD

A

TeEgikTepsl JorapHpM APKEBLIE epHeKTeEIep (13.1—13.3):

13.1.1) 3* = 27;
1

2 _ .

8) 3= 3;
13.2. 1) 4° = 64;
3) 3* = 81;

]

13.3.1) 272 = 9;
3) 81+

a7’

2) 28 = 32;

g 23= 1,
B
1
2) 20 = ;
1
B mmie
1) 8 243 "

2) 32 = 8;

4) 1253 =1

a5

TengixTepsiy akueaT GoaaTeIHBIH TeKcepiggep (13.4—13.7):

13.4. 1) log, 81 = 4;

3) log, 64 = 6;
13.5. 1) lﬂg‘5 0,04 = -2

1

3} ].ng E = —5,
13.6. 1) log ;16 = 8;

3) ln::rg:1 243 = 5;
13.7. 1) log” 0,008 = 3;

1
3) log, 7l

Bepinren caHgapibld 4 Heriageri morapadmumiepin

(13.8-13.9):
13.8.1) 5; ; 5, a = 5;
: 49, 7

=1 | =

3) T

e
{'!

13.9. 1) 243; —; 27, a = 3;
a1

1 1
3) 4; 8; 32° 3= 37
EcenTergep (13.10—13.13):
13.10. 1) log 3 + log 4;

3) log,5 — log,35 + log,56;

13.11. 1) 3065 4 5losss;
3} Tlﬂfiﬁ‘ L 811:!339;

84

2) log, 1 =10;

4) log, 625 = 4.
2) ].{:rg‘l, 2401 = 4;
4) g 0,001 = 3.

2) logz; 9=4;
4) 1g 0,1 = 1.

2) log, , 0,00 — 2;
4) lg 10° = 3.

TabEIHTap

Lo | =

2) logl,QS - logrl,ﬂ;
4) log 5-log 405+log 9.
i 3 a

2) 25083 + 40be:2;
4) 0,04'°%0.55 + 0,36!%0s5,



13.12. 1) lg4 + 1g250;
3) (log,, 4 + log, , 36)%;

13.13. 1) (MT.
D g2 + 1g3 ) °

3) (log, 13 — log,52)%;

13.14. Texmgeyal mMmermisgmgepn:

1) log, x = —1;
3) log, x = 2;
5) log, x = —3;

7) log, x=1;
T

Ecentengep (13.15—13.17):
13.15. 1) log, log, log 81;
3) lﬂg‘@ 1055135;

13.16. 1) IG;E? :
4

3) log,128- log,

l -
125°
3 2 1
13.17.1 = - 3
) log,3 log,4 log,81°
ry ylomm

3) g 1 (1
L1

13.18. Teggeval meimigmep:
1) log 81 =4;

1
3) log, 5

= —3;

i
iy =T -
2) log, 6 — log, T
4) lg 13 - lg 1300.

1
log, 16
2)[ 5 } ;
log, 4

4) (log,, 9 — 2 log, , 10)*.
2) log, x = —5;

4) log, x = 3;

6) log. x = 0;

8) log, x = -3.
Z

B

1
2) log, log, lﬂglﬁ 2
4) la::-g_1 10g381.3

l -
L]
log, .8

4) log, (log,5 - log 8).

2

g2 + lg3
2) 1w a1t
36 + 1
yagg i

4) gt 4 E] .
\

1
2) log, 1a 2:

4) log 36 = 2.

13.19. Bepinren caggapdel ¢ Heriggeri JorapudM TypiEde :maseIHIAD:

1
1) 2 5: 130, a=23

3)4: 3;0: -1, a=4;

2)3;-1; -3; 1,a = 3;
4)5;3;0; 1, a = 5.

13.20. Bepinres epHeKTeDIl OHIBIE JOTAPHGM APKBLTEL EASLIEIAD:

1) N = 100+ab'c ;

3) N = {10aib'c?;

Ll

A
)N = ———;
) 01 6
a
0,001 g
4JIN= —;
) %7
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5) N =10%a" b e; 6) N=——;

107 b
T)N =104 a*b® ca; B N=— .
10" a? b®
13.21. Hamengesaep:
1) log,6 + log,5 > —1; 2) log,2 + log, 4 < 1;
i 4
log log & flw'lqg"'-l' 'flw'lqmi
a8 a5, = B f
3) 8 gloz:s, 4) [ﬁ! :

! FANBIM-MATEMATH K XAWNL XABAPNAMA AAR th.ﬂ.Al—l.ﬂAP)

13.22. Famumv-matematuy [[:xoH Hemep j®aHle OHEIH [
“Norapudmuepnly ramaiizmg xecTecl” maliiosr

xabapirama JadBEIEIAHAAD.

Mz, Henep
{1550 —1617)

' HKAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMOAP )

PyHKUUA, PUHKUUAHBLY aHbikmany ofasicst Med zpagruzi, dapeace,
KepeemKimiK @GUHKHUA HWIHE OHbIH Kacuemmepi MeH epaduxmepi, aoza-
Pughm HedHe OMBIN Kacuemmepi.

=i}



§14. JJOTAPHOMIIK ®YHKIIHA, OHbIH KACHETTEPI
JKOHE T'PA®HTI

® CeHiep NorapudMAIK @yHKLUWA YFeIMBIMEH TaHBICA- $

CLIHAAP. TYAIHAI ¥FbIMAAP
DYHKLMA, SyHKLMA rpadir,
AHBIKTAMA. nNorapidmaik dyHKL A,

(1) | 2HelKrany obbickl, MaHaep
MBI bl, @y HELLWAH BIH
hopMyRacolMeH Bepinzel GUHKIYUANDL Aozapudm-  Kacnertepi |

dix Ppynryun den amaiidot. v

y=l{}gﬂx,a}ﬂ,a¢1

CeHfep norapidmMaik &y HKLWAHEIH KacHeTTepiMen TaHelicackiHgap, rpadurin canyasl
yipeHeciHaep.

= log'ﬂx, a =0, a=1PpvEREIIHACKHEE HeTisrl xacHeTTepi:

1) ampmTany obaeickl — GapiLIK, O caEgap SRUBIHEL x € (0; +x);

2) morapudMIix QVHKIHAHLEIE MOHIED & HBIHEI — GapJIbly, HAKTEI CAHIapD
JKHBIHEL: [ € (—oxo; +x);

3) merizi a > 1 Gomramga morapudMIix OVERIHA ecmeni, am Herisi
0 < a < 1 Gorranga Kemimeri;

y = log_x dyERIMACEIEEIE Herisl @ > 1 Goarammarsl rpadmri 42.1-cy-
perre, Herizri 0 < g < 1 Gomramparsl rpaduri 42.2-cyperTe KopceTinreH;

4) y = log_x dyEEImUACH e3iHiy aHBIKTATY OOJIBICEIHAA Yalmiccis.

L3 Y

] e |

i 1 . i %
[ - S

1) 2)
42 eyper

PvHEIIHAHBIE KacHeTTepiH JanenmeHix.

1) Kez KenreH oH CAHHEIH Oepinren merisme (@ = 0, a = 1) morapmdini
Gap GoNATHEIHBIH ANJBEIEFEl HaparpadTa gsnengesik. demer, GVHRIIHAHLIE
AHBIKTANY oOJIBICEI — OApJIRIK, OH caHIap JEMEIHEL

2) Jorapudmuain aEsKTaMachkl OOHBIHINA Ke3 KelreH U YVIIIH MBIHA
TeHIIK OPLIHIATATLI:

log a* = u.

a7



3)y= lagﬂ X PVHEIIHACEHHEIE AHEIKTANTY O0JLICEIHAH aplyMeHTTIH Kes
KemreH x, x, (¥, < ¥ ) MoHZepiH amwil }XsHe oNapFa coliiec (PYHKIIHAHLIN
y, = log x, y, = log_x, Meugepin KapacThIDAHBIK.

a = 1 Gonrau xmargafifa x, < x, ymi# log x, < log x, TeHciagiri opein-
AATadbl.

CeBebi merizi a > 1 foaraHma YIKeH capFa ViIKeH Jgorapudm, wimi
capra Kimi morapudwm cefirec xemegi. Meicaner, log 4 = log,2® = 2;
log.8 = log,2*" =3, 2 < 3.

Jorapudmuig Herizi 0 < a < 1 Goxragga L R VIOiH
log x = log x,

opeHganansl. Cebebi meriai 0 < a < 1 Goaramga kim camra yaxeH Jora-
prdgM, VIKeH capFa kimi morapudm caiinec Keqexmi.

MeIcatsr, logl-’-l = logl._.: = 2log, 2 = 2log, |r§ll= -2 log, |rli —saes
2 2

long = logl{zs) = Elaglﬂ = Elog,_ [é}]= -3 lJ::rg1 |§] = —3, coHia
a a 1 a g wo

log,: 4 = -2, log,8 = —3. Jlemex, log,4 > log, 8.

2 | @ 3

4) y = lagﬂx, a>=0,a =1 QpVEEKIHACEHEE V3lliccisgitie gamengeiiix.

AprymeHT x-Ke Ax ecimime Gepediim: Ax = (x + Ax) — x. Ocnran
cefirec YHEIHA eciMime rabwirmaiigel: Ay = log (x + Ax) — log x =
2+ Ax

i

= log, = log, (l - %}, corga Ay = log, (l - %}

TergixTiyg exi maFelHaH Axy — 0 YMTELIFAHIAFE IIeKKe KOIICeK,
Ay
Ay — l{:rgﬂ(l + EJI =log 1=0,
| X

AFHH apTyVMeHTTIH Inekcls as eciMinecie (VHEEIITHAHLIE INeKcls as ecivinec
colkec Helemi.

Hemer, y = lﬂgax VHEIIHACE x HYKTeciuge yalmiceiz dvmErRIIEa. An
X HYKTecl — aHBIKTATY OOJBICHIHLIE Kes KelreH HykTeci. Omaid Goica
= logax AHBIKTANY OONBICHIHBIH Ke3 KelreH HyKTecimge yaimiccis dve-

mus. |

Ergl dyvERKIEAERIE rpadurige TogTalafiely, (43, 44-cypeTren).

a > 1 Gorrarga x > 1 mergepiage y = log x = 0, an 0 < x < 1 MeHJepinge
y=logx <0.0<a <1 Gomrranga x > 1 mengepinge y = log x < 0, an
0 < x < 1 meugepinge y = log x > 0.

uy = lagﬂx HeHe I = a PYVHEEKIHAIADEIHEIH TPAQHEKTED]L y = & TY3ViHe
KapaFaHIa cCHMMeTPHAIH (43, 44-cypeTTepn).
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el # !
.II 11"‘{
r

r --l : i-'-__‘_'_F
¥ -:.!: o ,f,""’
- 2 .

=t &
43 -oyvpeT 44 _eyper

(D CeHgep norapudmaik dyHKLUA KacHeTTepiH ecenTep WkIFAPYA2 KONLaHY AR YilpeHedHaep.

Jlorapmdmaix pVHEKIIHAHEIE HETisTl KacHeTTephiHe MBICAIIAD Kapac-
TRIPAHLIE,.

!Mblcnn ) L 1) f(x) = log(8 — 3x); 2) flx) = log(5s® — Bx — 4); 3) f(x) =)
HBxr+ 3

= lo.gu g PYHEIHAINDEHEH AHEIKTATY obslekRlH Tobn HEIE,

ITewyt. 1) Jdorapmdmaaix GYERIHAREE AHREIKTATY obImcH — OGopiIRE oH caHzAp
smasEE: B = (0; +w), Commmrrar flx) = lagS{S = 3x) PVHROHACKHEIE O0DTYMEeHETL

8 — 3x > 0 Hemece x = 3,

3 Y
HMemen, flx) = 1053{8 — 3x) DVHKIHACKHERH AHBETAIY 00IRICKD 7 “MeH Kinm eaEIAD.
2) fix) = l-|::ug'3 (5x° — 8x — 4) QVHKIHACKHEH (HEKTATY ofakesl 5x° — 8y — 4 = 0
TeHelamiriH KAHAFATTAHARIDATHEIH cAHAAD HAREE. HETepsnimap amicid xodiaHEBIT
a = —0,4 meme x > 2, AFEA (—owo; —0,4) U (2: +o) apadRIKTADRE afaMER { 45-cvpeT )

emmrremeesA Reerereccmerd
0.4 a =

45-cypeT

bxr+3 a4+ 3
3) flx) =log* o Y ERIEACKHEE AHRETLTY ofasews Tofy ymmia 4= =0

TeHelogirin xapacTepaners. Ocsl TeHelamikTi KoHAFATTOEIHEPATEIE X-TiH MeEIepia
HHETepEAIAAD Taciminen Tabanwra (46-eyper):

P EI R TII ¥
B
5 T
46-evpeT

Connmven fx) = log ok b

3 6
frpme D VHROHEACKHEEE AHEKTATY 06IEICED _E; - A DA TEIFEL

Gosein TabsLTA MEL

3
5,

Hayabes: 1](—m; E], 2) (= =0,4) wr (25 +oe); B) (__, 5 :
3 ¥
- ol




‘]E:. MBICAN ) 2. Bepinred coHAADIEL CATRICT BID AR b
1) log, 13 smexme log 17;2) log, 3 mene log, 5.

IMTewyi. 1) log, 13 smeme log 17 .'mrapm:l:m,qipi.ﬂir, ﬂeria,::epi Gipneft meme a = 2,
An meriai 4 > 1 BSograEma AorapmbrMair dYERITEA ascherti MYHRIHA, AFHH YVIHeH
caHFA YIKeH Jeraprdmd, Kimm ecawra wrim gorapmdive cefiree kenegi. CoBRamnIxTaH
lo.g'313 < lﬂg‘sl':‘. efiTrenri 13 < 17.

2) lﬂgl 3 smene lﬂgl 5 moraprdmaepain meriogepl Gipmedt %-rf TeH, sone 0 ~:%-: 1.

1 1
An 0= g <1 6oaraEga TorapEdMIiy yERIEA Keminedi. Temex, 3 < 5 GolFaHIREKTAH,
log, 3 = log, 5.

1 4

Hayabes: 1) log,13 < log, 17; 2) log, 3 > log, 5.

\ ]
\ El 4 V,

”& MBICAN ) 3. y=lgx mene y= " - Zx dyERIEAIN DB U
i rpadQEKTepiHIE Hellle HYKTeOe KHBLTHICH-
TRIHEIH TaGnHRIE,.

Hlewyl. On ymin 6ip XoopIHHATAJEIE, HASBEKTEIKEA

y = lgx smeme y = &° — 2x OYHKUHEATOpHEEE rpadATia a y=lgx

conomMera (47 -cypeT). 1

TpadmxTep A ene B HyxTenepiHNe KHBLTEICN TR %
ik 2 x

Hleayafel: exl HYKTeZe KHBLTEICATEL.
4 7-evper
® 1. Here norapmdmnix dyErnaaasm, rpadari Oy ocige kaparanas KoopTHEATATEE,
FASEIHTEIKTEIH, OH MAFRIHIA ODHAJACKAHT
2. NeoraprdmaeTigeTis epEeKTep KAEAAH MADPTTADPIE KAHAFATTAHIARDY Kepex T
3. KepeeTRimTix moHe TorapadMIik GYHKIHATADONE KaEIall yreneTEFE Gop?
4, KepeeTrimTiv meHe JorapmdmMaix VEHEIHAIADEIHEH MeHIED HHBHEHIL
afierpuarmsiTsry, Gap Ma? Hayabem Tycingipiagep.

HaTTeIFVIap
A
v = g(x) OVHEIHACEIHEH AHRIKTATY ofaeickH Tabrmaap (14.1-14.2):
14.1. 1) g{x) = log, (3 + 4x); 2) g(x) =log, (7 — 2x);
3) g(x) = log, , (8 — 5x); 1) g(x) = log,  (x* — 49).

14.2. 1) g(x) = log, (7 + 6x — x%); 2) g(x) =log; = +8 |

2r -7
3) g(x) =lga:;m; 4) g{x) = In(x* + x — 12).
Ll
14.3. T'padurTepi 48-cvperre Geplirer GVERKIHAIAPILIE KacHeTTeplx
aTaEgap:
90



[ Wt

KW

i 5 ol 12 3 E B
N{ 1
]M—-_.ﬂ____

- n

P r—logdx+ 2}
Ll
1 48-cypeT *l
CanslcTeIpeiggap (14.4-14.5):
14.4. 1) log, 5,8 mene log, 8,1; 2) Lc::!gl';l 0,25 mane Lc::!gl';l 0,36;
5 1 ] ]
3) log” ; weHe 1055,5 o 4) log g 5 meme log s 4.
14.5. 1) log ; 8 meme 1; 2) log, 10 xmoue log, 8;
5 =

3) log, 1_3_5 mone log — 4) log, 3 meme log, , 2.

“lﬁ;

14.6. y = flx) ;meme y = g(x) dyEruuarape rpadurTepiniy Helne HYKTege
KHBLTBICATRIHEIH KepeeTimmen:

1) f(x) = lgx meme g(x) = x5 2) f(x) = lgx mome glx) = —x;
3) f(x) = log, x meme g(x) = ¥%  4) f(x) = log, x meme g(x) = —x°.

B
14.7. y = flx) OVHEHRKIHACKMHBIH AHBIKTATY O0JMBICHIH TalbIHIap:
1) flx) = loglj{x"‘ 4]+ log (& —=T);

2) f(x) = log x* — la::rg:llal[.:t:2 — x);
12 -

3) f(a) = log, == —x;

4=

4) f(x) = log, . =
14.8. y = flx) ODVHEKIHACLIHEIE MaHIED HHULIHLEIH TabwiHIap:

+ log -

- X

1) flx) = —logx + 1) 2) fix) = log. (1 + x) + 55
3) f(x) = |log.(x + 1)}; 4) f(x) = [lgx| + 6.
14.9, y = f(x) dyERUEACHHEEE rpadHris calelln, KacHeTTepiH aTagiap:
1) f(x) = log, (x + 3); 2) (x) = —log, x + 2;
3) f(x) = log, (x — 1); 4} fix) = log, ;& — B.

01



14.10. y = f(x) meme y = g(x) dVHEEITHATADE! rpadHKETepiNig Hellle HYKTETE
EHBLILICATLIHEH KepCceTiHIeD:

1) flx) = log, x meHe glx) = x — 13
2) flx) = lgxg:.\»RBHe gx)=x+1;

3) f(x) = log, x meme g(x) =T + x;

4) f(x) = log, , x smeme g(x) = 2 — ».

14.11. [a; b] xeciggicinge y = f{x) DVERIHACHHENE g Kim xoHe el VIKeH
MeHIH TabsrHIapD:

1) fix) = log,x, [1;9];  2) f(x) = log,, x, [0,5; 4]
3) fix) = log_x, [1; T]; 4) f(x) = log ; x, [5; 25].

' KAHA BIAIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMAAP )

PyHKYUA 2blMbl, PYHKUUAHLIY Wezi, QUHKUUAHBIY, MybiHObICHL,
Kypdeni @QUHKUUAHBLY, MYybtHObICHI, AA2AWKbL @UHKYUA, MYybtHOb MeH
an2aKbt PUHKLUAHBL eCEnmey epexcenepi, MYblHObIHbIE 2E0MEMPUATBLE
HeAHE PUIUKAALLE MAZLIHACHL, QUHKUUAHbIY, MYblHObICb. MEH AI2ALUKBL
GUHKUUACLIHBLY Keemecl, HaHaMaHbly mendeyi, myviHdbl MeH UHMezpan-
det Kondauy.

§ 15. KOPCETKIIITIE XOHE JOTAPH®M/IIK
OYHRITHAJAPIBI THODPEPEHITHAJTAY.
KOPCETEIIITIEK ©¥HEITHAHBIH AJFAIIEBI
DOYHREITHACHI
CeHAep KepceTKILTIK &yHKLMAH bIH TYBIHABICEIH Taby gk =
Yl peHeciHaep. TYWIHAI ¥FbIMAAP

: . KepcetkiwTik dyHKL 1A,
Ocwl TapayaelH GachHIHZa KepceTHIimMTIr JOTAPMOMAIK dyHILIAA,

GOVHKINAHBIH AHHETATY O00JBICHI, MOHOED M- TyBIHABL, 3/ AlUKS! GYHK-
BEIHEI, OHBIH AHBIKTATY OGMEICEIHAA GipCapBIHIEL  LUMA, aHBIKTANFaH WHTErpan |
ecmiei Hemece GipcaprIiEger Kemimemi, yaimiccis -
dvHRIHNA ekeHl KapacTeIpeLIAsL. Eagl y = a* (a = 0, a = 1) xepceTRimTi
OVHEITHACLINEIH, AHRKTATY O0NLICHINEIH Ke3 KelleH HyKTecimmeri TVhIH-
OBICEIE Tady QopMyIackiE OSepeifin.

Teopema, Kepcem kiwmik @urKUUA 63IHIH aHbll Maal obasicbl HbtH apoip
HYykmecinde mybindoiza ue Gonadsl #aHe on mysiHO bt

(ay =a*-Ina (1)

gropmynacetmen maletanadst.

g2



Haneadey. y=a*(a> 0, a = 1) xepeeTRiNTiK QVHKITH ACLINEIH APTYMeHTI

X HyETeciHeH & + Ay HyKTeciHe JeHiH esTepreHIerl opTAILA HEBLITAMIBIFEL
Ay  att™ - a" e -1
—_—— — — ax .
Ax Ax Ax

dopMyIackIMeH AHBIETAJIATEIHEE Oeridi.

a™ -1

PVHKIHAHRIE TYRIHIBICEIH Taby yimoin KAThRIHACBIHEIE, Ax — 0

YMTBLIFAHIBIFL] INEeTiH TAYVEII, OHBl (DWHKIHAHLIE X HYETeclHgeri MsHine

KebeliTenmiz.
Ax

=1
— Ina (6yn dopMymaa EoFaphel MaTeMAaTHEA

.ix—‘rﬂma}',qaj‘maa“

A
KYDPCBRIHIA KapPacTRIDRLIAZEI). Hdemer, Ax — 0, oHza ﬁ — a* Ina, sFER

v = a“lna. D

Engi (1)-dopmynagafFsl a cAHEIH € CAHEIHA AMMACTEIPAHEBIK.
a — e, ouga a’lna — ¢ Ine = %, arun

(e = e~ @)

MBICARN ] .1. 1) Ba*; 2) a8 - 2-':.3] (22 + 1) » 3% 4) 'I:h}?El{l].Eﬂ..'IuphIEBIB,.
TYRHABLIADEH TAGAHRIE,.

Hlewyi. Bepinren diWHKOHAIaADIEH TYRHILIAPEEHE Tady yme (1) wexe (2) dopMyiia-
AADEIMEH KATAD TYREHIBHEL ECENTEY ODMYIAIADRH Koo L0 HA MBI

1) (5a7) = Balna;

2 (a2 = (%) - B+ () =822+ 2 In2 =4 2 (8 + x In2);
BNx3+ 1) - FY=(x2+ 1) F+ (= + 1) (3 =2x-3"+(x+ 1) 3 1n3 =3 -(2x+
+ {2+ 1) In3);

4] {c.i:l' = ci-r . {hl-’: 3 .c.i:r_

Hayabe:: 1) Ba® lna; 2y 2+ 2° (3 + xln2);
3) 3(2x + (22 + 1) In3): 4) 3 - e~

® CeHgep Aorapud Ak dyH KL MAH BIH, TYRIHARICEH Tabyae yid peHeciHaep.

JorapudMoe QVHEEITHAHLE TVEHILICEH Tady QopMyIackE Sepeiiin.

Teopema. y = log x gyukyuace: anvikmany obaAbiCbIHbIY Ke3 KeAZEH
HYykmecinde mystHdsiza ue Goaadsl HIHE 07

L e (3)

gropmyaacetmen mafivtaadot.
Hanendey. On yuriH apryMeHT x-Ke Ay ecimime Gepim, ockl eciMimere
calikec OVHEIHA eciMimecin Tabawmuia:

x4+ Ax

Ay = log_(x + Ax) — log x = log

Axl
— log [1 + 2.
; o .
PvHETHA eciMIeciHlE apTryMeHT eciMIneciHe KAaTRIHACKH HASAHBIR:
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Ain
Ingd(1+£]
Ay x
Ar Ax :
Ergl coHFEI KATEIHACTEI Telle-TeH TYPJIeHIipenia:
% Iﬁgd(l+ﬂ'—x] .
e A S 5 S S - L Ax) _ 1 Axr
S 7 Ly na lognLl+T] = ;lc'ga(l"'Tr HEMece
x x
81 jog (14
il g, .l+ -

Engi norapmdmaik dyvERIEAERE yalricciagiriz mafigamaseim Ax — 0
YMTELIFAHIATEL INeKKe KeIIeMis:

, Ay 1 _1 . e
Ax — 0, T logﬂe—xlm, MyEIa Ax — 0 yMTELIFAHEIA (1 +T]" — e
Goager.

1
Comeiven, y = log x dyHEIHACH YIOH y = > log_e memece y' = ﬁ
{3)-hopMynagaFel @ CAHBIH € CAHBIMEH AJMMACTEIDCAK, {log:x)’ = ﬁ

HeMece

ey = 7 |- )

",

' MLICAN ) 2. 1) fix) = log x; 2) g(x) = 3lnx; 3) @(x) = BIn(a® — 4)
: DVHEIHATADEIHEH TYRHIECEH TADARRIE,.
IMewyl. Bepinren QVHKIHATADIRE TYRHEICHE Tady yuris ( 3) s#eme (1) dopMyloilape
MeH TYHEHIRHER Taly KecTecin RonmasHaMEL:

. 3
1) (o) = (loga)'= —zs 2 aila) = (Slna) ==
xInd =
3)¢i(x)=(Bln(x* —4)) =6 - 21 P -
=4 [T |
& 12x
+ P o Ll i
Heayabes: 1) e =) 3 3) I ?

@ CeHAep KepCeTKIWTIK dyHKLUWAHBIH affallkel dyHKUMACKIH Tabyakl i peHecH e,

EeoepeerrimTiy VHERIIMAHLEE ATFAITEL] (QVHRIIHACEIHEIE (ODMYIAcChIH
Gepeiin.

TeopeMma. y=a"(a =0, a= 1, x € R) kepcemruitumin @gyHKUUACH 03iHIH
aHblkmany ofableblHblY Ke2 KeazeH Hykmecinde arzawikst pyHKyuAZa Ue
Soaadst HaHe on

d.'l:

Flx)=—+C (5)

Ina
hopmynncetMed mafviaadsl.

04



Haneadey. On yIIid amramkbkl QVHRIHAHLIH AHRIKTAMACKIH KOJI-
gausm, F(x) GVHKOHACHIEAH TYBIHAB ajlaMbiz: F'(x) = (-F— +C] =
T /
1 e

-(a*y = — - a* - Ina = a*, x € R. Eageme [a*dx = = +C_D

Ina T

1
Ina

!Mhltﬁﬂ } 3. Bepimrer GOYHEKIHAIADARE AIFAINER GYHEITHATADEEH Taﬁaﬁ:hm,:\‘
DAxI=T5 2)gx)= 5+ 3% 8) hix) = 5e™> — 5 - 28,

Hewyl. Bepinrer $WHEIHATAPIRE AJFAINER GYHEOIEACHE Tady ymir (5)-dopryaa

T
MEH AIFAITKEL WHENHATADAE Tady KecTecim wommaHEamera: 1) Flx) = — + O

InT
3-1 1 231 1 5 23.11'3
2 =5+ +C;3Hx) =5 e -8 —— —+C== - +C.
) G4x) In3 1) 2 In2 3 2 3z
(i g 5 : e
Hayabee: 1 +C: 5 —+ 2 8) = &£ +
T ]In’r' # %) In3 ; ]'2 3ln2
\ A
1 :
= = DVEEDHACE] VIOIH anFalokel (pyVHKIITHA
F(x) = Inlx| + C (6)

dropMyIackiMeH TaOLLIATEL
Oyail foJica AHBIKTAIMAFAaH HHETerpaggsl Tady dQopMyIackl MBIHAIAH

SoJagsn: Il dx=In|a + C.
i

DMHE.&H :|' 4. y= % =23, x=1, ¥ = ¢ HECHKTADHMEH MeKTENrEH mann?'

DHTYDAERIH, AVAAHRH TabnfRIE.
HTeutyi. Bepiarer REcHETAPAR §ip ROOPAHHATATEIE HAISEBKTEIRKA COMRT, ABC #askIk
DETYpACHHE AJAMELS (49-evpeT).
[ b [
Mynnarsr fix) = 3, #lx) = ?—,d=' 1, b =e Jlemex, S, = Jl(.i - E’dx=f3x-— 3ln )| =
X 1 X 1
=3¢e—-3-3=3e—-6.
[0,
4 gl v
A
g 1 J L= %
49 evpeT
A Heayaber: 3¢ — 6 KB, Eipn.!;

95



1. Here y = 4" xepeeTRIMTIR QyHKITHACKIHEIE TYRIHEIRICE (opMYIaCHHETH Kere TYDi
Gepimeni? Hoyabue Tyeinmipinmep.
2, JorapadMIix GYHEIHEA TYRHIMHCEHEH QopMyIrckH Gepy JorapadMHEIE KaE 0
KacHeTiHe Heriagemren?

HaTTRIFyIAp
A

¥ = f(x) OYERIHMACHHLIE TYRHEIBICEH TadsEIap (15.1—15.3):
15.1. 1) fix) = 3e* + 3; 2) f{x) = bx + 3e";

3}f{x)=5—%e*’; 4y lx)=5-e™
15.2. 1) filx) = " - sinx; 2) Ax) =e* 4+ 2 - 2%

3) flx) = 2 ¥ 4) f{x) = 5 - e* - cosx.
15.3. 1) fix) = Inx - sinx; 2) Alx) = Inx® + 4 - 67

3) flx) = 2 In(x* — 10); 4) flx) = 5 - In(x — x%) - cosx.
154, y = flx) OyERIHACH YIOIH ATFAINEL QYVERIHAHLIE HATIIE TYPiH

JEASEIHAAD:

1) f(x) = 3ev; ) Ax)=2-

3) flx) = 7 - 4% 4) flx) = 1 + 2~.

15.5. Hurerpangapasl eceIllTeHIep:
1
1) J'2 dx; 2) jerdx- 3) sz dx; 4) j3’r dx.
15.6. Eepun‘en KEHCBIETAPMEH IIEKTeITeH (bHI‘YpaJ—EbH—I avVIAHLBIH Taﬁ]:m,u;ap

1)5;—1 x=1,x=4,y=0; 2)y=5,x=3,xr=0,y=0.

B
y = flx) OyHRITHACLIHEIN TYRHALICEIH Tabrmmap (15.7-15.8):
15.7. 1) f(x) = & cosx; 2) fix) = ﬁi- tgx;
3) f(x) = x% - Inx; 4) fix) = 3 - Inx.
15.8. 1) f(x) = (5" + 4) - x%; 2) f(x) = Jx - logx;
3) flx) = xF - &% 4) flx) = =2 - 2=,
15.9. y = f(x) dVERIHACLIHLIE 6CY HoHe KeMy apalbIKTAPEIH TabbHIap:
1) fix) = " — ex; 2) f(x) = Sxe™.
15.10. y = f(x) OVHEIHACEIHEIH 3KCTDEMYM HYK'IEJIepiJ-I TalsIHIaAD:
F K
1) f(x) = e* — x; 2 =2 -3 -
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15.11. f(x) = ¢* byHRIIHICRINEIH TpadHrime ZEs —1 ByHETeciEge myprisiaren
HAHAMAHBIE TEHISVIH MaskIHIAD.

15.12. y = x Inx OYERIHACHEH 3epTTel, TpadHrid caTerHIap.

15.13. y = g{x) dyvuriuace: yinig B (a; b) HykTeci apKBLIR 8TeTIH ATFAITKED
dvERII AR TabeIETan:

1) g(x) = 47, B(log, 3; 0); 2) glx) =
15.14, EcenTenmep:

- - 0
—— B(4; -2).

2 logrg 2
1) je“dx‘ ) j 34 da
15.15. Eepun‘en KHCBIETADMEH IIeKTeIreH $HASHIEK (MHIVPAHBIH ayvIaHbIH
TaberHIap:
1
Ny=—-—T.,x=-1Lx=-2,y=2 y=4",x=4, y=41.

©3IHII TEKCEP!

1.y= 12; : e P VHEKIHACEIHBIE, AHBIKTANY obIblchIH TadblEIap:
A) R; B) Z;
C) (—=; 1) v (15 +oc); Dy (—=; 3) v (35 +o2).
o Y
2. logl 47 [%i ‘ epHeriHig MaHIH ecellTeHIepD:
A) 12: B) 0;
C) 1; D) 144.
3.y= log”{ﬁ — 5x) + 10 DOVHEIHACKHELIH AHBETATY o0NLICHH TabbIHIaD:
A) (—=; 1,2]; B) (—o=; -1,2)
C) (1,2; +w); Dy (—=; 1,2).
4, %; 27: 3% 1; [&} CAHTAPEIH €CyV DeTiMeH opHATACTRIDEIEIAD:
A) L; 2783 1; [1}2; B) 1; [%}2,33, 1; 27
C) 3% E]E %;1; 27; D) 1; 3% E] 5;27

5. Erep log 5 = a mene log 13 = b Gonca, onga log, 25 eprerinin menin
TabsHIaD:

A} 2.‘1-; B}H_HI;
a+b 2b
C} 2!1; D)a+h_
a+b ]
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6. y = -2+ 1 QpVEHIHACEIHEIE I'Pa(HTiE aHBIKTAEIAD:

[T 8 LY
A) B)
o % 0 %
N B - 1 {0 il s - g 7r~7--—.|rnr-1-.—-
B i,
) D)
_____ L gy T e |
(7] ;ir By R =
______ 1 ":__:_:___T;

T 272t + 28 epHeTiHIH MaHIH ecelITeHIED:

A) 12; B) 18;
C) 36; D) 5.

B.y=lg ;:_41 OVHERIHACEIHEIE AHBIETATY obiIblchlH TaldwlEzap:
A) [==5-4] U (0,5 +=); B) (—4; 0,5);
C) (=3 —4) U (0,5; +=o); D) [-4; 0,5].

Dy= lngz{siHBx} G VHEITHACRINLIH X = % HYHTeciHIeTrl TYVBIHIBICEIHEIE
MaHIH ecelTeHIep:
33

In3 ~

a 1

¥ 6) ——;

In3 J3In3

10. y = 6xe” QyERIHACEIHEEIE [1; 2] Keciggiciumeri ey yIKeH oHe eH Himmi
MoHiH TAdRIHIAD:

A)6; 12; B) 6&%; 12¢;
C) 6e; 12¢; D) 12&%; 6e.

A) o= B) D)

11. Abecmuccackl ¥ = 1 GoJATRIH HYKTe APKELIRI 8TeTiH § = xe” QyHKIMS-
CBIHEIE, TpadgHrize HMyPrisinres HaHaMaHBIH TeHEISVIH HasbIEIAD:
A) betx — bet; B) etx;
C) betx — 4e*; D) 4e* x — Set.
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b a . & .
12, _[(— -4 de HHTErPAJILIHEIH, MOHIH eCellTeHIepn:

ivE

A) 2In3 - 58, B) 2In3 + 22,
In4 In4

C) 2n3 - 2. T B 2
In4 In4

13. y= 2%, y =1, x = 2 KUCEIKTAPEIMEH INeKTelITeH HASHEE (PHTVPAHBIH
ayoaHeH TabEHIAD:

A) 2ln2 — 2; B}%-E; C) 4ln2 — 2; D) In2 — 2.
' SKAHA BINIMAI MEHFEPYTE APHANFAH TIPEK ¥FbIMAAP )

Repecemuiwmin @QUHKUUA MIHE OHBIH Kacuemmepi, mene-meH
mypaendipyaep, mendey, mendeydiy mybipi, mandec mendeynep, mendeynep
HeaHe onapdeiy Hyllecin weuly maciadepi, dapexceze wstzapy, n-wi dapexceni
mydip #aHe OHbBLH Kacuemmepi.
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KOPCETKILUTIK XXOHE JIOTAPU®M A 1K
TEHAEY/IEP MEH TEHCI3AIKTEP

§ 16. ROPCETKIIIITIK TEHJIEYJIEP

® CeHaep KepceTKILTIK TeH A8y YFbIMBIMEH TaH bICACkIHAa p. 5
TYWIHAI ¥FbIMAAP
CeHgep AJIABIEFEL CHIHBIITADOA CHISBIKTEHIE, @ TeHAeY, KepceTkiwTik
KBAIDATTHIK, G6TIIeK-PAIHOHAT JKoHe TPUToHo- | TEHARY, ASPEXeHiH Herisi,

: PR : JBPEXEH H kepoerT kili,
MeTPHAILIK, TeRAVIeDAL MeInyal YAPeHAIHALD.  Forn. TY6ip, TeHaeyai

Tengeyaepain ke TapanrFad Typimig Gipi — LWLy
EepPCeTHIMTIK, SFHH AHHBIMAJIRICED JSpedeHiH - -
KepceTkiminge Gepinrer TemmeviIep.
AHERIKTAMA.
g®=g" g>0,a=1 (1)

mypinde GepinzseH Hemece ocbt mypze keaemin mexdeydi kepcemuiucmir
mendey den amaildsi.

Mgeicaner, 2* =32; 7*+ 3 -7 *=6; 5 — 13" + & = 0 wepceTrlimTix
TEeHAeVIe]D.

Kez renreH HepceTHIIMTIK TeEaevai Teme-TeH TYPJISHIIDY aPHBLIBI

a” = h (2)

TeHIeViHe KenTipemis, MyHIarsl @ > 0, a =1, an b — Kes Kenres caH.

(2) Typinge Gepiaren TeHmeval Kapanailbim Kepecemkiwmix mendey mem
ATAH IR

KepceTrinrrie GvHKIHAHLIE MaHL ap VaKBITTa oH caH OoJFaHIbIKTAH,
(2) Temgevimin oH maw Gegirimmeri b cansl ma o Goavel Kamer. demew,
b < 0 memece b = 0 Gosca, oEga (1)-Teg ey iy memmivi KoK, SFHEH TY6ipIepi
Gommafign.

Ergl mepceTRiDTIK TemmeyIepdl memny Taciigepis KapacTRIDARBIE,.

® CeHaep KepoeTkiwTik TeHaeyai Bipaei Herizre keaTipy agiciMen Wewyai yipeH ecingep.

I. KepceTrimTin TeHIeyIiH eki mak Geairia ge Gipgeit Heriare wearipy.

Ox yimi" (1)-renmevaeri b caHBIN a-HEIH Kaugad ga 6ip gepemeci petiame
TypaeEgipesis: b = a™. Cogga

a* = a™. (3)
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Herizgepi Gipmeil SolFaHIBIETAH OJIADALIH Jopeixe KepceTHimTepin Te-
HecTipin x = m, (1) Teggeyaig xeMeriven memy sgici Gearimi fix) = gl(x)
TeHIeViHe KelITipeMis.

'.--.I MBICAN 17 4 ) 9 o 2?'1.
v 1.1)5 =125 2) |=| =81; 8) 2v S=-dd=ggfa. 4 [= ] =] =
) ) ; 1[3] ) V2 1k3] [sj i

TeHIeVIepiH memeiis.

Hlewyl. 1) 5 = 125 Tergeyin memy ymrie 125 = 5° exenin eckepin, 5 = 5° rergeyin
raMers skeHe (3) TeEmey GolimiEma x = 3;

L |

cngel. OEAn (3)-Tegney GoAREDN x = —4;

1y ; Iy : 1y (1}t :
2) 81 = [E] SKEHIH ecKepCex, IrEJ = 81 TeEmeyi MeEIEC (E] = (E] TeHIeViHe aVEI-

3) gr-br-28 - 16,2 TeHmeyinin oH ok Genirimmeri 1642 cansm PAIHOHAS KeDoeT-

EimTi gepeskenin xacHeTin Komnamesm Herial 2 SosaTeIE gspeskere ke rTipemia: lﬁﬂE=
1

= 2. 20= 245, Coman Bepimren Tepmeyain Typi (3)-Temzeyre memeni: gt cfioth— o4

Engeme x° — 6x — 2,5 =45 memece x° — 82— 7=0,6ypam x, = -1, x, = T;

2 (9} _ 27 . : -
4) (E] * (E = o TeHENevinin exi worsia aa Gipnelt meriare xeaTipy ymim, angrren
TeHIEVILH coll ok Gegirine mepoeTRimTik dyvERDEAHREH (abf = o+ b xacHerin
(2 By 27 (3 ]

OIAAHAMELD: [— @ — | = HeMeoe |—
A 3'8)” & [4
veriagepi Gipgedt GoFaEnEETAH, X = 3.

=
= (4—] . Mmxxas xepeeTHITiN TeHgeyIiE

Mayabei: 1) 3; 2) —4; 3) —1; T; 4) 3.

o

||

CeHaep kepCeTKIWTIK TeHARYAI opTak kebeRTKIWT MaklW aHBIH CRIPTEIHE WBIFaPY a3 KBUL
Wweluyai yipeHecingep.

II. Oprak kebellTRIMITI EaKIIAHLIH CRIPTRIHA INBIFADY. ATanFan Taciige
KepeeTEIMTIE QVHEIHA opTay HKebelTHim perimme mAKINAHEIH CBIPTEI-
Ha IMEIFAPELIRIN, GepliTeH TeHgey KapanaliniM KepceTHIMTIK TeHmeyTe
KeXTipireml.

DAMBICAN ) 2.1)6777— 6 = 210; 2) 3%+~ 4 greer=3 4 gimee=3 = 13
.,«- 3) 21’:12 -

g+l = 12 4 2" epmeviepin memeiiix.

Mewyi. 1) 6 77 = 6° = 210 Tegneyine TypreEgipy soeafierg: 67« 67— 6° = 210. Eggi 67
mapedeciH opTay, KebeATHRIM peTiHme MAKIIAHEH CRIDTEHA OIRFADAMELL:

6+ (36 — 1) = 210 memece 6 = B, Gygar x = 1.

2) 3F=ex- ) o Jieeer =3 o BEmr - = 13 TeHAeYiH mMemy YINE TeHAeyAiH cof ok, Gegi-
ringeri oprox KefeHATHIIOTL KAKIIAHEH CBEIDTEIHA IIEIFADAMEIS: 35 "% (3*+ 3 + 1) =
= 13 menece 3277 - 13 =13, Conrsl Tegmeynis exi max Seairia qe 13-Ke KeIcKApTAMEII:
Fer - 2 = ] mpemece 3% -F = 3% Comgn 3cosx — 3 = 0 Hemece cosx = 1 annmea.
Tpuros oneT pEAMEE, TeHSEVIL ey ain gepiec EOFMAHEH KOJIIAHAMED: & = 2n, n € Z.
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5

3) gles2 _ gliel o ga g g¥ect TeHIeViHIeTL 2“':’ KEOCELIFRIITEIH TEHISVIIH OH A

Ar+a EJI-H_ 21-": 1

Damirige wemmipendia: 2 = 12. Erai 2“"— ! oprar Kebe@TRIiMIT Mak-

MIAHEH CEIDTEHA [ITEFLDOMED: 2": 2% — 22 - 1) = 12 Hemece g1 o 4, gt o =

OHJA J;_.-— 1= 2 Bemece q";_:= 3. ITukkaH HpDATHOEA] TEHIeVI memin, x = 9 aJaners.

Hayases: 1) 1; 2) x = 2nn, n €Z; 3) 9.

® CeH e KepceTKILWTIK TeHASYAl KaHa aiH biMaibiHel eHTisy sgiciMeH WelwyalyApeHecingep.

III. aga alHEIMAJLI eHri3y APKBLIBEI mmemy Tecimi. HepcerrimTir

OVHEROHAHEL :HaHa allHRIMAILI apKBLIRI Oearigen, TeEgev ol Imelny agicl.

MbGICA N ]. 3. 4=+ 2=71 = B0 regmeyin memefiix.

HTewyi. 4= + 2= 7' = B0 reraeviageri 4= (2°F exeHiH ecKepoek,
(2*F + 2+ 2= B0 = 0 kBagpaT TeHAeViH anaMEem, 2° = g MaHA AHARIMAJIRICKEH &HTLICEH,
o + Za — 80 = 0 Tengmeyi merraner. Ouers Ty8ipaepi a, =8, o, = —10. Ergeme 2° = §,
2= 2% x = 3. KepeeTrinrrixk VHKOHAHREIH MeHIAED HHBHE TeK oH coHAAp GoJFAH-
OEIKTaH, 2= —10 TegaeviElE memivi oK.

Hayabde: 3.

CeHmep HepoeTHIMTIE TeHTevHid ewi ok Gegirin xepeeTkimrix QyvHEEDHEAFA Gaay
APKBLTE Melny Rl yAperecinmep.

IV. Tengeyain eri #mak Gomiria kepcerrimTin pyarunara Geay. Keiibip

KepceTHIIDTIR TeHIevIepIe eKl HeMmece oJaH Ja Kol KepceTrimTiy dvHR-
nuamap Gepimyvi mymein. Opmgaidl margafifa KepeeTRINTIK QVHKITHAHLIN
mMeHl HeJre TeH OoMMalTHIHEIE ecKepill, TeHmevain ekl mawx OGemirim me
EepceTEImTIE dyvERIMmAra MyIneaen fe/le OTRIPLIN, OHBI STV oIkl fearirl
TeHIeVTe KelTipemia.

1

i MbICAN ]. 4. 3 - 167+ 37 - 36 = 26 - 81° regmeyin memefix.
-" IMewyi. KapeetrimTie dQyVHEKIHANEE KicHeTTepiH KoMAHENT TeHTEY-

pmeri 1687; 36°; 81" apEenTepin Typnengipenia: 16 = 24s, 367 = 2. 33 B = Jir,
Corgn Gepinren regney 3 + 2%+ 37+ 2%+ 3% = 26+ 3% vypine weneni. Enni wepeerimrir
DVHEOHAEKE MeHI HeJre TeH GoaMafTEIHEIH ecHKepin, TeHEIeVIH eki ok Gesiria 34

# \It; 9 T .-2-\24
Jepeecine Mymenen Senedix: 3 ¢ (El + 37 - (ET = 26. [E] = { afAHEMAIEK EH
2
efriain, 31 + 37t — 26 = 0 xBagpar TeHmeyiE anamenm. Ovem TySipnepi f, = 3
s ] 3. KepeeTRimTiK HVHEIHAREH MaHOED HHBHLI TéH 0H caHIAD GolFiHIRETAH,

8
2
} = 3 EepeeTEimTiv Termeyin rapa memenmia. Bynar 2x = 1 memece x = 0,5.
Mayade: 0,5,

&
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V. I'padmrrire Tecingi xoagamy. Artamram Tecim (2) Typimgeri mep-
ceTRIMTIK TeHEgeyvai, a* = b Teggeyvid (3) Typixgeri Te ey MeH aIMAaCTRIPYFA
GonmMalTRIH Eargaiiga Koagaseliagkl. Mymgait temmevmin Ty6ipim Taby
vimia flx) = a* meme glx) = b OVHRIHAIAPRHEEYE rpadupTepin Gip
KOODIHHATANLIE SHASBIKTEIKKA CANEIN, KHBLILICY HYKTelepiH TabaMbIa.
Enuineicy ayxTenepining abeunuccanapsl GeplireH KepceTKIIOTIK TeHIeyVIiH
Tybipmepi Goramml.

MBICAN :| 5. 2*= 5 renneyi Tybipaepinin conne ams- T : | !

TOHEIE,. |
HTewyi. 5 commie 2 caHEIHEIH, Jspeseci Typiame moayra B "Wll y=0
Go AR, AFEHGE pLITeH TeHIeY (3) TeHIe Ve KeTTipd medimi. I;

CoHnukTaE 27 = 5 TeHNeviH rpadEKETIE TeciTMeH mIenmenia.
On yne y = 27 sweHe y = 5 OYVHKIHATADRIHEE IpadHEKTepin +
Gip KoOODIHHATAJRE MHASKETEEEA cojaMbls  (60-cypeT).
Myprisinren cebmETap Gip FaEA HYETede KHBLTRICATEL.
Hemer, Gepinren Tergeyaiy 8ip rasn Tybipi Gap. __ﬁ—#’f
1G] 1

T
A
T

Heayafes: 6ip TyGip.

50-cvper

CeHfep KepceTKiWwTik TeHaeyaep ¥ylec YfelMEIMEH TaHBICACHIHAAP, K8PCeTKIWTIK
TeHABYNeR MyReciH Wewyai yipeHeciHaep.

HepcerrimmTiy Tegmeyiep mylecid menmy gl KAPacThBIPANEBIE,.
AmrsigTaMa. Rypambinda kepcemiiwmik mendeyi 6ap mexHdeyaep
Hcyliecin kepcemriumix meydeynep ueykeci den amaiimv3.
HepeeTriinTiv TeEgeyvIep EyHecin mmeinmy yIOie kepceTrimmTiv dyvHR-
IIHAHBIH KacHeTTepl, KepceTHIINTIK TeHmeyv IeD MoHe TeHIeVJIep Hylecin
eIy 4iH, Taciagepli KOITaHELIATEL.
OchIFalH MBICATIAD KAPACTRIPDAHLIK.
I'.Mhlcnn ) o [rry=5
4* + 4% - RO

Hlewyi. Bepinren TeRmeyaep Xyfecim memy ymin ammacTsipy Tecimim wommamsim,
MeHgec TeHTeYIep HyHecin atamera:
[y =0 -2

TeEAeyaep sylecin memefiz.

45 + 49 = BO.
5 1024 . ;
Oewmpanm 47 + 477 = B0 pemece 4+ ———— B0 =0 regneyi muraner, Syman (47)F — 80 x
4

w4+ 1024 = 0. Egai 4= 2 aenm agem, 3° — 80z + 1024 = 0 KEaApaT TeEIeVIH I ermenis.
IMueran xeaapaT Terdeynin Tydipmepi =) = 16 smeme z, = 64. Corma 4" = 16 memHe
47 = 64. Memex, x, = 2, x, = 3, oBAA cefikecinme y, = 3, y, = 2.

Aayabe: (3; 2), (2; 3). |
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o 8 TeHAeVIeD Kydecin mentedix.
gr _gv =8
4

i HTewyi. Terneyaep myfecinge exi RepeeTRimTiv dyVEROHA Gepliren. ATTEIMeR HAHA
AHHEIMAJRLIAD eHrisefik: 2° = u, 3Y = v. Hemmxecigge exi Gemaricial Gap cRIOBIKTRIE,

[Su + 2n = —,
4

| TeRAeVIeD yHecin amamMela: 9
2u—- 2v = 5

| MTerexan  Tesgeyaep s#ybfecime anrefpaneix, Koey Tecimin wongamnfieie. Ompa

bu = g HeMeoe N = % u-ZeIH, MeHiIER uyieniH Gipimmi rtemneyime wxoficaw,

°u=——i=2,u=1.

Coran 2° = % 3¥ = 1 gepeeTrimmik TeEmevaepi meFaneL Omapael menrin, x = —2,

y =0 anamera.

\ Alayabes: (—I2; 'EII]./,

® 1. 5% = =7, 2% = O regneynepinin Tybipnepi Gap ma? TySipnepi Gonrom marmaiinn
TeHIeVEL KaRgal Tecinmern meFapy Keper?
2, HepcetrimTiz Tenmeyain Serge TySipimin Somym mymxin Ge? MHayalwm Tycin-
Aipiggep.
3. KepeeTRImMTiK TeHTeyvIepdl MeMKeHENe HAHA ARHEIMAIR eHrAY TeclTin maEIal
magcoTnes Koonamameia? Hayabem Tyeingipinnep.

JaTTRIFYIAp
A

Teggevaepnl memmiggep (16.1—16.6):
16.1. 1) 5* = 625; 2) 2¥ = 1024;

3) 3* = 720; 9T = .
16.2. 1) 2% = 64; 2) 3i = 27;

3)¥2* - 43 = 216; 4) 47 = {313
16.3. 1) 3**2 — 3" = 73; 2) 2% — 2=-4 — 15;

3)3* *+ 3" *+ 3! =3159;
4)2-3""*—-5-3" %= 1443.
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16.4. 1) g 4 31 = 270,
Z)olds-1 __ gfx-1 | gdx-1_ JG3>-1— 1280;
3) 9 +x-8 _ 9t +x-0 56:
4) 10— 5=~ 1- 2=~ 2= 050.
1 I .';'z-u. 5 1
16.5. 1) (m] = 128; 2) 5 i
& ‘J;+]T,E=i. n 5 4'2—21.'—2= i
3) (0.5) & 4) (0,5) o
16.6, 1) 5+ = 6" *; 2) 8 - T-6e1 — 7. g-e
2
(25-‘ 13 g -.I-'d E\IJ.T]. s W 2 i8ya11
E)D,E-lg _(1251’ 4)(51 '\aJ L

16.7. Tegmeval rpadmeTiy Teciavmen meiminmmep:

1} 3* = 3;

1) H — 4;

2) 0,2* = 5; 3) 6* = —1;

B) 7 = -2;

6) 4 ! = 4,4.

Teggeyaep ®EyHecin memiggep (16.8-16.9):

Ty I [
16.8. 1) 5 125, 2) 3 +-4- 3 12,
L, 6= 216:
T+ ais ix £ai i
3) St —.128, 1) 3 = ar'
galprdi = ]-; Qr-p+2 — 97
(4t = 16, =y = _JE’
16.9..1) 1 s 4 2) 1gp-2x - 1.
= i = E!
5 5tete = 125, 4 Qir-dy — 2’?\1@,
) ’:."3.1: Ty — ’:."; } 21.y-r.1' oy L‘J_
242

B

Tergeviaepsi memiggep (16.10—16.14):

16.10. 1) 2"

x4l
» ) -

_ 1 -
1642
24l y 3
(4 (647
& -k

2) 168" 2= = 128;

4) 3**': 4 =0,25 - 12*
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16.11. 1) 3% — 7 3% = 162;
3) 5% 1 4 47 = 5% — 45+ 1
3) 6+ 671 =274 x4 2502
4) Qr_ Qx+05_ Qx+35 _ Qix-1

16.12.1) 53— 54 =16- 5"+ 4;

2) 4.1'_ 3.\* L1 — 3.\* + 0,5 _ 22.1' 1.

3) 91 _ gt o geel BES
4) 5 - T7*—356 -5 4+ 35T =40.

16.13. 1) x- 3" '+ 3 - 38+ — 3v4 x . 36,
2) 22 - 47 =16 - 477,
3) 8%+ 18* = 2 - 277
4) 104 — 100+ = 99.

16.14. 1) 2% « 571 = 0,01 + (10*~ 1);
2) 3257 = 0,25 1231_*}57;
3).2- g Y=g B i danr
4) 8- 4*"%% -+ 2=0.

Tengeyviaep wyilecin memisgep (16.15—16.17):

33.1: :3':'5!
.5 =75, :
iy i
16.15. 1) [31*.51—45; 2) [l,Lg:E‘
X u
2* +3 -31=0, R [51_2-3¥+13=n,
16:16..1) 2° +23 =3"; 2 2.5 —19 = -3
7" +11* = 18 13 +2.3" =67
16.17. 1 ; 2 >
)[4-’?"—11*‘:3; }[131 +14 = 3.

' HAHA BINIMAI MEHTERYTE APHANFAH TIPEK ¥FBIMOAP )

Jozapughm mcone oHbiH Hezizzl kocuemmepl, Aozapugmdix QuHK LA,
OHBIH aMblKmMany obavicsl, meHdeyrep, Mmandec meHdeyrep, meHoeyaep
ascylieci, mendeyaep xwaHe onapdoiy Hylecin wewly #oadapst.
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§ 17. JIOTAPH®M/IK TEHJIEY JIEP

® CeHfep NorapudmMaik TEHASY YhIMbIMEH TaHbICA- 5 .
ChiHAap, NorapudMAaik TeHAeyai wewyai yitpeHeciHaep. | TYWIHAI ¥FbIMAAP
TeHaey, norapudmiik TeH-
AHBIETAMA, Jey, CaHHkIH Norapudimi,
NorapudhHid Herizi, nora-
log flx) =log glx)(a > 0,a =1, DU M ACTLIHAAF b BPHEK,
>0, -0 1 AHBIMAABIHEIH, My KiH
) 8(x) ) (1) BONATEH MBHASR HMBIHbBI,
muypinde Gepinzer HeMmece Ocbl Mypze kKeaemin  TEHAY] Wwewy y

mendeydi nozapugmiiz meydey den amaiidot.
JlorapudmMaix TeEmzevgl menry yinin:
1) Termevain el smaw Gemiria Gipgeit Heriare KenTipy:
2) wmaHa aHHBIMAIEI €HTIZY;
3) IOTEeHITHANIAY HepeH.

u) MBICAN 1. log'a{E - x) = 2 regaeyinig Tybipaepin Tafa e,

. HTewyl. AnnriMer jgorapuEdMaix Tepneyvair oH xay Gedirimgeri 2
cnHEEH Heriai 5 GosaThiH JorapHMMeH avBICTREDAMEIS, CoHIa lag&{2 - x) = 103525.
Morermmanmay apkeltel 2 — x = 25 regneyine wesends. Temmevnim Tyfipi x = —23.
Erxl mmikkar Tydipal Sepiaren Temmeyre mofimm, TeHAeyAl KAHAFATTAHJIRIPATEIHEIHA
Kea KeTKisemia.

Aayabei: —23.

Manmnsl, JorapEOMIiE TeEIevIepIl IIelmkeHEmZe JorapmdgmMiix dyvEx-
IHAHEIH AHBIETATY O0JLICE] OH COHIAD eHeHiH ecHepin, & alHBEIMAJILEICEI-
HBIH MyMEiE SolaThlH MeHZep KHBIHBIH Tayeln anyvra Somagel. Cogam
Kellin Tegmeyal memrin, TySipaepmin MyMEiH GoIaTRIH MSHIED JKHBIHLIHA
THicTiTrE Tekcepeek EeTHiTIRTI.

b MBbICAN ) 2 log(x® — 3x — 4) = log (2x — 4) [ [ A
: TeHIEVIH Memedis., : i !

Hewyi. Anmeiver x AAHEIMATEICEIHEIH, MyMEER Gota- -1
TEIH MeHIeD HABMEE Tabamem. On yunis sorapadiagix
DYHEOHAHRE AHEIETAIY oBJRICHI TeK KAHA OH COHZAD H._W&:F’m

EHEHIH ecKepin i 1 i

¥ —Bx -4 =0, x + 1fx =4} > 0,
HEMetE
2xr -4 = 0 r = 9 51-evper

TeHeiagikTep mylecin annMei,
Tegciaginrep sylecinin spbip Temciagiri vy memivis KooprEEATATAD TYaViHe Keckin-
| men, onaprn opTak Gemikti Tafameia (51-cvper).
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Henser:, menring MyMrin GoglaTeIH HHERE (4; +5) HHTEPEAILL.

Bepinrer TeHnevIi moTeHOHAIAACAE, &~ — 3x — 4 = Zx — 4 TeHIeVi MBIFATH, OCBITAH
x* = B = 0 meme x, = 0, x, = b. IIMuxkan Tydipnepnin (4; +ow) AETepBAIRIAA THiCTI-
Jairin Texcepenis. Conaa Gepimaren norapmpuaix Teraeyain Ty6ipi x = b5, ax x = 0 Berge
Tybip Gosamer.

\_ Hayabo: 5.
!MHEMI | 3. log, (Zx + 8) + log(2x + 3) = log, (2 — 4x) Teraeyinin T‘fﬁipﬂepi;"
Tabn ARIK.
2xr + 8 =0,
HOlewyi. x aAAKIMA TRICHIHEH, MYMKiH 8010 TRHIH MeHED #HHERHEHE Tofafieig: 21 + 3 > 0,
—4x =0
x >4,
Hemece |X¥ ° T
-
| g
Tenpisgixtep myiecinin epfip Texciamirinin Memmep : . :
JKHBIHEH KOODAHHATAJEE, TYayre Tycipefix. i i i
5 1 _W-ﬁ.
CoEga » affHEIMATEICEHHEEE, MeHi 2 R SRS 3 TeH- —dy : : L
L ] ] I
clagirie xaHAFATTAHABIDY Kepel (52-cypeT). 1 Wﬁ
Bepinrern merapmdmiikx TeEmevai (1)-termey Typime i --ﬂ-l i T
renaTipefiik. On ymie Tesmeynin con xak, Samgirine i “i ; .
JMorapH;QMHELH KACHeTIH KomoHaMEL: '. : '45 T
log (2x + 8) + log (2x + 3) = log [(2x + 8)(2x + 3)], XI- e
log [(2x + 8)2x + 3)] = log (2 — 4x). 52-cyper
MoTeRDEAT ALY APKELTEL COHFEL TEHIEVTE MAHIEC TEHIeY ATAMBI:
(22 +8)3x+ 3) =2 — 4x, oenrgaE 2x° + 13x + 11 = 0.
Bya tempeyain Tyfipaepi x, = —5,5 smeme x, = —1. x = —5,5 Germe Tyfip, cefedi
A AHHBIMASEICHIHEIE, MYMEIE GoJoTHIE MeHTep HHEIHEIHA THieTi emec. CoHRRIKTAH
Gepiaren Tegmeyain Tybipi x = —1 Gomaner

\ Hayabe: =1. )

!MHﬂﬂ.ﬂ | 4.leg(x-2)-log(x+2)=1-log(2x-T7) | : | B
TeHIeVIH mMemeiis. I 1 -
Hfewyi. Angeiver & ABHEIMAIRCETHEIH MYMELR Ecmm%m%

[
MeHTep KHBHEKE Tabofiniy. On yorie I : I

i |
r =230, r > 2, %chut;:r:rﬁ.cﬂdma‘zg;
r+ 2> 0, BEMEcE Jr > =2, ": ) :
82 -7 >0 x> 3.9 B e

TeHeiaginTep :xyfecin menrenia. i ¥
53-cyperTe xepoeTLIreHned & AHHEIMATEICEIHEIH, MOHL ¥
x = 3,5 TeHeliamiriH KAHAFATTAHTRIDYEL KepeK.

. J/
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JlorapRdMHEIE KocHeTTepiH KoaIaHEIT G plAreH TEHIeYVIeH MBIHA TEHIEVIL AJIAMEID: H\"

x=8 T
et = leig ;
Tr 8 HEx-g

r=2

=
x*x+ 2 2x -1
amanmers, Oeergas (& — 2)(2x — T) = T(x + 2) emece 247 — 18x = 0, an cunyg TySipaepi
x = 0 seHe x, = 9.
x, = 0 Gerge Tyhip, am x, = 9 Tyfipi x AEERMATHCEHEEN MyMEIR GoJaTRIE MeHTED
JMHERHEHA, AFEA (3, 5; +o) apansFerEa THieT. CoEanETaHE GeplreH TeHIeyTIiH mermimi
x =19

Herisgepl Gipmefi GoFAHIRKTAH DOTEHIHAIIAY ADKBLTHI TEHIEVIH

Hayades: 9.
. i
. \ . ™
MBICAN 5. log, (»° + 8) = leg(x + 1) + 3log,2 Teraeyin memredix.
IMewyi. ¥ AAARMATEICRHEH MYMEIE GolaThE MaEAep EARHBEE Taly
yirin MEHA TeHeisginTep :tylecin KapAcTRIDAMELS:
2 +8 =0,
¥+ 1 >0

x°+ 8 > 0 Temeliagiri x-Tig Kea Kearen MeHIE e opEIEAAAANEL. Menmer, & A HHEIMAI EICEIHETH,

MyMEiE SoJaTHE MenZep RHEHE (—1; +o) HEETepsanel. JlorapEhMHIE KacHeTTepin

KOAIAHEIT TeHAeyAIR o ok, Seirin Typrengipenia: log(4® + 8) = log,(x + 1) + log,8

nemece log (27 + B) = log,(8(x + 1)).

Oerl TeHIEVII DoTeHIHAIAACAE, &~ + B = B(x + 1) Hemece »° — Bx = 0 anaMuIa HeHe

oHEE TySipaepd x = o, x, = 8. x-mig Gy eri memi me (—1; +o°) HETepBATEIEA THiCTI.
Hayabvs: 0; 8.

y

%\

EMhIEM } 6. "%+ ' = 36 remmeyinin TyBipnepin Tafnfierk.

Hlewyi. Bepinrer Tenmeyai Teme-TeH TYDNIEHAIDY ApKBLTH (1) TeHmeyiHe KesTipenda.
On ymin Gepinren Temneyain exi morenm Gip Heriage Jorapmdoemefingia: log'sxhg’a‘ L
= log, 36 nemece (log x — 1)log x = 2 nemece logs x — log x— 2=0.Enai log,x = u pen

ancak, u” — u — 2= 0 renaeyine Kenemia. OrmE TySipaepi u, = —1; u, = 2. Omnaii Bosca

’ 1
log x = —1; log, x = 2 remaeynepl murages logx = -1, x, = rt log e = 2, x = 36.

A AHHEIMA TEICEIHEIH MYyMKRiE So10TeH MeETeD HERHE (0; +o) ApajsIFsl eKeHiH ecrepin,
x-Tig exi MeEiE me Gepinrer morapmdmaix TeHzevIir TyGipl peTiEme amanera.

1
Aayaber: = 36.
o 6 /

(D CeHgep Aorapudmgic TeHaeyaep xyReciH wewyal yi peHed Haep.

JorapudMaik TeEmzeviaep myHeciH Imelnyval KapacTHIPAHELE,.

AnwigraMa. Rypamsinda nozapupmdin mendeyaepi 6ap meHdeynep
Heyliecin Rozapu@moir meydeynep xeylieci den amaiidot.
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JloTapudMIiE TeEgeyvIeD EyHeciH eIy VI H TeEIeVIep Eyliecl EaHe
JorapHdMIix TeHIevVIepdl IDeINV Teclm KoadfaHbLIATRL.

) MbICAN x+p = M, . ) )
q. yilecin menrefik.
m_) [Iaggx + log,y = 6 = i

HTawyl, x mene y ANHEIMATEUTADETHEIN, MYMKEIH So/aThH MeHAeD HHBIHE oH cOHTAD.
JlorapadwEin kacHeTTepiE KongoHen Gepiarem myleni rTypaemxipemia. Comza
[x +y = 34,

log, (xy) = log, 64
sylieMen MaHTeC!

TeHZeyIep dEylHeciH AflaMELS, AT ITEIKKAH TeHAeYIep ydeci Muraa

x+py = 34,

xy = G4,
CeoRFrl Tegneyaep mydecimen a7 — 34x + 64 = 0 meaapaT TeHAevin aaamera. OHEIH
Ty8ipaepi x, = 2 ;xeme x, = 32 ;xeHe oraH cofinecimme y = 32 meme y, = I.
Tofermrar (2; 32) meme (32; 2) compap ydsl Gepliren TeEAeynep sylecin KaparnT-
TAHEIDA TEL.
\ Hayabes: (2; 32) memece (32; 2). J

— -

—

i E(2x — )+ 1 = lgly + 2x) + 1g6, . L. )
B. TeHAeyIep EyHecn memedis,
[lzlag;, (x=y) = log, (y +2)

Hlewyl, Myheniy TegaeyaepiH Tene-TeH TyDaeEAipim,
{Ig{f&x - y) + 1gl0 = lg(y + 2x) + Igb, lg[(2x — y) - 10| = lg(y + 2x) - 6]
HEMers

I1::|g;,l[;1c—‘r,|l;lE = log, (y + 2) Iﬁgaix—y}g = log, (y + 2)
xr =2y,
HeMEce 2
(x—py)y =p+2
AnMacTEIDY TecitiE xoamauem, coEFH RYHeHlH exiEmi TegmevimiE opHEEHA
¥ - y—2=0 anamera. Ocergam y, = —1, y, = 2 eHe ockFaR cofikec &, = —32, x, = 4
Tybipaepin Tafamers. Ermi (—2; —1), (4; 2) mMengepin Sepimren TeHzeyiIep skyfecime
KOoHRIN TeKcepoeK, (—2; —1) tybipinin Gerge Tylip GonaTemEeIHA Kes seTHisenis.

Aayabee: (4 2). )

TeHTe yIep dylecine xesripenia.

L

® 1. Bepinrer Tegmevaeri JorapREOMIE QYVEEDEATADIREH AHBETATY ofiIRlckIH ToGY
miEgeTTi Me?
2, KeapceTRIMTIE #HeHe JorapHOMILE TeHIeV 6D NIy H opTAE, Teclome pia aTaH-
Anp.
3. Komanf sxarmafina x afHRMATECHERE MeHl JorapmdMiix TeRmeyain memring
Gommatiner? Hayabem Tyeingipinmen.

HarTeiFynap
A

Tewgeyaepai memmiggep (17.1 — 17.5):
17.1. 1) log. x = 2; 2) log,x = 3;
a

110



3) log, x =-3; 4) log, x = -2.

17.2. 1) log, (x — 4) =-1; 2) log, (x + 2) = 1;
3) lgx = —2; 4) Inx = 1.

17.3. 1) log,(x* — 2x) = 3; 2) log, (4x + x%) =—1;
3) log, (x* + 1) =—1; 1) le(7x — %) =1.

17.4. 1) log, (2 — x) = log, (3x + 6); 2)log, (1 + 2x) = log, (4x — 10);

3) log,(x — 6) + log(x — 8) =3; 4) log(x — 2)- log(x - 3)=_.

L | =

17.5. 1) 1g (5 — %) =§lg (35 — x%):;

2)log, X~ 4 log, (x + 5) = O;
- X + 5 -
3) logﬁ{ﬂlx —-6)—2= loan{Ex — 8);
4) logz (Bx—-6)—-1= log: (9x — 19).
17.6. Tegmeynep mylecin memingep:
x—y:&, *r-y=14,
} {

2 —_3=
10gax+lﬂgay:2; 2) loglx+lag y=-1;

bS =

lgx —1lgy =0,
4){@' gy

2x-y=10.

log x-log y=1,
3) 1 1
x+y=20;

B

Tengevaepgl memiwgep (17.7 — 17.11):
17.7. 1) logl_{x - 2) + logl_{x + 2)= logl,{ﬁlx + 41);
2) log (x + 1) — log (1 — x) = log (2x + 3);
3) log (x + 3) — log (x — 1) = 2 - log 8;
4) lg(x — 1) + lg(x + 1) = 3lg2 + lg(x — 2).
17.8. 1) 2log(x — 2) + log(x — 4)°=0; 2) 2lgx - lg4 + lg (5 — x°) = 0;

J.'+E!=ﬂ; 4) lgafx + —|g2=
¥ g8 - lg(x - 5)

3)lg(x(x+9)) + lg

17.9. 1) 3lg¥(x — 1) — 10lg(x —1) + 3 = 0;
1 2

o e
H}E—Igr+1+|g’1 L

3) 1g%(100x) + lg%(10x) = 14 + lg%;
4) lg*x — 2lgx = 1g* 100 — 1.
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1

17.10. 1) log* (4x) + logz%= 8: 2) log? x° — 5log +® = 10;
q

3) lg(10x) - lg (0.1 - x) = lgx® — 3; 4) % — 4 lgx + 5.
gx — 2lg x
17.11. 1) log, ¥x + iflog, x - % 2) log? (2x) = 4log,x;
3) log, (3*" ! + 8%) = log,324; 4) 1g (x %) + lg(-x) = 9.

Teggeyaep Fylecis memiggep (17.12-17.13):

lgx+1g2=1gy,

17.12. 1)
{Bx -2y==2:

[ £-]

la::rg‘2 (x +y}+log2 (2" —xy+y)=1,
)
x=y=0;
(aysd g4 L E_ .2
3) ké'] =g 4) ¥ ¥ 1

lg{gx_y}_ilgzz 0: ].Dgax+].{)gay=l+].ﬂga5.

17.13. 1) | EF~¥=2, 2) =2y
T g x=1g3 +1gy; ™ |log, (x-y)+log (x+y)=1;

log x—log y=0,

3} i i
x" =6y’ +4=0;
l+log y=log (x+y),

-
! log (x+y)+log (x* —xy+y*)=1.
2 2

' HAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥fBIMOAP )

Hapexnce, dapexceniy Hezizi meH wepcemkiuli, kepcemriwumik QyHKUUA
HcAHE OMBIH Kacuemmepi mern zpaguei, meneizdin, mencizdikmi wewy
macindepi, unmepsaadap adici.

§ 18. KOPCETEIINTIK TEHCIZJIIKTEP

CeHaep KepoeTKIWTIK TeHcizaikTepal Wwewyai B A 3
yi peHeciHgep. TYWIHAI ¥FbIMAAP

TeHdzaik, KepCeTKiWwTiK TeH-
ATIBIHFE TapArpadTapia CeHAED ik gapexein Herisi, aape-
EepceTKIIMNTIK QVHKIHA YFRIMBIMEH Ta-  XeHiH KepceTkilwi, MaH LecTik,
HBEICHEIII, KepceTKIMTiK TeHmeyviaep XeHe @ aNHbIMaNbiHbIH MyMKiH BonaTeiH
ONADALIE HyiieciH IMermy ZargeichrE Ka-  MIHASP KMblHe, TeHcizaikTi Wewy

v
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JEIOTACTRIDARIHIAp. EHA1 xepceTrimTix TeHcisgixTi memy Tecinmepin
EAapacTRIPAHRIR.
AHRIKTAMA,
a’®) = gt (g < got=); g™ 2 g g < @), g >0, a=1 (1)

muypinde Oepinzen Hemece ockt mypze kKedemin meHeizdin repeemuiucmin
menciadix den amaaadst.

HepeeTRIINTIK TeHclaIKTI IMellly YIMIH MBIHA TEOPeMaHEBI KOLIAHAMEIS.

Teopema. Ezep a > 1 fonca, onda a™ = a®™ mencizdizi f(x) > gx)
meHcizdizimen; ezep 0 < a < 1 fonca, onda a™ = a® menyecizdizi f(x) < g(x)
mencizdicimen mandec Gonadvt.

Haaeadey. Teopemansl gpienfey yimi (1)-TeHciagikTig exi marem a®”

Tixh
2 = a
epHeride Gejim,

=5 = 1 TeHcisgiriE alaMbIz.
i

Cogrel TeHciagmirTl af* - #¥ = 1 Temecisgirize rexTipemiz. Emgi
flx) — glx) = t Genritevia emrizcer, a’ > 1 TeHeciagiri mwwager. Ockl
TeHCci3EIRT memy yuriu a = 1 meme 0 < a < 1 eri MaFrgafieIs KapacThIPCaK,
seTHITiRTI.

Erep a = 1 Gosca, ouga a' = 1 TeHciagiri opuEgany yiria t = 0 Goayel
raxxer, arHH f(x) — g(x) > 0. Bygan f(x) > g(x).

Erep 0 < a < 1 Homeca, ouga a' > 1 Tencisgiri opeigganry yurim ¢ < 0

Gonyel Keper, ArEd f(x) — glx) < 0. Jemexr, flx) < glx).
Mricangap EapacTeIpaHBIK.

iy oy yEE=d :
IMBICAN ) 1.1)3%* =812 (L] < %; 3) 0,98 ** < 0,08
= 2

4) 0+ 7 . o8 Tedelagiria memediis.
HTewyl. 1) 3% -5 = 81 Teneiagirinin exi :xarem Gipned veriare xemripenia: 3% -5 = 34,
ConFrl TeHeiagixTe 3 > 1 SonFaEgemkTaoH, Teopema SofmmEmn 3x — 5 > 4 Hemece
x> 3

et 1 e 1 . .
2) lEJ “ E TeHcianiriniyg on o Semirianeri comper 5 merisime xesripin, oran

1
I fp e P
< — EemecelEJ < |

1 2
MeHIe: TeHelamix amamEIa: I.E Al Tsrgxar TeHRciaTikTig

dad
| T
J k-

e 1 1
Herial 0 < 7= 1 SosFoEARETAH, Teopenma Dofsmmma 2x — 4 =
OerranE 3x = 4.5 Hemece x = 2,25;

3) 0,98-': % < 0,98% % reHciogirinin meriagepl Gipmesn xxeme 0 < 0,98 < 1. Hemex,
Teopenma Gofiemama x° + 3 > 6x — 5 Hemece x° — Bx + B8 > 0. Comrmr TeHciagixTi
HHTepELIAAD siiciMen merrapens, x < 2, x > 4 (Bd-cyper) Bemece (—=; 2] U [4; +=)
It MAED SHHEHEIH 0/I0MEII:
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5 = T —-\I
2 d i
54-cyper
4) 9:"+ 7 o oEs TeHeiagirinin Reriagepi Gipmedt eEe 1-NeH ADTHEIE, COHARKTAH BeplareH
TeHclamix x” + T < 8x TeHeiagmirinen Maagec Hemece x° = 8x + 7 < 0. CoHFE TeHclamikke
HHETEpPEAIIAD aXiciH Konaaaem & € (1; 7) anomen (55-cvpeT).

B R ¥

1 7
55-cyper

Hayadei: 1)(3; +=); 2) (2,25; +=);
\_ 3) (—o3 2] W[4 e 4) (13 7).

A{x=2}) _\I
!MHC“” } B 4T —0%e-0 o8 a = 52 Temeliagiria memediK.

Hlewyl. Terciagixrin con mak Genirin Typaemmipenis: 2% — 2%~ % + 2% -4 = BI,
TerciamixTin con sxox Ganiringeri 2%~ sprerin oprax, KebeATHIIM peTinge HAKITAHEIH,
CHIPTEIEA NIRIFADEIT, eceOTey jKypriscer, 27 4(24 -2+ 1) =562, 2> 4(16 -4+ 1) = 52
Henmece 2% -4 =4 3% -4 = 22 MIukgaE TeHcianikTis Herianepi Gipmefd mmeme 2 = 1,
coRaeEIkTaE 2x — 4 > 2 Hemece x > 3.

\_ o yabdoi: (3; +m_'|‘.,,

!MHCMI ) 3.8+ T <47+ 1 +34 3! renpianirin memedix. )

IMewyi. Herianepl Gipgefi RopeeTRiITiR QyYERIBATADAR TeHelagikTiy
Gip MaFRIHA MAHAARE: T°— 4+« 71 34+« 3~ ' = 3= 73, TercianikTig epbip Gemgirimmeri

opTaK, KebeATKIMTI MaxIMaHME cHpPTHHA MIEFapaMera: 77 - Y7 — 4) < 37~ Y34 — 3%)
Hemece 751+ 3 < 377! « 7, TeHciamixtig exi #ag Gagiria 3 + 37! > 0 welefTRimine

i i R AL
Getendia: [EI < r CoHFH TeHciamiwTin Heriai = = 1 GoaFaHARIKTAH, & — 1 < 1 HEMece

&< 2.

Hayabe: (—=; 2).
L J

® 1. KepceTrimrix TegeianikTepai memry yonie KepeeTKimM ik TesgevIepai memy axic-
Tepi KongaHEsLIa Mal
2. Heriagepd Sipmell KepceTRIMTIK TeHciagikTepal MMV MeH CEIOEIKTEIE, TEHciamiKTl
memryne yEcacTsE, Gap ma? Hayabem Tyeingipingep.
3. KepeeTrimTiv I VEKIHAHEIE Herial Ter oH cnH GoTVEI KepDeeTKINTTiK TeHelamix-
Tepmi memy mesinge ecxepine me? MHayabee Tyeimmipisnep.

JHarTRIFyIap
A
TercisginTepal memiggep (18.1—18.7):

"
18.1. 1) 2* > 32; 2) [%J <22
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a "
3) 6° 4 < 36 1) 5; o
5 125
18.2.1) 5' * < 125; 2) [i| gt
s e =54 64°
E}'\IJ."‘i z4\|3-u 1 W ——
Ly 3 ~ | < g%
. [ai g [31] ) ) [32 &
s . (1 '\IEJ z1 I
18.3.1) 3" - 9* < 81; 2) (%] [E] > 32;
2
5\..'1; 1 7 14\..2 - "
3) (Ei < |55 ; 4) (2,5)" "* = (0,16)" °.

-,I;-r] -\.IJ.]
TBA. 1) 253 gty gl e gy (%] +(%J < 26;
L X

3)3% '+ 3% *-3%" ‘< 315; 4)2°-27 =15,

18.5.1) 5% "' 4+ 3 - 5 "' > 3500; 2)3" '+ 38! > 270;
3) 10° °* + 107 * <= 1001; 4) 2" - 2" "1 - 15< 0.
18.6. 1) 25" < 6 - 5~ 5; 2)3*—-10- 3"+ 9 = 0;
3) 4" + 27 = 20; 4)2" -3-2"+2>0.
1R 1) 8% =11 2) 2% B2
3) 4" KTy 4) 671> 1871,
B

TexcizginTepsl memiggep (18.8—18.13):

a+l

18.8.1) 2= > 4; 2) 0,125 < 16™;
o 3
1 1\2 (1'\;‘14. 1\| bi
0 Ax =1 et F el i o
3) 36 > [El * 4 1"'5L51 % [35]
1“*‘2
18.9.1) 22 _ 8. 3+ > {O; 2) (El > B
3) 2°11< 64 - 2t 4) 8. 2% < (0,5).
18.10.1)6 - 5* "' — 5“2 4+ 6- 5> 55; 2)3-2*"1 4 5. 2 — 22
3) x*- 3 — 3° =0; 4) x% - 4* — 4* <0.
18.11.1) 52 — 2 - §* — 15 > 0; 2) 13% — 14 - 13+ 13 < 0;
3)3* 24+ 9*°1 — 810 > 0; 4) 2. gowmr _ 3. Qo | ] <,

1 1
18,12, 1) 4" 24+ 8 <9272 2) 87" +3 <12;



3)4-*+21"% —4< 42177 — 6;
4) 42— 6-2*"2+ 8 < 0.

18,13, 1) 4" — 9 < 0; 2)5-4"< 4 - 57;
3) 323z 4) 3=l jE2=+1 2 Q.
18.14, Bepinren TencizminTepniy opray menrmig Tadsrgmap:

x 1
1) 3 = 9 meme x — 2 < 6; 2)[%]3—-2513EBHE].—I{{];

eyE
3}|%]§Elmu\94x—3}1; 4) 4 < 64 mome 5 — 2x = 0.
sy

' HAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥fBIMOAP )

DY HKYUA HAIHE OHBLH AHBIKMANY 00ablebl, T02APUGM HIHE OHBIH Kaclem-
mepi, aozapudmdin QuuKklyuA, OHbBIH Kacuemmepi Men zpagdusi, mencizdik,
mencizdikmepdi wewy maciadepi, unmepsaadap adici, kepcemiiwmir
meHeizdikmep.

§ 19. JJOTAPH®M/IIEK TEHCI3IIKTEP

® CeHgep norapudmgik TeHdsgikTepal wewyai yipeHe-
ci ; ) -
nasp TYIIHAI ¥FBIMAAP
TeHcizaik, norapudm ik TeH-
cizgik, norapudmHin Herisi,
JBPEREH (H KepceTkiwwi,
MaHAECTIK, afHbIManbIHBIH
My MKIH BONaTEIH MaHgep
WMEIH B, TRHCIZAIKTI WeLwy y

Ef:fﬂcfp - :| CHRIAEIKTEIE, KBAJDATTREIE, O6/IIeK-DANTHOHAJ, TDPHCOHOMETDHEA-
i i s JIHIE,, KeDCeTHIMTIK TeHciagikTepmi memy soagapkl Gemarimdi.

MerTen KVpPCBIHAA KAPACTHIPELIATHIH TeHCISHiKTEep iy Tarsl Bip Typi —
JorapuHdMIiE TeHciagirTep., ATIRIMeH oChl TeHclsgikTiH aNHBIKTaAMACBIE
Depefiin.

AFRIKTaAMA,

log_ f(x) = log_g(x)
(log_f(x) < log_g(x), log_f(x) = log g(x), log_ f(x) = log g(x)),
a>0,a=1, f(x)>0,g(x)=0 (1)

muypinde Bepinzen HeMece ocbl mypee keaemin meHcizdikmi nozapud moix
meHciadin den amaiidsi.

JorapudMgix TeHEcla3ZiKTepIl INellly VIOiH TeMeHIerl TeopeMaHEl K0OJI-
OaHAMBIZ.
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Teopema. Ezep f(x) > 0 meue g(x) = 0 foaca, ouda a > 1 Sonzauda
log_f(x) = log_g(x) mencisdizi flx) = g(x) mencizdizinen mandec meycizdix
Goradet, ax 0 < a < 1 apaamemnda log f(x) > log g(x) mencisdizi
flx) < glx) meneizdizimen mandec mexeizdix Gonade:.

Haneadey. Nanenmey yinia (1)-remciagixTi Teme-ten Typaesgipim
log f(x) — log _g(x) = O Terciagiriz amrameis, oceigan
flx)
]'Dga m = 0.
Coufel TeHcisginTi MBIHAZAN eKl M aFIall VIOiH KAPACTHIPATIERIE:
1) a = 1 Sonrranga mgorapudMIix GVHKIHA ecmeni, COHIBIKTAH
fix)
o = 1, aram fi(x) = glx);
2)0 < g < 1 HETEPBAIEIHIA JOrapuMIiK QVEKIIHA KeMiMei, JeMex,
) <. [
= < 1, garam flx) < glx).
ConsiMen, (1) morapudmgix TeHciamikTi mwmemny kesimge morapudMHIR
Herizime GaflaHblcTEl ToMeHTeTl eyl margaiinery 6ipie KapacTRIpaMEIZ:
1) a > 1 Gomrarga log flx) = log g(x) Terciagirine Mergec
flx) = 0O,
g(x) = 0, (2)
flx) = glx)
TEHECIZZiKTeD Hyliecl memmiteni;
2) 0 < a < 1 6onranga log_ f(x) > log_g(x) Temciagirine memgec
flx) = 0,
g(x) > 0, (3)
flx) < glx)
TegciaginTep mylleci memmineni.
Jlorapudmaiy TegciaJiETep Il IIeIIVTe MBICAIIAD KADACTRIDAHBIE.

\ MBICAN :| L log,(3x + B) = log, (15 — Zx) Terciagirin memeriix.

IMewyl. Beplaren norapadMaix TeHcianikTin meriai ¢ = &5 > 1 Gogaran-
OEIETOH, (2 )-hopay nara cefinec Seplirer TeHciagikke MaEgec MuIHA TeHelaginTep mylie-
ciE AnaMEeLs:

X e = E,
8x+5 > 0, < {0 '
15 - 2z > 0, memece 1x < —, _de; ' -
r ‘ 1 | ¥
3x+5> 15 - 2x e 1 | ,
i i . : v 1 I L .
ConFre TeHciani kTepai caE Tyayine conwm, TegciagirTep i i 2
X i i
smyfecimin meminin aganeea: 2 < a < 1—‘, { 56-cypeT). _:_ET{‘M&E&L’;-
3 . 15' 1 I |
A eyl [2; ?j 56-cyper
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!MHEAII ) 2 log,, (x~2) = log,, (T = 0,5x) rencionirin memefix. 3

IMewyi. Bya reneciagixTeri norapmdma- I 1 I
HiH Herini a = 0,8 < 1, gemer, JorapEdmMaix TeHciamix i i i

{3)-bopmyaara celfixec kedeci TercisgixTep myfecime —Ewﬂfﬂm

Kemeri: I i i 4]
o o i o
r=22>0, x > & W&zﬁm
I [ 141 ]
T -05r >0, Hemece (1 < 14, i i i

i
r-2 <7 -05x x < 8. o2t 2o - SRR E—— ~

TercisgixTepai can Tyayviege Keckinagey apRELIB 2 < & < 6 I ' I
HHTepBATEEH ajdaMers (57 -cypet). Jemex, Gepinren dora- 57-cyper
prbnaik TeHeiagixTin meminaep sxasEER (2; 6) HEETED-

Bossl Bosn k.

\_ Alayabe: (2; ﬁ].‘)

MLICARN 3. log _ (16 + 4x — x7%) > -2 Teneiapirin o ¥ A
.2 ) po b i 1 .

ITewyl. TenciaginTin o :marmEgarsl —2 caHErE Herial -6 [ ) e i
0,25-ge Tey morapmdM TypiEme masamera. O ymme 0,25 : :
o

-3
caHRE —2 mapesecine mereapanera: (0,25)= = [%] = 18. W—W
W
Conpn log, (16 + 4x— x7) > log, ,; 16 Tencianirin amamera. £ =
a = 0,25 epenin ecrepin, (3) myfere Komenia: 58-cypeT
{Iﬁ+4xwx2 > 0, 2 -4x-16 <0,

) 3 Htm{_e_ ) HeMece
16 + 4x - »* < 16 2 —4x >0,

(2 -2+ 3J5)x - 2-25) < 0,
r{x—4) » 0.

HETepsnanap amicis xoaiaHED apbip TeHciamikTid mmenmimmep HHREEHE KOODIH-
HATAJIBIE, Tyayre Tycipenda (58-cypet).

Memer, Gepinrer norapmpMIiy TeHcismixTiy menmind (2 - EJE; 0w 4 2+ BJE]
APATEIETADEL GoJIaTE.

\ Hayabe:: (2 - Bﬁ;ﬂ]u[d_-;z-b?ﬁ].‘)

!MHI:AJI ) 4.4 logx - 4 < 0 Temcianirix memeiix. b

ITewyl. TerciaginTi memy yoria lags.r = | MOHA 0AHBEIMAJRICEH &6H-
riacer, 4u® — 4 < 0 xBagpaT TeHclagirire Kememis. CoHFM TeHpiagikTi memy ymmin
HHTepBANAAD eficin xomgawem, u € [—1; 1] azamess (59-cypeT).

e R E »
L =] = 1 + I

59 -cyper

Conan log x € [—-1; 1], aren -1 < log,x < 1 Hemece lﬂgséi log.x < log.2 mmiragsn

i y . 1
Jlorapmdwanrin Heriai a = 2 > 1 exeHiH ecxepin, Koc TeHeiagixTen E'i x < 2 Hemece

L o
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0,5 < & < I rempiagirine Romemis. x nEHEMATEICEIHEH, MYMEIE SoaTeH MeHIED mm;\i
GADUIRIE, OH cOHAAD HEBIEE, CoHneETAH GeplireH nDorapmbmMaik TeHeiamiwTis menmimmep
sxusmEE [0,5; 2] gecigmici Somagsr

Hayabe: [0,5; 2].

(D CeHaep norapudMaik TeHCIsAiKTep xyAecin Wewyai yilpeHeciHaep.

!Mhlﬂ.ﬁﬂ :I' 5-x>0, H\'
5. { TeHeiagirTep myfecin memedik.

log, (x +3) =1

Olewyi. CHAMKTHE TeHEcidgikTiE memy HOMRH KOJAJAHBIT HeHe JorapHdMiix
D VHEOHAHRREH MHHETALIY ofIkckEE eckepin, eximmi teHciamikTeri 1 caHBIH lagsﬁ
COHBIMEH AIMACTEIDHIN, Gepiaren TeHciagikTep ssyfecinen MurHa TeHciagixTep mylecin
AJIAMEI:

-3 & =ik, x %= B, X = 3,

log, (x + 3) = log, 6, gemece (2 + 3 & 6 mHemece (x & 3,

x+3 =0 r > -3 x> =3.

I 1 i
I L] ]
| | [

e Y

I fa T
1

L - 3

[ ]
I [ ]
| 1 [l
i R
I dn =
[ i i

'y : -

I L] 1

60-eypeT

Bpbip TereclaginTiy memiMmep JHHBEHEE HeHe KOODAHHATATHEIE TYayre KecKimmem,
OpTAK, apa K TH Tabomers ( 80-cyper). Conan Gepinrer TeHeismixTep mylecinin mermi ni
[3; 5] xecingici Gomagsr.

L\_ Hayabei: [3; 5]:/,'

® 1. Jlorapudmuix TeHciagixTepal MEFAPFAHREA JorapEGMISDIIH KAocHeTTepl KO-
AaHELTA Ma?

2. MorapmbMais TeHciagikTepol MEFapFaETa KaHIAH aficTep oM IAHELIOTHT
3. Joropudmenix TeHcisgikTepnin memini gorapmdmgizs GVHEOIHAHEE Herizime
Teyenni me? Haynbum Tyeingipingep.
AlaTTEIFYAAp
A
TerciaminTepmi memingep (19.1—19.5):
19.1. 1) log4x = 2: 2) log, x = —3;
3) lgx > —2: 4) Inx < 1.
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19.2. 1) log(4x + 1) < 1; 2) log, (8 — 2x) > -1;

3) log, (x + 0,6) < 1; 1) log, (7 — x) > -1.
19.3. 1) log (3x + 2) = log (x — 1); 2) log, (6x — 2) = log, (x + 5);
3) lg(2x — 1) < lg(3x + 2); 4) In(4 — 2%) < In(x + 3).

19.4. 1) log_ (2x — 5) > log,  (x + 1); 2) log, (3x — 1) < log, (2x + 3);

3) log, 2= 3% > —1; 1) log, (3x — 4) < log, (x - 2).
19.5. 1) log, {.1: +4) > log, (x* + 2x — 2); :

21 -I—alog: {(x —2)> fog: (a2 —3x + 2);

3)lg (x— 2) + lg (27 — x) < 2;

4) lg (2x — 3) = lg(x + 1).

TencizginTep :EyHeclH memingep (19.6-19.7):

x-18 < 0, 1051 x < -2, Inx = 0, lgx < 1,
196. 1 2 3 3
lih:»g::rr-~1; ) :'5-;“:0; x+7 > 0.
§ r+1 > 3;
x+3 20, 0 — x <0
8-x > 0, log,.x <1, X% A,
19.7. 1 . 2 3 " 4 -
} ].Dg] X > -1, ){logx < 2! }[x_ n!3 ! n; ) lcrg_lx >=-1.
B
TencizgirnTepsl menmriygep (19.8—19.11):
19.8. 1) log, x > log,(3 — x); 2) lgx + lg(x — 1) < lg6;
3) lg®x + 2lgx = 3; 4) lognjx = —6 + logznlsx.
19.9. 1) log (11 + &%) > 3; 2) log, (22 + 3%) = -2;
3) lg(x2 — 1) < 0; 4) lg(1 — x%) = 0.
19.10. 1) log_(+* — 3) > 0; 2) log (-9 + x%) > 0;
Ix =1 g =2
3) log,——+ = log,3; 4) lgl_ T ks
1o a1 :
19-11. 1} (Ei 2 b ].; 2) 2"3*2:‘ ) L 2;
L
r1\|°€l‘* L} e s
gl TV 4) 0,908 (701} & ghm (i),
TencizginTep :EyHeclH memingep (19.12-19.13):
log,,{x +1) = -1, —_rY<
19.12. 1) |2 D gy [ —2) L
2x-1 < 5; 3-x < 2;
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In{x +5)< 0, i 11x+12 > 13x,
[x+15 = 6x; ) ngT (31-2x) < 1.
a =
19.13. 1 i 5 F ~2E0,
A3. 1) 1ngl{x+2}%@ -1; 2) it (e=8)52:
I 1 =
: | -8 1.
3) logy, (x +2) > 5, 4}[053{17 )=
36— 2! > 0: x* =16 > 0.
©3TH /I TEKCEP!
P g T
1. Llr_ll = l%] TeHIeViH memiHgep:
A 1; B) O; C)—1; D) Ty6ipi mox.

2, 0,377 %> 0,37 Tegcisgirinig ey yIKeH HaTypat mmenrivin TabwIggap:
A) 10 B) 8, C) 9, D) orgafl caH #OK.

3. 10— /10 = 0 TermeviH mmemmimgep:
A)(-1y3 +Tn, ne Z; B) (-1)"; +7n, n € Z;
C}i§+2ﬂ:n,nez; D)i§+nn,nez.

4. log (x — 7) + log.(x — 2) = log,(x + 5) Tergevinir Tybipnepin Tabermap:
A) 9: B) 1: C) 1: 9: D) 7.

5. x-Tig Kamgail meHZepimzge y = log (x — 5) dymErmHACH OH MeHZepAL
rkaldeLImaMaiigeL;

A) (5; +=); B) [5; +x); C) (6; +x); D) [6; +x)?
¥ —-4=0,
G, I.*-l\j**l e TegclaginTep Eylecln memiggep:
\5
A) [-25 2] B) (-=; 21 C) [25 +=); D) (05 +z).

loga{x ty)= 1,
2x+y =T
A) (35 2% B)(2; 3); C) (-2; -3); D) (3; 1).

TeHIEVJIeD EYViHeclH mmemmiggep:

8., 5= 51 Il spape 5 — x> 0 TeHcisgikTepiHig opTak ImenriMiE TabBIHIAD:
A)[3; T B) (—==; 3] C)(5: 7L D) [3; 5) v (5; T]-
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9. log,(2x — 1) = 0 TeHciagiriE KAaHAFATTAHIEIPATEIE ey Kilml GyTiE car e

TadEIHIAD:

AY1; B) 0; C) 2; D) orgail caH HOK.
l'DEE xX= n! i & i i s
10. ) TeECcisgikTep myleciH memigmep.
019 > 0,19
AY(0: 1); B) (0: 1] C) (0; +=); D) memimi GomrmMaiiger.
'- HAHA BINIMAOI MEHTEPYTE APHANFAH TIPEK ¥FBIMOAP )

Bapuahma, eapuayuAlsly Kamap, mapaiy Kamapsl, NOAULZ0H, HUIAIK
NOTUZOH bL.
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MATEMATUKAbIK CTATUCTUKA
SNEMEHTTEPI

§ 20. BAC KHBIHTBIK KOHE TAHIJAMA

@ MaTe MaTHKAN kK, CTATHCTHRAHEIH HErM3M TephMuHge pinen g
T HBCACKE AL, TYWNIHAI ¥FbIMAAP

TaHaama, Bac ¥ MBIHTRIK, CTa-
JHeHIepHMeHTTep EYDriay reslmge yaren TUCTHKANBIK KATAD, KUK,

KeJeMJl aKnapaTrap aasiHagel. Melcanasl, HAKTEL | rycrorpamMma

Kajlagarkl HeMece avIaHOarkl Y BT TanchIpFaH

ORVIDBLTAPAEIE HoTHRenepl, Kasareran GanxTe-

pisgeri xanepkTeIE canwim Memmepl, KP maxTe

o0JBICTADBIHAH BCHEEDH KEISMETHe MIaKLIPHLIVIOBLIADALIH JeHe CaJIMaFhL
JoHe CAHEBI, KYH G0 LI CyIepMapKeTRe KellTeH TYTHIHVINELTAD TisiMi :meme 1.6.

CraTHCTHEAZA AKNADATTEL KHHAY JKoHe cakTay, spTypial Gommammap-
OBI 83ipiey, oJapiblH IDEHHAHRBLILIFLIH Oaragay eHe T. 0. ecelTeyien
#yprisimenl. Bipax MaTeMaTHEANRIE, cTATHCTHHEAHEIE Herlarl ecenrepluly
Gipl anpmmrasE axmapaTTel THiCTI TYpge eHZey, COHOAa KaJFaH ecenTepiin
HeTHHeclHe Koa meTrlayre Gomagsr.

BacTanykl AJLIHFAH AKIAPATTEI eHgey TepTldl mamamen kenecigeii:

— emmey (Te:xlpube) meperTepl perre Kenriplmesl :xeme TomTaACTRIPEI-
JATEI;

— TONTACTHIDYV JaH KellH gepekTepdl emmney KecTelepl KypacTRIPELIAIERL;

— Geay xectecl Gofinimina geperTepgl 6eny rpadmurl KypeLTageL;

— AIRIHFAH emmeMIepgis merlsrl camonIy cHIATTAMATIADEIHLIE IIaFRIH
CAHEI JEHHANFAH OCHI 6JIINeMHIH TeTHyHaATH KYPACTRIPELIATEL.

AmsikraMa. Bac wubitHmMuly den zepmmeyze mamamvii Sapavik
HbicaHoapdely HeMece Oip HblcaHza OGipdeil masdailnapda xcypezizinemin
Gapabik Saksiaayrapdsly MYMKIH Sonamsth HAMUNCEREPIHIH HCUBLHM bL2bLH
aiimadst.

AnpmikraMa. Tandama HUBHMBLE HeMece Manday den HblcaHOAD HUbLH-
muol2bth HeMece fac HustHmoltKman kezdeilcoy mypde ipikmeazen HolcaHd bl
Saxsiaay Hamuxcenepin aitmadot.

AnwkTama. Taxdamadazvl Holcandap HeMece BaKblIayIap caHbl Maw-
dama wenemi den amanadst.

Tanday mandepi gen Kesgeiicor, X IIaMachIHBIE OaKBLIAHATEIE MoHIepIH
amTaAgEL.

HaxTel, cenlMal KopEITEIEIBLIAD ATy VIMH Taggama Kedeml SoHbIHIIA
meTrlrlrr] Gomver Trle. Yiaxen Tammama — peTTelMereH caHAap FEHMBIHEL
SepTTey VIOIHE TagzaMaHEl KepHeHKl peTTenrer Typre Kenripenl.
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;:EFEAEE:AEP- :| BapHanHATEE, KATAD €Ki afeMeHTTEH: MHLTIK DeH BADHAHTAIAH
. TYDAEL.

Tapagy KaTapeEas Senriviy mexeleHreH MeHIH ddpliaHntd Jen aTAHAR,
lerenenres BADHAHTAHEIH HeMEce BADHAIHATEE, EATADIRE &p TOOBIHEIH COHE
MUIALK Mem ATAJIAEL.

X, X,, X .- , X, KATADEI Bepimcin. Myama X, BAPDHAHTACEL N, DeT, X,
BAPHAHTACEL 1, PeT, X, BAPHAHTACEL N, PeT Keafecell KeHe T.c.C.

Comma n, + n, + n, + et n=n Tegairl rapmawra Rememl Gomrm Ta-
OBLTATEL.

n, meHl X, BAPHAHTACEIHEIH smuminiri, an i CANTBICTRIPDMANED sl mwTig

CAHEL. s

b CEHAEP T . it . :
m BMEHTErl KecTe KHLTIKTIH cTATHOTHKAINE, KaTapkiE Gepeni
B-keeme
Bnpmma Xy *q X ue S
BapmanTa ; s . -
EuEiTiri "
n
CEHAEP Hupinix nomwreEml (kenSypeON) KoopOHHATAJIOAPE! TOOTACTEIDY
EINECIHAEP: HETEDEATAADEIHLIE, OPTAINIA MaHRepiHe :HeHe OCRI HHTEDEAINADIEIH

sHlTirine cofikec KeseTiH HYRETenepai KocaTEIH KHCRIKTEL Gepeni.
Hoauzon (polygon) cesi rpex Timiner ayaaprammns xenbypemrrer Sioyipeni.

CaneleTeIpMansl 3xHLTIN Seplaren BapuanTan bIH KecTecll Ky pacThRIpaHEIR:

T-weeme
X, BADHAHTACK x, x, a, x,
n iy x
_! cANBICTEIDMATEL i hic B il A
no H n n n
smminiri

Beplnren wecTe caabicmbipManbl HUIXikmiy sapuayuaasly KOmapbi
el aTATATRL.

HoopauHaTATAPEl TONTACTRIDY HHETePBAITADBIHBIE, OPTAalla MeaHIepl
MeH OCHI HHTePEAMIAPIEIH, CAMBICTRIPMANEL Hulairine cafinec HyRTenepal
KOCATEIH CBIHEIE, CAJAblCIBPMAAbl HoUiaikmiy noaiuzoHs el aTaJIagsl.

AFfHE calbICTRIPMATRL EHELIIKTIE ToIHroHRIH KOoODPIHHATARIE, SHASEIE -

TBEIKTA CATY VIOiH {xl; i}, {xn; ki § | P, {xk; n?”} HykTenepin Genrlmem,
reclaglmepmen Kocager. n
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I MBICAN ) 1.2,3,4,5,2,2,5,33,3,4,55,5,5,4, 2,2, 2, 2 cangap xatapst |

Gepimren. TaEmgams HedeMiH, TAHIAMA BADHAHTATADEE TAGBRIEIAD,
EHLTIRTIE d#eHe coMRCTRpMATH HELT KT BapEATHATLE, KATADBH KYPacThRDEHIAD,
MHIMK MoJHrOHEEH cOJIBEIEILD.
Hlewyi. Ecentin mapral GofierAama TaggamMa KedeM 20-ra Ten, Bepinren ratapan 2, 3,

\ 4, 5 camgaper keageceni. Onap TaEgAML BADHARTATADE! Gomkin TadSELTANEL. ]

AuinikTis papHaTHATEIK, KATAPEIH KYPACTHIPANBIR:

B-keeme
X, BADHAHT OCE 2 3 4
n, BADHAHTA T 3
smmioTird
CaneleTeIpMaIel HELTIHTIE BapHanmATEIK, KATADEH KYPAaCcTEIPAHEIR:
Q- keeme
X, BADHAHTACEL 2 3 4 5
0,35 0,2 0,16 0,3

Hulnix monuromsm camamurs (61-cvper).

Y

[

4

2

R R AL
Gl-cyper

1. MaoTenmaTHRATEE, cTATHCTHKAHBH HeTiori TepMEHIEDIE aTaEIAD.

2. Bac MHEBHELE TAHAAMATIH KAHINHE afIpMameLTeEsr Sap?

3. Muigiy DoJEroHR, CANMHCTRIPMAME RHELUTK DTolHToEE HeHi Kepeereni?

4. Tagaama yoris abcoMoTTiK #eHe cATRCTEIDMA R HELTK KecTene pl Kaal Kypac-

TRIDELTAAEIT
JaTTEIEYIAp

A

20.1.6,3,2,6,3,5,3,5,6,6,2,2,3,6, 3,5, 3,5, 2, 6 capgap KaTapsl
Oeplarern. TaggaMaHEIH KeJemlH, TAaHIAaMaHEIH EAPHAHTAJIAPEIH
TabrIEIap, ERITRTIH PapHATHATEIK KATapEIH e He CATBICTRIDMANTERL

HHEITIKTIE BapHanEAIRE KATADEHE KYPACTBRIPEIHIAD.
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20.2,

20.3.

20.4.

10, 9,4, 8, 8, 10, 9, 4, 4, 4, 9, 8, 8.9, 4, 8, 10, 8, 10, 8 caxgap
xaTapk!l Geplmren. TammaMaNelH KeJleMlism, TaggaMaHLIH BApHMARTATA-
PBIE TabeiEIap, &ulrikTls BapHaTHATRIK KaTaphlH JEeHe cAJBICTRID-
Manel HELTIKTIE BapHATHATEE, KATAPEHE KYPACTEIPEIHIAD.

10 -CLINLIN ORVIDLLIADEIHEIE | ToRcagmars! anrelpa xeme agarna GacTa-
MATAPLIHAH JEULINTEE GaraIay el HaTH:EeTepl KecTene nepeetinren:

10-keeme
3 4 3 4 3 4 5 4 3 3
4 3 5 3 3 4 3 5 2 4
3 4 3 3 4 6 5 4 5 4

1) Hetuxenrepgly BapHaHAIBE KATAPEIH KYDACTHIPEIHIAD HOHE
TaggaMa Eegemin Tabnmgmap;

2) canelcTREIPMANED HHELTIKTIE BapHAIMANEIK, KATAPEIHE KYDACTHIPEIE-
gap.

HulnixTiy papranmanery, xartapsl OolfinIHIDA TaggaMma KeJeMmliu Ta-
SnIEmap eHe mulaik moMHroHEIE caleRIEIapD:

1)
11-kecme
X T 9 10 12
n, 9 a2 3 ]
2)
12-keeme
x, 11 13 17 19
i & 8 5] 5
3)
13-keeme
x 3 5 T 9 11
n & 5 9 4 &

B

20.5. KEecTege 6lp Ton okyvIODEIHLIE O0fLIH eIIIey HaTH:HeIepl Kepcerliresn.
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14-weeme

157 159 156 158 158
156 158 159 159 157
155 155 154 156 159
158 156 154 160 156

KecTegeri gepexTep GofnImIma:

1) HoeTHHeIepIlH BAPHAIMAJIBIE KATAPEIH KYPACTHIPBEIHIAD HoHe
TaHJAMAHBIH Kedewmis Tabmiggap;

2) caneIlcTRIDMATEL HHELTIRTIH BapHamHA TR KaTaphIH KYPACTEIDEIEIAD;
3) canslcTRIPpMAIEL HKHELTIKTIE Baplam AMLE KATAPEH DaHbls TYPIETE
KYPacTHIPEIHAAD.

20.6. KecTene GpuUrama :yMBICINELIADEIHELIH Glp kyHETe asipmered TeTinTep
CAHLI KepceTiaremn.

15-keeme
45 50 48 49 45
48 49 45 50 a0
48 48 49 50 45

KecTtegerl gepexTep Gofininima:

1) EaTHEeIeD Sl E BADH AN HATEIE, KEATADEH KYPAacTHPEIHEIAD HaHe TaHIaAMA
wexeMmiu TadeIHoap;

2) cansleTRIpMANEL HELTIKTIE HycKANTRIE, KATAPEIH KYPacTRIPBEIHIAD;

3) canwlcThRIpMaJbl EHITIETIE Hyckanwelk KaTapblH Dafwlz Typlege
KYPacTEIPEIHAAD.

' HKAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥FBIMAOAP _)

Bapuarma, eapuayiansiy Kamap, mapaily Kamapst, Noauzol, #uiaik
noauzoHbl, maxdama Gac HublH, CMAMUCMUKAABLE Kamap, Huixix, zuc-
02 PO,

§ 21, THCKPETTI K9HE HHTEPBAJIIBI
BAPHAIIHAJIBIK, KATAPJIAP

,ﬂ,HCKpE'ITi BapHaUWAnEE KaTap YelMBIMEH TaHElCa- -9

ChiHAap, AMCKPETTI BapWaLlMANBIK, KaTapabl KypacTklpy TYAIHAI ¥FI:;I MAAP

YIWIH gepekTepdi Tangayasl yApeHecinaep. .
K.aTap, Ton, AMCKpeTTi Bapua-

LMAMLIE KaTap, MHTepEan-
ABIK BapHalWANkIK KaTap
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b CEHAEP ) .
BINECIHAER: Bp ﬁﬂ'-']]‘iﬂi, EGJ'II"L:BE‘D TOOTAMACKL HEMECE ﬁ!‘J’II‘l.'IIEp ®IIackl SoARHIIA

TOOTAFE GipmixTepmin coHR HeMece AR KODEITEIHIBEIAAFEL OCEL
CAHHKIH OpHEL Gerrimi GomaThE eperime TYDIETI ToOTAMANADNRL YAecmipis Hamapw
OEI aTAHIEL,
Ynecripin BaTADEI cAHJEE HeMets TeICHIATTHE, Senri Sofsraima KypacTRIpELTA R
Cangem: Geariel SoferEma KypacTHPEIIFAR YIecTipiM KATADPE sapualfUARL Kartap
Jel ATAJTATEL.

BapHanmHuANTEIE KATAPJIaD THCEPeTT] jXoHe HHTepRaaanyk, SoJkln Kedeml.
Y mecripim maraper yaglmels earepim oTmparwim Henrl Gofimmaima (Gemrl

raugail ga O6ip umTepran menfeplane xes Kenren MeHgepal Kabnirmaii amxa-
TRIH Keadje) jxeHe THCKPeTTl eareperin Genrl folinHiNa (KaTAH AHBIKTAIFAH

GyTim Meumepal KabGpLIIaiignl) CcANTBIHYEI MYMKIH.

duckpeTTl BapHAIHANEIK, KaTapdblH yiecmipiayi Jell celikec KeleTim
wulnigTepr Hemece Geximgimep OGoHEBHIDA BapHaETalapisly Oealay
JRHBIETHIFEIHE afiTagel. [JHCK peTTi Karapauly BEapHasTaIapsl — Gy Gerrimig

auckKpeTTl eareperin Maumepl, sgerTe Gyn ecenmTey HaTHecl.

MuexpeTT] BAPDHAITHAILIE KATADPJIADARL sXeTTe 3epTTenerinm Gemrimim
meugepl Glp-Giplmen rem meremme wammail ga Glp mexTl mamara eperime-

JeHTeH MaFrgaiiga FaHa Kypagkl.
Mucrperti KaTtapga Genrimiy syrTedix Margepl Geplmexni.

) MbICAN ) 1. 20 sryMee ITRIHAE TApHQITIE paspAgE TYpATs feperTep Gepitren. 2, 3,
? 2,4,4,5,5,4,6,3,1,4,4, 5, 5,6, 4, 3, 2, 3 TopedTiE paopAIneH HYMEIC-
mECTApAE STy ain, THCKDETTI B DHEAITHATEY, KATADEIH KYDOCTRIPEHAD.

Il ewyi:

AnnwiveH KecTeHI r{,gpuc-mrpama. Yrneeripin xaTapel exi aTeMeHTTeH GolFaHIREKTAH,
KecTe ekl HoOAIAH TY DANE

Bipismm o1 — BapHEARTA, MBEICAT GoRRHITA — RKYMBICITELTADIRE TADHGTIN DoIpd Ik,
eriHmi ®oT — ERELTIK, AFEE BADHARTATADALIH Kealecy :uitiri, mueamga Gemrimi Gip
pospAn GoHBIHTA HYMEICINELIAD CAHEL.

TancrpMoHEH MIADTHH eCcKeDEe OTEHIDEIN, KeM gerexge Gip per xeameceTiE memmepmi
nHEETAEMED. On xemecl comaap: 1, 2, 3, 4, 5, 6. Cogan xefiin sapEaBETAHEEH opbip
MeHiFIH EaHTTA peT KeafeceTiHIE camafiMEIa HoHe Kelecl KeeTeRi Ky pacTEIpAMELS:

16-kecme
Tapmdrik paapan (x) 2 3 4 51 G
HyMuenTaLIAD 1 3 4 6 4 2
COHEL {nj]

Oceunnfitma, HeTH:ecinme tTaprdTik paapan GolsHITA HYMBICIIELTADARL GeuIyIis
| AHCKDeTT] BADHAITHAJEE, KATADEL AJTRE R,

X — x, AWLIPDMACEIH AW EMHIN KlAauib. Oell HeMece eH YIKeH jKoHe eH
riml BapuamTanLg alibpois: gen aTaigel. JlepekTep KaTaphIHBIE MHodd-
et — Gy emmeMIep KaTaphlHIa Ul Kesgecerin sapuanTa. Moga ecemiri

eH YIKeH GONATHIH BADHAHTATA TeH.
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Tak depekmep can KAMAPbIHbLH X = X, ... = x_ % X, MeduaHacet Hem

m =x _ CAHEIH, &J WKYN Eepimmep X X% ...%Xx, %X, caH Kamapor-
x x =
HblY MeduaHackl et m = % caHEIH afTagsl.
Ommey meperTepluly mul xesgecerls cumarTaMackl: ocoapaeIE opTaima
apHpMeTHK ATRIK MaHl HeMece oprama el M Soanm TabsLTagb.

Oprama meual Taby yuria:
1) GapIeIE aJIOTeM JepeKTepl KockHIHCEHEREE MaHIH Tady;
2) AJBEIHFAH KOCKIHIRHEH MeHIH TepeKTep coHRHL GaTy (TAHIAY HeleMi) KaiHeT:

X, + x5 + ..+ X
P o | 3 i)
Ms— =
i

OpTaina MaH, MOIA MeHe MeTHAHA TepeKTeD KATAPBIHLIE, CAHILIE CHIIAT-
TaMaJapelEEIE O6lp Typire marager. Kefine omap opmaasi i ypdicmin eawemi
el ATATATEL: OChI CAHTAD ILIH aDKAHCRICE] IePeKTeD KATAPRIHBE opTa MaHin
CHIIATTAHTRI.

@ 1-Mblcanfarsl MaHAepaid MOAACkH, MeWaHackiH XaHe opTalla MaHiH TabbiHaap.

HTepBEangk BapHAL MANBIK KATAD YFEIMEIMEH TaH BICACEIHAAP, WHTEPEANLE B3P MAL WA IBIK,
KaTapikl KypacTelpy yWiH gepekTepal Tangayasl yipeHeciHgep.

AnpikraMa. Humepeaads. eapuayuanasiy gamap den kezdeilcok
HAMAHbLH MAHAePIN calikec muinikmepimen HeMece OAAPTbLH AP ALl CbLCbLHA
wama MIHdepiniy mycy scuirikmepimen mypaendipyrepdiy pemmenzen
UHMEPEANJapblHbLY HUBLHMbI2bIH all madst.

Manul amimey HeMece eIIDeY HOJBIMEH TIpReIeTIH HETEDEAIIEIE, KATARJIAD
vamikcls eareperiu Genrimin ymecripimin tanmayra Garmrranran. Mymmgait
KATADILIH BAPHAHTACKEI — TOTTACTRIPY.

Erep guckpert] papHammanniy xaTapia sulris cuoaTTaMackl KaTapIbIH
BapHaNTackiHa Tixkemel maTereTel foJca, OHIA HHTEPBANLL] BAPHAIIHA TO-
OBIHA FaTamgbL

HuTepeaigsl KYDPVIbE OipHeime :xoawr Gap:

1) meperTepdl JTOTHHEAIEIK TAIZay HerizlEge roceMina ecenTeyiepcls
reafen 1mmoay Taclil: erep maprt GofiniHina TeH apalbETADILI CAJNY TAJAIL
eTlnce, oEga dopmyiaa GolbIHIIA ecenTey;

2) xoceiMIna ecerrTeyiep aglcl. HETepEas maMacklH eceniTey YVIOiH kemecl

thopMVIa KOIIAHBLIATRL:

i— Tmay ~ ¥min s {1)
MYHIAFEI | — IIaMa HeMece Hmepmnxgsbumhm;
ey —— MAKCHMAJ IDaMa;
X, — MHHHMAT IIaMa;
n — ecenTiH mMapTE GoHBIHITA KAXeTT] TooTap camml.
Biplaml umrepmannel camvosl ey Eliml memmen GacTalignl, oFam HHTep-

BAARIH IIIaMAckl KOCELIANE! :Kaue Olpimml wuTepRangny :HoFApDFRI HIeTa-
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pacel ansHagel. Cogan kefilim Gipinml wHTepRAIIEIH HOFADFE IDerapackl
erinml apaTeIKTEIE TeMeHT] merige afEATAARI, OFAH ADATEIKTEIH ITAMACKT
KOCBLIBIN, eklmml apannmk anerEager. OgaH con mapT GolinlHIDa KaHINA
HHETEPEAIGAD Caly Eeper GoJca, COHIDA DT HHTEPBANIAD AHBIKTAJIAIEL.

"' MBICAN 2. BagrTe 10 coMRMITEIHEE cAoJRMM MeTIepl TYDATH ZeperTep Ge- |

: piren — 280, 240, 400, 340, 200, 310, 260, 360, 330, 230 (Mun
1r). Cajelv KejeMiH TeH ApPATEIKTE 3 Tonoka Gesin, yaectipinmin

HHETEPEANAL BOoDHAITHAMRE KATADRIH KYDRIEAAp. Oplip Ton Gofmmma coTerMInpielH

SHAJIIEL MeTITepiH ecemrTe Huep.

HTewyi: Annerden KecTeHl KypacTRIpaMEIS. Y feeTipiM EaTapeEza exi anemerr Gog-

FAHIEIKTAH, KEcTe Kl MOnqns TYDATEL

Bipinmm ol — BApHAHETA MEICATIRA GAHKTErl cATRIMHBE MeTmepi: exiHmm Homg —

HHELTR ookl HMAFAARA HHTEDBAMFA TYCeTIH THieTl cansmMer Gap cOTRIMINMELIAD CAHEL.

(1) dwopMyIackEE MAaATATAHA OTHEIPEIT, HHETEDBAJ DIaMacklH Tafamera. Ecenm mapTei

Gofismma eH YiIKeH MoHI 400 Mym Tr., eH Kimi meri 200 Muig Tr., TonTAp caHBRL — 4.

_ 400000 — 200000

Corna | 3 = 50000,
17-keeme
M_IB““ 200 000 - 250 000 — 300 000 — | 350 000 — 400
T 250 000 300 000 350 000 000
mMamrepd ()
CoTRIMIT BLIN D 3 2 3 2
coHEL (1)

Erni spbip BETepenn GolnHINA HeHe MATOR ATFAHIAFEL CATBIMAADARE GADIRIE
weaeminiy ecebin myprizemia. Byn ymin oplip meTepsas GofRIEOI coJsIM MeIIIeDiH
EOCOAMBIS AHE CAMBMIADIRE HHARHTHE MoHIH ataMen. CoHga

Gipiamni prTepean GofrrEma: 230 000 + 240 000 + 200 000 = 670 000;

exiHmi mETepBan Soferama: 280 000 + 240 000 = 520 000;

yurignr mETepBan GofwEma: 310 000 + 330 000 + 340 000 = 930 000;

TepriEmi auTepen GofisEma: 360 000 + 400 000 = T60 000.

18-kecme
- Boxmx 200 000 — | 250 000 — | 300 000 — | 350000 — | o
e 250 000 300 000 350 000 400 000 P
marrrepd (i)
Conememerap 3 a g a 10
caHEI (1) = s
L3
ComurMERIE | org 000 | 520 000 980 000 760 000 2 930
WUIOEL Kesleml 000

® Bepinred WapTka calikec BapHalM ANBIK KaTapabliH, AepekTepiH Taniayakl i peHecingep.

Y recripivm marapiapriE odapibly rpadBeareik Oelimecimin memerimen
TANIAY BINFAHJIEL

Mucrpertl KaTap rpadMKTe CRIHBIE CBISHEIE IOJHTOHRI Typinge Gelime-
nemeni. Ompr TikGyprnnOTel KoopgHHATA EyHeclimge camy ymim abemucea
130



ocl GolinHma KoopauHaTanapel Glpmeft macimTafTa TypaeHerim Genrimim
capajaufraH (perrenreH) MeHZepl Kolmimagel, an1 opguEaT ocl Gofbimmaa
smHlrinTepsl HepoeTyTe ApHAIFAH INKAIA CATLIHAILI.

1-Mblcanfarsl MaHAepaid MOAACkH, MeWaHackiH XaHe opTalla MaHiH TabbiHaap.

HHTepEAIIEl KATADRIAD THCTOTDAMMA TyRiHme (AFEM guarpamma Ga-
raggapsl) Gefimememeni. 'meTorpammansl afenueca oclme canram HKesge
HETePEAIIARIRIE ITaMackl Kecklumemenl, ar mulrixTep TaicTl apansmsTapoa
canemEFad TikGyproorapmen Gefimenedenl. HuTepeangap Tex Goaraum
margafina Garasgsapoery OminTirl mulrlkkxe opomopnmoman Gorvel Kepek.

2-MEICANFA MHTEPBANAE BAPWALUANLIK KaTap Ak 8308 piH KYPAcTEpEH AR,

1. TucKpeTTl BADHAITHAIME, KATADIAH KAEIAR NepexTep axyra Bomamer?
2. HeTepsaamael KATADAAH KAHTAN ZepexTep aayra Gomomsr?

AaTreFyaap
A
21.1. A yMBICIOBLIADALIE PAsPASTAPEL TV DALl JepekTep Gepliren: 3, 4, 5,
6,3, 3,4, 6, 6,6, 5,4, 4, 4, 4, 3, 5, 5, 5, 6. HyMelcIILELIADILIH
baspaaTaphl GoMLIHIIA yaecTiplM guekpeTT! BAPHAITTHATEIK, KATADPRIH
KYPacTBIPEIEAAD.

21.2, 40 orRyIIBIFA Ked EelreH IHEQPIBI aTay YCRIHBLIAEL. HeTH:weclmme
Keqdecl gepexTep ANBIHIRL:

19-keeme
5 5 4 B 3 9 0 4 3 T
& 9 5 1 T 5 G 2 1 2
4 T 1] T 5 ] 5 3 9 2
3 1 3 1 3 3 G 8 1 9

Beploren emmmemae paly KafiTanagy yirecTiply KecTecln KypacTRIpBIEIAD
JeHe TaHIaMa Keleml MeH Momackld TabbIHIaD.

21.3. 30 oxvinera 10-Han 20-ra geiiurl mes menreH exlTagfansr cammrr
artay yeeIHBELIAEI. Hetmixeclage renecl geperTep ATBIEILL:

20-keceme
14 17 10 17 16 15 15 13 19 12
16 19 15 11 17 15 16 12 13 13
13 11 13 11 13 14 16 18 19 19
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21.4.
zllﬁl

21.6.
21.7.

Beplimren emmemgepgiy KaiTarasy yiecTiply wecTecls KypacTEIPEIH IAD
JoHe TAHJIAMA KeJewml MeH MogackiyH TabhIHIap.

21.2-®aTTRIFVIAFE] eJleMIen depekTeplaly opTama meuln Talemaap.

21.3-®aTTRIFVIAFE] eJIIeMIen JepekTeplaly opTama Meula TadeEIAD.
B

21.2, 21.5-aTTRIFVIADIATE JepekTep Il H ToIHTOHBIH CaTRIHIAD.

ORyIMELIADARIN Maccackl (Kr-men) — 35, 44, 46, 37, 50, 36, 38, 48,

35, 44, 46, 39, 50, 40, 54, 36, 40, 42, 52, 39 Senrinl. Maccarapnr
GoHBIHINA TeH HHETepPBALIAD APKBLIBL O Tomka Oealn, oxyVIORLIAD IBIE
HMHTePEAJIIE] EAPHAITHAIEE GeJIV KaTaphlH CANBIHIAD. Op Toll GoHEIH-
IIa MaccaJapIblH OPTAEK edmeMin Tadwrmmap.

IOywxenme ryaaig 25 Typl carermaasl. Onapaeid farackiHa Kapaid yiec-
Tipivi RecTege Geplrren (21-recTe).

21.8.

21-wecme
Bara (Tr) [500—800) [B00—1100) | [1100—1400) [1400—1700]
Typaepisiy 7 4 {*) B8
CAHEL

1) Kecregen (%) Tabumgap:
2) canslcTeIpMAans! EHELTIKTIE mafiniaen KepceTliren BapHAIIHANLIE,
EAaTapblH KYPaCThIPEIHIATY.

Bapuanma, sapuayUaAlsly Kamap, mapaiy xamapst, NOAUSOH, HUiAik
MORUZOM b, MAHFaMA, B HeUblH, CMAMUCMUKAABLE Kamap, ¥ uinik, zuemo-
spamma, duckpemmik sapuayuAnbly Kamap, UHmMepsandvlyy eapuayianslk

' HKAHA BINIMAI MEHTEPYTE APHANFAH TIPEK ¥fEIMOAP

Foamap.

§ 22, KE3JIEHCOK, IIAMAHEIH CAHIBIK CHIIATTAMAJIAPBIH
TAHIAMAJAP BOHBIHIIA BAFAJAY

Keiige meameiicow maMaHbl (fac HHUBIHTEIR)
ZepTTeY Resiume TammaMansl JeperTed Herlizimme
yraecTipyaly xeitblp camgwir (EyrTenir) cm-
IATTAMATAPEIH Oararavisl ecenTey :meTeirixTrl. Camarix cHmaTTamasap
TAHIAJNFAH JepeHTeDd Herlaluae TeopHAnsIE, yaecTipy mapaMeTprepls aHeIE -
Tay Keslgme me ecenTesenl.

TaHAama BolbiHWa KezdeRcok WaManapibiH caHAbIK, g
cunaTTamanapeiH Garanayakl yipeHeciHaep. TYAIHAI EFI;I MAAP

CTATUETUKA, OPTALL S M3H,
ANCNepcun, opTallla aybiTKy |
o -
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Hyxmenix faza pen 6lp cammeH VCRIHLLIFAH MYMKIH faraunl afiTagkL.
Hywrenir 6aramap Hac RULIHHLIH coiikec mapaMeThiEin mamackl Typaasr
wVBIE Tyclaik Gepenl.

Taugay Maaivmerrepl GolerHITa KezgeiicOK INAMAHEIH CAHILIE CHIIATTA-
MATAPLIE Saralayvisl KapacThIpainiy.

CanelcTRIpManel sEHLTIKTIE Hyceramaper mepcetinren recte Geplucim,
MYHEaFel 1, + n, + n, + ... + n, = n (22-recre).

23 keeme
xn’ 'x] .t: x3 xk
BADHAHTACKL
i, Ty My [ My
n n n n

TamgaMaTel OpPTA MoHMeH GAFAIAHATREIH MATEMATHKATNRE KYTiM xemecl
opMyIaAMeH eceIlTeTemi:

— 1
X2 (x,n, + x 0, + ... + x.0,) (1)

X opTraina MeHIHIH afHATACBIHAAFEL X, X,, X, ..., X, CAHTADBIHLIH
IIAIIBIPAVEIH CHIATTAHTEIE InaMa Jucnepcus Oell aTanagel sEsHe D gen
Senrimemenl.

TasgaIeM THCIEPDCHAHEL eCenTey (popMyIIachn:
— 1 — Seng =
D =;[{x1 - X¥P n +(x,-XF-n,+...+x, - X) n)l (2)

TanmaMadkly KareM] azafiran cafiniyg BaTerixTed mafima Sonagsl. CoHaLIE-
Tag n = 30 GoilpmHmna Tyserinres TaggaMansl gUcnepcHA TabbLIambl:

]
I
w]

(3)
oOpPMYIACEIMEH ecellTeTen].

(2) meme (3) dopMyIAIADEIH eCKeDe OTRIPAII, TAHIATRIMHLE KEATDATTHIE
AVEITEVEI cofirecigme

HOHe G = E (5)
dropMyIATIADEIMEH ecelITerenl.
OneTTe, TAHTAIRIM JHCIepCHACKL
D=x-X (6)
= 1 . s bl
hopMyIaACEIMEH ecellTellegl, MyHIAFEL X = = {x‘l‘ R T e x;n.k).
JucoepcHAHBD MoHe OPTAINA HKEAIPATTBIE, AVEITKYVIEL eCeIITey — oTe

Eypgerl GoJfaHIBIKTAH, OHBl ecenTey VIOIH Kapgad ga 6ip noMmmbioTep
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GarmapaaMackil (Meicansl, Microsoft Office Excel) xommamram mgypric.
Erep ecemreyiep Tiremeil myprisince, omga wmatemepsl farpimay yimmim
HeTHXKETIEpIl KecTe TYDIHIE KepoeTy Kepex.

Yamixels reageficor mamagap VIOIH HETePBAIALIEK CAJBICTHIDM ATEI
BapHAHTAHBIE KecTecl Gepincin (23-recte):

23-keeme
Herepsanzap [xg; ) | [x5 x) | [x5 x) [, 03 2]
n, n, n, T n,
! n n A
x4 x n tx Lpy T X
Opax/="0 ', xl=21_"% | . x'= """ ecKepCeK TAHIAMAHEIH
a 2 3
canelcTRIpMAanel EuElniriglg Kectecis KapacTrIpaMes ( 24-KecTe):
24-weeme
* * * * *
x, x] x, x} x
o 2§ i ] 'l /S
" n n n n

i MBICA Huatepeaaasl consleTEIDMAOSEL KHLIIKTIH KecTeclH xoamoHY aprc,u.rml-\-
’ TAHAAMA OHCIHEDCHACKH HoHe KBIJDATTHEIE, AVEITEYILIH opTAIILL
TOHAATEIMEIH TAGLHERIE.
25-kecme
Herepeangap [1; 3) [3; 6) [6:9]
n, 0,6 0.2 0,2
i

HTawyi. ToEmaMaReIH cofBEECTRPMANR HHELUTITINIE KecTeciE KypacTHpafie, O yoris
HHTEDEATIAD ODTACKH TaGAMELD: x; =(1+3):2=2; .1:; =(3+6): 2=4,5;
x;={ﬁ+ 9): 2= 17,5.

Corpga xeaecl xecererl amamera:

2B-kecme
x 2 4.5 7.5
e 0,6 0,2 0,2
n

Enni Temermeri monaiopaer ecenTelna:
X=2:06+45-02+7,5+0,2= 3.6;
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) 1
X' = (645 24 TE ) = 1T,

D=X"-X =177-36"= 17,7 -12.96 = 4,74.

i = 10 mene og 30-10H KeM, COEIBKTAH TYIeTLINGH TAHIAIRM AHCITeDCHACKIH TaGa HRIK:

10
— v T4 = B O
D ? 4,74 = 6,27.

CofixeciHnme TAHIAMAHRE OpTAIN KEAIDATTEE, AVEITKYEH ecenTeiinga:

22.1.

22.2,

22.3.

22.4,

=_ b = 5,27 = 2,29,

HAayabe: = 5,27; = 2,209,

1. TaEZATEDM MHCOEDCHACH MeH TYISTITeE TARIATEIM THONeDOHA CHHEH, YEOACTRIFR
MeH ANRpMATTELTEFE KARNANT

2. OpTama KBagpaTTHE, AYETEYIRH QopMyIockl Here GafIaHBCTE TAHTAI0 AR T

3. TaEAn KM ZHeOEDCHACH MeH OPTAINA KBAJADATTHIE, AVEITEYIRH dopMyIacEH
HASKIHAAD.

AlaTTEIFYAAp
A

22,1—22.3-marreFviaapia Glpgeli emmeMmoepaly HaTH e epl Kapac-
TRIPELIATEI. Bac EHUBHIL 3epTTereHie Tavelcls Galixaviapasly
mMeHIepl aneEgEr (27-KecTe):

27-weeme
111 112 111 108 113 111 114 112
112 111 110 110 109 109 110 112
109 113 114 111 111 112 111 111

1) BaikayiapIelH BAPHAITHAJIRIE, HATAPEIH KYDPACTEIPEIHIAD HeHe
TaHIAMAHEIH EeJesmin Tabuimmap;

2) caneIcTRIDMATEI HHELTIKTIH BapHaITHATEIK KATAPBIH KYPacTEIDEIEIAD;
3) cAnBICTRIPMANEL EHITIKTIH DafeIsIEIK, BApPpHAITHANBIE KATAPBIH
KYPAacTHIPEIHAAD.

1) Mogansl, MeHAHAHEI, MATEMATHRAILIE, KyTiMal Tabrrmgap;
2) canpleTeIpMansl EHLTIKTIH Donurones nafinisben KepceTimgep.

ITucmepcHAHLL jKoHe OPTAINA KBaAPATTHIE, AVRTKVIR TabRIHIAD.

B

Ynectipim recrecl menme “oprama mMsE 9-Fa Tey” JereH TYEBIPBEIMILD
KOJZAHEII, Kelecl ecerrreyviepal opriEgaEgap (28-KecTe):
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2B-Kkeeme

BapunaTa

12

KafiTatamysl

L=

1) & caHwHE TaGRIHIAD;

2) TyseTinren TAHIATEIM JHCIEePCHACHIH TAGBRIHIAD.

22.5.Ynecripim recrecl ;xeme “oprama mMeH 5-re TeH' ZereH TYIRBIPBIMILI
KOJILAaHEI, Keaecl ecenreyviepsl :macaggap (29-KecTe):

29-keeme

BopmnaTa

3

-1

g

HKafrrannHEYED

13

]

1) x canniH TabeIggap;

2) Tyserliren TaMIaJIBRIM DHCIEepPCHACHIH TafuIHIap.

22.6. BapHaHTaAIapIbklE HHTEPEAIIRL CATRICTRIDMAIRI KecTeclE KoL IaHEBII,
TAHIAMA THCOEPCHACHEIH JEeHe TAHJAMAHLBIH KEAAPATTEIE AVEITKEYLIH

TaleIEIap:
30-keeme
Harepsaagap [0; 5) [B: 1) [10; 15]
n, T 5 8
nl
—= 0,4 0.2 0,4
n

. | FAMBIM-MATEMATH K A NL XABARNAMA AARLIHAAHIAP )

22.7. Kazipri MmareMaTHEAILIEK CTATHCTHEAHEIH

136
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(revenglnixrin) cangeik GaralayBIHEIE JaMyhl
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Kapa Mapeor
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1.

B3IHII TEKCEP!
X weamelicol ITAMAHEIH yiIecTipiM xaraprr Geploresn.

X

¥

4

&

8

10

=

ils
n

0,2

0,1

Beariciz camplieTeipMansl EHElTix 3 @ 3 @ 1 cagmgapelEa OROTIOPITHOHEAT.
Onga cAalbICTRIpMATRI EHITIKTIH PapHATHAIRIE KATAPEIHLEIH TOJILIE,

KecTecl:

A)
x 2 4 6 8 10
n
3 0,2 0,15 0.3 0,15 0,2
n

E)
x 2 4 6 8 10
B 0,2 0,16 0.25 0,15 0.2
n

C)
X 2 4 P 8 10
s 0.15 0,15 0,25 0,15 0,25
m

D)
X 2 4 6 8 10
n 0.3 0,2 0,3 0,1 0.1
n

E)
x 2 4 6 8 10
i
4, 0.2 0.15 0,2 0,15 0.3
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2.

138

CansreTeIpMare! EHiTINTiE PapHammanery, kaTapsl GOHEIHITA OPTAIIA
menin Tabnrmmap:

X 2 3 4 5 &

]

= 0,3 0.3 0,1 0,2 0,1
A) 5,2; B) 4,95; C) 5,1; ) 5. 3; E) 5,15.

CansleTEIpMATE! EHLTIRTIE PapHamuarey, KaTapsl GOHEIHINA THCIIED-
CHANLI TAORIEIAD:

X 2 4 G B

1,

?' 0,2 0,2 0,4 0,2
A) 15,84; B) 14,9; C) 15,16; D) 14,6; E) 14.8.

3-TaICRIPMAITATEI CAJBICTRIPMAJR EHLIIKTIHE BapHAIHAILIE KaTapbl
QofEIHINA OPTANIA KBANDATTEIE AVEITKYEIH TabuIap:
A) 3,98; B) 3,99; C) 3.96; D) 3,95; E) 3.88.

Kecrege dupManely, OyKeHIer]l chRIPTHBL KHIMHEIH 6arack (MBIH TT) TV-
PATRI JepekTep KeaTiplarem:

32,3 10,0 34,9 28,8 48,9
28,4 25,2 24,6 30,0 25,3
20,0 35,8 37,4 23,2 35,2

MepenTepal KyHE GofRHINA TeH 4 HHTeDBAIIRIE Tonka Gemaln, sflenmep
CRIPTHEL ERiMaepluly ymecriplvinlys uaTepEangsl BapHalHATEIE, KATA-
PBIH KYPACTEIPBIEIAD:

A)
Herepeangap [20: 30) [30;: 40) [40; 50]
" T & o)
n, T 2 2
=3 15 5 15
B)
Hurepeangap [20; 30) [30; 40) [40; 50]
n, T & 2
i, [ i
n 15 13 15




ﬁl

C)

Herepsananp [20; 30) [30; 40) [40; 50]

n, T ] a

m, 2
n 15 5 15
D)

HETepsaaanp [20; 30) [30; 400 [40; 50]

n, T & e

m, 2 2l b

o 5 15 15

E)

Haurepsaamap [20; 30) [30; 40) [40; 50]

n, T & a

m v i =

n 15 15 5

CaneleTeIpMartsl EELIIKTIE BapramHATEIE KaTapsl OolbIHINA OpTAIIA
MeH] MeH THCHepCHACHH TaORIHIAD:

B) X = 15,68; D = 406,99;

A) X = 14,68; D = 405,99;
C) X = 15; D = 405,99;
E) X = 14,4; D = 406,99.

D) X = 14,4; D = 406,99;

n

Iy

Harepsaazap [10; 20) [20; 30) [30; 40)
x 15 25 35
n, 5 9 3
0,2 0,36 0,32

6 -TamchIPMATAFEL CATBICTRIDMATRL EELTIRTIH BapH AT HATRE, KaTaphIHBIH,

OPTAINA KEAAPATTEIE, AVEITKVEH TalsEIap:
B) ¢ = 21,15;
E) 5 = 20,15.

A) & ~ 20,15;
D) § ~ 20,25;

C) & ~ 21,16:




11-CBhIHBIII AJITEBPA ROHE AHAJH3 BACTAMAJIAPBI K¥YPCBIH
KAWTAJMAYFA APHAJIFAH KATTBIFYJIIAP

1. EcenTeynep

HuTterpangsl ecentewgep (1—>5):

1. 1) ]1{1 — 3xdx;
3) j{E + x)idx;

5 3
2,1) | —2%& .

i maz(gﬂ + Exi
LY

mle B
=

3) ddx

;ll-l"—-.

al M \';
sind(— + 3x
12

3.1) j{:xz.'zt + xNdx;
3) J]{E — B S BTy
4.1) @' + 1)dx;

3) [(3x ! — 4)dx;

[+18

. 1) T{e“ + 1)dx;

4 3
3) | dax;
i5x — 1f

L
5-\:|-
g
I
8]
it
+
=
+
X

5

=
™
|
X
<
=~
R

[ 8=}
—

| o = n ™

b

OpuerTig MouiE TabwEgap (6—10):

6. 1}E+@+#’ﬁ;
3)E+@+@;

7.1) ¥2§ - 3% -42% . 3;
3) ¥4 .7 Y4 . T3

8. 1) 10 - V19 - {10 + V19 ;
3) Y0+ V17 - Yo - V17:

140

2) J0.49 - 3182 + 462 ;
4) J121 +a-4% + 4625 .
2) ¥5* - 6° - 452 . 6 ;

4) 20 .52 . 422 . 5.

2) “J’?+Jﬁ-5'.1[?—~fl—?;
4) Y7- 443 . {7 +44/3.




i (5 o
9.1) 25 — |- +[3]| - (0,607
4 l._ﬁ.l
{'l\ll.ﬁ 1 I.-'z]ﬁ ¥ 1\“
2) |= + 82 —|=| (3]
2) | 2] - (3]
40,10

3) 164 —(1)" + (2] - .5pae;

a
- 1,35
o

oas 4 [L]3 0,35 'ﬁE“
9 81°% +| | — (0,15 (6] ;

16* - (= rop
5} ] '-.'4 iz . 4 43‘ 2
FERE T i
R O
6 — -[25 i [
1254 .5°% §
X ; 1 1 ?
10. 1) log, 3 - logﬁg + log, ,0.4; E}IDgEﬁ - lﬂgﬁi — log, ,5;
n L3
3) 9° — log, 25; 1) log ; 27 — log, ;= — log,4:
1 - 1 1
5) lagzﬁ— log 32; 6) 6257 — 110524 . 3Glosa?
11. Erep:

1) log,a = % GoJca, OHOIA g-HBIH;

2) logb% = —4 fogca, oHIA b-HEIH;

3) log, ¢ = 3 BGomeca, oHga c-HBIH;

4) log:m 0,25 = —4 Gosca, oHEIa M-HIE MaHIH eceITeHIeD.
12. Erep IogTE = g JHeHe 10575 = b GoJca, oHOA:

1) 105725 - 103'7243; 2)log 81+ 2 logl,lﬁ;

1Z5

3) élﬂgfl‘ll — log 9; 4) log .21 + 3 log, 245 eprerinixy

MeHiH TabnrEgap.

II. Tene-TeH TYpIAeHIipyIep
Bepinren apaneixTa F(x) dvHRIHACH (1) OVHRIIMACKHEIE ATFAITKL
dvHRITHACE! GOMATRIHEIH gaaengermepd (13—15):
2

13. 1) F(x) = 4Jx-3+ 2, fx) -

x € (3; +=);
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2) F(x) = %xﬁ— 16+,

3) F(x) = x* — 3sinx,

4) F(x) = 2cos(4x — 1) + Tx7,
1) F(x) = x +-,

2) F(x) =
3) F(x) = —1,53m:(x + E]

14.

cosxd,

4) F(x) = —ctghx + 5x;
15. 1) F(x) = — + 3=,
2) F(x) = - (0,5)%,

3) F(x) = x — Ina?,

1) Fx) =

OprerTi BixImaMmmgamgap (16—19):

B

o) = 5= oo x € (0 )

flx) = 3x° — 3cosx, x € R;

f(x) = —8sin(dx — 1) + 49x° , x € R.
flx) = ‘l= x € (05 +);

) = AT, R

f(x) = —%sm(2x+ ;] x € R:
#(x) = s[mjh " 11 * e[n; g]
f(x) = 3"+ 3, xc R

flx) = } - 05" In, x € R;
flx) = =2, x € (0; +o0);

fx) = 2. x € (05 +o).

16. 1) (J_--Ja ~b)Va +a-b); 2) J +J‘) skilh <
2 1
da —-4113 da s 25112
3) = i’ 4) e i
gt — 3g3 a’ -5a?
- 1 1 i 3 1
" 1l _ _ i.h # _
17. 1) J.:‘: +4 1:~’ 4 x IE’ 2) i . u Gy +325 -y
2 —dx 2 4 dx k= - 5‘2 - 25y -
A x ¥ - 5yt J y* + 5
3 i} I il ﬂ |
a A oS - a il 5
18'1}b+ﬁ_br 6 ,_.ab. : 2) - b BT
3 B + 66| b - 36 b-T8'" B - 40b =
b2 — Bb 49 + 78 - b
26r — 1621 ot ¥ 1-y* 2 y© =1
19. 1 ( ; = =13 2 ; = R mw T R
}-ﬁxa"' 40 298 _ 9 ﬂ...}i ) y‘]' B y‘] y“"" yﬂ.a + y"]"‘
20. Teme-TeEIiKTl DeaermerIep:
1) 97 =563 = T- 488 2) 16 -85 = 1-+5
1+ 43 2+ 3 3 -
g ; 4}4__—="‘2Ei 1543 -
3++483 42141248 V3 +1
21. Erep:

1) B =37 + 2043 + Y37 - 2043 :
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22,

23.

24,

25.

26.

27.

28,

2) B =55 + 1446 + 55 - 146 ;

3) B = §26 + 15+/3 + {26 - 1543 ;

4) B = ﬂﬂﬂq@ - 45 + 9{’291.@ + 45 Gomca, oEga B-mrig 6yTin cag Gosa-

TBRIHEIH JaJeIIeHIen.

Tene-TeggiuTi ganengergep (223—24):

L
allb - ab®

1) —F/—=———F—ab=10;
' %-® ’
i s
2 -t
E}m < =smn=m-+ n;
N~ n
1 1 é
a? +a?l a” +1
+ —-(a—-7
) e
a’ +1
4) :_l _ ;1 + 1
Ya-1 ¥a+1
1) log; 3 + log; 9
3log, 2 - log, 24 d
3) Nog,, 5 + Aog,, 2 g
Aog,, 4 + log, 5 - Blog,, 2
1) 9¥=® . 13%"a* = 100;

3} 5'08‘52 . 1210813 = 36:

2

= —— 1, myggarel a = T;

Ja

+(a+10)" = 23 + 1.

log, 75 ~ log, 3

1 =2
EI{:-{,FﬁE + log 45
Slgd + 1g0,5
4} g g{}! e
lg30 - lgla
logy @+ kagy
2) 49T 2 a7,

4) (@oued : 271wat) . 250wt = 54,

IT1. Tergeyaep EoHe 0IAPILIH EYlielepi

Hppamnonan Teggeyvaepal memingep (25—29):

1) 2x-T=3;

3) V1L + 3x = 4;

1) x=7—-3x +7;
3) V21x + 25 — 3x = 5;

1) ¥x' -2 = Bx +2;
3)1."3;-—5: ; FR
x-1 14':
1 X + i :
}H‘I Jx+3

) x-9+2=4x-1;

2) ¥af +7x + 8= 2;

4) 327 + 2x - x* = 3.

2) J15-3x —x =1;

4) JI21 -12x= 11 — 3=x.
2}m=x;
x+2=JBx+4xx+1).
4 =x

2+ \x
4)Jx+5=5-Jx-10.

2) =8 —x:
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29. 1) 1 - sinx = cosx; 2) V1 - cosx = sinx;

3’5*%’?:3; 4’\! -8 -2

HKepceTRimTir TeHmeyaepni memingep (30—35):

a A
30. 1) V3 =273, 2) V5 =257 ;
4 Fa el G
8) VT =167 4 21" o = (5]
31. 1) 0 - 37= =427 2) 4+ 2 =48
3) 257 - 125" = 5% 4) 2167 - 36" = 6%%~.
32. 1) 2* — 5. 2" 4 = 11; 2) 5* — 4+ 5=~ = 21;

3)3-2° '+ 2°4=385  4)6° '+5-6° =11
33, 1) 7T*°' -2 77 2=341; 2)3-11°°' - 211! = 361;
3)2* ' +3-2° F4+5-2" =15 4)7-3 -3 '+5-3" =40,

(=]

34. 1) 4* + 16 = 10 - 27 2)9* -36 -3+ 243 = 0;
3)25"—27-5"+1=D; 4)36"—? ﬁ-‘+L—D
§ 36 216
35. 1)4* 14 4 = —-10=0; 2ygrtt=—2-31"==1;
3) 4% 32 = 4. 2l 4) 25%7- 10 =3 5F.
Jorapudmaix Teggeviaepsi mentisgep (36—41):
36. 1) log, (x* —5)=1; 2) log, (x* — 2) = 1;
3) log, (4 +x ) = 2; 4;-log5w'§ +1)=2
37. 1) log,(2x + 3) + log (4 —x)=1; 2)log (3x —17)—log(x+1)=0

3)log, (2x — 1) + log, (x + 3) = 2; 4) log, (4x + 5) =log, (5x + 2).

38. 1) log(x + 1) —log(x -~ 1) =1L,  2) log_(x* + 6x) = 1;
3) log,(x* — x) = 1; 4) log (Tx + 4) — log (2x — 1) = 1.

39. 1) log“x +: "lnglx -3=0;

2) "log Jx =)= lc-g' J1,5x + 1);
3) log(x* + 4x + 1) = log(6x + 2) — 1;
4) log (3 — x) — 2log,2 = 1 — log (4 — x).
log, (x* - 5x + 2] log, (3x + 2x*)
40. 1) 2 =1; 2y 24— =1

Iog]_[ﬁ - Bz} Icugl (Bx + 2)
] ]
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41. 1) log, (2* - 1) = 1 — log, (2* - 3);
2) log, (3* — 1) = 1 — log, (3* - 2).

432,

47,

49,

50.

51.

e
. 1) LZJ

Tergeyaep mylecin meimmiggep (42—d44):

i £+ =0,
) log,x + log,y = 1;
1) 2+ = 25,
lgx + lgy = 1pl12;

31+qug::c+2yr = ﬁx!
1) l ; )
3: iy = gﬂ.u.‘f;

on [ =gl =12,
= log,x — log,y = 1.

2} ]"Dgﬂ.ﬁx + ]'Ogﬂ.ﬁy = _l!
x -2y = 3.

r ., Y = i
2) 8 a7’
01° - 10¢ =103,

IV. TerncizgikTep

KepcetrimTix TeHciagikTepal memingep (45—54):

< 8%

L

3) 51> B;

. 1) 441> 64;

+=1
o= _ ol as [l' .
3)27:3 L dl 2

2
1) 49051 (;]

3) (0,04)% - °%" > 125;

. 1) 77 > 343:

& -9
3) = 0
3x* + 2
1\349 vt

near- (3] <[5

3) V243 . [_1]“2 > [;—T]d :

1) 36- [ﬁ v

3)9" -1
S

1) 115~ 51

- 3" < —0;

1":2
poe (4]

dx=1

4) § - < 36.

] =217 - 1,
2) 5 T oB25”

£} v 97 nbe

bo | -

2) (0,16)%%" % = (2,5) %
2 . ™
4) Qo zs o (S
Va3
2) 6% < 36;
iy 1
[a] 7

_— = i
Ve 70

2) 25 - (5)3 = 125%

1\“‘2 P
HB-(3] <(3) -
2) 25 - 0,2°5 > 0,04
4) 471 - 3.

= =05

2) 76 <1

2% > 1.



Pl
2

i

a
3) 0,082 1> 1; 4) EJ g,
52.1)3-8-3"-3">>0; 2)5-4"+3-10"— 2 25" < 0;
3) 3= >4 - 3% 4) 8*°+ 8 - 4*— 2**2 —12 > 0.
53. 1) 5% > 1_- 2) 7% < %;
-ur_c-oa4+ ain .7
3) 4 '~*J<%; 4)El (JE)

54, 1) 7" —5*"2>2.7* 1 —-118-5""!; 2) 5 -3 1> 2. (5 1 -3 )

3) 37 +2— §=-15 g1 4 gt- 4) 2%+ 1 3* > 3*-1 —2x,
JMorapudgmain Temcisginrepni memmunep (55—63):
55. 1) log (5 — 3x) > 1; 2) log (6 — 5x) < 1;
3) log, (1 + 2x) < —1; 4}log, (dz —8) >—1.
6. 1) log, ] — >0; 2) 1agu,u
3) logL o 0 4) l{}g%m < —1.

57. 1) log, (8x — 8) < log, (2x — 9); 2) log,(7x + 1) Zlog,(x — 9);
a a 3 a

3) log,(x*~ 1) > log.3; 4) log (x° + 7) < log, (6x — 1)
68. 1) lc-g:”, fx—2)+ log:”,x = log:”,{x + 4);

2) log, x + log, (x — 6) < log, (3x — B);

3) log{x—1) Flogx <1; °

4) log x + log(x — 8) = 2.

4 .
59. 1) 10g1[3 — =X > -2 2) log, (4x — %) = 1;
i
3) 1053[3 - £“l > log, (22 — 1); 1) log”{x: - 8) > log, 8.
o .
09 2) Icg’ x >0
Iﬁgi - r+1
il L _
i e Ll %) log,(x — 9 @
P 4+ 3x o e
e —— = L] -
61. 1) Iﬁgg[x + 1) = 2) ]-Dgr i = 03
2x” ~ logg(x + 2
gy BB Py B Lo ol B g
log, J. i
62. 1) log, Frd s
3 2
o sk - 1=
2) log; ———= > 1;

3) logsx + log, (x— 1) > log,x + 1;
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65.

67.

4) log

l].l{

xr—2)+1<« logollﬂ,E - lagullx.

P 1 . 1
1) lﬂg%smﬂx < 1*::'5‘El 55 2) log, sinx + log, cosx = log,,7;
3) log, (2cos4x) > log, 3 ; 4) log, tgx < 0.
V. ODyERIHA

y = flx) byERIHACHHELE aHEIKTATY 0babickiH TabeiHgap (64-65):

» 1) f{x) = 6—vx + 4; D Nx)=8—-y2-x;

3) flx) =+x — log (x + 1); 4) flx) = 6x + log (x* — 1).
1) flx) = Iogull, (x* — Bx — 6); 2) f(x) = log(x — 4) + log,x;

3) flx) =log, (4 ~ x; 4) f(x) = log —— + lgx.

y = flx) @?}Lcmiﬂcbmm MOHIeD KHEIHEIH Tabumaap (66-67):
c 1) f(x) =2 +4x; 2) f(x) = -3 +x:

3) flx) = 2° + 2; 4) f(x) =3 + [é] ;

1) f(x) = 5" — 4; 2) f(x) = log, (3 — *);

3) f(x) = log (x - B) 4) f(x) = log (T — x).

@ “Haugel reoMmeTpua” GargapiaMachklH KOMIAHBILY = f{x) dvERIHA-

69,

70,

T1.

72,

CBEIHBIH, TPa(HTIH CcANLBII, KacHeTTepiH aTaggap (68-69):

1) f(x) =Jx + 1; 2) flx) = 3* + 3;

3) flx)=4*"'-1; 4) f(x) = |2=+2 - 5.

1) flx) = log (x + 1); 2) f(x) =3 + log, (x — 1);
3) flx) = log, x — 2; 4) flx) =3 + log;{.t + 2).

y = flx) OVHRIIHACKHLIH TAHOATYDAKTELIEIE APATLETADEIH TAGRIHIAD
(70-71):

1) flx) =+x-1; 2) flx) = 34x;

3) f(x) = 3* — 3; 4 ) = (7] + 1.

1) flx) = log (x — 1) 2) flx) = log, (2 + x);

3) f(x) = | log x | 1) f(x) = 5 - 5|

y = flx) OVHKIIMACKIHEIN 6CV MoHe KoMy ADATLIKTADEIH Talrmmmap:
1) fix) = xe?; 2) fix) = 3x : e

3) flx) = xfe; 4) flx) = x - ™
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73.

74.

75.

76.

77.

78.

79.

148

y = flx) OVHRIIHACKHLIE rpadHTiH cATRHTAD:

Iugl fx+2

1) f(x) = 5log (+* — 1); 2) f(x) = % TR

3) f(x) = 0,5%: =95 1) Hx) = 9 5.

y = f(x) DYERUHACLIE 3epTTen, TPadHTid calslgIap:
1) f(x) = 4xe*>; 2) f(x) = xInx;

3) flx) = Inx — x; 4) flx) = :3—2

y = f{x) dyvErRImacrELIE [a; b] Keciugicingeri ey yIReH moHe ey Kimi
MeHIH TabuHIaD:

1)) = 3], [-1; 0F 2) f(x) = 2°— 4,  [-2; 2
D =3+logr, [Lsli AW =-lsx-1 i 4.

y = flx) dyErnuacer yioin: 1) Gapinly, anFaiorbl QYVHEIIHAIADEIHBIH
wHULIHBIH; 2) rpaduri K(a; b) HayrTecl apKBLILI 6TETIH AMFAINKLL QVHE-
mHAckIH Tafermgap (76-77 )

D @) =z K(L 1) 2) )= —— +1, k(5 Z);
3) f(x) = 5e7, K[-1; ﬂ 4) f(x) = e — 10x, K(0; 1).
1) f(x) = 1623 + 3x%, K(1: 2);  2) f(x) = 5%+ Ta5, K(-1: 1);
3 @) - ——, K% 1); 4) fx) =~ » K53 0).

Bepinres rpadmrTepi GofiniHma y = flx) dyvHERIHACHHA cHIaTTaMa
Gepimmep (62, 63-cyperTen).

[oE ks

r=| lng ]

! |TL 1|

- N

i}

62-cyper 63-cypet

BepinreH KHCRIKTAPMEeH INeKTe ITeH HASLIE (HMVPAHBEIH ayVIaHLIH
Tabuiggap (79—81):

Iyy=2"—-4x+7, y=0, xr=0, xr=1;
Dy=x"+6x-8, y=0, x =0, x =23



3y = x4+ 3x, y=0;

4) y = 6x — x5, y=0.
80.1)y=x2"+3x+6, y=6; y=06x+x+2,y=2;
y=5+4x—-x* y=x+1; 4)y=4-2x° y=2x"-2x
8L )y=2, y=1, x=1; 2Dy==2, x+y=6
e
y=2, x+y=3; Hy=-I, y--1,x--1
i A
Tengevai rpaduETik Teciniven memmiHmep (82-83):
82. 1)3*=x— 2; 2)log, x=2— x;
3) (0,2 —x*=0; 4) log,x =a" - 1.
83. 1) 5" =x"+ 1; 2) log x = 2%
¥
3) [3] =x+1; 4) log, x =x - 1.
I
MaTeMaTHEANEIK, cAYATTELIEIK DOHBIHINA TATCEIpMAJaAp
b 1l=m Tn ~
; F; E; 0.4m; :__;,; 0,757 ImaMATapRIHEIH, apackrHan eH klmieln xep-
ceTlmmep:
Tn bn e E
A) o’ B) . C) 0,75m; D) TR E) 0.4m.
85. Tonny, GYPEINTEH % Gerairl xadIma rpagyvera TeH:
A) 540°; B) 720% C) 560°; D) 630%; E) 580°?
86.Erep a # ¢ = a* — 2¢ Goxca, omga (3 # 5) # (3 # 4) eprerinin mouin
TadEIHIAD:
A)1; B) -1; C) 2; D) -2; E) -12.
87. 450" xaHIma pagHaHFA TeH:
A) 2,5m; B) 5,2m; C) 3,5m; D) 5m; E) 4n?
88. KnnomeTpoing é Geairi xamma merpal Kypafiam:
A) 200 B) 500 m; C) 150 m; D) 250 m; E) 750 m?
89. 3,57 xamma rpagyceTe KYypaign:
A) 540% B) 720°; C) 560°; D) 630°; E) 450°?

90. Bipramfansl cagmap yiITagfaIkl caHgapFa KapaFaHIa KAHIIA ece KeM:
A) 901 ece; B) 100 ece; C) 10 ece; D) 900 ece; E) 899 ece?
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a1.

92.

93.

—0-mau 3-me mefiluri cammap apackEaa xaxma Gyrim cam Hap:
AY13; B) 14; C) 12; D) 15; E) 167
—5-TeH D-me geiilar! apamemkxa Trlerl HaTvpan caEgap caHel ockl apa-

JbIKEA THicTl 6yTiH camgap canblHAH KAHIIA KeM:

A)4-we; B) 6-ra; C) 5-me; D) T-re:
E) matypan :meue GyTin canmapariy cansl Gipgeit?

b n -3 0.8
o m 0,5 6

xecTenleplu Koamamwm, Ba + -:E — 5n + Tm — 2 epHerluly meuls Taborg-
gZap:
A)2; B)-2: C) 50; D) —50; E) 0.

94. A, B — sprypil madprap sxeme AB - BA — 2668 exeni Genrim. A+ B+ 15

95.

gﬁl

97.

a8,

150

epHerluly verlg Tabnmaap:
A) 90; B) 95; C) 100; D) 110; E) 121.

a eagnl 28 000 cagrmaerg, 20700 -r1Ha TeH,. ¢ causl 6000 cannmasm, 60% -
BIHA TeH. AKHKAT TYHBIPEIMIEI KepceTiEgep:

A)a + c= 2400; D) 2a + ¢ = 2400;
B)a — ¢ = 2000; E) e —a = 2400.
Cla—c=0;

@urvpassls Goarrar Oeialrl dmryvpamslE kaHIIa
MAaHBIZEIH Kypainger (64-cyper):

A) 35%: B) 40%; C) 32%;

D) 36%:; E) 45%?

Tix mapannmememumen mimriual migriera 60 v’ cy
Gap. blgeicran 6 gv® oy KyHRID ATBIEFAHIA, KAJIFAH
CYIRIH KeJieMl CcVIRIH alFallkkl KeJeMinisg xarmma

TAHBISEIH KYpPaiger: 64-cypet

A) BO0%; B) 85%:; C) 8% D) 10%; E) 90%?

Kectege orymermapasry 200 M-re :myripy metHxenepl Geplnren.
31-weeme

Hyripy eTmnenepiniy pHTepRAI (ceRVEADER) | 30—32 33-34 35-36

Hermsenepai KepceTKeH oKVIIELIAD COHED 9 12 15

J3-Ten 36-ra gefilar] meTHEenep Il KepoeTHeH OKVIOLLIAD CAHBI 3HAJIIRD
OEYVIOBLIAD CAHBIHLIH KAHINN IAHBISEIH KYPAHIED:

A) 65%:; B) 75%: C) 80%: D) 70%; E)60%?



Bce yuyebHukn KaszaxctaHa Ha OKULYK.KZ
99, 11-cHIHLIT OKVIODELIAPEIHEIH cadil 65-cypeTTe KepoeTiiren.

e [ =

G5-cypeT

1) Erep 11 “B” chIHEIGEI OKVINELIADEIHLIY cadkl 11 “D" meme 11 “T”
CLIHBIITAPEIEEIH, O VITELIADEL CAHIADBEIHEIE, KOCEIH IEICEIHEIH 50% -bIHa
TeH Gosca, oHZa GapinlK OKVIOBLIADALIE caHmMH TabwiHIap (3-cypeT):

A)155;  B) 160; C) 150; D) 165; E) 170.

3) Erep 11 “B" cLIHEID OKVIOBLIAPBIHEIE CaHBl §apiblE OKVIOBLIAD
caHRIHEIH OecTen Glp Genlrime Ten Gosca, oEma Gapinlk, OKVIOBELIAD Ca-
HBEIH TaORIHIAD:

A)170; B) 150; C) 160; D) 165; E) 155.

100. 66-cypeTtre 6ip anTa 6oLl IVKeHre KeJITeH CATHII alVINELIAD CAHBI Kell-
Tiplaren. Bip xyHger] caThln aTyINELIADILIH OPTAINA CAHEIH TAGRIHIAD:

11 rammra
10 ramsra
9 ransIa 1
B TamMsIa
7 TamMBIa

G TaMeIa

5 mamMela

A) 130; B) 110; C) 125; D) 120; E) 115.
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101. @urypa Tex mapinkLiapra Gexinren (67-cvper).

T-cyper

1) Boanrau GenlkTig ayvaasel QUrypassly ayIaHBHAH KaHIOA KeM:

A) 22: B) 24; C) 26: D) 28; E) 25?

2)Boammaran Gexiriwmig avgamsr durypansy Goaaran Gemirimig avma-
HBIHAH KAHIIA KeM:
A) 2 gs. 6lpm.;
D) 8 ks. 6ipx.; E) 5 xe. 6ipn.?
102, Tayvaparm Saracsl 15 600 Tr. Bara angemven 20% -Fa TemMennenl, cockId
10% -ra weTeplugl. Hetmseclage Tavapaemy Sarackl Kanzail earepml:

B) 2018 T1r-re xpmvbaTTame;
D) 1872 Tr-re BERIMOATTAIRI;

B) 4 x&. 6ipn.; C) 6 xB. Gipn.;

A) 2018 Tr-re apsaHIagLL;
C) 1872 Tr-re ap3aHIATE;
E) Garanap esrepreH JHOET
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TJIOCCAPHH

ANKFTAIFAH b

HETerpas J flx)dx epreri a-gos bra gefinri flx) QVERIHEACEHEIE oH b i M-
a
PUH WHMESPAR b TET ATALATH

AHBIKTATMATAH fil %) DVHEHEITHACKHLE §a pIIRE AJFANTKE § VERTHATA DEIHEIH, 30Tk

HETETPA Typin, arenE Flx) + C epHeriE ockl WHKITHAHEIH 4 Hbi i FLOTMAR0H
UHMespaNb Jel ATATATE

A TEaIIE R Kea rearen X :xunmrmgs sareperin x ymin Fix) = f{x) Tergiri

yHEEDHEA operEAATca, oHAA Sepimren ;rmeman fix) dyErRnDEAcH yonm Fx)

DVHKITHACK dAzglibl @UHEYLER Tel aTATaIs

Boc sRHBIHETRIE

EBae scubiimel)y JeT 3EPTTEVTE HOATATEH GaDIRIE ofbeHTLIepiH
Hemece Bip ofpexrire Gipael smargafinapan suyprisinerin Gapasrk
GARELTAYIADIEIE MYMEIE GofaThIH HeTH:HedleplHiH KHEIHTEIFEIH
AETA R

HMepeseTix

byERIEA

y = a" Typinge Gepinren dyEKTEA dapewenin HyHKILR KO ATLTTEL.
MyBEAaFE ¥ — Toyeacis nNHEIM AR, " — Ked KeJreH DATTHOHAST CAH

Nenerin kamenia
Tafy dopMyIACED

b
V=mn j y* dx — menenin xesenin Taby doprMyaacs
1

HuckperTi Huerkpemml saplay Al Kamap Tel colKee KedeTin mainixtepl

EADHAITHFATEIE, Henece Goainm aepl GoARHEIIN BAPHARTATADIEH GeTiHY # HEIH TEIFEIH

EATAD AHTATE

€ CAHKL e= 2, 7182818289...

Hurerpannay DyHKIHARLH Ge/Irinl Tyam e s SolkHEI A FAmKE GYHEIHACEH
Taby unmespanday DT ATATATEL

HppanmosEAT ABHEMATECHE TYOip TaHESacHHEIH inringe HeMece BoJIIIeK KopoeT-

TEHIEY rimTi mepe:enin Herisieme Gepinrem TeEmeyiep uppaluoHdR
meHdeyiep Ten aTamaTe

HETenBAT TR Humepsandel sapuaquafeiy Kamap Ten sxEiTikTepivMesn Hemece

BADHATTH FTHIE, OJAPIBE spEAHCHICHIHA IIaMa MeHIepiHiH Tyey smuinikTepimen

KATAD TYDJIEHYILH peTTelreH HHTEDBAJEADEIHBIE, HHEETRFRE AfTATR

KHenIs e ARE TR Horapriaan yaimieeis, Tepic emee y = flx) dyERnEACKEEE rpadE-

TpATEIHA riven, o TeMeHTi marsrEaE Ox ccinen, Syiip MaxTapsIHAR X = 4,
x= b e HTiTepiMeH MeK TeITeH HAIRE, QHTVDOHEL K Lebii bl Sbi; bl
mpaneyua e AT

Kepeerrimrix alth=g#i=t (g =1, g > 0) rypinge Gepinren HeMece ookl TYDre ReleTin

TEHIEY TeHAEVIL Kepeemiiumic mendey Denm aTalIRl

Hﬂpc.erni.m'ri.t{ i) o e {d_rc.ﬂ 2 oafie) glin) & geisl g i) {d_ﬂ.tll, a=1l, a= ﬂ, T‘E'D.I.E,I[E‘

TeHciagin Gepinren Hemece ocHl TYDDe KedeTiH TeHAeyAl kepoemkiutmin
mencisdin men aTafae

HKepeerrimrir y=a"{a =1, a > 0) dopMyrock APKELTH Gepijirer GYHRIHAHEL

DVHRIHEA wepcemilwmin GyHKGUA D0 aToRIR

Cnrnerg norapadvi | Herial 4 Sojgateim o b canbinbin mocapudgud menm b comerman Teny,

GonaTeIE Heriagin mepeske KeDoeTHIINH AHTANLD
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Jorapadnnis log flx) = log _g(x) (a = 1, a = 0, flx) = 0, glx) > 0) Typinme

TEHIEY Gepinren Hemece ookl TYPre KeleTin TeHZeval kopeemulwmin men-
dey men arafigml

Jorapudneniz leg_ flx) > log_ gix) (log f(x) < leg_ g(x), log flx) > log_ g(x),

TeHelaix log f(x) < log g(x)) a =0,a =1, f(x) >0, g(x) > 0 rypinne Gepiaren
HeMere OCEL TYDre EenerTim rempiamixTi nocapugmdic memeisdin
Ien ATAHIET

Jlorapsdina mis ¥= log"x (a =1, a > 0) dopMyIock npKELTE Seplired GrVHEKIARE

pyHRITHA Aa.zd.pug&m?in yHKEYNR Ben aTaEmE

Hatvpan goraprdn

Heriai ¢ GomaTeIH cOHHBE JorapHEdMi HATVDAd JorapEd Jen
ATOSAME

Hemworor-Jlef@bamm
hopMYTACKT

L]
[ Hx)dx = F(b) — F(a)
o

n-IIl gapessesTi

Tepic emec o caHREEE g-mi gspe:seni aprdmeTHEamRrE, TYGIpI

ApPHEGMEeTHENTEIE, mem n-mi gepeskeci a-ro Ted GonaTemE Tepic emec b coERIE AfTANED
Tybip

n-IIi aepesseti d COHBIHEIE n-mmi dapeacenl myfipi men n-mr gepeseci o caRRIAEA
Tyhip TeH GoJOTEIH b coHEIH aHTOIELD

Ompem gorapadn | Heriai 10 eansr Sosaters gorapadmami ondede osapida Tem ot s
Pmm{“ ) a = 0 coREEEH ? (MyHIAFED ? — KEICKADTELTMARTEIE GeiIme)
TeAp CeTr. Tl payuoHan kepeemiiuimi dapenceci nen a” cOHEHAH ATEIHFNHE #-101i
Aepee Depesesi TyOipmiE MeHiE afTa TR

Tammamn Tardama susiimen; HeMece manday fen ofberTine p AT HFRHE

HeMmece Sae MEREHAR Keajeficor, TypRe ipikTenren ofnemtimi
GARELTIAY HATH:HeIepiH afTaasl

Togmonan Hegenl

TagaamMagarsl ofbeKTidep Hemece SaKBELIAVIAD COHBIL miaHdaMa
KedcMi Qe aTasin e
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HAVAIITAPBI

10-camumTarel aarefpa :xoHe aHamms SacTaMadaphbl KEYpPCRIH KaliTamayra
ApHAAFAH EATTRIFYIAap

3. 1) 0,25m; 2) 147m; 3) 81; 4) 21, 4. 1) Tn, n € Z; 2) + + Mn, n € Z; H — arceos 0,1) +

+ 2k, k € Z. 5. 5) arctg3 + Tk, k € Z; ==+ 7n, n € Z. 6) amtg% + nk, k € Z:

T[H T[ nn

b b A
-yt nE Z. 6. 4) [mn; e T mn], n € Z; B) [E g +?], ne Z7.1) [-4; O

wWi0; 1], 8. 1) flg(x)) = ain®x — 1; 6) glgi{fx))) = Hiﬂ'\lrx_. 0. 5) ZTecos(4 — 3xkin(8 — Bx).
B {20 — G0x)tgl0x i 54’5

- g 0.3) 23 4) == 1L 1) y = 13x - 16 12, 1) —9; 4:
a
2)(—6; 2). 14. 2) (—==; 0) sxeme (0; +==) — Renm;u,[ o) —acemi; k. = — . 15, 1) (—== 7
3 :
— HeMHi; [—ﬁ; +ee) — ecemi; y = T —2.4-5.
I rapay

(1=]

A&
+‘— +C.

L5. 3) 4" + &7 = 2 + €3 4) 22— 247 — 27 + C. 1.6.31i+£ +Ci 4)
1.7. 2) =becux + Buinye + O 4) —3etga — 2 + C. 1.10. 2) 2x + x4+ 1; 3]mn|.:.——]+
1.11.2) - M+ —: 4) —2etgx + 5. 1.19. 1) —{"u:+3r+c 3]—5ms{3x 4]+c
1.20.3]x+ 25¢tg‘l—+—J+C' 4) x + 361.5'[———]-}-(:‘ 12L.2)Jx -5 +3.*am[2-—|+C"

1 42+31 -
EE—I:I

/ \ 1 a 1
3) 4ma[9—— ;_] + € 4) —5:-1111[% +1—‘:}]+ Gl T—g—edk Sy B)i——

+C.1.22, 1]—m‘n—+c 2.4 + .1:3+C‘ 1.23.2) 3 —;ain2x + C;

i 1 1 ( ) &
1.25. 1) Etg'zx——] + 33 2) —geta|n —%J + 3. 2L 1) %; 2) 3-22.1) 3 2 3.

3 1
231]{;_1—2.4 1]3,_13,3}3. ){2 025116; Sy 1]13;2}%.
27. 1) 242; 2) 1. 2.8. 11‘*4’_—1' 1 .29.1) 2;2) 7.210.1) 3: 2) ;. 3.1 1) &

5
2 1 3121,412 6. 3.3. 1) -15; 2) % 3) =5 4) -5,
Sl ) OF o 4y — 4]58351}—' }3, ]5.4]—361]1+%.-]1+;,
31%5;417“—2J§+4.3.7.113; 2) 2; 3) -8; 4) 136. 3.8. 1) ‘"’*"‘3"'3;21 {;Ejl;
3) 242 + 2; 4) E'i_ 3-42.39.1) ‘2+"r_ ﬂ]‘r 31—4 4}6 3.10. 1) 21; 2) 20;
3) 33; 4) 36. 3.18. 1) 1; 2) 0; 3) 2Z; 4) -1, 3.14. 1) 30; 2) =; 3) -3; 4 24 315, 1];_,

| 131

2) ;38) L) 3. 26, 1}2”-2}"_‘2;3]3—“;4]—.3.17.1}— 2) & }— 4}

3.13.1]; ]i 3] 4) = 3“"_ 3191]3:213,3]441—32".)1114 2)2: 6

¥ Y 1

2.21.1)1: 4 2) 2; 3. 3.22. 1) |§: =5 2) (0; 1). 3.23. 1) (—=; —0,8); 2) (-15 2). 41 1)
. 3 . 1 . 1 . 32 . 4 .

KB. Gipa: 2) 7 KB Gipa. 4.2, 1) 3 EB. Gipa: 2) 7 EE- Gipa.: 3) 5 KB. fipma; 4) 7 HE. fipa.
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4.3. 1]—1:1! Gipot; 2) 2 ke, Bip; 3]— KE. Bip; 4:]—1“! Gipor. 4.4, 1]4:1\']! Bipor; 2) 4 kB, Gip.
4.8. 1) ».,Ir_—l KE. Bipa; 2) "{JE—]} KE. Gipa.; 3] 1 ke. Gipm; 4} = KB. Gipa. 4.9, 1) 8 xs.
Bipo: 2) E KE. Gipn. 4.10. 1) 3 2 KE. Gipa; 2) 4,5 xs. Gipar.

II Tapay

5.3. 1) -2 2) 3; 3) -4; 4) -6. 5.4. 1) 35 2) 25 3) -3, 4) 1. 85, 1) -2 2) =47
3) ¥1; 1) 2. 5.6. 1) j:%; 2) -10; 8) -2; 4) *2. 7. 1) 13; 2) =720; 3) T; 4) 2
58. 1) 15; 2) 6 3) 6; 4) 0,3. 5.9. 1) 10; 2) 6; 3) 6; 4) 15. 5.10. 1) %; 2) -2; 3) 3

4) -5. 5.11. 1}_, 2) 2; 8) -3; 4) 2. 5.12.1) 2y Y5y jwf@;ajax*y%fﬂ;auzxya'xys.

5.13. 1) ; i 2) \’firum 3) glllﬁl'gym 4) %II S0yt . B.14. 1) x meme —x; 2) x: 3) a;
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