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NPEAUCNOBUE

JaHARI 3a0a9HVE OpefHAYHAYEH OasA paGoTH B O-M Kiacce ¢ yr-
JyOAEHHLIM MZYYEeHHeM MATeMATHKM. Ero ¢Tpyxrypa cOOTBeTCTBYET
noctpoenuro yuebauka A, I Mopdxoeuva, H, II, Hunoxrgesa «An-
reGpa-9»,

B nannoil xuure 6oaee 5000 sazay. B xaxcaoM maparpade HMe0T-
cA Jafa9H PA3AMIHOrO YPOBHHA CAOKHOCTH, TAK UTO IPENoAaBATENb
MOMKET ¢ YCIIEXOM OCYIIECTBJATE NMPHHIHIT «OT MPOCTOTO K CHOMHO-
My». IIpeanaraeMulit HEaop ynpasXHeHMH COOTBETCTEYET IpOTpDAMMeE
¢ MATEMATAKe ANA 9-r0 Kiaacea ¢ yrayGIeHHRIM H3YUEHAEM npejmMe-
Ta, NOSTOMY AAHHEIH SAZAYHNEK BIOJHE MOMHO HCIONBIOBATH M IPH
pafioTe mo ApyruM yueOHAKAM, & TAKKe KAK ACTOTHAK JONOIHHTENL-
HOTO MATEPHANA AAf KPYKKOBRIX 38HATAN B 00IMeofpazoBaTesIbHREIX
mKoaax. MHorne sagaum cGopEHKa OVAYT MOJ€3HBI IIKOJABHHKAM
CTAPIINX KJACCOB IIPH MMOATOTOBKE K BCTYMHTEALHBIM 3K3aMeHaM B BY3
¥ caade EI'D.

B cOopHUKe COEEDKATCA 3884, NPeiIaraBITHecH Ha BCTYIUTeNb-
HEIX 9K3aMeHAX B BY3h. OHH MoryT OHTH pellleHb Ha Gase TeopeTH-
YecKOro H NMPaKTHIeCKOTO MaTepHaia, H3yJaeMore B 3-M Kaacce,

ABTOpH YYIHA TO OOCTOATENLCTBO, 9TO BO MHOTHX IIKOJAX € yr-
AybNeHANM H3y4YeHHeM MaTeMATHKH NpeloAaBaTelH CYMTAOT Heol-
XOAMMbLIM HAYATE A3ZYUEHHe TPHUrOHOMETPMH MMeHHO B 9-M xJjacce,
C aroif Heapio B 3a08THAK BKJIIOYEHE! I1aBa 7 « TpHroHOMeTpMIeCKHe
dyaxnuues u raasa 8 <IIpeoGpasoBanne TPHTOHOMETPUYECKHAX BHIpA-
skenuii» . Kpome aroro, 8 raase 6 cofpaHE jononHHTenbHLEE 3a7a4K
AnA M3ydeHHA KOPHA n-it cTemeHH.

Mu kenaeM YUEHHKAM M YYHTENAM yCIellHoi paboTH ¥ HajeeM-
cd, 4YTO HAII 38J89HMK MM B 9TOM NOMOXKeT. XOTHM BHIpASHTL NIDH-
3HATeNLHOCTH BCEM NEAATOTAM 34 IeHHble 3aMedaHHA, coelaHHbe Mo
NepEOMY U BTOPOMY H3fAHUAM AaHHOH KHHIH, HeeeMCA HA AaJbHeH-
1lee COTPYAHHIECTEO H AeM HOBLIX NMPefaoKeHHH U COBETOB, KOTO-
phle MOM(HO NPHCHIATL IO AJpECY M3AATeNLCTBa « MHeMo3MHA».

Asmopbt



TNABA

HEPABEHCTBA C OAHOW NEPEMEHHOM.
CUCTEMbl U COBOKYNHOCTU HEPABEHCTB

§1.

1.01,

1.02.

1.03.

PAUMOHANBHLIE HEPABEHCTBA

Peurnte nuHeliROE HEPABEHCTBO!

a)2x—-83>T;
6} 9~ 5x < 11;

n)i’-"?;%ls-x;

T+x 4-11x
- = 5
r) 3 9

D2 < xf3+1;

e)(JtE + J{E)x —4x72 2 1 + 3xJ5.

PelniTe KB8ApaTHOEe HEPABEHCTBO, UCMOJL3VA COOTBETCTBYIO-

IMHA pHMCYHOK mapaboJhbi:

ayx:—-9>0; w)9xf-6x+ 1< 0;

6) 22 + 0,4x > 0; 3) —8x% + 2xJ3 - 13 O;

B) 5x2 < T; u) -3x% + 2x + 2 2 0;

r) 225 + 5x < xv5; K) 2x > x* - 8;

2

A)%+%+-213>0; m -85+ 222 -2 < O;

e) 22 +1 > xv8; M) 2+ =X 46 <O
V3 -2

PemuTte HepaBeHCTBO, MAICJEHHO NPeACTABHE COOTBETCTBYIO-

LIHii pPHCYHOK HapaBosnl:

a)8x*+ 7x - 10< 0; B) (—4x + 3)}Bx + 4) > O;

6) 2x° ~ 13x + 11 < 0; r) (—4x + 3)(-5x + 4) > 0,



1.04. CocTaspTe XKBAAPATHOE HEPABEHCTBO C MOJMKMUTEILERIM CTAp-

1.05.

1.06.
1.07.

1.08.

1.09.

1.10.

mAM K03 HUIASHTOM, pellleHHeM KOTOPOro ABIAIOCH GhI:
a) JBA OTKPBITEIX JYYA;
0) ABA 3EMKHYTRIX JYy4a;
B} AHTEPBAJ;
r) oTpesoK;
E) TOJABKO OAHE TOYKA;
e} Bce MHOMeCTBO R NelicTBUTeNbHEIX YHCE;
%} mMyCcTOe MHOeCTBO.

CocTaBbTe KBAAPATHOE HEPABEHCTBO ¢ OTPMIATENBHHM CTap-
mHM KoadhHIMeHTOM, PellleHHeM KOTOPOrQ ABJIANOCH OB
a) ABa OTKPHITHIX Jy4a;
6) ABA 3AMKHYTRIX Ay4Ya;
B} UHTEPBAJ;
T) OTPe30K;
E) TOJLKO OZHA TOYKA;
e} Bce MHOXecTBO R NellcTBUTeNbHHX THCEN;
%) mycToe MHOMECTBO.

Ioctpoiite rpadmk dyaxmmm ¥ = f(x) n yraxunte: 1) ayan dyuxk-
yH; 2) TpOMeXKYTKH 3HAKOIOCTOAHCTBA; 3) TOUKH MepeMeHEl
sHaka (1.06—1.08);

a) f(x)=3x + 1; 6) f(x) =-0,6x + 1.

a) flx)=2" - 4 B) f(x) = (x — 1)(x + 3);

6) f(x) = —x° — 6x; ) fix) = (1 — 2x)}(x - 3).

a) f(x) = (2x — 1}x - 3); B) f(x) = (2x — 1}{x — 3) + 13;

0) f(x}=(1 - 2x)(x - 3); r) f(x) = (1 — 2x}x — 3) — 6,25.

Haa dyaxwum y = f(x), Bea mocTpoernasa rpapukra, ykamure:
1} o6nacre onpefenenad dyaxnuy; 2) gyan dyrxouu; 3) Tou-
KM OepeMeHL 3HaKa; 4) IpOMemMyTHRM 3HAKONOCTOAHCTBRA
(1.09, 1.10):

B ) = =4 B) 1) = 72—
_x* -4, _  8x
5) f(x) - xg * P) f(x) = ;2_—4.
a) f(x) = x(x - 1}(x + 2); e) f(x) = x(x — 1)’(x + 2)%

6) f(x) = x(x - 1i(x + 2); &) flx) = ¥*(x - 1)*(x + 2)%

B) f(x) = x(x — 1)}{(x + 2)% a) f(x) = x(x — {x + 2);

M Ax)=xMx - 1x+2); @) fx)=x(x+ (x - 50x+ 2).
R) flx) = 2°(x — 1)(x + 2)%;



1.

.12,

.13.

.14.

.15.

l16l

17

.18.

-19.

.20.

Iyers f(x) = x%x + 1)"(x - 5)(x + 2). Pemntre HepaBeHCTBO:
a) f(x) > 0; 6) f(x) = 0; B) f(x}<0; r1)fix)< 0.

Oyets f(x) = (?f_{%(j';}%_,é)_ PemmTe HepaBeHCTBO:

a) f(x} > 0; B) fix) = 0; B) flx)<0; nf(x)<0.

Ilyers f(x) = % . PelllnTe HepaBeHCTBO:

a) f(x)} > 0; 6) f(x) = 0; B) fix}<0; r)f(x)< 0.
xx + 1)

IIyers fix) = 0 . PellliTe HepaBeHCTBO:

x - 3Hx + 2)°
a) f(x) > 0; 6) f(x) = 0; B) f(x) < 03 r) fix)< 0.

Hyers f(x) = po x+1 _ Ppemryre HepaBeHcTBO:

T_ 3x+ 2
a) f(x) > 0; 8} fix) = 0; B) f(x) < O r) ix) < 0,

%+ 1]
x*—8x+2

a) f(x) > 0; 6) flx) = 0; B) f(x) <0; ) f(x})< 0.

ITyers f(x) = . Pemmre HepaBeHCTBO:

Iyers f(x) = BT:’E';ITzlg PelllNTe HEPABEHCTBO:

a) f(x) > 0; 6) flx) > 0; BIfix)<0; r)flx)< 0.
|2 )(x + 1)°

|2 - 3P (x + 2%

a) f(x) > 0; 6) fix) = 0; B) f(x)<0; r)fix)<0.

Pemure vepasercreo (1,19—1.22);

3x-1 2 +7x+6
Tl S | 0
a 2o B Zisr+14+ 15

IIyere f(x) = Peunte HepaBeHCTBO:

2
-x" +2x -7 20
r) 2 +4x+3+ 8

Tx* — 95x + 88
6) 2 99x+10000 ~

3x -1 £ 0
& Py xel

x° + 88
20
6) x% - 81 0




1.21.

1.22.

1.23.

1.24.

1.25.

8) (x* —x + x* + 9 > 0

2 +Tx-8
r) (x® — x5 + B — I(x? — 215 + J1T) <0
x* + 82+ 7 ’
2
a‘) ﬂx_ 1 g 0’
2 -2x+1 .
0 = e -0
(X -x-2°
B) Z+Tx-8 > 6
0 (x* + 1022 + 50)4x% + 4x+/3 + 8) <o.
2 +8x+ 7
22+3 <0 2% + 8 ,
a)x§—6x+9 0; B)31:‘+6.1c +9x <0
8x — 8 . 222 + 22J2 + D(Tx + 10)
O T lax+9 O r) 322 + 2243 + 1 > 0.
2

Ilyers fx) = (xai(—;;(:-lr)T) PemuTe HepaBeHCTBO:
a) fix) < 0; r) f(x — ) < 0;
6) f(—x) < 0; a) f(3 — 2x) < 0;
2 f(5) <0 &) fxl) <0.

_%x-J2-43 .
IIvers f(x) %212 PeluaTe HepaBeHCTBO:
a) f(x) > 0; r) flx-5)>0;
6) f(—x) > 0; R) f(3 — x) > 0;
B) f(3x) > 0; e} x> 0.

__xx -2 .
ITyers f(x) - 4x- 72 PeliuTe HepaBeHCTBO:
a) f(x) < 0; B) f(2 - x|} < 0;

6) fl =) < 0; n f(4x - 5 < 0.



1.26.

1.27.

1.28.

1.29.

1.30.

1.31.

Haiigure 06aacrs onpeaenenas pyaxuun {1.26, 1,.27):

a}f(x) = Jx(x - 2)x + 111); B} f(@¥) = %l%;

6)/(x) = Jxi(x - 2x + 111); D) f(x) = f‘%’l,

a)f(x) = 8x + vx* — 4x; r)f(x) = 3x + x38+ 841x;

6)f(x) = 81+~Jx3—4x; Dflx) =3x+ « + 81

x - 2 -dx+3

B} f(x) = x?_1+~1x3—4x; €) f(x)=3x+%.

Hafinure abeuuccnl Togex rpagmuxa ¢yaroua g(x), pacmoao-
JKeHHRIX BRIOIe OCH abcnuce (MMeIIHX ITOJOMHTeNLHEIE Op-
AHHATHI):

a) g(x) = x* - x%; B) g(x) = x* — x*;

6) g(x) = x* — «% ) glx) = .

Hafnure abeuuccw Towex rpaduxa dbyaxumn g(x), pacmonao-
JKEeMHKIX HIKe OCH afcuuce (HMewIAX OTPHIATENBHbIE OPRAU-
HATEI):

a) 2(x) = (x? - 3x — 4)x* - 11);

6) g(x) = (x* - 8x — 4}x* - 1);

B) #(x) = (x* - 3x — 4)}(x* - 16);

s —
r) glx) = £ L

Haitaate abemuccsl Touex rpaduka pyHKOHA g(x), paACIOTONeH-
HEIX HHKe COOTBeTCTBYIOIMX TOUeK rpadmka Gynxmau fix):

a) g(x) = «% f(x) = 30 - x;

6) &(x) = 2x% f(x) = x;

B) g(x) = x* — x%; f(x) = 5x* + 2%

r) g(x) = x* — | x5 f(x) = 5x* + | x .

HaiinuTe abcnmect Touek rpadpuira GQyHKINE g(x), PACTIONOMeH-

HEIX BHINE COOTBETCTBYIOIINX ToYek rpaduka dyHKIEH f(x):
DEE =y fD=2-x B =[ AD=2-|xk

69 =2% f =713 D ew=[3 M0 = oy



1.32.

1.33.

1.34.

1.35.

1.36.

Pemure mepasenctso (1.32—1.36):
2
a) (2x+l) +2r+L-o12 <O
x x

at+ L2 logso
x X
B)dx* + 22" -8+ x + 1 < 05

1y 1
r)(zx-—) +x+Ll_4<o0;
x X
1y 1
Il)(2x+—) +ox-L_10>0
X X

1y 1
&) (3x—— +3c+1+10<0.
X o

2
a) (Sx—g) +3x—§—2>0;
F F
6)9x’+ 2 +3x-2_14<0
x F
By Ox!' + 32 — 1422 - 2x + 4 > O;

r) 2x2+%+3+5J§<(4+J§)(x\/§+1).
x x

axt-2-4xr-x+1>0;

6)2x* - Tx" +10x* - Tx + 2 > 0;

By x* —9x®+ 10x*-9x + 1 < 0;

r) 25x' - 50x° + 14x* + 10x + 1 < 0.

2 2
a)(3x—-3) >2 42 8x; 5)(2x+l) +2x < 1 - 100.
x X X x

a) (x2+%x—%)z+(xs+-g-x—1)2 é(x2+-g-x—%)z;
6) (.1:2+:|t:(\/§—l)—\/§)$+(.1r:‘+a:(~./§+6)+6\\/§)2 >
>(* - m2 - VD) - VB) .



PemnuTe HepasencTBO (1.37—1.41):

2 _ oy 1\ 1
1.37, g E£=2020 é("”);

2
:c”+§:\:—-38 :\:2+1:c—1a
b g

1.38. a) (3x — 2)° — 3(8x — 2N7 - 5x) + 2(5x — T’ < 0;
6) (x*— x+3)° - 3(x*— x + 3)(10x - 1) + 2(10x - 1)* < O;
B) B¢ -8x+ 1) -52¢° -8x+ Dx* +x + 3) +
+4(x*+x+ 3 <0
r) (22 — x — 6) — 3(2x* — x - 6)(x* + 10x — 6) +
+ 2(x* + 10x - 6)* = 0.

1.39. a) 2y - (v - 2) - 3y - 2’ < 0;
6) (£ + 2t - (¢ + 2)(2¢% - ) > 6(2¢ - 1)%;
B(x*+6x- 9 +x(x*+4x-9)< O
) (2° — 2)(2F - 5z + 8) > 152° — 452 + 90.

2 2 2 2
1.40. a) 2x +x—-§)—(x — bx + 4y <0
X +x-2

[ - 2¢-1] - |2* - 3x + 3]
6) PX-x-2 <0

5) (22% — 4x — )" — (2 — 10x - 11)’

F]

< 0
x*+x-2 ’

|2 — 2x — 1| - |x* — 8x — 3|
D+ x -2 - |22 + 3x - 6|

< 0.

2 2
1.41, o) (821} + 382 =82, 922 < ;

6) {H;+9(x—1)3 > 6(x + 2);

-1 dx® - 4x
(x-2° x-2"

B) 4x% +

x* 2 4x® — 2x
r) {x+1)’+4x +1€—x+1 + 4x.,

10



§2.

2.01.

2.02.

2.03.

2,04,

2.05.

2.06.

MHOXECTBA ¥ ONEPALIUW HAL HUMU

Kaxne M3 YKASAHHEIX MHOMKECTE ABJIAITCA KOHeYHEIMH, 8 Ka-

Kue DecKOBEeYHHKIMHET

a) MuEoKecTs0 BeexX AgiCTRETENLHBIX THce] mpoMexyTa (—3; 111,

6) MuoMecTBO BeeX PAIMOHAJIBHBIX Ynces npoMexyTra (—3; 11].

B) MuoKecTBO BeexX Ieanx unces nmpomesxkyrxa (—3; 111,

r) MuoxecTBo Tex umcen npoMexxyrtka (—3; 11)], xeagpar kKo-
TOPEIX LEeI0e YACIO.

Hafire coBecHOR OMUCARAC KOHEIHOTO MHOSKECTBA M YHKEIHHTE
KOJIHYECTBO ero 4IeHOB:

a) {100; 101; 102; ...; 998; 999};

6) {1001; 1003; 10035; ...; 9999});

B) {1; 2; 3; 5; 8; 13; 21; 34; 55; 89);

r) {V2; J3; VB; VB; JT; V8 V10; ...; V48; 50 ).
HsobpasaTe Ha KOOPRMHATHON DNOCKOCTH MHOMECTBO (G TOYEK

¢ xoopaanaTanmu (x; y) u gaiiTe ero caoBecHoe onucadue (2.03,
2.04):

a)G: x = y; B) G: x = y;
6) G: |x| = |yl; r) G: |x| = y.

2
G+ y=1; B)G:y(\/;) +x2=1

6)G: x(Vx) +y2=4; n 6 x(Vx) - y(J¥) =1

KaxpM MrOMecTBOM OylieT nepecedeHHe:

8) MHOKeCTBA POMOOB A MHOJKECTBA IPAMOYIOILHHUKOB;

§) MHEOMECTBA YeTHIPeXYTOJbHHKOB H MHOXECTBA TpaNelai;

B) MHOKECTBA Tpameuuii ¥ MHOXEeCTBA YeTHPeXyroJibHUKOB,
ABe MRPOTHBOIMQJIOMHEIE CTOPOHEI KOTOPHIX DaBHLI;

r) MHOXeCTBa Tpallelliii ¥ MHOKecTBA YeThPeXyroJbHAKOB,
¥ KOTOpPHX XOTH OBl OJWH yroa npamoii;

I} MHOecTBa apaiiesJorpaMMOB H MHQKECTBA YeTRIPeX yIroah-
HHKOB, ¥ KOTOPRIX XOTA O 0awH yroa npamMoii;

€) MHOXKeCTBA MHOTOYTOJBHUKOB ¢ PABHRIMHM JpPYr APYTY CTO-
POHAMA M MHO)KECTBA MHOTOYLOJIBLHUKOB ¢ DEBHLEIMH Ipyr
Epyry yraaMu?

Jlann MHOMeCTBA TOUeR OTpeskoB AR u CB, nexamux Ha of-

HO# mpamoit. Kaxwe QUrypsl MoryT SLITh MOAYYEHBI:

a) MepeceYeHAeM MHOKECTB TOUeK OJHOIO B EPYToTo OTPe3KOB;

6) obvearHeHHeM MHOXECTB TOYEK ONHOTO H APYTOTO OTPE3KOB?

1



2.07.

2.08.

2.09.

2.10.

2.11.

JaHK MHMKeCTBa TOdek 0TpeskoB AB u CD, mexammx Ha of-
HOA MpAMOH N MMeINUX Mo Kpaiineii Mepe ofHY 00DIYI0 TOY-
KY, JIeXAIIY0 BHYTPA 000X 0TpeakoB. JlnnHn oTpeakos AB »
CD pasnam coorBercTBenHO § I 8. B Kax#Ax npefienax HAXOAHT-
CH MJIHHA OTPEe3Ka, ABAAIOIIETOCA:

a) mepeceIeHHEM MHOMKECTB TOUEK OJHOT0 H APYTOTO OTPesKOB;
6) ofbeguHEEAEM MHOXECTB TOUSK OFSHOTO U APYTOrQ OTPe3KOB?

MHOXeCcTBO TOUEK Kpyra ¢ LeHTpoM () W MHOKECTBO TOYEK

Kpyra ¢ neHTpoM () MMeloT ofInyic TOYKY A, JeRamy BHYTPA

oboux TpeyronbHUKOB, Kakue GUrypn MoryT GRITh DOJIyYeHHL:

a) mepecetdeHHeM MHOMKECTB TO49eX OAHOTO H APYroro Tpeyrojb-
HHKOB;

0) o0 reaAHeHHEM MHOMKECTB TOYeK OJHOTO U APYTOTo TPeyroib-
HHUKOB?

OTBeT MOACHHTE PUCYHKAMH,

MHO¥eCTBO TOUEK TPeYroAbENKa ABC 1 MHOMKECTEO TOUYEK Tpe-

yroaeEuKka MNP uMeor o6myr Touky O, JeANIYI0 BEYTPH

oboux Tpeyroabaukos. Kaxne Gurypel MoryT 6mITL DOIyIeHRI:

a) IepecedeHHEM MHOMKECTB TO4YeK OZHONO H ZPYroro Tpeyroab-
HAKOB;

G) 00begMHEHMEM MHOKECTB TOUEK OAHOTO H APYIOTO TPEYroihb:
HHAKOB?

OTBeT MOACHUTE PHCYHKAMM.

Haiinare MHOMECTBO KODHeIH ypaBHeHAA:
a) (3x* + Tx — 10}x® + 8x — 9) = 0;

6) (x2— 3x + 11)}x2 + 2x + T} =0,1;

B) (3x — 1)* + (2x — 5)* = 13(x — 1) + 18;

n (=) -1=22L

x+1’
2 21
ﬂ;)(\l’;) +1= x-1

Haiiaure MEOKECTEO PeIlieHHH HEepABEHCTBA:

B5-Tx<12 I3

6) x2 -9 > 0; r)|x®- 4|+ |[*+x-86|<0.

2.12. Jauur MEOMecTBa M 1 N:

12

a) M — MHOMeCTBO BCeX YeTBHIPeXYrONBHHKOB, N — MHOMe-
CTBO BCEeX Tpamemwaii;



2.13.

2.14,

2.15,

6) M — MuOMecTBO Beex yuammxes 10-ro xnacca «A» MKOIE
Ne 3; N — MHOKeCTBO BCeX VUaIHXCA IMKOALR Ne 3;

B) M — MHOMeCTBO BCeX DANACHANBHEIX yucea; N — MHOMXKe-
CTBO BceX YeJBIX HHCen;

r) M — MHOMECTBO BCeX YeTHRIX Iuce]; N — MHOMKEeCTBO BCeX
HATYPAJILHEIX THCEeJ.

Jaa «akaoro 13 OpuBefeHHBIX CNYYaek BEIfepHUTe MpaBHALHBIA

OTBeT:

1) M asndercA HOZMHOMKecTBOM N

2) N apnferca mogMHOKecTBOM M;

3) HM OFHO H3 FaHHLIX MHOMECTB He ABIACTCA NOAMHEOMKECTBOM
APYIoTo,

Haiinnre:

a) IpM KAKAX 3HAYEHHAX P NepecedeHHe MHOMKECTB DeIleHHH
ypasaenmit x2 + 3x = 4 u x? = p nyceroe;

0) OpH KakKHX SHAYEHHAX M NepecedeHne MHOMCCTE pelneHHi
HepaBencTea xX — 25 < 0 u x > M CONEMKAT POBHO OXHO
Oenoe YHCIo;

B) IPY KaKHX 3HAYCHUAX /M NepecedyeHre MHOMKECTE pelleHHH
gepaseders X2 — 25 < 0 1 x € m npeacrasnseT u3 ceba oT-
PE30K AAHHOH T;

r} Ipy KAKMX IHAHYEeHUAX K IepecedeHNe MHOSKECTBA peIIeHHH
HepaBeHCTBA x° —~ (3k ~ 11} — 38k < 0 M MHOXKeCTBA LIEABIX
YHCEa COREPHUT POBHO CeMb 2IeMeHTOB?

HafiznTe MHOXKeCTBO PellleHN YDaBHeHHA:

a) (x? — 1)}x* + 6x — 16) = 0;

6) (x* — 4Hx° + 6x - ) =0

By (¥ - 1)(x* +6x - 18)(x* —4)(x* + 6x—T)=0;

) (2% — 1) + 6x — 16))° + ((x° — 4)}x® + 6x - )= 0;
(x? - 1)(x® + 6x — 16)

gt oz-n -5

(x> -2+ 6x-T)
A) {x? — 1)}x% + 6x — 16) ~

0.

TIyers A — MHOMKECTBO KOpHell ypasHenns (x2 — 1)(x? + 6x —
- 18) = 0, a B — mHO®ecTBO KOopHell ypaBHeHUd (x? — 4)x? +
+ 6x — T) = 0. Bupaaure uepes A u B MHO;KecTBO KOpHell ypaB-
HeHUA:
A} (x?— Ix*+ 6x — 16} - 4d}x2+ 6x-T)=0;
6) ((x® — 1)(x* + 6x — 16))* + ({x* — 4}x* + 6x — )}’ = 0;

(x? — 1}x% + 6x — 16)
B) T4}t 6x-7) - O

13



2 _ 2 —
r} ((xxﬁ Z 12(; ++six- 12) =0;
) |(x? - 1)(x? + 6x - 16)|(x% — 4)x* + 6x — T) = 0;
e) |(x? — 1)(x® + 6x — 16)(x% — 4)(x2 + 6x — T)| = 0;
x) |(x2 — 1Y(x% + 6x — 18} + |(x* - 4}(x® + 6x ~ T)| = 0.

2.16. Ilycrs dyurmun f(x) u g(x) onpefieneHEl ANA BCeX AelCTBHTENE-
HEIX 3HadeHHN apryMenta, M — MHOMecTBO KOpPHe# ypaBHe-
HU4 f(x) = 0, a N — MBOxecTBO KOpHe# ypasEeHna g(x) = 0.
Haifizure MHEOXECTBO KOpPHEI YpapHeHHA:

a) f(x)etx) = 0; n I3 -0,

6 (F) + @y =0 1 55 =0,

2.17. Banonsare TafnAny.

Ypasnenne YpasEpEHe Bapeazr orsera
€0 MEOMBCTBOM 00 MEOAXBCTBOM w
permmrmiy M pemennii N M=N|McN{NcgM 'U[l“’ oT

a) f(x) = g(x) f(x)—3x=g(x)—3x

6) f(x} = g(x) (f(x))" = (g(x))’

B} f(x) = g(x) Ji®) = Jax)

r) f(x) = g(x) |f(x)] = |2 ()

a) f(x) = g(x) = _4
8(x)

e} f(x) = g(x) f=) = g(xD

x) flx) = g(x) 8 __ 3
1+f(x) 1+g(x)

8) Vf(x) = g(x) |f(x)=(g(x))

14



2.18.

2.19.

2.20,

2.21.

2.22.

IIycte M — muOMecTBO pernenuit ypaBHennsa f(x) = 0, N —

MEHOMECTBO perneHMi#l ypasmeHuA g(x) = 0. Bepno nu yraeps-

AcHHE:

4} MHOXKecTBO pewmenunii ypapaenua f(x)g(x) = 0 ecth 00BbegH-
HeHMe MHOMtecTB M u N,

6) MEOMecTBO pemennil ypasHeHHA |f(x)] + |g(x)] = 0 ecTh mepe-
cegeHHe MHEOKecTB M u N,
Ecim yreep:aeHne BeprO, TO AOKAMKATE €10, CCIH HEBEPHO —
OpHABEUTE MpPAMEP.

Horanture:

2) MHOXKecTBO pelleHult ypasHenua |f(x)| + [g(x)| = |f(x) +
+ g(x)| coBnagaer ¢ MHOXeCTBOM pemeHHMil HepaBeHCTBA
flx) - g(x) =2 0;

6) MHOKeCTBO pellleHHiI HepaseHcTBa |f(x)| + |g(x)] > |f(x) +
+ g(x)| coBmagaeT ¢ MHOXeCTBOM peIleHHH HepaBeHCTBA

f(x) - g(x) < 0.

B 8 knacce «A» yunrca 30 yenopek, 20 Ha HHX ITOCEIAIOT KYPCHI

aHrIu#icKoro A3HKA, a 15 — Kypchl KPDOWKH ¥ IUHTHA.
B Kak#ux npegenax HAXOMUTCA TMCA0 YUAITHXCA AAHHOTO KJAacca,
KOTOpLIe:

a) IOCeIaloT A Te A APYIrHe KYPCHI;

6) mocemaT xoTA OBl ONHM AI ITHX KYDPCOB;
B} He NIOCEIIAIOT HAKAKHE H3 DTHX KYDCOB;

T) NOCEIaioT TOARKO KYPCH KPOHKA M IIUTRAT

BajaiiTe aHATHTHIECKH M MOCTROITTe rpadmK Karoi-nabo dyui-
muH, o6aacTHI0 ompefleneHHA KOTOPOH ABAASTCA MHOMECTEO D,
ecan:

a) D ={-1; 3} r) D=[-1; 3);

6) D =[-1; 3); 2 D=[-1;2) U (2 3);

B) D = (-1; 3); e} D = (—c0; -1) U (3; +00),

BagaliTe AHAMHTHYECKH M OCTPOitTe rpadbuy Kexoit-1160 pyHk-
oan, obaacThio sHaueHuN KoTopoil sBadeTcA MHOMecTBO E,
eCIH:

a) E = {-1; 3} r) E =[-1; 3);

6) E =[-1; 3]; A E=[-1;2) U (2; 3);

B) E = (-1; 3); e) E = (—o0; —1) U (3; +00).

15



§ 3. cHCTEMBI HEPABEHCTB

Pemnre cucreMy HepapeHncTs (3.01—3.03):

1457
x > 3,14, x> aear’
3.01, a) B)
x> m , 1463
> 541’
x > lé, x>1+ J_
6) 9
x> 2 x > V5,
< 6457
< s
3.02. a) {~ V10 < Tear
X < W 6463
< 1547
6 x < 12347, 9 x < 71 + V31,
x < 1233 . 1235; x < 72 + +/30.
14
> gl 1
3.03.a) {" ~ 90 By {% + 22,
X <m x > 821
x £ 0,(7), x = 12,(386),
91> J0.(8); M < 121;“1.

3.04. Halifjure Bce 3HAYCHMA IAPAMETpa &, [PU KOTOPHLIX NAHHAS
cucTeMa: 1) aMeer pemenmA; 2) He MMeeT pemeHuii; 3) umeer
eIMHCTBEHHOE PEINcHAe;

x<a, x < a,
2 2x > 1 2) 2x < L
x % a, x 2 a,
6){2::31; I'){?..:lc€1+a.
Pemutre cucteMy HepabeHeTs {(3.056—3.09):
8xf -Tx-28 €0, 3x* - Tx - 26 < 0,
3.08. a) {7+2x < 0; =) {13—3:: >0
6 3x* -Tx-26 <0, 9 32 -Tx-26<0,
Tx-2 <0 2x » /80.

16



522 +Tx - 34 = 0,

3.06. a)
T+2x >0

6 52° + Tx - 34 > 0,
@ - VB)x < 0;
6x% — 5xJ5 + 5 > 0,
3.07.3){x x/8
7+(2-3J_)x>0;
522 —4x/5 +4 < 0,
6)
@-B)x <0
){3x2+6x\r+9>0
B
1 - V2 > J7 + V2
)
x€6
3.08 x? —16x + 55 < 0,
-08. 2) X -9x+14 <0
6 x? —16x + 55 > 0,
)x—9x+14€0
3.09 9x—48x+64€0
-09. 2) —9x+1< 0

& 9x - 48x + 64 > 0,
) X -9x+1<0

2 50 +Tx - 34 >0,
0,5x - 1,7 = O

o 52 + Tx — 34 > 0,
T-x %6,

_ 1347, _ 1847
- Ee ,
25 )’ % - O

5 x* - 16x + 55 < 0,
x*-9x+14 > 0

) x—16x+5530
1 —0x +14 > 0.

) 9x® — 48x + 64 > 0,
B 2x2-9x+1>0;

-~ 48x + 64 < 0
7 2;1:2 9¢+1>0.

1A Kakaoro sHaveHAA NAPAMETPA ¢ PEINHTe CACTEMY Hepa-

BeHeTB (3.10, 3.11):
¥ -8x+2<0,
3.10. a)
x < a;
p 2 -3x+2%<0,
) x 2 a

) 2 -(@+Dx+ac<o,
x<s2x+1;

" L+@+Dx+a<0,
ax = 1.

17



2¥-3x+2<0, -(@+Dx+a <0,
3.11-&) B) 2 2
(x-1Kx —a) = O x° + 3ax + 2a° < O

2X-3x+2<0, {xz—(a+1)x+a€0,
) (x+1)x +a) <0 x* + 8ax + 2a° > 0.
Pemure cucremy HepabeHeTs (3.12—3.15):
2x — 3 2x - 3
3.12. ) 5+7x>0’ B) 5+7x>0'
L +Tx+12 € 0 2 +Tx+12 > 0;
2x — 3 2x - 3
6 5+7c < 0 r) 5ix - O
2+ Tx +12 < O x> +7x +12 > 0,
[EERD
3.13. a) 1 VB - x

X2 - @+ 2V2)x +2+ V2 3 0

(4 2
x' — 4x +4<0’

6) 4 x + 48
_ 2, (5+8 3+ 32
_(x“ 2)”(:: +( > Jx+ > ]ai 0.
x+3 x+3
20 < 0,

3.14. a) ’ B) {2+ x
x+7x‘+12x2<0; 2+ 72 +12x% < O
x+3(0 x+3>

6){2+x r){2+x
2+ T+ 122 € 0 2+ 7% + 124 > 0.
X+ a 0, _x+2a

3.15. a) 2+x B) a+]_+x
X+ T +122 <0 x‘+7x“+12x2<0;
x+ 3 x-2-a

6) a—x<0’ r) {3 - 32z "
X+ 72+ 122 <0 7+ 1227 > 0.

18



3.16. Pemure ABOiTHOE HepaBeHCTBO:

Qe 3x-1 *-3 \
a) 1<2+5<3 n)1<x_2<2,
6)6 < 3x2— x + 6 < 10; r -5 < 24X <11,

X

HaitgaTe o6nacTs onmpeaenennd $pyaxnun (3.17, 3.18);
317, 8) fix) = J1 - Tx + 2x + 13;

6) f(ix) = Jx + 3z + 1;
) ) = 218,

3.18. o) f(z) = 1143 B) flx) = La 3B = B,
6) f(x) = “+— H 1) f(x) = ,/ +1-

3.19. PemuTe ABOITHOE HEpaBeHCTBO:

< x* -3 < 141

1 3 x
=< 2xr+1 < =
a)x X B):vc-l-l

6)1-2x <x2-x<1+2x; p)xfs<x”—3<%.

3.20. PeminTe KpaTHOE Hepanenc'rno:

a)—€2x+1€ 8 ¢ 4

6)1—2x<x2—4x<7+2x<x2+5;

B) <x+3x€5<x+6
4 2 2
-3€2<cl~un
r)x—3<x 3 pll x



3.21.

3.22.

3.23.

3.24.

3.25.

20

Peimnnte HepaBeHCTBO!

A (T-2N2+V8x-1) >0
6) (¥ -5x+1x+Vx-2)>0;

33—532—61 < 0.
B) 1+42x +1 ’

py Lz + va - 10 +def-10 5 ¢

3-5x

Hoxasxmure, aro max{f{x); g(x)} < p(x) roraa a Toasko TOrAA,
P {f(x) < p(x),
g(x) < p(x).
PelnnTe HepaBeHCTBO:
a) max{3x - 1; 11 — x?} < 2;

) max{%, 6x - xz} < x3
B} max{—3x*+ 12x; —-8x + x?} < 33;

| _at_x—x} x
Dmax{z_{ T3 S

a) max{h — 2x; x — x%} < O
e) max{%; %} <€ x+1.
Hoxaxare, aro min{f(x); g(x)} > p(x) Toraa u ToABKO TOTZA,

@ > p(x),
e {q(x) > p(x).

Penrure HepaBeBCTBO:
a) min {6 — 2x; x — x% = 0;

o min{li Z]>x+1

B) min {3x - 1; 11 - x?%} > 2;

r) min{%; 6x - xz} > x;

A) min {-3x?+ 12x; -8x + x% > 32;

-, Adx et x
e)’m“{x—r 2 }> 3




3.26. Pemnte cucTteMy HepaBeHCTB:

9 - 8x > 1, (%° - 3x > 1,

1 Il _<xr+1
a')1:|:+2€1’ B) Sz
x> 25 -1 2 € dx - 4

] 2

(x(x + 1) < 110, rox -1qy

1 x 4x _3x
6 {15 < o M et + 2 <1,
k(xz—(]_+n)x+n)z)0; 2x2+2x\/§+1€0.

3.27. HalinuTe BCe 3HAYeHAA X, HE VAOBJIETBODAKIOHME CHCTeMe
HEpPABEHCTE!
3x* - 5x-83>0,
a)j1-.x
2x+ 6 <6
3x ; 1 < 2’
g) X
(x* - 5x + 3 » (x? + 11x - 3)%
3x* -5x-830,
B) \(«? + 83x - 1)° < (2% — Tx - B)%;
0 8x° - 5x-8230,
(x® + 8x - D® = (x* - Tx - 5.
3.28. HaiinuTe Bee Ieble 3HAYCHAA X, He YAOBJETBOPAIOIHEE CHCTEME
HEPaBeHCTB!
-2
x-2 <0, x*-5x-14> 0,
ay{¥ - % B)
T-% 3@ ¥ -23x+ 2530
(2x + 6 '
(- 2°
6)‘x2—10x€0’ ) 3x% — 5x - 830,
71-x 4(x? - 2x) < 255x% - 510x + 64,
x+3 =0

21



Pergme cucTeMy HepaseHcTB (3.29, 3.30):

%—x?zx—%, P B S P
3.20.8) {7 5) 2
Er 4’ - 4x3 +1<0;
(2 1
il R A w & 2oLl L
% 1- 92 ) *
g 0 8x% — 57x — 56 < 0.
(6x2 — 5243 + 8 < 0,
3.30. a)‘12-5xJ§ > o
. x_lz ?
x2—6-2\3§5
< 0,
6) {x? -5 - 2J6
Z2+11x-3>0;

5 % - 7 — 4/3)x* - 11 - 642) » 0,
£ +3x-1<0

D X +7+6J2 >0,
(x* -8-2J15)- £* <0.

3

3.31. IIyers fix) = x® - oy Haiinure Bce 3HA9eHHA X, AJ5 KOTOPHIX

3.32. Ilycre f(x) =

3.33. HOycrsf(x) =

f(x) > 0,
lf(l) > 0.

x

2
X . PemmTe CHCTeMY HEPABEHCTE

1-x
flx +2)<0,
ik

x+ 2

(x-2°
Q- x)

[f(x +1)<0,

f(x-li-l)yo'

. PenmaTe cucTEMY HEDABEHCTB




(x + 2

. P
e @ - ) EIIHTEe CHCTEMY HEePaBRE€HCTB

3.34. Nycrs flx) =

fix + D <0,

5)>0

3.35. HalignTe Bce 3HaA4YeHHMA X, YAOBACTBOPAKIIHE HEePABSHCTBY
x-3
x+5

= ﬁ H He YAOBJIETBOPAOIIMe HepaBeHCTBY x2> 50,

3.36. Haiiaure Bce 3HAYEHNA X, HE YAOBACTBOPAKIIME HA OZHOMY M3
HepaBeneTd x2 — 5x —4 > 0w x — 83x + 240 < 0.

3.37. HaiiguTe Bee 3HA9eHMA X TakMe, 910 x| > 2m x* < x + 6,

3.38. HalizuTe Bce sHAYEHHA X TakMe, 910 x| < 2 22 > x + 6.

3.39. Haiizure Bee pellleHHA HepaBeHCTBa | X | > 2, KOTOphle He ABIA-
I0TCA pellleHHeM HepaBeHceTBa x2 < x + 6.

3.40. HaiizuTte Bce Takue @, IPH KOTOPLIX Ka)kaoe pellieHHe Hepa-
BeHCTBA | x | € @ ABAAeTCA pemeHMeM HepaBeHCTBa X < x + 20,

3.41. HaiianTe Bee TaKde g, IPH KOTOPHIX CYINECTBYeT pellleHNe Hepa-
BenCTBA | X | € @, ABAANMEecH pellleHHeM HePABEHCTBA

x2 < x + 20,

3.42. Haiigure Bce Taxue ¢, IpH KOTOPEIX CYLIECTRYeT pellleHHe Hepa-
peHCTBA X2 € x + 20, ABAANOImeecH pPelIeHUEM HepPABEHCTBA
[x]| € a.

§ 4. coBOKYNHOCTN HEPABEHCTB

PelnTe COBOKYIIHOCTL HepaseHcTh (4.01, 4.02):

[3x -1 > 0, 2-5>1
4.01. a) 22 + 7 > 0; B) 2 Tx < O
(3% — 10 < 5, %<f+l,
9 _-"2 > 100; 2 3x2 +8x +3 >0,



- [ x
%>0, 3°8%>1
4.02. a B 1 s
)_2x+7>0; )_x2_7x<03
3% — 10 < 5, r1—‘52‘-’-‘-<%+L
6) |1 5100 Di_ 1
v _3+8x—3x’>0'

4.03. Ha%nn're BCe SHAYEHHA X, YAOBJIETBOPHIOITHE YCJIOBIIM:
122" - 4x -1 < 0,

8) | 25x2 - 52 - 2 < O

[x* - 5x + 4 < 0,

| x*+ 2% x - 30 < O;

[2x% - 52 - 3 < 0,

B) |_12¢% + 252 + 22 < O

(126 - (442 + 3VB)x + V6 < 0,

82 - 43 + VB)x + V6 > 0.

4,04, Nna xaxporo sHauveHNs OApaMeTPE @ PelluTe COBOKYITHOCTh

6)

HepaBeHCTB: _
3x+a >0, f—5>l,

D 2x +7 > 0 ») - Tx < 0
[3x—10<5, %<%+1,

6 r

e > D52 + 8+ aye + 8a > 0.

4.05. HoxamiuTe, UTO BCEe IHAYEHAA X, He YZOBJIETBOPHIONIHE
2 -Tx+6>0,
3x* - 17x - 20 € 0,

2
Bm[x -Tx +6 < 0,

YCIOBUKD { ¥ACBIETBOPAKT YCIAO-

, H, HAOGOPOT, BCe 3HAYCHHUA X,
3x* =-17x-20>0
2
VAORJIETBODAIOIIHE YCIOBHIO | *+6<0, VEOBJET-
3x* —17x - 20 > 0,

2-Tx+6>0,
BOPAIOT YCAOBUIO 1o 2 _ qn. _ 90 < Q.
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4.06.

4.07.

4.08.

4.09,

4.10.

JoRasKuTe, 4TO BCe JHAYEHMA X, YAOBJETBOPAIOUIHE CHCTEME
{f(x) < 0, f(x) = 0, a,
g(x) < 0, gix) >0

Ha000pOT, BCe 3HAYEHUA X, YVAOBIETBOpAIOINNE COBOKYNHOCTH
flx) 2 0, f(x) < 0,

[g(x) > 0, g(x) < 0.

He YAZOBI€TBOPAKT COBOKYIIHOCTH[

He YAOBJETBODHAIT CHCTEME {

HpnBe,qme npaMepPhbl YTBepXRIeHHH AHAJOTHYHBIX TeM, KOTO-

PHe chopMyaupoBaHH B sagadax 4.05 u 4.06.

Jlna xaskaoro sHadeHHA MaDAMeTpPa @ pelluTe COBOKYMHOCTH;
[12x* - 4x -1 < 0,

a) [(x — 2)(x —a) < 0

(%% - 5x + 4 < 0,

| % + 2ax - 8a° < O;

[2x* - B5x -3 < 0,

B) (2% + (6 + a)x + 5a < 0;

[12x% - (4V2 + 33)x + 6 < O,

r) [a(x* - (4a + Dx + 4a) < 0.

6)

Hoxaxnte, uro max{f(x); g(x)} > p(x) Torma ¥ TOJBKO TOrAS,
f(x) > p(x),
g(x} > p(x).

KOTJa

Pelllnre HepaBeHCTEO:
a) max{3x — 1; 11 — x?} > 2;
6) max{s — 2x; x — x%} > O;

B) max{-3x®+ 12x; -8x + x% > 32;

r) max{%; 6x — xz} > x;
x . 4x-x° x,
ﬂ)max{x-r p }9_’



4.11. Joxaxure, wro min{f(x); qg(x)} < p(x) Torza m TONRKO TOrAA,

[f(x) < p(x),
Koraga

4.12.

4.13.

4.14.

q(x) < p(x).

Pemute mepanercTso (4.12, 4.13):
a)y min{d — 2x; x — x% < O3

6) min{3x - 1; 11 — x% < 2;

B) min{-3x*+ 12x; -8x + x% < 32;

r) mm{ 6x - ’} < x;

1, 2

n)min{;; -x—z}cx+1;

e) mm{

2 1—4x+x’} 3

aymin{d - 2x; x+ 2; x — 2%} < O

ﬁ)min{Sx-l; _1 ﬂ1ﬂ—}<2

B) max{~8x®+ 12x; 1,8x — 7,2; -8x + x% > 32;

r)max{ 2; 6x-x}>2x.

PeminTe COBOKYIMHOCTE CACTEM HEPABEHCTB:

a)

6)

|

[
|
|

2_x>0;
x <0,

-x = 2,

C+2x(1+x) >0,
x+2<0,

@2+ 21+ x) 2 (x + 20,
x+220



§ 5.

5.01.
5.02,

5.03.

5.04.
5.05.

5.086.

r)

HEPABEHCTBA C MOAYNAMW
Pemnare mepasencteo (5.01—5.03):

a)|x| < 8; r|3-7Tx|<3;
6) |x - 2| < 5; m|x+2[<0;
B)[3x-T|<8; e)[8x-T7|<-8.
a)|x|> 5; r)|6-3x|>1;
6)|x+7|> 8 )| x+ 2| > 0;
8) |8x - 11| > 11; e)|3x-17]>-8.
a)|x*-Tx + 3| < 8;

6) | x2— 4x| > 5;

B)|8x*+ x + 1| < 5;
r)|2x2+ 4x + 5| > 8;

x) |22+ 2x¢ - 8| >2V3 - V12;
e)la?+ 2x-8|< V8 -2V2 - V2 + 1.

DNowraxure, 2o HepaBenceTBo | f(x)| € a mpu ¢ < 0 He uMeer
penrenuii.

OKA’HTe, ITO OPH g < () MHOKECTBO pPeIUeHHH HePABEHCTBA
f (x)| > a coemagaer ¢ D(f).

Pemmnre HepaBeHCTBO:

-4y 1.

a)|x p 2 =1

6 | =2 - V7 - 228> V2 + V3 - VI0.
12v - x
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5.07.

5.08.

5.09.

5.10.

5.11.

5.12.

JlokaxkuTe, 94TO npH NOONX 3HAYEHHAX 4 MHOMKECTBO pelle-
HEil mepaBeHCTRA | f(x)| < @ coBmajaer ¢ MHOMceCTBOM pemme-
f(x) < a,

HUil CHCTEMEI HepaBeHCTB
f(x) > —-a.
PeliiuTe HepaBeHCTBO:

a) :rc—i < 3
X

6) x x+2| 1

x+2 x-1 <§;

4
B) [x - =]
) x

x
x-2

< T

x _x+2 1

Jx-=1
N|x+2 x-1| |sx+4 10

Joxamnute, uTo IpH MOOGLIX SHAYUEHHMAX ¢ MHOMECTBO pellle-
Huii BepaseHCTBa | f(X)| > @ cosmagaer ¢ MEOMeCTBOM perme-

f(x) > a,

HMH COBOKYIHOCTHA HepaBeHCTB
flx) < —a.

Pemmure HepaBeHCTBO:
2

a) x—x+2 > 3

2 P2 )
0) [x+3 x-1 > 5
B)lx—3|- x3x = 2

X
+_
*x+2 x-1

r)

-|xz+x—2|>1.

Joxamure, ITO MEOMKECTBO DelleHH HepABEHCTEA.
| fx) | < | 2(x) |
COBIAJAET C MHOMKECTBOM PelmeHuil Jf0ro Us HePaBeHCTB!
a) fA(x) < g2 (x);
6) (f(x} — g(x)Nf(x) + &(x)) < 0.
Pemmure Hepasencrso (5.12—5.15):
a)|bx + 3| <|2x-1]; B)|9x +1|>|56-9x);
6)|3-Txl<|x+ 5] rN|x-3|>|2x+ 3!



5.13. a) |22 - Tx + 3{ < |22 + 52 - 10|;
6)|x*+38x-5|=|x*-Tx+ 5
B)|x% + 11x — 6| < 10| x|;
M|sx2—x|2|x-5| |x+ 2|

5.14. a)|3x2—x—1| <|x2-x—1|;
6)|2x3+3x—1| >|x"+x—1|;
B) [x® - 12¢ + 8| < | x® + 122 + 4;

r) |« - 22® + 8] <[ £ + 22% + 4.

1-x x — «*
.15. _— : 1-x|;
5.15. a) T >|t+x]; B) TP >|1-x|
5)‘1ﬂl <’2+§‘; ) x—l’€’2x2—gl.
F X X X

5.16. doxaxare, wro HepapencTo | f(x)| > f(x) BunoaBAeTca AnA
aboro x u3 obmacTH cymmecTBOBaHHA f(X).

5.17. PemuTe HepaBeHCTBO:
a]|xz—x| 2 x? - x

X X .
6) x2—4|; -4

1 1
B) |x+ = x+ 3
) |x—2|-—|xz-4|| |2 -2 - |«* - 4|

1 5 1 _
r) |x® - 2x%) - |x - 2] | x® — 2¢%| - | x - 2|

5.18. Mna xamzoro 3HEUEHHA ¢ PEIINTEe HePABCHCTBO

1 1
|x-a|-= |x—al -2

5.19. Hoxaxute, uro Hepaneac'rno| f(x)| < f(x) He BEHIDONHACTCA HU
TIPH KAaKHX 3HAYEHHMAX X M3 0GJACTH cyulecTBoBaHMA f(x).

5.20. doxaxure, 4T0o HepaBeHCTBO | f(x)| > f(x) paBHOCHILHO Hepa-
BeHCTBY f(x) < 0.



5.21.

5.22.

5.23.

5.24.

5.28.

5.26.

30

PemiaTe HepaBeHCTBO:
a)|x2+3x-1!>x*+3x-1;
6) | 5x? + x| > 5x% + a3
B)|x-l| = ﬂ;

x x
x| |x-7|> 7x - 2%
JoraxkuTe, 9T0 KAXKAOe H3 HEPABEHCTB

[ (=) € Ax) m |-f(x}] < f(x)
PABHOCAIBLHO HepaBeHCTBY f(x) = 0.

Pemnare HepaBeHCTBO;
a) |x2+4x - 5|< x2+4x - 5;
6) [ 8x° +l| < 8x% + L,

X x

p) [x-2-2

-
r) ﬁ |x+2|<x—l,
x> +6x -8
) ﬁl-'xzﬂzx—3|<x2—5x+ﬁ;
-_8 [ |=x=2 _
e |[x+2 x—2‘ x+2J§ €2J§ x

JoxaskuTe, 9T0 MHOXKECTBO pemeHult HepabeHeTBa | f(x) | < g(x)
flx) < g(x),

COBIIAAAET ¢ MHOMKECTBOM pelleHnit cHeTeMbI {f(x) S g(x)

Pemare BepaBenctso (5.25—5.27):

a)|5x + 7| < 8x - 11; B) [5x + 7| < 14x* — 2;

6) |5 - 4x| < 8x + 17T; r) |5 - 4x| < 11 - 102

1 . x-1 17x - 39,

a) [5x - 21 < 4% B) x+2|<20x—20’
32 — 14x, x-2 x-2
5)|x_1|gﬁ' I')|ar+:l' N




5.27.

5.28.

5.29.

5.30.

5.31.

5.32.

5.33.

a)|xt-x-T7|<-2x-T;
6)|5-dx-x?|€2-x-2%
B)|-x2+Bx+1|<xt+6x+1;
N|x*-xi-4x-2|< -22-3x- 2,
JoxaxuTe, 4T0 MHOMKECTBO DeIMeHHil HePABCHCTBA |f(x)| >
> g(x) coBmanaeT ¢ MHOMECTBOM pelleHAN COBOKYNHOCTH
[f(x) > g(x),

flx) < -g(x).

Pemure HepapeHeTBO (5.29—5.31):

a)|7Tx-11]|>8x + 5; B) |Bx + 7| > 8x% + 11x - 2;
6)|4-=x|>-8x—-2; r)|5-4x|»5- Tx - 3z%
1 . : x-1 17x - 39,
a) | 5% — | > 4x B) [ +2|” 20x-20°
32 - 14x, x-2 x-2
6) |x~1| > =—% r) x+2|> ra

a)|x?-2x-5|>-2x - 5;
6)|5~4x—-2|>2-—x-2%
B)[-2x®+ Bx + T| > 2x2-6x+ T;
r)|x*—xt-4x - 2| > -x2- 5x - 4,

Joxaxure, 970 MHOXKECTBO DemeHH HepABEHECTBA

| 7(x) | + | @(x) | > | f(x) + 2(x} |

cOBIANAET ¢ HepecedeRAeM MEOKecTB INf) m D(g).

PemuTe HepPABEHCTRO:

a)|x-x*+ E2L__3|4
Vv2x ~ £*
Htmat-2-EEL V5| -2 +x -5
ouedld |
5)|x*+2x|<|x2+x——-——“1;” + x+—"1x"‘;

s |2 - Bx+7|+|2x - JAx+ 7| > |x;
r)lxs-JS-_x|+|5x—Jx——§—|> |x”—5x|.
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5.34.

5.38.

5.36.

5.37.

5.38.

5.39.

32

Hoxraskure, uro HepaseHeTpo | f(x) | + | 2(x) | > | f(x) + g(x) | pas-
HOCHJABHO HepaBeHCTBY f(x) - g(x) < 0.

Pemure BepaBeHCTBO:
a) |2x + 12|+ |22 -x - 30| >)x*+x - 18|;

1 1 1 1
x-=|+]|x+ > + =1
6) xl | x -2 -2 x{
2x2_1_6+2x2_ 12 >E_ 12 .
B) x % -5 x -3l
r) xz-l+x2+—5—>—1—+—5—.
X 2 -3 x -3

Horasure, 1o HepaBerctbo | f(x) | +| g(x) | < | f{x) + g(x) | pas-
HOCHABHO HepaBeHCTBY f(Xx) - #(x) = 0.

Pemure nepapencreo {5.37—5.39):

a) [8x +5|+|x2-T7|<|x2+8x~2];

6) [8x + 12|+ |x2- 16| < |x2+38x - 4|;

B) x”-l‘+ x2+——25—|( —1-—+—25—‘;
x x° -3 xr x-3

r)y x|+ [2x+ 1|+ |38x+ 2|+ |4x+3|<|10x + 6|

a) x* —4|x|+38>0;

6) (x -2 —4x-2|-96 <0
B) (x* - 3x)*+ |3x - x*|-20 < O
r) (x* - 5x)* - 5|5x — x*| -6 > 0.

af+i-drsi|-3<o0
X

1
2 x
6) " + 5+ 2lx— 1| =630
X

B) x2+—4?+‘x+— -18 < 0;
- o

r)x2+—9?+4 x-3|l-2<0;
x X

B xt+ 3[ x® - 2x| < 22x%

e) 4x* + 6|2x3 - xl < 1427,



5.40. Pemmute:
a) ypasHeHue |x|+|3x-1|=T;
6) nepasencTeo | x| +3x - 1|< T;
B) mepaBencrmo | x|+ |8x — 1| > T;

3% -1‘<7.
x+1

r) HepapeHCTBO 41 |

5.41. Pemare:
8) ypasHenne |5 + x|+ |x - 11| = 16;
6) mepapeHceTBO |5 + x| +|x — 11| < 16;
B) HepaBeHcTBO |5 + x|+ |x - 11| > 16;

r} HEPABEHECTEO 5+ —2% 14
) 1-VJ3-x
x T

| —====-11] > 15 + =,
1-3-x 4

Pemure HepasencTso (5.42—05.45):
542, 8) 8 x+2|+|x-2| < 4x +3)

6 3x+2]+|2¢-2|>3x+12;
B)Blx+1|-3x|+3lx-1|<8(x+2)
r)6lx+1!-3x|+38x-1|>6x+3.

543, a) 2|2 - 2x| + 2% < |x - 2| - x -
o) [«* +x|-|x+1]<2" -1
B) %% - 4> x* - |x-1];
r)[x* + x| +|22* + x| > 8x* + 2x;
B |2 - 82 +1]-1< («* -3x) + 22 - 3x};
o | +x-8|+|s+x-2[<2:® +2x -5

lx+1] -2 _ 2lx+11 -5
% .
5.44. &) [y 1[+1 " dx+1| -8

2 -2x-1+|x-1]| 5 ¥ -2x-2+2/x-1|
6) [x—1]- 2 x-1]-8




5.45.

5.46.

5.47.

5.48,

5.49.

5.50.

5.51.

5.52.

5.53.

6.01.

6.02.

6.03.

34

|2““’1|_2|""‘4|g . 6 |x+1] - 2jx - 4| <
A e y e v B e y g | i e

OnpeaenuTe BCe SHaUeHHA IapaMeTps !, OPH KOTODOM Hepa-
Benc'rno| x+ 2| + |x - 7| 2 1 pHINoONHEAeTCA NpH MOOEIX 3HA-
HeHHAX X.

OnpefenuTe Bee 3HAYEHM:A MapaMeTpa f, IPH KOTOPOM Hepa-
pencBo| X + 2| + | X — 7| > ¢ punonnserca npa mobux 3Ha-
YeHHAX X < —4,

OnpeaesuTe Bce 3HAUCHUA, KOTOPhE MOKET MPAHHMATE BRIDPA-
HeHHe Ix + 2| + | x-T |, eCJIH X IpHHHEMAaeT Jobhe Ac¢HCTBHE-
TeJbHbIe 3HAYCHUA.,

OnpenenuTe Bce 3HAYEHHA NApaM ¢, IpU KOTOPOM Hepa-
secreo| X + 2| +|x - 7| +| x + 4| > ¢ Bunonmaerca npn
JOOHX 3HAYEHHAX X.

OupejenuTe Boe 3HAYCHASN, KOTOPhie MOMeT MPHHUMATEH BEIPA-
wenue |x + 2|+ |x—T|+|x + 4|, ecnm x mpuEuMaer mo-
Ghle AefiCTBUTENbHbIC BHAYCHHA.

OnpepenuTe HaMMeHbINee aHaveHwe Gyaxmua f(x) =|x — 1|+
+lx-2]+..+]|x~-10]

OnpenenuTe HauMeHblllee aHadenue dyuxnm f(x) = |x — 1| +
+|x-2|+..+]|x~-9]|

OnpenenaTe HaEMeHbIIee 3HAYeHAe dyrKnn: f(x) =lx — 1| +
+| x- 2|+ ..+ ]x - n|, rne n — RexoTOpoe HaTypaTLHOE
9ACTO.

UPPALUMOHANBHBIE HEPABEHCTBA

Pemure mepasencrso (6.01—6.22);

a) y8 - Tx > B) VTx -1 > O;
6) J3x - 5 > 6; r} J11 - 3x > -6.

a)J.5x+1>11; B) V5 - 11x > 0
6) y64 - 3x > B; r} 43 - 87x = -6.

a),’8+3‘t2—4<3; B) 5—%-:0;
’ -2 8x _ _
6) 3x—T<2; r) 7 1 <-2.




6.04.

6.05.

6.06.

6.07.

6.08.

6.09,

6.10.

6.11.

6.12,

a) J9 -5x < 3
6) V8x +1 < 11;

a) 1/9+"’—;l <8
o5 -5t <z

a) Vx? —6x + 9 > 3;
6) Vx® - 6x + 4 > 2

a) VxI —10x + 25 > 2
6) Jx* - 10x + 9 > V33;

a) Vel —dx +4 < 2
6) VX’ —dx +1 < 1

<L

Ry

1
6) L > 1
-TWx <0
- TWx < 0;
2Wx+1 <0

a) (¥
6) (x*

a} (" -

6) (2 + Tx+ 1203 -x > O

B) (2 + Tz -2 > 0

r) (4-8x - EWN-2-x <0,

a) xyxt - Tx+1 > 0

6) xNx® -Tx +1 > 0;

B) VB -8x £ O
r) y100x + 6 < -5.

B) ’5 —22x - x-;15 <0
’8—:_x+4 _
I‘) ? 3 < -2,

B) V¥’ —6x + 16 > 4;
r) vz - 6x +16 > 1.

B) vxZ —10x + 9 > 1 - V2;
r) Jx? —10x + 36 > 2 — V5.

B) vx% —4x + 25 < 5

rNJx*-4x+3 < 2.

B) < 1;

xz
2x -1
) +1 < 5.

B) (£ - TWx > §;
r) (% - TWx =0

B xJx* - Tx+1 < O
r) xai —Tx+1 < 0.
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6.13. a) Bx - IWbx -7 > VBx - T;

6) Bx - DVBx -7 > 52 - T;

B) (x - TW8x -1 < +8x - 1;

r) Bx - W3x -1 > f8x - 1.

J3x+1-1 . 3x+1+1>
8.14. 8 ez v+10” D eis
v'3x+1—1 3x+1>
(x-3)(x+5)>0, \" 4
6.15. a) T 3 m 1
&= +5 ¢ z(Jx - 5
9 T rit-s R
6.16. 3) x-3r +2< 0 B) x — 5Jx + 100 > O;
6) x—5Jx +4 2 0 r)x+6Jx +03 < 0.

6.17. a) x - 3Jx + 4 +6 < 0 B) x — 5bJ—6 — x + 132 > 0;
6) x-5J8-x+11 > O rx+4y83-x-9<0,

6.18. o) [ Jx - 8| < i B)|V2-x-3]>2
O |vr+1-3| <3 n|J7T-ax-5|>"
6.19. a) |[Vx -1 - 2| < & B |T-x+x-2| >
& | i-z-x|<y nV2-x+1<2
4 - ox oy HEBx-10
6-20- a) %2 11 3 7'—__2 3% — 2 »

242 + Tx 1, 2+5J/3 -«
0 pEET < R Er i

36



2 ) 2 )
6.21.2) 5T S ¥-T AN Py~

7 4 x - Tx +12 6 — 2Jx
2 ; < .
0327 &+ LN Jx - 2
1 4 2 3 .
s'22'a)1"""‘§\J"33—2:|:’ I')3—:|:{J4x+5’
1 1 . 1 1++7x -3
2 H .
8 F+ri0 2-x D 7x-6 " 2fix -8 -1

6.23. JloxaxATe, 9T0 HepaBeHCTBO {f(x) > g€(x) paBHOCHABHO
f(x) > g(x),

cucTeMe {g ) > 0.

Pemure mepaseHcTBo (6.24—86.26):
6.24. a) VBx -1 > V3x + 2; B) Vb —x < J2x + T}
6) V8x — 5 € Tx +11; r) V3 -x > J1-x,

6.25. a) Vx* - 12x + 8 > J-12x + 8;
6) V=% + dx + 5 > Jdx + 1;
B) v —12x + 11 > Vx — 1;
r) v-2% + 8x + 1 > 2x + 10.

6.26. a) vz’ - 7x + 3 > Va® - 6x + 11;
6) Vel —Tx +8 > yxl —6x + 9;
B) Vxt —Tx + 8 > Ja? — 6x + 8;
1) Va? - Tx + 8 > V-a® + 14x — 49,

6.27. Bagana dbynxmua f(x) = % Haiigare: a} D(f); 6) uyau

JYHKOHA; B) DPOMeXXYTKH SHAKOIOCTOAHCTEA.

6.28. Bagama dyExuuaf(x) = Jx* "'5%‘_*'310 =1 Haigure: a) D(f);

6) HyaM QYHKILHH; B) DNPOMEKYTKH 3HAKOMOCTOAHCTBA.
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6.29.

6.30.

6.31.

6.32.

6.33.

6.34.

6.35.

6.36.

BapaHa pyuxuasn f(x) =

6) HyaH QyHKUUN; B) IPOMEXEYTKH 3HAKOIIOCTOAHCTEA.

2
v ;?_“75 =3 Hatigare: a) D(f);

Basana Pyrxoas f(x) = ¥2x — 8 — x — 6. Haiigure: a) D{(f);
6) HyaH GYHKLMN; B) NPOMEKYTKHA 3HAKOMOCTOAHCTEA.
Samara dyrkmua f(x) = V8x% — 7 — 3x + 4. Haiimure: a) D(f);
0) Hyau GyHKIOMN; B) NPOMEXYTKH 3HAKOMOCTOAHCTBA.

Hoxamute, 4TO HepaBeHCTBO . f(X) < g(x) paBHOCHNLHO
cucreme |g(x) > 0,
f(x) 2 0,

f(x) < g*(x).

Jloxkaxure, 9T0 HEPABeHCTBO f(x) > g(x) PABHOCHILHO OFBe-
AueeHuIo cucreM [ {#(x) > 0,
{g(x) <0,

{f(x) > g%(x),
glx) 2 0.

PemInTe HePABEHCTBO, UCIOALIYA Ne 6.32:

a) V-2l +4x +5 <1-2x; B) V¥ —12x + 22 < x3
6) Vx* + 6x + 8 < 2x; N VJ-x*+8x+1<8~-x

PemuTe HepaBeHCTBO, AcOONR3ys Ne 6.33:

AV —4x—x 2 1-x; B)VvxlP+x -6 26+ 1
6) Vx? +5x -6 > 6+ x3 r) 2r -5 < 24dx* - x - 6.

Pemurte HepaBeHCTBO (6.36-—6.40):

a) V3x -5 > | £|; B)Jx+5<|—"f—;-1—|;

x
2

6) Jdx + 9 <:51-|x|; r) VBx -6 > 2,5|x — 1.



6.37.

6.38.

6.39.

6.40.

6.41.

6.42.

6.43.

6.44,

g lovaz-2-1 ) r)ih‘—f—3—6+3x€1
1-2 ? 3x-5 -

a)l<8x+1<7T; B) -2 <V2x-1<T;
6)01<V5-Te <2 0 >+3-7x>-1.

a)l < x® -B5x+4 <2 B) 4 < vx? — 4x + 20 < 5
G 3<Jx+16x < T; r) 5 < J-x* - 2x+ 24 <86.

a)1<J-T-€2; n)JEéJx-isz;

X X

6)2<1’x+%<«/.':'—n; r)s/ﬁé ’x+-17€-g-.
x

HaiigaTe cepeAHHY OTPE3Ka YHCIOBROI NPAMOf, ABRIAOIIETOCA
pemrenueM HepPABEHCTBA!

a) JBx -7 < 2 6) 4V8 + 2x — 2 > 12 - 3x.

Hafinute AMHHY O0TDPe3Ka YUCA0BOH NpAMoil, ABNAIOINENoCA pe-
IIeHHEeM HepABEeHCTBA:

a)xs/;+5€5\/;+x; ﬁ)ZxJ;—SéﬁJ;—x.
HadiauTe OTHOIDEHAE AIHHEI OTPE3IKA, ABIAMINETOCA 0618CTHIO
onpeperenus GyEroma f(x) = V5 — x - /2x — 1 K mune or-
Pe3Ka, Ha KOTOpOM 3Ta JYHKIUA HeOTpPHLATeILHs.

Hoxaskure, uro QyEKmuaf(x) = vx+1 +vx + 2 +Jx + 8

BOBpACTAET HA 00JIACTH ONPEfeIeHAA, U PEllIATe HEPABEHCTBO!

A VE+1+Vr+2+Vx+8 < V1+42 +42+42 +V3+42;

X:

+1+J%+2+J%+3<=J1+J§+J2+J§+J3+J§.
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6.45.

6.46.

§7.

7.01.

7.02.
7.03.
7.04.,

7.05.

Moxaxnre, uro dyrxmus f(x) = Jx - (xz +7x + 3) BO3pAcTa-
€T Ha 00JacTH onpeAeNeHHA, H PEMINTe HEPABEHCTBO

J;-(xg+7x+3)<ﬁ-(n2+71:+3).

1
BIBAET HA
+ 3 + 5x yo

Hoxaskure, uro pynxousa f(x) = N

obacTH Oonpefie/leEHA, N PEIINTe HePABEHCTBO
1 1
Je+Jx+3+ 52 > 22 + J7

SALAYM C NAPAMETPAMM

Jnsa RamaorQ 3HAYEHAA NMAPAMETPa ¢ pelIuTe CHCTeMy Hepa-
BEHCTB:

a)x>—3, 9 x < -8,
x> a x < a
x> -3, x & -3,

]

){xc.a; m{x?a;

l‘):vc«.—.‘.i, e) x > -3,
X > a; x € a.

,[IJI.E HANAOrD 3HAYeHHA OapaMeTpa a4 pellHTe HEPAECHCTBO
(7.02, 7.03):

a) (x — 3)x - ) < 0; 6 =2 <o.
a} (x - 2a)(x — a) = 0; 6) ﬁ = 0.

IIpH KaKoM SHAYCHHH IIAPDAMETDA @ pellleHAeM HepABEHCTBA
(2%~ 9¥x + a) > 0 apaserca uncnoBOi myu?

JIna xamaoro sHadeHHA NApPaMeTpPa @ PeIllATe CHACTEMY Hepa-
BeHCTER:

{x*<9, {x* > 9,

a) B)

x > a,; X > a,
¥ €09, ¥ >9

6 )

){xéa; r){xsa.



7.06.

7.07.

7.08.

7.09.

7.10.

7.11.

g xKaskaoro sHAYEHHA ¢ pelInTe HepaBeHcTBo (7.06—7.08):

a)%:»a; n)%?a;
6) L <1; i<
x ax
a ) 1 1 .,
a)x<x—1’ B:’a,.m:<:\:—1’
1. 2 . 1. 1
6 > %x-a r)axéx—a
1 a 1
a) = < gx B) = ———— >0
)a: ’ )x x+ 2 ?
1 1 1 (1]
= > 0 = - >0
6)x+x+a 0 r)x x+2
Ipu xaxHX SHAYeHHAX NApAMETpA @ HePABEHCTBY

2
2x® ~17x +15 ¢ ¢
x-a
YAOBJIETBOPALT TOJABLKO OJHO MPOCTOE YHCH0?

Jano sepasencTBO {x¥ + 2)(x — a) < 0. IIpm Kakax 3HAYEHUAX

napaMeTpa a:

4) pelmeHHeM HepaBeHCTBA ABAAETCH oTpeacK [-2; T);

6) nnd Bcex Todek oTpeska [—2; 7] BumonHAeTca AaHHOe Hepa-
BEHCTRO;

B) AAHHOEe HepARCHCTEO BBIIOJMHAETCHA X0TdA OBl ONA OZHOH TOYKH
orpeska [-2; T];

r) Ha oTpe3ke [~2; 7] HAXORATCH BCe DPelleHHA JAAHHOTO Hepa-
BeHCTEA?

x—-a

Jaso HepapReHCTBO 12

MeTpa G:

) pelleHMeM HepABEHCTBA ABIAETCA HWHTepBad (—2; T)

6) anAa Beex Touex HHTepBana (—2; 7) BhInOosHAETCA AAHHOE
HepaBeHCTBO;

B) AAHHOEe HEPABEHCTBO BRIIOJIHAETCH X0TA Ol JUIA OXHOH TOUKH
uHTepBana (—-2; T)

T) ZaHHOe HepDABEHCTBO HMeeT DeIIeHHA H BCe ITH pemleHnsd
HaXOAATCA Ha AHTepBane (—2; 7)?

< 0. TIpu xakux 3HAYEHUAX Iapa-

a9



7.12.

7.13.

7.14.

7.18.

7.16.

7.17.

7.18.

7.19.

42

Hano sepasencTeo(x + 2 — 3)(x — a) < 0. Ilpu kakux sma-
9eHHAX NMapaMerTpa a:

a) pellleHHeM HepABCHCTEA ABJAeTcA oTpesok [-2; T);

6) nJa Beex Todex orpeska [—2; 7] naHHOe HEPABEHCTBO BHIIION-
HASTCH,

B) AaHHO® HepABeHCTBO BHIIOAHAETCH X0oTaA OBl AMIA OfHOI TOURK
orpeska [-2; 7];

r) Ha orpesxe [—2; 7] maxopATcA BCe pemeHMA ZAHHOrO Hepa-
BEHCTBA?

Haitaure Bee sHATeHNA napameTpa b, npu XOTOPHX M0boe Inc-
1o x, abcoNOTHAA BeIMIMHA KOTOPOTC He NPeBOcXoaAnT 1, ynos-
B abr-b g

NeTBOPAET HEePABCHCTE
pie 4 ¥ -b+x-1

Haitaure Bce 3HaveHnVs napaMerpa k, npu Eo-ropmx moboe THC-

JI0 X, VIOBIETBOPAIOUTEE HePABEHCTBY kx—’:'l < 0, mo a6co-

JOTHOH BeNmauHe GOJLIIE ABYX.

Haiianre Bce 3Ha9eHNA HapaMeTpa &, NpA KOTOPHX J1000€ YHC-

kx+1

Yz 0, o abcomwoT-

70 X, YAOBIETBOPAIOmEee HePABeHCTBY

HO# BeAHMUYAHEe MeHLIIE ABYX,

TIpn KakoM 3HAYEHMH IAPAMETPA 4 CYIDeCTBYeT OTPesoK, ce-
pPeAuHa KOTOPOrO YAOBJIETBOPAET HEPABEHCTBY

(x*+x - 2)(x - a) <0,
x+5

& OCTANLHBIE €I'0 BHYTpeHHHMe ToukH HeT? Haliante Hanbomn-
LIYI0 AANHY 9TOr0 OTPe3Ka.

x+2<b

IIpu xaKux aHAUYeHHAX TapaMerpa b HepaBeHCTBO 5
+

BEIIOJIHAESTCH [IPH BCeX JHAYCHHAX x?

IIpu xakux sHaveHAAX mapaMeTpa b HepaBeHCTBO fg"-'—'r <8

BEITOJIHAGTCA IIPH BceX 3HAYEHHAX X7

IIpu kaKuX SHAUCHAAX X HEPABEHCTBO % > 1 BBIIION-

HAeTCA IpH BeeX 3HAYCHMAX b, nemammx Ha o‘rpeane [1; 2]?



7.20.

7.21.

7.22,

7.23.

7.24,

7.25.

7.26.

7.27.

7.28.

2b+x+1

1o > 0 Bumon-
- X

I'Ipn KAKHX 3HATEHUAX X HepaBeHCTBO

HACTCA NpHA Beex 3HAYEHUAX b, Jexammx Ha uHETepBaje (0; 1)?
IIpH KakMx sHaUeHMAX ¥ HepaBeHcTBo3x® + bx + x — b < 4

BRITIOJHAESTCA TPH BCEX 3HAYEHMAX b, JeKAIMX HA OTpe3Ke
[-2; 132

IIpa kaxux 3HaAYeHAAX MApAMETpa ¢ BCE JHAYEHUHA (HYHKIMH
y = x° + 2x Ha npoMexyTre (—2; ¢] He mpeBrImaIoT TMcaa 87

ITpu KAKKUX sHATEHAAX DADAMETPA & MHOMKECTBO sHaveHull QyHK-

mun f(x) = £+ 0x =2

COREPIUTCA B IMPOMeXYTKe (—oo; 2)?
x*-x+1

IIpn kaKHX 3HaAYEHHAX MAPAMETPA 4 MHOMECTBO JHAYEHNH

- +x+a

dyuxnun f(x) = = 1 COfePKUT XOTA OLI ONHO THCHO,
x —

He Jexalllee Ha oTpeske [-1; 1]?

IIpu kakax agaveHEMAx nmapamerpa ¢ rpadax QyHEROAH

2
g(x) = =-~=_.2 pacnoJaraeTci MeXAYy IPAMEMH y = —1

n y = 3 ¥ He UMeeT ¢ STUMH OPAMEIMHA OOIHUX ToOUeK?

IIpu xaxax smadeHEMAx mapaMerpa p orpedok [0; 4] mpuragre-

JKMT MHOMKECTBY PellleHMii HepABEHCTBA %%5 < 0?

Ina xamaoero 3naueHEMA MARAMETPa ¢ pelllATe CHCTeMYy Hepa-
BeHeTB (7.27, 7.28):

3x - Tx -26 < 0, 3x - 7Tx - 26 € 0,
a) 6)

x < a X #Z a

522 +Tx -84 2 0, 5x? + Tx — 34 > 0,
a) 6)
X > a; x<a
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7.29.

7-30-

7.31.

7.32.

7.33.

7.34.

HalignTe Bce 3HaYeHNA NapaMeTpa &, IPA KOTOPHIX CHCTEMA
{x” +x+a-a*=0,
x =0
&) AMeeT POBHO JBA PEIIeHAd,
G) EMeeT eZUHCTBeHHOE DEIIeHHE;
B) He AMeeT PelmeH .

HalignTe Bce 3HAYeHNA MapaMeTpa &, IPA KOTOPHIX CHACTEMA
X*+x+a-a =0,
{-1 cx=1
8) HMEeeT POBHO ARA PelIcHHA;
6) HMeeT eAUHCTBEHHOE PellcHHE;

B) He HMeeT peInenHii;
r) uMeeT X0TA ORI OXHO pellleHHe,

HafinuTe Bce sHAUeHUS DAPAMETPA @, IPH KOTOPHX CHCTEMA
{x* +ax+a=0,
xz0
a) MMeeT POBHO JBA pellleHHd;
6) NMeeT €NHHCTBEHHOE DellleHHe;
B) He MMeeT pellleHnit.

Haitnure Bce sHAUEHUA DApaMeTpa &, IpH KOTOPHX CHCTeMA
X*+ax+a=0,
-l1€<x<1

a) MMeeT POBHO ABA DEINIeHHA;

6) MMeeT eNUHCTEEHHOE DellleHHe;

B) He MMeeT pellleHmit:
r) MMeeT X0TA 6Ll OZHO pelleHMe,

IIpr KakMX 3HAUEHHAX HApaMeTpa a4 4acao 1 yaoBIeTBOpAeT

3
HepaBeHCTBY "x;—"_“ 2 0, a aucao —0,5 He yAOBAETEOpAET

+a
emy?
HaiiguTe BCce 3HaYeHHA HapaMeTpa ¢, IPH KOTOPLIX CHCTEMA
(x+cex +2¢-3) > 0,
HepaABEHCTB < -4 He MMeeT pelllcHHH.
cx € -4,



7.35.

7.36.

7.37.

7.38.

7.39.

7.40.

7.41. a

IIpma KakMX OeanIX IHAYEHHAX MAPAMeTPa ¢ HePABEHCTBO

—x—-C

x+ 3¢ -12 <0
HMeeT:
a) poBHO 16 DenpIx pemeHmii;
G) He Gonee 16 meABXx pemennii?

TIpu KakHX IeABX 3HAYCHHUAX MMAPaMeTPa ¢ HepABEHCTBO

X+
x+3-11c <9

HMeeT.

a}) posHO 20 IeJRX pemeRAi;
0) He Gosee 20 nennix pemennii?

CHOJBKO CYIEeCTBYeT HEeNKX 3HaYeHUHIl mapaMerpa ¢, AIA Ko-

x - 3c
—5¢ < 0:
a) UMeeT pOBHO 100 HeNhX peleHmit;
6) umeeT He Gonee 100 meanx peleHHH;
B) HE HMeeT HeJMX permreHHii?

I[JIH HEXA0r0 CIOy'iAA YHEEOKHTE, KAKOBLI 9TH [Ieneie¢ SHAYEHHA C.

Hai-umm BCe 3HAYCHHA NapaMeTpa 4, IPpH KOTOPRIX HepABeHCTEO

x tax+1 ¢ p cnpasepnuBo Mpn oBLX sHAveHnEAX b > 8.
¥ +4c+8

TOPLIX HEPABEHCTBO Z—=

JIna Kaaoro 3Ha4YeHHS DAPAMETDA ¢ pellATe HepaBeHCTBO
(7.39—7.44).

a) (J;+3}(x—a)<0;
6) (Vx +3)x -a) < O

B) (J;+3}(x—a)>0;
r) (Wx + 8fx - a) > 0.

x+ 3

S e

6}%&30;

x—-a

x —138
- | 4
) Jx—a

6):’/‘_1‘220'

B) x+3 <0
x—-a

r) Jx‘+3a <0,

B) x—13 <0;
xX-a

r) x=13 ¢ o,

ey

—-a
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7.42.

7.43.

7.44,

7.45.
7.46.

7.47.
7.48.

7.49.

7.50.

7.51.

7.52.

46

x—a x—0

6) ¥x=3 5 o nYE-3¢p
x—a x—4a
Jr-a Jz -

0; X a
a)xz—Sx+2} B):vc—3:|:+2{0;
6 E-a_ 50 ) e <o,

x*-3x+2 x“-3x+2
a)Jx -8 <5 +a f) vx -3 >5+a.

Hpﬂ KAKHX 3HAYeHHAAX napaMeTpa 4 HEePpABEHCTBO HMEET pe-

meHnA? 1A KamAOro TAKOrO SHAYEHAA HAPAMETDA @ PELIHTE
BepasencTso (7.46—7.47):

VX -3+59-3x +a > 5.
-5+ 2J10-2x + 2x > a.
Nx-a-aJa-x+2x>a

Hasignre Bce TAKMe 3HAYEHAA MAPAMETPA ¢, IPH KOTOPHIX He-
paBeHCTBO V9 — %% + 2Jx —¢ > 4 - 3V2 ameer eMHCTEEH-

HOE peImeHue.

Jdaa xammoro sHadeHHA MAPAMETpDA P PeIIATe HePaBEHCTBO

2J6x — x2 -5 +38Jx— p > Tp — 8p% — 2008.

TIpu KaxuX 3HaYeHHAX IAPAMETPA 4 HePABEHCTBO

-+ -Jr+a*+ax<0
HMeeT Gonee ogHOro pemeHna? IIs KajkKAOro TaKoro smade-
HUA NapaMeTpa @ pelliiTe ZaHHOe HePABEHCTBO.

Jnd xaxporo 3nadeHAsA NapaMeTpa ¢ PellMTe HePABEHCTBO!
a)x+(a—3}-\f——3a>0; 5)x+{a—3}wf——3a<0.

x*-a x~-a

IIpu KaKKUX 3HAYEHUAX MAPEMETPA ¢ HEPABRHCTEO xr — g < 3a

HMeeT He MeHee JByX PASAIHYHHIX PelleHH H Pa3HOCTH MeKAY
NIO6KMH BYMA ero pellieHUAMM He npeBhimaeT 367



7.93. [Ina xaxporo sHaueHNA NapaMeTpa P PelINTe HePABEHCTRO:
B) (x - p)Vx > O;
n(x - p)\/; 2 0.

JIna KaXA0r0 3HaYeHHA MApAMeTpa 4 PellliTe HePABEHCTBO:

B) xJx —a > 0
r) xx-a 2 0.

Pemrute HepaBeHCTBO [J1A KAMAOTO 3HAYEHHMA mapaMerpa 4

7.54.

7.55.

7.56.

7.57.

7.58.

7.59.

7.60.

7.61.

7.62.

7.63.

7.64,

7.65.

a) (x - p)vx < O;
6) (x - p)vx < O

a) xdx —a < 0;
6) xWx—a < 0

(7.55—7.63):
a)x—a|<2;
B)lx—a|< 2;
a)lx—a|>b;
B)|x—-a|=5
a)|lx—T|<a;
6)jx—T|>a;
a)lx—a| < x;
6)|lx~a|<x;
a)|lx—a|<x—-1;
Glx—a|lsx—-1;
a)|x—a| < 2x;
6)|x—-a|< 2x;
a)|x-al|<|2x];
6)|x-a|<|2x;
B)|x —al>38lx|;
a)|x-a|<|x[;
6)|x-al<|x|;
a}|x—al<i2x -al|
6)|x-a|l<|2x~-al;
B)|x—a|>|8x-al;

B)|lx—a
Dix—a
Bl|lx—@a
r|lx—a
B)|lx—@a
|lx—-a
B)|lx—~a
MD|lx—a
B}|x—a
Nix—ea
Bl |x-a
N|ix-a
v|ix—-a
Dlx-a
e)|lx—-a
B)|x—a
rNix—-ea
Njx—a
Dlx—-a
e}|x—a

< —-2;
< 0.

> —5;
= 0.

< a;
Za.

}x;
& X.

>x-1;
=x-1.

> —-2x;
= —2x.

= |~8x|;
> -8 x|;
< -8 xl.

>lx|;
>|x)
2|-8x+al;
>~-3lx—-al
<~-8lx~al

Ins KamAOro 3HAUEHMS MAPAMETpPA @ PelllnTe HepaBeHCTBO
(7.64—17.66):

a}|x-3|+|x+5|>a
6)|x-8|+|x+5|<a;

a)|x-8|-|x+5|>a
6)|x-3|-|x+5|<a;

B |x-3|+|x+5|>a;
N|x-38|+|x+5|<a.
B)|x-8|-|x+5]|>a;
rf|x-3|-|x+5|<a.
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7.66.

7.67.

7.68.

7-69-

7.70.

7.71,

7.72.

7.73.

7.74.

7.75.

7.76.

48

a)|2x—1|+|x-6|>a; B)|2x-1]|+|x-6|>a;
6)|2¢-1|+|x-6|<a; N|2x-1[+|x-6|<a.
IIp7 KAKMX SHAYEHMAX NMAPAMETpA M AAHHOMY HEPABEHCTBY
VOBAETBODAET POBHO 9 MeNBIX YHCen:

a)|x—-T|<a; B)|x-T4|<a;

6)|x—7| < a; r)|x- J7|<a?

Ilpu KeaKUX 3HAYEHMAX MAPAMETPA 4 RAHHOMY HEPABEHCTBY
VAOBJIETBOPAET POBHO 6 mMeNbIX 9ucen:

a)|x-8|<a; B)|x - 8,4|<a;

6)|x-8| < a; M|x- 8| <a?

Pemmure HEpABeHCTBO ANA KAMZOTO SHAYEHHS G:

a)|2x* —x-a+2|>|2®-8x+a-1];
6) |3x -a - 23" |>|x+a-2a°|

1
Pemute mepabencrso|x + 23| < » A1 KaXHOoro 3HadeHus
napaMerpa a.
Ilpu Beex 3sHAYEHMAX @ HAANTEe PelleHNA HEPABEHCTBA

X -4a
-8 -lx+5 - &

ITpu KakuUX IHAYEHHAX DapaMerpa ¢ Ha rpadpure QyHE-

2
wF(x) = X —0x+1
e F(x) Zixs1

He Gonee weM Ha 37

HeT TOYeK, YAAJeHHKX OT ocH afcouce

HaiiauTe ¢cyMMy BceX OeluIX 3sHAWeHMIE mapaMerpa b, npH
KOTODPLIX HepaseHerso | X + b| + x% < 2 umeer xoTa 6B OZHO
MONMOKATENRHOE DellleHHe.

Ilpm KaKAX meaNX 3HAYeHHAX DapamMerpa b HepaBeHCTBO
8 — x* > |x — b| umeeT x0T 6L OZHO PELICHHE HA IPOMENKYT-
Ke (—oo; 0)?

IIpy kakux sHAYEHAAX MAPAMETDA 4 BJs BeexX IMces1, yAOBAeT-

BOpAIOmMUX HepaseHCTBY x2 — (2° + a)x + a' < 0, pLImONHEAETCA
HepaBeHeTBO x% + 4x + 3 < 07

IIpn KaKHX 3HAYEHMAX NMAPAMETPA 4 BCe 4YUCaa, He YAOBIETBO-
palomue HepaBeHCTBY x? + 4x + 3 < 0, He yAOBIETBOPAT H
HepapeHeTBY x2 — (% + a)x + a* < 07



FNABA

2

CUCTEMbI YPABHEHUN

§8.

8.01.

8.02.

8.03.

8. Ml

8.05.

8.06.

8.07.

YPABHEHUA C ABYMA NEPEMEHHBLIMW
ITocrpoiite rpadgur ypasmeans (8.01, 8.02):

a)x=23; e) x* —-6x+8 =0

6)y =-5; #yyx+x+y+1=0

B) ¥*=1; yxy+mx+ny+mn=0m-nz0;
) y’=9; n -2 -4yt + 4=
Bxt-20+1=0;

a)x=y; B) 3x — 4y =12;

fxr+y=2 Ny-x-4=0,

IlocTpoiiTe HA KOOPAMHATHOH IIOCKOCTH Xy rpadhuy ypaBHe-
Hua (8.03, 8.04):

a) x* - Sxy = 0; B){(x - 1)y + 5)=0;
6) xy + 2y°=0; rxy-5x+y=5.
a) x® - yf=0; B) x*+ Txy - 18y = 0;
6) x* - 8xy + 27 = 0; ) x*+xy + =0

IIpn rakwmx sAagdeHnAx napaMerpa b opamasa: a) 3x + y =5
coflep:kAT Touky ocu alcmucec ¢ orpaAnaTentHOBE aGcmmecoi;
6) 3x + 2y = b nepecexaer ock abcuMce B TouKe ¢ afcmuccoit
Menbie 1; B) 2x — Ty = b mepecekaeT och OPAMHAT B TOUXAX,
OPAMHATH KOTOPHIX SARJIOUYeHH Mexay 1 n 57

ITocrpoiiTe rpapuk ypaBHEeHHAA:

a)|x|=y+x; B} x| +|y|=|x + y;

6) |yl=x+y; n|yl-fx|-4=2xc+3y.

Ha xoopauHaTHON IIOCKOCTH X OTMEThTe MHOMKECTBO TOUYEK,
YEOBIETBOPAIOINMX ypaBHeHuio (8.07, 8.08):
a)|x|+|yl=x+y B x| +lyl=py-x
6)|x|+|yl=x-y D|x|[+lyl=-x-y.

49



8.08.

8.09,

8.10.

8.11.

8.12.

50

a) xy =|x|; B) (x — Ly =|y;
6) xy =yl N -y=|x-1|

IlocTpoiiTe HA KOODAMHATHON MIOCKOCTH Xy rpadmK ypasHe-
HHA:

2

x 2x" —4dx-2xy+3y -5
a) = =1 = 2x;
)2 =1 r) P

* = - 2x + 3y - b

6 _L_,O; = 0
)x+y—2 A) L2yt -2+2

2x+39_v—5=0, 3x-2y—6 -
B) Tr+y ’ e) r2x+yt -2 -8

Ha xoopauHATHOH NMAOCKOCTH Xy HAWJMTE MHOMKECTBC TOUEK
(x; i), KOOPAHHATEI KOTOPHIX YAOBAETBOPST YPABHEHHIO!

x2 - 9y2 =1
(x-3x+3y)

6) (x + 8y — 1+ (x* - 8xy - 44 = 0;

) LUl _ g

(= +y)
| -y-2|+(2+y¥-2|=0.

CpaBHATe B3aHMHOE PACHOJOKEHHe AaHHRIX NMDAMEX M OIOpe-
AendATe, KAKHM npeobpasopan@eM ILIOCKOCTA rpatdmk meppoi
npAMoli TepeBogHTCA B TpadhHK BTOPOA mpAMOIi:
a)3x - Ty=6n 3(x-1)-Ty=5;
6})3x—-Ty=5ud(x-1)-Ty+3)=5;

B)3x —Ty=5u 3x + Ty = 5;

r})3x - Ty=5wu -8x - Ty =5;

B 3x—Ty=5mu 3x - Ty=-5;

e)3x —Ty=56n Tx —3y=>5.

a)

CpapanTe rpaduky ypasHeHHMI W onpefenHTe, KAKMM mpeob-
Pa3cBaHHeM ILIOCKOCTH rpadii NepBOro YPABHEHMA epeBOLHT-
¢4 B rpagHE BTOPOTO ypaBHeHNA:

a)2x -3y=12 u 2/x|-3y=12;

6)2xr - 38y=12 n 2x - 3| y|=12;

B)2x —3y=12 u 2|x| - 8|y|=12;

r)2x -3y =12 u |2x — 3y|=12.



8.13.

8.14,

I'padux ypasrenns f(x; ¥) = O naoGpaken Ha pucynke 1. Ilo-
eTpoiiTe rpad MK ypaBHeHH!

a) f(-x; y) = 0; B) (-2 —y) = 0;
6) f(x -y) =0 r} (g x) = 0.
vA
TTA
TN
/
-2 O / ] 1
\ \
- 3 \
Puc. 1

Ha pucynxe 2 npepncrabieH rpadpuK ypapHeHus f (x; y) =0,
KOTOPBIH MMeeT BIJ 4eTHPEXYTOABHNKA, BePITMHEL KOTOPOTO —
TOYKH C HeJOYHCHAeHHBIMH KoopauHataMu. IlocTpoiite rpapur
YpABHEHUA:

a) f(xl y) =0 ) f(w |x]) = 0;
6) f(x:|yl) = 0; n flyl x) = 0.
8) fllxb|y]) = G

B xamoM cayuae onpefeinTe, HA CKOJIBK(G MPOOEHTOB H3Me-
HANACH ILIOIIAAEL COOTBETCTBYIOMIEr) MHOTOVTOJRHUKE,

¥
’/
f‘/ = ol
110 *
I
‘\"\_ ‘-’—/
Puc. 2
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8-15.

8.16.

8.17.

T'padux ypapHeHHA f (x; y) = 0, uzofpaxeHHLI Ha PHCYHKe 3,
uMeeT BMA MHOroyronbHHka. [ToeTpoiiTe rpadgHy ypapHeHHA K
onpefieinTe MIOIAAL COOTBETCTBYIOMIEr0 MHOLOYTOJALHAKAS

a) flx+L y~-1) =0 B) f(lxl; *%)=0;

6)f2-x1+y)=0 r) f(lyl; -2x) = 0.

RA7 H
L~ I
uE
3 \\c:- 3|5 ¥
Puc. 3

ITocTpoiiTe Ha XOOPAMHATHON NAOCKOCTA Xy rpadMx ypabHe-
HEJA M ODPefeJuTe NJI0IaAb QUIypH, KOTOpad OrpaHHYeHa
3TAM rpa@HKoM:

a) 2| x| + 3ly|=6;
6) 0,5 x| + 3y =2

1 1
B) glx+ 5[+ §ly-1=2

x—a|+|x—b|=1,p>0’ qg>0,

|
03 7

IlocTpoliTe Ha KoOpAAHATHON naockoeTH Xy rpadmk ypasHe-
HHUA:

a) 3| x| - 4|y =12
6) 8lx — 1| — 4y + 2= 12;

—1|_|x+1]:1.

| x
B) 3 4

|x —a| Jx-8] _
P q

r) Lp>gqg>1,



8.18.

B.19.

B.20.

B.21.

B.22,

B.23.
B.24.

B.25.

TlocrpoiiTe HA KOOPEMHATHO# ILIOCKOCTH Xy rpadMK ypabHe-
HAA A ONpefenuTe HAHMeHLINMHA pafiyc Kpyra, COAepXainero
BCE TOUKH AAHHOrO rpaduKa:

)|x+y[+|x-yl=4

6)|x+y-2|+|x-y+4|=4;

B) |4x — 8y| + |4x + 3y| = 24;

r|4x -3y - 1|+ |4x + 3y - T|= 24;

B) |ax + by | + |ax — by | = 2ab, ab > 0.

Ha xoopauEaTHOE naockocTH xy nocTpoiite rpaduk ypasHe-
HHA H OmpejejnTe HAHOONBIOAN PATHYC KPYyTa, CONePMAIIerc
xoTd ORI OfHY TOYKY JAaHHOTO rpaduka, HO He Gonee deTeipex
TAKHX TOYeH.

a) |x + 2y| + |2x - y| =

6)|x —yl+|5x + Tyl=4;

B) [x-2y+4|+|x+4y+2/=2;

D lax + by|+ [bx —ay| =b* -a®, 0 < a < b.

IlocTpoiiTe HA KOOPAMHATHOA IIOCKOCTH XYy rpaduK ypaBHe-
mud (8.20—8.24):

a) x =y’ B) x = (y + 2)%
6)x—3=y2; r)x+1=(yf3)g.
))x-2=(y - 15 B)x—2=(y|- 1%
6)|x|-2=(y - 1) r}x|-2=(y!- 1%
a) xy = 2; B) x(y + 4) = 2;
0)(x—-2)y=2; N{x+1)y-3)y=2.
a)xy + 2x + 4y = 0; 6) xy + 2x —- 4y = 9.
a) xy = 2; B) x|y | = 2;
6)|xly=2 x| |y|=2.

ITocTpoiiTe HA KOOpAMHATHON IIOCKOCTH xa rpaduk ypasHe-
HAA:

A(x-Na-1=2; B) (a - 8)(x|-1)=2;
6)(a|-8)x-1)=2; r)(x(-30a|-1=2

§3



8.286. IlocTpoliTe HA KOODAWHATHON IJIOCKOCTH ax TpadHK ypaBHe-
HHSA H ONpefelIuTe Bee SHAMCHHA 4, OPHM KAMAOM M3 KOTODPEIX
YDapHEHHe HMeeT HA SaJJaHHOM MPOMEeXyTKe Xora 6Ll 04HO pe-
IleHHe OTHOCHTENLHO IepeMeHHON Xx:

a){x - 3)a - 1)= 2, x € (b; +oo);
6)(la|-3)x-1)=2,x¢(-1; 1)
Bj(a -3 x|-1=2, xe[~1;1];
r) (x| - 3)a|-1)=2, x € (—o0; 5).

TTocrpoitTe Ha KOOPAMHATHOH IIOCKOCTH XY rpagMkK ypaBHe-
aua (8.27—8.35):

8.27. a) x*= 4y% B) X’=4y-|y;
6) x -| x| = 45 x-|x|=4y-|yl
8.28. a) x° ~ 3xy - 4" =0; B) x* - 8x|y| - 4= 0;
6) x* - 8lx|y—-4/°=0; r)x* - 3 xy| - 4/°=0.
8.29. a) 2+ = 9; B) ¥+ (y + 1)!=9;
6) (x - 2+ y=9; r)(x+ 1%+ @y - 2)°=0.
8.30. a) x* + 2x + y*=0; B) X —4x +p¥ + 2y =4;
6) x* — 4y + i = 5; Dxl+y ~-6x+29+10=0.

8.31. a) (x — 1 + (y - 2)°= 16;
6) (| x| - 1* + (v — 2)*=16;
B) (x — 1)’ + (y| - 2)’=16;
r) (x| -1°+(y!-2)y°=186.

8.32. a) y = V4 — x%; r) x = 4 -y’

6) y = V4 - &% R -x = 4 - ¥

B) |y| = V4 - 2% e) |x| = —J4 - 4.
8.33. a) y = V1 — x%; B)y=—\}1*(x*12;

6) y+2=—1-z5 ) ly| = 1 - 2% + 3.
8.34. a) |y + 2| = V4 - &% B) |ly| = V4 -2 +2

6) |y|+2=vd-x% Dly+2=-Jt4-(-1.
8.35, a) y = v—x* — 2x - |;

6) y= 1+J-—(x—1)’(x+1)g;

B) y = -1 = \~(x — D(x - 2 - ... (x - 10)%;

D-1PEE+2e+D+ -1+ 29+ 1) =0.
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8.36. IlocTpofiTe Ha KOOPAMHATHON IIOCKOCTH X4 rpadpmk ypasHe-

8. 37.

8.38.

8.39.

8.40.

8.41.

8.42,

HHA:

a) g = V-x° + 4x; B) a = -2 + 4|x|;
6) |x| = v-a® + 4a; 1) |a| = =x* + 4|x|

IocTpofiTe MHOXKeCTBO To4eK (X; y), KOOPAMHATE KOTOPHIX
1 1

yAoBaeTBOpAIOT YpasHeHmo 3|x + 5|+ |y - 1| = 2, = onpe-

AenuTe, IPU KAKHX SHAYEHWAX ¢ CPeAM STHX TOUeK Haiiferca

XOTH 6Bl OfjHA, KOOPAMHATEL KOTOPOH yAOBACTBOPAIT YpaBHe-

HAKW;
a) x = a; ly=a; B)x +y=a; ny—x=4a.

C nomomeio rpadMKOB ONPeAENTNTe KOJXHIecTB) pelneHnii cuc-
TeMbl ypaBHeHUH: (| x| + |y| = 4,
2x + y = 5.

Hpﬂ KEKHX SHAYeHHAX [apaMeTpa & CHCTeMa ypabBHeHHH

{Ix|+ly|=4,

2%x+y=a MMeeT: a) pOBHO OAHO pemieHHe; 6) poBHO ABa

pemenua?

IMoeTpoiiTe HA KOOPANHATHON NIOCKOCTH X MHOMECTEO TOYeH
(x; y) rakux, wro | x| + 3|y| = 6. Onpenennre Bce sHATEHNS,
KOTOpHIE HAa 3TOM MHOKECTBE IPHMHMMAET BHIpasKeHHE!

a) x; 6) y; B) x + 3y; rx +y.

IMocTpoiiTe Ha KOOPAMHATHON IJIOCKOCTH XY MHOXKECTBO TOUEK
(x; y) rakux, aro | x — 5|+ |y + 2| = 1. Onpenennre see anave-
HHS, KOTOPEIe HA STOM MHOKECTBe NPAHMMAET BLIPAYKeHHe:
a) x; B) x + y; n 2x + 3y,

6) v 1) x -y e) L.

NocTpoiiTe HA KOOPAMHATHOM ILIOCKOCTA XY MHOMKECTBO TOYEK
(x; ) raxux, uro | x — 3|+ |y + 3| = 3. Onpenennure Bce 3maUE-
HUS, KOTOphle Ha BTOM MHOMECTBE MPHHUMAET BRpasKeHHe:
a) -8x — 2y; B) x* + i

6) 5x + Ty; r) xy.



8.43.

8.44.

8.45.

8.46.

§9.

9.01.
9.02.

9.03.
9.04.
9.05.

9- 06.

Ha xoopauHATHOH NAOCKOCTH XYy TocTpoiiTe rpadAk ypasHe-
uud | x| + 8|y | = x + y u onpenennTe, NPH KAKKUX BHAYCHHUAX Y
CYIECTBYET XOTA Ohl OAHC 3HAYEHME X, YAOBAETBOPAIOIEe AaH-
HOMY YPABHEHHIO.

Ha xoopamHATHONH NJIOCKOCTH X2 nocTpofiTe rpadmy ypapHe-
aua 2| x| — 8|a| = x — ba u onpepesuTe, IpN KaKuUX IHAYEHU-
A% mapaMeTpa 4 cywecTBYeT XO0Ts 6bl OAHO 3HAYEHHE X, YAOB-
JeTBOPAKTIee AAHAOMY VPABHEHHK).

Ha KOOpAMHATHOI NJIOCKOCTH @X MOCTPo#iTe rpadMk ypasHe-
aag 2| x + 1| + 3|a - 2| = 5 u B zaBACHMOCTH OT NapaMeTpa 4
HaiifuTe Bce SHAYEHHA X, YAOBJAETBOPAIOIIME AAHHOMY YDaB-
HeHHI),

Ha xoopA#HATHOH NIOCKOCTH X@ MOCTPOiTe rpadHK ypaBHe-
uund 3| x| + 2 = ax + a u onpeneanTe, NPH KAKUX SHAYEHUAX @
AaHHOe YPABHeHHE AMeeT POBHO ABA DAYHEIX PeIIeHHHA OTHOCH-
TeJILHO IIepeMeHHOI,

HEPABEHCTBA C ABYMA NEPEMEHHbLIMH

IMocTpoiiTe MHOMKECTBO TOUEK KOODAAMHATHOH IIIIOCKOCTH, YAOB-
JeTsopalomix yeaopuio (9.01, 9.02):

a) x < b; B)y #—3;

6) x > —4; )y <2,

a)x + 2y < 3; B) 3x + 2y > -5;

6)x —y>—4; r)x — 3y < 4.

YRamuTe HA KOOPAMHATHON NJAOCKOCTH BCe TOUKM (X; Y) Ta-

KHe, YTO BBEIDasKeHHe X + 3y -4 NPAHHUMAET: a) HemOJa03H-
TeJIbHbIE JHAYEHHA; 5) SHAYCHHA MeHLINe YHcna —8.

He npouspoas mocrpoeHmii AokaxnTe, 4To Touku A(-1; 2) u
B(2; 3) nexar o ogHy cTropoHy oT npamoii 13x + Ty + 6 = 0,
a Touxu A n C(—13; —11) — mo passbie CTOPOHEI.

Ilepecexaer mu npaMada 2x + y — 7 = 0 ¢cTOPOHK TPeyYrONBHHUKS
¢ pepmmHaMH A(-1; 8), B(0; 11), C(-11; 7), 1 ecau mepecexaer,
TO KaKue?

Ilpu KakHx 3sHaUYeHUAX napaMerTpa ¢ Touku A(—1; T} u B(2; 11)
JIEIHAT:

a) Mo Oy CTOPOHY OTHOCHATENEHO mpaAMoit 3x + cy = 5;

§) o pasHLle CTOPOHE OTHOCHTEALHO NpAMol Hx — 4y = ¢?



9.07.

9.08.

8.09.

8.10.

9.11.

9.12.

9.13-

9.14.

IMocTpoiiTe rpadus ypaHenuns (9.07—9.09):
2) J3x—y-1=2x+y-1;

6) Jr+y-1=2x-y
ai-yg=+vi-2c% &) Jf-1=V2r-1

&) Jy+l=x B) y2xy +y° =x + s
B) J2x-—y-1l=-x TDyy+xi=x-y

INocTpoiiTe Ha KOOPAHEATHOH IIOCKOCTH X MEHOXKEECTBO TOTEK,
KOOPAAHATH KOTOPHRX YAOBAETBOPHIOT CHCTEME:

(x -y 2 1,
a){’”y}s’ Blx+y<t,
2x-3y = 1; x < 2
x-2 > 8, x -y # 2x,
{x+3y€—2; ¥+ < 3y
5r < 2y — 1.

VEaKHTe HA KOOPAMHATHOH IVIOCKOCTH Xy BCe TOUKH, KOOD-
ANHATE KOTOPHIX YAOBAeTBOPAT yeaosuw (9.11—9.12):

a)x -3 < G 6)2x-3|+2x-38y<0.
a)x-3<0; B)|x-3|+|y+2]|>2¢+5.
6) y+2 > 0

¥ramuTe He KOOPAMHATHON MIOCKOCTH Xy BCe TOUKH, KOOD-
EHHATEL KOTOPHIX YAOBIGTBOPAIOT YCIOBHIO, M IJH KAXKJOrO
3HAYEHHA [/ BEIMHIITHTE BCE Te 3HAYCHHUA X, KOTOPEIE YAOBIET-
BOPSIOT NAHHOMY HepaseHCTBY (9.13—9.14);

ax+y<0; B lx+y|+2x-y>3;
|x + y]

. +|lx+y|l+y <4,
Gx+ty>0; r) x+yx |+ y|+y
a)x ~ 2y < 0; n)lx—2y|+|2x+y|>5'

|2x -
6) 2x +y > 0; ) R y+|2x+yl+x>1
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9.15.

9.16.

9.17.

9.18.

9.19.

9.20.

Hz00pasiTe MHOMKECTBO TOUEK, KOODAHHATEL KOTOPEIX VAOBJIET
BOPHAIOT HEPABCHCTBY!

a) xy < 2 Nlx|-y<2
ﬁ)yéf; ,q)%<x;
B)lxylcz; e)l—'i'|‘>%-

Ha naockoern xy mocTpoiiTe MHOMKECTBO TOYeK, KOODAMHATEL
KOTOPHIX YAOBJETBOPHIOT HepaseHcTRy (9.16, 9.17):

a) xy > —-3; n)ﬁ<x;

. =3
o)y = <’ r) Y <|x|-

a) x > —4y%; B) 2x > —4y — x%;

1 4, 1 1

L og 2 ————
6) 7 x r) 2x+4y+x2 = 0.
Ha onockoeTH xg mocTpoiiTe MHOMECTBO TOUYeK, KOODAHHATH
KOTOPHIX YAOBIETBOPAIOT HEPABEHCTBY. B OTBeTe yRaMUTe MHO-
JKecTBO 3Ha9YeHHI X, KOTOPEIE YAOBJETBOPHIOT AAHHOMY Hepa-
BeHCTBY AJ{ KAy Joro JONYCTHMOI( 3HAYEHHA &

x—3 . 4a + 3x
a)a+2€0, 6)53——x+a.
¥YraxnuTe HA KOOPAAHATHON DJIOCKOCTH Xif MHOMECTBO TOYeK
(2; ¥), KOOPAAHATH KOTOPLIX YAOBNETBOPAIOT HEPABEHCTRY:
a) x|+ [yl < 4 ) 2| x|+ 3|y[ < 6

6)|ly—3|+|x+1]| > 5; r)@+¥(l.
VKaskuTe HA KOOPAMHATHON ILIOCKOCTH XG MHOMKECTBO TOYEK
(x; 0), KOOPEMHATH KOTOPLIX YAOBICTBOPAIOT HePABEHCTRY, U
onpeAeniTe BC¢ 3HAYEHHA &, OPH KOTOPHIX AAHHOe HepaBeH-
CTBO MMeeT XOTA Ol OAHO pelleHHe:;

a)|x|+|a] < 4; B) 2| x|+ 82| < 6;

< 1,

x-3 a+1
ylz=3l la+1l

6)|a—-3|+|x+1]|>5; > 5



9.21.

9.22.

9.23.

9.24.

9.25-

9.27.

9.28.

VraHTe HA KOOPAHHATHOH NIOCKOCTH X@ MHOMECTBO TOUEK
(x; 4}, ROOPAMHATEI KOTOPHX YAOBJETBOPAIOT HEPABEHCTRY, M
ompeneauTe Bee 3HAYUCHNA @, IPHM KOTOPHIX HePABEHCTEO HMeEeT
€AHHCTBeHHOE PEIIeHHAe, H HAAANTE 3TO pemeHHe:

ay| x| +|al| < 4; B) 2| x|+ 3|a| € 6;
&|a-3|+|x+1]|=5; r)lx;3|+|a;1|(5.

VxaskuTe Ha KOODANHATHOH MIOCKOCTH Xy MHOMECTBO BCeX TO-
YeR, KOOPAMHATE KOTOPHIX YAOB/ETBOPAIOT HEPABEHCTBY:
a)xl + °< 4;

) (x -1 +(@y+2°<9;

B) X —4x + y* > 5;

N{x-ygf+x+y’ <4x+8y-2.

IocTpodiTe HA KOOPAMHATHON IIOCKOCTH Xif MHOECTBO BCEX
TOYEK, KOOPAAHATH KOTOPHIX YAOBAETBOPSKT HEPABEHCTBY:

4 2° . ey -4
a) 2x+3y—6>0’ 6) |x|+iy|-2<0'

H3ofpasure HA KOOPAMHATHOE NAOCKOCTH XY MHOMECTBO
TOYEK, KOOPAHMHATEI KOTOPRIX YAOBIETBOPAIOT HEDABEHCTBY:
a)(x-8’+(y~-20< L B)(x -8+ (y|-2>1;
(x| -3+ -2°>1; r(x|-8+(yl-2°< 1
H300pasnTe Ha KOOpAAHATHOH NIOCKOCTH XY MHOMECTBO TO-
Yex, KOOPAMHATEI KOTOPHIX VAOBJETBODAIOT HEPABEHCTBY!
a) (|x|-1]-3" + dy| - 2| -9 < 25
&) (1x|- 2| - 5P + dyl-1|- 12)* < 25.
lyers (x; ¥) — ToYka rpaduka ypaBHEHAA
|lx+y—-8|+|x-y+1=4.
OnpefennTe MEHOMECTBO JHAYEHHH BHIPAYKeHNA:
a) x; o) s B)x+ ¥ r) 4x — Ty + 11.
Ompenenure Bce SHAYCHNA MAPAMETPA ¢, OPH KOTOPLHIX NpAMas
¥ = a uMeeT ¢ rpadpHKOM ypaBHeHUA
2x+1|-2x-2|+|x-6|=8y+x
eAMHCTBEHHYIO 06IYyI0 TOUKY.
OnpepeanTe sce 3HAUEHHA MapaMerpa b, IpH KOTOPRIX IpAMad
x = b uMeer ¢ rpahbuKOM YpaBHEHHSA
dy+38|-2ly-2|+|y-4|=y+2x
POBHO OBe 06IOME TOUKM.
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9.29.

9.30.

9.31.

9.32.

9.33.

9. 34.

9.36.

9.36.

9.37.

9.38.

60

Haiiaure nromais Qurypsl, sajagHoli HepaBeHCTBOM:
a)|x|+ |yl < 4 6) x* + y*< 9.

Haiiaare naommage TpeyroleHUKA, 33JAHHOTO CHCTEMOI Hepa-
BEHCTB:

(x <0, (x € 2,
a) (¥ 20 1y -* <4
[2x + By < 10; ¥y # —-x;
(x + y < 12, [x + 2y < 8,
6) iy - x <12, r} {y - 6x < 10,
v = 0; by + 8 = x.

Haiinure nnomaas uUrypnl, sagaHHoill HepaBeHCTBOM

2+ <2Ax|+ (V3. yh.
Hna peex Touex (x; Y), YAOBAETBOPAIONIMX YCIOBHIO

[x-1|+8x-8|+y=1,
HalinuTe HanOo/bINee 3HAYEHAE BRIpa)KeHUA y + 2x,
Hna peex Todexr (x; y), YAOBNETBOPAIOIMUX YCIOBHIO

[x*+ 4+ 12x]+ ¥+ + 12y =0,
HalixuTe: a) HAAGOAbIIee 3HaTeHHE BRIpaKeHnd y — x; 0) mam-
MEeHEINEE 3HATUSHHE BRIPASKEHMA X + ¥.
Hna peex Todex (x; y), YAOBIETBOPAIIIHX YCIOBHIO
|x*+ - dx|+ 22+ y* -4y =0,
HelifUTe: a) HAAMeHbINIee 3HAUEHNE BRIpAXKeHNs X — y; 0) zan-
foibImee 3HAYEHNE BHIDAMECHHA X + 1.
HafinuTe HauMeHbllee 3IHAYCHHME BHIPAMKEeHHMA X + y, ecan
¥y |5x+2]|+]|5x - 3|
Haiiaure Hanboarmee 3HAYEHNe BRIpAMeHMA Hx + y, ecau
y<—(4x - 8|+ |16 - 4x ).
TlocTpoiiTe MEOKECTBO TOYEK KOODAHHATHOH ILIOCKOCTHA, KOOP-
AMHATH KOTOPLIX YAOBJETBOPAKT HePABEHCTBY
(x—-3y)2x+y) <0,

U yRaKUTe Bce IHAYMCHHA Y, IpH KOTOPHIX A060e 3HadeHHe X
na ompoMexkyTka [1; 4] yaopaeTBopAeT JAHHOMY HEPaBEHCTBY.
3_
F o
Cpeau NMOAYYEHHEIX TOYexr Halijure Bce TOYKH ¢ Hambosbmedd
opauHaTON M yRayuTe ux abcmuechl M OpAMHATY.

TTocTpofite rpadpur ypaBHeHua 2y + | V- 3 | =4 -
x




9.39. Iocrpoiire rpadmx ypassemns |2y + x| — 1+ 8y = | y|. Cpemn
MOJYYEHHHX TO49eK HaftfinTe Toury ¢ Hambonbmel opAHHEATON
U HauMeHbITeH afcruccoil.

9.40. Haiignre MHOEECTBO 3HAYEHAN BEIPAMKEHHA X — I, ECIH X H [

x-yl<4

YIOBJIETBOPAKT CHCTEME HEepABeHCTB { -8 < xy < 0.

§ 10. oCHOBHBLIE noHsITUR,
CBSAI3AHHLIE C CUCTEMAMW YPABHEHWH
U HEPABEHCTB C ABYMS NEPEMEHHBIMU

10.01. Ilepemennnle x 1 j CBA3AHK ypaBHeHHeM. Bripasure x qepes y

H y 4epes x:
a) x + 2y = 4; Bl {x-Dly+1)=1;
6) x* + y* = 2xy; N -8xy+2 +y=1.

10.02. Kaxue sHAYCHIHS MOMeT IPMHMMATL BEIpaKeHHe X + I, ecnH
x* + 2xy = 16 - y*?

10.03. Kaxue sHaueHHA MOXKeT IPHHHMATL BRIpayiteHHe X — I, eClIH
(Bx - 3y + D(3x + 3y — 1) = 87

10.04. Kaxue 3Ha9eHHA MOMET IPHHAMATH BupaskeRua (x + y)° u

(x—yP, ecnm 2+ 1 = 6, xy = 1?
10.05. Hasectno, uto @ + b = 4, %+% = 8. Haitgere 4ab + 5a + 5b.

10.06. Hapecrno, uto x° + 447 = 32. Haitgure: a) x — 2y; 6) 4y.

10.07. HMssecrHo, uto xy = 1,x% + 4y* = 32. Haiipare: a)x + 2y;
6) x — 2i; B)2x; Ty

10.08. [Ipu rakux sHAYEHMAX 4 MePeMeHHAS i NPUHUMAET OTPULLA-
TelbHHE SHAYEHHA, ecid X + Yy + 2 =17, x + 2 = 2 — 3?7

10.09. Hoxaicute, ¥TO 3HAYEHHUA NepeMeHHOH J, YEOBRIETBOPAIONIHE
ypasHenHo x° + xy + 2y° = 16, orpaHHYeHLI, U OnpefeNHTe
SHAYeHWE X, ecld nepeMeHHAH ¥ NPARNMAeT HANO0JIbIIee SHA-
9¢HHe.
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10.10.

10.11.

10.12.

10.13.

10.14,

10.15.

10.16.

10.17.

10.18.

10.19.

10.20.

62

Hano ypaBHeHHe (x + y}Mx + y — 1) = 2z{x + y — 1). Kaxne
3HAYCHMA MOXM(eT IPHHHMATEH IepeMeHHAA 2, eCan:
a)|x+y|<y B) |2 +y|=1?

6) |x+y|>1

Hafigure Bee napsl (x; ), YEOBICTBOPAIOLIME YPABHEHHIO
S22+ P+ y=0,

ecli TepeMeHHAA y IDHHUMaeT HaHOOJbIIee Ie0e OTPHIA-

TelIbHOEe 3HAYEHUE,

Haigure 8u — Tv + 4w, ecam u+v=w+5, 2(u + w) =
=3v+1.

Haitmrre sHauenue Bupaxennsa x*y?(xy + 3y°), ecan x + 3y =
— a2

=10, ¥ = 3x—2-

TloaGepuTe ABA AefCTBHTENALHLIX YHCHA & B b TAKMX, YTO NX

CYMMA €CTh PAIAOHANBHOE YHCJIC, 4 NMPOA3BeJeHHE —

HPPAIINOHAJBHOE 9HCIO.

HozabepuTe ABA AeHCTBATENLHEIX THCIA 4 H b TAKHX, ITO HX
NpoM3BeleHHE eCTh PANHOHAABHOE YHCHO, 8 CYMMa —
HPPAUMOHAABHOe JUCHO.

HastanTte BCe mapm (X; y¥) HATYPANLHBWX YHCEN X M Y, €CIH
33x + 30y < 110,

Hssectro, aro &%+ 2xy + i < 0, y = 1 234 567 109. Haii-
AHTe X.

Hafiaure Bce mapk (X; y), ANA KOTOPHX
X+ 54+ 4y + 1) < 4xy.

HsBecTHO, 4TO AN1A HEOTPANATEALHEX THCE X M ¥ BRITIQIHE-
HE yoaosur XY < 30; [x - y| < 7. Onpepeanre, KakAe 3HA-
JeHHSA MOMKET IDHWHHMATH MX CYMMA.

WaBecTHO, UTO ANA UMCEN X M y BHOOAHEHH YCAOBHAA
xy > -16; | x + y| < 6. Ompepexnure, KaKHe 3HAUCHUA MO-
’KeT MPUHEMATH Pa3HOCTh ITHX THCE.



ABAA0TCA AN PABHOCHILHEIMH cHCTeME ypaBHeHuEH (10.21—

10.28):
x+ 2y = 3, 10x —y =9,
10.21. {3x—y=2 H {3x—y=2?

10.22.

10.23.

10.25.
10.26.

10.27.

{
{
{
{
{

4 2 2 4 _ .t 2 _
10.28. {x + 2y +y =x 1, " {x 1,

Ix+y|=1-2x +y=0?

10.29. Haiiaute Bce SHAYEHHA TApAMETPA &, MPYU KOTOPHIX ABJAAIOT-
cA PABHOCHIBHBLIMHY CHCTEMEI YpaBHeHHIH

x+ay =38, n x+y=3a,
3x-y=2a 3x -y =2.



§11.

11.01,

11.02. a

11.03.

11.04.

11.05.

64

METOAbLI PELLEHWA CUCTEM YPABHEHMA

PemuTe cucremy nuneltnnx ypasaenait (11.01—11.03):

(2, _8. _1 Sy_4,_8
o3 27w nit 37w

3 4, _5, 9,_ 1, _

2%~ 3¥ = ¢ i

(3, _4, _5
6)11"_3”'?

9. 16 _ 3.

55" BY T

-2 =1,

xJ_+yJ_—4
6){x\/_+y\/§—\/-

xV15 + yV10 = Vi8;
B){( 3)x + (3 + Y2y = V6 + 1,

(V8-V2)x-(2- By =v6-1
5 22 - y¥8 = VB - V2,

~oN2 + yf3 = V2 - 3,

2x + y = 3, 2x + y = §,
a) {4x — 2y = 2, 6) {4x - 2y = 2,

-x+2y =1 -x+y=1

ax +y =1,
TIpu Kakux SHaUeHUAX TTAPAMETpa @ CHCTeMA 2 -y =2

4) NMeeT eJHHCTECHHOE pPeIleHHe;
6) He HMeeT peIIeHMHH;
B) HMeeT GECKOHEUHOE MHOMECTBO PelleHHH?

ax+y=1,
IIpH XaKaX 3HAYEHHAX MAPAMEeTPA & CHCTeMAa

2ax —y =2
a) MMeeT efMHCTBeHHOe pellleHHE;
§) He UMeeT pellleHHIT;

B) UMeeT OeCKOHEeTHOE MHOMKECTBO pelleHHii?



11.06. I ax -2y = &,
-06. TIpx Kakux sHANEHUAX NAPAMETDA 4 CHCTEMA |, ay = 2
a) MMeeT eAHHCTBeHHOE pellicHue;
6) He HMeeT pellleHHI;
B) AMeeT OECKOHEYHOE MHOMECTBO pemeHui?

11.07. IIpu xaKaAX 3HATIeHMAX [ADAMETPA ¢ CHCTEMA
Ba - 3)x + 20y = 6a - 1,
x+(e-2y=-3

4) HMeeT efAHCTEEHHOE PeIIeHHe;
0) He MMeeT pemIeHMIT;
B) HMeeT (eCKOHETHOE MHOMKECTB) peIIeHMii?

11.08. Iaa xamxaoro 3HAYEHUA NAPAMETPA ¢ PEOIMTE CHCTEMY
ax+ (22 -1y =3a-1,
(ea+1)x+2y=a+3.

2x+y=3
11.09. IIpu xakux sEaYeHHAX NapaMeTPa @ CHCTEMA 4 -2y =2
-x+ay=1

4) MMeeT eAMHCTBEHHOE pelllenie;

6) He HMeeT pellleHNIi;

B) HMeeT GeCKOHeYHOE MHOXKECTBO pemeHHiT?

2ce+y=3,
11.10. I[Tpu kaKkux sHAYEHHUAX & cHcTeMa <4x — 2y = q,
-x+ay=1

a) MMeeT eAHHCTBEHHOE pellleHHe;

0) He HMeeT pelleHNH;

B) HMeeT GecKOHeYHOe MHOMKECTBO pelleHmii?

PemmmmTe cHCTeMEI HeANHeTHNX YPAEHeHHH, CBOSAMAECA K O -

HO# MM HeCKOJBKHM CHOTEMAM JHMHEeHHBIX YPaBRHEHHH B pe-

a3yAbTaTe pABHOCHALHEIX Npeo0pasoBaHuii MJIM 3aMeHH IIepe-

Menamx (11.11—11.15):

2 +y =4 2% + 3y =17,

11.11.

a){x2‘2y2=_8; B) x3_ys=7;

6 (x -2V +(x-2y) =5, P2 +y +dx=1,

(x -2 —(x -2y = -3 2(x + 2F -8y = 1.
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11.12. 8" ¥ 2 Y Y
2_38__5 z-1__6__ .y
(3 2y 6 y+l x-y
x 2x  _ x+y+g_
rx+y 3x+ 6y x y_ ’
6) 1 r)
23 _2xf8 _ 1. 42 2 _ g
8x+3y 9x+18y 3’ | 8« v ’
x ¥ y+=x 5
11.13. a) *4 1 B) 3 53
_——=5, 2x+2y+_=—.
x ¥y ! x+y 5
x + 2y 4y—2x_7, ’:!+2_x=3’
6}':n:—;:,r+l y-2x r)'x ¥
4x+8y_2y-x_5 g £_5
lx-p+1 y-2x ' [ y_ .
- =0 - -2 =0,
11.14. 8) x+yx-2)=0, 5) (a: y)(: Y)
-2 =-1 x* -4y =0
6 (x + y)x® - 25) = 0, )x’-y2+x+y=0
r
x—3y =8 3x — 2y = 5.
2x% + xy -y + dx + 2=0,
11.15. g (¥ Ty A AETEY
4x® —dxy+ y* = 4

x-y-8x-2p) =0,
6){x2_4y _0

=) gy -2 -x-y=0
x -2 +x+y=0,

3x2+3xy 2y = 6.

{5x + 2y - 8y* - 2x - 2 =0,
r){
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11.16. IIpu xaxnx 3HAYEHHAX NMAPAMETPa 4 CHCTEeMAa

l+l=a,

x ¥
248-.5_2q
L

AMeeT efHHCTBEHHOE pemenae?

Peumrre cucremy ypasHeHwmil memodom nodemanoexy {(11.17—
11.23):

11.17. a) {x: 2y =11,
X +ay -y =5

{x—3y=1,

1.8, 0y (F TV =1
x° - 2xy + x + 2y = -0,5;
g [Frv=5
(- ¥’ Ux - p) = 45
x5, Tx + 3y _
11.19. a) {¥ B) {3x + 2y ’
x* - Bxy — y* = 36; x+xy-y=1
ﬂ_,]ﬂ Sx+2 _ 4
6) {8x - y r) { x+y ’
¥+ xy -5y =1 3x2+x4+y- it =14
x+xy-y=3 3x - 2xy+y=3,
11.20. a) v ) vty
xp+y =x+1; 2y + Bxy = x° + 4.
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x° + 2yt = 2x +1, xt -y = 28,
11.21. { v’ 8) { , Y
x+y x°y = 50;
22+t + y = 4, x4+ =4,
6) ] I‘) a y4 2
©+3F = x® + yt + 3y =12,
(x + 1)(9;2 - 2) =1,
11.22. a) { 0)
Zx +y —33 (x-2)(y2—4)=4
- xy -2y =0,
11.23. a {x + gt = 20
) 22+ 3xy + 9y = 12,
231x% + 123xy + 3214° = 0.
HafizuTe BCe 3HaueHHA MApaMeTpa d, NPY KOTOPHIX CHCTEMA
YpaBHeHMIT uMeeT efuHCTBeHHOoe pemenue (11.24, 11.25):
11.24. ) {x2+xy+x—y=a+4,
r+y=a
5 2 +yt =24 -1,
) 1 + y=a.
2 +xy+ax+y=-6
11.25. a) YV +ay+x+ay= -6
axy + x —y = -15,
6)
xy+x+ 2y = -1.
Pemmure cucTemy ypasHeHME Memodom anzefpauveckozo cno-
senun (11.26—11.32):
xy + 2 = 1! z + 2 =
11.26.a){y v, g {2 vty =3
Xxy+2y -2y=9 X+xy+y +4x =05



11.27. a

6

)

)

)

r)

11.28. a

h

)

)

B)

11.29. a)

11.30.

X+ -2x+3y =38,

2+ Y +10x - 2y = 10;

2 +y -2x -2y =8,
2+t +8x -2y =2

x+1) +@w-2° =2,
-1+ +2° =34
x+1)+@y-2 =1,

x-17° +(y+ 2P =21 - 45.
2x® - 22y + 2y - 3x+2y-2=0,
X exyty -x-y=0

8x* —8xy+3 -x-py=1

X -1lxy+y -8x-6y+18=0,

{2x*-2xy+2y2-3x+2y—2=-1,
{2x3—15xy+y*—4x—8y+24=0;

2 —dxy+yf -2x+y+2=0,
3x* —6xy +2° -3x -2y +8=0,

V -4y =2 -5

{xz=x—2y, ){x*+2x=y2-l,
B

¥ =2x-y, ) x +yf =2+ x+ 5
vy =2+ x - 1.

6 2%+ y — 4x - 12y = 40,
) x - 2xy +4x +12 = 0
x+y =1
B) .2 "
x4+ 2y — 2x = 8;
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11.31.

11.32. a

2+t =
D 4yt +3y =12
){(x—y)(x‘+y)=4,

xy(x —y) = -2

) {(3x + y)Ox® + %) = 13,
xy(3x + y) = =2,

I

o

xy+y =1,

a
) xy+2° -2y =9

{(x +1P +@y-2° =1,

n

) (x-1D%+(y+2° =29

) 2x* —2xy+ 2y -8x+2y-2=0,
X oxy+yP-x-y=0
+D+@-2° =1,

{(x—1)2+(y+2)2—21—4\/_
{21:’ dxy+yf -2¢+py+2=0,

=

)

2) 3x —-6xy +2° - 3x -2y +8=0;

xx+y) =2+ x+ 4,
x2+y =2+ 2 - 5

N

)

2%+ — 4x - 12y = 40,
™) x* = 2xy +4x + 12 = 0,

Pemure cHCcTeMY YPaBHeHHH, ACNOILIYA TeOpeMy, oBpaTHYIO

reopede Bmera (11.33, 11.34):

{xy=3, =1
11.33. a x4ty =4 B) x+y= 1:

7

325, xy = —,

6){xy o " V=3
rTry =19 x+y =42
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11.34. o) (V=3 n) {2 =3
5x + 2y = 11; 5x + 4y = 1L;
r
bx — 2y = 4; 5x+2y=2\/3_0.
11.35. HaiinuTe Bce 3HAYEeHUA napaMeTPa ¢, IPH KOTOPHEIX CHCTEMa
xX+y=a,
xy=2a-4
a) MMeeT eAHHCTBeHHOe pellleHHe;
6) MMeeT pPOBHO JBA pelleHNd;
B) He MMe&eT pelIeHHil.
11.36. Haligure Bce 3HAYEHAA OAPAMETDA 4, MPHA KOTOPHIX CHCTEMA
3x+y=a,
3xy=a-1
8) NMeeT eAWHCTBEHHOE pellcHue;
6) HMeeT POBHO ABa DelIeHHA;
B) Hé MMeeT pelleHHil.
11.37. Hajdiaure Bce 3HATEHHUA IaPAMETPA ¢, IPH KOTOPHX CHCTEMA
3x-2y=a+1,
xy =a - 47
i) AMeeT eANMHCTBEHHOE DellleHHe;
6) uMeeT POBHO ABA PeIICHHA;
B) HE AMeeT pPeImeHnH.
11.38. Taa xamAoro snadveHNs OapaMeTpa ¢ pellIATe CHCTEMY YPAB-
. {x +ay=1,
HeHHH
xy = a.
Pemnre cacTeMy YDABHEHWI, ACMIOAL3YA METOA MOUJEHHOTD
YMHOMKeHHNA nin Jejgenuda (11.39—11.41):
2
i = (x-p)y(xr+2y)=4
11.39, a){ v r ) 2)
2y =1 (x - p)(x + 29)" = 16
5 {xzys a ) s
6.2 _ qo, A) 192 = &
x'y" = 32 2x = 2;
[ s
xy° =1,
) {(x POETm =8 g
(x +y)(2x + y) = 24; 2y - 8.

\
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11.40.

11.41.

11.42,

11.43.

11.44,

72

) x +axyt =5, 6 a +aq + ag® =6,
a
¥+ 2%y = 10; a’ +ad’q" +d’¢" =12.

) 2-y=1
a
2 -y =9 - 2y + xy

s x2* + 2xy + 3xy® + 6y° = 30,
x* - 2xy + 8xy® - 6y° = 6.

HaiiguTe Bce nmaphl melLlX 9HCed X # Y, VAOBISTBODHIOIITHX

AAHHOMY YPABHEHMIO, CBEJIEHHEM €T0 K CACTEME YpaBHeHuk
(11.42, 11.43):

a) x +y = xy;

6) x(y* + 1) = 34

B) XX+ =6y -9;

r) x® + 4y° — 4x — 16y + 20 = O;
mlx-1+fly-2|=5

e) ¥ —8xy +2° =3

w) x* + 2y + =0

By +ay-67 +x-2y="T.

a) 2x? + Byl —6xy + 6y —2x + 5 =0
6) 5x +10y + 2xy + 6x + 4y + 2 = O

B) x3+y3+%+y—g=4;
x*=-2x"+x2+py -ay+4=0

Hatinmre Bee Tpofiku aMcen x, y, 2, yAOBJACTBOPAIOMMAX NaHHO-
My YPaBHEHHIK), CBeJIeHHEM €0 K CHCTeMe YPaBHeHMI:

A (x-p+1) +(x+2-2" +54° =0
)+ + 2 —xy—yz-z2x = O

B) 5x® + 87 + 22 + 2xy + 2wz —dyz + 2y — 22+ 1 =0
r) 12x* + 8% + 82° + 8yz + 12x - By — 42 + 5 = (;

n) x2+y2+zg+%+l+%=6.
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12.01. a) {

Pemrnre cucreMmy ypapHeHuil (11.45—11.47):

(x +y = 8,
11.45. a) <y + 2 = 4,
2+ x =55
(y+2=a,
G)iz+x=5
x+y =0

1,_1,_25

TrY T T w

1 _1,_58

11.46. a) 3x+y ﬁz 3’

1,1 _1,

Te*¥ T TET Y

(41, _1,_25

TrHIY T T

{1 _1,_5

O 13*t¥ -3

4. .4 1 56

— +— —_— - =---;

3% "3Y " 3° 18

rxﬁ—y—z=2—2~/§,
11.47. a) {x+pf2 -2 =2,

x+y+ a2 = 24202

'x\/g—y+2\,_=\/§,
6)‘xﬁ+2y+z\/-=—\/§,
325 + y + 3242 = 0.

B) 1

r) +

r} 1o

[y+2-x=a,
2+x-y=>,
x+y-2=0¢6

§ 12. onHOPOAHBLIE CUCTEMDI.

(x + 2y = 8,

2 + 3z = 4,

83z + x = 5.

1 3. _1

=xrt+ty+—-z=-=

g¥ T¥ TR,

2, _ L, _a,=5

g " ¥~*=p

1.1, 8._1

1 ¥ TP Ty
1 _1,_25

*reY e T 1w

3, 1,_1,_25

¥t ¥ T4 T 12

0,3x + O,ly — 0,05z = .

12

CUMMETPUYECKME CUCTEMbI

Pemmrre cucteMy caMMeTpIYecKMX ypasuerwmii (12.01—12.08):
{x +y + 4xy = 6,

xy{x +y) =2
(x + y)xy = 6,
x+y+|x+y|=6.

x+y=25,
2+ =18
x+y+xy =5
{xy(x+y)=6;
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12.02. a) l

12.03.

12.04. a

12.08.

74

1,1 _

;*;‘5’ x+y+l+i=4,
6)

%+%=13, xy(x +y)=2

xy - 3x - 3y = -8,

2 2

8) x*+y - bx - by =-12

xy-Tx-Ty = -9,

6)
X+ ¥+ 11x + y) = 16;

xy — 3x — 3y = -5,

=) 2+ -Bx -5y =0;

2 2 +yt =138

@+ +@x-pf-x-y=2
-+ 2+ +x+y=4

a)

2" +axy + 2 —x -y = 8,
X+t -bxy+38x+3y=-1

o

)

2 rxy+yt =3,

2) xy(x® +y°) = %

{
E
{
{xy—x—y—l
{
-
o

r)

+y =13,

%) = 19;

x4+ 2 =5,
+y =17,
4y —xy+ 2042 =5,
6)
xy+x+y=25
){(x+2y)(x+3y)—2x-5y=l,

B
(x + 2y)° + (x + 8y)® = 13;

20+ 1P+ (x+ Iy + D+ 2y +2fF —x—y=6,
) \(x+1F+ (+ 2)° - Blxy+x+y+2)+3x+8y=

-10,



1206, |

12.07.

12.08. a

12.09.

12.10. a

x+y+zxy=-1,
(x—y)2+x+y=22.

Pemrure cMcTeMH, cOepiXamaAe OAHOPOAHEIe YPABHeHHA OT-
HOCHTEJIBHO JIBYX MePeMeHHKX H cBogAmuecd K HuM (12.07—
12,12);

a){x2+3xy+2y2=0, 5) 2 + xy - 8y = -9,
x+y =22 2 -y - 2xy = -T;
2x° + xy — 8y = 0, N 2 +3xy =7,

T
M- lem=s J + 2y = 6.
xt + 4wy - 3yt =2,
2 —xy + 5y° = 5;
3x? — y® =11,
6) 4 ,
L+ 2y -yt =T
){x +x(y - 1) -2y - 1 =0,

Lray+y=1

Ty o1
6) 4’

dxy—-x** -y =8

B){x + x(y - 1) 20y - 1) =

, Pray-)+ -1 =38
r
¥+t =2y +1,

2p? +pq+3q*-14, G{y’—leIy=3,
plgl +|ple = =2+ 8lxly = -2.
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3,2 _4
12141, a) {2x -y =x+y <«
x* + 2 =T

3 ,_2 10

6) {x+1 g+l x+y+2
(x + 1) + (y + 1) - 20y - By = 4.

5__,_ 4 _13
—xy y-xy 6
12.12. a) |
8 __ 1 =1
2 2 +
(2" —xy ¥ -y
5 22 + 6xy  dy° -4y 147
) 3 _ 1 =_4
(dx® + 122y 2¢° - 22y T

12.13. PemuTe ofHOPOAHYIO CHCTEMY YpPABHEHHI!
a){x+y=0, B){2x+y—-5z=0,

2x+y=0 dx -y +2=0;

{x+y+3z=0, ) z+3;22=0?,
+2% +82=0; F - -
Ty 3 - 22 = 0.

12.14. PemuTe cCHCTEeMY YDABHEHHMIL:
{xz +4xy + 32 =0, {21‘2 - 3xy -5y =0,
B

2x+y =0 4> —xy + Y- = 9
x2 - dxy + 3y = 0, x? —xy +y* =3,
) x + 2y =155 2 + Bxy + 4y = 2.

12.15. Hailiaure Bce 3HAYEHUA DAPAMETDA @, NPA KAXAOM H3 KOTO-
PHIX CHCTEMa YpaBHeHHI HMeeT eAHHCTBEHHOE pernenue, Hai-
AUTE ITO pelIeHHe;

x+y=2a, x+y=—4a,
x+y+ dxy = 2 ® x+y—4dxy = -12;
xy = 8a, xy = a,

m{y n{y
(x+yxy =2 (x + y)xy = b4.
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12.16. Haiinute Bce 3HAYCHHA MAPAMETDa &, IPH KAXKIOM H3 KOTO-
PHIX MMeeT POBHO TPHM PEIeHHA CHCTEMa ypaBHeHu:;
) {xzy + xy® = a,

a) 2+ yt = a,
2x + 2y + xy = 5

x+y=xy

2 +y =a x4y - ay =1,
6) r)

xX+y+xy=3 xX+y+xy=a

§ 13. MPPALMOHANBHLIE CUCTEMDI.
CHCTEMbI C MOAY/IAIMM

Peimnre cUCTEMy HppalMOHANLHLEIX ypaBHeHH# (13.01—
13.10):

Jx+2y =2 £_ =1,
a) 6) VX - ¥
V¥ -y =1 X+ xy-4y = 4.

V22 + xy = 2%, 6 {x—y+\jx2—4y2 =2,

13.01.
13.02. a)

xfx? - 42 =0,

13.03. a)

13.04. a) |,
¥+ ay + by = 6

JBx—py+l=Jr+2y+1,
2x? + 6xy + 3y = 8.
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J:;= V-2,
13.05. )‘L_y+2=0;
Vx+b5-Jy-2=0,
6)
y_x_'?’
\sz-y+ =J§,
B) 2y_x2=1;
Ve +pt ray = Jr+y +1,
v -Jx+y=J3—xy
\/;+v|1—y=5, J_—yz‘—“z.
13.06. a) B)
2Vx-1-y=4 2y - 3y*Vx + 8x = 20;
([rty o fx-y
+ 2 =3, x+ = 18,
& We-v " Hery r,{ W
hx +xy+y =49 y+3Jx =18,
Srye .y Jx -2y + 9—3J_
a:+y i
13.07. a) ; 1 B) 2x+7y*3F
\.‘x , x -
5 J§+2Jx+2_2 )J§+3JE=5,
r
y+4Jx +2 =28 9y+x+3@=19.
13.08. o) | ot % N e
- )\JI +tl+y=2 ‘ ¥ +4x +x=38.
7 =
13.00. )Jx+y+Jx+y 6,
,fx+ -y+x=2
5) Jx+2y Jx+5y—1,
x+5 +x-y=8.
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13.10. a

13.11.

13.12.

13.13.

13.14.

13.15.

V2x — y + J2x + y = 5,
) 2 2
4x" ~y" =6
5 Jxr+ 4y + 2x -4y = 5,
Jxt -4t =2,

IIveTe (X, Ifo) — pellleHNe CHCTeMEl YPABHEHAHA

{JJ:T—J;-—=L

x+y=0>5
Haiigure 3HaueHMe BHIpadeRuda 2x, + 3y,.

Ilyers (X3 Yy) — PelleHNe CHCTEMEl YpaBHeH:R

{ﬂ—ﬂ:l,

x+y=6.
Hafiaure aHaveHue BhIpasKeHUAd X, — Y.

IIveTs (xy; Ifo) — pellieHHe CHCTeMEl YPABHEHAN

{5ﬂ—4J§'-_1=1,

2x + y = 8.
Hatinwre sHawenme BRIpaXeHNA x, + 2y,.

Ilyers (X3 i) — PeElleHMEe CHCTEMEl YPABHEHHAR

3-Jx+2—2Jy—3=1,
2x + fy = 18.

HajianTe 3HauYeHNe BHpPAMEHUA X, — Y.

IIycrs (x4; Yo} — PelleHHe CHCTEMHB YDABRHEHHI

{,Hx+y=x—y,

x + 5y = 8.

Haligure sHaueHHEe BRIDAMEHAA Xy — Yo
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13.16.

13.17.

13.18.

13.19.

13.20.

13.21.

13.22.

a0

Ilyer (x4 Yo) — pellieHMEe CHCTEMEI YPABHEHHAI

{«/x+y+2=x—y,

x + by = 2.
Haiinure sHazenne BRpasxenua 2x, + yo.

ITyers (x4 yo) — pellieAMe cACTEMEl ypaBHeHHEH

{Jx-2y+3=x-y-2,

2x+y=".
HaitanTe 3HaueHAe BHIpAXEHAA X, — 2Y,.
IIveTs (X4 Yo) — PEIIEHMe CHCTEME YPABHEHUI
{m =x-y-1
x -2y =5,
Hatizure sHaYeHMe BRIPAMEHHSA X, Y.

Myers (x4 Y,) — pellleHne CHCTEMEl YPABHEHMI

{\[2x+3y— =2x+y -4,

x+y=0>5,
Haiipwre snavtenae BRIDAKERNA X, - I,

ITyers (xy Yo) — PellleHHE CHMCTEMEl YpaBHeHAI

s - v

2+ xy =12,

HaiizuTre 3EaYeHHe BHIPAMKEHNA X, + 2y,.

IIvers (X, ¥o) — PelleHHe CACTEMAEl YpDaBHeHMH

V2x+y-1=.6x-y-3,
2x% + xy — x = 6.

Hafiznre snaueHne BEIPAXKEHHA 35X, Y.
IIyere (x4 Yo) — pelleHHe CHCTEMEI YpABHEHMIT

J2y — x ~ 5 = Jx + 6y - 15,
2% - xy + 2x - 9y = 4.

Haitaure aHauense Buipaxenud —3x,- y,.



13.23.

13.24.

13.25.

13.26.

13.27.

13.28.

13.29.

Ilvets (x,; 1,) — pellleHHMe CHCTEMBl YDABHEHMHA
Jdy + x -5 = J-x + 12y - 15,
4 + xy - x - 9y = -2,

Haiinnre sHaueAne BuparkeHud 4y, — X.
IIyers (x4 Y} — pelleHHe CHCTEME YDABHEHUH
Jix -y -9 = J12x + y - 27,
{43:2 —xy — 17x + 2y = -15.
Haiigure snauenue supaxenan 4x, + 3y,.

IlyeTs (x0; Vo) — peImeHNe CHCTEME! YPaBHEeHHMI
{J2x+y-6 = J=2x + 3y - 30,
y + 2xy — 14y — 16x = -36.
Hafizuwre snauense BRIpaMKeHHA 2X, + p,.
Pemnre cncreMy HppAnACHAILHEIX YpaRHeHHI:
-Jg_f—4+x= Jx+y+Jx+y—9+2’
a) 1 J; -—x+4
9+(y-5) =x+y

y_2x+6=Jx+y—1+4Jx—y
6) y+2x-6

PR e R s G

HaiiauTe Bee 3HAYCRNA NApPaMeTPa d, IPH KOTODRIX CHCTEMA

Jx+y=a
HHH :
YpagpHe +y=1 numMeeTr

1

4) eIUHCTBEHHOE pemeHRe; §) POBHOD ABA PelIeHAs.

Haﬁ,nm'e BCe 3HAZEHHA NIapaMeTpa &, IIPH KOTOPDHX CHCTEMA
‘J; +y=4a,

eBHeHUH He MMeeT pellleHuli,
P x+y=1 pe

Haiinure Bce sHAYCHHA NMapaMeTpa &, IPH KOTODHIX CHCTEMA
. Vx+Jy =4
YPABHEHHAH :
xX+y=a

4) He HMeeT pemreHnlt;
0) AMeeT eAMHCTBEHH(E pellleHne;
B) HMeeT POBHO ABA pelleHHd.

a1



13.30. a

13.31.

13.32.

13.33.

13.34.

Pemare cHcTeMy JHHeHHEX ypaBHeHHI, coZep:Kallax
moayae (13.30—13.33):

; lx|+ 8y =1, |2x + 8y| + 2x = 6,
0,8x + 0,6y = 1,2

o flz-wl-p=-1

y-x=12 {2x+y=2.
x|+ y =1, |z +2]|-y=-2
a) x-2yl=1 B) x+8ly-4|=4
s lx 4+ 2| - g = -2, |x + 2] -y = -2,
) \x+ 8ly - 4] = -1; D s +8y-6|=4
fx-yl-y=-L
2 {x-2|y|=-1’
5 lx+y-1]|+y =1,
D e+ 2yl =2
)|2x—y|+lx+2y|=3,
B Bx+y =06
- |x| = 1,5,
Dzl - |y - 15] = 15
a){x—yl+lx+y—~/§l=~/§.
lx - y| - ly - V8| = —/3;
6 |x - y| -yl =-1,
x-yl+y=1
{Ix—y|-1y|=—1-
B)

lx-yl-y=1

) x—-y|l-2x+y|l=1

r
x-y|+|x+y|=10

HaliguTe KOIAYECTEO PelIeHU CHCTEME] |x t2-y=-2
& pe ax + 3y =3

OIS KESKIOTO SHAYCHUA MapaMeTpa 4.



|x +a|l -y =-2

13.35. HaiiauTe KOJIHYECTBO PellleHHAl cHCTeME {
x+3y=3

ANA KAaMKAOrO 3HAYEHHA IapAMEeTpa g.

x-—y=-2

JIA KA~
x+8y+dal=1"F

13.36. PemmTe cucTeMy ypaBHeHMit {
ZOrQ SHAYEHHA IMapAMeTPa d.

[x+2|-y=-2
13.37. PemuTe cucTeMy YpaBHeHMi x+8ly-4|=a EA KaK-

ZOT0 3HAYCHUSA IIADAMETPA 4.

Penmrnre cucTeMy HeNMHHeHHHX YpaBHeHHIH, COFepaamIux
mozyae (13.38—13.40):

7
=3’ X = =
13.38. a) {xy o] = 5) lyl =4
x+lpl=-4 x + |yl = W2
5 xy = 25, |x|y 7,
|x + y| = 10; arpe
13.39 a{x+y+4xy=6, 5 (x+yxy=2
N xy|x +y| =2 x+y+|x-y|=
x+y—-xy=1, 2x + 2y - 3xy = 0,
13.40. a) oS SR _
|x-y|-2xy = 4 |x - y| - 2%y = -3.

13.41. HaiiguTe Bce 3HAYEHAA IaPAMETPa G, IPH KOTOPEIX CHCTEMA
HMeeT POBHO YeTHIPE PelIeHHA:

of ot { - =11 - Tl

y+lx|=a 797 + * + 42 = 2x.
2 2
2+ =a,
6) ¥
y+4=|x|;



13.42.

13.43.

§14.

14.01.

14.02.

14.03.

Haiinnre Bce 3HAYEHHA MAPaMeTPa &, IPH KOTODHX CHCTEMA
ypapHeHu#i HMeeT DelleHnA:;

a){x-a=2\f§,

¥ -x*+2x+8y+15 =0

4x® + 12x + (y - 21::)2 = 16,
6) _’_‘_\/_E.. =1.

-y

Haitaure Bce 3HAMCHUA TApPAMETPA 4, IPH KOTOPHIX CHCTEMA
YPABHeHHA HMeeT POBHO JBA PellleHHA:

1[xaf\/y-Tzo,

¥y - x* = a(2x + a).

CUCTEMBbl YPABHEHUIA
KAK MATEMATUMECKWE MOAENU
PEAJIbHBIX CUTYALUMR

3apaun Ha aBMKeHne

Ecay BeJocHIeAMCT YBEJIHYNUT cKOpocTh HA 10 KM/4, To npH
OPOXMEACHHHE HeKOTOPOr) MYTH MOJYYHT BRIMIDHII BO Bpe-
MeHH, paBHHH 5 MaH. Ecana e 0H yMeHBIIAT CBOH CKOPOCTE
Ha § KM/4, TO HA TOM JKe ydacTKe nortepaer 4 mun. Ompeae-
JUTE CKOPOCTE BEJIOCHNEAACTS H AJMHY IVTH,

BegocnmeascT ABHMETCH IO OYTH A3 OYHKTA A B OyHKT B,
COCTOHANIEM H3 POBHRIX Y94CTKOB, CIYCKOB A MOALeMoB, Ha
POBHOH A0pOTe CKOPOCTE BEJIOCHIOEAHCTa cocranadeT 12 xm/y,
Ha noaremax — 8 KM/u 7 Ha coyckax — 15 km/u. Hapecr-
HO, 94TO Ha Jopory @3 A4 B B BesocANeZHCT TPATHT 5 49, a Ha
ofpaTHm# oyte — m3 B B A — 4 u 39 Man, a cymmapHas
ENHHA POBHEIX YHACTKOB OYyTH cocTapufeT 28 kM. Onpenenn-
Te 00Ty AJMHHY NOALEMOB M O0IIYI0 AAMHY CIIYCKOB.

Hopora, coegunaaoman nyEsTeH A 1 B, nMeeT An1HHY T8 KM K
COCTOHT #3 CIYVCKOB, IOABEMOB M POBHEIX yuacTKoe. Ha myTn
u3 A @ B pnaua coyckoB cocrasndger 0,7 AjdMHE! DOXBEMOE.
Beaocunegyer, cKODOCTs: KOTOPOroO IO POBHOH AOpPOre COCTaB-
ndet 25 kM/u, 15 KM/4 Ha NogbemMax H 30 KM/Y HA CIVCKAX,



14.04.

14.05.

14.06.

14.07.

14.08.

efgeT H3 A B B n posepamaeTca o6paTHO, He JeJad IPH 9TOM
ocTaHOBOK. H3pecTHO, YTO PASHHIA BO BPpeMeHH, KOTOpOe OH
morpaTian Ha ofe moesgku (13 A B B u us B B A), cocTapager
24 vun. OnpefennTe JMHHY POBHOTO VHACTHA AODPOrH M Bpe-
Mf, 3aTpadeHHOe HA IIYTh 13 B B A.

Hdopora or ny=kTa A Ko oyekTe B anuHoir 11,5 kM nger sHa-
gaje B TOpY, IOTOM IO POBHOMY YYACTHY M 3aTeM ImOj Iopy.
Ilemexon, cregys nz A B B, nporten Beio gopory 3a 2 4 54 MuH,
a Ha ofpatoyie gopory saTtparHa 3 9 6 muH. CrOpOCTh ero
OOEbeMA B Topy — 3 KM/d, II0 POBHOMY YYACTKY — 4 KM/4,
mof ropy — 5 um/4. Ha xaxoM nDpoTAXKeHUH A0opora HAeT Mo
pPOBHOMY Y9IaCTKY?

Paccroaaue Mexxay ropogamu A u B pasro 900 kM. Nea mo-
e3fla OTIIPABAAIOTCA OJHOBPEMeHHO, OZHH U3 A B B, a gpyroit
ua B B A. Ouu BeTpevaioTea B HeKOTOpoM nyHirTe C, Ilepeniit
noea] npudLiBaeT B ropod B gepes 4 4 nmocse BCTPeYH €O BTO-
peIM, 4 BTOpOHi B ropos A depes 16 u mocne BeTpeun. Onpege-
JHuTe CKOpPOCThH moe3foB M paccTosnue AC,

Ha neperoHe OT OYHKTA A A0 MyHKTa B moean men co ckopo-
¢Thio Ha 10 kM/4 MeHEIe HaMeueHEOH, [ToaTOMY OH mpumIen
B IYEKT B Ha 24 MuH nos;ke pacmucanuda. Ileperom or B
Ao C, xoropuif Ha 30 xM AaunHee meperoua 0T A o B, moesx
opomies ¢0 CKOPOCTBIO, YKA3AHHOH B PACIMCAHHM, M IPHGLIA
B C uepea 2,5 4 nocne BEIX0Na U3 B. 3a xaKkoe BpeMA COCTAB
AomkeH GBI mpofiTH meperon AB 1o pacnucanmio, ecan cKo-
pOCTL NMOe3fa Ha BCex NeperoHax OZMHAKOBA?

Jpa apTo6yca BLIeXANH OMHOBPEMEHHO HABCTPEYY APYT ADYTY
N3 OYHKTOB A 1 B, paccTogEHe MeXAY KOTOphiMu 1764 kM,
B nyuxr C, pacmono:keHHnit Ha paccrosanu 900 xMm or A,
BTOpOi aBTOOYC mpubunin Ha 1 4 pamsme mepeoro, C xaxoit
CKOPOCTRIO ABHTAJHCE ABTOGYChI, €CJIH H3BECTHO, 9T0 BTOpPOH
aBTOOYC MOXET JUKBAAAPOBAThL OTcTapaEue B 80 KM or mep-
soro asrobyca sa 10 u?

Jpe MAITMHEI OAHOBPEMEHHO BHIIIIJIN N3 IYHKTOB A u B, npu
9TOM 10 nyHKTA C TepBaf MAIINHA AOIKHA MpoexaTts 216 KM,
a propas — 252 kM. HapecTHO, uT0 B nyHKT C nepRad MallIH-
HA MpHIOAa HA 1 4 mos:ke BTopoii, a HA Beck myTk OT A Jo B
nepBaf Mamaua TpaTAT Ha 4 y 20 MuE Gonblue, YeM BTOpad
Ha OyTh OT B a0 A. C xako#l CKOPOCTHE ABMIMAIHCE MATTHHE 7



14.09.

14.10.

14.11.

14.12.

14.13.

Hz nysrTa A B OVHKT B BHlexan BeJOCHNeZHCT M CTAMI AR
raTecd ¢ MNOCTOAHHON cxopocTteio. B ToT MOMeHT, KOTZA OR
npoexan 0,25 wacTs myTH oT A g0 B, ua B B A Buexan Moty
muranct. IIpuGois B A, OH, He 3aJeD/KHUBAACH, MIOBEDHYT o
PATHO A MPHUGHRLT B NYHKT B OAHOBPEMEHHO C BEJOCHIIETH(-
TOoM. BpeMa ABMIKEHHA MOTODAKJIHCTA A0 HEPBOIl BCTPEUH ¢
BeJIOCHIIEAHCTOM PABHO BpEMeHI ABIKCHIA MOTOIMKIIHCTS B3
A B B, CunTas CKOPOCTE MOTOUHKJIACTA IIPN ABMKEHHH M3 A
B B 1 nz B B A pasnavHoii, onpenesATe, BO CKONBKO DA3 CKO-
POCTE MOTODMKJIUCTA NMpA ABHMeHAH U3 4 B B Gonnme cxo-
POCTH BETOCHIeAUCTS,

Jpa ApHUKA ABIKYTCA H3 IVHKTA A B IYHKT B ¢ mocroge:
HOHM CKOPOCTBIO M NMPHXOEAT B B oaHoppeMeHHO. HapecTHo,
YT( NEePBRI JRIKHHK BRIIE] U3 A Ha 1 u paHemIe, 9eM BTC-
poii. Ecou 6m1 nmeperiif HAXOZUICA B IIyTH CTONLKO BPEeMeHH,
CKOJIBKO BTOPO#, & BTOPOH CTONBKO, CKOJABKO IePBLI, TO BT0-
pofi AbIKHMK mpomresa 681 Ha 11 KM Gosabite, YeM NepBHI,
Haiigure ¢XKOPOCTE NRKHAKOR, €CJIH PACCTOAHME MeKAY A 1
B papro 30 xM.

JBa memrexoa BRIIIAK OAHOBPEMEHHO: IepBLIA — U3 IVHKTA
A B B, propoii — n3 nyukTa B B A. Korja paccToanne Mexay
HHMHA COKPATHAOCE B 8§ pa3, a3 B B A BrIeXAJ BeJIOCHIEAHCT.
IlepBriii memexon BCTPETHICH ¢ HIM B TOT MOMEeHT, KOI'MA

BTOPOI mpoIIen % paccrogana Mexny B n A, B nyuxT A seno-

CHIIEAHCT M B MYHKT B mepBriil temexoa npuGhLIN OZHOBDE:
MeHHO. OnpegenuTe OTHOLIEHAES CROPOCTH KAMKAOIO IMemexXoil
K CROpOCTH BENOCHIIEAHCTA, eCJIH HX CRODOCTH MOCTOAHHEL,

H3 nynxTa A B nyHKT B 10 TeueHHIO PEKH OTIIILIBAET JOAKE,
Oan0OBpeMEeHHO ¢ Heil M3 MYHKTA B B IYHKT A OTIPABJAETCR
katep. [IpuGLE B IYHKT A, KaTep, He 3aJeP/KHUBAACH, TOBED-
HyJ o6parHO B MyHKT B, a u3 nyHxkra B Taxxe 0es ocrasHo
BOK oTmpabitderca B myHHKT A. Ha sToM mocmegneM ywacTre
MAapIIPYTa KaTep OMATL BCTPEUAET JOIKY, KOTODAA K DTOMY
MoOMeRTY Ipomuia 0,75 4acTH IyTH OT OYHKTA A [0 IVHKTa B,
CropotTs J0ZKH IO TeYeHHIO B 9 pas §oiblle ee CKOPOCTH
npoTHB TedeHHA. OmpeAenuTe, BO CKOJLKO pas CKOPOCTL Ka-
Tepa OIpH ABHXEHHH H3 IYHKTA A B IVHKT B Goabmie ckopo-
CTH NOJKH, ABMKYIIelcH Mo TeyeHHO,

JIBa MOTODMKJIHMCTA BHIEXANH M3 FOpoAa B B OfHOM HAIpPAB:
JIeHHY: TepbHi B 8 u yrpa, Bropoii B 10 u 50 mun. ITocae
TOro KaKk BTOpOIl JOorHAN NepBoro, OHM eme exananm 2,5 u,



4.14,

4.15.

4.16.

4.17.

4.18,

B MOMEHT OCTAHOBKH OKAJANOCH, YTO BTOPOIl o6orman neppo-
ro Ha 30 kM. B xoropoM qacy BTOpPOI ZOrHAN mepBOro, ecaH
cKkopocTs epsoro pasHa 0,6 ckopocrn Broporo? Kaxoe pac-
CTOSHHE MOTONHKINCTEHI IPOEXaaH A0 BCTpedn?

JIBa BenOCHIEAHCTA ONHOBPEMEHHO BHIEXEAH HABCTPEIY APYT
ADYTY H3 ABYX OIYVHKTOB, PACCTOAHNE MEMAY KOTOPLIMK 270 kM.
Bropoit BenocHmenMceT mpoes:kaer B yac Ha 1,5 XM MeHBIe,
YeM NepBHIH, M BCTpeYaeTcs ¢ HHM depes CTOJIBKO YACOB,
CKOJBKO KHIOMETPOB B 4Yac AeaeT nepiBbiif. Haliaure cko-
POCTE KAMKAOTO BeNOCHAMEAUCTA,

Hs ropogos M u N, paccrosEMe MeXKAY KOTOphIMH TO KM,
OIHOBPEMEHHO HABCTPETY APYT APYTY BRIEXANN apTOOYC H Be-
NOCATEANCT W BCTpeTHaNCH depe3 1 g 24 mmu. Ilpogonikasn
ABHIKEHHEe ¢ TOM e CKOpPOCTRIO, aBTO0YC IpHOLLT B ropoa N
n uepes 2() MuH oTIpaBUICH B OGpaTHRIY peiic, Hailiaute cko-
pocTH aBTOOYCA M BelOCHMIIeANCTA, €CIH AIBECTHO, ITO ABTO-
6yc oforsai BenocHIleaucTa vepes 2 94 41 MuE nocie nepso
BCTpEYH.

IlyExTH A 7 B coefHHEHH JBYMSA AOPOTaMH, OAHA U3 KOTO-
pEix Ha 3 kM xopodue Apyroii. Mz nyHaxra B B nyEKT A mo
6o/ee ROPOTKO Zopore BrIlIeN EIIEX0A M OAHOBPEMEHHO H3
NYHKTA A 1o To¥ Xe Aopore BHEXAJ BelOCHNeIHCT. Ileme-
XOA H BeJOCHIEeZHCT OAHOBPEeMEHHO MpAOKIH B OYVEKT A
gepes 2 4 mociie HAYAAA JBHIKEHHS. 34 9TO BPpeMA MEeInexof
Opomen OSHH pas OyTeE OT B mo A, a BenocanegucT 2 pasa
npoexall B OHOM HAIIPABJAGHAM IO 3AMKHYTOMY IyTH, 0ofpa-
30BAHHOMY AZBYMA Aoporamu. Halizure cropocTh Nelexopa,
eCJIH HX BTOpAafA BCTPeda MPOHAOINNE HA PacCTOAHMH 3,5 KM
or myHiTa B,

H3 ropoaa A B ropof B omHOBpeMeHHO BLIEXAJ ABTOOYC H BEI-
men Typacr. Korga TypucT Ipomes JecATYIO YACTh IYTH, K3
TOpOZA A B TOM e HANPABIeHNH BHIEXAJ BeJIOCHIEZHACT.
Asrofiyc, mpubris B B, cpasy e oTnpapuica ofpaTHO M Bep-
HyJCA B rOpoA A B TOT MOMEHT, KOTfla BEJIOCHIECAHCTY OCTA-
JI0CH IPOEXATH TPeTHIO 9ACTh NyTH Ao ropoga B. CxopocTs Be-
nocueancrta Ha 20 kM/49 MeHbllle CKOPOCTH ABTOOYCA, & CKO-
POCTE TYDHCTA Ha 2 KM/4 MeHBIIe IATOH WACTH CKOpPOCTH
asrobyea, Haiigure cKopocTh aBTOGYCA.

B nmonHouL U3 OVHKTA A B NYHKT B M0 Te4eHUI0 PeKH OTopa-
BIWICA KATep, & A3 B B A B TOT :Xe MOMeHT BHIIILIA JOAKA. JloA-
ka Oeina B myma He MeHee cyTOK. Karep, pofiga o myskra B,

a7



14.19.

14.20.

14.21.

14.22.

14.23.

14.24,

cpa3y MOBEPHYJA HA38J] M BO3BPATHICH B MYHKT A He IO3JHee
10 9 48 MuE TOro Ke AEA. IlepBas BeTpeua KATEPA M JOAKH
cocroanack B 4 9 yrpa. CobecTBeHHEA CKOPOCTL KaTepa (cko-
POCTE B cTOAYe#l BOJe) BTpoe GONbINe COOCTBEHHOH CKOPOCTH
aoaxi. Koraa rarep mpmbein B myuaxr B?

AproMoGHEIE BEIEIIKAET M3 TYHKTA A B IyHKT B 71, foexas jo B,
cpasy e BOaBpamaeTcd o0paTHO B NYHKT A. Yepes 3 u
nocje BEe3Aa ABTOMOGHIBL HAXONHICH Ha paccToEHHA 50 KM
orT B, a emte yepea 1 v« — B 80 kM or nyHxTa A. Haligure
CKOpPOCTE ARTOMOOMNA, €CIH H3BECTHO, YTO HA BeCh MYTH ORLI0
3aTpadeHo MeHee 5 .

Ha nynxTa A B IVHKT B ogHOBpeMeHHO BHIE3IKAIOT TPH ABTO-
nobana. CKopocTe mepBore aBTOMOOHANA HA 5 KM/4 Goanme
CKOPOCTH BTOPOTO M Ha 6 xM/4 MeHbIe CKOPOCTH TPETLEro.
IIpu sToM TpeTail apTOMOGMNE 3AaTPAYHBAET HA MYTh OT A Ap
B Ha nonyaca MeHbIIle, 9eM IePBHIi, 1 Ha 1 9 MeHbIIe, yeM
eropoii. Haiinure paccroaane MesxAy nTyHKTaMu A n B.

M3z mynxToB A u B ofHOBpeMEeHHO HABCTPEUY APYT APYTY BH-
exan? ABa MOTOOMEAACTA. OHHM BeTperAanck B 14 u 48 Mun,
Ecau 651 mepBriif MOTONMKIACT YBEIHYILI CKOPOCTL B 1,5 pasa,
TO OHH BCTPeTHAHCH 68 B 14 u, Ecau 651 BTOpoH MOTONUK-
JMCT YBeJJHYHI CKOPOCTL B 2 pasa, TG BCTpeda IPOHNIONIIA
61 B 13 9. B KoTopoM Yacy OHH BhIeXaau?

Benocunegucr ABAMETCA MO OKPYKHOCTH, JAHHA KoTopoit [,
Kaxanle m ceKyHA ero AOTOHAST MOTOIHKJINCT, ABMKYIIHII-
CH B TOM e HALPABJAEHWHM M 10 TOA e OKPy¥HOCTH. Ecan
Okl OHM ABUIAJINCE HABCTPEYY NPYT JPYLY, TO BCTpedanuchk OH
Kamane i ceKyHA. OnpefelnTe CKOPOCTH BEIOCHIEAHCTA H
MOTOIAKJIHCTA.,

Jpa cnoprecMena GeryT 1o KPyroBoi AopoiKKe CTAIACHA, KaXK-
AW ¢ HEKOTOPOH MOCTOAHHOHA CKOpoOCTHK). Hauae opHOBpRE-
MeHHO Oer 13 JABYX AMAMETPANLHO IPOTHBOIIOIOKHEBIX TOYEK
A NepeMemaich B MPOTHBOMOJNOMHRIX HAIDABICHUAX, OHK
B mepBHii paz BeTpewalwTcA B TouKe M, Haxozameiica
B 40 M or B, n Bo BTOpOif pas — B Touke {, HaxoAdAleHCH
B 20 M oT A. HapecTHO, 9TO MeAY BCTpPeYaMH OeryHOB IpO-
muto 20 ¢. Onpegennte ZNHHY AOPOMKKH CTAJAOHA, MO KOTO-
poii coeepaeTca Ger, H CKOpPOCTH GEryHOB B M/C.

JBa Memexoaa HAYT HABCTPETY APYD APYTY: OAMH M3 MYHKTA A,
apyroii us nyuxrta B. llepsuii BoxoanT ns A Ha 6 9 Do3X«KeE,
yeM BTOpoil m3 myHKTAa B, u mpu BCcTpeue oxalLlBaeTCH,



yTo 0H mpowea Ha 12 kM mMeneme Broporo. Ipogomxaa moc-
jle BCTpeud JANbHeNIINA OyTh ¢ TO e CKOPOCTHIO, MePBLIH
opuxoauT B B uepes 8 u, a sTOpoit B myEKT A wepes 9 4. On-
pefexnTe paccTOAHME 0T A 10 B A CKOPOCTH KAKAOTO meLle-
Xoza.

14.25. Tpu KoHEKOGEXIA OAHOBPEMEHHO CTAPTYIOT A3 OAHUOr0 H TOTO

14.26.

14.27.

14.28.

e MecTa KPYroso#l AOpPOKKA, mMpHYeM BTOpPOi u Tperuid
B HAMPABJE€HUH, TPOTHBOMMIOAHOM HANpaBleHHIO Oera nep-
eoro. Ileperit xoHBKOGEXKEI CHAUAJA BCTPETHJ BTOPOrO, a
eme depes § ¢ — Tpersero. HaeecTHO, YTO BTOROH KOHRKOOE-
#ell TOCJe CTAPTA ROTHAN TPeThero, ooinA ero Ha OAH KPYT,
yepes 2,5 mMan. Couras CROPOCTH KOHLKOOEXKIEB MOCTOAH-
HRIMM, ONpeReNHTe, YePe3d CKONBKO CeKYHA MOcJe CTAPTA mep-
BEIfi KOHBKODEIKEN, BCTPETHTCA CO BTOPHIM.

Tpu nyHKTa A, B 1 C pacnono;KeHbl HA BePITHHAX PABHOCTO-
POHHETr0 TPeyTOABHHEA co cropoHaM# 168 xn. Hs OyHKTa A
B OYHKT B BHesdaeT MalldHA cO cKOpOocThIo 60 KM/4,
#3 nyHKTa B B nyuxT C oAHOBpeMeHHO BhIeSKaeT MalllMHA
co cropocThir 30 wmM/u. Yepes cxonbKo BpeMeHH IIOCHaE OT-
IPABIEHUA PACCTOAHHE MeXKAY MallHHAMH GyAeT MHHHMAJD-
HBIM?

3anaum Ha paloty

Jna 3arpy3sxu BaroHa OnLTA BRIleTeHEl ABe GPHIALL Ipy3qA-
K0B, Ec/M KO BpeMeHH, 33 KOTOpOe MOMKET CAMOCTOATENBHO
3arpy3uTh BAroH nepBas Opuraga, npuGaBUTE BpeMd, 38 KO-
TOpOe MOXET CAMOCTOATENABHO 3arpYaNTh BATOH BTOpas 6pH-
rags, To noaydurea 12 1. Onpeaenute speMsa paboThl meppoii
u BTOpoOIi OpHraj, ecJH Pa3HOCTH €re cocTapiader 45% Bpe-
MeHHA, 34 KOTOpoe ofe OpArafll MOryT 3arpysHTB BarQH,
pafoTasg BMecTe,

Tpu GpArajsl MajJapos BHIONHAIT ORWHAKOBYIO pafoTy, HO
HMEIOT PASHYK MpPON3BOANTENbHOCTH. IIpoM3BOZHTENLHOCTL
Tpex Opuray, paboralommux ofHOBpeMeHHO, B 1,5 pasa BuIue
MPOASBOAUTEILHOCTH IePBOM H BTOPOI 6puraz, paforanmux
BMecTe., CMeHHOe 3ajaHMe AJA NepBo#A GpUragel BTOpafs A
TpeThA Gpurage, paboras COBMeCTHO, MOIYT BEIIKWIHHTE HA
4 u 48 MyuH 6HICTpee, WeM €ro BEIDOJNHAET nepsas Gpuraza.
I10 e 3aaaHMe BTOpan 6pPUraja BLHIMOAHAET HA 2 4 SHICTpee
no cpapHeHMIo ¢ mepBoit 6puranoit. Haliaute speMa BeInorHe-
HHA CBOET0 CMeHHOIO 3afaHMA mepBoit Gpuragoii.
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14.29,

14.30.

14.31.

14,32,

14.33.

14.34.

14.35.

Hacoc MOXKeT 3aIIOIHHTE pesepbyap 3a 10 9. Eenu noprounts
HOBHIH HACOC, MPOHIBONATENEHOCTE KoTopore Ha 250 a/q 6om:
1II¢ TPON3BOAUTENBLHOCTH CTAPOTG HACOCA, TO OH HAIIOJHUT Pe-
3epByap BAROe Sonbliero obbeMa 3a 16 4. 38 CKOALKO YACOB
ABA HOBHIX HACOCA HAIIONMHAT pesepeyap obnemom 40 000 a?

Jna oTkauMBAHMA BOAK K GaccelHY ITOAKIIOUEHEI BA HACK
ca A u B pasamvHoit npousBoANTeNLHOCTH. CHaYama BRAK-
YHIH OAWH HACOC A, MOTOM, KOTNA A3 HANOJIHEHHOTO facced-
Ha OTKAYAJIH HeTBepTh Beell BOZLI, Havaa paboTaThs BTOpORt
Hacoc. Toraa oCTABIIAACA JACTE BOAM OLLIA OTKAYAHA 34 Bpe
MA Ha 1 9 Gonslile TOro, KOTopoe NOHAZOOHIOCH ANA OTKAYH-
BAHUA BOALI U3 YeTBepTH Hacceina HacocoM A. IIpa coBMecr-
Hoit pabGoTe 060MX HACOCOR HANOJHeRHHIT GaccefiH cran O
OycTHIM HA [IOMYACA paHEBIIE, YeM B PACCMATPHBACMOM CIy-
qae. 34 Kakoe BpeMs Kam Ll HacoC OTHRAYMBAET M3 Oaccelina
BCIO BOAY, padorad CAMOCTOATENBHO?

Yernpe OZUHAKOBEIX HACOC3, PafoTad BMecCTe, HATIOIHHIHN
HeThIO NepRuIdl TAHKep W TPeTh BTOPOro, APYroro obbema,
3a 11 u, Ecan 6K Tpu HAacoca HANOJHHIM MEPBHIA TaHKep, &
3a8TEM YETBERTH BTOPOTD, TO paboTa 3aaana 6w 18 1, 3a crome-
KO 2aCOB TPH HACOCA MOTYT HANOJIHHTE BTOPOIl Tamkep?

JBoe paGounx NOAYYUAH 3aAaHHe, BTopodl IpHcTymHEND
K BHINIOJHEHUK} HA OAMH YAC MOake mepeoro. Yepes 3 v, nocze
TOTO KAK [IePBRIH MPACTYIIAUIL K paboTe, HM OCTAJIOCH BRITOMHATE

9
B BCero 3ajaHMA. ITo oxoEUAEMM pabOTH OKAZANOCH, HTO

KaRAHN BHOOIHAJ MOJOBHOY 38JaHHA. 3a CKOJABKO YACOB
Kax A, paGoTas OTAeJBHO, MOJKeT BEIIOJIHUTE Bee 3agaane?

OfHA CHeroOuMCTATENBHAN MAITHHA MOXeT yOparh yauny sa
1 4, a gpyras — 3a 75% amoro speMerH. Hauas yGopKy OZHOBpe:
MeHHO, 0o0e MammuHE paborama BMecTe 20 MUH, IOCTe YMeryg nep:
BAS MAINAHA CIOMANACE M IpexpaTana padory. CROIBRO HYH-
HO BpeMeHH, 9TO0H BTOpAad MAalIMHA OAHA 3aKOHYEJa palory?

Ilpu opHOBpeMeHHOM AeiicTBAN ABYX TpyD Oaccelin HanonAs-
eTca BOAOH 3a 40 9, Eciu Om % OacceifHa HAMOJIHWIA IeDBASA

TpyGa, & MOTOM OCTAJILHYI) YacTh BTopad Tpyla, To morpe-
Gopanock Orl T8 9. CxoNBKO BpeMeHM TpelyeTcHa AAA HANOA-
HeHHNA Gacceiina Kax Aol Tpyfoit B oTReNnsHOCTAT

JBa akckaBaTopa, patoTas BMecTe, BLIPOIOT KOTJOBAH 38 5 4.
Ecay 6B IPOM3BOAHTEABHOCTEH IIEPBOTO BKCKABATOpa Gblig
B 2 pasa MeHEBINE, 4 BTOPOr0 — B 2 pasa Gonnme nepso-



14.36.

14.37.

14.38.

14.39.

14.40.

14.41.

HAYAJbHOH, TO KOTJOBAaH ORI 6n1 BEIPHIT 34 4 4. 34 CROJBKO
9acoB KaxKAHI SKCKABATOP, paboTad OTAeABHO ¢ MEPBOHA-
JAILHOH CKOPOCTBIO, BRIPOET KOTIOBAH?

Copxos pacozarser TpaKTOpAMHE YeTHpex Mapok: A, B, Bu I,
Bpuraza us geThipex TPAKTOPOB (ABYX TPAKTOPOB Mapku B u
no oaEoMy Mapox B u I') mpomsBoaAT BCNAMIKY MOJAA 34 RBA
aHa. Bpuraja us ABYX TPAKTOPOB MAPKH A M ONHOTO TPAKTOPA
MapKA B TpaTuT Ha aTy paboTy TPH [HA, A TPH TPEKTOPA MAapOK
A, B, B — uernIpe AHA. 3a KAKOe BpeMA BRIMOJHEMUT pabory Gpu-
rafa, COCTARJICHHAA H3 9eThIPeX TPAKTODOB PasSHHIX Mapok?

JBa xpaua, AeiicTBYA ONHH IOCJEe APYTONo, HANOIHWIN IycToi
facceitsa sopoii. Ilepasiit 6611 OTKPEIT B TeUCHHE % TOr'0 BpeMe-

HH, 38 KOTOpOe BTODOil, AeficTByA OAHH, MOr OBl HAIIOMHHTE BEch
6acceitn. Ecin oba kpaHa OAHOBpeMeHHO OblmM 6B OTKPLITHI,
10 Gacceiin BAIOHKIICA OB HA 8 9 80 MUH paHBIIIe, H depes Hep-

eIl KpaH npommo Gm % TOT0 KOJNHYECTBA BOARL, KOTOPOEe HA

CAMOM fieJie MPOILIO Yepes BTopoit xpaH. Bo CROMBRO YACOB KAMK-
IOl KpaH, ZeficTBYS OTAEIBEHO, MOT OBl HAOMHUTSL faccelin?

Cocyp crafisieH geTnIpeMa kpanamu. Ilepsrle TPU KpPaHA BMECTe
HANOJHAT cocyE 3a 1,5 4. Ecan ke OTHPHITEH BTOPOi, TpeTHit
U YeTBepPTHIA KpaHEl, cocyA sanonHaerca 3a 2 4, Ilepeuril xpan
BMECTe C 9eTBEPTLIM JATIONHAIOT COCYR 38 3 4. 3a Kakoe BpeMs
HATOJIHATCA COCY], €CIH GYIeT OTKpHIT JNINE ODepBHH xpan?

HBoe pabouux, paboTad BMecTe, BRINOIHANT HEXOTOPYIO pa-
Gory 3a 8 u. OnuH U3 HUX, pafoTasd OTAeNBHO, MOXMKET BLIIOA-
HATEH BeIO paboTy Ha 12 ¥ Gnictpee, weM Apyroit pafounii, ecaa
mocreguuii Gyger paSoTaTh OZMH. 3a CKONLKO 4dacos, pabo-
Tas OTAENbHO, KaMILIH A3 HUX MOJKET BRIMOIHMUTE padoTy?

B pesepsyap us xpaHa A HATHBAETCA KHCIOTA, U3 Kpaa B —
poga. Paforaa oguH, KpaH A MOMeT HAIOMHUTL pesepeyap
3a 4 9, a xpau B — 3a 1,5 4. Karoil xoHmeHTpanuu moay-
YHTCH PACTBOD KHCIOTH OPA OXHOBpeMeHHOH paboTe KpaHoB?

B Gpuraze AamMeoTCa TPAKTODEL ABYX THIIOB. 3a paGoqauil AeHb
6 Tpaxropos Tuma A u 11 rpakropos TAna B Moryr Bcmaxats

BMecCTe He GoJee % ooJa, a 2 TpakTopa THHA A M T TpakTo-

pos TMna B BMecTe — He MeHee % mons.,

a) YcoewT au 9 TpakTOpOB THIA A BCIMIAXATH BCce MOJe 3a
2 nua?
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14.42.

14.43.

14.44,

14.45.

14.46.

14.47.

14.48.

6) ¥Yenelor nu 12 TpaxTopoBR TMma B BeIAaxaTh Bce mone 3
2 nua?

B) Mokaxure, 970 OAMH TPAKTOP THOA A M 9 TPAKTOPOB THNA B
3a 3 paounx ZHA MOTYT BCIIAXATH Bce TIOJE.

3ana4yn HA CMECH

HmMeerca cnaas cepeGpa ¢ Mearw. Buuncanre Bee 1 mpofy a1
TO CIJIABA, €CJH €r0 CILIAB ¢ 3 Kr' UHCTOrO cepebpa ecTh COLIA
900-ii TpoGrl, a ero cmaak ¢ 2 kr cinaea 900-# mpobw ec
cinai 840-i opobut., ([Ipofa GoaropozEOrO MeTasna, DABHAS,
HampuMep, 760, osaagaer, 4To Macca 9Toro GUIArOPOAHOTO Me
TaANs B cnaape cocraBader 0,760 or Macchl Beero CnJjasa.)

Hueloresa Tpu caurka. Ilepprrit secur 5 Kr, Bropoit 3 kriy
KaKOKi N3 9THX CIUTROB cofep:kuT 30% meau. Ecau nep
BLIN CTMTOK CILTABMTE € TPETEMM, TO NOJYYHTCA CIHTOR, CORLY
xamuil 56% MezM, a ecaH BTOPOI CANTOK CITABHTE C TPETH
AM, TO DOAYIMTCA CINTOK, coaepamuit 60% memm. Haitmme
BEC TPETHErO CANTKA M IPOLEHT CONeDRaHNA MeJH B Hen.

OpauH cnJaB MeAH ¢ OJI0BOM COAEPKMT STH METANJL B QTHC
mennau 2 : 3, aApyroit — B oTHOmeHMH 3 : 7. B KakoM konw
YeeTBe HAAO BSATL 8TH CILIABLI, YTOGL MOAYYHTL 12 K BOByr
ro CIJIaBa, B KOTOPDOM Mefh M OM0BO ORIIHM ORI B OTHONIEHRR
3:56?

3apayn ¢ LENOYMCASHHLIMKM JAHHLIMH

KynneHnl HeKoTOpOe KONHYECTBO OJAHAKOBLIX Kapasaame)
H HeKOTOpOe KOJIMYEeCTBO OAMHAKOBRIX TeTpafdeil. 3a TeTpazm
yaaueno 17 p. 82 k., a 3a kapaggamu — 1 p. 82 K. Cromw
KO KYIIJIeHO TeTpajeii, ecllA TeTpajh He MeHee deM Ha 2 p,
AOpOke KapaHZama, U TeTpajedt 6nimo HA 4 Gonbllle, YeM Ka:
paRraamIeid?

Heno Harypancuoe wmcio. Ecan K ero uudpoBoil samuex
CIpaBa MPHUIHCATE HUHDPY 2, TO NOAYUMTCA YHCAQ, KOTOPOE
fea octatka Jenarca Ha 9. IIpu 9TOM wacTHOE OT JeNeHH]
Gonpme, YeM FaHHOE YHCJ0, Ha 21. Hafiaure 5T0 uneao.

Hatypanbsaoe ucao ¢ 6omsme 600 1 mensme 800. Ecou nep-
BYIO 71 MOC/1eAHI00 MUPPE YHC/IE @ IOMEeHATL MeCTaMM, TO Io-
JYUHTCA YHCI0 b Takoe, 9Te @ : b= 67 : 34. Haipgure unciuo 4.

Ecau ApysHauHOE HATYPASBHOE UMCAO PA3SENHTL HA UG,
SANKMCAHHOE TEMH e Nu{paMe, HO B 0ODATHOM OODAAKE, TO
B HaCTHOM moxyuarcea 4 @ B ocraTKe 3. Ecau Ke k aucay



14.49.

14.50.

14.51.

14.52.

14.53.

14.54.

14.55.

14.56.

OPHIACATE cJepa 1, TO NOAYYUTCA TPeX3HAYHOE YHCAO, KO-
Topoe B 19 paz Gonepme cymmu ceoux uudp. Haitgare asy-
SHAYHOE YHCIIO.

IIpa nepeMAOMeHAU ABYX 4YHCed, H3 KOTOPRIX OAHO Ha 10
Goneme APYTOr0, Y9eHUE JOIYCTH OIMMGKY, YMeHBIINEB HA 4
nudpy AecATKOB B MpousBeAeHdd. JIpn mpoBepKe 0TBeTa OH
PA3Re U] 3T0 NPOH3BEACHHEe HA MeHBMHH H3 COMHOXHTeNeH
M DOAYyIHA B zacTHOM 39, a B octaTke 22, Halinure yuca,

JBoe gacoB GLIOT Cpas3y OAHA 33 gpyrumA, JlepBrlie yacH HAYT
BHepes BTOPHIX Ha 3 ¢. YZaphl IepBRIX YaACOB CHEAVIOT Tepe3
3 ¢, a Bropux — 4qepes 4 ¢. Koropriii gac npobanm wackl,
ecan Beerd Guio Hacwurano 19 yaapos?

Jach KaARIA AeHE OTCTAKT HA 8 MuH, Yepea cKONBKO gHEEH
OHH ONATE OYAYT NMOKAJLIBATE BepHOE BpeMA?

B asyx amuxax HaxoaaTcd Gonee 29 ofNMHAKOBHX meTaneii.
Uncao geraneil B IepBOM AMINKe, YMeHbIIeHHOe Ha 2, Gonee
4yeM B 3 pasa NMPeBLIIIAET YUCAO JeTajeik B0 BTOPOM. YTPOeH-
HOe THCHO AeTalell B mepBROM AIMMKe NpeBHIAeT YIBOEHHOE
YHCHI( JeTajeid BO BTOPOM, HO He MeHee yeM Ha 60. Cxoapko
Jertaneil B KaXAOM AIOAKe?

B paByx rpymnax Gomee 52 cryaemrop, HasecrHO, 9TO UHCHO
CTYAEHTOB MePBOi FPYINAI MPEBLIMAET HICIO CTYAEHTOB BTO-
pofi rpynnH, yMeHbmMeHHOe HA 21, Gosee uem B 2 paga, a
YHCJIO CTYAEHTOB BTOPOM rpynnsl GoJee 4eM B 5 pas IpPeBEI-
MWAaeT YNCAC CTYASHTOR NePROH rpynnLl, yMeHbMeHHOe HA 16,
CROZILKO CTYACHTOR B Kaxcgoll ma rpynn?

B Tpeyronpaux co croponamn 13, 11 u 20 snucana oxpyx-
HOoCcTh. HailiauTe ANUHA OTPe3KOB, HA KOTOpPhIe Kaj)KAaA M3
CTOROH Pa3ferieHA TOYKAMM KaCaHud,

PasHbio 3a8a4m

IIpopagern, OTOYCTHA ABYM NMOKYOATENAAM IO OJHOMY KHJO-
rpaMMy TOBapa, IpAIeM B3BeIIHBAJI HA HeBePHKIX BecaX. [lep-
BHIH pPa3 OH MOMOKMI TOBAP HA TANKY ¢ MEHBINAM KOPOMKIC-
moM, BTOPOIL pas — ¢ Soasmum. [Iporagan na B uTore Mpoaa-
BEll, ANH BRIATDAA?

IInomans TpeyronbHHUKE 2043 cM’, & ITHHA CTOPOIIBI, Jexa-
meit nporus yraa 120°, pagna 7 ¢, Haitaure nepuMeTp Tpe-
YTOJBHUKA.



TNABA
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YUCNOBBLIE OYHKLIUA

§15.

15.01.

15.02.

15.03.
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ONPEAENEHVE YUCNOBOWA DYHKUMM.
OBNACTb ONPEAENEHMS,
OBNACTb 3HAMEHUA OYHKLIMU

Tlxomanap TPEYTOALHHKE CO CTOPOHOH @ M BHCOTOH £, ONYIOEH-
HOYl Ha 3Ty CTOpORY, paBHAa 20. BHpasuTe ANTUHY CTOPOHH
KK (QYHKIHIO AJMHEL BHCOTHI /2 ¥ HaliguTe 00JaCTh Ompese-
JIeHHd A MHOXECTBO 3HAdeHHUIl »rofl PpyHkmAM,

Tlepen BamMu M3BeCTHHIE (pu3AYeCKHe POPMYIEI, CBAILIBAIC-
OIHe HeCKOJbKO IepeMeHHKIX BelHIHMH. BEIpasurTe, ecan 5T
BOSMOKHO, KAMKIYI0 TAKYI) BeJHYAHY, CTOAIIYVIO B NpAaBoi
YACTH PABEHCTBA, KaX (PYHKLUUIO OT BeJIMHHH, 3alTHCAHHKX
B €10 JIeBoit wacTH:

a) 8 = vl ac)FzG%%z.Gzconst;
_U,
6) v = v, + at, v,= const; a)f—i,
—a_tg.v l:i-'—l‘
B)s— 9 H)R R, Rz’
2
r)s=v,,t+%, v,= const; k) A = I*Rt;
: . Ut
n) E, = mc”, ¢ = const; JﬂQ:?t'
ey F = ma

BriicHATe, NpA KAKAX 3HAYEHHAX ODepeMeHHRIX X M Y rpa-
¢uKH, TpeacTaRIeHHEIe HA PACYHKAX 4 a—r, 3a7a10T QyEK-
Uy Buga ¥ = f(x) nnu/n eugs x = ¢fy). (8a eauHARY Mac-
mTata NPHAHATE pasMep OAHON KIeTKH.)
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15.04. U3 npsamoyrospHOro Jucra xectu pasmepom 20 Ha 40 cM mmo
yrJjiaM BRIpe3ajy KBaJAPaThI CO CTOPOHOM X CM MU M3 MOJIyYEeH-
HOH 3aroTOBKH COTHYJH KOPOOKY IPAMOYTroJIbHON (OpPMEI

BBICOTOH x cM (puc. 5). BripasuTte 06beM NOSyYeHHOH KOPOOKHU
KaK QyHKIHIO OT X.

X CM

X CM

Puc. 5
15.05. Ha pucysxke 6 npeacrasiieH rpadpuk QyHKIINH, ONpeAeIeHHON

Ha oTpeske [a; b], u orpaHuYeHHas UM IIomagb S(x) Ha oT-
peske [a; x], a < x < b. Breipasure S(x) KaK GYHKIHIO OT X U
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nocTpoiiTe ee rpaduk. Ilo rpabury HaiiANTe MHOMKECTBO 3HS-
gennil pyuxnun S(x).

¥ Wi
2
v 5 o]
] 1 ]
] 1 ]
! | S(x)) 2=~ —
S(x) i ‘ " ‘
0 x & =z | 5 %
a) )
Puc. 6

15.06. Pemure faHHKe YpaBHeHAA OTHOCHTENBHO J ¥ OTHOCHTEND:
"o x. Ucxoma 3 noayuyeHHNX pPelleHNH# U JONYCTHMEIX 3HE
YeHNHA HepeMeHHHX, BHACHHTE, MOXHO JIH TOBOPHTH, YT0
AAHHOE YpaBHeHHe zafaeT PyHKIHUIO Buaa i = f(x) win/u Bnm|

x=@y)
a) 2x + 3y = 6; B) 2x* + 3y = 6;

X-y _ o x-2 x+1 _y=-2 y+1
6):c+2y_2’ ) s+38 x-4 y+3 y-4

15.07. Oaa Kamooro us UpPeAcTaBJIEHHRX YPABHEHMAK o-rnocn'renhnu|
mepeMeHHHX ¥ H Y BREIACHHUTE, CKOJILKQ PA3 IEPEeCeKAeT Ipa:
UK JaHBEOrO YPABHeHUA NMPAMAN:
a) mapa/uresbHasa ocu Oy |
6) mapannensHad ocu Ox, Hexoasa ¥3 moayUeHHERIA pe3yibTs-
TOB, YKaKHTe KaKkxe-TuG0 JHaYeHHA NePeMeHHHX, NMPH Ko
TOPLIX MOMHO FOBOPHATE, ITO AAHHOE YPABHeHHNe 3a0aeT QVHE-
ouio Buaa y = f(x) nmm x = @(y). Banonuure rabnany.
O6pasen, sanonEeHAs TAOTHOEI

¥pasreHHe a 6 y=Ff{(x) | x=oy)
Tlpux>1 Ilpn Tpamx> 1, IIpn
ABa pasa, nobomM ¥ =0
= YeR,
mpux=1 OJHH pas
x-y=1 OAMEH pa3, =1
npux <1
HM OZHOTO
paaa




Oxonnanue maoda.

YpasHeHNE a 6 y=1(x) | =9y

a)2x+3y=11

6)2x'-3y=5

B)3x-112=2

)28+ 3y =5

Bay=1T

ejaxy+3y-2x=85

®)y+ W=7
AVx+fy=5

m)x-2|+3y=-4

K |x-2|+2x+
+3y=4

nYx-2|+x+
+3y=4

M2 x|+3yl=11

BDTx-1+
+3y+2|+
+| 4t -y~ 0

0} 7|2’ 1|+
+3ly+2}+
+|422-|= 0

15.08. Haiinnre o61acTs onpefefeHdd QYHKIMM;

W f@) =322 o) f) = =8

6) f(x) = —2—"::1'_01’5; r) f(x) = —*:,f:‘l’ ANA KajEOro 3HA-
4YeHHuA mapaMerpa a.
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15.09.

15.10.

15.11.

15.12,

Hatigure ofnacTs onpepenenna ¢pyaxuun (15.09—15.13):

W ) = LT R 2 gy gy o VT2 g e

x% —ax
OO 3HAYEHUA IIapaMeTpa 4.
6) f(x)=\sz—7x+2, A P
x*-12x
1-v-x*-Tx+8
a xX) = H
) 1) l+Jx+9
x--x*_Tx+8
x) = ;
%) 1) 1+Jx+ 38
8o J-x®_Tx+8
B) flx) = X X x+8,
) 1) 1+vx-1
a— — -
1) fr) = @2 S TX 48 pog sanenoro snavenua napsa-
l+Jx-a
MeTpa a.
1-y-x-T7x+8
a X} = H
) 1) 1-Jx+9
2
&) Flx - Xx—--x —7x+8;
) 169 1-Jx+3
3 2
B) flx) = X —N-=x —7x+3;
) flay = £ =252
_ax’ —+-x* -7z +8 .
r} fix) = = ANA KasKAOTO 3HAYEHHUSA Tapa
1-Jx-a
MeTpa 4.

a) f(x) = 8 — Jx? + 5x%;
6) f(x) = 2xx® - 3x%;

B) f(x) = bzi 5~ Va* — bx® pna Razoro sHaueHMA napa-

meTpa b,



15.13.

15.14.

15.15.

15.16.

16.17.

a) f(zx) = J9 + 2|x; B) f(*) = /9 - a| x| ana raxzoro

6) f(x) = 9 - 5| x]; auAueHHH NAPAMETDA d.
Hyets f(x) = 2 - V1 - x; g(x) = 1+ 2x,

3+x’
p(x) = J-x* - 5x - 6.

HaiigaTe ofaacTes onpeneneHEusa (PYEKIHH:

a) y = f(x) + &lx); ) ¥ =£%3;
6) y = f(x) - plx); ny= ;"(—3.

B} y = p(x) — &(x};
Mycre f(x) = x° — 3x — 4; g(x) = 5x — x°. Haitaare o6nacTs

oIpenenceHHA QyHKIAA:

a)y-= \!f(x)\}g'(x; rry= M-

g(x)’
_ Y@, s
6)!"@’ n) y = 2 -f(x);

B) Yy = \/f(x)-g(x : e) ¥y = Jx*-g(x).

IIyers INf(x)) =[~ 4; 8]. Hafianre o6nacTs onpenesnenna pyHK-
[IHH:

a) 5z — f(x); B) %’-‘-’;
7 + 4f(x). x + 3f(x)
6 %3 =x ) T

Nyers D{(f(x)) = [-11; 3]. Hailtaute 061acTh onpefencHus
byHKIHA:
8) f—x); 6) 1 x |); B) f(H x ).
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15.18.

15.19.

15.20.

16.21.

15.22.

15.23.

15.24.

100

IIyers D(f(x)) = [-3; T]. Haiigure o6nacTe onpeaeneans
PYHKIIUH:

8) f(x - 3); 1) /(-0,3x); ) f(x 1 4);
6) f(x + 3); B f(7x - 1) 3 f(i);
B) £(2%); e) flx?); w) f(Vx + 2).

Ilpu xaxux sHaYeHHAX TapaMeTpa @ PyHKIAL
g)=3-Jx-a

onpefiesieHe BO BCeX TOUKAxX mpomesxyTra [—11; 7?2

Ilpu KaxkMX 3HAYeRMAX TapaMeTpa & PyHKOMR

gx)=8- Jx-3

onpefeneHa BO BceX TOYKAX NpoMexyTHa [a — 1; a + 1]?

HafianTe Bce sHaYEHUA MAPAMETPA &, IPH KOTOPLIX 061aCTLI0

ompefienerna PyHELHA y = Jx — 3 + Jax — 4 Syger:
a) Iyd;

0} orpeaok;

B) MHO(eCTBO BeeX AefCTBHTENbHBIX THCE;

r} eAMHCTBeHHOE YMCAO (€ANHCTBEHHAA TOYKA);

I) MyCTOoe MHOXKeCTBO.

HJoraxure, aIT0 ecau TUcao b mpARAANEKAT O0GIACTA Onpe-
meserus gynxmum f(x) = Vx* —Tx + 8 — Jx* + Tx + 8, 10
H aucao (—b) mpuHaATeKNT 370l 06AaCTH.

JoxaxaATe, IT0 eCaH IACKO & He npuHAANEKHT obnacTn on-
penenenus GyHxmuu f(x) = Vx® — x + 3 + 3J-x* + x + 3,
TO # uucao (—b) He mpuRaanexHuT aToH obdacTH.

Haitaure Bee TakHe uncya b U3 o6a8CTH onpefeNeHHA DYHK-

—Jox? — -
mam f(x) = 1 3;4_ 3'3" 22 pns KOTOHIX:

a) uacao b + 1 "e mpunagnemur INf);

6) aucno b — 1 me npanagnexur D{f);

B) 068 uncaa b + 1 u b — 1 copepxarca B I{f);

r) orpesok [b + 1; b + 2] neraxom npuaagnesxur D(f);

a) orpesok [b + 1; b + 2] He comep:KAT HE ofHOre wheaa w3 INf);

e) orpesok [b + 1; b + 2] copepscut Kak uncaa us I{f), rak n
q@cia, He npaAHEagaeskamine D(f).



15.25.

Haitnare Bee Takue Tucaa b us obnactv onpenenenna Gbynk-

_ -
muu fix) = 1—4@, ANA KOTODHIX:

X +T

a) ymcxo b + 1 He mpuHaaaexut D(f);

6) uncaxo b — 1 He npuHagIesRUT D(f);

B) 06a uncan b + 1 u b — 1 cogepaxarcsa 8 D(f);

r) orpesox [b + 1; b + 2] mexmxom npusaaaexur INf);

a) orpezox [b+ 1; b + 2] ve cogepsxur HU ogEOrC wMens w3 I(f);

e) orpeaok [b +1; b + 2] cogepsrur kax wucaa as INf), Tax u
yucaa, He OpuHagnexamue D{f).

Pemmute ypaprerue (15.26—15.28):

15.26. a) 2 + V2 —x +3xr -2 =4
6) X -52-x +Jx-2=8
B) 2 + (@ + xWa - x - 2Vx - a = 9 ana xaxaoro s@ave-
HUA NDapaMeTpa a.
15.27. a) V25 — x® + 3Vx? — x — 30 = 20 + 4x;
6) V1 + V25 — * + 8% — x — 80 = x° — 4x + 106;
n)J1+J25—x2+3sz —x — 30 = ax®+ 4x + 1 gna xam-
JOT0 3HAYEHHA EPAMETDA a.
15.28. a) xx_lel =0 B) %ljf = 0 paA KaKAore 3HA-
N ueHHs MapaMeTpa a.
6 21zl _ g,
x— 4
Hafigare muoXKecTBo sEadennlt dyrxmum (15.29, 15.30):
15.29. a)y=3x+1; B) y = 11;
O)y="7-4x; r) ¥y = ax + 2 1n4a KaxAoro sHa-
YeHNA mapaMeTpa 4.
_ 5. _1-5zx,
15.30. a) ¥ = =1 11’ B) ¥ - 11°
. - _5x - _ax ;
6) ¥ PESETE ryy x+11mnamoroana

UeHNSA MAPAMETPA d.
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15.31. Ha puacyukax 7 a—r npejicTaBJeHH rpaduKH PyHEIMWIL,
oIpeAeJeHHEIX Ha oTpeske [a; b]. Hcxoaa ma rpadwka, Hal-
JATe MHOMKEeCTRO 3HAYeHWH QYHKIIHH.

'F 7
1 : l" \
0o ? 0 2 ?
N
a) 6)
¥a ¥
/
14— 1
/ A
o[/ 4 770 VK
/ i
N L,/
8} r)

Puc. 7

15.32. Hcnoansys pucyHKH 7 a—r ompefelnTe, KAKHE IeJ0THc-
NeHHbe 3HAYCHHA QPYEKIAA NpUENMAaeT HauGoabluee INCI0
pas.

15.33. Haitgure MHEOXeCTBO SHATeHNIt GYHKUAM A ONPefETATE HAR-
GoabLIee M HAHMEHBIIEE NeJOIHCACHHEE SHATeHNA GYHKIHNY,
eCJIM OHH CYIMECTBYIOT:

2-|x-1]

]

y=|x+3[+2 B y=—7F
-5 _ . = 2

15.34. HaiizuTe MHOMECTBO SHAYCHAN QYHKINK M oNpeaeadTe, Ipn
KAKOM LieJIOM 3HRYeHHH x sHadeHHe PyBKoMn Hanbosee Oaus-
KO K YUCAY, 30AaHHOMY a:

8) y = Vx, a=3,1;
6) y = 2 - 3Vx, a=-2,35
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15.35.

15.36.

15.37.

15.38,

16.39.

15.40.

15.41.

15.42.

2 - &-‘-10,0:—4,2;

B)y= 5

y= 3 , a=0,1,

1+J:_c

Hafianre Mad:xecTBO 3HAYeRME pyrkunm (15.35—15.41):
ayy=|x+ 38|+ 2x;

B)y=1x+3|-x;

B y=|x+3|+0,5x;

r) ¥y =|x + 8| + ax gna KasKAOro sHAUEHMH NMapaMeTpa 4.

ay=|x+38|+|x-5}

B)y=|x+3|-|x-4];

B)y=|x + 3|+ |x — a| ana kaxporo sHaveHnA NApAMETDA @;
Ny=|x—-al|+]|x~ 5| a1a xaskm0ro 3HAYEHUA TAPAMETDA &.
A y=x'-6x~1;

6)y=-2«"-12x + T;

B)y=38x*+ 11x;

r) ¥ = ax’ ~ 6x AAA XaXkgoro SHAYEHMA MapAMETpa d.

1

-1 . =1 .
a)y-x2+4, By 2x - x° -7
=——1 . - 10
V= Fiaxes DY = T s
a) y = £.+5, B)y=x2—2x+8.
Z+a 2% - 2 — 17
_ X +rdr+4,
D= T ar s’
a) ¥ = V1 + 2% B) y = 5 — Ja — 6x + 10;
) ¥y = Vx* — dx + 18; M y=5-3Jx+8x+ 4l
a) ¥ = V9 — 2%; B) ¥ = 5~ 415 — 2¢ — &%

6) ¥ = 5 — 416 — x7%; )y =5+ 2V3 ~ 2x - &%,

CpaBHATE MEOXKeCTBa sHaueHu# PyHknmi y =%, 2< x< 1
ny=x,2<x<3
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15.43.

15.44.

15.45.

15.46.

15.47.

15.48.

15.49.

104

HaifiguTe MHOMXKeCTRO 3HAYERUH dyRKIHA:
a) y = 2, l1<x<?2
¥ 2-x, -3<2x<1

& y = ?, -8<x<1,
)y 2-x,1<x =< 2,

IIycTes MHOMXecTRBO 3HAYeHHHE PYHEKIMH f(X) eCTh OTDPe30K
[-3: 5]. Haitgere MEOKeCTBO 3HAYEHAN GYHKINH:

a)y = flx + 2); B)y=2- flx~2)
G)y=2+ f(x); Ny=2+ (2~ 5x).

IIyers MHOMKecTRO sHavMeHHH dyRRIHHU f(x — 7) ecTh OTpe30OK
[-1; 10]. HailizuTe MHEOKECTEO 3HAYEHANH GYHKUNY:

a) ¥ = f(x); B)y =2 + Tf(5x + 6);
6)y =24+ 3f(x); ) y=2 - TH(7 - 5x).

IlycTh MHOMKECTBO 3HAYEHNE GYEKIHH f(x) eCTh OTPE3OK
{~3; 5). Haiigure MHOMeCTRO 3HATEBHIt DYHKUIHH:
3+ 4, _4- 3@

5 H o)y 7 .

IIycTrs MBOMXecTBO 3HAYeHMN GyEKIEH f(x) ecTh OTpPe30K
[-3; 5]. Haitgure Bce mexouncleHHEle 3HaAYEEUA GyHKUMH!

a) y =

S S - 8+ 1),
a) = 5+ f(x)’ B) = 7+ f(x)’
= 15 H = -.—I!.E)—
6) y = T~ @) Yy=gT @

IIyeres MEOMecTBO sHaueHmH GyHKIHM f(x) ecTh OTDE3OK
[~3; §). Haitnute MEOKeCTRBO 3HAYCHHA QYHKIIAW:

a) ¥ = (f(x)); B) y = [f(x)l;
6) y = (f(=)% r) ¥ = J4 + f(x).

HaligrTe MEOXNECTBO 3HAYeHUH dyEKuuA (15.49—105.54);
a)y=x*-6x+ 2 x|~ 8;

6) y=a-6x|+ 2x ~8;

By =x*+ 6|x| - 2x - 8;

y=x"~a| x|+ 2x ~ 8 gaa xKaxgOro sHAYEHMS IAPAMETPA d.



15.50.

15.51.

15.52,

15.53.

15.54.

15.55.

15.56.

a)y={xl{x-6)-2; y=xx—-6|-2
— -bx+6 . |x - 8}
a)y= (x Mz - ) 0y =5
2 _ - 2_3
a) y = =522 xixl 4, B)y=4l-x xlx;
_x-8x—4, -3lx-2|-4
L P TR 0y ==
a)y=x"-4x+1;
_ x4+ x,
ﬁ)y_ x — %
.. (x = D —4x+1)
B) i = P
_(x-a)x®—dx+ 1)
y= Py ALA RASKEOTO SHAYSHNA [APAMETpa 4.
_ 2x . - 2x .
a)y_l;vr—l|+|;vr+1|’ 6) y [z -1} - jx+1]

BrimonenTe B yKagaHHOM mopAAKe 3afaeEns a) u 6) u, obob-

IOMB AX PesyAbTATHI, OPeIIOKNTE (AZ0PUMM HAXOKISHAA

MHAOecTea E(f) sHaYeRn#d QyEKIIMH, HCCaeAyA BOIPOC CyINe-

CTBOBAHMA KopHell ypapEeRuA f{x) = a, a TAKMGe NPEAIOIKHUTE

aAzopimM UCCIeTOBAHNUA CYNIeCTBOBAHMA KOpHeil ypaBReHHs

f(x) = a, ecau ussectno E(f):

a) Hafiamure ofaacTh onpeseaeHnd GyEKIUM f(x) = x° - 4x -1
M ompeaesuTe, OpH KAKAX 3HAYEHHAX mapaMetpa b ypas-
gerne b = x* — 4x — 1 AMeeT xoTs G OLHH KOPEeHD;

6) onpejennTe, IpH KAKHX 3HAYEHMAX OAPAMETDA 4 YpapHe-
HHe x* + 4x — 3 = g UMeeT XOTA GK OAWH KODEHb M Halan-
Te MHOXKeCTBO 3HadeHHHt pyrrmun f(x) = 22+ 4x - 3.

OnpepennTe, NpH KAKHWX 3HAYCHUAX NADAMETpA 4 YPAEHeHHe
x*— ax + 3 = 0 ¥MeeT KOPHM, ¥ HalIWTe MHOMECTBO 3HAYE-

audi byaxmun f(x) = #
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15.57.

15.58.

15.59.

15.60.

§16

Ompeaeante, MpH KAKHX SHAYEHHAX MapaMeTpa @ YpaBHeHHe
ax® — 4x + a = 0 MMeeT KODEH, M HAlIMTe MEOKECTBO SHAYE-

emil @yexoun f(x) = ?%

Hatizure MHEOMecTBo s3HadeHnit ¢yaxnun (15.58, 15.59):

8) f(x) = 2 3; B) () = 5.
6) f(x) = =4
8) flx) = 18; 5) flx) = 28,

6) f() = £=4;

Pemute ypaeHeHHE:!

a) Vat —4x + 20 = 4 — |x - 2|;

6 _ _ A
6)3-i-2|x+1|“x‘ 2¢ + 7

2> +8c-8 , 242 + 3x — 4
.23 + = 3 + 2x — x%,
B o sar 4 Z18r_8

« CMOCOBbl 3AAAHUA DYHKLUH

16.01. Kaxwme u3 npueeseHAWX rpadmkor (puc. 8) ApaawTcAa Tpa-
duxaMi OyEKUHHA, a KaKkAe He ABJAAIOTCAT
7 Y vA 7Y
e
/7
) 4 1 / 1
Lo - -
0 1 X 0 X O x
aj) 6) B}
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Puc. 8 (Ha4ano)




71 7 3 7%
—— [ "\\
: > _?/ ) > I \l >
A 1% \ A \YP #
y /’ P ]
) a) e)
L[ I% I
\ / \
\ol
o\if ¥ \J1 q
\/ m
x)

3)

Puc. 8 (okoHyaHKe)

16.02. Ilo ganHOoMY rpaduky (puc. 9) HaliaATe SHAYEHUA DYHKINH

B TOYKBX X,, X;, X IOPHHAB 32 egHEHLY MacmTaba pasMep
OTHOHA KIEeTHH.

7 Y

YA

\
Al T
o*i\ ¥ 1\

P
fi7
l A
\
xl=_4’x2=_1,xa-4 x1=-3,x2=0,x3=2
a) 6)
Puc. 9
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16.03.

16.04.

16.05.

16.06.

16.07.

108

Hcnonssya yonosme safauu 16.02, maligmre mo rpadpuram:

a) Bce BHAUEHMS APTYMEHTA, MPH KOTOPHIX (PYHKIMA NPHHA-
MaeT HaUMeHblIee 3HAYEHNE;

6) Bce sHAYeHMs! (PYHKIAM NPH MeJIOYHCAeHHBIX 3HAYEHUAX
apryMenTa.

Mo ganeomy rpaduky dyrxnuuy = f(x) (puc. 10) Hafinure

BCe 3HAYEHHNA APryMeHTA, NPW KOTOPHIX 3HaUeHNe PyHRuIMM

PABHO IWTARHOMY THCIY 4,

ua I | 7 9

a=-2 a

[ S—

lo\\/‘\ " 1 ﬂ
\ \ ] ] Nd

[~}
—
RY

a) 6)
Puc. 10

Hcenonesys GyHEIHN, saJaHELe rpabHYecKy B 3anave 16.04,

ONpeneJnTe:

A) CKOJBKO CYIMECTBYET 3HaMeHHlt apryMeHTa, IIPH KOTOPHX
gEAYeENe (PYHKIMH pPABHO EAOMY YHCIY;

6) xKaxoe menoe sEAYeHHe PYHKUINA NpAHIMaeT HamGolbinee
qUCSI0 pPas.

Iycte f(x) = x°— 8x + 2. BagaiiTe amATATHICCKA PyEKIMM

y=fx)y=flx+25y=13-x)y=4-flx) n ana xax-

IOH A3 HUX ONPexeJnTe:

4) MHOMeCTBO IEAYECHMIT;

§) ToOuKY mepeceueHHA ¢ OCBK) ODIHHAT;

B) HYJIH;

I') pacmoso;KeHRe ee rpapAKa OTHOCUTEILHO IPAPHKA ACXOL-
Holi QYEKIHH.

Iycrs f(x) = ¥°. Bazairre anaauTEIecKH GYHKIMAN, BCE 3HAYE-

HHA KOTOPHIX TIPH TeX JKe SHAYSHHAX APryMeHTa:

a) Ha D Goabiue aHAYeHUIt naRAOH GDYEKIWH;

6) Ha 3 MeEbIIC 3HaYeHUN AaHHOK GyHKIEN;

B) NPOTHBOMOJION(HEl SHAMEHHAM AaEHoll QyHKImEIL;

I) paBHBEI KEAZpaTy 3HaYeHMA gamsoll dyARIMM.



16.08. Paccmorpure GYHKIMH, JajaHHbBIe rpadAdecKH B 3ajade

16.09.

16.10.

16.04, n malirnTe Bce 3HAYeHuA b, mpA KoTopmX GyHK-
maay = f(x) + b He npmAWMaeT:

a) oTpRUATENBHBIX 3Ha'EeHnil;

6) HemoNOXKUTEeNLHLIX 3HAYEHHIt,

Tpadhuxom dpyuxnmn aesnsercs orpesok AB, rae A(-1; 3),
B(4; -5), Hajigure smaueHus aroii GpyHrouK B Toukax —1; 0;
1; 2; 3; 4.

Tpapmxom pyExman ¥y = f(x) aengerca opamaa AB, rge
A(-5; 1); B(0; 0).

a) Haiigure snavenne sroll dyHxoun mpu x = 100,

6) Jokamure, IT0 ANA MOOLIX X, # X, BeTMIEHA w —

IIOCTOXHHAHA H Haﬁ,B;HTB 3Ty BeJIMHHHY.

16.11. Oyaxuua y = f(x) onpexenena ua orpeske [-1; 7] u sagana
rabauneitr:
x -1 0 1 2 3 4 5 6 (i
y 2 -1 5 0 3 2 2 -5 | -6
HapecTHo, uTo rpaduK QYHKIHM COCTOHMT M3 8 OTDPE3KOB,
COSAUHAIOIUX COCeNHME TOYKH, 3aiaHAMe B Tabmuie. Tpe-
GyeTca:
&) HOCTPOHTE rpadHy (PYHEIMH;
6) 3ATOMHATE CACAYIOIMYI0 TABNANY sHaveHWE (PyHKIIAK:
x 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8 2,9
¥
B) PEITHTEH YpaBHeHHe f(x) = (;
r) HAATH MHOMKECTEO 3HAYCHHH JaHHEO DYHEKINH,
x, mpu-3<x<l,
18.12. Haiiaure sHaverua pynxnnay f(x)=<2x - Lopul < x < 2,
x* - 2, mpn 2<x<3
IPH BCeX LEMOYHCNEHHLIX 3HAYEHHAX X.
16.13. Ilocrpoiire rpadpur dyuruun y = f(x), ecnm ugBecTHO, UTO
JIISl BCeX IenLIX 3HadeHnid x sEavenme GyHKUMA pasHo 1, a
114 BCeX Heleanx —1.
16.14. Iloctpoiite rpadux ¢yuroun ¥ = f(x), ecam nsBecTHO, 4TO

eCJIE X JIGKHT MeMNAY DeabiMu uHedaMu mum+ 1 (m < x <
<m + 1) 1 m — veTHOe YHCJIO, TO 3HAYeHWe PYHKIMAK PAaBHO 2,
ecAn m — HedYeTHOe YHUCJOo, TO SHAYeHAe QYHKIOHMH paBHo 4.
Ecan e x — nemoe aueao, To 3EaveHHe GyHKIHY paBHO 3.
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16.18.

16.16.

16.17.

16.18.

16.189.

16.20.

110

Halizure 3sHaveHHs GyHRIUA
d(x) _ 0, ecI¥ x — MpPPALMOHANIEHOE THCIO;

B 1, ecnn ¥ — palEOHANBLHOE YHCIO
npH caenyiomux smavemuax x: 0; 0,5; 0,7(14); =®; Jé;
Jgjl—;/ra = (dynxnua d(x) RasuBaerca gyrryueil Jupuxae.)
IIyets ¢yaxous R(x) oopeaenena Ha orpeske [0; 1] cnegyio-
muM obipasoM:

%,emmx—pamtommmnnupama

- m
= | HECOKPETHAMO = :
R(x) PPOGLEO ;
0, ec)l1 x — MPPANHOHAIEHOE YHCTIO.
Hasigure snavenve pyEKOuE R(r) opu ciaeayiomux 3HAaYe-
Buax x: 0; 0,5; 0,(3); 0,(6); 0,(72); 0,7(14); 0,0(012); %;
%; % (PyEknua R(x) HaskBaeTca QyHiyuel
5 + +/BO T
Pumara.)

Hnsa dyexoun Pumana (cm. safauy 16.16) maiigure Bee ana-
YeHHUA X, OPH KOTOPBIX BHIMOJHHETCH YCIOBHE:

a) R(x) = 0,25; B) R(x) > 0,2;
_ 1 1
6) R(x) = 7 r) R(x) > 12"
IIyeTs ana mobGoro HATYPAABHOD YACAA I YACKO R(1) PABHO

KOJUYECTBY IOPOCTHX THCe], He TPEeBOCXOJAMMNX HATYPAIb-
Boe uncao n. HafiauTe sHauenwe 7(n) AJAA cOeAYIOIIUX 3HA-
uerwii n: 1; 2; 3; 4; 5; 29. Haitawrre Bce TaKkWe HATYPAJIBHLIR
9HCHIA 1, AJIA KOTOPHX BHIOJAHEHO HepaBeHCTBO 1 < () < T,

IIyets pad aoGore HATYPANBHOTC YMCAA 72 9ACAO (71) PaBHO
KoJmyecTBY 4uncen paga 1; 2; 3; .. ; # — 1 B3aMMBEO OPOCTHIX
¢ n. Haitnate sHaserne byEXouu ¢(n) and cleayiollux 3Ha-
veRH# n: 1; 2; 3; 4; 5; 29; 50. IlposepsTe, uTo ((24) =
= @(3) - ¢(8). (DyaKIUSA G(1n) HaskIBaeTCH Pynryteil Siaepa.)

MoxaxuTe, 9T A1 MOGHX a # b ana byaxouu f(x) = x° BH-

HOJHAETCA HEPABEHCTBO f(“ ;‘ b) < @) ;- )



16.21. Mokaxute, uto A1a MobIX & # b xna dysrumm f(x) = x° BE-

16.22.

16.23.

16.24.

16.25.

16.26.

16.27.

16.28.

16.29.

16.30.

16.31.

16.32.

1@ - 1®) . o

NOJMHAECTCA HEPABEHCTRO PR

JoKaRHTe, YTO 414 AOGKX MOJOKHTENBHBEIX YBcen @ # b 1A

@) - 1®) _ o

dyarman f(x) = % BLIONHACTCA EePABCECTBO —

CymumMa ABRyx Tucen paBHa 2, Buipaswre offEOC H3 3THX THCEN
Kak $yHROHAID BTOpOro U mocTpoliTe rpadur stoit dyEKLAA.

CyMMa IBYX uucend X ¥ y paBE& 5, Baipasure y Kak GyBEXIMIO
OT X, eCJH!

a)x <1; 6)y < -5,

H mocTpoiiTe rpaduk Kaxaol U3 aTAX OyERUM.

Pa3HoCTh JBYX NOJOMHTEALHBIX 9YHACE] paBHA 3. Bupasmre
MeHBLIee B3 3THX THCcea Kak @yaxmuio 6oasinero n noctpoiite

rpadukr otoli pyEKUINR.

IIpouseegenue ABYX uucen papHo 4. Bripasure 04HO M3 9THX
JACeN KAK QYHKIII0 BTOPOTO U nocTpoiiTe rpadms aroif GyHK-
IHH.

IIpouseeaenue ABYX DONOKNTENLHEIX ducen papHo 3. Brpa-
SHTE OHO U3 HTHX qHcell Kak QYHKOHIO BTOporo H nocTpoiite
rpatdbnak 3Tol PyHKIIHN.

YacTHoe ZBYX OOJMOMHTEALHEIX 4ncen papHo 3. Brpasmare
{onbIee U3 3TAX THCEN KaK QYHKIIO MeRbIIere i nocTpoiite
rpadgukr srol PYHRIIMN.

38aiiTe MHOJKECTBEO TOUSK KOODAMHATHON IJIOCKOCTH, ¥ Ko-
TOpHIX cyMma aficimcchl M YTpPoeHHO# opaWHATH papHA 5.
H3o06pa3nTe MHOMKECTEO BCEX TAKHX TOYEK.

BafaiiTe MHOMECTBO TOYEK KOODAWHATHOM NAOCKOCTH, ¥ KO-

TOPHIX CYMMa ODSHHATEI H YABOEHHOH alCIIMCCH pABHA KBaX-
paty abcumccul, H3ofpazure MHOKECTBO BCeX TAKHX TOYEK.

3agaiiTe dyHKUMIO, OOpegeNeHHYIO LM BeeX MOJI0MUTEbABIX
sHavMeBH# x, ecny sHaueHne QYHKOWH IPY 3aJAHHOM 3HAYe-
HHMM APTYMEHTa PABHO €ro yasoeHHEoOMY Keaapary. Haobpasure
rpaduK 3ToH PYHKIIUH,

Bagatire GYHROUIO, onpeacleHHYIO fJA BCeX HEMOJOKHTE b
HEIX 3HaYeHWiI ¥, ecaM 3HAYeHHEe PYHKIAHA OPHA IAAAHHOM
SHAYEHWW APryMeHTd PABHO erc YABOeHHOMY KBaapaty. Haob-
pasuTe rpadux sroff pyEKRUIMA.

1



16.33. Cpassnre pyHrRouu u3 s3agaqy 16.30 u 16.31. Yro amngerca

16.34.

16.38.

16.36.

16.37.

16.38.

112

ofmum y atux GyERIMT B YeM ORN OTJIMYAKTCA?

PaccmoTrpuTte rpadpux mpamoif ¥ = 2x — 1 u sagafite bynk-

UHI0, 3HAYEHHE KOTopoi paBHO:

a) cyMMe KOODEWHAT TOYeK 3Toll mpaMoii;

6) mpousBeneRN0 KOODAWHAT Todek »Toll mpamMoii;

B) cyMMe KBAaADATOR KOODAWHAT TOYeK 3Tol mpaMoii;

r) cymme alicCOMIOTHHX BeJIHIHE (MoAyieH) KOODIUHAT TOUEK
aToif mpaAMoif.

TlocTpoitTe rpadaKea KaxKnoi B3 NOJYYCHHRX BAMA HYHKIUH,

PaccMoTtpuTe rpadak npamMolt ¥ = 3 — 4x u 3apaiire dyHK-

[IHI0, 3HAYEHHE KOTOPOH IIPH KadAoM 3HAYEHHAH X DABHO,

a) cymMe KOODAWHAT TOYKM 5TOH IPAMON IPH AAHHOM 3HA-
YEeHHHA X;

§) mpor3BeeEAIC KOODJAHAT TOYKHM 3TOH IpAMOIl mpm AaH-
HOM 3HA9YEHHH X;

B) cyMMe KBAAPATOR KOOPAHHAT TO4Yer 3TolM npamMoit mpu xan-
HOM 3HAYEHWH X,

r) cymme abCoMOTHEIX BeSHMHHE (Moayieil) KOOPAHMEAT TOY-
KH 9TOil mpAMOIl OpH AAHHOM 3HAYeHHH X.

IocTpoifTe rpapHxy Kasmk g0l N3 TOMYUSHHEIX BAMH (hyHKIHI.

PaccvoTpHTe rpaduk ¥ = x°— 2x u aapaitTe GyHKDMIO, SHA-

YyeHHe KOTODOH NpH KAXXAOM 3HAYEHHH X PABHO:

a) cyMMe KOODAMHAT TOUYKH €e rpadhuxa IpwW AaHHOM 3HATe-
HAH X;

6) paccToAHAIO OT TOYKM rpadbuxa 3Tod PYHKIHMHE OpH JAaH-
HOM 3HAYEHAW X A0 ocH abcrmmec;

B) cyMMe paccTosHHHA oT Toukm rpadmira 5>Toll dyEKOHE OpH
RAHHOM 3HAYEHHH X 10 ocedl KOODAWHAT;

I') PACCTOAHHK OT TOMKH rpaduxa 3Toll QYHKDHMW NOPH gAH-
HOM zHAYeHEU X A0 npamoit y = -3;

I) pAcCTOAHAIO OT TOYKH Ipadnxra 3Todl QYHKOHH NpH KAH-
HOM 3HAYEHMH X [0 mpaMoit y = 3.

HocTpoiiTe rpadguky Xaka0l U3 NOAIYUeHHBIX BaMH byHKIu,

Bepmmznaa A Tpeyroasanka ABC sewxaT Ha napaGone y = x° -
- 2x + 2, B(0; 1), C(0; 2). 3agaiiTe naomans TpeyrojlsENKA
ABC rax ¢dyaxiuio S(x) afcuMcesl ¥ TOYKH A M onpejenTe:
a) HauMeBEbllee 3HAYEHHE S(x);

6) AIA KAKMX TOYEK A ILIOMAAEL TPEeYroJEHEKA paBHa 20.

Beprmuesl A u B Tpeyroansanra ABC nemar mBa mapabole
¥ = x° B MMeIOT OIWHAKOBLIE ODIMHATH, MpudeM abclucea



16.39.

16.40.

16.41.

16.42.

16.43.

moarH A noaoxurennun; C(0; 2). Bagaiite naomans Tpeyroan-
HuKa ABC kax ¢yEknuio S(x) aGcuucenl x TOYKA A M mo-
cTpoiiTe rpadbuK sTol hyEKIAH.

JIBe CTOPOEE! IPAMOYTOJEHAKA JE}KAT HA OCAX KOOPAHHAT, 4
OZlHA €ro BepuTMHA JexuT Ea napafone y = 4x — 2%, 0 < x < 4,
Brurpasure nnomaas S(x) 9TOM0 IpAMOYTOARENKS KAK GYHKIHIO
ot x u HaliiguTe 5(0,5), S(1), S(2), S(3), S(3,5) u, scnoneays
OONyUYeHHELIe Pe3YALTATEL, NoCTpolTe 3cKnua Ipadnka S(x).

IIpamagn I, 3aganuas ypaHeHueM ¥ = ax (g > 0), gesuT KBax-

pat OABC (O — mauano xoopzuuat, A(0; 4), C(4; 0)) BHa xBe

¢urypnl. 3agalite caegyionye QYEKIUHE [ B 3ABHCHMOCTH OT

3EAYCHNA !

a) f(a) — maomans GErypel, cogep:ameil pepmumEy A;

6) f(a) — naomans Gurypsl, cogep:rameii pepumuy C;

B) f(a) — oTHOmerHe, B KOTOPOM OpaMan [ JeauT miolafb
KBaapaTta (cuuTad oT GUrypsl, cogepixaineit Touxy A).

Ipsmasn I, sananeas ypapeeauem y =a — x (@ > 0), 0 < a2 < 8,

ZeauT KBanpaT OABC (O — Bauaao wxoopamumar, A(Q; 4),

C({4; 0)) ma nee durypnl. 3agaiite caepyiomme GyEKUEH [

B 3aBHCHMOCTH OT 3HAYCHHWA 4.

a) f(a) — nnomagb GUrypsl, copepsxameli BepmHBy A;

6) f(a) — naomane GuUrypul, cogepikameit pepmuey B;

B) f(a) — orHOIMeHHMe, B KOTOpOM NpAMad [ AelHAT IACINAAL
KBaaparta (cuwras or Gurypsl, cogeprameti Touxy A).

Mamnes HavaAna ABMTNATBCA OO NpsAMoNNHelHOMY mmocce oT

OYVEKTa A o OYHETA B, paccTosHBe Mexkay KOoTophME 240 kM,

co cropocthio 60 kM/4. IIpobuis B nyEKTe B oamHE 9ac, Mamu-

Ha Imoexana oO6paTHO co cKopocThio 80 xM/u. Onpenennre

BpeMA, 2ATPaTeHHEOE HA IAHHOE IYTEITECTEBHE, H 3aAaiiTe GyHK-

oMo f B 3ABHCHMOCTH OT BpeMeHH ¢, eclIH:

a) f(t) — paccToAHHMe OT MECTE BAXOMEACHHWS MANIMHAL! 10 TYHK-
T4 A B MOMEHT BEpeMeHH ¢;

6) f(t) — paccToARHMe OT MECT2 HAXOJKACHUA MAITMHKL 0 TyHK-
Ta B B MOMEHT BpeMeHH

B) f(#) — pacCToAHme OT MECTA HAXOMALHNS MAIIMHEI JO OYHK-
Ta C (cepegaEk! oyTH or A no B) B MOMEHT BpeMeHH £,

Sagafite amuetinyio dyaknuo (¥ = kx + b), 38aA npa ee 3HA-
JeHHA!

a) y(3) = 5; y(5) = 3;
By y-2)=y2)=T:
B) #(1000) = 100; y(10 000) = 1000.
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16.44.

16.45.

16.46.

16.47.

16.48.

16.49.

16.50.

16.51.

114

3ajaiiTe (ecAM HTO BOSMOXMHO) KBAAPD&TUYHYID (YHKIHD
(y = ax* + bx + ¢, a # 0), 38aA TPN ee 3HAUCHUA:

a) ¥(3) = 23; y(-1) = 3; Y(0) = 1;

B)y(-2)=y(2)=T; y(1) = 5;

B) y(—4)=y(4) =5; y(1) = T;

r) y(-2) =-2; y(2) = 2; y(1) = 1.

IIycts gns nobbX 3HAYEHHI apryMeHTa QyEXUMA ¥ = f(x)

yaopaeTsopseT yciaosuwo f(x) + 10/(3 — x) = 11. Hailigwre:
a) f(1,58); 6) f(3); B f(x).

IIyere pas mobbix sHavedmid aprymenTa GyHKUUA y = f(x)
yaoBaeTsopsaer yeaosmio f(2x) + 3f(10 — 3x) = 5x + 1. Haii-
zuTe:

a) f(2); 6) f(~3); ) f(x).

IIycre ana mobbix 3EAYEHMN APryMeHTH, OTJUIHHIX OT HY-
aq, dyEkuua y = f(x) ynopaerBopAeTr ycaoBuwo [(x)+

+ 2f(%) =x - % Haligure:
a) f(2); 0) f(-2); B) f(1); r) f(x).

IMocrpoiite rpadpux dyaroan (16.48—16.50):

a) y = V1 - % B) y = 0,5v1 - 4x7;
6) y = V16 — #%; 1)y = -2J9 - &2

8) y = V9 — 2% B y=1-9-2%
6) y = 2+ VO 2 1)y =-1-+9- .

a) y = V4 - % B) ¥ = 4 — (x + 3)%;
6) y = 4 - (x - ; r) ¥ = Vdx — x%,

CumsonoM [x] obosraqaioT yeayo wacme uucna x, T. e, HAH-
Goabmee mesace uncao, He npesocxoaamee x. IlocrpoiiTe rpa-
dar dyErROHA:

a) y = [x]; B) y =5 - [x];

6) y = [x] - 3; r)y =05+ [-x].



16.52,

16.53.

16.54.

16.55.

16.56.

16.57.

16.68,

16.59.

16.60.

16.61.

ITocTpoiite rpaduk GyEKDAR:
a)y =[x ~1]); B)y =[x + 0,5];
6) y =[x + 3); r)y=0,5+[-x - 0,3].

CumpoxoM {x} obosHauaioT Jpoluy vacme 9ucaa x, T. €,
{x} = x — [x]. IocTpoiiTe rpadpux QyHKIHUHN:

a) ¥ = {x} B)y=3-{x}

6) y = {x} - 2; t)y = 2,5 + {-x}.
IlocTpoiite rpadux pyaxuuu (16.54—16.58):
a)y={x-1} rjy=2+ {~x- 0,55
6) ¥ = {x + 3% )y = {x + 25}
B) y = {x - 0,5); o)y = {JVx}.

a) y = [x] + {x} B) y = [x] — x;
6)y=x - {x} r)y = {x} - [x].

a) ¥ = [x] + [-x]; ) ¥ = {x} + {-x}
6) y = [x] - [-x]; ) y = {x} - {-«}.
a) y = [[x]k B) ¥ = {{x}}

6) ¥ = [{x}]; r) y = {[x]}

a) y = [%] B Y= [%—5-]

6) y = {5x}; Y= {‘*'T‘”}
Pemnte ypapEeRHe:

a) x = [«]; B) [x] = {x};

6) x = {x} r) [§]=x—1.

TToeTpoiiTe rpadur QYHKIMH:
a) ¥ = y1 - [x]%; 6) y = |1 - {x).

IIpu apeEge HeKOTOPOro NoMeunleHHMA TpelyeTcH BHECTH 3a-
Jol', DaBHBIA TpeXxMecsaHoH apeHzHOH NaaTe, KoTOPHIl mo
OKOHYAHHM apeHAB BO3BpAlllaeTcs apeEaaTopy. HssecrHo,
YTO ILIATA 34 OAHMH MecHI ApeHAR cocTabaseT a = 1000 y. e.,
KOTOpAA A0JKHA GRITE BEeceHa B nepuon ¢ 1-ro mo 10-e uneno
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(BRIOYHTENbHO) Kasgoro MecAna apeankl. Hagunasa ¢ 11-ro
HHCNA MecAlla ApeHJIH 38 KAYKALE NpocpodeHHME Mo OmaTe
AeHb BIUMaeTcA HeHA (0T JAaT. poenad — HAKasaHWe), pas-

Hax 0,6% apeHgHOR WNATH, TPH ITOM MECHI CYHTAETCH

cocrosimum ug 30 gueit, Oopegemure pyarnuio P(#), roet —

HOMEp MeCHIA OT HAYaXa T'Ofla, PABHYI) CYMMe IIOTPaTeHHEIX

JLeHer Ha APeHAY HTOro NOMEMIeHAA, JAA BCeX IennlX 3Eade

ami t € [1; 12], ecan:

a) MecAYHAA ApeHIHad IAaTa BHOCHIACH (@3 MeHH M 1O HCTe
YeHHH rofla APpeHAa He 3UKOHIMIACK]

6) MecAYHAA apeHJHAA ILIATA BHOCHJACEH ¢ IIEHH 3a k mpocpo-
genHbIX gHed (1 < k < 20) u no HeTeYeHHH rojga apeHAa
38KOHIMAACh, OIPH STOM YHCAO £ OBLIO OZHO M TO e B Te-
ueHHE BCero rofa.

& 17. csoicTBA GYHKUMA

3anaun, CEA3ZAHHLIE C MHOXECTBOM 3HAYEHWA dyHKLN

17.01. HaitauTe MHOMECTBO 3HAYEHNIX byHROMi, 3a5AHHKX rpadu-

geckn (pue. 11).

T 77 7 Y
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17.02. HafiauTe MHOMKecTBO 3BaMeHNH QyHKOMil, 3aJaHHKIX Trpadu-
yeckH (puc. 12).

7Y U7 Y
A1 N
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a} 6}
X 1’7 Y
IREN \\ | AN
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AT A & AR
F \rz \ \
N
B) r)
Puc. 12
17.03. HaiiguTe MHOMKECTBO 3HAYeHWH GYHKNAW, 38XaHHON aHATW-
THYeCKH:
a) y =1- 2x;
6) y =1~ 2x%

By y = 3x* ~12x + L;
r)y=-3x"~12x+ 1, ecsim —6 < x < 1,

17



17.04.

17.05.

17.06.

17.07.

118

Haiianre MHOMecTBo sEAYenull dyaxruuu (17.04—17.06):

o
a)y=1-%; e)y=%g_—x2;
6 y = 2= ®) y=1-2J3 - x;
3 _qo. 1 - 4x
B V= —=% 12’ 3 = H
) po ) ¥ L+ 24
- _4x _Axf+4xr+5-1
I‘)y—m, ") Y= (x+2)2 .
_4-2x+ 2%,
R Y= *+2
2| -2
=24+ X =l + = ;
a)y |x| e)y 1 2 |x_2|
2| -2
=2x—i—; 3——--—-—’x+ Lo oy
oy ] W) Y=y g
B) y = +2x - 3)y=\12+|x|-|—i|;
- x+1, _ _ dx
)y=x 2x+|x+1|, m y =4 le+|x|’
. x+1 m
'n)y_x—1+x’
_xl lx-1]  [x-2] |x-8[, |x-4]
a) f(x) x+x—1+x—2+x—3+x—4’
_lxl _lx-1]  [x-2] |x-8] |x-4] Jx-5|
a)f(x)_x x—1+x—2 x—3+x—4 x-5

Haiiante MBOMeCTBO 3HaAYeHHH GYHKIAH, 3ajJaHHOK ampann-

THYECKH:
|%]| , |* -1} |x - n|
X)= "t —
a) f( ) X x-1 X-n
HATYPAJMBHOE YHCIO),

» TAe it — HEeKoTopoe

-1 n -
6) f(x) = % - H + e+ (-1) H. rae 1 — HeKo-

TOpoe HATYPAJABHOE YHCIO.



17.08.

17.09.

17.10,

17.11.

17.12.

17.13.

17.14.

17.185.

HaiizaTe Boe sHaYeHHA NAapaMeTpa 4, OPH KOTOPOM HMeeT
pemmeHAe ypaBHeHHe:

Q) x+|x+2|-2=ag B) x|x - 2|+ a = «%
jxj+2 ) . _
)|x+2| a; ) |x+ 8| =alx-1|

HaitnuTte raubonbimee 1He0e OTPHUATEALHOE SHATCHHE MADA-
MeTpa &, IpM KOTopoM ypaBHeEme ax — |x + 1| = 2 mmeer
pemesnne.

HaiiuTe Bee sHAMEHHS mapaMeTpa a, MPH KOTOPHIX YpaBHe-
gue alx| - |x + 1| = 1 uMeeT He MeHee Tpex pemeHuii.

Hatiaure Bce 3HAYEHUA MAPAMETDA @, IIPY KOTOPHX YpaBHe-
Hne |x ~ 1| + 2* - 2x + 3a* + 2a = 0 uMeer pemenne.

HaiiquTe Bce DHAYCHNA OADAMETDA &, IPH KOTODHIX YpapHe-

HHEe a| x| - I x? - 1] = @ UMeeT POBHO JeTHIpe pDelMeRHd.
-1, mpu x < 0,
Onpegennm dyuxmuio’ sign(x) = { 0, mpu x = 0,
1, npu x > 0.

HaitnuTe MHOMecTBO 3HaweHIH QyHEIMN:

a) y = f(sig‘n(x)), rie f(t) : ; :
6) v = f(sign(-)), raef(s) = L22,

DYERIHA E(x) = [x] onpesenena maa awboro x, npuYeM
[¥] — HanbGosbimee nmenoe YKHCA0, He mpeBocXogamee x. Hati-

AUTe MHOJKECTBO 3HAUYEHHAH (PYHKIMM ¥ = f(E(x)), rae

f(t) t-1

t+1

3apgauyn, CBA3aHHBI® CO CBOWCTBOM MOHOTOHHOCTM
byHKLMM

Henomnwaya yenosms s3apaq 17.01 u 17.02, onpegenure mpo-
MEKYTKH MOHOTOEHOCTH (PyHREIHMH, 3aaHBEHX rpadHdecKH.

! Sammcern sign(x) 4ATAETCH «CHETHYM HKC?, 9TO O3HAYTAET ¢3HAK X»,
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17.16.

17.17.

17.18.

17.18.

17.20.

17.21.

17.22,

17.23.

17.24.

120

HaifqaTe npoMeXyTKHM MOHOTOHHOCTH (ByHKLWA:

8) y = 2x° - 3x + & n)y=i:;;
_x+ 4. _ _
G)y_x_2$ F)y— 1-x.

HoxamnTe, ato ecam $yERUMA f(X) BOSpACTACT HA MPOMEKYT
ke I, To pyrxoua g(x) = af(x) + b opu a > 0 Tarxe Boapa-
ctaeT Ba I, a8 npu @ < ) — yOuBaer Ha mpomesxyTke I npr
awoboM sHAYeHHA b,

HoxaxuTe, ITO €CAE KAXTad A3 AByX GvHRKOHA Bospacraer
(yOrIBaeT) Ha mpome:kyTKe I, TO HX cyMMa TAKM¥e BOSDACTAEr
(yOniBaeT) HA 5TOM NPOMEIKYTHE,

OnpesenuTe NPOMEKYTKH MOHOTOHHOCTH QVERIIEHA:

a) y = 4 - 3Jx — 5; B)y=4x+1—x+2'

x+1

6) y = -8 + 52— x; py=Jl-x+I42

IIycre dyHxuma f(x) BoapacTaeT H NPHHUMAET TOJIBKO M0N0
KHTEeIbLHEIE 3HAUCHAA HA OpoMexyTKe J. Hokaykure, 910

y = (f(:u:))g BO3PACTaeT HA MPOMEIKYTKe J.

Ilycrs dyaxmua f(x) BospacTaeT M NPHHEEMAET TOJBKO OTDH-
maTenbHEe 3HAYeHNA HAE npomexytre J. Hokasknure, uro

2

¥ = (f(x)) yOuBaer ma npomexcyTke J.

IlyeTs dyErous f(x) yopiBaeT H TPHHUMAET TONLKO MOJIOMKH"
TelbHbE 3HAYCHMA HA NPOMexXyTKe J. Jokamure, uro
y= (f (.:c))2 yOunIBaeT HAa OPOMEKYTEE o,

Ilyers dyeruua f(x) yObBAET M NPHHUMAET TOJBKO OTPHIA-
TeNbHble 3HAYCHMS Ha npoMexyTke J. Jlokaxkure, uro

y={(f (.:n:))2 BO3PACTAET HA NPOMEXYTEE J.

HalinTe OpoMe;XKyTKH MOBOTOHHOCTH QYHKIHM:
a)y=(x2—1)z; 6)y=(x2—3x-—10)

2



17.25. Ha pucyere 13 uaofpasken rpapux by y = f(x). Ha#i-
JAUTE NPOMEKYTKH MOHOTOHHOCTH GYEKIHA ¥ = (f (x))z.

vh 77 Y
]
of 1 ¥ 01 H
a) 6)
1} L7
//' AN
\T/

B) r)
Puc. 13

17.26. Ilyers byEXINA f(x) BOBPACTAET HA J M NpPHHUMaeT Ha J
TOABKO TOJAQEKATEAbHEIE 3HAYCHUA. JoKa:ure, 110 GYEKUNA

y= }-(;-5 yORIBaeT Ha o,

17.27. Ilycrs dyeruma f(x) Bospacraer ma J u npmauMaer Ha J
TOJEKO OTPANATENLHEE 3HaTeHHA. JOKaKHTe, 9T0 QyHKIUA

y= }-(*13 BO3PACTAET HA J.

17.28. IIycre dymxmma f(x) yGmpsaer na J u mpuanMaer HA J TOJIB-
KO NONOMHTEeNLHHe zEavernsa. Hoxammre, uro GyEKIMA

¥y = 1 BOSPACTAET HA of.

f(=)

L4



17.29. Ilycrs dyexnusa f(x) y6sisaer ma J u npuEHMaeT Ha J oI
KO OTDHIATeAbHEe HaYeHHA. Jokamute, 4yTo QyEKINI

= }5(1;5 yGriBaer Ha .J.

17.30. Hailigute DpoMeXXyTHH MOHOTOHHOCTH QYEKIIMH:

) y =3 B Yy =7
N 1. _ 1
V= aerr10’ DV g1z

17.31. Ha pucynke 14 mpeacraBneH rpapuk Gyaxnum y = f(x).

HafignTe npoMexyTKI MOHOTOHHOCTH byHKIIUK ¥ = }_(I;j
T y*
N A ’
Y/ | 1
ol 1 x \ 7] x
\ /]

a) 6)

B) r

Puc. 14
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17.32.

IIyers @yHKUMHA f ¥ g onpejeneEW ¥ MOHOTOHEHL Ha R, Ilyers
#a R onpenenenw xomnosunmn f(g(x)) n g(f(x)). Bamox-
HuTe TabnHUmy:

f(x) 2(x) 8(f(x)) Ag(x)
a Boapacraer Y6niBaer
6 YouBaeT Bospacraer
B YOnBaeT BoapacTaer
r V6upaer Boapacraer
I BoapacTaer BozpacTaer
e VorBaeT VOniEaeT
17.33. Hafigure mpoMesxXyTKH MOHOTOHHOCTH QYHKLHA:
Ay = (:rca - 1)2 - 8(;|c8 - 1)+ 1%
6) y = V&' + x + 6;
8) ¥ = ¥a? - 10x + 16;
Dy-= m
17.34. TIycrs dyaxnua f(x) Bospacraer Ha R. Haliaure npoMexyT-
KH MOHOTOHHOCTH QYEKIIHH!
a) ¥ = f(x* + 6x — 16); 6) v = £(v25 = 22).
17.35. Tlycrs ¢yuxuus f(x) Bospacraer Ha R. Pemmre:
a) ypasHerue f(3x + 2) = f(4x2 + x);
6) mepasenctso f(3x + 2) < f(cl:k:2 + x).
17.36. Iycre dymsuua f(x) yOutsaer ma R. Pemmre:

a) ypaBHeHHe f[ExT:'la__?J = f[m}

6) mepapencTso f[3x2 +14x -7] g f[zxﬂ +13x —5}
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17.37.

17.38.

17.39.

17.40.

17.41.

17.42.

17.43.

124

Iycrs dysxuma f(x) onpeaenena Ha unTepsane (-1 1)p
BO3pacTaeT Ha HeM. PemuTe:

a) ypapmenme f(3x + 2) = f(4x2 + I);
6) mepasencrro f(3x + 2) < )’(4:\:2 + x).

Hycrs dyarnua f(x) onpegenena na orpeare [~1; 1] u ybu-
BaeT Ha HeM. Permmure:

a) ypasremue f(3x + 2) = f(4x® + x);
6) epasencrso f(3x + 2) < f(42® + x).

Iycrs dyrkuna f(x) sospacraer Ha R, 2 dymxnua g(x)
yOhiBaeT Ha R B npuEAMaeT TOABKC OTPHUATeNALHbIe IHATE

Busa. IIyere Ba R ompenesennl dyExuun f (g(x)). g(g(x)),
g(f(x)), 1 (ﬁ]— PemuTe HepaBeHCTBO!
a) f(g(x + 2)) < f(e(=*)) B a(f(x +2) < g(F(=")}

&) g(g(x + 2)) < g{g(x*) D7 [g(lx)) <f [3(2101— xz)}

Ilycrs ¢yuxaua f(x) ompeaeseHa M Bo3pacTaeT HA NpOMe

#yTRe (—00; (). Pemure cucremy ypaBHeHmil

x -y = 1) - f(x),
X+ dxy = 5.
Jokaxnre, uro ecau ¢yuxnus f(x) Bospacraer mnw y6uise-

€T HA IPOMesRYTKe o, To ypaBHeHHe f(x) = a He MOMET HMeTs
Gosee 0ZROr0C KODHA Ha J.

Tokaxure, uro ecxu hyHKUMA f(X) BO3pacTaer HA MPOMEXYT
e J, a pyExnEa g(x) yOEIBAET HA OPOMEKYTEE J, TO ypasHe
mue f(x) = g(x) He MoxeT HMeTH ABA DASIMYHLIX KODEA HaJ.

Pemnre ypaBHeBHe!

a) Jx + Jx - 5 = 23 - 2x;
6) Vx + Vx — 3 = 43 - Bx - x%;



17.44,

17.45.

17.46.

17.47.

17.48.

17.49.

17.50.

17.51.

B);elz—las‘\/;;

r) (x2+4x+9) 4x+1 =9,

3anauM, cER3aHHbLIE C IKCTPEMYMaMKU U C HAUBONbLLUMM
M HAMMOHBLIMM 3HAYOHMIMU DYHKLMM
Ha 33AaHHOM MHOXECTBE

Jaa dyEKouit, rpadHKe KOTOPHX Ha300paskeHs! HA PHCYHKAX
11 u 12, maiiauTe AX IKCTPEeMYMEI, A TAKKe HANGOAbIICe M
HAHMeHBIIee JHAYCHNA HA ofioracTH BHX CyIecTBOBAHNSA.

Pyrrnua f HaspBaeTcs OTPAHWYEHHON HA HEKOTODOM MHO-
MectBe M, ecan cymecTpywor uneaa C, u C, Taxue, 4To AAA
Bcex ¥ € M Bumnoanserca mepasercteo C € f(x) € C.
Joxaxure, yTo GyHKIHH, rPadK KOTOPRIX IPeACTABICHE
HA pucyYHEax 11 u 12, orpaEnieRw Ha 06JaCTH HX CYIIECTRO-
BAHHA,

Joxaxure, uTo ecna PyHrums [ umMeerT HARBOALIIEE B HAN-
MeHblllee 3HaUeHHA HA MHEOKecTBe M, To oHA OrpaHAYEHA HA
STOM MHOKECTBE,

IIpmBenuTe npEMep AYHKIMH, oOpereaeHEHONl W orpaHHYeH-
HoO#t Ha oTpeske [a, b], HO He HMelomell AY HaunbGoabuIero, HY
HAWMEHBIOEro 3HaYeHuii Ha orpeske [a, b).

IIpueeguTe npuMep HYHKIMM, ONpPeAc/JSHHOI M OrpAHAYEH-
noii Ea R, HO He MMewImeid FE HamRGOABIIEro, HH HAMMEHBL-
mero suagenvii na R.

JoKa:KATe, YTO ecan OyHKIMA [ HMeeT Haw(oabllee B HAW-
MeHbIIee 3HAYSPHHA Ha oTpeske [a, b] , a orpesor [a,, b,] AB-
JnfAeTcH YacTwio oTpeska [a, b], To:

> : i < mi .
W max f(x) > max f(x):  6) miy 1(x) < mip, (x)
JoxakuTe, uTo ecav GyHKIKHA [ HMeeT HAWOOJBIIEe W HAA-
MeHblIee 3HAYEHUA Ha oTpeske [a, b], npauem 1{2&3}: f(x) =
= I[iug f(x), To pyuxuma f avaserca nocrosHHON Ha OTpes-
ke [a, b).

Hokaxure:

a) max(x + l) = -2 @) min(x + %) = 2.

x<0 x x>0
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17.82.

17.53.

17.54.

17.58.

17.56.

17.67.

1 7.58.

17.59.

17.60.

126

Haifigure Hanbonbioee ¥ HaUMeHbIOee 3HAMEHHH (QYHKIMN:
2

B Y=y BV T w10
= 2 = 20-9
Oy==7 DRl Jy T

DyExUHg Y = %‘g—o onpefeleHa TOABKO AAA NOMYCTH-

MEIX IeAMX sHadeHHH x. HalixuTe ee Hanboabmiee 3HAMEHHE,

22+ 2x -3
x4 4%+ axt -
NYCTHMEIX HeanlX 3HaveHHl x. Haitaure ee HanGonblree ana-
YgHHe,

DYyHKDHA Y = 3 onpegenesa TONLKO JJIA A¢

Pemmare ypaBHEeHRe:

a) Vel ~2x +5 = 1 + 2x ~ x%;
6) vx° - 2x +5 = 6x — x* - 8.

Haiiaure HauMenbinee 3HAYEAHE PYHKIIHH:

8) y=|x|+|x-1f

6) y=|x|+|x-1]+[x-2];
B)y=|x|+|x-1|+|x-2|+]x-3]
NDy=|x|+|x-1+..+|x-n|,ne N

IOna xaxgoro sHaseBHH napaMetpa ¢ Haliaute HanGoabiee
M HauMeHbInee 3HAYeHUHA pynknmun (17.57—17.59):

a) y = x* + 4x + 5a Ha orpeske [-1; 1];

6) ¥ = —x° + 4x — a Ba oTpeske [-1; 3].

a) y = x° — 4x Ha oTpeske [-1; al;
6) y = —x* + 2x — 8 =a orpeare [a; 3].

a) ¥ = x°* — 4ax uHa otpeske [-1; 2;

6) y = —x° - 4ax + 7 ®a orpeaxe [~2; 3].
B) ¥ = x* + 2ax + 5 Ha oTpeske [~1; 1];
r) y = x* + ax - 5 na orpesxe [-1; 1].

HaitauTe Banboavilee H HaAMMeHbIUES SHAYEHHMA (YHKIHR
(17.60, 17.61):

a) y = vx? + 25 + x* + 2% + 3 ma orpeske [-3; 3);
6) ¥ = va® + 25 + x* + 22* + 3 ma orpeaxe [-1; 3].



17.61. a) y = x° + 2x + 8 Ha orpeare [-1; 3];
6) y = V10 — x — x* — 2x + 3 ma oTpeske [-1; 3];
B) y = x° + 3x° + 8x + 5 Ha orpeare [-1, 3].

17.62. PewnmnTe ypaBHEHHE:

a) V5 —x +130 = 2® + x;
6) vx - 2 - 8 = -12x + 6x% — °.

§ 18. YETHBIE W HEMETHBIE GYHKLMM

18.01. Kaxue us npuBeseHHHX Ha pucyHKe 15 rpadukor apnawrca
rpadhuxamu:
a) veTHoil dyHrIAR;
6) meueTHoll QYHRINM;
B) QYEKIHHA, He ofaafaiomnX cBOHCTBOM 4eTHOCTH M HeYeT-

HOCTH?
[F Y 77
i /r I
o x Ve 0 x
a) 6)
VA 7Y
) 1 1779 1
!
8) r

Puc. 15 (Hayano}

127



18.02.

18.03.

128

¥ Y Vi ]

. [T

a) )

7 L7 )
ONATE b iR
/ f}/\\J! } NCIAo & [ J[*

%) 3}

Puc. 15 (okoH4aHue)

HoxaxnaTre, ¥T0 ganHaa GYHKUMA spiseTcd dertHoH (18.02,
18.03):

8) f(x) = 10 B) #(x) = —*—;

x" -3
6) flxy=2*+1; r) f(x) = 2% + 1o + 22
a) f(x) = 22— | x| + 5;

6) g(x)= V3 - x + V8 + x;

_ 2 —x )
B) 8(1) = 31—x—31+x’

3x+1 3x -1
) flx) = - .
) f) 2 -Bxr+1 x*+5x+1




18.04.

18.05.

18,086,

18.07.

Jokaxure, ¥T0 faHHad GYHKIIUA ARIAeTcA HederHol (18.04,
18.05):

a) f(x) = Sux;

6) f(x) = x® + 3x;
7

B) &(x) = xf_ g

D) fx) = ava® + 11 + i
a) f(x) = x| x| - 2¥x;

6) 8(x) = V5 —x — V5 + x;

2
2 -38lx| -5
B) &(x =7—-L7—=-;
) 8®) 1-x-V14x
2x+1 2x -1
x) = + .
r) fx) 2 -6x+T x°+bx+7

Hoxamure, uro dyrrnua f(x) = \/xT— = 4 3\.(.‘&5l -t
ABJAeTCA OJHOBDEMEHHO M 9eTHOH, u EeueTHoil. Haligure
MHOMeCTBO 3Ha4YeHH# aroll dyexumu, [Ipngymatite eme npnm-
Mepwl Tak\ex GyHrouil.

HMoxaxtmre, uTo aaHBas GYHKINA He o0/ajaeT CBOHCTBOM deT-
HOCTH H HEJEeTHOCTH:

a) f(x) = 5x + 1; n f(x) = fﬁ;

6) f(x) = 25" - Bx +T; @ f(x) = PP+ x+ 1;

(x +1, ectd x < 0,
B) f(x) = V-3x + T; x) f(x) = {5, ecom x = 0,

222, ecrur x > O

(2 — x, ecomr x < 1,
D fx)=vx: +2 - x3 a) f(x) = {5, ecm x = 1,

3 — 2%, ecm x > 1.
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18.08.

18.09,

18.10.

18.11.

18.12.

18.13.

18.14,

18.15.
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Hoxaxure, uro Gyaxuma ¥ = [-x] + [x] — wernan, a y =
= [~x] — [x] — BeueTHaxn, rxe [x] — meaax yacTs x, T. e, Hau-
Go/baIee HEenoe INCao, He npepocXoaamee aucao x. ITocTpoirre
rpapurn >THX PyBRKUMiL.

IIycre dyEKnus f onpeaedeHa Ha R. JoxaxuTe, 4TO (yHK-
i y = f(x) + f(-x) m y = f(x) - f(—x) ABAsIOTCA YETHHIMY,
a dysrnan y = f(x) — f(—x) — HeuerHoil.

Hoxaxmre, aro mobyw Gyaxnuio f, onpenexennayio Ha R,
MOMHO O[e/ICTARYTE B BHJe¢ CYMMEI Y€THOH H HedeTHoH dyHK-
i,

IIpeacraBseTe, eciM 3TO BOSMOKHO, KadAyi0 U3 GyEKIUE A3
sapgaum 18.07 B BAfe CyMME 94eTHOK B HedeTHOR DyHKIMII,

CyMMa RaKWX W3 NPHBeJeHHEIX EHXe QyHKIWA sBIsdeTcs
4YeTHOH, & KAKWX HET:

a) fix) = x* - 3x + 1 n g(x) = 8x + 3;
6) f(x) = 22 + Jx = g(x) = 2 - Jx;

B) f(x)=§—x*ngcx)=";2;

) @) = Ao -2t g = 22

x -1

B @) = g - W e = (5

CyMMa KAKHMX U3 NpPABEACEHLIX HHHe GYHKIN SRaaeTcH He-
YeTHOH, & KAKHX HET:

A f(x)=x-3x+1ugx)=-2*+5x-1;
6) f(x) = 8¢ + V—x 1 g(x) =%-J§?
MpugymaiiTe Takne ¢pyExmmn f(x) m g(x), awTobu mx cymma

Gping yeTHOM, 4 pasHocThL HeueTHON GyHKIUAMEA, Momxno 1
NPUAYMATE Takwe byHHIHH A MPOMIBEALHHA H IACTHOrO?

IIpencrasbTe BAEAYI0O GYHKIHUIO B BHIE CYMME! YeTHOI W He-
qeTHOR Gy

a) f(x) = x + ¥3x% - x + 11;
6) f(x) = x ~ [x],

rae [x] — uemas 4acTh X, T. ¢. HaHGOALIDEE HEA0e UUCTIO, He
npeBocXoasiee YHEAO X.



18.16.

18.17.

18.18.

18.19.

18.20.

18.21.

18.22.

18.23.

18.24.

18.25.

Moraxkare, 4To dyHROMO f(x) = x + V822 — x — 11 meab3a

OpPEeACTABMTE B BHEe IeTHOH K HeverHoO# ¢yHKRUMIL.

HoraiuTe, uTo ecan olJacTH onpefeleEHA ABYX HEYETHBIX
dyuxmuit f{x) u glx) uMeror xora G ofHY ODIHYIO TOYKY, TO
dyaroem y = f(x) + g(x) 1 y = f(x) — g(x) ABASIOTCH HETETHHMH,

Horamxwure, uro ecxnm ofuacTu onpegeleHUs! IBYX HeHeTHBIX
dyurmuii f(x) 1 g(x) uMeloT X0oTA OB OZHY OGMIVIO TOYKY, TO
byuxpm y = flx) - gxX)m y = ﬁ%))- (ecny oHA onmpeaeneHa)
ABAAIOTCA JETHRIMH.

Hoxaxure, uTo ecauy oGAacTH ONpefeNeHAA ABYX YETHEIX
dyERnui f(x) u #(x) uMeioT XoTa (B OAHY 00IYI0 TOYKY, TO

QWHR;:H;! y=1(x)+ g(x); y = f(x) - g(x); y = flx)-(x) m
= =)
V=
IIyeTs f(x) — HeueTHas GyHKOHA, a #(x) — ueTHAR B ofnac-
TH UX ONpejelleHHA HMET XoTA Obl ofHY OOy TOYKY.

Hoxaxute, ato y = f(x)gx) m ¥ = % (ecnu ona ompepe-

(OCJIH OHa onpe,ne.uena) ABJMHKTCH YeTHHMH.

JleHA) — HeueTHBIe (HYHKITHH,

IIyeTs f(x) — HeueTHas GyHKIMA, a g(xX) — YeTHAA B QYHEK-
nua y = g(f(x)) onpenenena xora 6w B ogHOM TogKe. Moka-
xuTe, ITo byEKuHA ¥ = g(f(x)) v y = flg(x)) apnaoTea vyer-
HBIMH.

Horaxure, aTo ecau pyrxuusa g(x) onpefeneHa XoTd OW A1A
OIHOTO HeOTPHIATEALHONC SHAYCHN A ADTYMEHTa, TO OYHKIWA
y = &(| x |} aBnserca gerHoi.

JoxaxxuTe, uTo ecaH GyHKOUA g2(x) onpegenesa XoTd Okl Ansd
OHOI0 HEOTPHIATENLHOND JHATCHHA APIryMeETa, TO (PYHRUUA
¥ = 2(x°) sBAgercs geTHOH.

HJoraxnTe, yto ecau f(x) — ueTHan GyHxuEa M PyERKUNA
y = 2(f(x)) onpezenena xora 6u B 0AHO TOuKe, To ¥ = Z(f(x))
geTHaa GyHKINA.

Moxxer au yeTHas GYHKOHA OLITH OOpEAeNeHA: a) TOABKO
B OfHOU TouKe; §) TOALBKO B ABYX TOYKAX; B) TOJBLKO B Tpex
Toukax? EcAH MoeT, TO KAKHM cBolicTBoMm o6xagaioT st
TOYKH?
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18.26.

18.27.

18.28.

18.29.

18.30.

18.31.

18.32.

18.33.

18.34.

18.35.

18.36.

132

Moxer au neueTHaxn GYHRUMA OWTH onpeaeneHa: &) TOJBKO
B ofHOit TOoukKe; O) TOABKO B ABYX TOYKAX; B) TOABKO B TpeX
Toukax? Ecim MoXeT, TO KAKHM cBolicTBOM oOJIAJAIOT TR
TOUKH?

IIycre Beuermaa dyEKUMA [ onperenena B Touxe 0. Yemy
MoKeT paBEATECA f(0)?

IIycrs yermaa ¢yErnma [ onpenenena B Touke 0. Yemy
MoeT paBEATECA f(0)?

I'patdhur BedyeTHOH JYHKIIHNA nepecexkaeT ock aGenuee B 10 Tog-
KaX, JOKAYKHTe, 9T0 »Ta QYHKIHAA He onpeaenera B Todxe 0,

I'padmk gersoil dyErIEH nepeceraer ock alcxnce B 171 Toy-
Ke, HAMANTE:

a) eymMmmy alcnuce 5THX TOYeEK;

6) npouspeaerHe abclHce 3THX TOMEK.

I'padmak HeverHOH QYHKIMH nepeceKaeT och opAHHAT B 1111
TOYKAX, HafiauTe:

a) cyMMy abcoyce 8THX TOYeK;

6) npousBeneHHe abcuiee 3THX TOYeK.

%% + —— npu x < O,

Hoxaxxure, uro dyaxuua f(x)= 7 =+2 -
m - x2 npH x > 0
HeYeTHAaA.
o upr x < 0,
Hokaxxure, yto dyEKRAEA f(x) = x+ —
x*+ - opu x > 0

HeTHAA.

IIpw KAKHX SHAYEHNHX NAPAMETD2 4 YpABHeHHe

VO +11x + 8% ~ V9 ~ 11x + 32 = @ mMMeeT HeueTHOe
YHECJI0 PASHEIX KOpHe#?

Ilpu xKaKux 3HAYEHNAX NAPAMETPa & YPABHEHHE

N9+ Tx + 2* + V9 - Tx + 2* = @ umeer HeweTHOE WMCIO
pasHBIX KOpHeH?
IaHo ypaBHeHHe 5x® — 13x = /32 — 32x — /32 + 32x.

a) Horamure, uTo “THCA0 —1 ABAAETCH KOPHEM 9TOTO YpaEB-
HeHHA;




18.37.

18.38.

18.39.

18.40.

18.41.

18.42.

6) AokajcuTe, YTO SAHHOEe YPABHEHNE HMeEeT Heé MeHee Tpex
KOpHeM;

B) HaliauTe cYMMY BeeX KOpHell yparHeHHA;

r') cpapHHTE ¢ HyjeM MpoHsBeaeHHe BeeX KopHell ypaBHeHHA.

Iano ypapHeHHe 6x5—3x+%=\/8+8x-\/8—8x.

a) Jorammre, aT0 uncao 1 ABNAeTCA KOPHEM 3TOIO YABHEHHAN;

) Joka;KATe, YTO JAHHOE YDABHEHHE HMEEeT He MeHee ABYX
KOpHeIL;

B) HaiiATE CYMMY BCEX KOpHEHd ypaBHeHHWS;

I) cpaBEHTE ¢ HYJIEM NMporsBeneHHe BeeX KopHelt YpABHeHMs,

Hokaxure, 4T0 YMCAO —2 ABNAETCA KODHEM ypaBHEHUS

LS _2t x| _ _ 9
x ] + 1

KOe BeeX KOpHell ypaBHeHH.

» H HAHZUTE cpegHee aprMeTHUEC-

Haitnure cpenmee apugMeTnieckoe BeeX KopHeli ypaBHeHnSA

- 2 _ 7—9x2-
2 Jx[+1

Jooopeaenure dyaxuuio f(x) Tax, 9rofel OHa CTANA IETHOIL!

2 ..\ f3 -
8) f(x) = x 3~x,mpu x <0,
npu x = 0;
38z - x +3 mpH x <0,
] === 7 8
) ) { 5+2* "npux 20

JooopesennaTte dyaKmpmo f(x) Tak, urolikl oHa cTaxa HeueTHOI:

B‘)i_.(x)={1+:4:""—\/1—:«':,1:[1')!1:4:40,
opr x > 0

2 _ opz x < 0,

) 1) {x3+5 mpu x 2 0.

Hoxaxnare, aro $yHEKIMIO f(x) Heansda AoonpelelHATh TAK,
ITO0RI OHA CTANA HeYeTHOMH!

2
8) flx) = x*—J8—-x,mpu x <0,
mpur x = 0O
_Jex* —x+3 O x <0,
ﬁ)f(x)—{ 5+x° mpux >0,
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18.43.

18.44.

18.45.

134

Haro ypasaenue 5x° — 8x| + % + %

a) Horaxm|re, 4TO sHECI0 —1 ABAACTCH KODHEM JTOrO YpaB-
HeHH;

6) mokaxkHTe, UTO AAHHOE YpABHeEMEe MMeeT He MeHee IBYX
KopHeil;

B) Balfaure cYMMY BeeX KopHelt ypaBHeHAA.

Hafianute cyMMy H mpoHaBeaeHWe afGcnmcc BeeX TOYEK Iepe-
5

ceuenns rpaduxa dyskmun f(x) = x' — 8«5 + 2x - |x|——2

¢ rpadwurom opamoit dx — 2y + 5 = 0.
DOyeruna y = f(x) onpegenena Ha OTpesKe, CHMMETDUYHOM

OTHOCHTeJEHO TOUKH ¥ = 0, n apasgercs yernoi. Mocrpoiite
rpapux dyaruuu (puc. 16).

77 Y 77 Y
,I \
) k1 \ 0 >
a) 6}
7] 77
/| N
7 1 0 1
B) r)

Puc. 16 {Havano}



7 )

7

al 4

fad J

a)

Pwc. 16 (okoH4aHUe)

e}

18.46. ©Oyrrnua y = f(x) ompejemena HA OTPeaKe, CHAMMETDHYHOM
OTHOCHTEJNBHO TOYKH ¥ = 0, U ARAAeTca HeyerHoii, JocTpoitre
rpaduk ¢pynxnmu (pec. 17).

7 7
]
>
ol ? o x
a) 6)
Th 77 Y
/
o'\/—‘*"'? ) 1

B)

Puc. 17 {Ha4ano)}

r)
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18.47.

18.48.

18.49.

136

7 YA

A 4

Q
ny

a) 8)

Puc. 17 {okoHYaHMe)

Ha pucyskxe 18 nsobpaxen rpadpux dyuxkpem y = (x). Ilo
ctpoiite rpadrrn dyERIMI:

2 y = f(al); oy = f(lLeE)
6) y = fi- x|y r)y= f(IxIT—x}
Kakaa B3 dyERIUH ABNgeTCA JeTHOMR?

77 % 7 Y

™~
) K ) y
a) 6}
Puc. 18

Haiigure 4IHMEY OTpE3KA, COSAHHAIINENO NBEe TOYKH rpadn-
KA 9eTHOH GYHKIIMH, ecIH cyMMa abcliec 9THX TOYEK DaBHA
HyJA0, & Opon3peferne abcnuec ~36.

Mosxer ma dyHruuHA ¥ = f(x) ABAATECA YeTHON, ecau:
a) f(3) - f(-3) = 3; B) f(15) + f(-153) = -15;

5
6) (2)* ft-2) = —1; n 1 = V8?



18.50.

18.51.

18.52.

18.53.

18.54.

18.55.

18.56.

18.57.

18.58.

Yerrasd GyEKIAA BOo3pacTaer Ha mpoMexyTke [(; 3] u yOuI-
BaeT Ha npoMexyTke [3; +cc). Haiigure npoMeRyTEH MOHO-
TOHHOCTH M TOUKHM DHCTpeMyMa aTo#i dyHKuuM,

Yernad $yERUuA ¥ = f(x) BOspacTaeT Ha IPOMEXKYTKe
(—oo; —5] ; yOmmaer sa npomexxytre [—5; 0), npruem (~5)= T,
f(0) = —3. HaiiguTre mpoMeKXyTKE MOHOTOHHOCTH, TOYKH JK-
CTPEMYMA M SKCTPeMYMEI 3TOH PYHKIIHM,

Hssectso, wro y = f(x) — uernas dynxuna u f(3) + A-5)=1T.
HaitnaTe:

a) f(-3) + f(--5); B) 2f(3) + 3f(~5) - f(5);

6) f(3) + f(5) r} Tf(3) + 8f(~5) - 2f(-3) + 3{(5).

Moaxer au GbyEKIAA ¥ = f(x) ABAATECA HedeTHOMH, eCaH:
-3 10 _ 3.

a) f8) - A(-8) = 3; D7y = V5

6) f(2)- f(-2) = 1; a) f(0)- f(3) = 3;

B) f(15) + f(-15) = -15; e) f(T) + f(-7) = 32f(0)?

Yro MOMHO CKASATH 0 YeTHOCTH M HEUETHOCTH (YHKINE
¥ = f(x), ecou:

a) Ha rpadmke aTol dyuKoHM ecTh Touxu M(—3; 1) u N(3: 8);
6) f(3) = 5, a B Touke —3 QYHKIAA He ompezeseHa;

B) f(5)- f(-5) < 0, a f(2) f(-2) > O;

r) f(-2) = ~f(2), a f(0) = 5;

A) dyEruna ¥ = f(x) umMeer TPpH HyJIA B TOYKAX —9, —2 ;1 27

HasecTro, yHKUMA ¥ = f(x) ABAAETCA TETHOH U max f(x) =8,
[l_'ll]_.ill?l] f(x) = -11. Hatigure HauBoxbIIee M HAMMEHbITER 3HA-
geans 1ol Gyaxomn Ha otpesxe [-17; 1).

HasecTHo, byRxmua ¥ = f(x) ARIASTCA HeYeTHOH B %f(x) =8,
[r_rll_ill;l] f(x) = -11. Hatiaure HanGonbmee K HAUMeHbUTEE 3HA-
yerua aToit GyEKIMH Ha oTpeske [~17; 1].

Haulonpee 1 HaMMeHbINEe JHAYCHMSA 4JeTHOH GYHKIWH,
onpexedeEHOH HA oTpeske [—3; 3], ROCTHralOTCH HA KOHIAX
aroro orpeska. Halixure f(2) — £(0,3).

BepHo IW yTEEp:KAeHRe, UuTo Haulonabinee AW HAWMEHBIIEe
3HAYEHMe TPOHAIBOALHOR JeTHOH QYHKIIHH, ONpeeleHHON Ha
orpesxe [~5; 5], mpuHEMMaeTcA B cepefHHe STOTO OTDESKA?
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Orteer ofocHyiiTe AMl0 JOKAIATENLCTEOM, JHOO OIPHMEpPOM.
B kaxoM cayaae focTaTouHo mpuMepa?

18.58. Hewernas dyHxnua sospacraer Ha orpeske [0; 5] u ybuisaer
HA TpoMeXyTKe [5; +co). HailianTe mpoMemXyTEm MOHOTOH-
HOCTH M TOYKH SKCTPEMYMA »ToH QYHKUHH.

18.60. Yernada dyuxima y = f{x) BOApACTAST Ha NPOMEXNYTKe (—oc; —5]
1 yOmBaeT Ba npoMexyrrke {-5; 0], npuuem f(-5) =T,
f(0) = -3. Haliznre OpoMeXRYTKH MOHOTOHHOCTH, TOYKH
BKCTPEMYMa H 3KCTPEMYMEI 3TOH GYHEIMH.

18.61. Pyuriuua pozpacTaeT Ha npoMe;xyTre [-7; 7]. Momxer i ona
OBITH: ) HedeTHoIT; 6) yeTHo#?

18.62. MHoxecTROM 3HaueHHH QYHKOMH Yy = f(X) CAVIKHT HHTepBAN
(-3; 7). Momer 11 pangad OYHKIUS ORTL: &) werHol; 6) me
YeTHOit?

18.63. Ilpn Kaxkux aHadenmsAX 4 ypapHeHHe
V2 + 8¢ +a -2 - 8¢+ a = 8¢ - x* umeer: a) HewernHoe
THCAQ KOopHell; §) yeTHoe uuc/so KopHek?

18.64. Hauano XoOpAHHAT ABIAETCA TOIKON MEPeceTIeEUA AUATOHA-
Jeit npamMoyroapunka ABCD, cropoHa AB napanieicHa OCE
OX. 'padur GyHKoUH ¥ = f{x) NPOXOANUT Yepes BEPIIHHY A.
Jepes KaKHeé elNe BepLIHHEI NPAMOYTOJBHHKA 00A3aTeAbHO
npoiifileT »ToT I'padvk, A Jepes KaKMe MOMeT OPOATH, a Mo-
KeT ¥ He NpoliTH, ecin DYEKIMA: a) YeTHad; §) HegeTHaaA?

18.65. Hayano KoopAMHAT ABJIAETCA TOUKON mepeceveHHA MUATOHA-
neii napanmexorpamma ABCD, Eu ofjHA M3 CTOPOH KOTODOTO
He napajjeibHa ocaM KoopauHat. 'papuk dyHKIEE § = f(x)
NPOXOZUT 4Yepes BepinHHY A. Yepes Kakmue enje BepLOMHL
napajnrexorpaMma ofdasaTensHo npoiigeT 3TOT rpaduK, a
Yepes KAKHe MOKeT NPOATH, a MOYKeT U He NPOHTH, ecId QyHK-
OuA: a) YeTHasA; () HeTeTHAAT

§19. ovHkuMM y = x" (m ¢ 2),
MX CBONCTBA U FPA®MUKM

19.01. BanuinnTe BhIpakeHne B BHjAE CTENeHH ¢ HARGOABITNM HATY-
PANBHBIM MOKA3ATemeM: .
5
RNPC) SPP L F ) M € SO )
al'l’ ’ al'fblﬁ ’ (a4b5) (ab3)5 ‘
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19.02. BaxoHuyHTEe JAHHEIE 3AACH:

19.03.

19.04.

19.05.

19.06.

19.07.

19.08.
19.09.
19.10.

19.11.

19.12.

19.13.

a) a’a” = a—, ecom... }
6)a*:a"=a-, ecan... ;
B) (a")" = a—, ecan... .

JToxaXuTe, 4T cTeneRHad dyuxnua f(x) = x" npu aofom Ha-
TYPRARHOM 7 OGASKAET CHASIYIOUNMHA CEQIICTBAMN!

2) f(0) = 0; nf&)=%§nmib¢&
6) f(1) = 1; 5 1(f@) = a”.

) f(ab) = 1(a)f(b):
IoxaxxuTe, 9To ecian yucao k € N , To gyEKuua y = x> !
ABasercd HeveTHOM, a PYHKIMAA ¥ = x°* — HeTHOH.

TTocTpoiiTe Ha OLHOM stepTeke rpadmrn GyHERIHIN:

a) y = 2% r) y = —x%
6) y=2% B y=-2%
B) ¥ = x; e)y=-x

BossMuTe 3a eZHHHYHHE oTpesok 10 kneTok pameil Terpaju
H mocTpoiiTe HA OZHOM depTeke TpadMKH GYHKUME ¥ = x°;
y = 2% y = x* na orpeske [0; 1].

OmumuTte, Kak paCIIOAOXeHH OTHOCHTENLHO APYT LPYra I'pa-
buxu bysxuui y = x2°, y = ™, y = 2™,

Ilocrpoiire rpadex dyexmun (19.08—19.12):
By=(-1%  Oy=@+2%  By=@-2".
a)y=1+ x'; 6)y=2-x% B) y = x* - 5.
ay=2-(x+ 1%

B)y=(x-3°+1;

By=1-(2-x)"

a) y = 2x% 6)y= 325 B) y = —0,1x%
a) y = 2x% 6) y= %x‘; B) y = —0,1x",

Haitgure paccToAEMe MeKAY ABYMA TOIKAMH rpadmks dyHK-
myu ¥ = x* ¢ abenuccamu 3 m -3 .
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19.14,

19.15.

19.16.

19.17.

19.18.

19.19.

19.20,

19.21.

19.22,

19.23.

140

HaiiauTte paccTosuHe MEXKAY ABYMA TOMKAMH rpadura QyHK-
unny=xscaﬁcnnccauu2n—2.

Jng Kaxporo HATYPAALHOTO sHaMeHHA k HaliAuTe paccTod-
HHe MeXAY ABYM#A TouKaMu rpadmka dbyEKINR ¥ = x° ¢ abe-
muccaMu 1 m -1,

HaliguTe HATYPANBLHOE TUCAO 12, IDH KOTOPOM Irpabur dyEx-
oA ¥ = x" NPOXOART Yepes TOUKY:

a) (2; 4); ry(1; 1);
6) (-3; ~27); n=1; 1.
B) (3; —8);

HaliguTe HaTypaibHOe SHCAO 1, IPH KoTopoM rpaduk dyek-

oMM i = 2" MepecekaeT NPAMYIO, 38AHHYI0 YPaBHeHHeM X = 3,
MeXcay TouKaMy ¢ opauHaTaMu 10 u 40.

HaliguTe EaTYpaJbHEGE TUCAO 1T, NIPH KOTOpOM I'pabur QyHk-
uHK y = x" nepeceKaeT OPAMYI), 34JAHHYI0 YPABHEHHEM
x = -0,3, mexpy Toukamu ¢ opauEatama 0,0242 u (0,089,

JoxasuTe TOXKASCTEO:

Ay x®~1=(x-1E*+x+1)

)t ~l=(@x-DEF+x>+x+1)

B - 1=(x-DE*+2"+x'+ 22 + 2+ x+ 1)

r) 2B — Y= (- D™+ P+ 0 Lt
+ x4+ 1).

O60611HTe peayIbTAT NpeLIAYIIeit 342K B 3aMMIINTe BTOpol
MHOMHTeNb B pasaomerny x"— 1 =(x — 1)(..), rne n > 1 —
HATYPANLHOS THCJAO,

JoxaxiTe ToMJecTBO:

a) 2+ 1=(x+ 1)(x* - x + 1);

6) +1l=(x+1x*-a2P+F-x+ 1)

By +1l=(x+ I’ - P+t -2+ 22— x+ 1)

1) 239 4+ 1 = (x + 1)(x0% — 50 4 400 _ 419 4 4+ 4P -
-—x+ 1.

O600muTe pesyanTaT OpeALIAYINel 3a4a4H B 3ATHIOETE BTO-
poit MHOMHTEAEL B pasxomenun X" + 1 = (x + 1)(...), rae
n > 1 — HedeTHOE HATYDAABHOE YHCHO, °

Joraxure, 470!
a) ecan x > 1 u 0 — HaTypanpHoe umucio, To X" > 1;
6) ecmn 0 < ¥ < 1 u n — HATYpaxeHoe uncao, To 0 < x" <1,



19.24.

19.25.

19.26.

19.27.

19.28.

19.29.
19.30.

19.31.

19.32.

19.33.

19.34.

Hoxamxure, uro aaa dyuxnun f(x) = x", rae n — HATYDAIL-
HOE YHCJIO, H3 HEDABEHCTBA X, > X, > () caegyeT HepaBeHCTEO

flx) > f(x,).

HoxasxnTte, uro gna dyeruun f(x) = £°, rge n — BaTypais-
Hoe Iucao, u3 HepaeeHcTBa 0 < x < 1 caeayer HepapeHCTBO
0 < f{x) < 1, a 13 HepaBexcTBa x > 1 — HepaseHncTso f(x) > 1.

Joraxure, 410 ecam n, > N,, TAe A, U NI, — HATYPATLHEE
YHCAR, TO AIHA KAKAOTO YACAA X M3 HHTepBaia (1; +oo) BH-
noJHAETCA HepaBeHCTBO x™ > x™,

JoxauTe, 4TO eClH M, > R,, TAe I, U I, — HATYPAIbHBIE
THcaa, To AJAA KA Aoro uncaa x¥ 3 uarepeana (0; 1) Bumon-
HAGTCHA HePABEHCTBO X7 < x™,

Haiirure mpoMestyTKHE MOHOTOHHOCTH QVHKIHAR!
ay=2"""
6) ¥ = x*, rae k¥ — HATYpAIBHOE YHCIO.

Mokaxure, 970 QYEKIHA ¥ = x° + Tx — 2 BospacTaer Ha R.

HaiianTe npoMestyTKE MOHOTOHEOCTH GyHKIHM:
a)y=x"+3+x-11; 6) y = x° + 3x' + 2% - 132.
PemnTe ypapHeHHe:

a) 2x° + 3x = 5; r) 3x" + 8x%*=11;

6) 3x° + 5x° = -8; ) x*® + 3x*= 38;

B) x° + 3x = 38; ) 2x™ + 3x™= 5 — /26.

Ina Kaxaoro sEaYeHAA NapamMeTpa b onpeneJHTe KOXHNYECTRO
AeCTBATENLHLIX KOpHe# ypasuenans (19.32, 19.33):

a) x¥ = b; ) +3%=b;

6) x'% = b; ) 2x® + x' = b;

B2 + 5+ x=b; e)2x' -3 +b=0.
a)2x' -3 +b=0; B) 2x* ~ 3bx® + 2b = 0.

6) 2x* + 3x° + b= 0;

HaiiguTe BCce TaKHe meanie uncaa k, Mae MeXxXAy YAciaaMu B U
k + 1 nemuT xora 6B OAMH HYIb QYHKOHRA:

a)y = 8x° + x — 5; B)y=x"+x%-111.

6)y =177~ x* - 5x;
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19.35.

19.36.

19.37.

19.38.

19.39.

19.40.

19.41.

19.42,

142

IlocTpoiiTe rpadbux dyEKoAN
x%, ecnm x < -1,
flx) ={x' — 2, ecnun -1 < x € 2,
22 — 2%, ecom x > 2

H ¢ IOMOIIEI0 MpadiKa YKAMKHITE IPOMEKYTKH ee MOHOTOHE(-
CTH, TOUKHN PKCTRPEMYMA, PHKCTPEMYMEI H KOJINYECTBO €@ HyJeil.

%, ecH x < -1,
Mocrpoiite rpaduk byakmuu f(x) = {x*, ecm -1 < x <1,
2-x* ecom x> 1

M ¢ NOMOIIBIO I'PAGMKA YKAXKUTE IPOMENKYTKH ¢ MOHOTOH:
HOCTH, TOYKH JKCTPEMYMa, SKCTPEMYMK H KOJIHIECTBO €6
Hy e,

HalianTe Hanboabmee U HAMMEHbIICE 3HAYEHMA, A TAKKE
MHOJKECTBO 3HAYCEH bynxumu y = x* Ha MHOKECTBE:

a) [1; 2); B) [-1; 2; x) (-1; 2].

6) (-3; -1]; r) [-1; 2);

HaiiguTe Haufonbplee ¥ HaMMeHbINee JHAYEHHS, 8 TRKME
MHOXKecTBO sHaveHU# Gynkumm y = —8x° Ha MHOMKeCTBe!

a) [1; 2]; B) [-1; 2]; a) (-1; 2].

6) (-3; -1]; r) [-1; 2);

Haiiante Hauboabillee W HAWMEHbINee 3HAYCHUA, 8 TAKKE
MHOKeCTBO 3HaYeHMiH Gymkmau y = x° + 2x — 3 Ha oTpeske:
a) [1; 2]; B) [-1; 2); a) (-1; 2],

6) (-3; -1); r) [-1; 2);

Haiizpre Hamfonnilee H HaHMeHLIOee 3HAYEHAS, A TAKKEe
MHOMKecTBO sHaveHuil GyERuuE ¥ = x® + 2x% — 5 Ea oTpeake:
a) [1; 2]; B) [-1; 2J; m) (-1; 2].

6) (-3; -1]; ) [-1; 2)

OnpefenuTe B YETH PEXYTOJIEENKA, BEPIIHHEI KOTODOTO Jie-
xKaT Ha rpaduxe QyEKIME y = x*' ¥ umelor aGemmeckr -13;
-7; Tuld.

OnpeaennTe BUA YeTHIPEXYTOABEHKA, BEPIIHHEL KOTOPOTO je-
sKaT Ha Tpaduke GyHKuME ¥ = x°'* u uMeor abemnacerr -13;
-7: Tm 13.



19.43.

19.44.

19.45.

19.46.

19.47.

19.48.

19.49.

19.50.
19.51.
19.52.

19.53.

19.54.

19.55.

OnpeneanTe NAOMALS YeTRIPEXYTOAbHHKA, BEPIIHHKI KOTOPO-
r'o J€)KAT Ha NepeceyeArd NPAMEX ¥ = 2 H x = -2 ¢ rpadmka-
mMu pymxumit y = x' my = 2%,

Ounpenenvre N10MAagE YeTHPEXYIONBHAKE, BEDUTHHEI KOTODO-
r'o JIS;KAT Ha mepecedeHHH NpAMEIX x = 0,6 w x = -0,5 ¢ rpa-
duxanm dymxmmit y = ' w y = £’

Onpeaennre OI0MANE YeTHPEXYTOJBHAKA, BEPITHEK KOTODO"
PO JIEXAT BA NEPECETeRIN UPAMEIX ¥ = 2 u x = -2 ¢ rpadaKa-

M byEROoHE ¥ = 2° 1y = 2%
ITocrpoiiTe rpadpnk GyHxnny (19.46—19.49):

a)y=|x| 2% B y=2x| 2%+ 2%
6) y =] x| x* + 2% y=|x| £ -05x
ayy=|x' - 1]+ x%

y=lL-1|+|22+1];
py=|22+1|-|2*-1};
NDy=|2*+1|-[2- 1]+ 2.5

B) ¥ =0,5( 2" - x*| +[2® + £*|);
6) 0,5( 2° + | - | x® - %))

£ _ @ _ o0
a)y=x+}—r—-m-lx1 s 5)y=x_—|im_xxal'

X

IlocTpofiTe BA oxHOM dYepTexke rpaduk GyEKoHm (19.50—
19.52):

y=x% y=x% y=x7"
y=x7% y=x* y=x"
y=x" y=x7% y=x"(opux>0).

HocTpoiire rpadnur dpyaroun (19.53—19.55):

Ayy=(1+x7" B y=—x+2)
G)y=1+x"; NDy=-2-(=)L
ay=|x+1["~1; By=(x[-D"-1;
By=(x|+1)"-1 )y =z~ 17-1]

) y=05(x"-x| + x +x7%)
Hy=1-20"'+Q+0)"-1-|x)"
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19.56.

19.57.

19.58.

19.59.

19.60.

19.61.

19.62.

19.63.

144

Hcxoza w3 onpenesnennsa QyHKINH, yORBaomel HA MpoMe
KYTKE, NJOKHHTE, yTo PYHKDAA I = x"8 yGriBaeT Ha mpoMe
xyTKe (—oo; 0).

Hexoaa us onpenenesuda GyHKOHMW, BoapacTalomeii Ha npo
MeKyTKe, JOKAKHATe, TTO (DYHKIMA ¥ = X * BOSpaCcTaeT HA IIpo-
MexyTKe (—co; 0).

Hexons us cpoliets QyHROHN I = x%, moxaxcare, 9To byHK-
muA ¥ = 3(x + 5)°— 2 y6riBaer Ha mpoMeskyTKe (-5; +0).

Hceaexyiite GyHKOUM HA YETHOCTh W HEYETHOCTE!
a)y=ax"% B y=x"+ 27 Wy=x"+a>
6) y = 7%, N)y=9%-Tx%

VYeragopuTe, o6agaeT J¥ CBOHCTBOM Y€THOCTH HAH HEYET-
HOCTH (GyHKIINA:

a)y=(x-17%

6)y=(1-2)"+ (1 + 2%

By=2+0"-(2-2"

Dy=0x-1%)"-2*-1;

BDYy=0(x-1"+ 2x + 1 - 3¢ + J1 + 8a;

y=(x-D)"+2x +/3 -2 +J3 + x;
#Ky=((x-8) )" -2+ V8- x - V3 +x - 25,

HaiianTe ofaacTh onpefeAcHNA, NPDOMEKYTKH MOHOTOHHOCTH
M MHOMXKECTBO 3HaYeHHMHA QyHEKI[INH:

ay=(x+5"-11; B)y=(3x+ 1)°-5;
6)y=2(x-6)"+3; r)y=-5(7Tx - 1)°-2.

Haixaure ofnacTe OOpegeNeEHA, OPOMeKYTKH MOHOTOHHOCTH
M MHOXXeCTBO SHATYPHHH KaXmoil B3 GyHKIAi:
a)y=(x-57-11 B) y = (8x — 1) - 5
G)y=2(x~6)y"+3; rfy=57x-1)y'-2.

PaccMoTpHTe rpaduk GYHKOHE § = X' 1 HaliguTe:

a) Bce eroc meHTPH CHMMETDPHH;

0) Bce ero ocH CHMMeTDHMH;

B) ANTMHY OTPE3Ka, <BhiceKaeMoro» rpadpukom aanHoH QyHK-
OWA, HAa ONPAMON Y = X;

r) obine TouxH rpadwke gaHHOH GYHKINN W mpaMoit x + y =
=-2,5;

) BCe TAKHE BHAYCHMHA MADAMETDA G, IPH KOTOPHIX MpPAMAS
X + ¥ = @ HMeeT ¢ rpadhHKOM AAHHOK GYBKUHH DOBHO OJHY
obmyo TOUKY.



19.64. PaccmoTpuTe rpaduK GyHEKIRE ¥ = ¥ ° K HaliguTe:
4) Bce ero OeHTPH CHMMEeTPHH;
() BCce ero oCH CHMMeTpPHH;
B} INHHY OTPE3KA, ¢«BEICeKaeMoro» rpaburom gannoii QyEK-
IM¥ Ha npamMoi y = 16;
r) obimue TOYKH rpatdhuKa a0 GyHKIAA ¥ OpaAMoii ¥ + y = 2,

19.65. Haiipure dyaxnmio, rpadHK KOTOpoid cuMMeTpudeH rpadMKy
GYHKINY ¥ = x OTHOCATENEHO:

a) ocu Ox; o) Touru (1; 0);
6) oca Oy; e) rouxn (0; —3);
B) Havajla KOOPZHHAT; &) rouxn (1; —3).

r) npsivoii y = —x;

19.66. HaiinuTe dyHKIINIO, TpadhuK KOTOPOIl cHMMeTpHYeH rpaduKy
OYHKOHH Y = X™° OTHOCHTEJBHO:

a) ocu Ox; A) npaMoit x = —-3;
6) ocu Oy; e) ToukH (1; 0);

B) HAYAJA KOODAWHAT; #*) Touxn (0; -3);
r) mpaMoit y = 5; 3) Touxu (1; -3).

19.67. Haiianre yHKUHIO, Ipadar KOTOPoil cAMMeTpHYEH Ipadiiy
dyarmmm y = (x - 2)"' + 8 orHOCHTENBHO:

a) oca Ox; n) npamMoit x = -1;
6) ocu Oy; e) mpamMoit y = x + 1;
B) HAYAJA KOOPIHHAT; ) ToukH (1; -3).

r) mpamMo# y = 1;

19.68. Hafigure HauOGONbINee H HANMEHbmIEE 3HAYEHHA QYHKIHH
¥ =3(x — 2)" + 2 Ha npoMexxyTKe:
a) [-5; 1]; B) [1,99; 1,999];
6) [3; T]; r} [2,0001; 2,0002].

19.69. HaliguTe Haubonabinee M HAMMEHLINSe 3HAYCHAA (PYHKIHH
¥y =-3(x + 1) + 5 ua mpomexcyTKe:

a) [-3; -2]; B) [-0,999; -0,99];
0) [-0,5; T]; r) [-1,0005; -10 004].
19.70. HaiifpTe TOYKHA HKCTPEMYMA M JKCTPEMYME QyHKIAR:
a)y=|x"-3]
6)y=|x"-1];
= -1 m
B) Y | x < |
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19.71. IloctpoiiTe rpadme 1 OpoBeauTe HCCASHOBARME DYHKLHUA:
a)y=(x|-2"+1; B)y=|x"~1|

19.72. Hcenoansys ceolictea dyaxnmit, cToamex B nepolt u npasof
YACTHX YPABHEHHMH, DelllNTe 3TH YPABHEHHA:
a) Vx = 30(x + 1) B) ™ + 3x° 4 5x P = 9;
6) x% = 4(x - 1% r) 2" + 4x7® + 82x7° | = 2,

19.73. HalizuTe Bce Takue 3HAYEHHS napamerpa b, Ias KOTOpPEX
CYIECTBYET TAKOE YMcio p, YTo rpadukr dyaxmun y = (1 +
+ b)™® pacmoznomeR HEXKe DpPAMOI y = p. [lna Kamaoro Taxo-
To b yrasHTe BCE BOIMOMCHEIE SHAYEHMA p.

§ 20. oyHKuMA y = ¥x, EE CBORCTBA U MPAGUK

20.01. OoxakuTte, wro yncao 0,2 ApageTca KyORYeCKAM KOPDHEM H)
wpeaa 0,008 u KopHeM cegeMoii creneHH n3 wuexa 128 - 107,

20.02. Mexay KAKMMM COCeTHMMH OEJBLIMHM YHCJIAMH HAXOIHTCR
YHCA0, KyOHIecKHii KopeHEb A3 KOTOPOrNo paBeH:
a) 1,3; 6 -3,1.

20.03. Buiumcanrte Ges MHKPORANBKYAATOPA KyOHYeCKHe KOpPHH U3
cneayiomux yucen: 8; 27; 64; 125; 729 000; 1 771 561;
0,000512; 0,493039.

20.04. Buruncaute 6e3 MHKDOKSILKYIATODPA MPOW3BEACHHE

(F1259712 - 1)- (31259712 - 2)- (31259 712 - 3) x .
X (1259 712 - 1 259 712).

20.05. Ilocrpoiite rpaduk GpyaKrouM:

a) y = ¥+ 6) y = (¥x).

Pemnte ypaseenme (20,06, 20.07):

20.06. a) ¥z = 3 O e
6) ¥2x -1 = -5 r) ¥« - x +28 = 3.
20.07. ) ¥x = $7x - 5; s g3l = frrl

6) x -1 =Fx+1; DYl -x-2=-Y2+2x-x.
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20.08.

20.09.

20.10.

20.11.

20.12.

20.13.

20.14.

20.15.

20.16.

Cronexo myneii momer GriTh B unciae 100..0, aTobm Ky6n-
YecKuii KOpeHb M3 BTOTO WHeAA GBI HATYPAILHBIM YHCAOM?

Croanko Hyde#l nociae sandaTol MoxeT 6HITH B YHCHAe
0,00...027, yrobu rKyOouyecKHil KOpPeHB M3 3TOrC YHciaa OnLl
PALMOHANBHBIM HMHCAOMT

Kakoe HamGoJbmee KOJHHMECTBO HAYIIHX HMOAPSA TPeX3HAU-
HBIX HATYPAJBHEIX YHCE HANO (MOKHO) B3§iTh, UTOGH cpegH
HUX He GBLI0 HM OZHOTO YHCIA, KyOHYecKHH KODeHb H3 KO-
TOPOro ecTh HATYPAIBHOE THCI0?

IIpn momMomu MAKPOKAJNBKYJIATODA BHIHCIATE ¢ TOYHOCTHI)
a0 0,001 xopun xyBugeckme ua: 234; 2 340; 23 400; 234 000,
2 340 000; 23 400 000.

IocrpoiiTe Ha OfHOM YepTexe rpadMEm GyHKIEH ¥ = x° W
y = %—c 1 nepevaxcanTe cpolicTea GyHKIEAR Y = Q/; : a) ob-
AacTh onpefedenuda D(y); 6) MHoxkecTEo S3HaveRuit E(y);
B) HyJ/A QyHKLHH; I') IPOMEMYTKH MOHOTOHHOCTH) A) IpoMe-

JKYTKH BEITYKJIOCTH; €) TOYKH 3KCTPEMYMa; K) DKCTPEMYMEI;
3) 4eTHOCTHh HJIH HeYeTHOCTH, ) HauboJblllee H EAHMEHbIIIee
BHaAYeHUA.

IlocTpotite rpadhuk ¥ HecxeayiTe dyaxouo (20.13—20,15):
a)y=2+§/;; r)y=§/2—_x;

6) y = 8- ¥u; my=¥2-x-3%

B) y=¥xr-1; y=2-¥xr+1

a) y = 2¥x; B)y=§/%;

6)y=m; r)y=2§/2—_x—1.
a) ¥ = |¥xl; B y=[1~-¥r-2|
Oy=2-fxl Dy=|1-=-2]

Paccmorpure nocTpoeHHEIe Ha OJHOM Jeprexe I'padmrn GyHK-
mmit y =a; y =x° u y = Yx. Mcnoanaya sTu rpaduxe, cpas-
HHUTE THCaA:

a)0,7Tu {‘/(ﬁ; B)1,3m %/1,_3;
6) 0,7° u 30,7; rN1,2°u ¥1,2.
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20.17.

20.18.

20.189.

20.20.

20.21.

148

3anumunTe B NopAAKEe BOAPDACTAHHA YHCIA:

a) 30,7; 3-0,7; (0,7)% (=0,7)%; 1; -1 u 0;
6) 31,1; ¥-1.1; (L1% (-1,1)% 1; ~1 1 0;
8) 30,2; §-0,2; (0,2)% (-0,2)% 1; -1 u 0;
r) ¥1,2; §-1,2; (1,2)% (-1,2)% 1; -1 u 0.

Ilpamas, 3afaHHAA ypaBHeHHem x = —0,3, nepecekaeT rpa-
bvxn byEKumEl y = x; ¥y = o y= 3’/-; 1 ock abcuuce co-
OTRETCTREHHO B ToUKax A, B, C u M. Tpebyerca:

a) HANTH KOODAMHATHI STHX TOUEK;

6) HaliTH pAuUHE oTpeskoB AB, AC, BM, CM, BC;

B) SAfHCATDL M0 NOPHARY (B HANIPABJACHHH OCH ODAMHAT) TOY-
KH A,, B, u C,, apaaomueca NpoeKuamu Touex A, Bu C
H4a OCh OPIMHAT;

r) HAWTH KOODAMHATH To9eK A,, B,, C; u M,, ciMMeTpHYHREIX
AaHEEIM ToukaMm A, B, C 1 M oTHOCHTeNRHO OpAMOld I = X;

) Ha¥TA KOODAMHATH cepefuH oTpesros MM, n CC,;

€) onpefeJMTH BHJ YeTHIPEXYTOALHAKA ¢ BePITHHAMM B TOT
Kax B, B,, C, C,;

) Haitv yroa C,CC,.

Hcoonnzya MOHOTOHHOCTE QYHEIHE Y = 5/;, cpaBEnTe Oes
MHEPOKAJIBKYAATOPA YHCJIA:

O 8T n 48 02 u
6) 30,7 u $0,78; x) §3,14159 u ¥x;
1
R CRR TR CRN G S e

Pemure ypagHEeHHe:
a) 9 —x+ 2016 -x =5
6) 39 - lx| + 2416 - |x| = 5;

B) ¥9 — x* + 2416 - x* = 5;
0 2js;xx— 1., 22}163;— 1_5

Hcnone3ysa BRIOYKAIOCTE QYHKIMH ¥ =¥/;, JLOKAMUTe, YTO

YDPaBHEHAE «3/_ = %—(x + 6) uMeer POBHO ABA KODHHA, ¥ Haii-

IuUTe 5TH KODHH.



20.22,

20.23.

20.24.

20.25.,

20.26.

20.27.

20.28.

IMocTpolite HA ogHOM Heprexe rpadmru GyERIILIL:

a)y:J;uy=71_;; 6)y=§f;ny=%.

IIpoBepbTe paBeHCTBO!

8) 438 + 1745 = 9 + 4¥5;  B) V‘9+§_ﬁ;:

§{2 i _ 1. 1+ J_ 2 + J_
%) {52+ 7 V2 -1; Y 2% dz0+1208
Cparrure uncaa (20.24, 20.25):

a) 34 n 1+ J5; B) #43 u V6 + L
6) ¥33 u 1+ V5; 3+ Y2 ui3+2

a) ¥2J3 n 342; 6) ¥31 u 1+ 5.

Haiinure o0sacTs onpefeleHHA BERIDAKeHHH:

x+1 x—-1,
a) (x ~ 1) ~(x+1) aTE

x+1 x-1
6) (x 1) 1} + (x + 1) (x_+ﬁ§'

ITocTpoitTe rpathvk GYHKIAE H NepeYHCJATe e OCHORHEIE
ceoicTBa (20,27, 20.28):

a) ¥y =vx-2 r) y = ¥5x;
6) y=1+¥l-x; Dy=1-%x-4|
By=2-%3+ux; e)y=3+.f2x - 3|

a) y = |2~ 8Y-x|- 2% x;

6) y =1-2¥1+ x|;

B) y = 2~ 88~ [x - 2[;
r)y=(8-3Y3-x|- 2¥3- x;
Ay=]1-2¥3+x|-¥3+x.
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TNABA

4

NPOrrPECCUH

§21.

21.01.

21.02,

150

YUCNOBBIE NOCAEAOBATENBHOCTH —
ONPEAENEHUE M CNOCOBbl 3ANAHUS

ITocneporaTesbHOCTL 38AaHA GOPMYROIL 001420 YReHA a,= f(R).
HatiguTe DATE NEPBMX WICHOB NOCISLOBATEIEHOCTH W H306-
pasuTe MX B Buae: 1) Touex wuciaonoii npamoit; 2) Touex yucuo-
BOii OKPYIRHOCTH; 3) TOYEK HA KOODHHHATHOH IIOCHOCTH!

a) a, = 2n + 3; b =2n =
( 1)59"1]
—9op2 _ 1, - A
6) bn - 2n n’ e) y,. nz ¥
B) ¢, = 22,5; %) 2, = [Vn].
Ty r,=n;

IlocnenoBATeNLHOCTE 33JaHA PERYPPEHIMHUMM COOMHOWEHLER
BAAA .. = f(a,) W 3HAYEHHeM NepPBOT'0 WIeHA TNOCACAOBA-
reJsHOCTH (a@,). Haliaure NATH mepBHIX WiIeHOB IIOCREAOBA-
TeJLEOCTH B H306pasHuTe BX B BUge: 1) ToueK AHCIOBOH mpa-
mMoii; 2) Touer uHCAOBOH OKpPYMHOCTH; 3) TOUEK Ha KOOpAR-
HaTHolf nnockocra:

a)ea,, =a, +3; g =-L1;

6) e, =-5a,; a =02
B)a,, =32, +(-1)'; ¢ =2

3. _ln+1
P) au+]. = +; a] = _4;

n-1

] -
an—l} a, = 3.

na, = -;—[a,‘_1+ al } a6 =2

e) a,

%[an—l +



21.03.

21.04.

21.05.

21.06.

21.07.

21.08.

21.09.

IlocaenoBaTeIEHOCTE 3aAaHa PEKYPPEHIMHBIM COOTITHOULEHILCM
BHAA O,., = [(d, @,.)) A BHEAYEHHASMHA HepPBOr'c B BTOPOro
YICHOB TIQCIeOBATENEHOCTH (@, N @,). Haifjure naTe neperix
WIEHOB NOCAEJ0BATEIBEHOCTH:

a) 8,,, =G, +8,a =¢ =1

6) 2, =0, -6 =3a=§
B)an+2=n+l+(1)an’al l’a2=

I') oz = Bp@y — G5 & = 1’ a, = 2.

IHocaexopaTensHOCTD 3AAaHA PEKYDPEHMHBM COOMHOWEHLCM
a,.,=(n+1)- a; a,= 1. 3aaairre ee dopmynoit obmero anera.

HaiiguTe OATE NepBLIX WICHOB NOCAEAOBATEABHOCTH U, = —1-

Pa
rae p, — n-€ DpocToe YHCJIO.

Hatigure 1, r, 1;, hy, DA€ 7,— - ZecATHUHLIA 3HaAR
qHcaa o

a) 0. = 0,(34); Da=
6) 0. = %; 1) o = 0,0(012);
2

B) o = 0,3(50); o= 7.

Henoab3yd MHKDOKAJLKYJAATOD, HAIMINATE YEpPBHE INeCTh
YIEHOB NOCNENOBATEABHOCTH YHCEJ &,, NOAYYEHHEIX OKpyT-
JIeHHeM THCeA J§ zo 10",

IIyers (@,) — mociAeAOBATEeALHOCTH ASCATHYHHIX 3HAKOB

13

B 38ITHCH YHCJIA ii’ T. €. Q, —nﬁnecamnuﬁanaaqncna 14"

Tax Kax ﬁ- = 0,9285..., to, sanpumep, a,=9; 0,= 2; a,=8;

a,= 5. BunamuTe crenyomue MecTHAALATEL WISHOB 3TOH
HOCAEAOBATEABROCTH M HalianTe a,,;. EcTe M1 y aT0d mocue-
AOBATENbLHOCTH HaWMeHbmIAi wiaeH? A manGoanmmi?

IIycts (b,) — DmocnefZoBaTeABHOCTh ACCHATHUYHEIX IHAKOB
B SAOACH 4YAcJa T. BMOHIOWTe MATH AepBhIX 4YIeHOB 3Toif
OoCHeAoBATeNLHOCTHE. EcTh M ¥ 2Toli nocregoBaTeIbHOCTH
HapMeEbIDHH aneH? A HamboabIIHi?
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21.10.

21.11.

21.12.

21.13.

21.14.

21.15.

21.16.

21.17.

21.18.

21.19.
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IlocneaoraTensHocTs (@,) TaKoORA, 4TO &, = ~K, 4,= 0, a, Ipr
n > 2 paBHC pagAaHHECH Mepe BHYTDEHHETO YIJI8 NPABUALHOTO
n-yroabHEHKa. HaliguTe NATL NocIes0BATE/NAbHBIX ISHOB 2TO#
NoCJeRCBATENBHOCTH, HAYWHAA ¢ d,. Haiizure dopmyny, saga-
omywe oomuil (n-it) wien a, sToll NocaexOBATEABHOCTH.,

IlocneaoBaTeabBEOCTE (@,) TaKOBa, 49TO 4; = &, = 0, @, mpu
n > 2 pABHO OTHOWIEHMI) HePHMETPA NPABAIRHOIQ R-YIOIb
HHEKE K DAAUYCY ero omMcaHHOH oxpyxHOoCcTH. HafinuTe nam
NOCIEeOBATEALHEIX WICHOB STOH MOCAEA0BATEABHOCTH, HAMH-
Hafa ¢ a;. Hafigure dopmyay, sagaomyo obmuii (n-i#) uaen
4, 9TOMH MOCAeROBATENBHOCTH.

IlocaeaosateneHocTs (B,) TAKOBR, YTO 4, = @y = O, @, OpH
n > 2 paBHO OTHOWIEHHMI) RepumMempd NPAEMIEHOTQ N-yrojb-
HHAKA, OOHCAHHOIO OKOJC HEKOTODOH ORPYXKHOCTH, K HepH-
METPY NpPABHILHOTO N-YTroJbHHKA, BOHCAHHOTO B 3TY JHe OK-
py#HocTh. HaliguTte a,.

IlocneaoraTeapHocTh (4,) TAKOBR, 4TO &, = a,= 0, a, opu
n > 2 paBHO OTHOIISHWIO RACH,GGU OPABHABHOTO Ni-YTOXbLHH"
Ka, OMMHCAHHOTO OKOJIO HEKOTOPOH OKpPYIXHOCTH, K IIOMALK
NpaBHABHOTO 7i-YTOJBHHKA, BOANCAHHOrO B 3TY e OKpPYXK-
HoCTh. HaliguTe a,.

IMocnegoraTeasvocts (b,) Taxoea, uro b = b,= 0; b, mpu
n > 2 paBHO YWHCIY AMAroHalel BHIIYKIOTO R-yrOJLHAKA,
Haitgure dopmyny ana b, npu n > 2.

HaTtypanepHBe Hc/a, Jenamuecd HA 17, pACIOTIOMHAH B IO
pagke pospacraEus. IIyeTs x, — n-e YMcio B 3TOH mocaefo-
BaTenswHocT. Hatigure dopuyny, sagamonryic x,.

Harypanessle YACAa, KOTOpHE OpH gexeHmH Ha 17 gaior
B OCTATKHe 7, PACIONOMKHJAM B TODAJKe EoapacraHna. Ilycrs
X, — n-e YHCI0 B 9TOH mocnefoeaTeanHocTH, Hafigure dop-
MYy, SaARI0LIYIO X,.

Pemmure 3agauy 21.16 B ofmeM ciydae: Haifigmre n-e =@ary-
paJbHOE YHCEA0, KOTOPOe NP aeleHHu HA d SaeT B OCTATEE D,
ree } < p < d.

BagaiiTe ¢ NOMOMBLIC PeKYPPEHTHOTO COOTHOIMIEHHA TIOCJIeA0-
BATeJIBHOCTD HeTHBIX HATYPAIBHHX YHCeN, Zeddmuxes Ha 37,

BapaliTe ¢ NOMOMEBK PEKYPPEHTHOrO COOTHOMEHNA TOCIEH0-
BATENLHOCTDL HATYPAJEHBIX YHCeJI, ASNANUXCH OSHOBPEMEHHO
Ha 10 u ua 14.



21.20.

21.21.

21.22.

21.23.

21.24.

21.25,

21.26.

21.27.

21.28,

21.29,

21.30.

Dopuynoif obmiero waeHa 3afaiiTe nocaefoBATeIBHOCTh JeT-
HEIX HATYPAABHEIX 9MCeJ, He JejAInAxcd Ha 4.

BagaiiTe c HOMOIIEIO PRRYPPEATHOI'C COOTHOLOSHMH HOCAEA0BA-
TeJLHOCTE Y€THEIX HATYPAJIBHEIX YHCe]I, He Aeasmquxca Ha 4.

Ooprynoit ofmero WieHa 3afaifTe MOCACJOBATEIEHOCTE YeT-
HEIX HATYPAJABHEIX YNce], He AeAAIMHAXcA Ha 3,

Dopmynoii n-ro uaeHa 3ajaiTe HOCAEZOBATEALHOCTE HATY-
PANBHEIX YEACE, JECHATHYHAS 3ANMCH KOTOPHX COCTOHT TOJb-
ko u3 oudp 7, T. e. NOCAEAOBATENBHOCTE NMeeT BrA: 7; T7;
TTTeeen

Bazaiire mocaeaoBATEABHOCTE HATYDAJBHHX YHCE]d, Lead-
IUXCcA HA 3, AECATHYHAS B3ANHCH KOTOPHIX COCTOMT TOJBKO
as uudp 7.

BazaiiTe NocAe 0BATEALHOCTS HATYPAILHEBIX HHCET, AeJAIINX-
cA HA 9, JecsSTHYHAA 3aA0HCE KOTOPHIX COCTOMT TOJbBKO H3
uadp 7.

BaaaiiTe NocaeNOBATENBHOCTE HATYPAABHBIX THCE, AeIANHX-
cd Ha 11, JeCATHYIHAA 3AI0HCE KOTODHRIX COCTONT TOJNBKO H3
uudp 7.

Bazaiire mocaeAOBATEABHOCTh HATYDAABHEIX YHCEN, Aed-
muxcAa Ea 17, KecATHYHAA 3a0MCh KOTOPLIX COCTOHT TOMBKO
u3 uudp 7.

3a7aHE HECKOJLKO HEPBHIX UJIEHOB IOCAeAOBATEJLHOCTH,
IIpoaomxuTe 3anuch 3ol mocaegcepaTensrocTH (21.28—21.36):

a)l; 2;3;4;...; B) 23; 20; 17; 14; ... ;
6)1;3; 5 7 9; ... ; r 2V2; 2V2; 2V2; 242;....
a)1; 3; 9; 27; 81; 6) 5; 1; 0,2; 0,04; ... .
ayl; 4; 7; 10; ... ; 1 l; l; l 1, Daeed
4’ 77 100 13’

. 1R 4Q- .. 1,38, 2, i
6) 1; 16; 49; 100; .5 &) 33 75 55 13-

. 1E. 48+ OG: - i .1 . 1 1
B) 0, 15, 48, 99’ aan e) 14, 47’ 7'101 10_13!""
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21.31.

21.32.
21.33.

21.34.

21.35.

21.36.

21.37.

21.38.

21.39.

21.40,

21.41.

21.42.

21.43.

154

1,1, 1,1, 1,

a) 1’ 2! 3! 4’ 5’ 6! L |

1,1,1,11,1, .,
ﬁ) 2’ 3’ 4’ 5’ 6, 7" LE ]

. 3, g 20, 81, 81, 243,
B)l" 2" 9! 4l 5‘! 2! 7"°
a) 1; 4; 9: 16; 25; ... ; 6) 1; 5; 14; 30; 55; ... .
a) 0; 3; 8; 15; 24; 35;...; 6) 2; 9; 28; 64; 126; 217;..
a) 1; -2; 3; —4; 5; —6; ... ;

;1,1 1.1, 1, .
6) l’ 2, 3 4 5’ 6, LALE ]
B) 2; —-1; 4; -8; 6; -5; ... ;
r) 1; —4; 12; -32; 80; -192; ... .
a)l; -1;1; -1; 1; —-1;.
6)—1;1 -1; 1; -1; 1
B)2;0; 2,0; 2; 0; ..
r)0;1;0; 1; 0; 1; 0; vee e
ayl; 1;-1;-1;1:1; -1; -1; ... ;

6)0;1; 0; -1; 0; 1; 0; -1 ... .

Iyers a, = n* ~ 3n. Haiigure:

2) ag; 6) a,; B) &, 1 13 r) 2a, + 3a,.

BrImMIrnTe pce OTPATATENBHBEE MAEHB! MOCIeLOBATENBHOCTH
a,=9n — 73.

HajignTe KOJMHAYECTBO MONOAATENBHELEIX YJAEHOB HOCIEAOBA-
134

TeIBHOCTH b m

IIyers a, = n’ ~ 9n. BUOMmATe Bce OTPHIATENLHBI® TAEHE!
[oCAeOBATEABHOCTH,

134m
Bm -1

HMeeT nanHasn ﬂOCJIO,I[OB&T&JIBHOCTB?

Iyers b, CKONBKO MNONOEKHUTEALHBIX YJIeHOR

Iycrs a, = n* — 84n - 13. HaiiguTe HaMMeHBIIRA WeH IO~
CJIeACBATEILHOCTH.

Iycrs a, = -3n° + 184n — 83, HajigaTe RoMep HaNGOILIIEr0
WIeHA HOCNEeN0BATeILHOCTH.



21.44.

21.45.

21.46,

21.47.

21.48.

21.49.

21.50.

21.51.

21.52.

21.53.
21.54,

Haifiaure wien nocaeposarensaocta a,= 0,3n — 11, Hambonee
Gamaxni x unenxy: ay 173; 6) 1000; B) ~4; 1) N2

HaiianTe uieH mocregoBaTeabHOCTH 4, = 3n’~ 37n + T1,
Hambonee Gnmsknii K ymeay: a) 1; 6) 0; B) ~-44; )«

HalianTe wieH nocnefoBaTensgocTa b, = —2;n++1;1 , HanGoxee

Gnusknii k wHeny: a) 30; 6) 17; B) 150; r) 1.

Haiigure unen nocaegopaTenbHOCTH b, = ?20%1 » HauGojee

Onuakuit Kk wMeny: a) 3; 6) 7; ») 150; r) 0.

IIpE KaKHX 3HAYEHHAX NAPAMETPA P ¥ IOCIeAOBATEILHOCTH
a, = n* — 18n + p: a) poBEO OAWH OTDWIATENLHEH WIeH;
§) pOBHO JBa OTPHIATENBHLIX WIEHRA; B) POBHO NATH OTPHIIA-
TedLHEIX WISHOB; I') BCe WIEHH OTPHOATENBHBI?

ITpy KaKHX 3HAYEHUAX MapaMeTpa p ¥ MOCAEZOBATEJLHOCTH
a, = -3n° + 84n + p: ) POBHO OGMH MONORUTEALHLIA LIeH;
0) poBHO ABA MOJNOMUTENBHEIX YIEHA; B) BCE WICHB MOQMHH-
TenbHB]; I') BCE WICHB! OTPHIATENBHB?

IIpu KaKNX 3HAYEHAAX ODADAMETDA P ¥ IOCAeHoBaTeIbHOCTH
a, = -3n + 6”n + p: a) POBHO OJJAH MONOMUTENLHLIN “LICH;
6) poBHO ABA NOJOKUTEJILHBIX 4J€Ha; B} BCE WICHR MOJOXH-
TeJbHEI; I') BCe WIeHBl OTPHUATEIBHE?

HaiinuTe xoTa 06 ABA PABHLIX 4JeHA TOCAEAOBATEILHOCTH:

a) b,=n®—46n + 5; B) b,= n*+ 36n — 55;

6) b,= 2n*— 86n - 13; r)b,=n*-—9n*+ 24n - 1.
HOR&JKHTE, 9TO BCe IAfHEI HOCASTOBATSBHOCTH DAIJTHYHEIL;
a)ae,=3n +5; B) ¢, = —-18n% + 27n - 222;
6) b,= -13n%- 3n + 112; 0 p,= 1.

PaceMoTpuTe AAHEYIO NOCASNOBATENLHOCTE M HAHIHTE!

a) CYMMY ee NepBHIX ACBATH WieHOE (S,);

6) cymmy ee meprhix 1900 uneHoOB (S,40);

B) CYMMY €e mepBeIX 1 4ieHoB (S,);

r) CYMMY BCEX ee LIeHOB ¢ TPEXSHATHMMM HoMepamu (21.53—
21.57):

a,=(-1)".

a,= (-1 + (~1)".
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21.55.
21.56.

21.57.

21.58.

21.59.

21.60.

21.61.

21.62.

§ 22.

22.01.

22.02.

156

a,=(~1)Yn
h=Li__1
n n+l
~1__1
h"_n n+9

PaccMoTpuTe nociexoBaTefnHocTs k, = (n + 1)? — n® w uai-
JATe: A) CYMMY €€ HepPBRIX JeBATH WIeHOB (S,); 6) cyMmMmy ee mep-
BrIx 1900 uneHoB (8,,,); B) cyMMy ee NepBhIX 7t Wieros (S,).
_(r+1-nf-1

2 H

PaccMoTpHTE MNOCAEAORATEIBHOCTD h,,

HAaWTHTe:

a) cyMMY ee IIePBHIX AeBATH WIeHOB (S,);

6) cymMy ee nepBriXx 1900 uaeHOB (S,400);

B) CYyMMY ee mepBeX N “LIeHoB (S,);

rjeymmyuncen 1 + 2 +3 + ..+ n

m+1¥-n'-1
3

HCIOALIYHA H.IIEIO n peay.nm'a'ru OpeABILEYIIed 3aga™H, BEIMUC-

awure cymmy 12+ 28+ .. + A%

PaccMoTpHTE mOCRenOBATEABHOCTE #, = H,

(n+1)!-n'*-1
4

HCOOAB3YA HALIO H Pe3yAhTATH ABYX NpPeILIAYINNX 3a]a4, Bhl-
umeante cymmy 13+ 2%+ L + nd,

PaccmoTpuTe mocaefoBaTensHocTs b, = M,

JokaszeHo, YTO CYMMA TMEPBHX 7 YJIEeHOB IOCIESLOBATEJIbHO-
CTH @, BEYHCAAeTcd no (opmyne S, = 3n® — 7n. Haitnure:
a) a4; 8) 4,5} B) CYMMY BCeX WIEHOB INOCHAeJOBATEeNRHOCTH
¢ ABY3HAYHEIMH HOMEDAMH.

CBOMACTBA YMCNOBLIX NOCNEAOBATENbLHOCTENA

MOHOTOHHLIE U HOMOHOTOHHLIE NOCNEAO0BATENbLHOCTH

Kakue us BAHHEIX MMOCHefoBATEAbHOCTEH ABAAIOTCA BO3pac-
TAWIIHMH, KaAKHE yﬁunammmdn, a Kakue He o6aajaT HA
OZHUM M3 3THX cBoilicTB:

a, = —3_ ——i b,=3n-5;¢,=1-3n;
n+2
d,= (0,2 p,= (3,2)" "' r,= (-2)?

Ilyers g, = n®+ 8n - 3. JoKa)KuTe, 4TO JAaHHAA TOCIEAOBA-
TeJBHOCTH BO3DACTAET,



22.03.

22.04,

22.05.

22.06.

22.07.

22.08.

22.09.

ILna Kaxaoi B3 claelyomMX DoCaeJ0BATEAbHOCTEH COCTABETE
BLIpAJKEHMe &, , — 4,, CDABHEATE 3To BhIpaxkerne ¢ 0 1 cxe-
JaiTe BRIBOA O MOHOTOHHOCTH IOCAeTOBATENbHOCTH!

a) a,= bn + 327; B)a,=5n"—Tn+ 1;
o Epe . —-8n-1
6)a,=5n"-1Tn + 1; r) a, a2

Jdna Kayeaoi H3 cAeAVIOIDHAX OOCASAOBATENLHOUTEH ¢ moao-

HTEJRHHME YICHAMH COCTABLTE BRIDEIHEHUE —, '+ CDABHH-

[
Te 3TO BhIpa)eHEHe ¢ 1 B cpenaliTe BHIBOL 0 MOHOTOHHOCTH
OOCAeAOBATEIBHOCTH:

B.) a,= (2!3)"; B) a,= (Osg)n (n)l;
6) a,= (0,53)""%; r)a, = 7HT-;2

Hecaeaylite nocne oBaTeMLHEOCT, HA MOHOTOHHOCTS (22.05—

22.08):

- . _9__5 .
a)a,=3n+1; By e, =2 el
R _6n-3

66 = mrT R

a)a, = 3n*+ 1;
6)a,=3n°+5n - 13;
B) a, = 3n’~ 15n + 63.

a)a,=3n - % - 11 B) @, = n + 2(-1)%
6)a,=2n + (~1)} ra,=n~ (_:)n-
5_, n® .
a)an=n§+1’ B)C,|=n_2+19
n_. 3
ﬁ)bn=n2+l’ I‘)Pn=n2+1-

Jamna BospacTAIOIIAH NOCASACBATENBHOCTS 4, HccaeayiiTe HA
MOHOTOHHOCTD CleAyIOIpe HOcae0BaTeIbHOCTH (VKAXHTE, Ka-
KEe M3 HUX ABAMIOTCH BO3PACTAIOIMAMH, KAKHe YORIBAIOIIHMH,
a B OTHOLIEHEH KAKHX HM TOIC HE APYTOTO YTBEPXHAATD HeAB3H):

a) b,=3a,+ 3; z p.=a,— 3n;

6) b.= 4 — 0,7a,; e) k,= ‘%

B) c,= 3n + a,; x) b= (a,)’ + 3;

r} d.= na,; S, =a+ a4t ...+ a,.
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22.10.

22.11.

22.12.

22.13.

22.14.

158

IaBEa BOSPACTAIOIIAA MOCHELOBATEABHOCTE &y, ECE WIEHEI KO-
ropoil moaokATensEs. HecnenyiiTe Ha MOHOTOHHOCTH CJe-
AVIOIIAE DOCAENOBATEALHOCTH,

a) b,= (6, + 3; ryd,=n+ \ja,;

__5 . _ 8+ (a)?
A Y D A=
B) Cp= 3'?'“5& H e)s,,=a1+ az+ ... + a,.

n

OrpasMueHtnie M HEOrpAHMYEHHLIO NOCNeAOBATENLHOCTH

VraXHTe, KAKUe U3 IPHBEAeHHLIX IOCAE0BATEALHOCTEH AB-
JAIOTCA OTPAHHYEHHRIMH, OIPAHNYeHHLIMH CBEPXY, OrDaHM-
YeHHLIMH CHH3Y, HeOrDAHHYeHHEIMH:

a)x,=2n-T, r)xn=—1—%;
6) x, = 5 - 11n% 2) x, = —22—;
\_/n“+1

n2+2_ A-1
T( H*

B x, = ((«1)"'~1)n"; e,

IlaHa orpaHHMeHHAA MOCAENOBATEABHOCTE d,. OTHOCHTENLHO
KeKAX A3 YKASAHHWX MOCTeN0BATENLHOCTEH MOMKHO YTEEpPH-
IaTh, YTO OHH TOKEe OTpAHHYCHHEIE:

a) b, = 384 + ba,; B) d, = nA,;

6) ¢ =3 ) P = ()7

aEa nocneaosaTensHOCTE 4, = n’. Hecneayiite Ha MOHOTOH-
HOCTh H OTPAHHYEHHOCTH CAegyomHe MoCAeN0BATEILHOCTH:

1,
a) a,; B) Cy= .
n

a, .,
6)b,=a,..— a; Nd,=—_—

- n+l
JaHa nocneaoBATebLHOCTE 4, = e HcecnepyiiTe HA MOHO-
TOHHOCTE B OrPAHAYEHHOCTHh CAEIVIOIHEe MOCJeA0BATENb-
HOCTH:

a) a,; B) C,= al;
(3

2y,
6)bu=a’n+l_an; r)dr:.:a_'



22,158,

22.186.

22.17.

22.18.

22.19.

22.20.

22.21.

2
nt+1
JaHa nocaenoBaTeIbHOCTE &, = o Hccnenyitre Ha MOHOTOH-

HOCTE H OIrpAHHYEHHOCTE CJACAVIOIIHE IOCAenoBATEJABHOCTH:

8) a,; B) &= o
25,1
6)bn=an+1_an; I')d,,= .

n

BepHrl J1 yTBEpKIEHAA:

a) ecau dynrnua y = f(x) yOumaer na ayue [1; +co), T0 B
OOCNeOBATEALEOCTE 4, = f() siBnaercs yOuBaomeit;

0) ecym mocHemOBATENLROCTE @, = f(71) ABNAeTcH yORIBalOmeH
U pyrKoud ¥ = f(x) onpeaenena Ha ayde [1; +oo), To dynK-
ung f yOBIBaeT Ha 3TOM Jyue?

IIpn KarkuxX 3HAMEHHAX AApAMETPa & NOCHIefOBATeNbEOCTE HB-
AdeTes Bodpacrapmeti; yOnBalomeis:

a) b,=an + 11; B) b, = 2n% — an — 23;

6) b,= 13 — an? r)b,=an®*+ (8 —a®)n + 17?

CKOMBKO UY7€HOB IOCHAEAOBATEJILHOCTH &, = § + 100 gaxo-
n

JHTCHA HAa:

a) ayue (20; +o0); B) npomexyrtke (5; 5,1);
0) orpeske [6; 77]; r) ayae (—co; 5]?
[MoKaxuTe, YTO HOCAESAOBATEIBHOCTE 4, 0TPAHHYEHA:
a) @,= (-1 % B) g, = 15 - -—-—-—10:0;
6)ﬂ=l' r)a=17n+3

'n n' ] n .

HokaxcaTe, 9T0 NOCASTOBATEILHOCTE He ABIASTCA OTPAHHIEH-
HOIL:

a)a.=3n-1; B) @, —15n—10:0
_a2 4. -)"n? +3
6) b,=n"-111n - 1; rya, = —5000n "

IIpy Kaxux 3HAYCHMAX TAPAMETPA ¢ MOCAeA0BATENBHOCTD AB-
JNHEeTCH OrpaHHYeRHO ¢BepXY; OrpAaEMYEeHHOH CEH3Y; Orpa-
HUYEHHOH:

a) b,=an + 11; B) b, = 2n® — an - 28;
6) b,= 13 — an’; ) b,= “2’;—;"1?
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22.22.

22.23.

22.24,

22.26.

22.27.

160

YHaATe KAKOH-1AG0 HoMep, HATHEAA ¢ KOTOPOTO JJA ACEX
YJIEHOB MOCJIeACBATEALHOCTH 4, = n° — 60n + 59 Bnmommsgercs
YCAOBME: 8) BCe WISHE TOCASA0RATEIBHOCTH TOJOMHNTE IbHLL
6) a; .1 > a; (c BToro HoMepa moCaAeA0BATENLHEOCTE BO3PACTAST),

¥YxamuTe KaKo#-1m00 HOMEDP, ¢ KOTOPOTO AJA ECeX WIeHOB
mocAeaoBATeNbHOCTH @, = —3nf — 97n + 100 BHmonusercs
YCJIOBHE: ) BCe WICHH MNOCAEAOBATEILHOCTH OTPHIUATENIBHE];
6) .+, < a, (c 3TOro HOMepa HOCAENOEATENBHOCTE Y(EIBALT),

YraxuTe Kakol-mubo HOMEp, ¢ KOTOpOro A1s BeeX WieHOB Moce-

3n + 700

JAOBATENBHOCTA &, =
2n -1

RBINOJHACTCA YCAOBHE! a) Bee

WJIEeHBl NOCAe0BATENEEOCTH MeEsmre 13; 6) |a, - 1,5] < 0,01,

2
n
Ins nociaeaoBaTeABHOCTH 4, = r HaliguTe Taxoe &k, 4To

a
Ty Rr2 1
=t =1, HO .
a ? Qi

IIpueeamTe DpUMEPH! NOCJAELOBATEALHOCTH (3a4aHHON GopMy-

Jnoit obiero unera), obaagaonieit cneayomuM ceoilicTroM:

a) Bce WIeHBl HOCAEAOBATE/NLHOCTH OOJMOMHTENLHEL;

0) mocneaOBATENREHOCTL MMEET POBHO 5 OTPHOATENLHLIX MIICHOB;

B) BCe WieHHl NocAeZoBaTeALHOCTH, KPOME (7, OTPHIATEALHE;

r) Bece WIEHBI MOCNeA0OBATENLHOCTH BAXOAATCH HA IPOMEKYT
Ke (0; 3);

&) Bce YIeHH HOCAEHOBATEABHOCTH DASMWYHHEL M HBXORATCH
HA npoMexyTKe (—4; 0);

e) =Ha molom npomexyTke saaa [4; 4 + a), rae a > 0, Haxo-
InTesa GecKoHEYHOe YHCIO YUAeHOB HOCHAEN0BATEeAbHOCTH;

#x) Ha moGoM mpome:xyTEe BEia (5 — a; 5), rae a > 0, maxo-
IUTCA GecKOHeYHOE YHCAC IJeHOB IIOCJIeJOBATeXbHOCTH;

3) Ha a0HOM H3 TpoMeXyTHOB BEja (5 — a; 5) m (5; 5 + a),
rae a > (), HaxogATCA GECKOHETHOS YHCIC YISHOB mOcie-
AOBATENBHOCTH,

IlpaeevTe MpUMEpPH NOCAEAOBATeNALHOCTH (3apanHoli dopMy-
Joif ofmero wiena), ofnafaromeli caexyOIIHM ¢BOHCTBOM:

a) MOCHAeJOBATENRHOCTE BOZPACTAIONIAN;

0) mocsIea0BATENBHOCTh YOREBAIONIAM,

B) MOCIEAOBATEILHOCTh HEMOHOTOHHAN;

I} TOCAeNOBATEABHOCTE HEMOHOTOHEAA, HO HAYWHAA ¢ 1D uie-

H& BO3DACTAELT;



22,28,

22.29.

22.30.

22.31.

§ 23.

23.01.

23.02.

23.03.

) DocHeZOBATeNLHOCTE HEMOHOTORHASA, HO €€ MOAmOCIeA0Ba-
TeJLHOCTH ¢ YEeTHRIMH HOMEPaMH BO3pacTaeT, a NoAmocike-
AOBATE/IHOCTE ¢ HeHeTHHIMH HOMepaMu YOhLIBAET.

IIpupequre NpUMepl MOCAEAOBATEABHOCTH (3a7aHHOH dopMYy-

noii obmero wiena), ofnazaromeil clegyKIMM CBOHCTBOM!

a) nocJieJOBATEbHOCTE OTPAHHNMEHA,

6) mocaenoRATEABHOCTH He OTPAHHYEHA;

B) IOCAEJOBATEALHOCTh He OTPAHMYEHA CHUIY, HO OraHWIeHA
CBEDXY;

r) NoCIefoBATEILHOCTE He OTpAHHYEHA CBEPXY, HO OrPDAHIYEHA
CHHAY;

1) mocaeoBATENEHOCTE He OrPpAHHYEHA, HO € MOJIOCaAeJORA-
TeJIbHOCTE ¢ TeTHHMH HOMEPAMH OIDAHHYEHA.

IIpupeauTe IpEMepH HOCAEACBATENBHOCTH (38HARBON dopmMy-
ol ofmero wieHa), 00MAAAIOIIEH CIeAYIONTHM CBOMCTROM:

a) HNOCANOBATELHOCTE HE OMPAHFYEHA M BO3PACTAET;

6) mocneaoBaTeJBHOCTh He OPAHMYEHA W YOLIBAET;

B) HOCJIEOBATEJIEHOCTE OrPAHHYICHA U BO3PACTAET;

I') mocnegoBaTeNbHOCTh OIpaEHYeHa B YOERIBaeT.

JoramxAaTe, YTO MOCHENOBATENLHOCTE NEPHMETPOB HPABHNL-
HBIX BITHCAHHBIX B OKPYXHOCTb 2" ¥ '-yronbHUKOB sBaseTcH
BO3PACTAIOIell H OrpAHIEeHHOMN.

JOK&XKHTE, YTO MOCACLOBATENBHOCTE NEePHMETPOR IPABAJIB-
HEIX OIMCAHHEBX OKOJIO OKDYXHOCTH 2" * !-yrONBHHKOB ABAA-
eTcH yOnIpaomel ¥ orpaHHYEHHOMH,

APUOMETHMECKAS NPOrPECCUNA

Hamumare dopayay ofmero uaeHa apupMeTHYeCKOH mpo-
rpeccun, ecan (23.01—23.03):

a)a,=7,d=2,5 B a,=0,1,d=-0,3;
= — - = —1-‘ = - i

6)a, =-10,d=1,3; r) a 211, d 111.

a) a,=17,d=2; B)a,;=0,d=-3,1;

6) ay=-12, d = -T; ra =d-= —2%.

a) a1= 13! a'2= 3; B) a“r: 0, a-r= _3,1;

6) aa= _12! als= 38; r) aa= uss3= _22£-

131
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23.04. HoxaxaTte, 9To ads aoboii apudMeTHYecKHi Nporpeccun
CHPaBeJIHER! CAEAYIONIHE COOTHOIIEHHS:
B) M3~ aQg= 10d;
6) Oy, 03— 2= 23d;
B) @, — a, = (n — mM.

23.05. Ileprumii wien apudbmerniecKoil nporpeccu papeH 1, a pas-
HOCTE Oporpeccld pasHa 4. Kakoe us uncen 24, 55, 4757 as-
JAeTCA WIEHOM 9Toi mporpeccun?

23.06. Haiinure naTh uHcen, KOTOpHE CHESYET NOMECTHTE MEXKIY
quceaaMu 1 1 25 rak, YToOE OHH BMeCTe ¢ JaHHBIMHE COCTABH-
JK 6bl apHPMeTHUEeCKYI0 HpPoTpecCHIO.

23.07. Mexay tHCIAMH X U Y, HeoOA3ATeIbHO PASIMIHEIMH, IOMe-
cTuau n uacea By, B, ..., §, TaK, 9TO OHU BMecTe ¢ JAHHKHMH
obpazopanu apudmMeTHYeCcKYI0 nporpeccao x, P, Pu ..o
B., y. Hatiante sTH umena jam: a) n=1; 6) n=2; B) n = 3;
r) IpOMABOJBHOrO HATYDAJNBHOTO MHcaa I,

23.08. Haitaure uyncao wWieHOB M cyMMY apHdMeTHUYecKol mporpec-

CHH:
a) -1; 7; ...; 287; r)17; 29;...; 12k + 17;
6) 2; 4;...; 2n; 1 2; 4; ... 2n — 4
B)1; 3; ...; 2n + 3; al; 3 .20 -17.

Hamummre dopMyay ofmero wmeHa apudmerndecKoit mpo-
rpeccuu, ecam (23.09—23.11):

a; +a, =70, 20, —a; = 2,
23.09, 6
%) {3% + Ta, = 276; ) {a“ + 3a, = ~202.
2 2 _ 2 2 _
23.10. a) {"” + 8y =50, 6 {au + a} = 58,
Ay + @ = 14 a. + o, = 14,
23 11 ) a? + alO = 41, 6) azaﬁ = 112’
TP gy = 144 a4 g
a
23.12. Halinute cyMMY IepBLHX SBAAXATH WICHOB IPOTPECCHH, €CIH:
a) a = 7; d= 251; B) a, = 17; d = _1,3;
6) a; = ~3; d = 0,2; ra =~19;d =2,
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23.13.

23.14.

23.15.

23.16.

23.17.

23.18.

23.19,

HaiiuTe cyMMy DOCHEAHMX JECSTH YWIEHOR IPOTDECCHH, eClIn:
aya,=7,d=2,1, n=25;

6)a, =-3,d=0,2, n=2>51;

Ba=17,d=-13,n=17;

rya,=-19,d =2, n=553.

HafianTe cyMMy ODepBRHIX ABAJIATH WICHOB OPOI'PECCHN, €CIInA:

a) a, = 13, a,, = 11,5;

B6) @ + Gy @49 = —23;

B) Gy + Gy + @y + &y, = 43;

r') CYMMa ee NEePBHX LecATH WIeHOB DaBHA HYJIKO, 4 JeBAT-
HAAUATHIA WieH HporpeccAd Ha 8 MeHbITe IATHAAIATOTO.

HaitnaTte cyMMy fepBBIX ABATLATH CEMH HJI€HOB IPOTPECCHH,
eCJIn;

a) a, = -13, a;; = 111;

6) a, + a,;, = —23;

B) &,y = 0;

r) cyMMa ee mDepBhiX NATHAECATHA YeThpeX WwieHoB pasHa 17,
2 ABAAUATE JeBATHIA uieH nporpecchad Ba 11 Goasme oar-
HAJIATOTO.

MoryT Ju JaEAEHE TPH IMcA4 GHITh YjeHAMH (He 0DA3aATeab"
HO cocemHMMH) HeKoTopoli apudmermueckoit mporpeceun?
Ecam MoryT, To DpHBeAATE KAKOH-EUOYAL OpIMep TAKOH Opo-
r'peccHH, €cJIM He MOTYT, TO AOKA&KHTE IOIEMY:

a) 1; 3 u 444; 6) 0,7; 99 u —999.

IIyets m,, My, ..., M, — PasHHE neJule ducja. Hokamure,
YTO BCe BTH HHCAA ABAAIOTCA WieHAMH (He 00A3aTeabHO CO-
CcefHHMH) HeKoTopoil apudmerudeckoii mporpeccun.

IIycrs ry, ryy ... s F, — paciAYHBIE DATAOHANEHEIE He Ie/Ible
ypeaa. JoKaxcuTe, 4To Bee STH YHCIA ABJAITCA YIeHAMA (He
ofsAg3aTensHO COCeAHMMHU) HekoTopoll apudMeTHyeckoll mpo-
rPeccHn.

Hajiaure HamGoablee 3Ha9eHHe padHocTH apadhmernue-

CKOIf mporpeccHH, cpea WIEROR KOTOPOI ecTh YHeAa 1—17; Ilg
1
" i3
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23.20.

23.21.

23.22.

23.23.

23.24.

23.25.

23.26.

23.27.

23.28.

164

MoryT au gaHABe TpH yHcaa GEITHL uneHaMu (He ofaaaTens-
HO COCENEHMH) HeKOTOpoit apmdMeTHYecKofl mporpeccHH?
Ecau MOTYT, TO IPABESUTE NpHMep Kakoif-Hubyab TaKoi npo-
rpeccHH, ecJim He MOLYT, TO AOKAXKHTE MOUEMY:

a) -@; 0n 19@;
6) —v28; 1 u 19V23;
B) V3, J5, 6.

Hoxamure, IT0 ecAM TPH DASHEIX 9MCaa &, b U ¢ ABIAKTCA
yneHaMu (He oGASATENRHO COCEAHAMM) OFHON apmdmMeruyec-

KOIf Nporpeccun, To oTEOIeHAE g — 2 SIBJINETCH PALNOHANE"

HBIM YHCIOM.

HoKa)XKHTe, UTO €CAM AJA TPeX PAsAMvMHHIX 4ucie &, b u ¢

a-b
OTHOWICHNE 3, HABIAETCA PANAOHANLHEIM IHCIOM, TO 9TH

IHCAA ABAAKTCA uleHaMH (Ee oOA3RTENBHO COCEJHEMH) OF-
HOif apudMeTHIeCcKOil DporpeccHn,

CyMMa IBAZUATH NEepPBHIX 4IeH0B apmpmMeTEuecKolt mporpec-
cna paBHa 140, a ee mepBrd unen pasen 7. HaiiguTe ee we-
TRIPHANIATEIA 4JeH.

CyMmMa OBAAIATH NEPRHX YJeHOB apHdMeTHYeCcKo# Iporpec-
ced parHa 240, a ee aBaguaTHii wien paser 7. Hafiaure ee
RTODOM 14JeH.

CyMMa coOpoKa NepBEHX WIeHOR apHdMeTHIecKoN mporpeccHd
paBHA 160, a ee geBaThIt uaeH pageR 9. HalixuTe yeTHpHAS-
maThill wieH aroii apudMeTHIecKOH MporpeccuH.

CeanmMoit wnen apudMeTAIecKofi nporpeccun & § pas Gonbaore
ee mATOro wieHa. Haiiure OTEHOIIEEAe BEJIHYAHL! NEDPROTC
9/IeHA MPOTPECCHH K BeJIWIHHE €e COTOro UjeHa.

B apudmernueckoii nporpeccrm a,, = —41, a;, = 1. Onopege-
JuTe, IPA KAKOM HATYPAJIBHOM 7t CYyMMA OEDPBHIX It €€ 4ie-
HOB DaBHA HYJIO,

B apudimerrueckoit mporpeccun a,; = ¢, Haitgure a, + a, +
+ a5 + ayy + agg + Ay,



23.29.

23.30.

23.31.

23.32.

23.33.

23.34.

23.35.

23.36.

23.37.

23.38.

23.39.

B apudmermueckoii mporpeceHn ¢to uideHoB. HagecTro, 9TO
cymma 5, 11, 37, 42, 59, 64, 90 u 96-ro ee unenos pasna 112.
HaiizuTe cyMMY BCEX 9J€HOB 3TOH NMpOTPECCHH.

B apadmernaeckoli mporpeccHu @, = 25, @, - a5, = —400. Haii-
JAUTE PAIHOCTE HTOH apAPMeTAYECKOR MPOTPEecCHH, ec/M OHA
ABAACTCA LEARIM YHCJIOM.

HasecrHo, 9TO0 B apudMeTHIecKoil mporpeccHu -3 < 4,3 < 7,
a-3,3 <@, < 9. B kakax mpegenax MOKeT H3MeHATHCA pas-
HOCTH IPOrPEecCHH?

HaspecTHO, “ITO B apmdMeTryecKoli mporpeccun (a,) BHMION-
HAWOTCA HepaBeHcTBa: —2,3 < g, < 4,11, 0 < a; < §,3. Haii-
AUTE CYMMY BCeX BO3SMOMKEEIX IEJARIX 3HAYEHMI, KOTOpEIe
MOKeT IPHHAMATEL YeTBePTHI{ 4JeH 3TOH HpOorpeccHy,

Ha otpeske [—2; 112] saxogaTea cTo OePBHEIX IABOE apad-
MeTHUECKO# mporpeccun. B Kakmx mpefesax MOMKeT H3Me-
HATECA PR3IHOCTL 9TOi mporpeccHmA?

Ha otpeske [—2; 112] HFaxoaaTca CTO NEPBHIX 4WIEHOB apHd-
MeTHYeCKOH MporpeccHH, pPasHOCTE KOTOpOH EAaTypalbHOE
THCHa0. B KAKAX NpeaesaxX MOKET HAMEeHATHCA MEPBBIA Yler

gTofl mporpeccHu?

B apudmernaeckoii mporpeccum 46, 41, ... HalijATe HAMMEHE"
IIEH OOMOKHTEABHRIH 9/IeH H €ro HOMED.

B apudmeTmueckoil nporpeccun —37, —29, ... HalianTe HaM-
SoNBIIHE OTPHOATENLHEIH WIEH B ero HOMep.

B apmdmernvueckoit mporpeccru a, = 0,2; d = 0,7; n = 49,
Haiizwre Bce menoIHcaeHAbe IIeHBl 3To NpPorpeccrlH, eciIn
OHH CYIIIeCTBYIOT.

B apudmernaeckoit nporpeccun a, = 0,15; d = 0,35; n = 41.
Haiiaure Bce meJouncJeRHbe YWIEHH 3Toli POrpeccHy, €CTH
OHM CYUIECTRYIOT.

B apndmMerHueckoil mporpeccnn g, = —2,4; d = 4,3; n = 100,

HaiianTe KONAIECTRO BCEX LENOIHCIEHHEX YI€HOR 3TOH Npo-
IDEeCCHH, ec/IH OHH CYIIECTBYIOT.
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HaiiqaTe cyMMy IepBRIX TpeX LEJRX YJAHOB apHdMeTHYe-
CKO# TPOrpeccHH, B KOTODOH M3BECTHEI IEPBbIH WIeH 4, H paa-
HOCTE IIPOrpeccHy d:

a)a;=10;d=T7; I‘)01=10;d=—4%;
6)a,=18;d=0,7; m e, =1,1;d=38,T;
B) a,=-12; d = 0,4; e)a, =11; d=_%_

B apudmernyeckoit mporpeccuu % = 2, Haligure
an ., &g

a) a,’ 6) Gy

IMocnegosaTensHOCTh 3aaeTcA GopMyIIoi a, = 3n + 2.

a) Hokayurte, 4yTO JAHHAA OOCAENOBATEALHOCThL ABIHETCH
aprdMeTHIECKOH mporpeccHes.

0) Haiigure HaMMeHbIMMIT 4iIeH NPOTPECCHH ¢ TPEX3HAYHRIM
HOMEPOM,

B) HaiizuTe AauboabmuAil YJeH NpOrpeccHY ¢ MATH3HATHBIM
HOMEpOoM.

r) Joxamure, 9TO cPpeJH INEHOB OpOlpecCHH HET NOJHKIX
KBAZPATOB HATYPATBHEIX TACE.

NocaexoBaTensHOCTh 3agaeTca GopMyaoit a, = 188 — 5n.

a) ora:uTe, 4TO AAHHAA NOCASAOBATEALHOCTE ABJIAETCA
apH(MeTH9ecKOll mporpeccweii,

6) Haiinure HaUMeHLIDWIT 9JIeH OPOrpecCHH ¢ ARYIHAYHEIM
HOMEpOM.

B) Haligure HamGoAbmAl “AeH NPOrpeccHHN ¢ YeTHIPEX3HAY-
HEIM HOMEpPOM.

r) Onpegennte, eCcTh JH CPef# IJeHOB NPOTDECCHHM INOJHLIE
KBAAPATH HATYPAJBHBIX YHCEN,

JdoramnaTe, 4TO Bece YIeHE apE$pMeTHYECKOH IporpeccHH
(comepyxameit He MeHee MIECTH YISHOB) C YeTHHMH HOMEDAMHE
COCTABAAIOT apadMeTATecKY0 mporpeccuio. Hanumnare dop-
MYy ee oblero 4ieHa.

JokasKHuTe, MTO Bee WiaeHM GecRoHeuHoli apudmMermvecKoil
IpOrpeccHH, BoMepPa KOTOPHX OPH JeJeHHH HA 7 JAaloT B Oc-
TarKe 5, COCTABAAIT apH{MeTHIecKylw mporpeccur. Hamm-
maTe GopMyay ee obmero aneHa. O6o0muTe KoKazaHHOE
YTEEPHACHHE,



23.46.

23.47.

23.48.

23.49,

23.50.

23.51.

23.52.

23.63.

23.54.

23.55.

HalizgTe cyMMY NEpBRIX 71 HEYETHERIX YHACEJ HATYpParsHOTO
papa, ecan: a) n=10;6) n=25;8)n=k, k€ N.

Maua nporpeccus g, = —2; d = 7,5; n = 50. Haitaure cy™-
My BceX HJIeHOBR BTOIf mporpeccHm:

a) ¢ YeTHBIMH HOMEpaMu;

6) ¢ EeueTHEIMH HOMepDAMI;

B) HOMepa KOTOpPHIX OpH JeneHMH Ha 4 faloT B ocTaTKe 3.

HMasa nporpeccus a, = 7; d = —2,5; n = 57, Haligute cym-
MY BCeX WIeHOB 3ToH nporpeccHH:

a) ¢ YeTHBIMHA HOMEpaMu;

§) ¢ HeYETHHIMH HOMEDAMH;

B) HOMepa KOTOPHIX IPH AeIeHHH Ha 5 AAIGT B OCTATKe 2.

Paasnocts apudMermteckofl mporpeccunu papHa 6. Haitaure
PasHOCTE MEeXJY CYMMOH OepBhIX CTA ee HJAeHOB H CYMMOMH
cAeAYIOINHX CTA €€ IJICHOB.

B apudgmMeTHueckol mporpeccHH cyMMa 8, + 3 + ... + 8y
Gonpime cyMMBI Gpgyp + Gagoy T+ «ve + Gongy HA 2000, Haitpure

DPasHOCTE NPOrPeCcCHH.
B apmdmeruyeckoll nmporpeccuu @, = 12,5, a pasHOCTL mpo-
rpeccHu pasHEA ~1,32. Hafizure HauGoaBIIHA HOMED MOJOMKHA-
TeJIBHOTO WiIeHA 3Toll apudMeTAdIecKol NporpeccHH.

B aprdmeruyeckoll nporpeccun &, = —12,5, a passocts npo-
rpecciy paBHa 1,32. Halizute HanGoABINWIE HOMED OTDHLA-
TeJbLHOTO “AeHa 3Toi apudMerwvecKkoll nporpecern.

HaifignTe mepBelii ODOJ0XKUTENBHBIH WIeH apHpMeTHIecKol
OPOTPECCHH, ECJIH:

a) a, = -133 n a, = -130,5;

6) a, = -153 u a,,;, = 132.

Haiinure Hauboabmuil oTpHUATENRHELH 4aeH apHdMeTHYe-
CKOI TporpeccHH, ecin:

aja, =-13,3 1 a,=-11;

8) a, =183 u a,; = ~183.

HaifiguTe BaMMeEEIIH HOAOKATEILHEIA 91eE apudMeTHTe-
CKOM TpOrpeccHH, eciH:

a) ¢, = 1336 u a, = 1111,

6 a, =-193,8 n a,,; = 13.
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IIpu xaruX 3HAYEHMAX PA3ZHOCTH apHdMeTHIecKOHN mporpec-

CHH, NepBLId Yi1eH KoTopoii panen —134:

a) AecATh ee NMepBhiX Y/IeHOB OTPHIATEILHEIE;

0) ogEAHAAIATEIA 9NeH IMPOrPeccHH HOOJIOMHTeNbHBIMH;

B) ARCHTH €¢ OepPBHIX WICHOB OTPHIATENLHEIE, 4 OXUHHAALA-
TBIH NonoXHTeNAbHLIHT

IIpn KaXHX SHAYCHHAX PAIHOCTH apHGMeTHYecKoH mporpec-

CHMH, NepBHIH uIer KoTopoil papeH —22:

a) cegbMoil ee YNeH PABeH HYyIIO;

6) cpenu ee MepBLIX MATHAAUATH YICHOB 6CTh HYJID;

B) npoHaBeaerEne mepesblx 100 uaenoB nporpeccum PABHO
Hymo;

r) Dpom3BejJeHUe MePRLIX NATH 9JI€HOB NDOTDECCHH IOJIOHH-
TEALHEOT

OnpezenuTe cyMMy MepBEIX ZLCHTH YJIeHOB apudMeTAYeCKol
nporpeccun, B KOTOPoH mepBrIil uwied paBen 14, a mpomsse-
fleHNe BTOPOTO ¥ BOCHMOrO €e 9JeHOB HaWMeHbIIee,

Haiinure Boe 3HAYEHAA X, OIPH KOTOPRIX TpY yMcia 2x, x +11
u 18 — 4x apadAwTCA MoCKefORATEABHEIMH WISHAMH OZHOE H
TOit e apudMeTHIeCKoil mporpeccnH.

HailifiTe Bce 3HAYEHMA X, OPH KOTODHIX TPpH umcaa 2x°,
11 + 3x n 18 — 4x° ABNAIOTCA MOCILAOBATENLHEIMU WIEHAMY
oxHOi U To# e apupMeTHUeCKOH TporpeccHH.

Haligure cyMMY BCeX TAKHX 3HAYCHWH 4YWcaa X, DA KOTO-
phix ynena 3x + 1, 5x - 7 n x* + x — 8, BaATHeE B HEKOTOPOM
mopaaxe, ABIAIOTCA TPEMA COCeAHAMH YIeHAMHM apH(MeTH-
ueCcKOH MpOTpeccHH.

Croapko O0IAX YJIEHOB COAEDKAT GecKoHeYHble apHdMeTH-
JecK@e mporpeccun: —82, —-79, -76, ... n 74, 67, 60, ... 7

Joreaxure, 9To AN8 caelyrmAx 0ecKOHeUHLIX apHpMeTvue-
CKHEX Nporpeccuid He CYIIECTBYIOT YACAA, ABIAIONIHECA ONHO
BPEMEeHHO WAeHAMY o0eux mporpeccHii;
aya,=2n -3 ua,=172n + 14;

6 e,=135n -3 na,=81n+ 14;
Bjg,=%n-3ua,=11~ 17n.

Haiigure HaMMeHBIDEe THCIO, ABIAIINeecA OOGIIHM YICHOM
OByx nporpeccuita, =6n-3ua,=1Tn+14,n=1;2; 3 ....
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23.66.

23.67.
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23.70.

23.71.

23.72.

HalignTe EaMMeHbIOEe NMOJOKHTEALHOS SHAYEHHE DPAIHOCTH
ABYX HCEN, ABIAKIIAXCA OTHOBPEMEHHO WIeHAMM Iporpec-
cuit g, = 101ln - 151 a, = 13n + 14.

Hdansl gee apudMeTHYecKle nporpeccu (a,) u (,), Bce wieHk
KamAoii @3 KOTOpHIX pasAuyHel. Hapectho, wTo a, = b, =2 &
a, = bg — 8, a pasmocTs nporpeccuu (a,) B 2 pasa MeHBIIE
pasHEocTH mporpeccau (b,). CKOAEKO 4aeHOB mporpeccuy (a,)
COZIePIKUTCA CpeAn nepBhix 35 wieHor mporpeccuu (b,)? Haii-
JuUTe CyMMYy BCceX TakKmx ofmEX 4ieHoB ofeHX IpOrpeccHid,
ecan b, = 27.

HJaum ape apubMernueckue nporpeccun 1,6,...,101 u
-10,1, ..., 135. OnpeneanTe 001He WIEHE 3THX MPOTPECCHii.

Jarwu ape apudMeTndeckue mporpeccum 6, 10, ... m 12,
19, ... . OnpeaeanTte, CYIIECTBYIOT JH O0I{He wieHHE STHX

nporpeccuit.

Haifiaure HanMeHBIIAN 1 HAROOABITHHE oflyAe YieHbl apup-
MeTHYeCKHX nporpeccuii (a,) u (b,) Taxux, ute a,, = b;, = 112,
PasSHOCTHM HTHX NporpeccHii cOOTBeTCTBEHHO PaBHH d, = 14;
d, = 35, B mporpeccin (a,) 200 uwnenos, a B nporpeccau (b,)
300 gnenos.

Haiignre HauMeHbIIHl 1 HapboabIHil ob0lIHe JIeHBI Tpex
apudMernyecKHx nporpeccudt (a,), (b,) 1 (c,) Tarux, uto
a,=79,d,=11; b, =11, d,=17; ¢, = 17, d, = 22, npruen (a,)
cogepxuTr 200 wnenos, (b,) u (¢,) cogep:kaTr mo 350 wreron
Kaxpas.

B aprdmeTHuecroii nporpeccun (@,) NATHASCAT BOCEMBb W@~

HOB, a, = 4, d = 17. HaliauTte cymmy:

a) BceX WIEHOB IMPOTPECCHH ¢ YeTHHIMH HOMeDaMm;

6) Bcex 4IeHOB NPOrPECCUH ¢ HEUETHHIMHM HOMEPAMM;

B) MOCJHeAHHX TPHAUATH ABYX 4IeHOB MPOTDECCHH;

I') BCeX uwIeHOB NpoTpeccHH, HOMepa KOTOPHIX NPH geleHHH
Ha 3 paloT B ocraTke 2.

B apudmMeTHYecKol nporpeccHH (a,) cTO ABAALATL MATDH e~

HOB, @, = 40, d = —7. HaiianTe cyMmy:

a) BCex WJIPHOB IIPOTpeccHH ¢ YeTHHIME HOMEpaMH;

6) BceX 4IeHOB NPOrpPecCHH ¢ HeYeTHHIMH HOMEpPAMU;

B) mOCAEeHHX NATHAECATH TPeX HACHOB NMPOTPECCHH;

) BceX WIEHOB MpOTPEeCcCHM, HOMEPA KOTOPHX NpPH AeleHHH
Ha 27 pawT B ocTaTke 10,
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B apmdmermueckoii nporpeccanm (a,) n unesos. IToayuure
opMyny, BRpaKAOOIYIo cyMMY: 1) Beex 4IeHoR NPOrpPecCcHH
€ YEeTHEIMH HOMepaMu; 2) BceX 9JAeHOR MPOTPEecCHA ¢ HeyeT-
HEIMH HoOMepaMu;, 3) nocaefEHX k YieHOB mporpeccHu (B < n);
4) BCEX UJEeHOB NDOrPecCHH, HOMEpa KOTODBIX IPH JeJIeHHH
Ha 3 #a0T B ocTaTKe 2, ecan:

a) Sy =%'(§), k=n+——(_1)2_1;

- ta, (n+l I 2 il D
6) Spuuer = L% (—-—-2 ).k—n L

G + Gy iy

B) Sn-k=""'_'2— k.

Pemnre yparHeHHe

l+x+ 2+ 2 +5x+29+ B+ +2H)+... +
+ (10 + 37x + x%) = 255,

Haiignre npoHaseleEHe KODHell MHOrOYJIeHA

O=-1+x+2*+(-1+2x+xH)+(-1+3x+xH+..+
+ (-1 + 10x + x%).

PemnTe ypasHenme p(x) = 4 + 123x, rge

p)=1+x+22+ (1 +8x+2H)+(1+9%x+2H+ ... +
+ (1 + 37x + %),

HasecTHo, 9to p{x) = 1 + 2x + 32f + ... + 11x'°. Haligere
0,5(p(1) — p(-1)).

HagecTHO, uTo p(x) = 1 + 2x + 3x% + ... + 11x'°. Haligare
0,5(p(1) + p(-1)).

Hana nocaegopaTenbHocTs 1, 4, 10, 19, ..., B koTopoii pas-
HOCTH ABYX COCESHHX WIEHOB 00pasyioT apHPMETHUECKYID
nporpeccuio. HalizuTe n-#i «j1eH M cyMMY HNeDBBIX 1t 4IEHOB
aTo#l nmporpeccHu.

BHaYeHHA YIJAOB BHIIOIYKJIOL0 CTOBOCHLMHAECATHYTOJALHHKA,
BEIPasKCHHEIE B PPANYCAX, COCTABIAIOT apadMeTHIecKyo Npo-
rpeccuo. Hailigare Benmuuuy Goapmero yriaa cTOBOCHMH-
LecATHEYTONBHHMKA, €C/H PasHorTh HporpeccEn 1°.
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23.82.

23.83.

23.84.

23.85.

23.86.

23.87.

23.88.

23.89.

3HAYEHHA YTJ/IOB BEITYKIION0 JeBAHOCTOYT'ONALEHKA, BEIPAKEH-
HEIe B IPafycax, COCTABIAIOT apipMeTHYECKYIO MPOrpeccHio,
JoKaKHTe, 9To He BCe YIALI MOrYT OBITh BEIDaXM<eHb! IeRbIM
THCIOM T'DAXYCOB.

Haitawre ganfoneiree sEaYeEHe, KOTOPOe MOMeT NPAHUMATDL
CYMMA IIePBLIX 7! WICHOB ApHPMeTHYeCKOoil MPOrpeccHH, eciad:
a) a, =100; d = -4;

6) a, =100; d =-2,T;

B)a, +d=100; a,-d = -101,

CyMmMa cTa TPHADATH NePBHX uneHoB apudmeTHuecKoii mpo-
TpeCcCHH DABEA CYMME €@ MepPBEIX BOCEMHAASCATH uaeHoB. Haii-
JHTe CYMMY MEPBRIX JBYXCOT AECHTH 4IEHOB BTOMH MPOTpeceH.

HaitapTe cyMMy BeeX HeTHIPEXSHAYHBLIX MHCEN, JeThipe nud-
PBl KOTOPHIX, B3fTHE NO MOPAARY, obpasyior apndmermye-
CKYIO NPOTDecCHIO.

B apndiMermaeckoii IPOIPECCHA CYMMA Qg + Gy + ... + @ =0,
Haiiamre cyMMy MepBEIX CTA YeTHIPEX WICHOB ITOIH MPOTPECCHHN.

HokaxXute, UTO €CAM CYyMMa MNepBEIX 7 YJIEHOB
MocaenoBaTeNLHOCTH 3afiaeTcd Gopmynoit S, = 3n? — 124n,
TO WIEHH 3TOH MN0oCNeaoBATeIbHOCTH COCTABAHIOT apHpMeTH-
YeCKYI0 MpOrpeccHio.

Jokraxkure, YTO eCAN CYMMA NEPBbIX 1 1IEHOB MOCTeA0BATENb-
HOCTH 3afiaeTca dopmynoii S, = 3n* — 124n + 5, To wieHs
3TOH NMOCAeZOBATENLHOCTH, HAUUHAA CO BRTOPOro, COCTABAHIOT
apudmeTHIecKyI0 nporpeccnio. [logymMaiiTe, noueMy « HaTAHAA
TOJBKO CO BTOpOros?

CyMMa DepBHIX 1 HJI€HOB MOCAeA0BATEIBHOCTH 3afaeTcd Gop-
Mynoit S, = 146n ~ 3n’. HaitnaTe HOMeD K 3HAUEHHE €€ HAHU-
fonpllero OTPUIATENBHOTO YJIEHA.

ITycte uucna 4,, a,, ... COCTABAAIOT ApPHGMETHUECKY0 OpO-

rpeccrio. Henoaesaya TOXAECTBO ﬁ = lea : % - %) (a#b),

HallIHTe CYMMY:
1 1 1
a) + + ...+
o -0 - a o, , - a,

6) p oy 1+ —1
h a3 0@ A,y * Qonny
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Haiinare cymmy:

1 1 1.
A1 ezt ey

1,1 + 1
15 59 ™ (n-98 -Wn+1)

JoxaskHuTe, UTO:

R A RS T AR

1.1 1
+ + ... -
6) gZHgr* ot g <1

JoxamuTe, ITO CIH AAA HEKOTODEIX HATYDANBHBIX Uucen

1 1 1
HMEEeT MecTo pPaBeHCTBO + St o+ =1.L1 To
7B ™

cpexu sHcen k; ecTh XoTH OBl ABa PABHBIX.

Hea KoODAMHATHO! NAOCKOCTA B3AMM TOUKH A(x;; y,); Alry
Ya)i . Alx ¥,), Tae abeiBeehl Xy, Xy o..y X, W OPAMHATH
Y1s Yas +ess Y, COCTABNAIOT apBMeTIecKHe mpoTrpeccHu. Joka-
AHTE, YTO BCE HTH TOYKH JISKAT HA OOHOH MPAMOH, H BHIpa-
3uTe ee Yyraoeoi xoabuMeRT yepes PAIHOCTH HTHX MPOrpec:
cuii (d, u d).

CroJBKO YEADOB CHENAKT 94Ckl B TeJeHHE CYTOK, ecM OHH
oTOUBAIOT TOJBKO meJisle YHeaa ot 1 go 127

CKOJNBKO VAAPOB CHENAIOT YMACKH B TedeHHe CYTOK, eCAH OHH
oTOUBAIOT TOJBKO meJble Yueaa oT 1 po 12 B Raxnyio moao-
BHHY Yaca meJAl0T o OgHOMY Yaapy?

C 1 mi041a TeMImepaTypa BO3AYXA eXeHEBHO NOLHUMAIACE HA
0,5 °C. 3mad, 4TO CpeAHAA TeMIEDATYPA 38 JTO BpeMsA COCTa-
euaa 18,75 °C, oopeneanuTe Temnepatypy 1 miona.

CKOJBKO EDEMEHH HOTpe0yeTcA BeJOCHOeNHCTY, ITOOR Opo-
exaTh 54 KM, eclIH H3BeCTHO, YTO B NEPBHIT UaC OH IpOexXa
15 kM, a keXxpui caegyiomuit yac oH mpoeaxaeT Ha 1 KM
MeHbIIe, YeM B mpeasigymuit uac?
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23.100.

23.101.

23.102.
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Ilapw pacnoxoxens B dopMe TpeyroabHrKA (puc. 19). On-
peneaunTe oloee YHCAO IAPOB, €CJIH B BepXHeM pAxy ux 12.

...........................

Puvc. 19

JokasxATe, uTO ANA ApAQMETHIeCKOH ODOrPeccHH ¢ IOJo-
FHTEABHLIMY YJIEHAMM BEINOJHAETCH HEDABEHCTRO!

a) \}am-l gL < LU 6) \}an LU < Tins

M yHaMKHTe, OPA KAKOM SHAYEHHH PA3HOCTH OpPOTPeccHH
HMeeT MECTO PABeHCTBO.

Joramure, 4T0 cyMMa MIOORIX TpeX AAYVIONX DOAPHA WICHOB
moboit apmdmeTHIeCKOl OPOrpecCHA ¢ IeJRIMHA YIeHAMA
JeyuTcH Ha 3,

Jokamure, MTO cCyMMa JIO0KIX CeMHEAANATH MAYIIHX OOXPAL
qjenoB A0boii apupmMeTndecKod NporpeccHn ¢ DEeNLMH 4le-
HaMu geauTes Ha 17.

BepHo M, 9T0 cyMMa AKX 7 MAVIIUX NOADAA IACHOB
Awboit apudmMerHyecKoll NporpeccHd ¢ LeJWMH WieHAMH
Jenutceda Ha n?

CyMMa IATH HAYRABHEIX TJeHOB apudMeTmdeckoll mporpec-
CHH MeHBIIle CYMME! ee NMOoCAeAVIOINuX IATA 9aeHoB Ha 50.
Ha cKoabKo AecATHI 4ieH mporpeccHH GoJbine ee RTOPOTO
yieHa?

! Bagaun 23.99—23.116 npeanaranace Ha BCTYNHTENRHEIX ZK3AMEHAX

B By3ax.
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23.104.

23.105.

23.106.

23.107.

23.108,

23.109.

23.110.

23.111.

23.112,
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HaiigaTe cyMMy neppMX ODATHANOATH 4ieHoB apudmMeTnge-
CKOM OpOTPeccHH, eCc/IA H3BeCTHO, YTO CYMMA JYeTBEpPTOro,
HATOrC, CeABMOro M IMEeCTHAATATOrO WIeHOB 3TOH mporpec-
ceu pasHa 32.

HafiguTe cyMMY NepBhIX ABAAUATH /ICHOB apuMeTHUeCcKok
ApOTPEeCCHH, €CIH MAaBECTHO, MTO CYMME TpPeTLero, CefbMo-
ro, 9eTHIpHAAUATOTO H BOCEMHALIATONO MJEHOB 3TOH IIpo-
rpeccHi pasHa 10.

Yucna a,, @y, ..., Gy 006pa3yIOT ApE(METHYECKYIO HpOTped-
ciio. MapecTHO, uTo cyMMa 4JI€HOE 3TOil Oporpeccru ¢ He-
9eTHEIMK HoMepaM¥y Ha 15 Gonnmme CYMME 4I€HOB ¢ YeTHE-
Mu momepamu. Haiigare a,,, ecnn a,, = 3a,.

Yucna a,, G ..., 05 00PA3YIOT APHOMETHYECKYIO NPOrPeC:
cHio. HapecTHO, 4TO YAROGHHAA CYMMA YIeHOB 3Tol nporpec-
CHH ¢ YeTHWMHK HoMepaMu Ha 10 GoJjslne cyMMEL BCexX d9Je-
HoB. Haligure a,,, ecnm a; = 2a,.

OT nepexpecTKa PACXOAATCA TpH AOpOru moxg yraom 120°
Apyr K apyry. TpHu nemmexoas 0AHOBPEMEeHHO BHIIJIE C f1e-
PEeKPECTKA ¢ MOCTOXHHHMH CHOPOCTAMH, 06pasyIOITHMH
apugMeTHYeCcKY10 nporpeccuio. Yepes 2 u nyTH paccros-
HHE MEKAY CAMBIM MEeLJeHHEM W CAMKM OLICTPWM Hemye-
XOAAMM PABHAJIOCE 2J76 ¥M, a MEKIY CAMBIM MeAeHHEIM
M TPeTBUM OELIeXOJ0M — 2@ KM, Hafigure cKOpoCTh
MelexXoa0B.

Kopen ypaseenusa x° — 6x* + 8x + ¢ = 0 opu mexoTopoM a
obpasyioTr apupMeTHUecKyIo nporpeccuio. Haiigure aTy npo-
TPeccHID.

2
IIpn kaxux y € R wicaa y° + 2y + 1, %&’_l,y—l,

B3ATHIE B YKASAHHOM MOPAAKE, ABJIAIOTCA TPEMA NOCTERo-
BATEJBHLIMH 9JIeHAMHW apuhmMeTmdeckoll nporpeccHn?

CyMMa mepBOrO M TPETLEro 4JeHoB apAdMeTHUeCKOH Ipo-
rpeccuy papHa 10, & cyMMa BTOPOrO H 9I€TBEDTOTO WICHOB
paBHa 16. Hailixute nmporpeccuio.

CronBRKO HYKHO B3ATH WIeHOB mporpeccmm 105, 98, 91,
84, ..., 9robm BHX cyMMa Gulua pagHa Hymo?



23.113. Cocranbre dhopMyny obllero wiena poapacTamomeil apudme-

23.114.

23.115.

23.118.

§ 24.

24.01,

24.02.

TAYeCKOH OpOrpeccHH, ¥ KOTOPOH cyMMA [MepBOro M TPEThE-
ro YJIeHOB DaBHA 2, A CYMMA KBAJIPATOB MEPBOr0 M BTODOro
YJIeHOB DABHA J.

Tperrit wren apadMeTHISCKOH IPOrPECCHE PABEH HAHMEHE-
ImeMy 3HAYCHMIO HempeprBroi ¢yExumm f(x) Ha oTpeske
[-2; T], a BoceMEaAUATEIA YieH Toll XXe NPOrPeccHA — HAM-
Goneiomemy. CKONBERO KODHel mMeeT Kakigoe M3 ypaBHeRMIt:

a) f(x) = ag; B) f(x) = a,5}
6) f(x) = ay;; ) f(x) = a,?

Hlenesnas gopora 3a NpocToH BATOHOB IO PasrPyaKoi E nep-
BHH gens Geper ¢ npeanpuaTAa 400 p., a B KARIENI mocne-
myiouquii — Ha 300 p. Gonslue, yeMm B mpeariayinuii. Bparaga
TPY3IHKOB MOKET DASIPYIHTE BAroHEW 3a 10 aneit, Ecan 6pa-
Ta/la pASrPYSHT BATOHEI DAHBIIE CPOKA, TO 38 KayKARIH COKO-
HOMJIEHHBIH feHb oHA moayqyuT npemmrio 2350 p. IIpn kakom
CPOKe DA3TPY3KH JATDATH NPeNNDHATAA He OIJIATY IPOCTOR
BAIOHOE ¥ HA OPEeMNI0 IPY3YAKaM OVAYT MUEHMAJIBHEIMAT

JlBe aseMiepoiiEble MAINMER] PASHEIX KOHCTDYKIHHA pPOOT
HABCTpeYY ZpYT APYTY ToHHeab anuHoH 30 M. Has nmeproit
MAIIAHE CTOHMOCTS MPOXOAKHE nepsoro Merpa pasaa 160 y. e.,
a KaKA0ro mocaeayomero Metpa Ha 90 y, e, 6oasme opegw-
aymero. CTOMMOCTE OPOXOAKRHA KasKAOr0 MeTpa BTOpOi
MAIIWHONH oIWHAKOBA W paBHA 1275 v, e, CKOABKO MeTpoB
JOJIYHHA APOPHITh KAHAAA H3 9THX MAMIHH, TTOOL CTOMMOCTE
pabor 6LLIa MAHMMATLHONH?

FEOMETPHYECKAR NPOrPECCHUA

Hammmure dopMyny obmero uneHa reoMeTpHyecKkoii nporpee-
cHH, ecru (24.01—24.03):

a) a1=0’25;q=2; B) a1=5;q=—3;
Oa=-lig=F B ay= V2 g=-1.
a)a,=3; g =-0,5; B) a; = -1; ¢ = -8;
6)03=—12;q=J§; P)as“—"qa—%.
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24.03.

24.04.

24.05.

24.06.

24.07.

24.08.

24.09.

24.10.

24.11.

24.12.

176

a) a, = 12; a, = 3; B)a,;=1;a,=-2;

6) ay, = _8; 813 = —%; I‘) a; = Qg3 = “1.

Horamure, uTo AAA M1060H reoMeTpUUIeCKOH OPOTDEcCHH
CHPAaEEAANBO COOTHOIIIEHHE!

ﬁ - . ﬂ = ; Ej_ = pn-m
&) = % 65 =1 B) =g
YeTBepTHIHA wWieH reoMeTpagecKkoll mporpeccun B 4 pasa 6oab-
e ee IMecTOro 9JeHa, & CYMMA BTOPOTO H NATOr0 WiIeHOB
pasua 63. HajianTe gpenafuaThlit uieH aTolf mporpeccnn.

Bee unennl reoMerprTeckoii mporpeccH — NOJAOKATENLHEIR
gueya. H3pecTHO, YTO DABHOCTD MEXHIY NMEPBRIM W MATHIM
YJIeHAMH paBHA 15, a cymMa IepBOro u TpeThero 4ieHoB PaB-
Ha 20. HaiiguTte gecaThit aaen aToil nporpeccun.

HaliguTe Bce 3HAUGHNA X, IPHA KOTOPHX uncaa 2 — x; 2x — 3;
4 — 8x B YKasaHHOM nNopaAjgKe o0pasyioT reoMeTPHUECKYIO
POTPECCHIO.

Haiimurre Bce 3HAYSHESA X, IPH KOTODRIX 9Echa 2x — 1; 4x; 64x°
B YKAa3aHHOM HOPAAKE 00PasyioT reOMeTPHUYECKYI0 IIPOTPECCHIO.

HaiiguTe Bce TAKHME IHAUSHAHA X, OPH RAMHAOM H3 KOTOPHIX
gqucaa x; 1; 2 apnaauce 6H DocleAOBATENALHBIMH YWICHAMHE
reoMeTpHIecKodl mporpeccHn. PaccMoTpuTe BCe BO3SMOM(HBIE
CAYYaH.

HaliauTe yeTwpe YucAa, KOTOPHE CASAYET NOMECTHTE MY
gueaaMu 1 H 2 Tak, YToON OHM BMecCTe ¢ KAHHRIMY COCTABH-
M 6Bl reOMETPHUIECKYI0 NPOrPeccHIo.

Hecars uncen, SBASOMAXCA NOCACZOEATEIBHBIME WICHAMH
reoMeTputiecKoli mporpeccuy co a3HaMeHaTexem ¢ > 1, pacmo-
JoxeHbl Ha orpeske [1; 2). Haiianre Banfonnmee 3EageHMe
BHAMEHATENA 2Toll mporpeccHH.

Mexay pasITAYHEIME DOJOMHTENLHBIMH YHCIAMH X H Y NO-
MECTMJIM R IMCeq (Y, O, ..., O, TAK, 9TO OHM BMecTe ¢ jaH-
HEIMH COCTABHIN TeOMETPHYECKYH IPOTDPECCHIO

X, Oy Oy very Oy Ue
Haiigure o1 yacaa paa: a) n = 1; §) - = 2; B) n = §; r) npoms-
BOJBHOTO HATYPAJIBHOTO YHCIA,



24.13.

24.14.

24.15.

24.16.

24.17.

24.18.

24.19.

24.20.

24.21.

24,22,

24.23.

HaiizuTe 3HaMEHATEOL MeOMETPHIECKOI NpOTDecCHH, €CAH
TPH DOCAEROBATENBHEIX €€ YJeHa paBHEl JAMHAM CTOPOH OpA-
MOYTOJBHOTO TPEYrOJLHHEKA.

YeTwipe uncAa X, Y, 2, { ABIATCH NOCASAOBATENBHRMH 916~
HaMHW reoMeTpHIecKoji mporpeccun. HokaKATe pPAaBeHCTRO
-2+~ +y-tf=(x-V

Haiisprre Yneao WIEHOE H HX CYMMY RJA reoMerpH4deckoi
OporpeccHn:

a) 1; 5; ...; 78125; r) —17; —289; ...; ~172+1;
6) 2; 4; ..; 2% ) 25 4; .3 274,
B} 1; 3; ...; 3%

OnpefennTe nepBLlit M DocaegHNit wWIeHH reoMeTpHYecKoit
OpOrpPeccHn, AAH KOTOpOi:
a)n=8 q=2 5= 165 6)n="5q= 3 S = 211.

HaiizuTe nmepeulfi wieH, aHaMeHATeNb H CYMMY JNeCHTH ije-
HOB reoMeTpHYecKoll mporpeccmu, ecnm:

ayb, — b, =35 b,+b,=42; 0 < ¢ =< 1,5;

G b,—b,=-36; by +b,+b,=6; g<0.

B reomeTpuveckoii mporpeccar iy = 64, a oTHomeHHEe CYMMEI
iy + Uy K CYMMeE U, + u, paBHo 32, Hafigure cyMmMy mepBhIX
JeCHATH IJIeHoB 3TOH OporpeccHu.

CyMMa DepBHIX TpeX WJIEHOB reoMeTpHYecKoil mporpeccHu
paBHa 42, a ux opomaeeneHwe pasHo —1000. Hafiaure uer-
BEePTHIH YIeH HTOd OpOrpeccHH, eCJM HM3BECTHO, UTO BCE ee
WieHEl — [eAble THCHAA.

B reomerpuuecKoil nporpeccHM MpPOH3EefeHWEe NepBuX 11
wieHop pasHo 2. Haiigare mecToil wieH To#l mporpeccHw,

B reoMerpuueckoii mporpeccMy OpPOM3BeAeHHe NepBHX Tpex
qnenos pasHo 1728, a ux cymma pasua 63. Haiigute mepsriit
YAeH U 3HAMEHATeNlE 3TOH ImPOTrPeccHH.

B reoMerpmrueckoli mporpeccHi CYMMa OepEHIX 1 TIfHOB
BABoe Ooablme cyMMB CHegyiouiux n aaeHoB, Haiigure zHa-
MeHAaTeAb 9TOH OpOTPecCHH, ecJIH:

ayn=2; 6)n=3; Bjn=k, k> 3.

B reoMeTputeckoii nporpeccun (b,) ¢ MOAOKHTeNEHEIME Wie-
HAMH H3BECTHO NMPOH3BefeHHe TPEThEro, MATOr0, BOChMOTO B
ABeHAJIIATOTO YIEeHOB, paBHoe 144. Haliamre mpomssesenne
YeTBEPTOTO H JECATOrO ee LIeHOB,
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24,24,

24.25.

24.26.

24.27.

24.28.

24.29.

24.30.

24.31.

24.32.
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B reoMeTrpuaeckoii mporpeccuu (b,) ¢ IONOKHTENABHBIMY Wi
HAMH W3BECTHO TPOH3BeseHHE CeJbMOr0 M ABaJAUATOrO Wie
HOB, paBHoe P. Haligure mpoMsBeNeHHe BTOPOTO, IISCTHAL:
OATOTO, CEMHAMIATOTO H AeBATHAJLATOTO e¢ YJICHOB.

IlycTs B reomerpmuecKoilf mporpeccHn BHIAC/AEHH ABE rpymn-
Bl M0 E 4N€HOB B KaMiaol rpynme TAK, YTO CYMMA MHIEKC0D
BeeX WIeHOB mepBoif rpymnmobl pABHA CYMMeé HHAEKCOB BCex
q9JAeHOB BTODO#H Ipynnel Us & 4aeHoB. JoKaXHTe, HTO IIPOHI-
BeeHHe BceX YIeHOB IepBol I'DYNNE DABHO NPOU3BEACHHKD
BCEeX YWIEHOB BTOpO# IpYIIEL

YeTrIpe ancaa X, ¥, 2, t — YeThpe DOCAeJOBATERHEIX 9JIeH,
reoMeTpHYecKoli mporpeccu, npuaeM x + t = a; x-¢ =b.

Hatigure y° + 2°.

Ha rpadbuke dyuxnem y = ax’, a # (0, BReJeHE NATH TOJEK,
abCIMCCHl X, < Xy < X3 < X, < Xy KOTOPBIX B YKA3aHHOM IOODAR-
Ke 06paayioT reoMeTpHYeCKYIO Iporpeccuio. ByayT au coorser-
CTBYIOIINE OPAHMHATE! 3THX TOMeK o6pasOBHIBATH T€OMETpHHE-
cKyIo nporpeccuio? Ecau GyayT, To HaliHTe ee 3HAMEHATEIH,

Ha rpadmxe byaxuun y = ax’, a # 0, BheeH:E OATH TOYELK,
a6CIHCCHl Xy < X, < Xy < Xy < X5 KOTOPHIX B YKAZAHHOM TI0-
PAAKE ABAAIOTCA HOCAEAOBATEALHEIMM YJIeHAMM IreoMeTpHYe
CKOli mporpeccMu. ByAyT AM COOTBeTCTBYOIIME ODAHATH
9THX TOYeK O0pa30BHIBATL TeOMETPHYECKYI0 IpoTpeccumio?
Ecau 6yayT, TO HadaNuTe ee SHAMEHATEID.

Bank Haumcnger 7% rogosuix, 1 aasapa 2000 r. s aror GaEk
OBUIA ONOMKeHA cyMMa B g pyOaeii. Haligure pasMep BrIaga
Ha 1 ageapa 2005 r., ecIH B TedeHHe 3TOr0 BpEMeHH IPOLIEHT:
HAfA CTABKA OCTABAJACH 03 HaMeHeHHs. C DOMOIOLIO KANBKY:
JATOPA BEIACHHTE, Yeped KaKoe HANMEeHRIIee YHJIO JIET CYMMA
BKJIaJa YBeJIHYHTCA Oo/ee yeMm B 2 pasa.

MoryT au uucaa 1, 3, 5 6uITh WieHAMH (He 0DA3ATEABHO CO-
CefHMMH) HekoTopoli reoMerpudeckoit nmporpeccun? Ecan
MOTYT, TC OPHBEAHTe KaKoli-HnOyah OpUMep TAKOH mporpec-
CHH, eCJIH He MOTYT, TO ACKAKHTE NoYeMy.

HaiiagnTe mo Kpaiineil Mepe TPH IeoMeTpHMecKHe MPOTPECcCHE
cO 3HaMeHareneM, Gonbumum 1, cofepmamue uncaa 1, 2, 4.

CezbMoii 4A€H reoMeTpudeckol mporpeccHy B 5 pas Goabie
ee naToro 4wieHa. Haligure oTHOUIEHHE BeJUYHHE! IEPBOTD
yneHa OPOrPeccrH K BeJINYHHE €€ CTO MNeDPBOro uaeH4d.



24.33.

24.34.

24.35.

24.36.

24.37.

24.38.

24.39.

24.40.

24.41,

HapecTHO, 9TO B reOMEeTpPHYECKOH IIporpeccHH ceMHAILIATRINA
9/IeH JeKHT Ha orpeske [9; 10]), a mecTHaguATHII — HA OT-
peske [2; 3]. B KaKHX mpefesax MOXKeT H3MEHATLCA IHAME-
HaTeab 3Toit nporpeccun?

B reomerputteckoii mporpeccun (¢,) Bce WIeHBl — IOJOMH-
TeabEble Iucra. FapectHo, aro 1 < g; = 2; 16 < a, < 18.
Kakue zHAYEHHUA MOMeT TPUHHMATE IDECTOH WieH IToil mpo-
rpeccuu? Haiigure HauGOAbIIee M HaWMEHbINEee FHAYECHAA
ImecTol0 9JeHA IHPOTPECCHH.

B mporpeccan EalifnTe Bce meJ0YHCACHHEIe YICHBI MeOMeT-
PHuecKoil mporpeccHH, ecld OHH CYLUECTBYIOT:

a)a1=%: g=5;n=5060a =2 ¢q=%8 n =100

ITyeTs unena o ¥ f — KOPHE KBAAPATHOrO ypaBHEHMSA
4x*-3x +a=0,
4 9MCJA Y H & — KODHH YpABHEHMs
xXX-3x+b=0.
Ilpu kexkwx sHaYeHUAX a u b uucaa q, §, v, 8 B yrasaHHOM
MOPALKE COCTABIAAIOT reOMETDHHECKYIO Mporpeccuio?

IMyeTs ynela ¢ 1 B — KopHE KBagPATHOTO YpaBHEHMA
- x2 +a=0,
a ynena ¥y 2 8 — KOPHH ypaBHEeHHS
B2-@4+32x+b=0.
IIpm xakwWx 3HAYEeHWAX a U b uncaa o, §, v, & B yKasaHHOM
NOpALKE COCTABAAIOT MeOMEeTPHIECKYIO NMpOrpeccHio?

ITycrs wacna ¢, B, Y — xopau ypasHerns x° + 2x% + ax - 8=0.
Ilpn kakux sHAYEHMAX ¢ IHCAA O, f, ¥ B YHASAHHOM NOPAAKE
COCTABIAIOT TEOMETPHAYECKYID NPOrpeccuio?

Haiinure cyMmy:

a) 1+ 11+ 111 + ... + 111...1, rae mocaexHee cJAraeMoe
COBEPIKHT N eguHHUL;

6) T+ 77+ ... + 777...7, rge mocnesHee CRAraeMoe COAEPHHT
n ceMepox.

HNoxaxure, uro uncna 49, 4489, 444889, ..., monyuaemule
BeTapkoii wieaa 48 B cepeamHy NpeABIAYIOEro WHCa, ABIA-
IOTCA KBaJApPATAMM HATYDANBHEIX THCE.

IIyeTs 8, eCcTh CYMMA MePBLIX 1 WISHOB TeOMeTPHYIecKOH mpo-

Sn = Sz.n — Sn
rpeccur. JlokasATe PaBeHCTBO % -8 S5,-5.

179



24.42,

24.43.

24.44.

24.45.

24.46.

180

IlyeTs S, — cyMMa HepBHIX 7i II€HOB reOMeTpHYecKoi mpo-
TpeccHH, a S, — cyMMA o6paTHLIX BeXHYHH ATHX WIEHOB.

Haiinure npousseaenue [|, mepemx n uieHoB 3TOl reomer-
PHEYeCKOI OpoTpeccHH.

KnneHTY B GaHKe MIPegATAOT CAEAATh BRIAN HA YCIOBHH 2%
B MecAn. KaxoH mpoueHT OH MOJYYHT 3a: a) ABA MECHIIA;
6) KBapraJ; B) noayrogue; I) rog; k) aecars Jet? ([Ipu BRIIH-
CJIEHHH MOJKHO HCIOAB3OBATE MAKPOKAABKYAATOP, OKPYIIAL
PE3VIABTAT A0 COTHIX MPOLEHTA.)

KnueHTy B GaHKe mpeslaraoT cielaTh BRAAA HA yCAOBHH
44% B rox. Kakroit npoueHT OH MOJYYHT 34: a) NOJAYTOLHE;
6) kBapTa); B) 1A mecang; r') Mecsn? (IIpH BHMMCICHTHN MOMK-
HO HCIOJNB30BATE MHKPOKAIBKYJIATOD, OKDYIJAA DPesy/bTar
A0 COTRIX IOPOUEHTA.)

¥ HajKAOTO M3 HAC JIECE DoJATenell, JeTBepo AeAyINEeK | Oa-
Gyiuex, BoceMb npageayimer u npabalyer, 16 opanpanexy-
weK ¥ npanpababymex. OfosEagamM gucao mpababyier n
mpafieAyiner, BMecTe Kak mpa' = 8, torga opa =16 u T, g,
Camrrad TPM NMOKOJEHHA HA KaKARe CTO JIeT, DOCIHTAiTe,
CKOJNBKO ¥ Bac Ow1o npeaxor 3000 aer tomy Hazay. Ilogy-
MaiiTe, DOYeMY HOJYVYEHHHI BAMH BEDHBIN MaTeMaTHIeCKH
OTBET HepeaseH.,

B yroa 60° emmacana oxpy:xHOCTh pagunycom R. B obpaszosas-
IHHCA KPHROJHHEHHBIN TPeyroJbHHK BHOBE BITHCEHA OKDYX-
HOCTb, KACAKINAACA CTOPOH Yria B nepBoil OKpPYKHOCTH.
Hanee atoT nponecce nosropserex (puc. 20). HaliguTe pagaye:
a) mecsitoil TaKolt oOKpYHHOCTH; 6) n-fi OKPYIHOCTH.

Puc. 20



24.47.

24.49.

B yroa 90° pmucaHa oKpyXRHEOCTE paguycoM K (oM, Ne 24.46).
B o6pasoBapinmiicy KPUBOIWHEHHLIH TPEYTOJABHHK BHOBDL BITH-
CAHA OKPYIKHOCTh, KACAIOITAACA CTOPOH YIVIA M HepBoi OKpYK-
moetn. anee aTor opomece nopropaeTes (cM. pac. 20). Halinu-
Te PAAUYC: a) JeCATOH TaKkol OKPY:KHoCTH; 0) 7-If OKPYKHOCTH.

B yroa o (0° < o < 180°) Boucana okpy¥XHOCTE paguycoM R
(cm. N 24.46). B ofpasopaBmIMiicA KPHBOJHHeHRHEIH Tpe-
YTOABHMEK BHOBh BIIHCAHA OKPYHHOCTH, KACAKINAACA CTOPOH
yriIa H nepeolt oKpYRHOCTH. [azee 5TOT IPolleCe MOBTOPSHET-
cf (oM. puc. 20). Haitante paguyc: a) JecATOH TaKoH OKDYH-
HoceTH; §) n-ii ORPYHHOCTH.

PaccvMotTpEM oTpeaoK aauHoii . Pasgennmm ero sa Tpu pas-
HEIE 9ACTH H, VAAAHE CPEAHIOW JacTh, 3aMEHUM ee ABYSBEH-
Holt AomaHol. Kaxxnoe aseno 310t 1oMaHOM pABHO TPETH JaH-
HOT'O oTpeaka. B peaynnTaTe moNyYnM YeTHPEX3BeHHYIO JO-

MAHYI0 JIAHHI, COCTOAINYIO M3 3BEHBEB, PABHBIX '% KaEI0e,

Ha3zopeM ee JoMaHoH meproro panra (puc. 21 a). IIpogomxum
nocrpoeHne. Ha KaxaoM 3neHe JJOMAHOMN JAHHY [epPBOTO DaH-
ra YKAsaHHBIM BBIIIE COOCOO0OM NOCTPOMM YeTHIPEX3BEHHAYIO
AoMaHyw. B pesynsrare moayuuM JOMaHY) JAHHK BTODOTO
panra (pue. 21 6). Haliaure nepuMeTp JNoMaHOH JTHHHH
JecaToro paHEra. Ecau OponoXKHMTL OMMCAHHBINA Opolece A0
fecKoHeIHOCTH, TO NOAYIMM HEKOTOPYIO IAHMIO, JTa fpefenb-
Haf AOMaHaf HaskBaeTcA Kpueoit Koxa mo MMeHH LIBEACKOTO
mareMaTnka Hunwea Pabuana Xeawre ton Koxa, KoTophli
B 1904 r. npusen mpuMep Takof moMaHoll B BHAe CHEXXEHKH,
Ona Mo:KeT OBITh MOJYYEHA AHAJOTHYHHM TOCTDOSHHEM HA
CTOPOH2X NPABAJILHOrO TPEYTOJBHHKA.

JlomManad IepROIO PAHTA JloMaHAS BTOPOIO PABTa

24.50.

a) 6)
Puc. 21

3anaun Ha KomBuHaunio apudmMeTuseckoi

M reOMeTPHUYeCKOW Nporpeceuii

Ynucna x, ¥, 2 B YKA3aHHOM IopAAKe 06pasylOT OJHOBPEMEH-
HO ADH(}METHIECKYI0 M reoMeTpHYecKyw nporpeccan. Haii-
JATe 5TH IHC]A.

181



24.51.

24.52.

24.53.

24.54.

24.56,

24.56.

24.57.

24.58.

182

Ywmena x, Y, 2 B YEa3AHHOM HopAaxe o0pasyioT reoMeTpuye-
CKYIO DPOTPECCHIO, & IMCIa X + ¥, ¥ + 2, 2 + X B YKA3AHHON
omopagke obpasyoT apudMerauecKyio nporpeccuin. Hafiznre
S8HAMEHATEJb reOMeTpPHYeCKol OpPOrpeccHHd.

Tpa unucra, cyMMa KOTOPBIX paBHa 26, cOCTABAAIOT FeoMeT-
DHYECKYIO Dporpeccuio, Kcau K aTuM uwciaM AoORBHTE COOT-
BeToTeenno 1, 6, 3, TO DOAYYATCH PACIOJIOYKEHHEIE B TOM Ke
NopAfKe MoCAefoBATeAbHEE YIeHH apudMeTHIecKol mpo-
rpeccun. Haiigare 31 wnca.

Tpn uscaa, cyMmma KOTOphX 217, MO HO PACCMATPHBATE Kax
TPH HOCACHOEATENLHBIX WIeHA reOMeTPHYEeCKON NpOorpeccHu
anmu Ko 2, 9 u 44-ii aneHH apupMeTHUeCcKOH IpPOrpeccH .
Crosbko “neEOB 9Tolt apudMernsieckol mporpecctit HAXO
B3HATE, ITOOK HX cyMMa Ouiia papHa 8207

Haiigare cymyvy 10 uneror Kampaolt B8 ABYX BOSPACTAIOMNX
mporpeccHii: apudMeTndecKOH H reoMeTpHYeCKOil, eciIn
HBBECTHO, YTO MMepBHii WieH Kaxsgolt mporpeccun paseH 2;
TPeThY WIeHH IporpeccHii paBHEI MeKAY coboii; mATEIH YieH
apudmeTHaeckoil mporpeccun Ha 10 Goapine BTOporo wiena
reoMeTprdecKoll nporpeccuH.

ApndmMeTHyecKad W TeOMETPAIECKASA OPOTPECCHY HMEIOT Iep-
BHI@ "UIeHBI, PABHEIE 5} TPETHE WIEHHI 3THX NpOrpeccmii rakme
paBHEI Me;xay cololl, a BTopoit unen apudMeTHIecKo# mpo-
rpeccun Ha 10 Gonpime BTOpPOTO 4WieHA I'eOMeTPHIECKO# Ipo-
rpeccuy, Haiiaure 3TH OporpeccHH.

ApundmMeTnueckas M reOMeTPHYECKAS TPOTPECCHHE MMEIOT TIep-
BEIE DABHBIE YJEeHLI, DABHKIE 1; TpeTwil wieH apHbMeTHYecKol
OPOrPeCCHH PABEH BTOPOMY WIEHY TeoMeTpHdYecKoil mporpec-
CHH, A& CYMMA IME€DPBOr0 B TPETLEro WIeHOB reoMeTpuyecKoi
OpOrpeccHH BAROe GONBINe CYMMEl BTOPOTO H TPETHETD LJIEHOR
apudmernyeckoi nporpeccur. Haiigure atH mporpeccun.

Pasnoctt apudmeriraeckoii nporpeccus (4,) He papHa HYJO,
Yucna, pABHEEe NPOM3BEACHMAM 4,8, Ol,) d,a,, 00pAsYIOT
B YKA3aHHOM NOPAAKE reoMeTpHYecCKy0 nporpeccuio. Hafigure
ee SHAMEHATEND.

Tpu ancla o6pasyioT reoMeTpHYECKYIO mporpeccmio. Ecam
BTOpOH €€ TIeH YEeJHYHATHh Ha 2, TO YACJA B TOM JXe MOPAJKe
ofipaayiorT apudmerauecKyio nporpeccHio. Ecan Tpetnii uwien
9TOi apuihMeTHYeCKOH TIpOrpeccCHH YBeAWYHTL Ha 6, To YHeIa
B TOM e NopALKe COCTABAT OOATH eOMETPHIECKYIO Iporpec-
cmio. HaliauTe oTH yncna,



24.59,

24.60.

24.61.

24.62.

24.63.

24.64.

HaiinuTe TpexsHAYHOE YHCAC, €CAH HHGDPH eAHWHHI, AECAT-
KOB M COTeH B YKASAHHOM HOpAJKe o0pazyiorT apudgmeTmue-
CKY10 OpOTrPeccHio, a U@PH 1IIcjIa, MeHEITero AanHoro ga 10,
B TOM K€ NopAiKe o0DasyIoT reOMeTPpIIecKyi0 MporpeccHio.

HaiiaguTe Tpex3HadsEoe UMCIAO, €CaAH DAQPH eAMHWI, ALCHT-
KOB H COTEH B YKA3aHHOM NopAgke ofpasyioT reomeTpme-
CKYI0 IPOTrpeccHuio, a mudphl YACIA, MEHBINErd JaHHoro Ha 400,
B TOM jKe mopAjKe ofipasynT apudMeTHIecKyK Npolrpeccuio.

Haitnute yerHpe YdacHa, ecid MepBLle TPH COCTABJAAIT reo-
METPHYECKYIO TpOTDeccHIO, A MOCJefHHe TPH — apHDMeTH-
yeckyio. CyMMa xXpafiHux 9/1eHOB paBHa 14, a cymMMma cpen-
€X — 12.

HaiifuTe yeTkIpe THcaa, eC/IA NEPBEIe TPH COCTABJIHIOT I'eo-
METDHYECKYIO OPOTPEecCHIO, & NOCHeAHHe TPH — &pHQMeTH-
gecKyio. CyMMa KpafiHHX WieHOB paBHa 21, a cyMMa cpea-
HEX — 18.

Brrumeaure cyMMmy:

a)%+%+%+...+%+...;

11,1 eyt
6) gugtg ot g el

1 1 1 1 .
B r Tt @y
11,1 !

- + -t + e
LA N SN

1 1 1 1

=t =t =ttt o=t .
N VR 07

] 9 17 1+2°
B)1+§+2_7+ﬁ+'"+ & + .
Pemmrre ypaBaenwe:
a)x+1+%+%+...=2?5;

1 1 1 . 9

6)2x+1+1—x+(1_x)3+(1_x)_3+ =3
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24.65.

24.66.

24.67.

24.68.

24.69.

24.70.

24.71.
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JoraKeATe HepPABEHCTBO!

a)l<d%+%+...+d%+...<&
G)Z<E+E+J%+...+J%+m<3;
n)2<gj%+d—5;+...+§(51n+...<3.

BoiuncauTe CYMMY:

1.1 . 1 1 .
)10 100 1000 T T 1r T

1

17 17
+ R T Ia
100"

17
6) 766 * 10000 T To00 000 '

a_

10° + ...t

CunTas, 4YTo 6eCKOHEUHYID CYMMY 1;‘0 + % +

+ l;{‘)" + ... MOMKHO 3aIIACATE B BUJ® YMCTOH DePHAOKMIECKON

AecATHyHoii apobu (,aa4...4... = 0,(a), OpegcTaBbTe CACAYI-
IMHe NepHoaAYecKHe NecATHIHRIE ADo0OW B BAAe OOEIKHOBEH-
Hux gpobeit. IlonpobyiiTe chopMyIHPORATE OPABHJIO O0pale-
HUA YHCTOH DepHORMIEeCKOH AeCATHYHON Apotl B 00bIKHOBEH"
HYIO:

a) 0,(5); 6) 45,(35); B) 21,(654); r) —54,(0012).

IIpeacTasbre clAenyiOlHe CMeINAHHEIC MePHONHMECKHe Nech-
THYHBIEe ZpobH B BHae OOBIKHOBEHHBIX:

a) 0,1(5); 6)0,10(35); =) 1,25(6);  r)—0,00(001).

CymmMma GecKoHeYHO YOREBAaIel reoMeTprYecKol Iporpeccny
paBHa 1, a cymMmma KBagpaTos ee 4ieHoe 2, Haitnure sty opo-
I'DEeCCHIO,

OTMeThTe HA KOODAMHATHOH NAOCKOCTH XY Bce mapel (x; y)
TAKHE, 9TO X €CTh CYMMA TJIeHOB HeKoTopoil becKoHeYHo yOuI-
BAIOIIEel reoMeTpHIeCKO NIporpeccky, 4 ¥ — CyYMMA KBapa-
TOE ee 9JAeHOB.

Hatizure Takyio GecKOHETHO YORBAIIIYIO I'eOMeTDHUECKYIO
TNpOrpeccHio, CYMMAa KoTopol paBHa 1, a cyMMa KBaapaTon
pasHa 100.



24.72.

24.73.

24,74,

24.75.

24.76.

24.77.

24.78.

24.79.

24.80.

24.81.

Cymma feckoHeuHO YORIBAIOIIE]i reoMeTpEYECKOI IPOrPecCHH
paBaa 1, a cymma kyGoB ee wienon 2. Halimure aTy nporpeccHio.

OrMeTbTe HA KOOPAHHATHON IJOCKOCTH XY Bce maphl (x; ¥)
TAKHE, ITO X eCTh CYMMA HIeHOB HeKoTopoil 6eckoHeuHO VOBI-
BaIOelt reoMeTpHYecKoii mporpeccHH, a ¥ — cymMMa KyGoB
e YWIPHOB.

Hatiaure Taryio GecHOHeuHO YORIBAIOIIYIO IeOMETPHUCCKYIO
mporpecenio, y KoTopoit Kamaslli aren B 100 pas Mensme
CYMMEI BeeX MOCHeAYIOLIMX ee 9AeHOB.

Haitgute Takyio GeckoHeTHO YORIBAIOIIYIO TEOMETPHYECKYIO
IPOrPECcCHIO, ¥ KOTOPOH KAMUIEIE YIeH B 2 Pa3 MeHbme CYMMBI
BCeX TOCHAEAVIOMMX €€ IJIeHOR.

Haitaure Taxyio GecKOHeYHO VOBIBAIOILYIO I'eOMETPHYECKYIO
[IpOrpeccHio, ¥ Koropoii Kaxaslit wien B 100 pas 6oneme cyMMbl
BCEX NOCHeAyIOIMHX ee YJIEHOB.

HaiiguTe Takywo OeckoHe9Ho yORIBAIOIIYI0 TeOMeTDHUYECHYIO

OpoT'PEcCHI0, ¥ ROTOPOH KAWL 1neH B 71 pag G0MbITe CYyMMEI
BCeX TOCASNYIOIHYX &€ WICHOB.

Peurure ypaBHeHWe:
a) yxvxvx... = 2000; 6) Ya¥Yx¥fx... = 5.

JaH KBaApaT ¢o CTOpoHoif, paBHoit 1. Beckoneunaa nocieso-
BATEABHOCTE KBRJIPATOB IOCTPOEHA Tak, YTO BeDIDHHEI IO-
CIeAYIOLIErs KBANPATa ABAHIOTCH CePeARHAMM CTODOH Ipef-
mecrayiomero keagparta. HaligaTe a) cyMMy mepaMeTpoB;
§) cyMMBL mmomaAeii BceX TARHX KBAXDATOB,

JaH OpaBUIBHBIN TpeyroJdbEHK €O CTOpPOHOM, pasaoih 1. Bec-
KOHEeYHAd NOCJeAOBATENBHOCTE TPEYIOoJALHHKOB IOCTPOEHA
TEK, YTO BEPIIMHH IOCAEAYIOIIEr0 TPEYTOABHHKA ABJIAITCA
ceperHHAMH CTOPOH NpeAlIecTRYIOUIEro TpeyroldbHuKa. Hail-
OUTE ) CYMMY MepHMeTpoB; §) cyMME ILTOIIAAeH BCEX TAKHX
TpeyToALHAKOBE.

Han yron, pasutlit 60°. Jlomanas, cogepxaman GecxoaeTHOR
MHOJKECTEO 3BeHBEB, NMOCTPOSHA TAK: Ha OAHOH CTOpOHe YIaa
{lepeTcn TouKa, M3 KOTOpOl OMyCK&EeTCH NepOeHIHKYJIApP Ha
APYTYIO cTOpoRy yraa. M3 monydenHoil TOUKH ONATEH ONYCKa-
oTCH MePIeHAUKYIHDP HAa ZPYIVI0 CTOPOHY yria u T. A. Hait-
JUTe CYMMY AJIMH 3BEHbEB TAKON JIOMAHOIT, €M MepBoe BEeHO

paBHO a.
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24.82. Jau yroa, pasuklii 60°. BeckoHeYHAH MOCIeROBATENLHOCTh
KPYTOB, BOMCAHHEIX B DTOT YI'0J, NOCTPOEHA TAK, MTO Ka¥-
ALIA mOCAeRYIOIHUA KPYT HacaeTeHd OpeAlIecTEYIOIEro Kpyra
H cTopoH yraa. Halinmre cymmy nnolmaneit BceX TAKHX KDy
r'oB, eCIH paZuyC IepBoro Kpyra r.

24.83. Hau yroa, pasHbifl 90°. BecKoHeuHAA NMOCHAENOBATENBHOCT:
KPYIrOB, BIHCAHHEIX B 3TOT YI0J, IIOCTPOEHA TAK, 9TC KaXk-
BeIl mocJaeRyIOMHE KPyT KacaeTcd NPeRlIecTBYIOIIEro Kpyra
H cTopoH yraa. Hafigure cyMMy miomaaeil Bcex TAKHX Kpy-
r'oB, €CAH PAgHYC MepBOro Kpyra r.

24.84. Jan yroxa, papEMi ¢, 0 € (0; ®). BeckoHeuHas mocsenona-
TeNBHOCTh KPYTOB, BIMCAHHEIX B 3TOT YT0J, OOCTPOeHa TakK,
IT0 KAXIHH IoCAeayVIOmUi KPYT KacaeTCH NPeaIecTRYIome:
ro Kpyra u cTopoH yria. Haignre cyMmmy muomapgeii Bcex Ta-
KHMX KPYTOB, €C/IM PAAHYC IEPBOro KPYyTa r.

24.85. Ilocuorpnre Ha kpusyid Koxa ma sagaum 24.49. Haiigere
anany Kpaboii Koxa n-ro panra. IlyeTe aTa annHa pasma L,
Haiigute lim L.

Ry

§ 25. METOa MATEMATUMECKON MHAYKUMM

AoxasarenncTeo paBeHcTs

25.01. JoxamuTe paBeHCTBO:
a)1+2+3+...+n="("T+1);

6) 2 +22+3 +..+n° ll~("-‘-2)-(£—1-}-;

6
B P +24+3+...+0n =M;
Nl1+38+5+..+@n-1)=n%
n)a;—b_'_5a2+b+9az+b+m+(4ﬂ-g)a+b=

= 0,6(a(2n* - n) + bn);

O 1 -2+ & -4 44 (it = 2D
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25.02,

25.03.

25.04.

25.05.

25.06.

25.07.

m)12+3“+52+...+(2n-1)”=w;

n{n + 1n + 2),
3 »
n)1-2-3+2-3-4+3-4-5+...+nn+1}n+2)-=

3)1-2+2.3+3 - 4+...+nn+1)=

- n(n + In + 2)(n + 3),
4 *

1.1 1 1 _ n.
BT 2t 23 3. 4" T ams) A+l

1 1 1 1 _ n_.
M1 3 3557 " T @m-D@+D) W+l
1 2 4 2" —_ 1 !
) 1+x+1+x2+1+x‘+'"+1+x2‘° _x—1+1-x2“1'
Haiiaure cyMmy:
a) S¥ = 1 _ 1 + 1 + ot
" T HE+l) k-2 B+ k+ D)

+ 1 :
kB+n-0Ek+n)

L1 1 1 1
O =T T 7 T " G 9@m D)
LOKa3aTenscTso A8NNMOCTI

JoKaxKATe, YTO CyMMAa KYG0B TpeX NOCHen0BATeIbHEIX HATY-
pPAJNbHEIX YACEA JeJUTCA Ha 9.

IoxazcuTe, 410 IpA MoboM weioM 7 > 0 ameno 11712 + 124!
Jenurca Ha 133.

HowxaxuTe, yTo py Mobom nemoM o > 1 wmemo 18" — 1 ge-
aurcd Ha 17.

HMoxaxuTe, w10 npa AioboM uenom n > 1 uucno 7- 52 + 12 6"
JeJuTcA Ha 19,

Hoxaxure, uTo npu JloboM ueaoM n 2 1 uyHeno 6 -1 ne-
JuTcA Ha 7.
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28.08.

25.09.

25.10.

25.11.

25.12.

25.13.

25.14.

25.15.

25.16,

188

Joxazure, 4ro npu mobom ueaom n 2 1 uneno 4"+ 151 -1
peanaTca Ha 9.

Joxaxate, 9o npa mofoM neaoM 2 2 1 uneno 5" +2- 3"+ 5
JEJIHTCA Ha 8.

Joxaxare, uro mpu mobom nexom n » 1 gmexo 20" + 16" -
- 8" - 1 nenurcs Ha 323,

AokasarenbCTRO HEPABOHCTE
IToasaysich METOROM MaTeMaTHYeCKOoHl HHAYKUHH, NOKAXHTS
HEepABEHCTRO:
a) 2" > n, AnA BceX HATYDANLHEIX 1
6)3* = n’,n>2;
B)3" > n+ 2"
n{l+a">1+na,
rae a 2 0, n € N (Hepasencmeo Bepuyaau);

2+1Y o n+1,
a‘-l)[_nz J> PR

e)2"+8=6n,n>4;

K) \/4 + \/4 + \/4 + ... + /4 < 3 (n weTBepor).

DloXa3aTenbcTBO PEKYPPEHTHBIX COOTHOLLI@HUI

TlocaegoBaTeALHOCTE 2aJjaHA PeHYPpeHTHO: &, = 2, a,,, =
=a, + 10. Joxamnre, uro g, = 10n — 8.

ITocneaoBaTeIbHOCTh 3aJAEA DEKYDDPEHTHO: @, = O, &,,, =
= g, + p. Jokasxure, a10 2, = fin + o - p.
IocreaoBaTeAbHOCTE 3848HA PEKYDDEHTHO: @, = 2, @,,, =
= 10a,. Jokaxure, uro a, = 0,2 - 10",

ITocaeaoBATEAbHOCTD 38AAEA DEKYDDPEHTHO: @y = O, 8,,, =

= fa,, off = 0. Moxaxure, uro a, = o p* .

IlocnenoBaTeALHOCTE 388HA DEKYPPEHTHO: 4, = 8, =2, &,,,=

=da,,., + 2a,. JMoxamuTe, uro a_ = -g-((—l)""l + 2.



25.17.

25.18,

25.19,

25.20.

25.21.

25.22,

25.23.

25.24.

25.25.

INocnenopaTenEHOCTE IAAAHA PEKYPPEHTHO: 4, = §; a,= -2,
a,,s = 5a,,, — 6a,. Horaxure, utoa, =17-2""'-4.3",

IocnenopaTeasHOCTD 3a0AHA PeKYppeHTHO: @, =1;a,=1,4a,.,=
=a,,, + a,. Joramure, 9To g, = %[(1 +2‘/ET - (1 _2‘(5].]

{wucaa Pubonauvu).

PasHble 3afauM

Jokaxure, 4T0 AAA TOTO YTOOGW Y3HATH HOMED CTDAHWIHI
B KHUTe, UMeloIeii m CTPAHHI, 38AARAA BONPOCH, HA KOTO-
phle saayMAaBIuil CTPAHHOY ACJKEeH OTBEYATL TOJABKO HeT
uau Aa, morpebyercs 3aAaTh n Bompocos, rae 2° < m < 2",

Hauk m ofuHAaKOBHIX IDAPHMKOB, M3 KOTOPRIX m — 1 mapwn-
KOB BECAT OJHHAKOBO H OJHE MIADHK BeCHT (0JbINE, YeM KAM-
aurk us ocrasmmxca. Joxasxnre, ato ecam 3" € m < 3°), ro
Ha phlYasKALIX Becax TAMenkllt map moxHO HaliTh He OoJee
ueM 3@ I BEBeLTMEAHWI,

JoramuTe, 1TO KOJHYECTEO PASHLIX HAGOPOB IO ABa HpeaMe-
Ta, KOTOPhIE MOMCHO CJI€NATEH M3 1 PAZAMYHEIX IOpPeMeTORB,

pasHoO w (n>1.

HoxaxATe, 4TO KOJHYECTBO DPASHEIX HAGODOB IO TPH Ipej-
MeTa, KOTOphIe MOKHO CHeJATh M3 /i DA3JIHAYHEIX IIPejMETOE,

W ES) CE3 I

I[OR&J‘RHTG, UT0 KOJAIEeCTBD DAIHBIX HeNYCTRIX uaﬁopon, KO-
TOpbI€ MOMKHO CHeJIATh H3 7i DA3AHYHBIX MpesMeTOR, DABHO
2° -1,

Horaskure, uTo 7 pasHLIX DPEAMETOB MOMKHO DACCTABATH
B paz nl coocofamma.

IIyers x,, x5, ..., X, — TOJOMKUTENbHBIE THCNAA M HX MPOUS3-
BefleHHe X, - Xy ... X, = 1. JlokaxkuTe HepaBeHcTBO X, +
+x,+ ..t x, 20
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25.26.

25.27,

25.28.

25.29.

Hcenonwsaysa pesyawrar aagaun 25.12, aokamre Hepasencm-
80 Howu: ecnu wncna a, » 0, 2, » 0, ..., a, » 0, 10

aj+az:'l“‘+a" ;m

JokaxATe, YTO n TO4YeK paslHABAIOT ODPAMYI Ha # + 1
qaCTel,

JloraxuTe, 970 N OPAMEIX TAKHMX, YTO KaK[bie JB€ U3 EMX
OepPeceKaloTCA W HUKAKHEe TPM M3 HAX He OPOXONAT Uepes

OIHY TOYKY, PasfmBaioT IAOCKOCTh Ha 1+ w qacrel.

JoKaxHTe, YTO N OKPYKHOCTEH TAKHX, YTO Ka)KALle ARe H3
HUX HepeceKaioTCA W HHKAKNE TPH M3 HHX He IPOXOoAAT
yepes OAHY TOUuKy, pasbHBaoT miaocKocThk Ha n-n+2
4acTei,



FNABA

0

ANEMEHTH KOMBUHATOPUKM,
CTATUCTUKN U TEOPUN BEPOATHOCTEWN

§ 26.

26.01.

26.02.

26.03.

28.04.

KOMBHHATOPHBIE 3AAAYMU

Hajigure KOIAYECTEO BCEX

a) ABY3HAYHBIX YHCENT;

6) IBRY3HAYHRIX YWCEN, COCTOANIHMX W3 DASHHIX UWbD;

B) IBYSHAYHEIX YHCEJ, CyMMA nHUQpP KoTOpHX Goabure 16;

T') ABYSBHAMHEIX YHCE], mpousBeaenue qudp KOTOPEIX MeHb-
me 2.

Ha xndp 4, 6, 7 cOCTABNAIOT PAATNYHLIE TPEXSHATHHIE THC-

aa Ge3 DOBTOPAIOIIUXCA THRGD.

a) Hailigure manbonsmee wHeAo.

6) HaiiauTe HamMeHbmIee MHUCIO, ¥ KoToporo eropan oudgpa 7.

B) CKONBKO YHCces, OKAHYRMBalOMuxcsa ordpol 7, MOMHO CO-
CTaBUTL?

r) CRolbpKO Beero 4mces] MOXMHO COCTABHTH?

Jna saBTpaKka Ha KycoK 0eJioro, 4epHOro MM PIKAHOrO XJe-

0a MOMKHO DOJMOMHTE CHIp MIH Koalacy. ByrepGpoa moxHO

BAIHTE 98eM, MOJOKOM HIH KedHpoM,

a) HapucyiiTe Aepero BO3MOKHEIX BAPHAHTOR 3AETPAKA.

6) B croarkmx cayuaax Oymer BRIGpAH MOJOUHK HATMTOK?

B) Yro Gonee BepodaTHO: TO, uTO X1Ael OyneT pXRAEKM MJIN 9TO
GyTepbpox Gyger ¢ culpom?

r) Kagk M3MeHHMTCA JepeBOo BADHMAHTOB, €CJH HIBECTHO, 4TO
CHIp HE NOJOKAT HAa YepHBIH xmeb, a Koabacy He OynyT
BaNABATh KedHpoMm?

Haundp 0, 1, 5, 7, 8 cocTaRNAIOT ABYSHAYHOE YHCIIO0 KPATHOE 3.

a) Hapucyiite nepepo BOZMOMKHBIX BAPAAHTOB.

6) CKOJBKO BCEro YHces] MOMHO COCTABHTL?

B) CKOJBKO cpeni HHUX yucen Soasme 507

r) Yro Gojee BepoOATHO: TO, UTO uHMcAO GyxeT KparHo 5, Maun
TO, 9T0 OHO OyaeTr Goapme 807

191



26.05.

26.06.

26.07.

26.08.

26.09,

192

B ypHe me:xaT 6 He pasAMIHMMEX Ha OIOVOL ITADOB: 4 Geanix

¥ 2 depHBIX. BRIEAMAOT OZHOBpEMERHO ABa mapa. Ecau onn

PA3HOTO 1IBeTa, TO HX OTKJAAALIBAIOT B CTOPOHY, & eCJH OFHO-

ro NBEeTA, TO MX BOSEPALNANT B YPHY ¢ AobaBaeHmeM 1mapa

Apyroro uBeta. TaKyio OIepalHio DOBTOPAIOT ABa PA3a.

a) HapucyiiTe AepeEo BOIMOMHEIX BADHAHTOB.

§) B cxonsKHMX cAYYAAX B YpHE ocTAHeTcH 8 mapoB?

B) B CKOABKHX ¢IYYafX B YpPHE OcTAHeTCA He fojee 5 mmapor?

r) HapucyiiTe gepero BO3MOMHEIX BADMAHTOB, ECIH YKAZAH-
HYI0 B YCJIOBMH OOEPAIIMI0 MOBTOPAIOT TPH Pa3a.

B xopupope 5 namnoyex. CKOJBKO HMeeTCH DASAMIHEIX CHO-

cofloB ocBelleHHMA KopHpaopa:

a) BRAWYAH caydail, KOTAA Bee JAMIOYKH He TODAT;

6) ecam HaBecTHO, 4TO JaMnodKH Nt 1 1 2 ropaT HaH He ro-
PAT ORHCOEDEMEHHO;

B) €CJIW U3BECTHO, 9TO IDPH TopAlei JaMooure Ne 3 saMmouxa
Ne 2 He ropur;

r') Koraa ropuT GONBIOMHCTBO JAMIIOYeK?

Ha nnockocty nposeay 10 npAMBIX, cpead KOTOPRIX HeT Napai-

JMIENBHBIX, H HUKAKHE TP He OPOXOAAT Yepe3 OfHY TOYKY.

a) CRONBKO TOYEK MepecedeHud JeKHT Ha Kaxnoit npamMoi?

6) CxompKo Beero moNyInacch TOUEK IepecedeHHs?

B) CKONEKO TOUEK HepecevdeHns JIeX AT Ha ABYX H3 3THX Npa-
MEIX?

r} CKOMBKO TOYEK TepecetieH N JEYKHT HA TPEX U3 ITHX IPAME!

B kHHKKe-pacKpacKe HADHACOBAHBI HellepeceKalQIuecH Tpe-

YTOJBHWUK, KBagpaT W Kpyr. Kaxayio ¢ourypy Haao packpa-

CHMTH B OZHE M3 IBETOR PaAyrH, IpHIEeM pasHble (PHryps —

B pasHBIE LBETA.

a) Cronero cymecTayer ¢rnocofiop pacKpamBaRuA?

6) CroasKo cpeay HMX Tex, B HOTOpHIX Kpyr Oyaer opan-
Meporo mpeta?

B) CHOABKO cpeAH HUX TeX, B KOTOPHIX TPEVIOJBHUK He Kpac-
HOTO BeTa?

r} CxoasKko cymecTByer cnocoloB pacKpalTMBAHHA B XONO[:
Hule [eera?

Ha xo0opaHHATHOI IIOCKOCTH OoTMedeHH Bce TOYKH, abGcume-
CH ¥ ODJAHMHATE KOTOPELIX DABHBL OAHOMY H8 CAEAVIOIIHX H-
cerx: -3, ~1, 1, 2, 7, 9 (moBTOpEHNA AOIyCHAIOTCA).

a) CKONBKO BCEro TAKHX TO4YeK?

6) CKONIBKO TOYEK JIGHKHT BO BTOPOH KoopaaaaTHOl deThepTH?



26.10.

26.11.

26.12.
26.13.

26.14.

26.15.

26.16.

26.17.

B) CKOJBKO TOUYEK JIOHHUT B YETBEPTOH ROODAMHATHOM JeTBepTAT
r) CRonbpKO TOYEK JICHHT B KpyTe pPAgAycoM D ¢ LeHTpOM
B Havaxe KoOpAHAHAT?

HapecTHO, uTo ¥ = 2°3'5° 1 @, b, ¢ — uMCNa M3 MHOMeCTBA

{0, 1, 2, 3, 4} (coBnafenna JOMYyCKAKITCH).

a) HaiianTe panMensmee A HaEGoabIoee 3HAYCHHA THCAA X.

6) CKoABKO BCErO TAKHX YHCEA MOYKHO COCTABHTH?

B) CKOABKO cpequ Hux OyJer HeYeTHEIX JHcea?

r) CronpEo cpexn AUX 6yaer aucesl, OKAHIABAIONITHXCA TPeMA
HyaaMmn?

Butancnare: 2) 61 - 55 6) 2 z) 305 1) g g

Henurca an 11! na: a) 64; 6) 25; B) 81; r) 497

CrOABKHMHA HYyJIAMH OKAHMHBAETCH YHCIO!
a)10;;  6) 15,  =®) 264 1) 10012

Coxpature npobb:

_n ., __nl
8 G- B) 2. (-3

2k + 1), (4m - I
O @-n D am-9r

PemraTe B HATYPANBLHEIX YHCAAX YPABHEHHE:
ay nl=T(n - 1) B) (R - 100 =T7(k - 11)};
) (m + 17)1 = 420(m + 15)}; r) (3x)1 = 504(3x — 3),

PemmTe B HATYPSAbHBIX THCAAX HEPABEHCTBO!
a) (rh™ < 1000;

6) (2n)t < 1000 - n!;

B) (n + 2)! > (n))%;

1) 100 + nl + (n + 1 + (n + 2)1 > (n + 3.

Hz oudp 0, 2, 8, 9 cocTapnAOT pasnHYHEE TPEX3HATHLIE
yueas (MoBTopeHHA mdp FonyeKaioTes).

a) HafinpTe HAaMMeHbmIEe YHCAO.

6) Ilepeuncaure Bece YHcaa, KOTOpHe MeHBIe 250,

B) IlepeuncanuTe BCe HeTJEeTHRE YACHA, KoTophIe Goabire 900,
r) Ilepeuncanre Bce 4Hcaa, KOTOphle KpaTHH 40.
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26.18.

26.19.

26.20.

26.21.

194

B nororpore 5 mapuxos: N 1, 2, 3, 4, 5. Bo ppeMs po-
BEIrpHILA JIOTEPeH M3 Hel'o IOOYepe/IHO BRITACKHEBAIOT 3 ma-
pura. HaliglTe KONHYLCTEO BHHIPHIODHNX KoMOHHARHE
IN4DUKOB, €CJH BRIMIDBIIHON CUMTAETCH KOMOMHAIINA, B KO-
TOpOii:

a) Ha mOCJefHEM MeCTeé CTOMT IIapHK Nt 1;

6) EoMepa BYX IHepPBLIX ITAPHKOB OTIAHAYAIOTCH Ha 1;

B) CYMMA HOMEPOB BBIIABIINX MIADHKOB MeHbie 8;

r) NpoM3BeleHHe HOMEPOR EhINABIIAX WAPAKOE Goabme 30.

YuuTeasHANA NOAMOTOBANA K KOHTpoabHoH pabote 4 aanatn

HA pellleEHe AVNHeHHNX HepaBeHCTE, 5 TEeKCTOBHIX 3781

(2 Ha aBAKeHEe M 3 Ha pabGoTy) B 6 33784 HA pemmeHHe KBaj-

PaTHHIX YpaBHeHRIt (B ABYX 3aJa%AaX AUCKPHMHHAHT OTPHIA-

TeneH). B xouTpoasHoii paGore JoMKHO ORITE N0 OOHOH 3a714"

Ye HA Ka)ayio Hz2 Tpex TeM. HailiguTte obmniee uncxo:

a) BCeX BO3MOKHBIX BADWAHTOB KOHTDOJBHOHN;

§) Tex BOZMO;KHWX BAPHAAHTOB, B KOTODPEIX BCTPETHTCA 3aja-
4a HA ABHIKEHHE;

B) TeX BO3SMOMXHBIX BAPDHAHTOB, B KOTOPHIX ¥V KBaJDaTHONO
YPaBRHEHHUA GYAYT KODHH;

I) Tex BO3MOKHBIX BADMAHTOB, B KOTOPHX He BCTPETHTCH
ONHOBPEeMeHHO 3848494 Ha paboTy W KBAAPATHOE YPaBHEHHE,
He UMeolee KopHeH,

H3eecTHo, 910 x = 2°3°5° M a, b, ¢ — pABIWTIHHE YHCIA U3
muoxecrea {0, 1, 2, 3}.

a) Hafizute HauMeHbInee M HAaHO0IbIIee SHAYCHMA MHCIA X.
) CKOJBKO BCETO TAKHX YHCEN MOYKHO COCTABHTHT

B) CrONEBKO cpeiM EUX GyJgeT HeYeTHBRIX YHCen?

r) Cxonexo cpeayr HEuX Gyaer ymcen, KpaTHRIX 127

B BomeiiGonpHO# KoMaHAe § UrpoKoR, 4 HA maomafixe § no-

guuuit (HoMepoB) AN HX PACCTAHOBKH.

2) CKOABKHMA criocofaMH HIDOKOB KOMAHAK MOMKHO PAaccTa-
BHTE Ha maomagxe?

6) CrOIBKO eCTh CIIOCODOB PACCTAHOBKH MIDOKOR, €CJIM KanwTaH
HAXOAHTCSH HA mogade?

B) CKoABKO ecTh cnocofOB PACCTABHOBKM HIPOKOB, €CIH
KAaNMUTaH HaXOAWTcH He HA mojgade?

r} CKOXIBKO ecTh cnocoGoB DACCTAHOBKH WI'PDOKOE, €CM KAa-
IHTAH HAXOAATCA AJIH HA TOJa9€, HIH Ha MEeCcTe paskIlpH-
Balomero?



26.22.

26.23.

26.24.

26.25.

B dopmyne auneiigoii GyHKoUN § = ax + b B RavecTBe Koad-
¢$uIReHTOB NOACTABMAMN 4Hcaa @ B b Ha MHOXKecTBa {0, 1,
2, ..., 9} (nosTOpeHNA JOMYCKAIOTCA) H mocTpouau rpadms
byERIIHH,

a) CKOJBKO DA3NHYHEIX NPAMBIX MOMKET GLITE MOCTPOSHO?
6) Cxronpro M3 9THX NPAMEIX TpoHAYT BHIOE TOYKH (5; \/g )?

B) CKOMBKO H3 9THX NPAMBIX NpPoHAYT AeBee TOYKH (ﬁ 3 7 )?

r) CKOABKO N3 YTAX IPAMEX NPOHAYT Yepes KAKYIO-HEAGYAL
BHYTDEHHIOK TOUKY BTOPOl KOOpPAMEATHOH ueTBepTH?

B topuyne xBagpaTnasol byaxumm y = ax’ + bx + 5 B Kaue-

CTBe Ko} (PHIHEeBTOR MOACTABAIHA THCIA & ¥ b B3 MHOMeCTBA

{1, +2, £3, 44, 15} (mOBTOPEHUA ACHYCKAKTCA) U MOCTPOM-

au rpaduik GVEKOUH.

a) Croapko pasamdHEIX napabon MoxkeT OBITH NocTpoeHO?

6) ¥V croaskmX B3 STHX mapalon BeTBH OyayT HANpaBAEHEI
BBEpX?

B) Croasxo B3 9THX mapaboa mepeceryT och abcummuce?

r) CKoAsKo B3 3THX napaGon GyAYT CAMMETPHIHEI OTHOCH-
TeABHO OCH OpPAUHAT?

Ha xoopaumEaTHON MJIOCKOCTH HAPHCOBAHBI MpapHKH (PYHK-
wii y= £, e ke {-8,-2,-1,0,1, ..., 6).

a) CKOJBKO H3 3THX rpaduKoBR MPOXOAUT Yepe3 HAYAIO KO-
opauHAT?

6) Cxonbio U3 2THX rpadMKoB NIPOXOAUT Jepes ToIKy (~2; 0,5)7

B) Cronbxo u3 oTHX GYHKINI BO3pACTAST HA OPOMEXKYTHE
(—oc; 0?2

r) Cromexo U3 aTHX rpadHKkoB He NepecedeT NPAMYIO i = x + 1?

Homep OGnneTa cOCTOMT M3 HeTHIPeX QD H MOMeT HATAHATHECA
¢ Hyada., HaliguTe KoAHYecTEO cUacTHXHERX OHIETOB, ecaH
CUACTIMEEIM HA3EIBAeTCA OMIET, HOMep KOToporo:

a) HMeeT BUJ, m;

6) cocTOMT U3 Uupp, CYMMa KOTOPEIX MeHbLIIE 3;

B} COCTOMT U3 IHGPP, cyMMa KOoTOPHX Goaniue 33;

I') ¥MeeT BHJ M, rae O < ab=ecd < 10,
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§ 27. CTATUCTHKA — AM3AIAH MHOOPMALIUM

27.01.

27.02,

27.03.

oo o
bo Q0 -3 on

27.04.

162
164
168
181
160

196

YreruTe ofmnit pan AaHABIX CASAYVIOIDHX HaMepeHmit:

a) Beca (B KI') B3pDOCJIOro YeNoBeKa;

0) anunHe caoBa (KomuuecTEO GYKE B CI0BE) PYCCKOIC A3bIKA;
B) YACJAa CTPAHWI] B )KeTHEeBHOH razere;

r) TeKYIOHX OTMeTOK E IIKOJABHOM TEGBHHKE.

Vraxure o0muil pax ZeEHHX CASIVIONIHX A3MepeRwii:

a) pe3yJRTATOR NPHIKKOB B BEICOTY {C TOYHOCTBIO AC 5 CM)
Cpeid MaJXLIHKOB 9-ro Kiacca;

6) mnomazan (B M?) KyXHH B TOPOACKON KBAPTHDE;

B) BEICOTH HOTOJKOR (B 1M) B TOPOACKOI KBRADPTHRE;

I') CYyMMBE OTMETOK B BRINYCKHOM IIKOJILHEOM ATTECTATE 34 3HA-
HHA N0 PYCCKOMY A3HIKY, JUTEDATYDE H MATeMATHKE.

ITpoaapen 3amACKBAY BeC KA BOT0 NpoZaHaoro apbysa (¢ Tov-
rocTeiO fio (0,5 Kr). ¥ Hero moayuManchk TAKHe AaHHEe!

65 7 85 10 11 85 8 6 7 B 9 10,6 11
856 9 10 8 1211 10, 7 7 656 10 8 9
1 10,5 8 856 7 8 10 9 6 8 T 10 11
T 8 10 7 6 9 11 8 8 6 110 12 8

a) Croasko apbysos oH npozan?

G) Kaxos ofuuit paa AaHHEIX A3MepeHnA Beca apbysza?

B) YKaKHTe HAUMEHBIDTY H Ean(oJbIyI0 BADAAHTEL BTONO
A3MepeHuA.

r}) KaxoBa KpaATHOCTHL BADHAHTEHI 5, BADHAHTHL 8, BapHaHThl 127

1) IIpusegnTe npEMep uucaa H3 o0mero paga AAHEEIX, ROTO-
poe He ABJAETCA BAPHAHTON 3TOTO H3MepeHUs.

PeayanTaThl H3MepeHHA pPocTa (B CM) JeBATHKJIACCHUKOB
npeAcTABIEHBI B Tabaune:

168 157 176 185 180 162 158 181 179
176 177 180 181 179 175 180 176 165
164 179 163 160 176 162 178 164 190
178 168 165 176 178 185 179 180 168
176 175 177 176 185 164 177 175 181

a) Kaxoe ofmnii pajg JanHBIX HSMEPEHENA DOCTA JeBH THRIAACE
HHKOB?

6) YraxuTe HaWMeHBIIYIO W HanboAbIIYIO BADHAHTH HDOBE-
AeHHOT'0 H3MEepPeHHA.



B) Karopa kpatHocTh BapnanTur 168, gapuanTw 1797
r) Ilpueeaure npumMep uHCAA U3 o6IIEro PAAA JAHEKIX, KOTO-
poe He ABAAETCA BADHAHTOH 3TOr0 U3MepeHHs.

27.05. IleHEuKY E NpOAYKTOROM MATASHHE DACOpPEAesIMIA 10 LEHOo-
BHM KaTeropuam. Iloayumaoch Taxoe pacnpeaeaesnme (rpa-

HOYHYIO IeNy OTHOCHAT K 00Jee BBICOKOH KaTeropnm):

Iexa, p.

0—20 | 20—50

50100

100—150

150—200

= 200

Kon-go neHHIKOB

31

52

47

38

19

13

a) Haiigure of'neM naMepeHns, T, e, KOJAWIECTEO pacnpeneneH-
HEIX IeHEHWKOB.
6) Kaxosa yacToTa BapuadTH «oT 100 zo 150 p.»?
B) KaxoBa IpOIIeHTHAA YACTOTA BAPHAHTH «50JIbIne BN PABHO
200 p.»?
r) Jonoaunure TabaIHIy CTPoKoill 9acTOT BAPHAHT M CTPOKOIl
AX OPOIEHTHRIX YACTOT.

27.06. B cnenpadusMpOBAHHOM CIOPTHBHOM MATA3HHE NPOXAeTCH
50 suaoB Besocuneaos. OHHU pachpese/eHH N0 meHe (TpAEHY-
HYIO IeHY OTHOCHT K Oojiee BeicoKoli kaTeropmm):

Ilena, THC. p.

Jo 3

3—6

6—9

9—12

12—15

15

Kon-eo BER0OB

3

8

19

?

11

2

a) CKONBKO BHAOB BEJOCANENoB cToAT oT 9 g0 12 Thic. p.?
6) Kakopa uacTora o9eHb Aopornx (= 15 Teic. p.) Bexocure-

AOR?

B) Kakora npolleHTHAA 9ACTOTA OTHOCHTEIBHO AEIIEBHX
(< 6 Tric. p.) BeAOCAOENORT
r) Kakoea MpOneHTHAA TACTOTA MOAE! NPOBENEHHONO HAMEPEHHAT

27.07. B cpoaHoii Tabnaune pacnpeaeaeHusd NAHHBX HEKOTOPOrO H3-
Mepenns oKa3aAHCh MyCThie MeCTa, 3amoaHuTe HX.

Bapuauta Cymma
Nel Ne 2 Ne3d | Ned
KpaTrocTs 5
HJacroTa 0,45 0,1
YacTora, Y% 25 20
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27.08, Ilo opupefeEHOMY MHOTOYIMOABHHKY KDATHOCTEH AaHHBX
(puc. 22) onpepenure:
4) KOAUIEeCTBO BAPNAHT A3MEPeHHI;
0) of'LeM H3MepeHn;
B) MOAY H3MepeHH,;
r) HANMEHLIIYIO M3 MPOLUEHTHHIX 9acTOT BAPHAHT W3MEDeHHS.

N Ll A E N NN
M E EEE eSS S SE s .. -

— -
10 BapranTa

By w = &8 & & = & =
s = m = mamamsa

. will
[+

Puc. 22

27.09. ¥ 25 1eBATHKIACCHAKOB CIPOCAIH, CKOJLKO B CDENHEM YACOB
B feHb OHM CMOTDAT TeAeBHz0p. BOT 9TO HOIyYmIOCH:

TR, 4 B IeAE 0 1 2 3 4

Yueao HIKOTEHAKOR 1 9 10 4 1

Onpegennte a) pazMax; G) MOAY; B) cpefjHee 3HAUYEHUE,
ITocTpo#iTe MEOTOYTOJIBHHE MNPOIEHTHHIX YACTOT; YKAYKHTE HA
HEM JJaHHEIe, NOJYUYEHHEIE B 30JaHHAX a—B.

27.10. PesynsTaToM H3MEpeHMH ABIACTCHA TNOCAeJHAA [uppa Hary-
panbHoOii crenenn geofiku (amcaa 2°),
a) BuinmunruTe obimuii paa JAHHBIX 9TOr0 M3MEpPeHHH.
6) BrnmmnAaTe paf AAaHHEIX »TOT0 H3MEDEHHA faA i = 2, 3, 5,
7. 8,10, 11.
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27.11.

27.12,

1030
1040
1010
1040
1010

27.13.

B) BummmuTe pan AaHHEIX TOro ASMepeHHA Aaf n = 12, 13,
15, 17, 18, 20, 21.

r) KakoBa KpaTHOCTE BADHAHTH 8 cpegM BceX pe3yJbLTATOR,
noJy4eHHBIX B 3aKaHNAX 6, B?

30 abuTypueHTOR Ha YeTHIpeX BCTYHHTENBHEIX 3K3AMEHaX

Halpanw B cYMMe TaKHMe KOAWYecTBAa GalioB (OLeHKH Ha DK-

samMeHax «2», «3», «4» wam «5»): 20, 19, 12, 13, 16, 17, 17,

14, 16, 20, 14, 19, 20, 20, 16, 13, 19, 14, 18, 17, 12, 14,

12, 17, 18, 17, 20, 17, 16, 17.

a) CocranpTe ofiuii paa JaEABIX.

6) Benuinure pAx JaHHWMX 3TOTO HRMEDEHHA, CTOAIMIAX HAa
HEeYeTHBIX MeCcTaX.

B) KaxoBa KpATHOCTH BADHAHTH 13 E HGMEpeHUH H3 NYHKTA 6,
BapuaHTH 14, BapuasTH 157

r) BunonmATe ¢rpynoHpoBaHABIA PAJ H3MepeHHd H3 OIYHK-
Ta 6.

OTaes TeXHMYECKOrO KOHTPOMA NMPOBEPSI MACCY KHJIOrpaM-
MOBEIX YIAKOBOK padHEAPOBAHEOrO caxapa. Ilonyunancs Ta-
KHe peayabTaThl (VINTHIBAIACH MACCA YIAKOBKH):

1020 1050 1070 1030 1020 990 1050 1040 1080
1090 1000 1010 1020 1030 1050 1070 1050 1040
1030 1050 1090 1010 1050 980 1000 1040 1070
1090 1000 1050 1040 1020 1040 1080 1060 1110
1080 1090 1100 990 1000 980 1060 1040 1050

OHu 6EIH pacmpefeneHbl N0 KaTeropaaM: «(O» (Hopma) —
or 1040 10 1060 r, «1» (mepesec) — ot 1060 1o 1080 r, «2» —
or 1080 no 1120 r, «—1» (meaosec) — ot 1020 no 1040 r,
«—2» — ot 98( xo 1020 r (rpauruAyI0 Mjccy OTHOCAT K Gonee
BRICOKOII KATeropHH).

SamonauTe TAGAAMY: 4) MOACYETA KPATHOCTEH; §) KpaTHOCTEI;
B) YACTOT; T') OPOUESHTHRIX JacToT.

B ceopHOil TaGmuue pacupeaeneHEMA JAHHEIX HEKOTOPOIO H3-
MepPEHHA OKASAIHCE NYCTHIE MecTa. SAloJHUTE HX.

BapmuaaTa CymMma
Nl | N2 | e3 | Ned | 5 | &6

KpaTHOCTE 291 113

YacToTa

0,122 0,193

Yaerora, % | 29,1 20,2 | 7,9
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27.14. Ilo npHBegeHHOMY MHOTOYIOABEMKY KDATHOCTEH ASHHEX
(puc. 23):
a) ompefennTe of/EeM M3MepeHHAS;
6) HailiiiuTe MOLY H3MEDEHHS U ee JacTOTY;
E) cocTaBbTe TAGAHIY 9acTOT;
T} HApACYATEe MHOTOYTOALHUE OPOIEHTHMX JacToT.

Kpareoet:
60
54 S EmRSessassasssmRBSsEsSERSEEREREER
44 A R R R R R R L LN
1
[ ]
36 EreSssassasmEmRsasam ; -----------------
1 1
- 1 L}
‘ :
gg Eeeaa . |
----- .
184-r-madannl ' ' ' :
' ’ : . ! !
: [ [ : : :
L} 1
10+ ' ' ' . . ‘
. 1 1 N . !
: i | : ;  Bapuemme
O L] v L) L) L) L) b
1 2 3 4 5

Pwe. 23

27.19. Herann no mopme aox:Ha mBecHTh 431 r. KoHTpoas mpu
papemuBanwe 2000 gerareff xan TaKkHe peayJabTATHI:

Bec, r 427 | 428 | 420 | 430 | 431 | 432 | 433 | 434 | 435
Uncao neranedt | 40 | 80 | 220 | 360 | 610 | 430 | 200 | 40 | 20

a) Jemy paBHa MoZA H3MepeHHs?

6) KakxoB npomenT aeraneit, Bec KOTOPHX OTJHYAETCH OT 11718
HOBOTO He Ooyee weM Ha fBa rpaMma’

B) CocTaBeTe TAOGNEDY pacnpeaeleHUA 1acToT.

r) [locTpoiiTe MEOrOoyronsankK yactoT. lna yaobeTea ua Beex
BApPHAHT BEIATHTE mo 431.

27.16. [deBaTuxAacCHUK 32 IepBOe MOJAYTOAHEEe IMOMYIHJ HTOTOBEIE
OATEPKH MO TPeM OpeaMeTaM, YETBEPKH IO BOCEMH Ipeame-
TaM M TPoilRM 0 DATH OpefMeTaM.
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a) Haiianre cpegHee 3HAMEHHUE €0 NOJNYTOLOBEIX OILEHOK.

6) Kakum 6rino 661 cpegHee sHavenue, ecan Oul oH Do ¢u3-
KYJBTYpEe BMECTO DATEPKH NOIYYILI 6K TpOlRY?

B) Kaxum Geu10 G861 cpeiHee 3Hadenye, ecay G5l OH CMOT IO MATe-
MATHKE U TI0 IUTEPATYPE NOAYIHTh IATEPKH, A HE YeTBepKu?

r) Ilo KakoMy HAMMEHBIIEMY KOJANIecTBY IPeIMETOR eMy CJe-
IYeT YIVIUIHTE olleHKY Ha 1 6aax gad Toro, 4robel cpex-
Hee ZHAUYEHUE €T0 OMEeHOK CTao fosnie 47

27.17. Tocne ypoxa no TeMe «CTATHCTHKA» HA AOCKe OCTAIHCE TAG-
anma
Bapuanra 4 T
KpardocTs 5 2 3
a oreer: «Cpeguee suavenme = 10».
a) 3anonHUTE nycToe MecTo B Tabnmie.
6) YxaxuTe pasMax K MOJY pacnpefeleHHd.
B) Mosker Jau B OTBETEe AJIS CPeRHET0 3HAYeHMH CTOATH YHCIO
15, ecay Bce BADHAHTH — Uedble YHeaa?
r) 3anoJIHHTe OYCTO? MeCT¢ B TabhHue, ecJH B OTBETEe AJIA
CpeXHero 3HAYeHUA CTOUT YMCo X.
27.18. Ilocae ypoka o TeMe «CTaTHCTHKA» Ha A0CKe OCTATHCH Tab-
AHIA
BaprasTa 4 i 11
KpaTHoCcTE 5 2
H oreeT: «Cpenuee sHavteHne = 10»,
a) SamoJEMTe ITycTOe MecTO B Tabaume.
6} Vramure pasMax B MOAY pacopeAereHnsd.
B) Mo3kHO JH NycToe MecTo B TabNHIe 3AN0JHUTE TAK, YTOOR
cpezpee 3HAYEHUE CTANO paBHO H7?
r) Kakce Gnm:xaiimee K 5 9MCI0 MOKET CTOATE B OTHETE ANA
cpegHero saHa4eHuA?
27.19. Tabnuna pacnpeAeneHda KDATHOCTEH MMeeT BHA:
Baprasra 0 1 3 5 6
KparHocTs 19 2 3x-1 5 4x—9

a) BripasmTe uepes x cpegHee 3HaUECHHE,

6) Kax BrIaauT rpadpuk 3aBHCHMOCTH CPELHET( 3HAYEHKA
or x?

B) KaxknM MosxeT GRITS 11e/10e TUCII0 X, eClIH MofoH Apndercd (?

r) MoxxeT M MoAa pacupefe/ieHud PABHATHCA 37
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27.20. Tabauna pacupenexeHus KPATHOCTEH HMeeT BHJ:

BaprauTa 0 1 3 5 6

Kparaocts 10 2x 3x-1 5 x+5

a) BerpazuTe uepes x cpe/Hee ZHAYEHME,

) Kak BRraanuT rpadHK 3aBHCHMOCTY CPELHEro sHeYEeHHA
or x?

B) Kaxam Moker GHITE IeJI0€ YHCIO X, €CIH MO0 Araaercd 07

r) Moxer M MOJa pacnipesie/IeHEA PABHATHCA efuHAne?

§ 28. nPOCTEAWINE BEPOSITHOCTHLIE 3ARAYM
28.01. Mosery noabpacsmaior Tpa pasa. Kaxoea seposTHOCTE TOTO, UTO:

a) B MocaenHHH pas BHIAJET «PellIKas;

6) HE pasy He BRINAAET «OpeJI»;

BE) YHCJIO BHOAAeHMH «0OpJa» B ABA pasa GoJblle YHCAA BHIA-
JeHMX ¢pemKns;

r) OpY NepBHX ABYX NOAOPacKIBAHUAX Pe3YILTATE OVAYT OOM-
HAKOBBI?

28.02. CryuaiinemM ofpaszom sufipanu asysEausoe queno. Hainure

BEPOATHOCTh TOrO, 9TO OHO:
a) OKAHYHBRETCA HYJIeM;

6) COCTOMT H3 OMHAKOBEIX NUMP;

B) Gonbme 27 ¥ Mensme 46;

T) He ARIAETCA KyGOM NPYroro meaoro Jucia.

28.03. Hmewrca dermpe xasguaara: Bragumup BaaguMHpOBHY,

Bacannit Beesonogosua, Bagum Basaumuposuy u BiaaguMup

Beneankropu4d. s Hnx cnyuaiino subupaoor geoux. Kaxosa

BEpPOATHOCTDh TOTO, YTO:

a) Gyaer puiGpan BaasuMuUp BeHeHKTOBHY;

6) oTHa oAHOro M3 KAHAWZATOR 30BYT TAK e, KAK M CAMOTD
KaHAHAATAS

B) GyAyT BHOPEEK KAHAHUIATH ¢ OAHHAKOBEIMH KMeHAMH;

r) 6yayT BRIODAHK KAHZWAATHL ¢ DASHEIMH OTYECTBAMH?

28.04. CayusaiinriM o6pasoM eufpann papyssavnace gucno. Haiigare

BEPOATHOCTE TOTO, YTO:

a) ere nudpH pasangalTca OoJbine, JeM Ha §;

6) ero nudpu pasnanyawrca 60JblUe, 9eM Ha T;

B) ODH DePeCTAaHOBKe HHQD MecTaM¥ DOAYYHTCH BY3HATHOE
YHCI0, MEHBIIee ACXOXHOIO;

r) ouo Gmmxe x 27, ueM K T2,



28.05.

28.06.

28.07.

28.08.

28.09.

28.10.

Ha roopaaHATHOR IIOCKOCTH OTMeYeHEI BCe TOTKH, abcmume-
Chl B OPAMHATE KOTOPHX PABHE OZHOMY M3 CACAYIONINX YH-
cea: —3, -1, 1, 2, 7, 9 (nopropenuda Aonyckaiorea). Cayyaii-
HO BHIGpPAJH OfHY N3 8THX ToueK, HalifHTe BepoATHOCTE TOTO,
YTO OHA OKAYKEeTCH Jexalnei;

a) swize ocu afcuuce;

6) neBee ocH OpDAMHAT;

B) B TPeTheil KOOPRHHATHOIM eTBEpTH;

T) BRme npaMoit y = —x.

IlokagzaTear creneHN g caydaiilHHM o0pazoM BHOGpaJdK H3
muoxectea {0, 1, 2, 3, 4}. HezarucuMo 0T 370r0 NOKA3ATENE
cTeneHH b BrOpann caysaiHEIM 06pasoM TakiXKe A3 MHO-
secrra {0, 1, 2, 3, 4}. Kakoba BepoATHOCTD TOTO, 9TC THCIO
x = 295 orameTcH:

a) He KpaTHRIM 5;

6) weTHRIM;

B) xpataeiM 10;

T') OKaHYHBAKIMMCA POBHO H& TPH HYJIA.

B dopmyse nuneiinoi ¢dyHEROMH ¥ = ax + 152 B KavecTBe
KoaddHoueHTA @ UCIONbE0BANTA HEKOTOPOR THCIO U3 MHOMKE-
ersa {—10, -3, 0, 1, 2}. Haitaare peposTHOCTD TOrO, YTO TP&-
SHK PYHKIIHH:

4) He DepecevYeT OCh OPAHHAT;

6) me mepecewer ock abcuucc;

B} nepeceuer ock abenuec gepee Touku (—50; 0);

I') He NEPECEYET YETBEPTYID KOOPAMHATHYK) YeTBepPTh.

37 Touex us 100 xpacHmie, a 23 TOUKHM Mz oCTABMNXCH —
ciH¥e. KakoBa BEPOATHOCTD TOTO, YTO chayuaitHLIM 0OpasoM
BHIOpAHHAA TOUKA OKAKETCHA:

a) cuneii; B) KpacHOHA HJH cHHei;

6) He KpACHOMH; T) He OKpAIIeHHOMH?

Hz rocreil gomuno cxyyadinoe ubpanr oxay. Haiigure Bepo-
ATHOCTE TOT'O, 9TO:

a) OHA He ABIAETCH Ay(aem;

0) Ha Hell He BEIOANA «TPOHKA»

B) IPOM3BEASHHEe OUYKOB HA Hell MeHbine 29;

r) BMOABLIAE OUYKH Pa3IAYalOTCA (oanme ueM Ha 1,

HaiianTe BPepOATHOCTE TOI'O, YTO YHACKIO, CAVIANHO BEIOpAH-
Hoe u3 MEOXecTBa {11, 21, 31, ..., 91, 10}, oxaxerca:

4) HeYeTHHIM; B) CKAHIMBAIOIOUMCH HYJIEM;
G) Goamlme MHAMHOHA; r) KpaTHeIM 105.
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28.11.

28.12.

28.13.

28.14.

28.15,

28.186.

204

ChayuaitAuv ofpasoM BRIBHpaOT onHo M3 permenwii Hepapen-
crea x + 4x — 21 € (. Kakopa BepoATHOCTE TOTO, 4TO OHO
OK&KeTCHA ¥ DeIIeHVWeM HeDABEHCTBA:

a) -8< x<1; 5 $E2 5

6) x* —4x - 21 < 0 r) x* > 67

Haliaure BepoATHOCTS TOr0, ITO CAyIAlHEIM 06pasoM BHIOpan-
HOE peIleHne HepPABEHCTBA |x - 2| % 5 OKAMKETCH TAKXKE H
pelreHHeM HePABEHCTEA:

a) [x + 2| < 5; B) |x + 5| < 2;

6)|x-5|<2; r)|x + 5| < 5.

HaiiguTe BepOATHOCTE TOrD, ITO TOUKA, CAyIaliHEIM 06pasom

BEIOpAHHAA B NPAMOYTOJLHOM paBHOOEIPEHHOM TPEYTOJLHH-

K€, OKa)KeTCA:

a) B KBaApaTe, ¥ KOTOPCTD CAHA BEPIIMHA JIEKAT HA TUDOTE-
Hy3e & OCTANbHEIe — HA KATETAX;

6) B KBagpaTe, ¥y KOTOPOro jABe BEPIIMHBI JIEXKAT HA FHIOOTE-
Hy3e, U jABe — Ha KaTeTax;

B) BHE KPYT8, BIMCAHHOTO B TPEYTOABHHK;

r) GamEKe K HIOTEHY3e, YeM K KATEeTaM,

B npamoyronsaure ABCD orMernnn cepeguunl K u L cro-
pol CD u AD cooreercTBeHHO, A TaK®¥e ToukH M 1 N Ha cTopo-
Hax AB u BC tax, wro AM : MB=1:3u 8N :NC=1:2.
B npaMoyronbHEKe caydaiino orMeruan Touky. Kakopa pe-
POATHOCTb TOTO, YTO FTa TOUKA OKAMETCH:

a) B Tpeyroasauke KCN;

) B Tpeyroanuuxe MBN;

B) BHe TpeyroabHAKA AMC;

T} B YeTHpexyroasEare MNKL.

Wz oudp 0, 1, 4, 8, 9 cayuaiiHriM 00pasoM COCTARIAKIOT ABY-
3HAYHOE YHCAO (MIOBTOPEeHHA AGNYCKAwTeH). KakoBa BeposT-
HOCTE TOI0, YTO NOAYIHTCH:

a) HaUMeHbIIee M3 BCEX TAKAX YHCEN;

0) TeTHOe YHCHAO;

B) THCIIO0, KpaTHoe 9;

r} uncno, yaaressoe ot 50 menee yeM ma 207

Monery noxGpacsiBaioT deThipe pasa. KakoBa BepOATHCCTE
TOrO, 9T0:

a) BCe UeTHIpe pa3s pesyabTaT OymeT OZHHM H TeM e}

6) npi NepBbX TpeX DOoROPACHIBAHMAX BHIDALET ¢ PeIIKA»;



28.17.

28.18.

28.19,

28.20.,

28.21.

B) B NocaegHiil pa3 BRIIIAAET 40DE»;
r) ¢OpJOB» H <«pemeK» BuOafeT OXHHAKOBOE KOAHYECTBO
paa?

B KBaApaTHOM ypasHeHHH x* + bx + 15 = 0 B KauecTBe Koad-
dumuenTa b B3SIM HEKOTOPOE HATYpANBHOE 9Acixo ot 2 o 11.
HaitguTe BepOATHOCTE TOTO, YTO ¥ DOAYUSHHOTO KBAADATHO-
IO YpaBHEHMSA:

a) Gyzer ABA PASIHIHEIX KODHA;

6) me Oyger Kopheii;

B} OygeT xord Ob OZMH OTPHOATEALHEIH KOpeHb;

r) 6yAer XoTA OK OfMH IOJOMKHTENLERIH KOpeHs,

B nororpone 5 mapuxos: Nt 1, 2, 3, 4, 5. Bo Bpemsa poskir-

PHIOIA JIOTEPeH K3 Hero NOOYEepeTHO BRITACKHUBAIOT (M He BO3-

ppamawor) 3 mapuxa. Haiianre sepoaTHOCTS TOTO, ITO:

a) mocjaegHHM BbinagerT mMApPHK N 2;

6) HOMepa ABYX NepBHIX INAPHKOB OTAHYAKTCH Ha 1;

B) CYMMa HOMEpPOB BRINABIINX IIADWKOEB MeHBIIe 8;

T') HOMep [MepBOr0 BHIABIIEro HMIAPKHKA OOJbiile HOMEpa BTO-
POroe HIAPHKA.

Hapecrao, uro x = 2°8°5° u @, b, ¢ — DAAIHYHEIE YNCIa M3
MHOxKecTBa {0, 1, 2, 8}. M3 MHOMecTBA BeeX TAKHX YHCET X
cayuaitHo suGpann ogHo. HaliayTe peposATHOCTS TOTO, YTO OHO
OKAMKeTCH:

4) HAMMEHLIINM H3 BCEX BOSMOIKHEIX; B) HEYeTHHIM;

6) ueTHHIM; r) kparanM 10.

Koaddunuenr a cayuaifino eeibpamm 13 Maoxecrsa {0, 1,
2, ..., 9}. HeaasucumMo ot 31010 KoaddanuenTt b Taxme BoI-
Gpana a3 muOMkecTBa {0, 1, 2, ..., 9} n moeTponan rpadpur
opamoit i = ax + b. Haltgure BepoATHOCTE TOTO, YTO 3TA IPA-
MAH:

a) He IepecedeT OCb CDAMHAT;

6) HEe mepeceuer ock abfcumce;

B) He HpoiigeT Yepes HAYANO KOODAUHAT;

r) B¢ OyaeT uMeTh oOImHX ToueK ¢ mpaMoii y = x.

B ypapaenne oxpy:xuoerH x° + y? = R? B kavecrse pagayca R

DOACTABHIK HaTypaasHOe qmcio ot 1 mo 20. Haiigure Bepo-

ATHOCTH TOTQ, YTO:

a) roura (1; 0) 6yner nexaTe Ha 3ToH OKDYHOCTH;

6) Touka (0; —1) 6yaer TpUHANIEKATE KPYTY, KOTOPHIH orpa-
HHYeH 3TOH OKPY:KHOCTBIO;
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B) Touka (1; 3} He GyAeT IPHHAAEKATE KPYIy, KOTOPHIA or-
PAHMYEH 3TO¥ OKDPYAHOCTEIO;

T) 8Ta OKPY’KHOCTH He GyZeT mepecekaTh IpaMyo y = V123,

28.22. B ypasHeHHe THOepOOJILL i = % B KauecTBe KoadxpnuuenTa £

TOACTABMIH HEKOTOpOe YHCIo B3 MHOKecTRa {—5, —2, 1, 3, 4].
Hafigsre BepoATHOCTE TOrO, 9T rHnepfona:

a) npoiigerT Yepes HAYAIO KOOPAHHAT;

6) mepeceuer NpAMYIO ¥ = X;

B) npoiiger uepes Toury (—5; 0,4);

r) He mepecedeT OKPYXHOCTE x2 + y2 = 1.

28.23. Hs weTnipex Tys0B cIyyadHEM 06pasoM Too9Ie€peHo BHITALA-

JH gBe KapTel. HafiauTe BepOATHOCTEL TOTO, YTO:
a) obe KAPTHI — TYSH HepHOIt MacTif;

6) BTOpaA KApTA — NMHKOBBIH Tys;

B) mepBaf KapTa — TYS KpacHoH macTi;

T) cpean BLOpAHHEX KapT ecTh Oy0HOBHIH TYS.

28.24. Cayuaiinmm ofpasoM BRIOHpalOT OfHO H3 pemeHuii HepaneH-

crBa |x — 4| € 5. KakoBa BEPOATHOCTH TOTO, YTO OHO OKAMET-
CA 4 pemeHHeM HepABeHCTBA:
a) |x| < 1; B) 4 < |x| < 5;
6) |x| > 2; r) |x + 4] < 5?

28.25. B npamoyroanHoM TpeyroacEuke ABC xater AC paseH 6, a

xarer BC papeH 8. Y3 pepmuuw C npoeenw Bricory CH u
Meanagy CM. B TpeyroabHuKe caydaiiHo OTMETHAH TOUKY.
Kakopa BepOSTHOCTh TOIG, UTO 3TA TOUKA OKAIKETCH:

a) B Tpeyroasauke ACM;

6) B TpeyroaeEEKe ACH,;

B) B Tpeyroasauke CHM;

T) BHYTPE OKDYXHOCTH, BOUCAHHOH B TpeyroAbHHK ABC?

§ 29. 3KCNEPUMEHTANILHBLIE AAHHBIE

W BEPOSITHOCTHU COBbITUHA

29.01, &) Cxoapko uHceln, KpaTHLIX 4, HAXOAKTCA CpeiH nepBrix 17
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HATYDATbHBIX 9uces?
6) Kakopa uacrora umuces, XpaTHuX 4, cpean nepeuix 17
HETYPANBHBIX TACEN?



B) 3anoaauTe TAONHOY NORBICHKA THCEN, KPATHRIX 4, cpean
TNEePBEIX 7 HATYPAJBHBIX YHCEN.

r) K kaxoMy uncay npubiHmxaercd YACTOTA ¢ YBEIH9IE-
HHeM n?

P(17|18)|19| 20| 27| 28| 29[ 30| 40 (60| 80 | 100

Kon-so gucen,
KPATHHX 4,
Ccpeay TYHcen
oT 1gon

YacToTa

29.02.

29.03.

29.04.

Ilo Muoronerheit craTMcTke oTxena Korrponsa az 1000 ox-
3eMNAAPOB HeKoTOpOH AeTanu, BHIOYINEHHOH HA NpexmpHs-
THH, B cpefiHeM OKa3hBaeTcs 4 GpakopaHuble feTaldH. CKOIb-
Ko GpAKOBAHHKIX AeTaneil B cpeiHeM MOMKHO OMKHIATH:

a) B napruu us 4000 geraneii;

0) B maprin u3 7500 gerareit;

B) B naptuu uz 11 250 geraneii;

r) B napruu H3 300 geraneit?

Ilo eBeneHnAM yHHBEpCHTeTCKOH NpHeMHOW KoMHCcHE mpo-

LUEHT MOCTYMAIOLUINY, BEPHC DEIIVBLINX BCe 3aAa9# HA HHCh-

MEHHOM 9K3aMeHe IO MATeMATHKEe, TDAKTHIECKH NOCTOAHEH

3a mocJegHAe HeCKOJBKO JieT H paseH nprmepHo 1,6%.

a) B mpommom rogy 6euno 405 aburypmenros. Onernre yHciIo
abBTYpHERTOR, PRUINBIINX BCE 3ANAYH.

6) B moaanpouttoM roay Geuno 467 aburypuenros. Onenure
YHCA0 AOHTYDHEHTOR, PEMIUBIINX BCe 3AiAYM,

B) B »roM roay nonano 534 saasnenua. CKOMLKO MOMKHO OMKH-
Aarh aBMTYPHEHTOB, KOTOPEE BEPHO DEIUAT BCE 3a8auK?

r) Jea roga Hasaa 5 aGUTYPHERTOR BEPHO PEINIJIH BCe 3afayy.
Croneko npuMepHEO 66170 aGUTYpHEHTOR?

Ilo cTaTHCTHKe emMefHeBHLIX NPOZAX B DPOACEBOJBCTBEHHOM

cynepMapKeTe OpOUCHT YeKoB Ha cyMmy Menee 100 p. gocra-

TOYHO YeTOMUMB N Kogebxaerea or 9% (mo cy6boram) 1o 11%

(mo BTODHHKaM).

a) Bo BTopEHHK B cymepMmapkere Ourao 1247 nmoxynmareaeit,
OneHuTe KOJIMIECTBO DOKYNIOK HA cyMMy Mexee 100 p.

6) B cyG6ory 6mn0 2357 nokynareneit. Omenure KosauecTso
OOKYTIOK HA cYMMY He MeHee 100 p,

B) 3a Hezem Guuro BEIGHTO 9785 wexoB. B Kaknx npegenaax
JIEMKHT YHCIO I8KOB HA cyMMy meree 100 p.?
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29.05.

29.06.

r) 3a mecan Gewno BebuTo 4017 weKoB Ha CyMMYy MeHee
100 p. Onendre INCIO DOKYOATENEH 38 MECHL.

Ha :xenezHof0pP0XHOM BOKSATE IPH NPOXOLe K MOe3TAM mpH-

ropofaoro coclmenns croar TypHHKeTHl. IIpamepno 38%

eXeIHeBHO NPOSAHHEIX OHIeTOB cOCTABIAIOT OineTH zo 2-i

a80HH M 17% cocraBnaior OBxeTsl K0 3-H 30HH.

a) B noneaentEUK 0p110 Mpogano 12 153 6uiera xo 2-# 30HLL
OnesuTe KOIHIECTEO GHIeTOB, DPOZAHHEIX B IOHEACILHIK,

6) OnesrTe KoMHYecTBO OMIIETOB, NPOIAHHEIX B HOHEAENLHHK
Ao 3-# 30HKL.

B) Bo BropHEER 6BLT0 mpozamo 6057 GuueToB Zo 3-M I0HEL
Cronbro npamepro 6sL10 Npogano 6meros go 2-if zoHn?

r) OneanTe KOMAYECTBO 6ANETOR, DPORAHHEIX 34 5TH ABA THA.

a) CROJIBKGC YHcen, OKAHYKHBAOIKXCH nudpoil 4, HAXOAKHTCA
cpenu nepBRX 17 HaTypalbHLIX YHcen?

6) Kaxosa yacrora yucel, ORAHYHBAIOIIUXCA HA 4, cCpegH oep-
BEIX 17 HATYDANBHEIX 9HCeN?

B) danoaEnTe TAONHIY NOABICHAA YACE], OKAHYHBAIOIIIMXCH
oudpoil 4, cpeau DepBHX N HATYDAIGHBIX YHCE:

Pla7 | 27| 57| 77 [ 100125 ] 150 [ 173 | 200 | 1000

Kon-Bo mace,
ORAHYHBAIOINIXCH

uugpoit 4

JacToTa

29.07.

1) K kaxoMy Ynciry NnpubaHiEaeTes JacToTA ¢ YBeurienueM n?

a) CKOXBKO 4HMCeN, HAaYnHAKMMXCH ¢ gadpe 4, HAXOZUTCA
cpeay nepbrix 17 HaTypanbHMX uHCeaA?

6) Kakopa yacToTa uicen, HauuHAOIDRXCA ¢ qudpH 4, cpeas
neperix 17 HATYpANBHBIX qHces?

B) 3anoaauTe TAGIAOY NOHBICHUS YUCE], HAYRHATOIIMXCH ¢
undpH 4, cpean DEPBHX 1 HATYPANLHBIX YHCE:

n117]|567| 100 | 400 | 500 | 1000 | 4000 | 5000 |10 00

Kon-ego wacen,
HAYHHAIODIBXCT
¢ udpst 4

YacToTa

r) HaGnopaerca T8 TYT CTATHCTHYECKAH YCTOMYHBOCTL?
B RaKkHx npegensax MeHSeTCH YACTOTA C YBexgeHyeM n?



29.08. o cTaTHeTHEe BEIIOXHEHUS 3agaduii eUHOTO rOCyADCTBEH-
Horo axsaMeHa (EI'J) KOAHYeCTBO YUSHHKOE, DeIIARIINY 3874~
Hue nog soMepom AT, cocrasuno 73%, a peHIMBHOIMX eTo ~—
npuMepHO 64 % oT 06Iero YHEAA YYACTHRKOB,

a) Beero B EI'D yaacteoBano oxoxo T00 Teic. yerosex. Ilpu-
MEpDHO CKOJBKO M3 HHUX He pemany sagaay AT?

§) CKoabKO DpHMepHO YeIoBEeK pemmin 3agauy AT?

B) B Ilpueoamckom denepaneHoM okpyre B EI'Q yuacTeORA-
ao 113 586 venoeex M NMponeHT BRIMoAHeHWA Gbin Ha 2
BHILE, 4eM B cpegtem no erpate. IIpaMepao cROIbKO de-
JIOBEK B 9TOM OKpyre pemuniu s3agaty AT?

r) B lenTpaisaoM deaepalbHOM OKpPYre BEPHO PETIHAM BTY
sagagy 76 121 genoperk H OPONEHRT BHIIOJIHEeHHA OHA Ha 1
HH)Ke, YeM B CpefHeM oo cTpaHe. CKOJBKO Ie/I0BEeK CAABA-
ai EI'9 B aroM okxpyre?

29.09. a) IIpopeanTre sKcnepHMeHT ¢ NOAOPACHBAHUAME KIPaJILHO-
ro Ky(¥Ka; peayasraTH (KOANYECTRBO BLINAACHUHA ompese-
JIEHHOT'0 YNC/a OUKOB) BOMINEATE B TAOAHITY:

Kon-po Heno ouKos
6pocroB

20
40
60
30
100

1 2 3 4 5 6

6) IlopropuTe 3TOT e IKCOCPUMEHT eIfe ABAMKILl M 34I0a-
HHTE TalANIy:

Kon-po TponeT BEIRAERAA
Gpockos )
eAVHIIEI | ABOHKH | Tpoiky | weTBepkH | IIATEDHM | IMECTepHH
100
200
300

B) O0BeEHETE CBOM PE3YJIETATH € PE3YILTATAME OAHOKIACCHM-
KOB H HalijUTe OPOIEHTHYI0 YACTOTY BREINANEHWA eNHMHHIHL
npu 1000 épocrax.

r) K xarxoMy anceny opHOIIMKASTCH HIPOOEHTHAS YACTOTA KaXK-
Aot 13 BAPHAHT ¢ yBEIHYEeHNEM THCIA GPOCKOB?
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29.10. a) IlposeguTe »KCHEPHEMEHT ¢ NOAOPACHIBAHASIMH ABYX Daj
HOIBETHRIX MrpajbHLIX KYOHKOB; Pe3yJbTAThi (KOIHYe-
¢TBO ODOCKOB, IPH KOTOPHIX BHINAJA HYXHAS CyMMa 0Y-
KOE) BOHIIIHTE B TAGIHILY:

Kon-so Cyrva ox100B

poowos 1o la|als|e|7|{8|o|lwfu]e
20

40

50

6) IlorTopHuTe BTOT e SKCNEPUMEHT €INE TPHMKIHW M 3anoi-
muTe TAbIHLy:

Kon-po Cynman owmios

poevos 1 olglals|e|{v]{s|oflw|[n]w
100

200

B) O0BeHHNITE CROHM DEFYIRTATH ¢ Pe3YJBTATAMH OIHOKJAACC-
HHKOB H 38II0JHHTe Ta0JHIY OPOLEeHTHEX YACTOT BRIIDAZe-
Haa cymm opu 1000 pockax:

Kon-so Cynmas ouxos
. 21314} 5| 6789|1011 ]12

1000

r) K KakoMy YHCAY NpHGIHAASTCA NPOEHTHAA YACTOTA BHINA-
AeHHA cYMMbI B 7 0UKOB ¢ YBeJIHYeHHeM YHcaa GpocKos?
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KOPEHb n-ih CTEMEHW

§ 30.

30.01.

30.02.

30.03.

30.04.

30.05.

NOHATUE KOPHA n-it CTENEHW
U3 AEACTBUTENBLHOTO YUCNA.
GOYHKUMK y = ¥x, UX CBOWNCTBA U FrPAGUKY

Joxaxxure, 9TO YHCIO:

a) —1% ABJACTCA KODHEM IATOH CTeNeHH H3 YHCIA —4£'

243’
1

6) 2% He ABIAETCH KOPHEM IATOH cTeneHd Ks gacaa 32 37

Hoxaxure, uro uyncyo -0,1;

a) He ABAAETCA KOPHEM dYeTBepToil cremend K3 wnacaa 0,0001;
0) ABAAETCA KODHEM HmATOH creneHH n3 uyacaa —0,00001;

B) He ARJIAETCH KOPHEM IecToll creneny us uynaciaa —0,000001,

Brruacaure, ecam sTo BosmoxkHe (30.03, 30.04):

a) (7y'; B) (U-37)%;
6) (17)*; ) (Y-T4).
a) I77; a) Y377, m) %38

5 77, &) Y-31™"; x) Y38
B) 37{_3731'; x) 8ﬂ_3833;
r sy(_37)37; 3) %(—38)5;

Beroucanre:

a) §(30 - ¥30)° - /(30 - ¥30)';
6) (2 - VB + Y@ - V5)*;
B) §/(0,3 - 30,3)° + (0,3 - &0,3)%.
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30.06.

30.07.

Boryncanrte §e3 MEKPOKANTBKYIATOPE KOPHH YeTBEDTOH cre-
MeHH U3 THCEeN 5%; 0,00000016.

Brurcmure 63 MUKPOKAIBKYAATOPA DDOU3ReIeHHE

{4096 - 1) - (Y4096 - 2) - (Y4096 — 3) - ... - (Y4096 — 4096).

30.08.
30.09.
30.10.

30.11.

30.12.

30.13.

30.14.

30.15.

30.16.

212

HocTpoiite rpaduxr dyaxnuu (30.08—30.10):

a) y = ¥x%; 6) y = (o).

2y = Yo 6) y = §7)”.

8 y = ¥x%; 6) y = (Yx)™.
Pemure ypasuenve (30.11, 30.12):

a) ¥x = 3 p) §E L =2

6) ¥2x - 1 = -5; r) 4xf —x+28 =3
a) ¥x = 41z -5

6) ¥2x -1 = ¥7x + 1;

S8x—1 _g/x+1,
2¢r + 5 5x + 2’

B) 3

r) x? —x -2 = 24—,

Cronsko HyJIel MoxkeT OHTE B uucae 3200...0, yrobn Kopers
IATOA CTENeHH U3 HTOr0 YHCAa OBIA HATYPAABHRIM YHCIOM?

CronpKo Hynel mocne zanaTod MoMeT GLITE B 9HCIE
0,00...01, yrofm xKybHYeCKHA KODeHbR M3 HTOrC YHCIa ORI
pamnoHansEEIM yacaoM? OTBeTETE Ha TOT XK€ BOOPOC AIA
KOPHA n-if crement.

Kaxoit qomxHA OKTE NMocjeaHAA nudpa HATYPAJBHOTO YHC-
na, IT00E KOPDeHb Y€TReDTOH CTeNeHH He MOT ORITh HATYDAIE-
HBIM caoM? OTBeTETe HA TOT K BOIIPOC AJIA KOpHeH TpeTseil,
OATOH M mecTOd CTeneHe.

CKONBKO CYIUECTBYET TAKHX PASHBIX 71-SHAMHBIX WHCEJI, YTO
KOpeHb n-H CTeIlleHH H3 »TOro YACIA €CTh TOXKe HATYPAIBHOR
yncao? Pemmre aTy 3agauy nuA n, pasgoro 2, 3, 4, 5, 6, T,
8, 9. Ecan Heo0XOAMMO, MOMETe BOCIIOJIL3OBATHGH MHKDO-
KAJIbKYJIATOPOM.



30.17.

30.18.

30.19.

30.20.

30.21.

30.22,

30.23.

Kakxoe sayMeHbOIee KOJUYECTRBO MAYIIIHX NOJADAN HATYPAIAb-
HEIX YHCeJ HYJKHO B3ATh, YTOOH cpein HUX OLLIC HE MeHee
OATH YMCeJ, KODEHb OATOH CTemeHA M3 KOTOPHIX SABIAETCH
HATYDPAJAbHBIM THCJAOM?

IIpu mOMOIMY MHKDPOKANBKYJIATODSE BEIYMCAUTE ¢ TOYHOCTHE)
o 0,001 xopaun uerBepTOil cremenm m3:; 234; 23,4; 2,34;
0,234; 0,02340000; 0,00234.

Vxamure xaxoe-HHOyAbL pamyoHANBHOE YHCIO, HEXOAAITEE-
ca Meway Y13 u ‘\‘/ﬁ (HcnoNb3YiiTe MEKDOKAARKYAATOP).

I[Ipr noMollld MHKDOKAABKYJIATOPA BHYHCJIHTE M DACIO-

JoxuTe B mOpAHAKe yGmBanusa umexa: /2 ¥3; ¥4; ¥5; ¥6;
1. 41, 51
Vot .

le{ OoMOIIIA MUAKDOKAABKYIATOPA BMYHCIHNTE ¢ TOYHO-

T l%’ ladLsad L.smd 1 .
cTri0 Ao 0,00001: g/1_3. Jl:. 18' 130, 1300. 13000.
1°°°{’fl,0001.

HocTpoiire Ha 0xHOM uepTexke rpaduxn GyEKIMi ¥ = x* npu
x20uys= 3:_c opn ¥ = 0 u nepeuncianuTe croiicTBa QyHK-
O¥H Yy = (‘fa_c :
a) obaacte onperesenus D(y);
0) MHOMKecTBO 3HaYeHHH E(y);
B) Hyay GyHKIKE;
T') TPOMEeXYTKH MOHOTOHHOCTH;
A) NpOMEXYTKH BEINIYKJIOCTH;
€) TOUKH SKCTPeMYyMA;
JK) SKCTPEeMYMEL;
3) 9Y€THOCTE HMJIH HEeYeTHOCTE;
1) HAUGOIbIIee N HAMMEHBIIee SHAYEHHHA.

IocTpoilTe Ha ofHOM eprexe rpadbnku dyEknmi y = x* u
y = ¥x u nepewncmure cpoitersa dpymxmun ¥y = Yx:

a) ofnacTe onpegenenus D(y);
6) muOMecTBO 3HaveHHH E(Y);
B) Hya# PYHKIME;

r) IPOMe:KYTKH MOHOTOHHOCTH;
Il) TPOMEYTKH BRINYKJIOCTH;

213



30.24.

30.25.

30.26.

30.27.

30.28.

30.29.

30.30.

214

€) TOUKY BKCTPEMYMA;

%K) BRCTPEMYMBEI;

3) 9eTHOCTh MJIH HEeYeTHOCTH;
H) HauGOJkEe U HAMMEHbIIee FHAYCHUS.

IlocTpoiiTe HA opHOM YepTexe rpabuku GyHKIUN ¥ = 1
4

y= J;; y= {/;; y= (3.;) Ha otpeake [0; 9).

ITocrpofite u cpapHUTe MexAy coboli rpadukH dyHRKONE

y=¥c uy=)"

ITocrpoiite TpadEK U HecaexyiiTe QYHKINIO:

a) y=1+¥x; nDy=19N-x

6) y =2 - ¥x; Dy=Y1-x-2
B) y = ¥x + 186; e)y=3-¥Yx+38.

Ilocrpoiite rpadbuk GYHKOUHN K Hccaenyiire ee croficTsa
(30.27, 30.28):

a) y = 3x; n)y={l%:
6) y = §-5x; ) y=10¥2+ x - 3.

a) y = {lx; B y=[1-Yx+2

6) y =2 - 4lx|; 0 y=I1-4x[-1]
Haiiarre 06a8CTL OOpeAeeHNA H MEOKECTEBO 3HATEHAI $yHK-
IHK:

a)y=42-x-3 B)y=g;7+—2—3§
Gy=42-x-3 p)y=%7__1-3.

ITocrpoitte rpadur Gyaxman:

a) y = x* - 341 - | x| + 5Wx® - 102 — 11;

6)y=x|x|—2‘~'/5—x2+7{Nx2—l—2.




30.31.

30.32.

30.33.

30.34.

30.35.

30.36.

30.37.

30.38.

30.39.

30-40.

ITocTpoiiTe HA OZHOM YepTrese rpaduKl caefyIOUHX GVHEEK-
OH:

v=xy=Jry=Yu; y=Vr; y =¥ y = V=

Bes mOMOIE MUEPOKANBKYJAATOPA PACHOJOMHTE B NOpIiAKE

y6niBanms wacra: §1,3; $1,3; 1,3; J1,3; J_ 41,3; 1,69.

Bea noMomp MHKPOXATBKYAATODA PACICHOMNHATE B NODAAKE

yormsanus aueaa: §0,3; Qf(ﬁ; 0,3; \/0,3; ¥0,3; ¢0,3; 0,027.

Bes noMoImn MUKPOKAIBKYJIATODA ONPEALIHTE, MEKIAY KAKH-
MH COCEOHMMH OEeABIMY THCIAME PACHOJIOMKEHbl JHCIA:

a) §/30,2; 6) {1000; ) ¥100; r) $100x.
Bez noMoIH MEKPOKAJBKYIATOPA CPABHUTE YHCAA:

2) ¥3 u 11000;

6) 329 u ¥1027;

8) 31001 u {9999 999.

Bea moMomH MHKDOKAABKYJIATODA DACIONOAKHTE B MOPAAKE

yORIBaHKS JHCaA! %/31; %65; 3; J17; ¥0,98; #0,99; 0,98.

Hoxascure, aro ypasnense Jx + 4x = 2 umeer eguncreen-

HBIl KOPeHb W HANWAHTE YTOT KODEHB.

Pemiure ypasaenHE:
) ¥x-15+4x =3
6) 1 -x+2¥32-x-¥x=3.

Ioafepure Kaxyo-EMGYAL APy NOMOMKUTENBHEIX IHCEeA 4 H b,
9T06H ypaBHEHUE Yx = ax + b: &) nmeno POBHO [BA KOpHH;

0) nMesI0 DOBHO OAWH KODEHB; B) He MMEJI0 KOpHei,

Haijigure Hanfojnmee N HAMMEHLINEE FHAYCHHA (QYHKIEH

y=2-4x-2

a) Ha orpeaxe [-14; 1]; E) Ha orpeake [-14; 14];
6) Ha orpeske [4; 18]; r) Ha orpeske [—14; 66].
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§ 31. cBOICTBA KOPHS n-it CTENEHMN

BuusciRTe, MCHOAB3IYA TEOPEMY O MPOUSEBEASHHHK KOPHeR
(31.01, 31.02):

31.01. a) 40,2 - 432 - 45 - ¥3125;
6) §-0,25 - ¥2 - ¥-128;
5) §V2 - V10 - §V10 + V2;
) 1- (32 - 1)(1 - 242 + ¥4).

31.02. a) ¥2" . 322 . 3fo*; 8) §f3'1. 467,
6) 42 . 477 . 422, r) 415729 - 6° - 10°.
31.03. Buuucaure, UCOONb3yd TeopeMy 00 OTHOIEHHH KOpHei:

o £OB. (JE—JE__):(JSH}
£ Yo +vz \ 2

31.04. Buuucnure, HCOOAB3YA TEOPEMY O KOpPHE M3 NPOH3BEACHHAN:

a) {/m ;

6) §/135 - 56;

B) 3123,4-12,34 - 1,234;

r) 40,1208 - 1,298 - 12,98 - 129,8 - 0,16;

7!29 B 729.
My T

1206 - 1204
e) Lﬁ-m '

31.05. BriuncauTe, HCOOABL3YA TEODEMY O KOPHE M3 OTHOMIGHUA:

27 21
1215 6) 1539 B) 7?_; r) §

2) {5625’
31.06. BuHecHTe MHOMHTEIL H3-IOX 3HAKA KODHA:

a) ¥375; 6) ¥-5000; B) §405; r) {1875,

31.07. BrecuTe MHOXKUTEND [MOM 3HAK KOPHA:

a) 245; 6) -3¥2; s) 2¢5; r) —342.

a) 32 .
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31.08.

31.09.

31.10.

3111,

31.12.

31.13.

31.14,

31.15.

BriHecHTe MHOMKHTEIE H3-O004 3HAKA KOPHSA:

a) 16x'y°; B} #80x°y'%; B §-64x'°y?.
6) 480x°%°; r) 480x%";

BHecuTe MHOMKHTENE MO 3HAK KODHA:

a) x4fy; B) x{fy; R xyifyz.
6) x¥x; 1) x{fyx;

BuiYHCIHTE, HCIIONB3YA TeopeMy 0 IPHBecHHY KODHEH X oA1-
HOMY MOKA3ATEIIO:

a) ¥4 .%108 - V3; 6) ¥6 .93 . 427 . W768.
CpaBpHUTE YHCJAA:

a) ¥2 n V3; B)Jé/_gn{/s/_g.
6) 12 u 4145;

PacnomoskiTe TMCIA B NOPALKE BOIPACTAHI:
a) %; %3 Ji; #%;

6) 2; 1,55 {\¥2; {{VL5;

B) ¥248; Va¥4; \Ni’/_§

CpapHNTE TaHHYIO PASHOCTH ¢ HYJIEM:

3-)2\]{2?—1@; 6) (\/§+1)w-gz=j_-;=7-
2-1

IoctpoiiTe Ha OMHOM YepTesie rpaduKH QysKnuit 4 cpaBHUTE
HX cBoOIfCTRA:

a) f(x) = Yz, nx) = 42, gx = ¥s*;
6) f(2) = ¥x, h(x) = ¥<*, g() = Yo'

IIpy KaKHX AOTIYCTHMBIX 3HATEHAAX X CYMMA BHIPAMKEHMH
Jxix + 28 Jx3x + 2°
Ve+2t Y@+ 2P

3HAYeHHAX X7

MeHbme § OpH BCEX AONYCTHMEIX
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xtx + 2
31.16. Ilpn xaxuXx 3HAYEHAAX P CYMMa BLIDaXKeHMH Yy

3 3
4 Q’x( ix:zf) paBHa p OpH ReeX 3Hauenuax x € (—1; 0

L xtx +
31.17. IIpy KarHx 3IHAYEHARX P CYMMA BHIPAMKEHHIT —(x T2

3 3
x(x + 2
H v—r(i " 2)) MeHbIll® p XoTH O AR OZHOTO SHATLHHAA

x € (-1; 1)?
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TPUrOHOMETPUYECKUE DYHKLUUU

§ 32. 4MCnoBAA NPAIMAA W YMCNOBAR OKPY)KHOCTb

32.01.

32.02.

32.03.

32 L] 04.

32.05.
32.06.

32.07.

Yucno x

HdaHb OKpYMHOCTH ¢ pagHycoM 1, onmcaHHHIL OKOJO Hee
KBaApaT H BOXUCAHHBIN IPABUABHLIA IIeCTHYTrOJBHHME, Cpas-
HYEAA NePHMeTPHl MHOTOYTOJABHHKOB H IIHMHY OKPYMHOCTH,
JOKAKATE HEPABEHCTBO 3 < ® < 4,

3Hada neperle cro oudp nocie 3aMATON YHCAA T

= 3,14159265358979323846

26433832795028841971

69399375105820074944

59230781640628620899

86280348253421170679,

OKDYTJIHTE 2T0 YMCJIO A0; &) CoThIx; §) cToTRICAUHLIX; B) Ao 10712

IIpoanraitte sapHdMOBAHHEE CTPOKM: «3TO A SHAK K NOMHIO
opexpacHO / IIa ayaHsie 3HAKH HAM BOBCE HAIIPACHBI». ¥ Ge-
BUTECh B MX CBASH ¢ NepBuiMH 12 nudpamMu B 3anHcH 4Yucaa
T B ononpo0yiiTe DROJOJKHTE ¢«CTHAXOTBODEHHEY .

Memily KAKHMH COCEAHMMH NETbIME YHCAAMH HAXOAMTCH
gucae 10%-n?

Haitgure ueaoce yueno, oamkaiimee K uueay 50 000xn.

CylnecTByeT JIM TAKOe HATYDANLHOS YHCIO 1, YTO:

a) gucao 10" - © — nenoe;

0) pasHOCTE Mex Ay umcraoM 10" - 1 u Onmxaiimum K HeMy
measlM YECIOM MeHbIne, yem (,0077?

yers M, — TouKa 9uCa0BOH CKPYIKHOCTH, COOTBETCTBYIOAR
auciy ¢. Hanpumep, Touka M, uMeer roopguuars: (0; 1). Or-

MeThTe OpPHOIHINTEeNLHO TO‘II:E[ M,, M,, M;, M,, M,;,, M,,.
BriusicauTe UmMHY HaiMeHBIIEX U3 OVT, orpaHHYeHHON ABYMA
H3 OTMEUYEHHKIX TOYEK, UCIONb3yA NPUOIHIKeHHOe SHAYSHUE T
Ha sagaqan 32.02 wrm KalsRyasTOp.
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32.08.

32.09.

32.10.

32.11.

32.12,

32.13.

32.14.

32.15.

220

3,14159265358979323846
T

5 61 1?
WIH 3 4150265358979323846 OTHIKe K IMCIY

Kaxoe u3 uucen

MaTepHaJbHAS TOYKA ABHIKETCH IO OKDYIKHOCTH PAAHYCOM
7000 &M ¢ nuBeidimol cropocThio, pasHoit 100 M/49. Kakopo
MUHUMAJEHOE KOJAHYECTBO UEJRIX J8COB, 38 KOTODOe MaTe-
pPHAABHASA TOYKA HpoiigeT Yepes ofHy H Ty e TOUKY Ha OK-
pYy:KHoCTH: a) Goxee ogmoro pasa; 6) Gonee pecaru pas?

Hajigure Onmmaiimylo K 9ucady T PAIHOHAABLHYIO Apobb
BHIA %, rae m — HaATYypAJLHOS YACIO, & It pABHO: a) T; 6) 1T;
B) 37; r) 70; n) 811. Kaxaa us stux Apobeil GauKe Bcero
K aucxy n?

3anuilare B DOPAAKE BOIPACTAHMSA YHCIA!

-n; —4; 0; 1,%; —-g-; —\/5; 19,2; 6n.

PemnTe HepaBeHCTBO:
a) (4x - 13)x > -T;
6) x- (7;: + 22)x + 164n < 0;
x - 1) {2rx -
p) G- Crx-3) (&(_ 52 <0,
Njx-n|+|x*+n-11|=|x*+ x - 11].
Haiigure Bce Nenble SHAYSHAA NN, IPA KOTOPBIX THCIA BHIA

u: -2m HaXOAATCA MEXKAY YHCJIAMH:

a) —10x u +10m; 6) -23 u +23.

Onpeaeanre KOIMYECTBO BCEX YHCE] BHAA 1-23£ + 2kn, roe k —

OeJIoe YHCI0, NPHHATNEKAIIHE NPOMERYTRY! A) {%s %u_),

6) [4: 10; ) [-2; 21; 1) | -2425; 5a .

OrMeThTe Ha YHCAOBOE NPAMOIL CAeAVIOIIHE TOUYKH;
a) 0; m &5 3%, 3p _on;

) 0; m; 3 g om —2n

o) 1; 2; 3; 4; «; 0,7m;
B) ' m, e m — pejoe 9ucno us Maomecrea {0; +1; 12;
+3; t4).



32.16.

32.17.

32.18.

32.19.

32.20.

32.21.

32.22.

Haliaure fnuHy oTpeska YHCIOBOH IPAMOR, KOHIEI KOTOPOro
HMEeKOT KOOPIHHATHI:

a) 3,14 u m; r)4+ﬁ‘-u4+ﬂ;

4 Jﬁ e ) 22 ﬂ371t; i

B) V39 n m e) 70w u 223.

CrOMBKO TOYEK ¢ KOOPAHHATAME 2R, k € Z, pacnoJaoKeHo Ha

orpeske [-7; 25]17

CronbKo Todek ¢ koopaunaTamu kN, k € Z, MOKeT GHTH pac-
OOJIOMKEHO HA OTpPesKe SIMCAOBOH npAMOM, ANMHHA KOTOpPOTO
paBHa: a) 1; 6) 12; 8) 22; r) 100x?

JBe MaTepHAJZLHEIE TOUKHM ABHMKYTCA cO CKOpOCThIO 1 M/c.
IIepraa no npamoil, eTopas no oxpyxuoctn, Tpelyerca
OHNpeNeJMTE: ) PACCTONHNE, KOTOpOe NMpOHAeT Dephas TOYKA
K MOMEHTY, KOTlla BTOpad npofizer pOBHO IeCTh KPYTOB;
0) KOIHYeCTBO DONHEIX KPYIOB, KOTOpOe NPoiIeT RTOpas ToY-
Ka, Koraa nepsan npoifizer 100 m; B) karuM MoxeT GRITH pac-
CTOSIHME, KOTOpOe HmpoiifieT mephasg TOUKA, K TOMY MOMEHTY
BpeMeHH, KOTZa BTOpad OyaeTr B TOUKe OKPYKHOCTH, HaHboO-
Jee YALIeHHOH OT TOUKH CTApPTA.

JBe MaTepHANBHBIEC TOUKY ABHKYTCA CO CKOPOCTHIO U, = 8 M/C;
v, = 2n M/c. Ileppas To9Ka ABMMETCH DO HEPHMETPY KBAJ-
PATA CO CTOpPOHOH 2, BTOpas IO OKPY’XHOCTH, BIIMCAHHOH
B aTor KBagpar. Ofe HAYNHAIT JBHKEHHe B TOUKe KaCAHHN
OKPYHOCTH CO CTCDOHOII EBajgpara. Yepez Kakoe BpeMsA
TOYUKHA BCTPETATCSA: 4) B OepBBlil pa3; 6) BO BTOpOH pas;
B) B JECHATRIZ pa3; r) B n-id pas (B — DDOUIRGABHOE TEJI0e
queno)?

Pemnre asgauy 32.20 a, ecau:

v, =2M/c; v,=4n M/c; v, =2m/c; v, =4 M/c;

2} v, =12 M/c; v,=R M/c} 4) v, = 2n M/c; vy, = 4 M/cC.
Jleonapy Ditnep pua npubnmxennoro perancresus (1707 r.)
YHCIA T NPEAIOMRHI PACCMATPHBATE CHEAYIONIEE IPOM3BEAE-
HHAe:

4=12"6810 14 18 18  + 1

B yHcauTendax BcexX Apobeidl CTOAT B3ATHIE OO NOPAIKY
OpoCTEIE THCIA, HAYHHAA ¢ YHCAA 2, 4 B JHAMEHATEeJIAX —
uncaa, GONbIMe COOTBETCTBYIOHX THCIHTeNel Ha 1, ecan
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32.23.

YHCANTENE OPH feleHHH Ha 4 gaeT B ocraTKe 1 M MeRLme
COOTBETCTBYIOIIHX YlcanTeNeif Ha 1 Bo BCeX OCTANBHHIX COy-

qagx (nanpnmep, % H %, HO i—; " g'—?) Diinep moxasan,

9TO 3HAYEHHE 3TOIC [IPOA3BEREHHH ¢ YBCJIHYEHAEM YHCA CO-

MHOKHTeXeH NpHbInraeTes K TUcay % Henonbays MEEDO-

KANBKYATOP, BRYUCIHTE YIBOCHHOR 3HATeHHe A, Aa4 5, 10,
12 u 25 coMHOoxuTENeH K CPABHUTE NOIYYCHHLIC Pe3YILTa-
Thl ¢ YHCJIOM T.

JxoH Banayc B cBOMX BRYKCcHIeHHAX (1655 1.) nnomaan Kpyra

HCIOIB30BAJ CAEAYIONIEe NPON3BEILEHHE:

I(n) =2, 2 4 4 6 6 8 810 10, 2 _2n
133 5 5 7 79 9 11 2n-1 2n+1

SHAYEHHEe KOTOPOro ¢ DOCTOM YHACIA COMHOMHTeNeil mpuban-

JKaeTcd K YHCIOY I HCHOJIBSYH MHEPOKANBKYJIATODR, BRIYH(-
2

JuTe YABOeHHOe 3Hauenue [T, nna n, pasamx 5, 10, 12 u 25,
¥ CPABHATe NOJyYeHHBIE€ Pe3YABTATHI ¢ THCIOM .
CpasHnTe pesyasTaTH 38484 32,22 n 32,23,

YUCcNOBaA OKPYKHOCTL

32.24. Yucnonad opAMai KacaeTcd OKPYKHOCTH
¢ paguycoM 1 B Touke P, cooTmeTcr
BYIOImel HyJ0 M HA OpPAMOH, H Ha OK-
pyxaocty, IMogomurensHasa mnoaynpa-
Maf <HaMATHIBAETCA» HA OKDYIKHOCTH

P (puc. 24). OTMeTbTe TOUKH OKPY>KHOCTH,
’ ¢ KOTOPHIMH COBMeCTATCA TOYKH YHCIo-

BOit DpAMOH, COOTBETCTBYIOIIME THCIAM;

3 m 4,44+ 7w 4+ 2r; 10; 17; 100;

10 000. ¥ra:kuTe YeTBEpPTh, B KOTOPOil

Puc. 24 OKAZANHCH OTMEYECHHKIe YHCJIA.

32.25,
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JaHa OKpY>KHOCTE ¢ paauycoM 1, Ha Koropoi ormedensl 12 to-
ugk Py, P,, ..., P,,, CHeay0Omyax 0AHA 3a Apyroll mNpoTHE X088
YECOBOM CTPEJKY B YKAZRHHOM NOPAAKEe M PasOHBAIOIMIMX OK-
PY/KHOCTh HA paBHBIe AyrdA. OTMeuas AYTH OPOTHB XOAA da-
COBOH CTPEJIKY OT TOUKH P, HaliuTe ZIHHK CIeYIOMHAX AYT:

a) PyP; B) P Py; n) PyPg;
) PoPy; r) PPy e) PyPy,.



32.26. CxonbKo CYWIECTBYET 9HCEN, KOTOphIEe GYAVIH OT/0MKEeHHBI-
MH H& YHCAOBON OKPYKHOCTH, H300DaXANTCA OZHOH K Toil
;e TouKoit aroit okpy:kHOCTH? UYeMy PABHO DACCTOAHHE MEMHKAY
ABYMS TAKHMH 9HCIAMHA Ha YHCA0BON mpaMoi?

32.27. 3amoanuTe TAGAHILY, YKA3AB TeTBEDPTH, B KOTOpo# pacmo-
JOKeHB! 3AfAHHbBIE 9UC/IA, JerKAllHe HA YHCIOBOH OKpyH-

HOCTH:
Yucao 1 3 ki 9 11 -13 -11 -7
YeTBEDPTE
Yueno | 3% |11z | 87n 1157 | dn [ 77x | 79x | 170z | _2331n
317 12 6 8 9 11
YeTeepTh

32.28. 3anumuTe MHOECTBO BCEX YHCEJ, COOTBETCTBYIOIAX TOY-

xaM, ofo3HAYEHHKIM Ha pACYHKax 25 a—im:

Vi - LTy L7 Y
T - [
) % ol 3 0 *
_5n
6
a) 6) B)
VA VA YA
!I / d Ql i i x
r) A e)

Puc. 25 {Hauano)
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0 L-ol~~w ] ¥ ==, %
_ 2 A
8
—2n
5
H) o) )

Puc. 25 (okoHvaHwe)

32.29. VEaKHTe HA 99CIOBOH OKPYIKHOCTH TOYRY P, ¢ 3856HHRIMH
KOODAMHATAMHA K SANUHINTE MHOMKECTBO YHCEJ O, COOTBET-
CTBYIOIIKX 9TOH TOTIKe:

. 13 N2, 1 | ¥8, 1
a) P(0; 1); I‘)P[z J_} ) &(2, 2}
_1: O): v3, 11
6) P(-1; 0); a) P, —2.5}
v3_ 1| _1, _~3 |
B) F:‘[— 5’ E} e) Rx[ 'E’ 2 ]y



32.30. Yraskmre Ha 9UCIOBOH OKDYRHOCTH BCE TOYKH, KOOPAHHATH
(. KOTODBIX YROBAETBRODAIT HepaseHeTRY (82.30, 32.31):

a)—%éuéﬁ n)lOOn—%<t1<1001t+g;

2;

6)“(&(52“ r)lOOln——?—éuélOOln+%.
322.31. o) L< o< &

)4“+2m<u<£+2m,nez

)4"+1m< o< 3E

+nn, ne Z;
2

3

r) 4= +051m<0c< 2"+0,51m,nez.

32.32. Kaxwpe u3 yKasaHHHX yTBep/KieHHI BepHEL:
a)ecaH 0 < o <1, To g NpUHALIEHKHKT | ueTBepTH;

6) ecan @ npuHAANeKHT I ueTBepTl, TOo O < X < 1;
B) €CIH -’25 < @ < 7, To & npuBagIexuT II yerpeprH;

r) ecorn @ npuHAgaexuT I yersepru, T0 % << n?

32.33. 3anumpTe MHOMECTBO YIHCEN, COOTEETCTBYIOMINX YKAIAHHBIM
HA OKPY/KHOCTH TOUYKEM B BHIE AYI YHCIOBOH OKDYMHOCTH

(pme. 26):
Vi 7 Y ¥
(2] ? 0 X O x
a) 6) B)
Puc. 26
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32.34. BanumuTe MHOMKECTBO YHUCE]X, COOTEETCTBYIONINX YKASAHHLIM
HA OKPYKHOCTH TOYKAM B BHJE AYT YHCIOBOH OKPYMHOCTE
(puc. 27):

L7 § 2n YA Va 2n

I AN TN
AN IVARNGZ

a) 6) B)
Puc. 27

ny

32.35, Bannmure MHOKECTBO YHCEL, COOTBETCTBYIOIIUX YKABAHNBIM
HA OKDYHOCTH TOUKAM B BHJAE AYI THCJOBOH OKPYIKHOCTH
(puc. 28);

YA

a) 6) 8)
Puc. 28

32.36. BrioHImuUTe BCe YHCIA, COOTBETCTBYIONHE TOYKAM YHUCIOBOH
OKpPYIKHOCTH ¢ opguHarofi, pasHoii: a) 0: 6) 1; B)-1; r)0,5;

J" 1, A3, . 43

005 & L w) i 9 s W P
32.37. Bnnumure BCe YHCIA, COOTBETCTRYIOIME TOYKAM YHCIOBOH
oKpy:kHCCTH ¢ abcnuccoit, pasHoii: a) 0; 6) 1; B)-1; r)0,5;

x) -0,5; e) J_, K) _E; a) %; u) —%.

2286



32.38. Touka A HA ORPYKHOCTH COOTBETCTBYET IHCIY 3 Kaxum

YHCIAM COOTBETCTEYET Touka B, caMMerpudHas A, oTHoCH-
TEeJbHO LUEHTPA OKPYKHOCTH?

32.39. Touxa A HA OKPYXHOCTH COOTBETCTBYET YHCAY 45 Kaxmm

YHCAAM COOTBETCTBYET TOWKA B, CEMMeTpHYHAA A, OTHOCH-
TeAbHC AHAMETDA CKPYKHOCTH, IPOXOAAIIEr0 4Yepe3d TOUKY
OKDY3KHOCTH, COOTBETCTBYIOmMYIo uucay 07

32.40. Orpeaxu AB w CD — sBa AuaMeTpa YHCACBOH OKPYMHOCTH,
npuveM Touxka A cooTsercTsyer umerxy 0, Touxa C coorBer-

CTBYET tmc.ny . IIyers Toura M 4BcIOBON OKDYMEHOCTH CO-
OTBETCTRYET YHCAY = 3 - HalfigATe BCe YKCIIA YUCA0BON OKPYH-

HOCTH, COOTBETCTBYIOIIHUE TOUKEe:
a) cuMMeTpH4IHOH Touke M orHocmreapHo nenTpa O 4mcao-
BOIl OKPY:KHOCTH;

6) cummMeTpuaHOH Touke M oTHOCHTensHO mpamoii AB;

B) cHMMeTpHYHOH TouKe M oTHOCHTeNLHO npamoii CD;

r) cumMeTpudHod Touke M OTHOCHTENBHO GHCCEKTPHCH
yraa AOC;

1) CHMMeTPUUHON Touke M OTHOCHTENBHO GHUCCEKTPHCH
yrna COB.

32.41. Kaxum auciaM cOOTBETCTBYET TOUKE, DONYIeHHANA IOBROPOTOM

rouxa M, cooTBeTCTBYIOMEH TMCTy 57", HAa yTOX ﬁt BOKDYT

HaYa/a KQOPAMHAT NPOTHE YACOBOH cTpeaxna?
32.42. HailguTe He MeHee ceMH YECeJ H3 MHOKECTBA JHCed BHIA

%, me Z.

32.43. CxoabKo PA3/IAIEHX TOUYCK HA YMCAOBOI OKDYCHOCTH 3848eT
MHOMeCTBO UKCeN:

® &+ 2k, ke 2 B)%(Hlm),kez;

6)§+Jm,kez; r)-g—+2k,keZ?
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§ 33.

33-01 L]

33.02.

228

YUCNOBAA OKPYXHOCTD
HA KOOPAWHATHOW MNOCKOCTMU

Haob6pazuTe Ha KOODAMHATHOM IIOCKOCTH MHOMKECTBO TOYEK,
KOOPAMHATH KOTODPEIX YAOBIETBODSAIT VCIOBHAM:

z 2
=1
ayxt+yi=1; g) ¥ T¥ ’
) ¥ =1 ){x—y?o;
x2+2=1, x2+2=1,
ﬁ){ y %) y
x<0 x-yf3 <0

x2+y2=1, >
B){y>0; 3) x = —1 -y
2 2 _
r){x ty o=l ") ¥ = V1 — x%.

xy =20
{x2+y2=1,
R)
x+y =20
Pemure cHcTreMy ypaBHeHEIH rpadHuecKy H aHAMHTHYECKH!
x2+ =l, 2 2 _
2) ¥ %) x +y 1,
x = -0,6;
x2+ 2= s x+y —1
6){ y 3)
y=_0!96$ x+2y—
.‘l:2+y2= x =
] Y 1,
B H
){x—y=0; ){x=-16
2+ z=l, =
5 x+y %) 2+y =1,
x+y=0Q y = 1,00}
)x3+y2=, )x+y —1,
b1 I
x = —y3; x+y=43
2ry=1,
€) x=1



33.03.

33- 04.

33.05.

33.06.

33.07.

HaiiiTe OPAMHATEI TOYEK YHCAGBOM OKDY/KHOCTH, €CAH HX
afcoucea paBHa:

a) 0,8; B) 1;

) —J};; r) {1,03.

OrmersTe HA IHCJOBON OKPYHOCTH TOMKH, COOTBETCTBYIO-
e YACIAM BHAA:

a) b, ke Z; ) B4 M he z;
T kx .
6)E+2Im,kez; 'ﬂc)—s,kez,

_x . _X _ kn .
B) 4+k1r:,.'ersz, 3) 7+4,keZ,
2n 2n | kn
+=0 . _&tt , AR A
r)_3+2krc,kez, K) 5+8,I«:ez

.E)i%+kn:, ke Z;

Ha ancnosoit oxpyxuocTH sagaast 10 rouek, pasbuparomux
ee Ha 10 paeEmx fayr. OgHa M3 aTHX TOUYEK COOTBETCTBYET

uucay -g- + 2nm, TAe B — HEKOTOPOE LEA0e YHUCA0. SaTHImHTe

MHOECTBO BCEX THCEN, COOTBETCTBYIOIIHX KAMRol M3 faHHBIX
ToYeK. SANUMOINTEe MHOMECTBO BCEX YHCeJ, COOTBETCTBYIOIIAX
BCEM 2THM TOYKAM.

Ha uHcaonoil oKpy:KHOCTH AaHE 360 Touex, pasOHBRaromux
OKpYHOCTH Ha 360 papEEIx ayr, QnHEA M3 HTHX TOYEK COOT-

n “
BETCTBYET YHCAY 'go Haiizerca au Touka, COOTBETCTRYIOIOAA

114 23'.; ? Banmmure MHO-

n, X,
uncay: a)0; 6)1; B) 755 1) 75 A)
JECTBO BCEX YHCEJ, COOTBETCTBYIOIIMX BCEM 8THM TOUKAM,

Ha anciaosoil oxpy:HOocTH oTMedveHE! 360 Touek, pastuealio-
mux oKpyxuECCTh Ha 360 paBumx ayr. Ogua B3 9THX ToueX
COOTBETCTBYET YHCIY % CKOJBLKO TOYEK HMEIOT: A) TOJOMHKH-

TexbHYI0 abemuccy; 6) OTPHUATENBHYIO OPAMHATY; B) abcmuccy
M ODAUHATY ONHOT0 3HAKA; T) DOJOKUTENBHEE KOOPAHHATHI;
Il) paBHLIe KOODJIWHATEI?
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33.08.

Ha yncaonoid OKPYREOCTE orMedeREl 360 Touex, pasiueai-
mMUX OKpY:xEOCTL HA 360 papEmX Ayr. Oaua n3 9TUX TOYeEx
COOTBETCTBYeT TaCTy %- CroneKo ToueKr HMET:

a) HONCMATENBHYI0 OPAMHATY;

6) orpunaTenbayio abeaucey;

B) acuccy K OpAMHEATY PASHBIX 3HAKOB;

T} OTPULATENbHEIE KOODAHUHEATHL}

I) KOODAWHATHI, PABHKIE 0 AlcoswTHOl BelnrunHe?

33.09. OrmernTe Ha 9HCAOBON OKDY/KHOCTH ¥ H&HJIHTE NeKapTOBH
Roop,nnnam TOUEK, COOTBETCTBYIONIHUX YHCIAM:
31l: K, 51!: Iz, lix,
3) 0, , % 2 B) 6 6 6 -3 6 _—
5)“ 3‘lt5_1l:7_1l: )£2x41t5n
4 47 47 4 3" 3”8 8°
33.10. Ha gucaoBoif OKPYEHOCTH YK&KUTe XOTH 0Ll OAHY TOUKY
M(x; y) u 3aIHMEATE BCE COOTBETCTBYIONIHE el YMCaa, ecaI:
x > 0 >0,
a) ! r) y
y>0 x-—y<O
6) xy < 0, ) x+y=0
x+y>0 . xy <0
x =y,
B el xy = 0.
) {x <0 ) xy
33.11. 3amoanmre Tabanny no obpaamy:
‘rca, OrrOmEHVE
YeToeprs CooTREeTCTRYIOMSe weca | Opaunata abcouces
TOYKANM AaHHON TOUEK TOYEH
K OpAHHATe
YeTBEpTH
I
II
('rc + 2w 3 4 2::;:),
m 2 Orpuna- Orpuna- onowxe-
TeJaAbHA TeIbHA TeabHO
Re Z
IV
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33.12.

33.13.

33.14.

33.18.

33.16.

33.17.

Ha wucnoBoil oXKpyKHOCTH YKA’KATE BCEe TOYKH H SANUIINTE
COOTBETCTBYIOIIEe MM YHCJIA, AJIH KOTOPHIX:

a) abcoueca papHa (4,5, 2 ODANHATA MOAOMKHETEJIEBHA]

6) aGicuucca pasua 0,5, a opAMHaTa OTPUIATEILHA;

B) opruHaTa pasHa 0,5, a afenucca DOMOKUTENBHA;

r) opaunarta pasHa 0,5, a acoycca oTpHIaTensaa.

Ha uuciaosoit OCKpPYyXRHOCTH YEAKHATE BCE TOYKH K 3alIHIIINTE
COOTBETCTRYIOINME KM MHCIAA, AN KOTOpeiXx afcmucca pasHa:

D2 mos @ ) ~0,5;
5) @; r) 0; e) _\_/2‘3_-; 3) -1.

Ha uHcaoBoli OKpPY)KHOCTH YKAKHTE BCe TOYKH H JalHIIHTE
COOTBETCTBYIOIIIHE MM YHCJAA, A8 KOTOPEIX OPIAHATA PABHA:

a) %; B) 0,5; x) —%; x) —0,5;
6) %; ) O; e) —%; 3) -1,

Ha unenoBoit oxpy#tHOCTH H300pasATe BCe TOTKHA, JJIH KOTO-

pBiX:

a) OPREHATA NOJOMHTENLHA U BABOe Goablle aGCIHCCH;

0) aGcOoucca mONOKHUTENBHA H BTPOe GOAbNIE OPAMHATHL;

B) ODAMHATA OTpHIATEABHA ¥ paBHa abcmucce, KedeHHoI Ha
ceMb,

I[Iyers Touka A(X; y) OPHEATIEXKHT eAHHHIHON OKPYKHOCTH
n coorBererByeT umeay 1. Joxka:kure, uTo:

a) X2+ 2= 1; B) ¥ & %;
)x-y<0; r} 0,1 < x <0,5.

IIyers Touka A(x; ¥) DpUMHAAMEKET eINHHYHON OKPYIKHOCTH
H COOTBeTCTBYeT uucay 1. Brpasnure depes KOOPAHHATEHL X, Y
KOODAMHATH TOYKH B, cooreercTBylomeil uyucay:

a) 1 + 2m; BY 1+ m;

9 1 - 100x; r)1-Tr,
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33.18.

33.19.

33.20.

33-21 L)

33.22.

33.23.

33.24.

232

IlycTs roura A(x; y) OPHHAFNEKAT IUHHTHON OKDYKHOCTH H
cooreercreyer wucay 0,7. Bupasure uepes KOOPAMHATH X, Jf
KQODEMHATH TOYKH B, COOTRETCTRYIOMEH IHCITY:

a) —’25 -0,7; B) 32’3 -0,7;
6 £+0,7; r) 32 .
) 5 )5+ 0T
JBe pasHBIe TOYKH YHCIOBOM OKDYKHOCTH HMEIOT PABHEIE
abenuccel. Hailtgure cyMMy OpOAHAT STHX TOYEK.
IBe Touxa A n B nexat Ha yaciaoseil orpyxHoetu. Haligmre

IACIWANE TPpeyroabaEHKa (QAB, ecnaH 9TA TOYKH COOTBETCTEY-
T TACTAM:

n 13n Tt 291
a) T y 13%, x, _29m,
V7 )72 5

15x 13x, 29n  _20n
6) 7 ¥ g U Ty

VYEaKuTe Ha¥MeHbOIee NOJMKHTEIbHOe M HauloabInee OTpy-
HATEeJBHOE YHCAA, KOTOPHIM Ha OKDPYXKHOCTH COOTBETCTBYET
TOYKA ¢ KOODAWHATAMH:

a) A(1; 0); 6) B(0; -1); B) C(0; 1); 1) D(-1; 0).

VEayguTe HAMMEHbINee TOJIOKHTEIbHOE H HauOoIbIlee OTPHIIA-
TEABHOE IHCIA, KOTODRM HA OKPYHHOCTH COOTBETCTBYET TOUKA
¢ ROOpIHHATAMMK:

a) A(0,5; 0); ©) B(0; -0,5); B) C(0; 0,5 r) D(-0,5; 0).

VRauTe HAHMeHbIIee MOJOKHUTENbHCE ¥ Hanboabmee o1
PHOATeNBbHOE 4YHCIA, KOTOPEIM HA OKPYXXHOCTH COOTBET-
CTBYET TO9YKA ¢ KOODAHHATAMU:

a)A(ﬁ; oJ; 5)3(0; -ﬁ} n)c(o; %} P)D{—%; 0}

¥Yraxnre HAEMeHbIICe DOJMKHMTENbLHOE M HaubOJBIIeE OT-
pHaDATEAbHOE YHCAA, ROTOPBHIM HA OKDPYXHOCTH COOTBET-
CTBYET TOYKA ¢ KOODXHHATAMH:

a)A(%; o} 6)3(0; -@} B)C(& %} r)n(—% 0}



33.25.

BanoxauTe Tabnany oo obpasmy:

Yucno Ha UHCAOBOHR OKPYHOCTH
1 2 3 4 5 6 7 8 9

TOYKH

3Hax abcunccH
COOTBETCTEYIOMEeH +

TOYKH

8HAK ODARHATH
COOTBETCTEYIOIEik +

33.26.

33.27.

33.28.

33.29.

HaiiauTe HauMeHbINee SBY3HATHOE HATYPATEHOE YHCIO, €CTH
H3BECTHO, UYTO TOYKA, COOTEBETCTBYIONIAH €MY Ha YHCIOBOMH
OKPYKHOCTH, HMEET OTPHIATENbHBIE KOOPAHHATEL.

Hs npaBeneHEKX HMMKE BRICKasbiBaguil BeibepHTe BEpHEIC:

a) awloMy AeficTBHTENFHOMY YHCIY COOTBETCTBYET TONBKO
OZHA TOYKA HA YHCJOBOH OKPYKHOCTH;

6) moboilt TouKe Ha YHCAORON OKDYIHOCTH COOTBETCTBYET
TOJABKO OfHO HeHCTEBHUTENIBHOE YHCIO;

B) CYINECTBYET B3ANMHOOZHOZHAYHOE COOTBETCTBHE MEMKLY
MHOMECTBOM TOUEK THCJIOBOH NPpAMOA M MHOMECTBOM TO-
YK, YMCIACBOI OKDYHHOCTH.

Joraxnre, ¥yro AXA TOr0, HTO0H 9HCAsM a4 B b COOTBETCTBOBAIA
OJHA H TA e TOYKA Ha YUCJIOBON OKDY)XHOCTH, HeoOXOIHMO

a-5
K IOCTATOYHO, YTOOKI OTHOIICHAE e OBII0 MEJILIM YHCIOM.

Buiacanre, Kakne M3 OPUBeAeHHBIX HHMKE BHICKA3bIBAHUH

BEpHEIE:

a) cpeay TOYEK TeTBePTOH HeTBEDPTH, JeXKallHX HA YHCTIOBOi
OKPYHHOCTH, HET HH OAHOI TOYKH, COOTBETCTBYIOIIEH
HEKOTOPOMY HATYPAALHOMY YHCIY;

§) cpeau ToueK YeTBEPTOl YLTEEPTH, JEXKAITHX HA YACIOBOHK
OKDY)RHOCTH, DeCKOHEUHO MHOI'O TOYER, COOTBETCTBYIOIIX
HEKOTODEIM DAZHEIM HATYDATBHEIM THCIAM;

B) CpeA’ THCe], YAOBJACTBOPAKINHX HEPDABEHCTBY

2kn€x€~;—‘+2k1t,

rae k — HeKOTOpCe Ue0e YHCIA0, ecTh BeCKOHeUYHO MHOTO HATy-
PANBHBEIX THCEN;
r) cpegH wdCe], YAOBJETBOPHIOINUX HEPABEHCTEY

2Im<x<g+2kn,

rie B — HeKoTopoe mejioe YN0, &CTh 00 Kpaiideil Mepe Tpu
MPOCTHIX 4HCIA.
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33.30.

33.31.

33.32.

Jre pazarie rouxkn M, n M, yHCIOBOR OKPYXKHOCTH COOTEET-
CTBYIOT uHcaAaM ¥, ¥ {,, Kakue sHaYeHNA MOKeT NPUHHUMATE
cyMMa umcen i, m t,, ecyau:

a) opaaHATH ToueK M, m M, ogHHAKOBHI;

6) abcouccen Tover M, u M, oguHaKOBEI?

Jee pasaere Touku M, n M, 1ucaoBoll OKpYHHOCTH COOTBET-
CTBYIOT YHCAAM !, 1 },. Kakde sHaUeHHS MOMeT NPHHHMATH
PASHOCTE YHCeJ i, ¥ t,, eC/H KoOpAHUHaTH Todek M, 1 M, npe-
NOPTHOHAABHKI?

B rakmx yeTBepTAX MOMKET JAEKATEH TOUKA, COOTBETCTRYIOMAN
wucay 2¢, ecCaM TOUYKA, COOTBETCTBYWINAA YMCAY I, JEHKHT:
a) B neproil; ) Bo BTOPOI; B) B TPeTheil; r) B 4eTBepTOH UeT-
BepTaAX?

33.33. BamoxnpTe Tabnuny no yKasanHOMY o0pasuy:
‘lerzeprs, YeTBepTh, B KOTOPOil JeAT TOUKA,
B KOTODOﬁ COOTBETCTEBYIO T
JEXKHT mas ey
TOUKA,
COOTRET- 3 3
ereyiomas | n—¢ x4+t | Bt | By | St | Rat | ¢ | 2n+t
2 2 2 2
gyucay i
I II
I I
II v
v il
33.34. Ykamure xaxoe-HuGyab yuciae ¢, uTofB COOTBETCTBYIOIIAA

33.35.

234

eMY TOUKE HA YHCI0BOH OKPYKHOCTH HMEIA MOJOMUTENbHYD
abcouecy, a TOYKA, COOTBETCTBYIOIIAA YHCAY 2i:

a) OTpHLATeABHYIO abcuucey;

§) OTPMIIATENLHYIO OPUHATY;

B} adcuuccy, paBHYIO HYJIO;

I') OPAMHATY, DABHYK) HYJIIO.

Yramure Kakoe-aubyab auenao ¢, 9yrobbl COOTBETCTBYIOILAA
€My TOMKA Ha YECIOBOH OKPYHHCCTH HMEIA TOM0KHTENBHYIO
OpAMHATY, & TOUKA, CooTBeTCTBYIOMAN aucay 0,51

a) oTpHOATeALHYI0 afcmucey;

6) oTpHOATEABHYIO ODAUHATY;

B} abcmHcey, PABHYIO HYJIIO)

T') OpANHATY, PABHYI0 HYJIO.



33.36.

33.37.

33.38.

33-39-

33.40.

33.41.

33.42.

33.43.

33.44.

YramuTe Kargoe-EHOYIE Yucelo ¢, YTOOK COOTBETCTBYIOMASN

eMY TOUKA Ha YHCcA0BO OKPYHEOCTH HMeJla MO0 UTEIEHYIO
acoieey, A TOYKA, COOTEETCTBYIOINAA dHCHy i +%!
a) OTPHIATETLHYI0 afcuuccy;

6) oTpHIATENEHYK) OPOUHATY;

B) aGcuuccy, PABHYIO HYXIO;

r) OpgSHHATY, PABHYIO HYIIIO.

IIycTs Touka P — Ha4aNo oTcHeTa HA UHCIOBOM OKDYKHO-
CTH, & TouKa M cooTeeTcTByer yucay ¢. HaliguTe Anuny xam-
AOH M3 AYT OKPYAHOCTH, HA KOTOpble TOUKH £ u M pas6Guea-
10T YHCHAOBYI0 OKPYKHOCTD, €C/H:

a)t=1; B) =63 xt=-3; x) ¢ = 1000;
Gy t=4; ryt=8; e}t =-22; a) ¢t = -500.

Haitnure tnsay Kaxnoi U3 Ayr, KA KOTOphle pasbHBalOT YHC-
JOBYIO OKDY)XHOCTEH TOUKH, COOTBETCTBYIOIIHE YUCIaM &, U 1,
€CIH:

a) b, - t,=1; 6) t,— t;=4.

KaxoMy HaHMeHBIIEMY IHOJOKETEAbHOMY YHCIY COOTBET-
CTBYET Ha YHCAOBOM OKPYIRXHOCTE TOUKA, COOTECTCTBYIOLLAA
qacxy 117

KaxoMy HAHGOJNbLIIEMY OTPHOATENBLHOMY MHKCAY COOTBET-
CTBYeT HA YHCJAOBOK OKPYMAKHOCTH TOUKS8, COOTBETCTBYIONIAA
qucay 107

IIpu kakmx sHaveHmax uucaa ¢ Ha orpeske [{ — 1m; ¢ + @] co-
AePKUTCA: a) HauGoNblmee KOXHIECTEO HATYPANBHEIX JHCEN;
6) HaMMeHbIIee KOMHYECTBO HATYPANbHRIX YHCEAT

Touxa O ga TACIOBOH OXPYHHOCTH COOTEETCTBYeT umcay 0,
8 Touka T — umeny ¢. KagoMy aicny 6yzeT coOTBETCTBOBATE
rouka T, ecnu Touka O GyAeT COOTBETCTBOBATE YHCIY:

a) &; 0) -n; B) 1; r) o?

Towra P Ha WUCIOBOE OKDYXKHOCTH COGTBETCTBYeT THCHAY P,
aTouxka T — =meny t. KakoMy sucny GyfeT coOTBETCTBOBATH
rouka T, ecny Touka P GyaeT COOTBETCTBOBATE YMCAY:

a) 0; 6)p-t; B) 1; r)ya?

Ha pmcysxke uaobpasikeHbl TOUKH, KOTOPEIM COOTBETCTBYET
MHOXMKeCcTBO Uncen ¢ (Menbmnas xyra). Haobpasure 4uena, co-
OTBETCTBYIOIIAE MHOMKECTBY THCEN:

a)t + 2m; E) ¢t + %; R) 2t;

6) t + m; r)t- iE; e) 0,5¢.
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33.45.

33.46.

33.47.

Toura M umicnoROl OKPYMKHOCTH COOTBETCTBYET HHCIY M
uMeeT xoopaunatel ((; —1). Kakue Xoopauuars 6yreT HMETh
TOYKA, COOTRBETCTEYIOIAA THCIY:

. s x, _=x
at+mn 0)t-m B)t+6, r)t 4‘?

Touka M yHMCIOBOE OKPYIKHOCTH CCOTBETCTBYET THCNY ¢ M
MMEeeT KOOPAMHATH (X4; Y,). Kakue XoopauHaThl GyLeT KMeTs
TOYIKA, CCOTBETCTBYIOMAA YHCIY:

a) t + m; 6)t-m; B)t+%; r)t—ii?

HazopeM unciao ¢t H3 IPOMEXYTKA [—%; g] aPKCUHYCOX
YHCHaA &, eCAH COOTBETCTRYIOMAA €MY TOUKA YHC/I0BOH OKpYX-
HOCTH HMeeT OPAMHATY, pPaBHYIO ¢. BBeaeMm oOozHAUeHHE
t = arcsin ¢. A3 onpegenenusa crexyer, uro -1 < g < 1,
—% LA —g-, A TOYKA, COOTBETCTBYIONIANA YHCIY {, HAXOAUT-
cd Ha Iyre neppoili uiam deTseproli YeTBepTell MM Ha HX rpa-
mnnax. Ymexo ¢ = aresin @ yao6uo caurars dyzolt uncaopoit
OKDYHKHOCTH, HATAIO KOTOpOH HAXOAHTES B TOYKE ¢ KOODIH-
maramir (1; 0). O6 aroM HanmoMuHAET CHMBOI arc (OT rpey.
apxa — dyza).

BanonHrTe TAGIKIY B OTMEThTEe TOUKH H AYTH, COOTBETCTBY-
0IMKe HAliAeHHBIM YHCIaM, 00 YKA3AHHOMY ofpasmy:

a 5(¥2 |8 _2 B4
0]o, 2 2 1[-0,5 2 2
= arcsi -z
t= arcsing 4
Y,

Hyra

qHcaopo

OKDYREOCTH x
33.48. Haiinute KoOpAUHATH TOYKH, COOTBETCTBYIOIIEH 4HCAY:
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a) arcsin 1; B) arcsin 0,8; J) arcsin %;
. .2, . 5
6) aresin (-0,5); r) arcsin 3 e) arcsin (—; -



33.49. Hoxaxwure, uro arcsin (-a) = —arcsin a.

33.50.

HasoseM umeno ¢ ua npoMexyTtka [0; T] aprrocunycon
YHCA @, €CIH COOTBETCTBYIOMAH eMy TOYKA YHCIOBOH OKPYIK-
HOCTH HMMeeT abcnuccy, paBHYIO &. BeeteMm ofosHaveHnune
t = arccos a. Ha ompeflerenns caegyer, 49To -1 < a < 1,
0 £ £ < T, aTOUKA, COOTBETCTBYIILAA THCAY {, HAXOAUTCA
Ha Ayre NepBOil MIA BTOPOIl YeTBepTeil AN HA WX FPaHHIAX,
Huseso ¢ = arceos g, AHAIOTHIHO YHCEAY arcsin a yao6Ho cum-
TaTh GYy2oit YHCA0BOH OKPYIRHOCTH, HAYANO KOTOPOH HAXOAMT-
cH B TOYKe ¢ KoopamaaraMu (1; 0).

SamonauTre TabAMny ¥ OTMETbTE TOYKH M AYTH, COCTBETCTRY-
I0I¥e HaWIeHHEIM YHCIAM, 00 YKasaHEHOMY ofipasoy:

a 2 |48 ]- _J2 _J8 | _
0105 ) ) 1]|-0,5 2 2 1
t=arccosa i:
I}
Touka
HA THCAOROH
OKDY3KHOCTH x
33.51. HaiiguTre KOOPZAHATH TOMKH, COOTBETCTBYIOIIEH YACTY:
a) arccos 1; r) arccos (—0,5);
6) arccos 0,5; Jl) arecos %;
5
B) arccos 0,8; e) arccos (—?)-

33. 52-
33.53.

33.54.

Hokaure, 4T0 arccos (—a) = T — arccos 4.

IIycrs B npsamoyroasaoM Tpeyroabauke ABC £ZC = 90°, kate-
a1 AC = 3, BC = 4. BupasiTe yrikl 3TOr0 TPEYTOJNbHUKA,
HCOOABIVA CHMBOJIBI arcsin ¥ arccos.

ITycre B Tpeyronsauxe ABC croporsl BC=a, CA=b, AB=c.
BripaguTe yrabl 9TOrO TPEYTOJBHHKA, HACHOJbL3YA CAMBOJIE
arcsin H arccos, ecju:

aya=5b=6,c=T;

6)a=3,b=6, c=8;

B)a=15,p=8,¢c=17.
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33.55. C noMompe0 MUPKYIA M JHEEHKH DOCTPOHTEe CAENyIOmMe

YW B M3MEephTe HX TPAHCIOPTHDOM!:

a) arcsin %; B) arccos %;
§) arcsin %; r) arccos (-% .

§ 34. cunyc n kocunye.
TAHFEHC W KOTAHFEHC

CHHYC M XOCHHYC
34.01. 3amonauTte Tabauny:

t

0 0,51 x 3

DyEROIUA 2
coat
sint

34.02. Bamongnte TAGAHUIY, BANMHCAB INA KAMIOr0 OPUBefeHHON
3HATEHUA €08 ! KOOPAKHATH COOTBETCTBYIOLIEH TOMKH winc-
n0BOi OKPY;KHOCTH H BCe COOTBETCTBYIONIHE 3THM TOUKAM

aHeTIa;
3HAYeHNE COs !
1 o -1
KoopauHaTH TOURH
YHCNAOROMN OKPYHKHOCTH
CooTBETCTEYIOIMAE THCIA

34.03. BanoargaTe TAGAMIY, BANMCAR AJIA K&XXKAOr0 NPHBENEHHOTO
3HAYEHAA Sin t KOOPANHATH COOTBETCTBYIOMIEH TOYKH YHC-
NOBOH OEPYREOCTH H BCE COOTBETCTBYIOMME ITHM TOYKAM

gqucna:
3nagenne sin ¢
1 0 -1
KoopIAEATH TOTKE
YHCIOBROM OKDYKHEOCTH
CooTBeTcTRYIOIHE YHCTA
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Henoasayd YHCI0BYI0 OKPY/KHOCTE, CDABHHUTE ¢ HYJIEM 9ACIO

(34.04—34.08):
34.04. a) cos 1; r) cos %;
109n(/2 - 1)?
6 2 ﬁ—L
) cos 2} cos 21 - 1442
B) cos 3; €) cos 732.
34.05. a) cos 1,6; B) sin 3,143; 1) sin ligﬂ,
6) sin 3,14; r) gin 7; e) sin 237.
34.06. a) cos 3: + gin ;TE 1) cos 8.; — cos %;
6) cos 3: sin 37"; e) cos S + cos 2F;
B)cos54"+sm%’-t— Ju)sin%n—sin%;
r) cos 5: sin %; 3) sin 1&" + sin 118,;‘
34.07. a) cos 4 + sin 4; e) cos 2,2 — cos 2;
G) cos 4 - sin 4; ®) cos 4,4 — cos 4;
B) cos 5 + gin 5; 8) cos 5,5 - cos §;
r} cos b — sin 5; u) sin 15,2 — sin 15.
ncos 1,1 - cos 1;
34.08. a) cos 12 - sin 21; B) cos 31 - sin 13;
G) cos 32 . sin 23; r) cos 73 - sin 37.
34.09. fApnarorca I¥ BePHEIM HEDABEHCTBO:
a)cos(sin5)>0; B)coa(sint)>0,teR;
6) sin (cos 5) < 0; r) sin (cos ¢) < 0, t € R?
34.10. 3anonuure TabAHLOY:
t|a| a|5n|Tnjlln |z | x |3n(5n|Tnfz|_z|2n| 4
6 6 6|6 [] 4 4 |4 4|43 3|3 3
cost
gint
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34.11.

34.12.

34.13.

34.14.

34.18.

34.16.

34.17.

240

SanmuImHTe MHOMKECTBO BCeX ducen i A3 npomexyrka [0; 2n],
INA KOTOPHIX COPABEANHBO DABEHCTBO:

a) sin t =0; B)sint —cog i =0
G)cost=10y r)sint +cost =10,

SanuImuTe MHOMKECTHO BCEX WHCEN ¢, JJIS KOTODRIX COpaBex-
JAHEBO PABEHCTBO:

a)sin t = 0; B)sint —cos t = 0;

6) cos £t =0; r)sinf{ +cos ¢t =0.

SanmuImETe MHOXECTBO BCeX 9mces ! ua npomesxyrka [0; 2],
OIA KOTOPLIX CNPaReANUBO HePABEHCTRO:

a)sint > O; B) cos t < 05

6)sint < O rycost < 0.

SanMInETe MHOKECTBO BCEX YHCcen f, AJMA KOTOPHX CIOpaBes-

JHBO HEPABEHCTBO:
a) sin ¢t > 0; B) cos ¢t & O

6) sin ¢ < 0; ryecost < 0.

SanuOIHTe MHEOMKECTBO BCeX uHces ¢ Ha mpomexyTka [0 2x),
RAA KOTOPHX CIPABEAJIMBA CHCTEMA HEPABEHCTE:

2) gint > @, ) gin t < 0,
cost > O . cos t < O
gint >0, gsint < 0,

) cost < O cosit >0,

3anuMInUTe MHOMKECTBO BCeX JHcea ¢, IIA KOTODRIX cOpaBen-
JAHBA CHCTEMA HEPABEHCTB:

gint >0, ) sin ¢ < 0,
cos t > 0 ? cost < O
sint > 0, gin ¢t < 0,
cost < 0; r cos ¢t > 0.

3anumATe MEHOMXKECTBO BeeX dHcea ¢ U3 npomexyrka [0; 2n),
IONE KOTOPhIX CHDABE/JIMB0 HeDABEHCTEO:

a)sint—cost> 0 B)sin ¢t + cos t = 0;
B)sini-cogt < 0; r)sint +cost <0,



34.18. 3anuinuTe MHOMECTBO BCeX YHCeX ¢, IJIA KOTODLIX cIpaBeA-

34.19.

34.20.

34.21.

34.22.

34.23.

JAHBO HEPABEHCTBO:

a)sint -cost > B)sint +cos £t > O
G)sint—cost= r)sint+cost <0.
Hailignre HanGoablnee ¥ HANMEHLINEE JHAUSHIA BRIDAKEHHA;
a) sin t3 g} | sin ¢
6) 1 + 3 cos 2t; e) 4 cos’® 2t — 5;
B) 5 — 7 sin 3¢; x) 2 — 8 sin 3t — sin’® 34
2gint + 35, 2c08t
0——= 3 T-Scost

Us umcen O 1—’:); %; %; -23—"; -435; -1%’5; %; 2003m; 2004xn

BEIfEpATE BCE Te, ANA KOTODRIX BHINOJHSAETCA YCJIOBHE:

. X sin 2x = sinx,

a) sin x = sin 2x; B)
cos 2x = cos x;
6) cos x = cos 2x; r) sin 2x = 2 sin x.

Pacnonoxure B OOpAAKE BO3pACTAHKWA 3HAYEHHA nupamennﬁ

sin x; sin 3x @ 3 sin x npr x, paBHOM: a) %; 0) %; B) %3

1) %n; ) %ﬂ Hanpumep, f1a x =% HMeeM HepaBeHCTBA

sin 8x < sin x < 3 sin x.

CpaBHUTE CYMMY CHHYCOB YHCeJ {, H {, H CHHYC CYMMBI 3THX
e JHCen l'lpK:

. X, 5r,

a)t1=t2=%, I‘)t‘=§, t3=?,

r. L

6) tl = 0; tg =" .ﬂ) t! = E’ tz = —'6".
B) tl = tz = %;

CpapHMTE 3HAYEHAA PHIpaxceHHi sin x u 1 — cos’x npm:
a)x=1; 6) x=4; B) x = 10.

241



34.24,

34.25-

34.26.

34.27.

34.28.

34.29,

34.30.

242

Hafigure sin o, ecau:
ajeosaa=0,6 u 2n < a < 3m;
6)cosou=-0,8Bu-3r<a<-2m

B)Bcos’or=5—gin o m 21 < o < 3m;
r} 6 cos’a =5 + sin o0 ® -6 < o < 5.

Haiiaure cos o, ecaM:

a) sin o =—% H -3,5r < o < -2,5m;

6) ctg o = % msino < 0;

B) 12 cog’c = 11 — sin ot # —5,57% < o < —5m;
Ntga-ctga =15 1,5 <o < 2r

Pacnonoxure B nopagke yOmMBaHHA 3HAYCHHS BHpakeRni
sin x; sin®x & Jsin X npH X, paBHOM %

Pacnoxosare B mopaAake yOLIBAHHA 3HAYEHHA BRIPAMKEHMH
sin x + cos x; sin®x + cos*x; 1 B fsin x +,Jcos x mpH x,
PABHOM: a) %; 6) %

IIyers ¢ u b — pBa umcia, YEIOBJIETEODHIONNE HEPDABEHCTRY
Q<cagab< -g- Henonpayd 4HcA0OBYIO OKPYIKHOCTE, CPABRHUTE:

a) sin 2 H sin b; B) COS @ K cO8 b;

a+b sin @ + sin b,

- a+b cosa+cosbh
2 2 ! )

2 = D)

6) sin r) cos

Pemare HepaBeHCTEO:

a) x’—(2sin$+1)x+2sin$<0;
6) xz—(zoos$+l)x+2cos-’7£<0.

OnpeaenuTe, KAKOE U3 3aJAHHBIX YACE PACIOJOMEHO HA IHC-
Joeofl mpamoii 6mmxe K gAcay 1:
an 3r

N - M, in 2& G2
a)sm51-umco.35, 0) smu l-mnoosll.



34.31.

34.32.

“.33.

34.34.

34.35.

34.36.

34.37.

“l 38.

Moxanture, 9TO IIA BeeX 3HAYECHKMH ! cHpaBesnuBO HEpABEH-

CTBO % < cos(sin ¢) < 1, 1 BHACHATE, IPH KAKNX 3HAYCHAAX ¢

BRINIOJNHAETCA PABEHCTEBO.

3HaYeHMSA YIJOB, BLHIpAXKeHHEIe B IPAAYCAX, COCTABJHAIOT
apuipMeTHIECKYIO IPOrPeccHio, y Koropoit a, = 10°, a a, = 5°.
Ha erMHUYHYI0 OKDPYKHOCTh HAHECEHK! TOYKHM, COOTBETCTBY-
IGMe MHJIJIMOHY NepPBEIX YJIEHOB mporpeccad. CKOABKO TO-
Y£K OTMEYEeHO Ha OKPYKHOCTH?

3uauenAHA YriaoB, BHIPAXKEHHBLIe B IPEAYCAX, COCTABIAIT
apudMeTHYEeCKYI) IDOTPECCHI0, ¥ KOTOpoil @, = 0°, a a, = 19°,
Ha eauHUYHYI0 ORPYXHOCTE HAHECEHBI TOUYKH, COOTBETCTRY-
OTIHe MIJLIHOHY IEDBHIX WIEHOB OporpeccAd. CKOJIBKO TO-
YeK OTMEYEHO HA OKPYMHOCTH?

3HageHHUA YIVIOB, BHIPAMEHHBIE B IPAAYCAX, COCTABISIOT
aprdMeTHYECKYI0 IPOrpecemo, v Kotopol &, = 30°, a a, = 60°.
Haiixure a) cyMMy KocubyceoB nepseix 100 wnemos mporpec-
cuu; 0} cymMmMy cunycop nepshix 1200 unenos nporpeccus.

3HadeHMA YI/IOB, BHIpAMeHHHE B IPAflyCAX, COCTABIAIOT

apidMerHIecKYI0 nporpecciio. HafigaTe yroa TpeyroJabHHEKA,
aexamuit TpoTHB cpeitei CTOPOHEL.

3HaYeHHA YIJIOB TDEYIOJLHHKA, BhIDEKEHHBIE B T'DAAYCaX,
COCTABJAIOT apHPMeTHUYECKYIO NPOTPECCHIO ¢ PA3HOCTRIO 20°,
Hajigure yroa rpeyroabHnKa, AekKaluil nporHB Goabiei
CTOPOHHI.

Pacemarpusaerca dbyHxmua Buga f(x) = sin(kx + b), B 2 0,
b — npougsoasHble uucaa. IIpu Kakux 3HAUEHMAX MapaMeT-
pos k ¥ b HynaME To# GYHKUHMA ABAAINTCA BCe WIEHH Ipo-

TPECCHH X, =%+k1t, ke Z, u ronpxko oHR?
Paccmatpupaerca dyaxnua suga f(x) = sin(kx + b), £ 2 0,

b — oponssosbHsie yycna. IIpy KAKUX sHAYEHUMAX HApaMeT-
POB & B b HYyIAMH 3TOH PYHKOHH ABIAKTCA BCe WIEHK! IDO-

I'PeCCUM X, = % + kn, ke Z, u MeR2Y ABYMA NPORIEBONBLHEI-
MM, HO COCEIHHMM WISHAMH 3TOH NpPOrpeccHdy ecThk DOBHO

OAWH HYJb 9TOH (pyHKIMAT

243



34- 39-

34.41.

34.42.

34.44.

Paccmarpuraerca ¢dyHxknuA Buga f(x) = sin(kx + b), 2 = 0,
b — npouzpoabHbie auciaa. [IpH KaxaX sHaAYSHHAX OApaMer-
poB k B b HynaME 5Tol GYHKIUK ABIAIOTCA BCE YWICHB PO

rpeccHy x, = % + kn, ke Z, 1 MeXXZy ABYMA DTPOHSBOJbLHH"

M#, HO COCeAHUME WISHAMH TOH DPOTrPpecCHl eCThE DOBHO MATh
myxeit arolt pyaxOINK?

Paccmarpusaerca dyHKnusa Buga f(x) = cos(kx + b), k# 0,
b — npouspoxbHke gucna. IIpu KAXHX 3HATEHHAX Iapa-
MeTpoB £ B b Hyan orofi QyHKOHE H 9IeHH IPOrPeccHH

y,,=%+kn, k € Z, nepemesxarorTea?

JUIHHN ¢TOPOH IPEMOYIOABHOIO TPEYIOJBHMKA COCTABIANT
apuipMeTHYeCcKYI0 nporpeccuinr. Hailinure TpHroaoMeTpHYe-
CKHe (PYHKIMH MeHBITEr¢ ero OCTporo yriaa.

IIycre uncaa a,, @, ... COCTABAAIRT apHGMETHUCCKYIO npO-
rpeccuio, Hadigure cyMME:

aa, —a,+a;—-a,+ ...+ (-1)Ya,;

6) a, - sin 90° — a, - sin 180° + @, - sin 270° — 4, - 5sin 360° + ... +
+ (-1)"a, - sin(90° - n).

IIyers uyncaa a,, @, ... COCTABAAIT APHPMETHYECKYIO OPO-
rpecciio. Haltaure cyMMEn:

a) sin a, + sin @, + sin a; + ... + gin a,;

G) cos a, + cos @, + cos a; + ... + co8 a,.

TaHreHc U KOTAHreHC

OTMeThTe HA YHCIOROI OKPYHOCTHA H BRIMTALNINTE BCE 3HAYE:
HHUA {, IPH KOTOPLIX CYUIECTBYET BRIPAKEHHE:

2 t
a)l+tgt; E) thggzt;
l+3ctgt
0)2—ctg t; T) -t ¢t
34.45. 3aooxanre Tabnuumy:
t b ud 3n
0 1 3 4 m

igt
cigt
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34.46. 3anonauTe TafIUny, 3EOMCAB ANA KAMAOTO NPUBEIEHHOTO
3HAYEHNA tg ¢ KOOPAMHATEI COOTBETCTBYIOIEH TOYKHY aucio-
BOM OKDY;KHOCTH H COOTBETCTBYIOIME STHM TOYKAM UHCIA:

3uavenne tg ¢
1 0 -1

KoopauHaTh TOUKH
YHACIOBOR OKPYHRHOCTH

CooTBercTRYIOmMMEE
uneas

34.47. 3anoauunre Tabauoy, SAONCAB AAA KAMXKAOTO TPHBEXEHHOTO
sHAYeHHA ctg ¢ KOOPAUHATHL BCeX TOYEK YHCIOBOM OKRPYKHO-
CTH M COOTBETCTBYIOIIHE STHM TOTKAM THCIA:

Buavenne ctgt

L 0 -1
V3 J3
KoopaAnHATH TOYKH
YyHCAOROH OKPYXRHOCTH
CooTReTCTRYIOMHE
YpEeHa

Hcenonabaya YUCA0BYIO OKPYKHOCTD, CPABHAUTE KAYKA0e K3 IIPHA-
BefleHHEIX aucen ¢ HyaeM (34.48, 34.49):
2

34.48. a)cig 1; B) ctg 3; n) %&;

6) ctg 2; r) ctg 187%; e) ctg 179.
34.49. a)tg 1,6; tg 1,6 < 0

6) tg 3,14; tg 8,14 < 0

B) tg 3,145; tg 3,145 > O;

r) tg 111897::; g 1118971|: > 0;

113043 - V2 . 118my3 -2 |
Dt o/G-25 £ 10d6-25 O

e) tg 348; tg 348 < 0.
34.50. IIycrs tg o = 3. HalinuTte ctg o.
34.51. Ilyers ctg o = —0,7. Haltgure tg o.
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34.52. Haiiaare tg a, ecan sin a =-0,6, acos ¢ < 0,
34.53. Haiigare ctg b, eca cos b=-0,8, asin b <0,

34.54. Halinrre tg v, ecam cos v = %, actgv<(.

34.55. Haiinure cos a, ecnmu tg a =—-6, agina < 0.

34.56. Haiinnre 8in p, ecau cig =-%. acosa<(.

34.57. Haitgnre ctg A, ecnn 8in A = -%, actgh+tgh>0.

34.58. Cpapuure tg o 4 tg 2o opu: a) o = %; 6 o= %; B) 0L = %

34.59. Joxamure, uro | tg o + ctg o] > 2 w maitaure sce 3maveHus A,
IpH KOTOPHIX JAHHOE HePABEHCTBO 0GDAIMASTCH B PABEHCTED.

34.60. Ilycts tg o + ctg o = 3. Halianre:
a)tglo + etgdo
6) tg® o + ctgt o
B) tg* e + ctgla.

34.61. Ilyers tg o + ctg o = —5. Hallgure:
a) tgZ o + ctgog
6) tg® o + ctgl o
B) tg* o + ctg* .

34.62. ITycrb ctgip + tg*P = 14. Kakue sHAYeHAA MOMET OPHHH-
MATh BHIpaMeHHAE:

a) tg?p + cig?B;
6) tg f + ctg B;
B) tg°f + ctg® p?

34.63. Kakxue 3mavenusa MOXKeT OPAHMMATE BEIPAIKEHHE:
a) ctg o - tg o; r)|tg o] +|etg al;
6) tg o - cos ) %S_;
B} cig o0 - sin o e) -OOST?:;mTa‘?

34.64. Ilyers tg o + ctg o = 7. HaiianTte:

a) ,/tg o + \fetg o 6) {ftg o + Yetg a.

34.65. Ilycrs glt,g o+ {/ctg o = 2, Haiippre 3tg o+ 5 ctg? .
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34.66.

34.67.

34.68.

34.69.

34.70.

34.71.

34.72.

34.73.

34.74.

34.75.

Oycts #ftg o + \Sfctg o = —2. Haiiaure 5 tg®c + 3 ctgio .

Ilyvers tg o + ctg ¢ = 18. Kakue aHaueHHs MOXKeT NPHHU-
MAaTh BHIpANtEHHE Qltg o + ctg a?

Ilyers ctg o — tg o = 4. Kaxue sHAYeHHS MOMET OPHEHMATD
shipakenne {otg o - Yig o?

Haltaure tg o, ecaH:

_a. Ssina + 2cosat _ 44,

a) ctg o = 6; B} —sma 11;
sinog +3cosa _ ., 3sin¢e + 2cos 00 _

Beosa =5 ) sinG-bosw = 20.

6)

Kexue sHaUeHHS MOKeT NpUHHMATH tg O, ecan:

sino + 8cos’a _ 2 19x
8) Fosl +8sinfc 5 B g &< -9

P =
6) sin t:+3sTnucosa =1; 11 < o < 12
B8cos®a + sina cos o

3sgin‘o + sino cosox + 1 19 20n
B == -lbn <o < —==;
8cos’a + 3sina cosat + 2 4 2’

r) sinfa + 3 sin ¢ cos @ = 1,42
Ilycrs f(x) = tg x + tg 4x + tg 3x . Haiianre;

. AN 2n). z), 3n
ar0 0% »AZs orEf ()
IIyers f{x) = tg x + tg 2x + tg 4x . Hadiaure:

. . sx), an
afon 0% » A% o4
CpaBHnuTe 3HAMEHHA BHIpaskeHuil tg x n tg 2x mpn:

8 x =z 6)x=3§; B} x = TR

Pemmare mepasencrso (34.74, 34.75):
a)x-tg 3 > tg 3;
G)x-ctgb>8ctg(b+ 1Tn);

B)x (tg2+ctg2)> (g 2-ctg(m-2)).
a)xi+x-(tgd3+etg3)+1>0;

) x®+ x(tg 8-ctg 8)-1<0,.
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§ 35.

35.01.

35 002.

35.03-

35.“-

35.05.
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TPUFOHOMETPUYECKME ®YHKLUN
YUCNOBOro APIYMEHTA

3aBUCHUMOCTE MEXAY TPMIOHOMETPUHECKMMM
GyHIKUNAMHM OQHOIO W TOTD XEe apryMenTa

BoipasuTre cos 0, tg o ctg o0 wepes sin o, ecam:

a) o0 — 9HECA0 NepBoil YeTBepTH;

6) ¢ — YHCAO BTOpOI YeTBEepTH;

B} (. — YHCJIO TPeTEeil YeTBepTH;

r) 0. — 9HCIO YeTBepPTOH YeTRepTH,

HanpumMep, ecam ¢ — YHCIO TPeThei 4YeTBepTH, TO

cos 0 = —f1 — sin? o; tgo = 20L&,
1 - sin’a
1 - sin’o
sinoe

ctgo = —

Bripaaure sin o, cos o; ctg 00 wepesz tg o, ecxm:
a} (¢ — YHCAQ IePROH YeTBepTH;

) 00 — umcsI0 BTOpOIt YeTBepTH;

B) O — YHACIO TpeThell YeTBEPTH;

r} 0. — YHCJ0 YeTEEPTOH YeTBepTH.

IIpoBephTe paBeHCTBO:

1-s8inll _ cosll | sins _ 1
8) “oeil - T+anil’ B) ctg 5+ 1+cos5 @nb’
1-gint _ cost sin¢ 1
6) cost  1+sint r) Ctgt+l+cost sint’

¥opoctuTre BHipaxenne (35.04—35.08):
a) (tgx + o::tg‘x)2 - (tgx - ct.gx)z;

tgx cg’x -1

a) sint ctg§; r) {1 + ctg*t)sin®s;

6) cost tgt; n):_mnt+tgt ctg t;
\ , 3 +sin®t 3+ cos®t

B) (1 + tg”t)eos’s; ®) Teinzt-2| Jcost-32|



35.06.

35.07.

35.08.

35.09.

35.10.

a) sin’x(1 + ctg x} + cos® x(1 - tg x);

5 ctg?t — cos’t,
) tg’s — sin®t ’

cos sint .
B) cost +tgisint  sint + ctgt cost’

r) sin®x(1 + ctg x) + cos® x(1 + tg x).

1 1,
a) 1+tg2t+1+ctg=t’
6) (1 - sint cost tgt) + sin®t + 5;

1+tgt+tgle
B} 1+ ctgf + ctg’t’

2cos’t | cost Y
) T+ ent '[1+(1+sint]}

a) (3sinx + 2(::0&;.1:)2 + (2sinx - 3cosx)z;
6) (3tgx + 2ctgx) - (3tgx — 2etgx).

HoraxuTte Toxgecrso (35.00—35.12):

a) 1+sint +cost + tgt = (1 + cost)(l + tgt);
6) ctg’t — cos’t = ctg’t cos’t;

B) sin‘? + cos't = 1 - 2sin’t cos®y;

r) sin®¢ + cos®t = 1 — 3sin’t cos®t.

l+ectga _ tga+1,
2 T-cigo  tga -1’

cos’t — sin®t _ _:.2
6) ctgli - gl - S0 ¢ O8E

B) 1 — 2sin®t = 2cos®t — 1 = cos’t — sin’4;

r) tg’t — sin’t = tg’t sin’t.
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36.11,

35.12.

35.13.

35.14.

35.15.

35- 1 6-

250

1 - 4sin®¢ cos’t
a)

———— ey = 1 - 2sint cos
(sint + cos )

. g 2 4
t = cos’t + coslt _ o4
&) &b : 0s't _ 4oty

) cos?f — sin®¢ + sin*z ?

sin®t . cos’t . ctgt) _ . 5.
“’{T?T*E*?*tgtJ - s

1 1 o 2
) st oost T ooy 2 EtToEltiE t + ctg’e.

sina - tgf @ _ . tgex+tgy _
i=rerr e A L KT TR

6) —EO “-""g—z“‘d:l; r) Bxictgy tex
1-tgfa  ctga ctgx +tgy tgy

BripasuTe 3aAgHHCe OTHOIIEHHE ABYMA cnocobaMu: uepes tg i
H qepes ctg 12

ctgt —tgt, 23sint cost,
2) cigtr gt B) Cos’t — sin’t’

gint — 2cost | 2ain’t + 8sint cos t — 5 cos’t
6) 3cosz + 4am?t’ r 6 cos’t — Tsintt .

CymecTByeTr 1A TAKOe THCAO O, ITO JJIA HEKOTOPHIX YHCE 4
¥ b BEINONHSAETCA PABEHCTBO:

a) sine = 1 - (@ +b°); r) coso = 1+ a® + b%;

6)si.na=a+%; n sina+cosa=b+%;
_ 2ab . 1 _a-#,

B)cosu—m, e)m 02+b2

Haiigure tg ¢, ec/IH ¥3BeCTHO, YTO NJIA HEKOTOPOro HeilcTnu-
TENBHOTO 9Gieaa ¢ BEINOAHACTCHA PABEHCTEO:

sint + 2cost cost —sint

—_— =1 —————
a) 4cost 6) 48int + Tcost 2

IIyere tg ¢ = . BHUHCANTE 3HAYEHME BEIDANKCHHA:

a) 6sin®t + 11cos’t; r) cos*t;
6) 2sin’t — 3sint cost + 4cos’ & x) sint cosi;
B) sin's; e) sin®¢ cost.



35.17. IIyceth o — yroa neppoii yerBeptr. MokaxkuTe, 4Te

,sin’o:+ tg®c _ sina +iga

4ctgza+-1— ctg o + —1

sin®a sina

» = z
85.18. Hoxammure [Jitﬁz - V’:;ﬁz] = 4tg’ o

1+sine 1-sina
35.19. YopocTHTe BHIDAXKeHHe Vll “gino Vll +sna’

YopocTeTe BHDaskenue Xnsd YKAjaHHRIX 3HAYMEHHIT NepeMeH-
noit (35.20, 35.21):

35.20. a) V1 - sin®t + cost, ¢ ¢ (0; %]:
6) V1 - sin’t + cost, ¢ e (%, 1:);

B) \Jsint — ctg®t + cos’t — 1 ~ \Joos®t — tg’¢ + sin’¢ — 1,
<9

r) Jsin’t(l - 2ctgt) + 4cos®t(l - 0,5tgt), t ¢ (-5_2“; - )

fl+coat , [L—cost ®. -\
35.21. &) T oot * {Trees t€ (3 7)

[cos®t -1 , | sin?t-1
Yeos?t — tg“t  Ysin™t - ctg’t

6) » te (—%’-‘-; -rc);

[l+sint [l-sint
®) {T—sin¢ Yl+ame ‘E(";%)-

CpasHeMne 3HaueHni
TPUrGHOMOTPIMMECKMX GyHKLMA

35.22. Pacnoaoxure B nopAfiKe BOSPACTAHUSA THCIA:
a) sin 1, sin 2, sin 3, sin 4, sin 5, sin 6;
6) cos 1, cos 2, cos 3, cos 4, cos 5, cos 6;
B) sin 7, 8in 8, sin 9, sin 10, sin 11, sin 12;
r) cos 17, cos 18, cos 19.
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35.23.

35.24.

35.25.

35- 26.

35.27.

35.28.
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CpaBHuTe ¢ HyJIeM OpOHIBEAeHHE:

a) sin 1 gin 2 gin 3 gin 4;

6) cos 1 cos 2 cos 3 cos 4 cos §;

B) 8in 5 sin 6 sin 7 sin 8 sin 9 sin 10;

r) cos 6 cos T cos 8 cos 9 cos 10 cos 11 cos 12;
a) sin 2000 cos 2000;

e) (2tg2 + 3)(4ctg5 - 6).

HaiizTe Bee sHa9eRns O, eCaH!
a) sina tgo > O B) sinc cosa > O;

6) cosoctgo < O r) tgactgo > 0.

Joxasnre, uro opu 0 < ¢ <~;—t CIpaBelIUB0 HEPABEHCTEO:

a) sing < tgo; 6) coso < cig o
CpaBHuTe ynucaa:
.5 1, 5 . 3,
a)smgnz. n)cossnz,
ﬁ)sinln%; r)ainlu%-
Haiigure ranboabiliee H HaHMeHbIIee 3HATEHRA BRIPAKeHHA:
o 2 —ginx
a) 1 + sin x; e) 3anxs 4
6)1-|cosx|; %) 3sin’t + 6sint — 9;
B) 2 — 5 sin x; 3) Scost — 48in’t + 5;
r)|1—2|cosx||; H)4tg2t—tg‘t+2,te[%“;%].
) 1 .
A 1+ cos®x’

JoxamuTe HeDABEHCTEO:
a) 1 < sinl + cos®1 < 1,25;

i 15 215 _ _1.
6) —I<tg7+cos 7< 1;
B) 2 < 2sin® 1,2 + cos 1,2<1—87;

r) 3 + dctgt + sin’z < 6, rge t € R.



35.29,

35.30.

35.31.

Onpeaesnre KOIHNYECTEO TOYEK C KoOopAuHATAME (x; Y), ne-
Mamux B Kpyre paguycoM B ¢ neHTpoM B Hadasne KOOpAH-
HAT, AIH KOTOPRIX cnpanemnno paBeHCTBO:

a)2+sm1tx—2cos » R=8;

6) yJeos®ny —1 = z:u: R=5;

B) |sinny| + |2cos mx - 1| =0, R=8;

=
cos? &¥

Pa3Hme 3apaum

IIyeTe t — HeKOTOpOE ACHCTBUTENBHOE THCIIO.
1. Joxamxure, wTo cylecTByer Taxoe uyucmo 0 < 1(t) < 2m,
uro sint = cos (¢ + 1(t)).

=0, R=4.

2. Hai‘mn're aEavenne T(f) AXA CAeZYIOINHX SHAYEHHH (!

0: R.R K
? ’432

S

3. IloayauTe 3aBACHMOCTS BETAYHHEL T(t) A1A Beex & € [0; %]

4. ITocrpoiire rpaduk sasucuMocTd y = min{t(f)} axa Beex
t e [0; ®].

1. Horaxure, 4Td CyIMECTBYIOT Takue uucaa t m 1(t), ure
0<1(t)<mu sint = tg{t + ).

2. Haiigare Bce 3uaveHNs t € (0; g), AJIH KAAJOT0 U3 KOTO-

pHX cymecrByeT auciao T(¢) € (0; 7) Taxkoe, yro sin i =

= tg(t + 1(£)).
3. Haitpure ameno T(¢) pas creayommx anavenuit t: 0,
K, W, II:, b

6’ 4 3 2
4, INoxyunre 3aBHCHMOCTD BeJIHYHHEI T(f) LA Beex § € (0; g]

5. ITocrpoitre rpadur zasucaMocTd y = min{t(t)} ana ecex
velog
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§ 36. TPMrOHOMETPUYECKHE SYHKLUMU
YINOBOrO APFYMEHTA

36.01. Kaxoil yron B TedeHMe 5 4 ONMCHIBAET: &) YACOBAA CTPRIKA;
0) MHHYTHAHA CTPENKA; B) CEKYHAHAA CTpenxa’?

36.02. Koneco maimusl 3a 2 ¢ geaaer 6 o6oporos. Ha cronbko rpa-
ZycoB mopepHeTcH Koaeco 3a 1 ¢; aa 10 ¢; sa ogau cyTHK?

36.03. 3ybuaroe Koneco umeer 72 aybua. Ha cKOMBKO rpagycos mo-
BepHEeTCH Koaeco npu obopore na 1; 30; 144; 300; k ayOuos?

36.04. 3ybuaToe xoneco umeer m 3ybmoe. Ha cKOXBKO rpagycos oo-
BEepHETCH KoJece npu obopore ua 1; k 3yGuos?

36.05. Haveprure DOXONeHHe OOABHMKHOTQ PAJHyCa €IMHAYHCH
{(TPHrOHOMETPHYECKOH) OKDYIKHOCTH ANA yraa, pasaore 457
756°; 2200°; 300°; 5000°,

36.06. IlepepeanTe rpagyCcHYI) Mepy YIJIA B €r0 PAXMAHHYIO MEDY:

180°] 90° | 45° | 30° |60°] 5° | 115° | 0° 360 030°| -80° [0,01°] 1° | 0,1°

36.07. Ilepereanre paANAHHYIO MEDY VIVIE B €90 IPDAAYCHYIO MEpy:

X. R, R, X, In 7
M o= E. &, B. fB. l_m
6”3 47 12" 18" 90

36.08. IlepepeauTe PASHAHHYIO MEPY VIVIA B €r0 IPAAYCHYIO Mepy:

n 24
e - -1 0,5 2 2,5 J10

36.09. IIpr noMomM MHEKPOKAJNBKYIAATOPA 3ANCAHATE TabaMDy
(¢ TouHOCTHIO HO 0AHOM coTolt):

T'paaycHas Mepa yria o
10°|18°] 40° | 72° [ 89° 1001081531621 90°[1 98252927 2°238°

sina
cos o
tgo
ctgo

ITogyMaitTe, DodeMy HEKOTOphIE SHAYEHNSA IORTOPSIOTCH 1I¢
HECKOJBLKO pa3s.
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36.10. IIpn noMomMH MHKDOKAABKYJIATODA JANQJHHTEe TAGAHLY

(¢ TOYHOCTRIO AO OFHOH coTOIl):

Buavenwe yraa
arcein 0,5|arcsin 0,2| arccos 0,7 | arceos (-0,3) | arctg 2 | arcetg J3

HAX)

BYIOIIAS
rpagycHad
Mepa yriIa

36.11.

36.12.

36.13.

36.14.

36.15.

36.16.

PaccMorpure pagaobespeHartit npAMoyToabaEbIH TPEYTOIRHHK
¢ runoTenysoii, pasaol 1, ¥ noxyTHATe 3HAYCHKA BCeX TPHTOHO-
meTpudecKux dyBKuMi yraa 45°.

PaceMorprTe npaEuiabHb TPeyroabHEE €O CTOPOHOH, pap-
HoOif 1, H IosTyunTe 3HAYEHHA BCEX TPHIOHOMETPpHYECKHX GYVHK-
nuit yros 30° u 60°.

A
PaccMoTpuTe papHo{iefpeEHHI TPEyTOAb-

aux ABC ¢ GoxoseiMm cropoHamMu AB =
= AC = 1 u yriom npu esepmune A, pas-
HeM 36° (puc. 29). Yoenurech, ITO OC-
HOBanHe BC 3TOrO TpeyTrONBHEKA DPABHO
2 sin 18°. IIycts BD — OHccekTpHCA D

AABC. Noraxure, uwro ABDC = AABC n
nalifure sHagenune sin 18°.
B

Puc. 28

c

Haitaure 3sHaYeHHA BCEX TPUrCHOMETPHUYECKHUX QYHKIHI
yraoe 18°, 36°.

Onpegenure 3gax pasHocri (36.16—36.17):

a) sin 35° — sin 45°; r) sin 189° — sin 25°%

6) sin 100° — sin 125°; a) sin 157° — sin 287%;
B) sin 222° — sin 223% e) sin 1000° — sin 2000°,
a) cos 35° — cos 45°; r) cog 189° — cos 25

6) cos 100° — cos 125°; E) cos 157° — cos 287°;
B) co8 222° — cos 223°; €) cos 1000° — cos 2000°.



36.17.

36.18.

36.19,

36.20.

36.21.

a) ctg 35° ~ ctg 45°; r) tg 189° - tg 25°;
g) tg 100° — tg 125 a) tg 157° — tg 287°;
B) ctg 222° — ctg 223°; e) ctg 1000° — ctg 2000°.

danwmure pagHaAHHYI0 MeDY BceX BHYTPEHHHAX YIVIOB!

a) NPABNLHOTO TPEeYTOABHHKA;

6) xBagpara;

B) npasuakgoro 90-yronbEMKA;

r) papHOGeADEHHOrC TPEYrOJBLHHKS, BEJIUYHHA OJHOTO HI
YIJIOB KOTOPOro B 3 paza GoAbIIeé BEMTHUHHEI APYTOrO YIa;

A) paBHODeAPEeHHOre TDPEYIoJbHHKA, BEINYHHA OMHOID H
YIJIOB KOTOPOTO ABAAETCA KBAJPATOM BeJIMSIMHBL KaA/0T0

H3 ZEYX APYTHX YIJIOB.

Henmoneaya MHKpPOKANBKYJIATOD, HAUANTE PaJHAHHLIE MEpH
BCeX yTJIoB TpeyroisHuka ABC, ykasas TpH BepHBIX AeCATHY-
HLIX 3HAKA TIOCJe 3aNATOH, ecln:

a) AB=3, BC =4, AC = 5;

6) AB =4, BC =5, AC = 6;

B)AB=2,AC=3, ZA=2;

TYAB=2,AC=3, ZB=2;

BHAB=2,AC=3, £LC=1;

e} AB = 2, AC = 3, 8,5.= 0,7, rae S, — wromsaas Tpe-

yronsEHKa ABC.

PaccmarpunaroTcd BCEBOSMOMKHBIE TPOM3IBECHUS BHAA
gin 1° - gin 2°; gin 1° - sin 2° - sin 8°%; ...}
sin 1° - gin 2° .- gin 3° . ... - 8in #°,
rae 1 — HaTypanabHoe aucao. Oopegennre:
a) Ip¥ KaKOoM HAMMEHbIDEM 3HAYEHHY 7 ITO IPOH3BEACHHE
PABHO HYJII;
0) mpm KAKOM HAMMEHBIIEM 3HAYEHWH A TO NPOH3BEAEHNE
NPUHEHUMAET OTPUILATENBHOE 3HAYCHHE;
B) BCE 3HAYEHMS 71, OPA KOTOPEIX 3T0 OpOoA3BeaeHHe PABHO HyI.

PaccMaTpHBRIOTCA BCEBO3MOMKHEIE IDOM3REACHHA BHAA
cos 1° - cos 2°; cos 1° - cos 2° - cos 3% ...;
cos 1° - cos 2° - cos 8° - ... - cos n°,

rae n — HaTypaasHoe Tmeao. OnpegenrnTe:

4) IpH KAKOM HAWMEHBIIEM 3HAYEHHH 7 3TO MPOH3BeieHHe
PABHO HYJIO;

6) npH KaKoM HANMEHLIDEM 3HAYEHHH 1 9TO NPOH3BEACHHE
ODPHHUMAET OTPHUATEJILHOE 3HAUSHHE;

B) BCe 3HAYEHHAA I, IPA KOTODHIX 3TO NPOM3BEASHHE DABHO
HYJIO.



36.22.

36.23.

36.24.

36.25.

36.26.

36.27.

36.28.

36.29.

36.30.

PaccMaTDABRIOTCH BCEBOIMOYKHEIE CYMMEL BHAA
sin 1° + sin 2°; sin 1° + sin 2° + sin 3°; ...;
sin 1°+ sin 2°+ sin 3°+ ... + &in #°,
rae n — HATYPadbHoe umcno. Onpeaenaunre:
A) OpH KAKOM HapMeHbIIeM SHAYEHHH 7t 9T4 CYMMa pPAaBHA
HYJIIO;
§) OpM xaKoM HAMMEHBIeM IHAYEHHE 77 BTA CYMMA NPHHH-
MAeT OTDPHIATENbHOe SHATEHHE;
B) BCce SHATEHHMA 11, OpY KOTOPHX 3TA CyMMA DABHA HYJIO.

Henoapsya yeaobue sagadu 36.22, aoxamure, 4ro mpn Jm0-
foM 3HAYEHUH 7!

a) raHHad cyMMa MeHnme 179;

6) naHHAA cyMMa MeHbIne 150,

PaccMAaTPHBAIOTCA BCEBO3MOKHBIE CYMME! BHRA
cos 1° + cos 2°; cos 1° + cos 2° + cos 8°; ...
cos 1°+ cos 2° + cos 83° + ... + cos n°,
rae n — HaTypajJkHoe 4Hciao. Onpegennte:
A) Op¥ KaKOM HAWMeHLINEM 3HAYEHHM 12 9TA CYMMa DABHA
HYJIIO;
6) mpH KaKOM HAMMEHBIOIEM 3HAYEHUM 7l 9TA CYMMA NpUHA-
MaeT OTPHITATENLHOe 3HATCHKE;
B) BCE 3HAYEHHA 7, OIPH KOTOPLRIX 3TA CYMMa pDaBHa HYJIN.

Henonbaysa yexosre sagadd 36.24, aokaure, 94TO OpPH JOO-
OoM SHauYeHHH n: a) faHHAA cyMMa MeHbIne 89; §) nmanHasa
cyMMa Menbme T4.

BHUHCAHTE CYMMY KBAAPATOB CHHYCOB BCEX YIVIOB, I'DAAYC-
HEIe MephI KOTOPRIX — HaTypasbHure unciaa or 1 xzo 90.

BurumcanTe cyMMy KBASPATOB KOCHHYCOB BCEX YIJIOB, Mpagyc-
Hble MEpPEI KOTOPHIX — HATypaabame uncaa or 1 go 180,

BriuncanTe OpoHsIEeeHe TAHIEHCOE BCEX YIJIOB, TPOAVCHEE
MephI KOTOPRIX — HaTYpPaJIbHEIE YHcla ot 91 ao 179.

BrruncinTe nponssefeHne KOTAHrEHCOB BCEX YIVIOB, MDALYC-
Hble Mepbl KOTOPHIX — HATYpaJlbHbIe uncaa oT 191 xo 273,

Haiiaure Bee sHAYEHHA HATYDAABHOTO YHCHA 11, IPH KOTODEIX

npouasedenne (1 —tg 1°1 - tg 2°1-tg 39 - ... - (1 - tg n°)
paBHO HYJIO.
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36.31 -

36.32.

36.33.

36.34.

36.35.

36.36.

36.37.

36.38.

36.39.

36.40.

36.41.

258

CKOMBKO CYINECTBYET TAKHX HATYPAJIbHBIX YHCEJ 72, YTO IPo-
ussesenne (ctg23° — +3)(ctg 24° — 3)(ctg 25° — V3)X ... X
x(ctgn® - V3) = 07

Haiianre sanGoakoree K HaUMeHbIIee 3HAYCHAA (PYHKIMA:

a) ¥ = sin® 107° — x%; 6) y = Joos® 117° — 2%,

HafiguTe npoMeKyTKH SHAKOIDOCTOAHCTBE (GYHKIHM:

a)y = (sin 831°)a® — 2x + 3;

6)y = (sin 269°)x* - 2x - 5;

B) ¥y = x° — (3 8in T0° — 2 cos 119°)x — 6 cos 20° sin 29%
r) y = —x° + (cos 20° + tg 200°)x — sin 20°.

Haitgare TpoMeXXyTEH MOHOTOHHOCTH (DYHKI[VM;
a) ¥ = 5 + xcos 100%

6) y = 11 — 2xsin 12° + x° cos 12%

B) ¥ =1+ 2xsin 123° + x° cos 128°

r) y = x% cos 275° — 2x sin 275° - cos 275°.

Ompeae/mre pacnosoxerye Hyaeit dyuxkmmm y = x° cos 200° -
— 2x sin 200° - cos 200° ormOCHTENBHO TOWeK T1.

Ha rouxwm, orcrodmeil HA PACCTOAHHH ¢ METDPOB OT OCHOBA-
HEA 6amEn, aMelomeil GdopMy UMINHEZpPA, BepXYLUKA Gamman
egHA ioxt yraoMm ©. Haltaure dopMyay axs onpeaeneHas pu-
coThl GamTHM.

Topraa popora mogHEMAaeTcd HA 1 M HA KAXKALIE S METPOB
oy, Haitgure GopMyay pia onpemeleHAs YIJa HOABEMA
AOPOTH.

Yesoper, npoiifa BEepx no cKIoHY xojamMa 1050 M, noaman-
¢ Ha 90 M Hag NACCKOCTEI0 ocHOBaHMA X0oaMa. Qnpeaemire
CpeIHME yros HAKJIOHA XOJIMA.

Crpoerne oriipachiBaeT T€Hb JIKHOIO B 45 M. Onpegesire pH-
COTY COJHILA, eCJIH BRICOTA cTpoeHnA 30 M.

B nmonaens npH BRICOTe coaHIa 28° Gamrna orpackiBaeT TeHb
auHow B 76 M. Onpesennre BLICOTY OAIIHH.

Kakopea BhIcoTa CONHIIA B TO BPEMdA, KOTZA: A) JJIHHA TEHH OT
CTOAINErO YeJIOBEKA DABHA TOJOBHHE ETO PocTa; 6) JaHHA TeHH
OT CTOAINETO YeJNOBEKA DABHA €re pPeCTY; B) AJMHA TEHH OF
CTOAINETO UeJOBEKA BiBOe Goabmme erc pocra?



36.42.

§ 37.

37.01.

37.02,

37.03.

37.04,

37.05.

37.06.

HoxaskuTe 3aBHCAMOCTL 8in = % sin o0 MeKZy yraaMu o M

B, ofpasyeMeMu maryHoM AB = | u xpupommnom OA = r
¢ TOpA3OHTANBHOMR maoCcKoeTHD (puc. 30).

Puc. 30

OYHKLUWMN y = sinx, ¥y = cos X,
UX CBOWCTBA U MPADMKM

Hcnonpaya 4HCI0OBYI0 OKPYIKHOCTH, O0BACHHTE, 9TO A JH0-
foro aHadeHMA X M aaA AGoro mesoro k ¢cnpaBejaMBO pa-
BeHCTBO:

a) sin{x + 2kn) = sinx; e) tg(x + k) = tgx;
6) cos(x + 2km) = cos x; r) ctg(x + kn) = cigx.

Ilycrs y, — HexoTopoe aHavenHe GyHKRuUY ¥ = sin x. Hemons-
3¥A IHCJIOBYID OKPYXHOCTh, HOKAMHTE, YTO CYINECTBYeT Dec-
KOHEUH( MHOTO TAKHX SHAWeHHH X, 9TO sin x = y,.

Pemmare sagauy 37.02 paa dpyExnuil ¥ = cosx; y = tg x;
y=clgx,

HajianTe Bce Tarme sHadeHus x, uro (37.04—37.07):

8) gsin x = sin 21% B) ig x = tg 219
6) cos x = cos 21% r} ctg x = ctg 21°.
a) sin ¥ = sin (@°); B) tg x = tg(a°);
6) cos x = cos(a°); r) ctg x = ctg(a°).
a) 8in x = sin 1; B)lgx=1g 3;

6) cos x = cos 2 r) ctg x = ctg 4.



37.07. 8) sin x = sin g; ) tgx = tga;

37.08.

37.09.

37.10.

§) cos x = cos a; r) ctg x = ctg a.

Henonsaysa YHCIOBYIO OKPYKHOCTE 404 GyHKIuAR ¥ = sin X,

x € [-m; n], onpeaenure:

a) HyJH GyHKDUN;

6) MHOXeCTBO 3HAYeHWH (PyHKIHH;

B) NPOMEKYTKH SHAKOMOCTOAHCTEA;

r) TOMRHE JKCTPEMYMOB H DHCTPENMYME (PyHRIUN;

1) IPOMERYTRH MOHOTOHHOCTH QYHKIIMH;

€) ofnagaer Ju QYHKIHA CBOHCTEOM YeTHOCTH HJIN HEYeTHO-

cTH;

JK) BRIIIE WY HHXKe DACIIONeKeH rpadik GyHKIMY i =sinx

OTHOCHTENbHO NPAMEIX § =X MY = 2?" HA OTpe3Ke

[-= ; =].

Hcnoas3ys YHCIOBYIO OKPYKHOCTS ALdA QYHKIHH Y = COS X,
x € [-m; n], ompenemre:

8) Hyau QyHKmEM;

) MHOXKecTBO sHavYeHWH QYHKLMH;

B) MPOMEXYTKH 3HAKOMOCTOSHCTEA;

T} TOYKM PKCTPEMYMOB ¥ SKCTPEMYME GYHKIIMHA;
) OPOMEXYTKM MOHOTOHHOCTH (DyHEL{HH;

€) obmagaer nu QYHKOHA CBOMCTBOM YETHOCTH IIH HEYeTHO-
CTH;
3K) BRINIE WM HUKE PAcIoyoixeH rpaduK QYHKIEH ¥ = Cco8 X

OTHOCHTEJNEHO OPAMEIX ¥ =1l n y = 52- + x Ha oTpejke
[-m; =].
Ilocrpofire rpadnk $yHROMA ¥ = COS X, X € [—‘.'I:; n], H

ofbAcHATE, 9TO TpadhuKoM PYHKOHUE ¥ = COS X HBJIHET
CH CBHYCOUJA.

Henonraya qacaosyn oKpyKHOCTh Ia8 GyHxkOnE ¥ = tg x,
xe (—%; %), OTIpeReIHTE:

a) HyIH QYHKIWH;

6) OpOMEKYTKM 3HAKOMOCTOAHCTEA;

B} TOUKH BKCTPEMYMOB W IECTPEMYMEI (hyHKI[MY;

I') NDPOMEKYTKH MOHOTOHHOCTH QYHKIUAM;

a) obmapaer 1v QYHKOAA CBOHCTBOM YeTHOCTH MM HeYETHOCTH;
€) pacmosomenue rpapuxa QYHKIAM OTHOCUTENILHO MPIMO

¥ = x. Ilocrpoitre rpadguk pyuxonu y=tgx, x € ‘%‘ %]



37.11.

37.12.

37.13.

37.14.

37.16.

Henonpsya YuCcJoBYI0 OKPYKHOCTE ANA dyHKROER i = cig x,

x € (-m 0) U (0; &), ompeaemure:

a) HyJd (PYHKIHH;

0) TpOMERKYTKH 3HAKONOCTOAHCTEA;

B) TOUKH BKCTPEMYMOB H SKCTPEeMYME! (DYHKIIVH;

r} OpOMEXYTKH MOHOTOHHOCTH (DYHKI[HMH;

a) obaagaer aa GyHROKA ¢BOHCTBOM YETHOCTH MY HEYETHO-
CTH;

€) pacmojoxesde rpaduka QYHKIHH OTHOCHTEABHO NPAMOi
Y= % - x Ha unrepsane (0; 7).

[TocrpoiiTe rpadpurx dyaxmun ¥ =clg x, x(-m; YU (0; W u

ofBEACHAETEe, UTO rpadpuroM GyHKIHK ¥ = cig x apnserca

TAHTeHCOHAAA.

Jlns Bcex AonyeTuMbIX 3HAUeHUH x mocTpoiite rpaduxu
TPHTOHOMETPHUYECKOH QYHKOMH M BHACHHTE, HMeeT JH
DOCTPOEHHBIA IpadhHK OCh H/WIH OEHTP CHMMeTDUR:

a) ¥ = sin x; B} ¥ = tg x;

6) ¥ = cos x; r) ¥ = ctg x

Haiiaure MHOXKeCTBO 3HAYEHHE M mocTpolite rpaduk QyHK-
o (37.13—37.15):
a) y=2sginx -1 B) y =2—t{gx;

) y=1-5cos x3 rVy =1+ ctg x.
a)y=|sinx|+sinx;

6) y = 0,25(|cos x| — cos x);

B) y = |ctg x| tg =

r)y=1+sin2%+0082%;
_ |sin x|

n)y—Zcosx—m,

e) y = sin x — Yeosfx — 1.

B
H
:
E._

a) ¥
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37.186.

37.17.

37.18.

37.19.

37.20.

262

ITocTpoiite rpadbux dbynrknouu (37.16, 37.17):

a)y=2 cos(x + %);

a) ¥ = tg(% - x);

Haiigure Hamfonbinee n1 HanMeHbIIee SHAYEHHA QYHKINM:

6) ¥ = -2 sin(x —%")

6) ¥y = —ctg(x + g)

ginx-3

Y= e d B) y =sin‘x - 2sinx - 3,
2co8x+3

5)y=-3——-—m; r)y=J12+cosx—cos=x.

Ha xoopAmHATHO} MIOCKOCTH Xy OTMETETE Bee TOUKH (X y)

TaKue, ITO
a) ¥ =sint, -nsitsm
¥=2
x=1,
0<t<?Zi
6){y=coat, 2
B) ¥ =t RS R
¥ =-] 2
r) x = cos t, Ectcﬂ;

b

n){ =c?8t' 0<t < 2m
¥ = sin i,

e) x = a&cogt, 0t <dr, a> 0,
y=asint,

QOupegennrre MEHOMECTBO 3HAYCHHH QyHKIAR:

6) f(x) = cos(O,251t +

a) ¥ = 1!(0,25 + ﬁf];

2+x

2n

}



37.21. Joraxkure, YTO CYIGECTBYIOT TAKHWe u@caa a @ b, uro

|a - B < 0,1 n:

<1 _ 1 _q
a)sma—smb 0;

S T S
ﬁ)sma—smb 1;

N U R
B)sma-smb 1;
r)sml=sinl=q,0<|q|< 1.

a b

37.22. IlocTpoiite »ckus rpadura GyHKIRKES
a) ¥y = 3“1% p) y = sin(x*);

6) ¥ = cos r) y = cos(x).



TNABA

8 NPEOBPASOBAHME
TPUFOHOMETPUYECKUX BbIPAXKEHWIA

§ 38. TPUrOHOMETPMMECKME GYHKLMV CYMMBbI
W PABHOCTM APFYMEHTOB

38.01. Buipeaure GopMyJy CHHYCA CYMMbI ABYX OCTDHIX YIVIOB O H
B, Hcnonb3ys pucyHoK 31 H paBescTRBO
Sinc = Sasw + Sicms

rae Oykeoit S ofoaHaueHa MIOMAAL COOTBETCTBYIOIIETO Tpe-
YTOJIBHHMKA.

38.02. Buseaure YopMyIy CHHYCA PA3HOCTH ABYX YIVIOB, MCIOND:
ayda pesyabrat aagaqn 38.01.

38.03. Busegure GopMyny KOCHHYCA CYMMBL ZBYX OCTpPBIX YIJIOB O
# B rarux, uro 0 < o + B < 90°, ucnonnzdys pucysor 32 1
CAEAYIOmMYI0 MOCIEeAOBATEIBHOCTh PABEHCTE!

1) AC =a, AD =acos o, BD = asina cosp;
2) BC = % CH = acos (ot + B);
3) AB=AD + DB, BH = BC + CH, BH = ABcos B.

38.04. Bripegure PopMysIy KOCHHYCA PASHOCTH ZBYX VIVIOB, HCOOML:
8y#a peayaeTaTr safauu 38.03.

A A
al B
D
[l . atBf]
B 7 C B C H
Puc. 31 Puc, 32
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38.05.

38.06.

38.07.

38.08.
38‘ 09-
38.10.

38.11.

38.12.

HokaskuTe CASYIOMUe MMoJe3Hble PopMYyas JOnOAHLEMEND-
HbIX Y2108:
) sin(18r - ¢) = sin ¢; B) sin(90° - ¢) = cos &;

6) cos(180° - t) = —cos §; r) cos(90° - ¢) = sin ¢.

IIyers A, B, C ~— yranl TpeyrombHEKA. Henoabays sapagy 38.05,
JOKAKHTE TOMJIECTBA:
a) sin € = sin Acos B + sin Bcos A;
6) cosC = sin Asin B — cos A cos B;
- gA+tgB

B) tgC = AT
Hcnonesya GopMynsl ¢cHHEyca B ROCHHYCA CYMMEL B PASHOCTH
ABYX YTJIOB, DOAYYHTEe GOPMYAL TAHRTEHCA H KOTAHTEHCA CYM-~
MBI M DA3HOCTH JIBYX YTJIOB.
BripasHTe uepes KpajpaTHule paguxansl (38.08, 38.00):
sin 15°; cos 15°; sin 75°; cos 75°; sin 105°; cos 105°.
tg 15°; ctg 15°; tg 105°.
BrivieamTe:
a) (cos 27° cog 3° - sin 27° gin 3°) Jg;

gin 14° cos 31° + gin 31° cos 14°,
6) 72 ’

sin 43° co8 17° — sin 17° oos 137,
B) Nz 3

gin 43° cos 17° - gin 163° cos 137°
) \(§ .

Vrpocture Bripaxcenne (cos 1 + cos 2)? + (sin1 - sin 2)° -
- 2cos 3.

HNoraxure Tomxaecrso (38.12—38.15):
i = 2 _al- il .
a) sin o = cos:(6 a) 008(6 + a),
= gin|® - inl X .
5)0030&—5111(6 a]+sm(6+a),
B) 8in @ = sin(x + ) co8 ¥ - cos(x + o) sin x;

r) cos o = cos(x + @) cos x + sin(x + a) sin x.
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38.13.

38.14.,

38.15.

38.16.

38.17.

38. 18-

38.19.

gin{o - B) + 2 cos o gin f

8) 2cosaons|3—cos(a—[3)=tg(a+ﬂ);
ginfox +P) - 2cosax sinf _
2 2cosaons|3—cos(a+|3)_tg(a-ﬂ)'

a) sin(o - B) + sin(o + B) = 2 sin o cos B;

(
(

B) cos{c — B} + cos(a + B} = 2 cos o cos B;

6) sin(a + B} — sin{a — B) = 2 cos a sin B;

r) cos(o ~ B} - cos(x + B) = 2 sin o sin B.

a)} cos ¢t cos 8t — cos 4 = sin 3t sin &

6) sin 5t cos 3t — sin 2t = sin 3¢ cos 5.

Jlnsa xaykxoro 3HAYEHNA X CPABHHTE CACAYIOUIHE BRIPAKEHHA:
a) sin(289° + x) cos x u cos(289° + x) sin x;
6) cos(189° - x) cos x u sin(18% - x) sin x.
IIpu Kakux 3HAYEHHAX TApAMETPA 4 AAHHOE HEPABEHCTEO
BHIIONHAETCA TPH JIIOOKX 3HATEHHAX X:
a) sin{a + x) co8 x > cos(a + x) sin x;
6) cos(a — x} cos x < sin(a - x) sin x?
TloaGepuTe KaKOe-HUGYAE MOJOKHTENRHOE M KaKoe-HHOYAE
OTPHIATENbHOE YHCIO X TAKOE, YTO:
a) cos T3° cos x° — sin 78° sin x° = 0,5;
6) cos 155°sin x° + gin 25%c0g x° = 1;
tg(17° — 2°) + tg 43° _ L
B) T ig 4 tg(iT - )
tg107 - ) + g 78 _
N T tg 5 g(0r - &) o

Haiigure Banfonabiliee OTPHIATENLHOE H HAMMEHBIIEe IOJIO-
IKHTEJNEHOS 3HAYEHUA X (B rpagycax) TaKkHe, YTo:

a) cos 32°cos x — sin 32°sin x = -0,5;
6) cos 145°sin x — sin 35%°cos x = ——-!-—;
v2



tg(117° - x) +tg 68° _ =
D) T- g6 it -5 -

tg(T-x)+17 3
DIl ™-x 3

38.20. BuruncaHTe 3HAYEHHE BHIPAsKEHHS:
a) (sin 10° cos 50° + sin 50° cos 10°)";
6) (cos 17° cos 28°+ sin 17° sin 152°)';
tg 63° + tg 183° Y
B) ['i'-tgs—"‘sTga"]

tg 47° + tg 182°Y'
Dll+igar g

38.21. Haiiaure cos (@ + 80°), ecom ctg @ = 443 n

O<ax<Z; n<a<3E
a) 2 6) 2

38.22. Ilvcrs cos(x + ¥) = a, cos(x - y) = b. Halinure:
a) cos x cos y; G) sin x sin y; B) tg x tg v.

38.23. IIycrs sin(x + y) = a, sin(x - y) = b. Haligare:
a) sin x cos y; 6) sin y cos x; B) ctg x tg v.

38.24, Haiiaure cos(x + y) u cos(x — y), ecnu sinx siny = 0,6 u
cos x cos y = —0,5.

38.25. Joxamure, 4To He CYIMECTBYET HH OAHON mapw (X; ¥) TAKOi,
910 8in x co8 ¥ = 1 ¥ cos x 8in y = -0,5.

38.26. UzeecrHo, wro sin 0= 0,6 1 % < o < ®. Hatigmre:

a) sin(a - %), ) tg(a - %),
6) cos(a + 2% 1) ctgfo - 38),

38.27. UasectHO, 4TO sin(u - 3‘3—) =06un0<ac g Haiigure:
a) sin 03  ©) cos 0.

38.28. UasecrHo, yro sin(a + %) =-0lu ?—’2‘ << llen Haiiaure:
a) sin ;3 6) tg .
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38.29.

38.30.

Hoxamuare, yTo:

a)cosa+sinatgb=%ﬂ;
6) cosa—sinatgb:%;
B)cosa+cosactgb=sm(T;1;_Q;
r)msa—cosactgb:%%ﬂ
HasecTHO, UTO sin% = 5 4_1. JorasnTe, 4To NIpH A106G0M

HATYPARBLHOM ZHAYEHHH 11, MeHbIoeM 31, uHcna sin % Jmbo

PAIHOHANRHEL, JK00 BEIPAAIOTCA 9ePe3 KBAJPATHRIC DAJTHKA-
au. Hanpumep, nopu n = 30 umeenm sin-g- = 1 — paguoHANE-

3

HGe YACHAO, 4 MpH n = 2() umeeM sin < = 3~ UMeNO BRIpE-

x
3
JKEeHO uHepea KBAIPATHRIH pagHKAN.

§ 39. ®OPMYNA BCMOMOrATENLHOMO YFAA

30.01.

30.02.

39.03,

ITIpeobpaayiiTe BrpaKeare, HCIIOAb3YA POPMYITY CHHYCA CYM-
MEI ¥ CHHYCH PA3HOCTH YIIOB:

a)-‘lzgsmt+-‘—l2-g-cost; r) V3 sin t + cos#;

J§ 3 1 . 3 . t_i t
G)Tsmt+§cost, g)531n 5008,
B) V2(sin ¢ + cos t); e) 3sint — 4 cos t.

IIpeoGpasyiiTe Bupamenna us sagayu 39.01 no dopmyne
KOCHHYCA CYMME H KOCHHYCA DagHOCTH YTJIOB.

Hoxa:nre HopMy Iy BCIOMOraTeIbHOrO yria: eciid ab # (), To

acost+bsint=va® + ¥ -sin(t+a)=Va® + b® - cos(t-P)
; — a . = b,
rnesmu—m, ma—m,
: — b . — a
Sinp = primys P = e



38.04.

39.05.

39.“'

39.07.

39.08.

39.09'

Horaxure opmMyay BCOOMOTaTeNEHOI'C yria; ecom ab # 0, 1o

acost+bgint=va® + b -sin(t-o)=va® + I¥ -cos(t +P),
; - — . - b,
rnesma—m, ma—m,
: -b a
sin p = ; cosP= .
34:l=+:‘;2 Ja’+bg

Haiinure panfonpinee 1 HAMeRblilee 3HAYEHWA BRIpaXeAuit
(39.05, 39.06):

a) cos X — sin x; B) [sin x + cos x|;
§) cos x + sin x; )} 5 cos x — 12 sin x.
a)cos x -2sinx -1;

x X e,
5)30052+4sm2 5;
B) |5sinx+12msx—17|;

r) |7 cos 8x — 24 sin 3x| + 15.

HocTpoiiTe rpaduyr GyHKRDMRIL:
a) y =4J§cosx—4sinx;

6)y=|sinx—cosx|;
B) y = 3cos x+ 43sin x;

r) y=2cos x - gin x.

BriuscauTe:
) gin 38° — cos 3B°; sin 377° - JE_OOS 170.
8) T 2 sin T B) o8 407° ;
sin 17° — /3 cos 17°, sin 752° + cos 392°
6) 2 cos 47° ’ r J2 sin 4870
Haiinure HanGoAbIee B HRAHMeHRbITEe 3HAYEHRA PYHKIHH:

a) f{x) = 2 cos x — 5 sin x;
6) f{x) = 4 cos x + 3 8in x - 5;
B) f(x)=l+x+\/l-_x’;
1) f(x) = 24x - TV1 - 2.



39.10. Joxaxure mepapeHCTBo 3 cos ¥ — 5 sin x < $210.

39.11. Hailanre Bce 3HAYECHHA NapaMeTpa &, NIPH KOTOPHIX HEPABEH-
CTBO BRINOJHAETCS NDH BCeX FHAYCHHAX X:
a) 4cos x + 3sin x < a;

6) asinx +cosx < 2.

39.12. Henoabsyd HHPRYIL M JIHHEHKY, VKAMXKHTE HA YHCIOBOR OK-
PYRHOCTH TOYKHM, LIA KOTOPHIX CIOpABEATHBO PABEHCTBO:

a)cost+2sint=J5;
6) sint — 3cost = J2,5.

39.13. Haiigure xora §11 0AHO 3HaueHHe x (B Tpajycax), ANA KOTO-
pOT0 BRINOJHAETCA PABEHCTBO;

a) sin 2x — cos 2x = V2 sin 3x;
6) V3 cos 3x + sin 3x = 2 cos 8x;
B) sin5x+cos5x=\/§sin4x;

iy cos7x-J§sin7x=2cosx.

39.14. IlpegcraBpTe cyMMY B BHAE HDOK3REICHU;

a)sint+cost+5cos(t+—4’5);
ﬁ)sint—cost+~/acos(—4’5—t).

39.15. HaiiguTte HanMeHbLIIee 3HAYEHHE BRIpASKeHus sin £ — J?_’ cost+
+ 2J§ cos(% - t).

39.16. Haiinnre Bce 3HAYEHHA ¢, IDH KOTOPKIX HaHOoAbIIee 3HAYE-
HEe HYHKIUH f(x) paBHO 3aAaHHOMY THCIY M:
a) f(x) = sin 5x + cos 5x + ¢, M =10;

6) f(x)=4sin%—3cos%—c, M = 50.

39.17. Haiigure Bce 3HA9EHESA ¢, IPH KOTOPHIX HAMMeHbINee 3HAYe-
HHe HYHKIHH f(x) pABHO 38ZaHHOMY THCAY M:

a) f(x) = sin 6x + cos 5x + ¢, m=0;

6) f(x)=4sin§—3cos%—c, m = —10.
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39.18. Haiixure Bee smayeHMa ¢, IpH KoTOprx Hamboablnee sHade-

HHe GYEKOHE f(x) paBHO HaNMeHLIIEMY 3HAUYCHHIO QYHKIHH
P(x):
) f(x)="Tsin 5x — 24 cos 5x — 1 + ¢, O(x) =3 - 2 cos 4x;

6) f(x)=93in%-12cos%—5—c, q)(x)=2+7sin%.

§ 40. oopmynnl NPUBEAEHMS

40.01.

40.02.

40.03.

40.04.

40.05.

Touaka aucnoBoil Okpy:RHEOCTH cooTBETCTRBYET yriay B = 5678°,
OnpenenuTte yroa ¢f, COOTBETCTBYIOIIHIA TOH JKe TOYKe, eCAH:
a) o € (-180° 180°]; 6) o € [0; 360°).

Pemure sagaqay 40.01 gus creayiomux yraos fi: 1300°; 2450°%;
3642°,

IIpueenurre X yray Menbme 9eM 45° M BeIpagHTe 3HAYCHHA
gepes KBAAPATHLIC PaKAIILL:

a) tg 6960°; B) ctg 1560°;

6) sin 12 345°%; r) cos 1675°.

ITyers 0 < o < 90°, Henonbays onpesiesieEHs TPUIOHOMETPK-
yeCKHX GPYHKIMI OCTDOrO YIia, ACKAXKHTE PABEHCTBO:

a) sin(90° - o) = cos o; ) tg{90° - o) = ctg o

6) cos(90° — a) = sin oy r) ctg(90° - a) = tg

IIycrs 00 — npousBonbHOe unck). OTMeTETe HA TACTOBOH OK-
PYHOCTH TOYKM, COOTBETCTBYIOIIHE THCIAM —’25 + o T+ oo
3?“ + ¢, u y0eguTech B CHPABERTHBOCTH CAEAYIOIIHX dopMy T

NpUBEeHUA:

a)sin(%+a)=oosa; ¢) tg(n + @) = tg o

6) oos(% + a) = —sin o %) sin(iz’i + a) = —cos @
B) tg(%+ a) = —ctg o a) cos(%’i+ a) = sin o3
r) sin(m + o) = —sin o w) tg(s—z"—+a)=—ctga.

x) cos(m + @) = —cos
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40.06.

40.07.

40.09.

40.10.

40.110

40.12.
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IIycre ¢ — mpoussoabpHOe YACAC. OTMETHTE HA YHCIAOBOIT OK-
n

PYKHOCTH TOYKH, COOTBETCTBYIOLIME qucIaM (—0); 2" o;

" - 3?:: - ¢, ¥ yieauTech B COPABCANTHBOCTH CIEZYIOIMMX

$opMyI IpHBeLeHNA:

a) sin(-a) = -sin o; x) sin(n - ) = sin o;
6) cos(-0t) = cos o; a) cos(® — o) = —cos
B) tg(-a) = -tg o u) tg(n - o) = -tg o

r) sm(% - u) = cos o K) sin(%’i - a) = —cos O
)1)008(%-&)=8in(1; )oosa—z"—a)=—sma,
€) tg(—’zi—a)=ctgu; M) tg(%—u)=ctga.

Iloxyuure HecKONBKO GOpMyn OpHEBeaeHns n3 saxad 40.02 u
40.03, ncnonepaya ¢opmMynn cHHYCS, KOCHHYCA H TAHTEHCA
CYMME! H PasHOCTH ABYX YIVIOB.

IIpueeanTe K yray Menbme 9eM 45° 9 BHIHCANTE C DIOMO-
me0 KaJIsRyaATopa: a) sin 12 345°; 6) tg 6789°.

Haiiaure sin o, ecoau sm(a - —2—) + 2 sin lg“ = si.n(a + g—) u
a0 <ax<m 6) -3t <a<-2m

Onpenennre cos o, €CIH
33in’(360°—a)—7sin(a-90°)—5=0.

Onpeanennre tg o, ecau

4 sin(2r - o) ecos(n - a) (3“ + a) 4 sin®(16% - o).

Onpeaenure ctg o, ecau
5 sin(12r + ) cos(Tx + u)+sin=(% + a) -6 oos*(%’i + a]

H YTOA ¢ JIEKHT: §) BO BTOPOIl YeTBepTH; 6) B TpeTHeil veT-
EEPTH.



40.13.

Hcoonraya aHAMeHHA TPHIOHOMETpHYeCKHX dyHKIMI B TOT-

T X .
Kax 5 H e BbIIHCIHTE:

33n 22 191:
a) sin=— + ecos === — ¢
) sin=y 3  B7g°
6) sin 125% 1251 — cos 15n + ctg 3201 320::

6 4
B) sin 570° — cos 855° + ctg 1020“,

r) sin 480° tg 495° cos 1290°.

Hanpumep,

40.14,

40.15.

40.16.

40.17.

o5 e g e

HMoka)cHTe, 4To ecana + b = %, TO:

a) sina = cos b; B) tga =cigh;
G) cos a = sin b; r)ctga = tgh
Brrymcaare:

a) sin? 57° + sin? 83° + tg 17° tg 78%

5 in 28° cos 35° tg 43°
) Sin 57° cos 67°ctg 37°°

B) gin 14° sin 74° + sin 76° gin 167

sin 71° + sin 19°
T) o8 71° + cos 19°°

sin 17° + cos 17°,
R) ~ 2 cos 28°

V3 sin 27° - cos 27
sin 3°

e)

IlocrpoiiTe rpadbux byHKITHNT:

a) ¥ = sin®(3n + 5x) + sin® (-1% - 5x);
6) y = sin [”‘1 ")}+ sinz(%).
HNoxaykure, uTo eciu ¢ + b = m, TO:

a) sin a = sin b; G) cos a = —cos b.
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40.18. Bryucaure:
a) sin® 57° + cos® 123° + ctg 18° tg 162°;

5 _Sin 23 cos 38 tg 9°
) Sin 157° cos 147° ctg BI°°

B) sin 166° cos 74° + cos 104° sin 16

sin 17° — cos 163° Y}
r) o8 152°

40.19. Joxaxure, uT0 ecnu a + b = 1,57, To
a) siha = —cos b ) cosa = —gin b.

40.20. Tlocrpoiite rpadpux dyaxoun:
a) ¥ = sin [muz )J . sinz(m(z - x)]_ 2 sin(n - x),

2 sin x

6) y = cos”(M] - sinz{3m(2 + x)] 2 cos(n — x)

2 2 SlII(ZE + x)

40.21. Haiigure 3pa49eAue GYHKONE B TOYKE X,

a) f(x) = sin(x — x) cos (% + x) + ig? (1% - x) sin®(x + 24n),

_ I,
LT
8) f(x) = cos(n + x) sin I—ZE + x) -
19n _ _28m
- tg? ( P x)cos ( 2 ),
% =15

VYnpocrure suipascenue (40.22, 40.23):
40.22. 1) cos(% - x) + sin(2r - 2:c)sin(3x + 3—2") -
- sin(zx - %) gin(14m + 3x);
6) sin (—- + x) — cos(4n - 4x) sin (_:_: - 3x) +

+ sin(4dx — 7) cos (3x - —g—)
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40.23.

40.24.

§41.

41.01,

41.02,

41.03.

41.04.

41.05.

41.06,

ain®(x — 270°) cos(360° - x)_
2 tg*(x - 90°) cos®(270° - 1)’

2 cos{90° - x) sin(9° + x) tg{180° - x)

6) Ctg(90° + x) an(180° - %)

Ha#iaure HanGonpee H HAMMeHbEIIee 3HAYEHHA PYHKOUH

y = |sin(3r + 2x)cos(5m — x) + 3111(-5—2’-"'- + 2x) gin(—x} - 1|

H nocrpoeiite ee rpadmk.

dOPMYSIbl ABOMHOIO APTYMEHNTA.
GOPMYJ/Ibl KPATHOIO APIYMEHTA.
GOPMY/IBI MOHWXEHUA CTEMEHU

Brmummre dopmynnr cos(e + B), sin(a + B). 3aMenuTe p Ha
0t 1 BhIBELUTe GODPMYJIbI CHHYCA M KOCHHYCA XBOfHOrO apry-
MeHTA.

BripaauTe cos 2¢¢ TOABKO: 8) 9epe3 sin o §) uepesa cos o.

Bepua s dopmyaa sin 2o = 2 sin a\/l - sin® a? Ecau nep-
Ha, TO AOKAIKHTE e, ecJM He BePHA, TO OUBACHHTE TOUEMY.

Bripegure dlopMyny TaHreHca W KOTAHreHCA HBOHHOIO apry-
MeHTa.

BripasiTe:
a) cos 140 u gin 140 gepe3 cos 7o ¥ sin 7o, a tg 140 wepes

tg 7o

0) cos ¢ ¥ sin o wepes cos% H sin%,atgaqepea tg%;
B) oos-37£ Ha 54111-372 qepes cos% 1 sin%, a t;g%'Jt qJepes
3ot
tg 2L,
g4

r) cos(o( 3 — 1)) u sin(o(3 — 1)) uepes cos—2— u
3+l

o

i+

Kakue 3HaAYeHHA MOTYT OPHHUMATE Sih OO M C€OS O, €CHH
gin 20, = 2 sin o?

sin
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41.07.

41.08,

41.09.
41.10.

41.11.

41.12,
41.13.

41.14.

41.15.

41.186.

41.17,
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Kaxme sHaueHHA MOMYT NpHHAMATL 8ih OO B cos O, ecau
cos 2o = 2 cos a?

0, ro sin 20 = 2 8in o

MoxasxaTe, 9TC €CIH COS =—1-_2—J§, ro cos 2 = 2 cos O.

KaxHe 3HAYeHNd MOMeT NPHHHMMaTh tig O, ecau tg 2¢ =
=2tg o?

Hokaxxute, ITO eCAH sin &

Kaxue apauyesusa MoXXer npuauMarh ctg o, ecam ctg 2a =
= 2ctg a?
HokaxnTte, ute ecnu tg o = 0, To tg 20 = 2 tg o

Cdopuympyiire HeofXoAuMoe H AOCTATOTHOE YCIOBHE TOTO,
4To:
a) sin 20 = 2 sin o;

0) cos 20
B} tg 200 = 2 tg ou

Ilyers cos 200 + cos oo = 0. Hadiaare cos o, ecam:

2 cos o

a)—g<a<0;

6)3?“-:(1-(23:;

B)-5—2"<a<-2m

IIyers cos 20t + sin o = 0. Haiigure sin @, ecan:

T
——<o<h
a) 9

6)%’5<a<21|:;

B) —5—2" < o < —2m

Bemmumure GopMysrs cos(a + B), sin(o + B). 3aMenure P Ha
20 ¥, AcnonesyA peayaeTaThl 3agaun 41.01, suseaure dop-
MyJEl TPOHHONO PryMeHTa.

BripeguTe GopMyAy TAHTEHCA M KOTAHTeHCA TPOHHOrC apry-
MeHTA.



41.18.

41.19.

41.20.

41.21.
41.22.

41.23.

41 I24-

41.25.

41.26.

41 l27.

41.28.

41.29.

41.30.

Coopmyaupyitre kakoe-nuéo HeoGXOAMMOE H AOCTATOUHOE
YCIOBHE TOrO, uTO:

a) sin 3o = 3 sin oy
6) cos 3o = 3 cos o
B) tg 30 = 3 tg a.

Brinumute dopmyan cos(a + ), sin(o + ). 3amennre P Ha
3o u, ucnonbaya pesyabraTh sanaun 41.02, sueeguTe dop-
MYJIEL CHHYCA H KOCHHYCA YI€TBEPEeHHOr¢ ApryMeHTa.

ChopuynnpyiiTe Ragoe-n1u60 HeobxogMoe H ZOCTATOTHOE Y-
JoBHe TOro, 9To sin 4o = 4 sin o.

Bripasure cos bo. 7 sin 50 yepea cos ¢ # gin o,

Bupasure tg(c. + B + Y) yepea ranrencs yruos o, B, Y.

Bepna ym ¢opmyaa sin 20 = 2 gin a\fl - sin® 0.? Ecna dop-

MYyJa BepHa, TO AOKE)KHTE ee, eclIH He BepHa, TO o0pAcCHHTE
noyemy.

HaitguTe sHauenna rpurosoMerpaviecknx dbyaxnmi yncaa 2y,
ecJH Y — YHCAO BTOpoi YersepTH H cos ¥ = —0,6.

Ilyers f(x) =cos x u f(a) = % Brrancaure f{2a), f(4a), f(8a).

Iyere o # n + kn, ke Z. BupasuTesin ¢, cos o, tg o

gepes tg%.

. Haitgure sin B, cos B, tg B.

IIyeTs th =

IIyers sin 4o ——34;;, - < 4o < —%. Haiiaute

a) ctg 20 6) tgo.

Iyers cos 20 = ———. Haiigure ctg %

25"

Bripasure tg% yepe3z Sin o0 M co08 oL
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41.31.

41.32.

41 .33.

41.34.

41.35.

41.36.

41.37.

41 -38-

a) cos”% + gin?

Haiigute sin“;“ ncos“;'“, ecan:

a) cos o = 0,1, —%<a< -1

6)coso =02 -2m<ac —32“.

IIyers sin & = -2 4 -3% ¢ g < —n. Haitnure tg%.

17 2

15

IlyeTe cos o =
y 17

. [» 3 - E = . E
IIyvers sm(E 6) a. Hailigure sm(a + 6)'

IIyers cos(2 ) = a. Haiiaure sm(a + 6)

Bergucaure (41.36—41.38):

. T 4 B 45_1!:
a)4sm8cos (cos Iz — sin 12 )

gin 7°

17x 17x 8 _ . 638k,
3)4311112003 (cos g —sin 8]’

[sin 63°  cos 63°
T

sin 21°  cos 21°

- }ctg 105° - tg 105°).

5 5 ( asn . 351:)
+ —_—
a) (coa 12 sml2 cos 12 sin 12}

s1n

8 8

6) (cos—é-— + sin =2

21, m)(msal_n_ it 211

n &R
8 8 8 8

n in2 T

5)[0032——san—+cos-——sm—+cos

278

12 12 12 12

I +cos*® +sin X + cos —-+sin"%;

_ LA
s 12) V3.

4R 4R 3.3

n —% < ¢ < (0. Hajigure ctg%-



41.39.

41.40.

41.41.

41.42.

41.43.

41.44,

41.45.

41.46.

CpesENTE uKCAA:

a) 0,5 u tg 18‘-; B) 0,25 u sin %;
6)3u tga—“; rn02mu cos 3L,
8 12

IIyers o # ©t + 2kn, & € Z. BeipasuTe tg% yepes sin o 1
co8 Ol

BripasuTe tg% H tg% Yepea KBafpaTHbie PATHKAMIbL.

CunTan sagaHHEIM OTPesOK AJAMHE 1, mocTpoiiTe MUpPKyIeM

H JuHeHKOH OTDe3KH, DaBHLIE t,g—s’E u tg %

HJoxaxxure, yro aag J0GOro 4HCAA @ HalleTca TaKoe Yo
sin &

—_—=a
b, a0 T e s

Jorkamure, 9T0 i mooro IHCIa @ HANAETCH TAKOE YHCIO
1-cossh
—=a

b, uro e

Haitaure xora 66 oggo sHaveHne O U3 HETepBans (3; 9), gaa
KOTOPOTO BRINOJHAETCA PABEHCTRO:

1+ 2
a)cosa+J--—2:—s-—E=0;

§) cos o + $=2cmu;
. 1-

B} sin o + -——cg';z‘)t:();
. 1 - cos 2a .

r) sin ¢ + T=2smu.

0O003HAYHM CHMBOJIOM arcsin @ Takoe YHCIO, SAKII0YeHHOE

m, X . : o
B OpOMEeXYTHKe [_E’ E]’ yro sin(arcsin a) = a. Haitgure

cos(2 arcsin a), sin(2 aresin a) u tg(2 arcsin a).
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41.47.

41.48.

41.49.

41.50.

41.51.

41.52,

41 -53.

41.54.

41.55.

280

O003HaYHM CHMBOJOM arccos 4 TAKOe 9HCI0, 3AKJIICUeHHO:
B npomexyrke [0; n], uro cos(arccos a) = a. Haitaure

cos(2 arccos a), sin(2 arccos a) u tg(2 arccos a).

OGosHAUEM CHMBOJIOM arctg 4 TaKoe YHCAQ, SAKJIYEHHOR
L “
B ODPOMeXYTKe —%; E]’ uro tg(arctg a) = a. Haiigmre

tg(2 aretg a), sin(2 arctg a) u cos(2 arctg a).

Ob03HAUEM CHMBOJIOM arccig & TAKOE THCNO, BAKIIOYEHHOS
B OPOMEXKYTKE (0; ‘.'t). uro ctg(arcetg a) = a. Haligure

ctg(2 arcetg a), sin(2 arcclg a), tg(2 arcetg @) u cos(2 arccig g}

MoKeT nH YHCH0 ¢08 @ OBTh HPPADHOHANBHBIM, 8 THCIO
cos 2a panuoHaabHEIM? Ecai MoMeT, TO NpHBEAHTEe NpHMED,
ecay He MOXKET, To O0bACHATE MOYEMY.

Momer o uncao cos 2@ OHTH UPPADMOHANBHBIM, 4 YHCAD
cos a4 panuoHAMLEEIM? Ecir MoMeT, TO OpHBELUTe HpHMep,
eI He MOXeT, TO ofpacEATe noueMy.

MoryTr a1 ofHOBpeMEHHO 9HCHAA COS 4, sin a OhiTh BRppatmo-
HANBHEIMH, & YHCJIO tg% panHoHaAbEKM? Ecau MoryT, To
NpHBEIHTe IPHMED, eCIH He MOTYT, TO OOBACHUTE MOYEMY.

YupocTuTe cos 0. - cos 2¢ - cos 40t - cos 8a - ... - cos (2"~ 'a), rae
o 2 kn(k € Z). YeMy paBHO YKa3aHHOE NPOMIBEeIeHHE, €CAH
o = kn?

Hafizure HanbGoabllee H HANMEHEIIee JHAYCHHA GYHKIITH;
a) f{x) = 5 - cos x + cos 2x;

6) f(x} = 2 + sin x + 3 cos 2x;

B) f(x) = 7+ 4 8in x — 4 sin x cos? x + sin 3x;

r) f(x) = 4 cos®x - cos 3x + cos 2x + 1.

Ha#iguTe BCe 3HAYEHUA ¢, OPH KOTODHIX HaWOOJEIIEe 3HAYE-

Hue $yHEKIUK paBHO M:
a) f(x) = cos*x - sin*x +¢, M = §

6) f(x) =sinxcos xcos2xcos 4x - 1-¢, M = 10.



§ 42.

42.01.

42.02,

42.03.

42.04.

42.05.

42.06.

GOPMYNbl NMPEOGPA30OBAHUA MPOU3BEAEHUA
TPUIOHOMEYPUHMECKUX ®YHKLUMA B CYMMY
M CYMMbLl B NPOUIBENEHUE

Henonbsya GopMynnl Aad cos(x + y), nonyiHre QopMyabl
ana npeofpasoBaHUd B CYMMY CACAVIOMIHX Ipoussefenuii:
sin x gin y u cos x cos y.

Boiuucaure (42.02, 42.03):

a) 2 sin 78° gin 42° — cos 36°;

6) 2 cos 13° cos 58° — sin 195

B) 2 &in 139° «in 101° + cos 218°%
r) sin 5° sin 10° - cos 35° cos 40°.

a) 2 sin 41° sin 19° — cos 22°%

6) 2 cos 91° cos 54° — sin 36%

B) 2 gin 101° sin 49° + sin 325°;

r)} cos 29° cog 332° — sin 74° sin 134°,

Henonssys @opmynsl ans sin(x + y), noayunre dopMysL
aaA npeo6pazoBaHHA B CYMMy NpoM3pegeHMs Sih x sin y
M cos X cos V.

Brrunexure (42.05, 42.08):
a) 2 gin 28° cos 17° - sin 11°;

6) 2 sin 38° cos 7° — cos 595
B) 2 sin 101° cos 49° + sin 232°;
r) sin 129° cos 201° — sin 171° cos 99°,
a) sin(30° — 2¢) cos(30° + 2t) + sin(45° + 2¢) cos(2t — 45°);
X xrx _x inf1E | X R x)

6) sm(z )ws(lz )”m 12+2)°°B(12+2)’

i x,.¥ x_ ¥ _
B)SID[60°+2+2)CCB(2+2 60°]+

+ sin 330° sin(x + y);

r) s1n(8+———)cos(——%+%)
~onl g -g)eli 39
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42.07. Moramure BamHbE QOPMYALL NOHUIEHUR CTMEREHU:

2 x _ 1 - cosx, 2x _ 1+ cosx
sin” 5 3 5 CO8 g 2 *

42.08. Brmpasure sin'x + cos'x uepea:
a) cos 2x; 6) sin 2x; B) cos 4x.

42.09. Haitaure sin®t + cos®t, ecum sin 2t = s.
42.10. Hangure 8in®t + cos®t, ecom sin 2t = s

42.11. Hcooxbaya peayabratsl 3agag 42.01, 42.04, npechpaayiire
B CYMMYy CJCAyIOlUIHe NPON3BEeleHHA:
a) sin x sin y sin 2z B) §in x cos y €os 2;

6) sin ¥ oo8 ¥ sin z; r) oS X COS Y CcoS 2.

42.12. Hoxaxure, 9To A1A JWOOGHIX THCENX @ H & CyLUECTBYeT eguH-
X — y = ag

CTBeHHAH MApA 9MCEN X B Y TAKHX, 9TO { b
x+y=b

42.13. Ncnonwkaysa GopMyAsl CI0KeHHA H pe3yJbTaT safaun 42,12,
npefcTaBbTeé B BUREe NPOH3BEASCHHA TPUTOHOMETDHIECKHX

GdyHROUA CyMMY:
a) sin @ + gin &; B) cos a + cos b;

6) sin a — sin b; r) cos a — cos b.

IlpeacTaBETe B BHJe NDOH3BEASHAA MM YaCTHOTO TPHIOHO-
MeTprIecKuX QYHENMA Bripaxcenne (42.14—42.16):

42.14. a) tg a + tg b; r) ctg a — ctg B
6) tga-tg b a) ctga + tg b
B) ctg a + ctg b; e) ctga - tg b

42.15. a) sin x + sin 2x + sin 3x;
6) €in x + sin 2x - sin 8x - sin 4x;
B) sin’x + sin®2x - sin®3x - sin*4x;
r) cos®x — cos? 2x + cos®3x — cosZ4x.
42.16. a) sinc +sinB + siny,ecma+p+y=m
By tga+tgf+tgyv,ecmmo+p+y=m



42.17.

42.18.

42.19.

42.20.

42.21,

42.22,

Briuuciaure:

sin 7% - gin X sin 3& _ g 28

e R
TR _ oo B [
0818 T %3 €018 ~°*® g

Haolpasure HA KOOPAMHATHOH IIOCKOCTH Bee TOUKH (X5 y),
KOOPAMHATH! KOTOPHX YROBIETBOPHAIOT YPABHEHHIO:
a) 28in{x + y) cos x = sin p;

x(y - 1) x(y + 1) 2 x
G) cos oS = ¢cos8” =.
) 2 2 2
CpaBHENTE 3aKaANHEIE YHCIOBEE BHIDANKEHNHA:
sin 1° cos 1°

a)mnm; B) cos 1 8in 3 u cos 1,5 sin 3,5;
2 3,2
ﬁ)ﬁg"auxsg, r) 8in 1 &8in 3 u cos 1,5 cos 3,5.

CpaBHHTe 3aJaHHEI¢ THCJIOBLIC BRIDAYKEHHHA ¢ HYJIeM:
21 cos? 7

2 2+sm35m4

a) sin” =
Y 2 10 ; 11

= _— 4 ——
G)mnacos 3 :sisin3

CpaBuuTe;

a) cos x co8 2x u cos 3x, ecam X — YHCIO HNePBO 4eTBepPTH;
6) cos x €08 2x U cos 3x, ecE X — YHCIO BTOPOHA YeTBEPTH;
B) sinxcos2x u sin 3x, econ 0 < x < W;

r) sin x sin 2x u sin 3x, ecIE X < x < %-

Haiiginre Haufoapmee A HAEMeHbINee 3HAYeHHA QYHKIHA:
a) f(x) = cos x sin 2x - sm(sx cos(si': %),

1lx o 5x e _ 1) oqf52 , x).
6) f(x} = sin =% cos - - °°s(2 4)°°B(2+4]’

) f(x) = sin Bx cos 2x + coa(ﬁx + i—) cos(zx + .‘i),

r) f(x) = ﬁ(sin 5x cos 3x + cos(5x + 3;-) 003(33: - %)) +
+ cos 8x.



42.23.

42.24,

42.25.

42.26.

42.27.

42.28.

284

Hafigare Bee 3HAYEHHA ¢, OPH KOTOPLIX HAWOONbLIOEe JHAUE-
Hie dyaKOUH f(x) pasHe sagaaHOoMY wucay M. na ramzoro
HAAeHHOTO 3HAYLHESA ¢ HalZHTe HANMEHbINee SHAUCHHAC

dyaxnun f(x):
a) fix)=c+ 5 sin x cos Tx — 2,5(003(% - ﬁx) - cos(% + ﬁx)}

M=-8;
8 fix)=c+ Jﬁ(sin 3x sin 5x + sin(% + 5x) cos(% - Sx)],

M =100.

HaiiguTe BCe 3HAYEHRWHA ¢, OPH KOoTOPEX GYHEUUA gZ(X) =

=2gin € +23)x cosE —23)x — gin 3x DpuEMMaeT HanGOLIIEE

3naqem«1enque:a)x=%; 6)x=%; B)yX =T r')x=i’—;.

B oTBeTe 3aNMIDHTE HAMMEHLIIee MOJOKHTEILHOe SHAYSHHE ¢,
HaiiguTe BCe 3HAYeHHSA €, NPH KOTOPEIX $YHKOHA

- x e+ 2 &, fe=-2x)
g{x)=14 cos(m 7 ]cos(m t ) 7 cos 2x
IpHHUMAET HauMeHhilee 3HAYEHHE B TOUKE:

= E' = 1:—' = = 5_1t
a) x = g ) x e B) X =T r) x 12"

B oTeeTe 3anMITETe HAHOOAbIIEE OTPHOATEIBHOS 3HAYEHHE C.

Hoxaxture, 9T A0 J060TO 3HAYEHHAS X BHIOIHACTCH Heépa-
sercrso cos(x + 1) cos(x — 1) < cos(x + 3)cos(x - 3).

ITycTs amMena x, y, 2 TAKOBHL, UTO COS X = COS Y COS 2 U
cos x + cos y # 0. Joxa)ure, 4TO B 3TOM CAYYAE BEDHO pa-

x+y x—y
Tt
2 €3

BeHCTBO tg = tg? %

ITyers quena x, i TakoBH, 9T0 2 sin x = sin(x + 2y). Joka-
JKHTe, 9TO B 9TOM cJyUae BepHO paBeHCTBO tg(x + y) = 3 tg p.



42.29, Tvere x # 2kn, k ¢ Z. JokakaTe, 4TO B 9TOM CJIydYae BEPHO

paBeHCTBO:
L m+lx _onx
sin === sin © :
in X
82

a) sin x + sin 2x + ...+ sin nx =

(rt+tx , nx
008— ai.nz.
sin%

) cos x+cos 2x + ... +cog nx =

§ 43. NPEOBPA3OBAHUS
TPUFOHOMEYPUHECKWUX BbIPAXXEHWUA

HoraykrTte TOXIecTEO (43.01—43.07):
tg3c _ -t

43-01- tga_l_stg!a'
43.02. sin o + sin 3¢ + sin 5¢ = tg 3.

co8 © + co8 3¢ + cos 5ot

tg2xtgx _ .
43.03. Teor—tgx 2x—tgx_sm 2x,
43.04. a) (sin o — sin B)}(sin o + sin B) = sin(o — P) sin(a + B);
fctgo—tg a—2tg 20 — 4 tg 40 = 8 cig 8a.
sin? 4o
43.05. 2) 35+ cos S0 + 008 B0
6) sin o + 2 sin 3¢ + sin S = 4 sin 3o cos? o
B) sin 2¢ + sin 4¢ - sin 6o = 4 sin o sin 2o sin 3o.

= 2 gin ¢ sin 20;

e o) -l

= e

o2

43.06. = gin® x.

4
43-07. a) E% = tgxﬂ.;

3-4m52a+cos4a=tg4a.

6) 3+ 4 cos 200 + cos 40
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43.08.

43.09.

43.10.
43.11.

43.12.
43.13.

43. 14.

43-1 5-

43.16.

43-17.

43- 18.

Hoxaxkure roxgectno (43.08—43.13):
a) 1—sin4a+ctg(%n—2a)cos4a =0

ginx + cosx _sec’x+2 _ _ 2
6) Sinx — cosx tgf8x-1 tgx+1’

ctg o + ctg(270° + o
£G_§27m+a; - 2c0s(135° + ©)cos(315

= 2 cos 2a..

cos? o — sin? 2¢ = cos? o cos 20 — 2 sin? ¢ cos? (.
1 — cos(2x — 1) — cos{dx + ) + cos(Bx — 21) =

= 4 cos x cos 2x cos 3x.

8in o - sin 20 + sin 8¢ = 4ms(-3—;i)coaasin(%).
a) 3 — 4 cog 2¢ + cos 40 = B sint ¢
5 gin’? 20 + 4 sin? o — 4 sin® & cos® o
) 4 — sin® 20 — 4 sin® &
¥opocrure Bripaxenue (43.14—43.18):
1+tgo+tgi

l+ctg o+ ctg’ o

gin 2x — sin 3x + sin 4x
cos 2x — cos 3x + cos 4x°

= tgion

(sin 2 — sin 6a) + (cos 20 - cos 6a)
sin 4a — cos 4o )

1-gin ¢
2 (g f) e

sin o o

ﬁ)sinzu(1+ 1 +ctguIl—si; +ctga}

cos 2o

B) &n® 2ulcte’ o — 4 o)’

tg(180° — o) coa{180° — o) tZ(90° — )
) “in(90° + o) g (90° — o) (90" + 00) °

6 2sin 20 + 2 co8’ o — 1)
) 508 a - gin & < 008 3o + &n 30

B) 3 cos? x — 4 sin x cos x —sin® x - 1.

o)



43.19.

43.21.

43.22.

43-23-

BeruncauTe (43.19—43.23):
a) 4(cos 24° + cos 48° — cos 84° — cos 12°);
6 96 ain BO° ain 65° sin 35°

) %in 20° + sin 50° + sin 110°"

a) 128 sin? 20° sin? 40° sin? 60° sin? 80°;
6) tg 20° tg 40° tg 80°;
ctg 15° +1
B} S g 15° "
a) tg 9° — g 63° + tg 81° — tg 27°;

in -~ x X 2 g
6)96~/§sm4800548c0524005120036.

a) cos 10° cos 50° cos T0°;
6) sin 160° cos 110° + gin 250° cos 340°.

gin 110° sin 25(F + cos 540° cos 290° cos 430°
cos® 1260° )




1-
2.

4.

10.

11.

NOBTOPEHME:
3A0AMM BCTYMUTESbHLIX 3K3AMEHOB B BY3bl'

MINIY

Permure ypasuenne Jx + 3 + V3x - 2 = 7.

1
x+3
b-x

Hajiaure oGnaacts onpegeneHus GyHKOHN I =

. Ipx xakoM sHavenny g xpueas ¥ = x° + | a |x + 25 kacaerca ocn

Ox?

K 20% -my pacTeopy coau nobapunm 25 r colH, Dociae Yero KoH-
OeHTpADKA pacTBOpA cTala pasHoit 36% . Haitaure Bec mepso-
HAYAJIBHOTO PACTBODA.

Bes noMoIM KANLKYJIATOPA BEIACHUTE, 4T0 Gostbine: 7 + 2J2 um

1+J§.

. Haiigure MMHHMaXbHOE Oexce b, mpH KOTOpPOM ypaBHeHne

2+ 20 - 2)x + b — 106 + 12 =0 umeer ABa PASIUTHEIX KODHA.

. Unena x, y, 2, t 06pazywT apadMeTnUecKye nporpecenio. Joxa-

aHETe, uro &% — 37 + 322 - 12 =0.

MI'Y

DaKyALTET TOCYIAPCTEEHHOTO YOPABNCHAA
Pemure ypasnenue | x* — 13x + 36| =36 — x%|.

B MarasuHe omemzbl MpoBozMiaachk pacnpoiaxa. KoerioMu mpo-
FABATACE CO CKEAKOIT 20% , muamm — co cxkrgroit 40% . Ioxy-
NATeJb KYIIJ KOCTIOM H miam 3a 9180 p. B cymmMe, 3annaTHe HY
32% MeHBIe HX CYMMapHOH mepBoHAYANbHOM Ienn. HaliauTe
NepBOHAYAJBHBE OEHEI KOCTIOMA Y ILUIAIIA.

Huacratyr crpan Asum M Adpuxn

Pemare HEPABEHCTBO 4@ = 0.
P 6 + 3xV3 - 227

13 nyExTa A B nyEKT B, paccToAnHe MeXAY KOTOPHIMH PABHO
10 KM, OTOPABHIMCE B PA3HOE BpeMsd DEIMEX0J, BCANHHE H BEJO-

! Samayn, IIPRBEJeHALIE B AAREOM pAsAe/e KHHPH, MONOODARE B COOTBET-

CTBHY ¢ TEMAMH, H3YIAEMEIMH B 9-M KJacce, HOITOMY MOTYT GBITh PaCcCMOT-
PEHEl IIKOABHAKAMA 3TOr0 BOJIDPACTA.



12,

13.

14,

15.

16.

17.

cuneaucT. UsBecTHO, ITO HX CKOPOCTH NOCTOSHHK M 00pasyiT B
YKASAHHOM NopdaKe apudMeTauecKyl0 oporpeccuio. IlepenM 1z
OyHKTA A BRI OeINexXoi, KOTopOro B cepeiHHe MAPIODYTa ofo-
rEal BeJOCHOeAHCT, BhleXannruii us A Ha 50 MuH mosKe merme-
xozga. B nyarT B nemexos npHOBI 0ZHOEPEMEHHO ¢ BCATHAKOM,
BHeXAaBIMM B3 4 HA 1 4 15 MuE nmos:xe memexofa. Onpeaennre
CKOPOCTH YYACTHHKOB MaDHIPYTA.

Ha¥ianure BCe 3HAUSHHA DADAMETDA &, OIPH KAMKAOM H3 KOTOPBIX
CcHCTEeMA YPaBHEeHHIT

alx + 2+ y = 3a,
a+2x® =y +(a+ 2P

umMeeT He Gonee IBYX pemeHwii.

_4+3c-4
VO + 2/3x - 22

Paccroamue mexay ropogamu A 1 B pasao 200 kv, Ha nyaxra A
B PA3HOE BpeMd Bhlexaau apTobyc, MOTOIUKI H ABTOMOOKIIE, CKO-
PCCTH KOTOPHLIX NOCTOAHHLI M O0DASYIOT B YKASAHHOM IOPAAKE
apudMeTHIecKyK nporpecciio. IleperM B3 A OTHIPABHICHA 8BTO-
Byc, B cepesaHe MAPIIPYTA €r0 AOTHAN ABTOMOOHIEL, BhIEX&BHIHIT
Ha 4 7 nosxe aBrobyca. B nyaxrT B asrobyc npmlein ogHOBPEMEHHO
¢ MOTONMKJIOM, BHEXaBIIHM H3 A Ha 6 ¥ 40 MEH moaxe apTobyca.
OnpegeymTe CKOPOCTE ABTOOYCA, MOTOIHKIIA H ABTOMOOHIISA.

Pemure HepaBeHCTBO

Haiigure Bce 3HATEHMA UADAMETPA @, TPK KANKAOM H3 KOTODHX
CHCTEMA YpaBHeHHH

x +a(y +1) = 2a,
L +a@f +D)=a’ + 2

AMeeT Goxee ABYX pemesiii.

Coumonorngeckuit daxyasrer

B ropome N 3a mocneaHuii Toj YACAEHHOCTh HACENeHAA YMeHbB-
mniack Ha 4%, a uHcao GespaboTHeIX ypenwaumoch Ha 5%.
CROXBEC ODPOOEHTOEB OT 00IIero YHCIa KHETeneil cocraBaalor Gea-
paboTHBI€e, ecul ToA Hasag ux 6e10 8% 7

Hadigisre Bece sHAYEHHR DApAMETDA @, OPH KAXIOM H3 KOTOPHX
paccTOSHMe MeXKIY KODHAMH ypabBHeHMS ax® + (2a + 2)x +
+ (@ + 3) =0 6oapme 1.
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18.

19.

20.
21.

22,

23.

24,

25.

Pemmure ypaBEeHHE dz"'Tx - #% =1.

d?alcy:u:re'r IICHX0JIOTHH

Ilpu KaaoM 3HAYEHHH OADAMETPA 4 DEIUHTe HePABEHCTBO
ax'+ x* + (2a + 3aHx? + 2x + 6a® > 0.

JxonomMuIecKknil daxyssTeT
Pemure mepasencTso |22 — 8x + 15| < |15 — «%|.

Bpokepcras ¢upMa mpuobpena fpa nakeTa akmmii, a saTeM KX
npoaana Ha ofmy cymmy 7 man 680 Thic. p., IOOYYHAB OPH HTOM
28% npubeina. 3a xKaxyw cymMy Gupma opHobpena Kamabil ma
NaKeTOB 8KOHI, ecAH Np#d Opoga’ke MEepPBOro naKeTa ITPHOLIAB
cocraBuna 40% , a opn npopake Broporo — 20%?

Daxonormuecknii gaxKyanTer
(coenuaabHOCTh <IIpHKNagHAasA AHHCBHCTHKAS )

IIpy KakMx 3HAYEHHAX IADAMETDA & Ha IJIOCKocTH (X; ¥) cyme-
CTBYET KpYT, cofepsamuii Bce TO9KH, YAOBIETBOPAIIIHE CHCTe-

2y -xx1,
Me HepaBeHCTB ¥ + 2X < 2,
y+ax=-1?

IIpa xaKux 3HAYEHMAX NAPAMETpa P HA MIOCKOCTH (X; Y} cyme-
CTBYET KPYT, COAEDIKAIHI BCe TOUKH, YAOBIETBOPAIOIHE CHCTE-

1-y=2px,
Me HepaBeHCTB <X — 2y < 1,
y+2x<-22

T'eorpaduuecknii paxyaprTer

IIpr Kaxux HeJEIX 3HAUEHWAX MAPEMEeTpa X2 CHCTéMa HePABEHCTD
x4+ y® - 2x + 4y < K + 10k + 20,
{5.:* +5)° - 2kx + by <5 - K

uMeeT X0TH OBl OfHO pemenue?

Teonormgecknii haxyasTeT

- x-3[+2
Peurnre HepaBeHCTBO ]]m‘m < 0.



26. IIpu DpoBefeHNH OILITA PACTEOD A GBUI MOnydeH DACTBOPEHHEM
HeHyJeBoro oibeMa KHCAOTH B BoAe. Pactsop B Oua moayueH Ha
pactBopa A jpobaBieHHeM HEKOTOPOro 00beMa BOALI, a pacTaop C
moJydeH u3 pacTBopa B acbapneHHeM YKe APYTOTo KOAHYECTRA
Boapl. H3BecTHO, YTO KOHIEHTPAIIKA (OTHOIIIeHHe 0fbeMa KHCJO-
TH K o0memMy ofbeMy paACcTBOpA) OIPKH MONyYeHHMH pacTeopa B
YMeHLITHIACH N0 CDABHEHMIO ¢ KOHOEHTpanHeit pacTteopa A Ha
20% , a xoEODeRTpanHA pacTeopa C B 2 pa3a MeHbINE KOHIEHTDA-
nuu pacteopa A. Bo croabko pas Goabme Gb110 fo0aBnaeHo BOALI
npH Doaydenuy pacreopa € u3 pacTeopa B, 1eM OpH nOAyYeHAN
pacteopa B uz pacteopa A?

1 4
27. PemnTe HepaBeHCTBO % 20

__1_
x-T

m,__ 5

2 xty-zxy
28. Pemmire cueTeMy ypapHeHHH | rry-uw

10
2x + y+ — =4 + xy.
L y Xy y

Eg + .——-.——-.5 =
2 _ ]
29. PemuTe cucreMy ypaBHeHHH | 120 Tray-wy

B _ - 4-x-2y
o Y x -2y

DaxyapTeT NOUBOBEICHANA

30. Haiianre apudMeTHYECKYI0 IPOTPECCHI), B KOTOPOIl cyMMa wie-
HOB, HAYMHAA ¢ IEPBOro, CKOJBKO Gbl MX HY B3ATh, BCEra DABHA
VTPOCHHOMY KBAADPATY YHCJAA ITHX WICHOB.

31. Haiigure cymmy n unesoB paga 7+ 77+ 777 + ...

32. Pemure ypaBHeHHe B NeALIX wuciax: 5x% + 6xy + ¥ = 7.

Buogormaeckuii daryasrer
H QaARyIsETeT PYHIAMEBTANLHON MEeNHIIMELL

\‘x2+5x—84;o
x-T ’

33. PemuTe BepaBeHCTBO
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34,

35.

36,

37.

38.

39,

40.

41.

42,

43.

44,
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XuMuuecknin PakyanTeT

1 Buicmmii KoM HAYK ¢ MATepHAIAX

Pemure ypasmenme |x — 1| +|x + 1|+ |x - 2| + |x + 2| +
+ oo + | % = 100| + | x + 100| = 200x.

PDyaxmoua f(x) Lnd BeexX X yAOBIETBOpSAET ypaBHeHHD f(x + 1) =
= f(x)} + 2x + 1. Haitgure f(2001), ecxm f(0) = 0.

1,1
Pemute HepaBeHCTBO [z-2] Jx+2[

Pemrnre ypasHeHHe

J6x -2 —5+J6x- £ —8=3+Jax- 2 - 3.

Dyarous f(xX) 408 BCeX X YROBIETEOpHST ypasHeHHIo fix + 1) =
= f{x) + 2x + 3. Haitunre f{2001), ecan f(0) = 1.

Bricomii Xoxmea)®s HAYK ¢ MATepHANAX (OoJIMMIAANG)

Pemure ypapaeHRe % -xf = 1% - x.

VYuuTelEHHIIA ONpAHECHA B Kiace cueTHEe namouku. Jlern packia-
OBEIBAJH 1X B marerHkn. Koraa pasnosunn no 2 DAOYKH B KaX-
JIBI TAKeTHK, TO OCTANACE 1 JMINHAA MaA0YKa. S3aTeM DAIIOMKILIA
no 13 mITYK B DaKeTHK, ¥ TOrA OCTAJNOCH 7 JHIDHUX najgouek. Korna
JHe TAMTOYKHK PAINIOKHIH 110 9 INTYK B TaKeTHK, TO JHIIHUX HE OKAa-
sanock. CKoONLKO, caMoe MeHbmee, OLLI0 CUeTHREIX NAOTeK?

XumMuecKHA ParyapTeT (OXUMIKRATA)

|x-1] _|x+1]
Penrure ypapHenue [x-2] [x+2]

IlocregoBaTebHOCT YHCET &y, Ggy d3, ... VCTPOCHA CIACAYIOLMINM
obpasomM: g, = 1, Ka¥goe OocaeSyIOMee THCAO PABHO YEABOSHHOR
CYMMe TpeAbIAYIHX THCeN, T. €. &, = 2a,, ;= 2(a, + a;) 1 7. m.
Haiigire nponseegeane BCeX YHACET OT 4, A0 an;-

IlocaeRoBATEALHOCTD THCRN &, Gy Oj, ... YCTPOEHA CAEAYIOIMKM
ofipasoM: @, = 1, KaKJoe DOoCHeRyIOMEe THCAO PABHO YTPOeHHOR
CyMMe NpegeIIyIonX THCeJ, T. €. &, = 34,, 4z = 3(a, + a,) u T. m.
HaitauTe DpoussefeHHe BCEX YHCEH OT ¢y A0 @99;-

Dnguvecknii daxyasrer

1,1
Pemnte Hepasencrso j5—— ~ y -2




45,

46.

47.

49.

50.

51.

DAKYALTET BHIYACIHTENLHON MATEMATEKH H KROSPHETHEN

CyMMa nepBhX Tpex 4wieHOB apu@MEeTHYeCKOH IpOrpeccHH pas-
HA 27, A cyMMa nepBHX nATH Wienor pasEa 80, CymMma xaxoro
YKHCIa TepBRX YJIE€HOB Oporpeccan paBHa 4867

Ha nysxra A B oyEKT B BHiexan meperi memocumeauct. OgHO-
BPEMEHHO ¢ HUM ¢ TAKOH JKe CKOPOCTHIO U3 NYHKTA B B A BRIEXAN
BTOpOH Bedocunenwer. UYepes HeKOTOpPOe BpeMs DEPBEIA BerocH-
OeAHCT YBeJIHYMJA cKopocTh Ha 10 kM/4. Ecau 66 OH cpasy e
RBHTAJICA ¢ VBeTUYEHHON CKOPOCTBIO, TO €0 BCTPEYA CO BTODPHIM
BeJIOCKHOeANUCTOM cocToanack 6bl Ha 3 4 pamsine. HasectHo, uTO
paccronapre Mexay A 1 B pasno 180 kM, B MOMeHT HIMeHEHHSA
CKOpOCTH [E€PBHIM BEJOCHOEAHCTOM PACCTOSHHAE MEXKIY HAM K
BTOPHIM BeJOCHIESECTOM OLIO MeHbIUe T( KM, Ha BeCh OYTh U3
A B B nepsmlit pesocuneaucr sarparna 15 u. HalizuTte nepso-
HAYAJBHYIO CKOPOCTh BEJIOCHNIEAHCTOB,

Tperuii unen apudMerndeckoii nporpeccu B 6 pas Gonbme nep-
BOTO 4WIEHA, & CYMMAa DEpPBMIX ceMM wiaeHoB paBHA 119. Cymma
KAKOrO YICJAA IEePBHIX WIEHOB Dporpeccun pasga 4167

Hs nyErTa A B nyHKT B Brmen nepsuii nemexod. OxHoBpeMen-
HO ¢ HHM C TAKOI e CKOPOCTRI) H3 NYHKTA B B A Buimen Bropoil
memexos. HYepez HeKOTOpOe BpeMA HEPBRIA MemIexof YBeJIHUHJ
CcKopocTE Ha 2 KM/4. Eciiu Ol OH cpasy ke IXBUrAJcA ¢ VBeJH-
YeHHOW CKOPOCTEIO, TO €10 BCTPEYA €O BTODHIM MEIeXomoM Co-
croanacek 66 Ha 1 u pareme. HaeecTHO, ITO pACCTOAHVE MEXAY
A 1 B pasro 60 KM, B MOMEHT H3MEHEHAA CKODOCTH MEPBRIM IIe-
MEeXOoAoM PACCTOSHUEe MEeXAY HHM H BTOPHIM OelllexofoM OnLio
Gosabwe 20 KM, Ha Beck OyTh M3 A B B mepBwii memexox aarpa-
Taa 11 u. Haifgire nepeoHAYANBEYI0 CKODOCTE OEINeXO/0B.

CyMMa ODepBRIX JeTHIpeX YIeHOB apHQMeTHYeCKOM NpOrpeccHH
paesa 56. Bece wirenbl 9Toil mporpecct — HATYpANbHBIE YHACKTA.
Jseragnarerii unen Gonpine 67, Ho Menbime 74, Haligure gsaa-
OATHI TJIeH 2Toll OpOrpeccHH.

v+ 3x < -3,

Hadigure
P I IR S | e

Cpenn Beex pemenuit cucreMur {

TaKoe, IPH KOTOPOM BHIpakeHHe x° + y* — 6x — 8y + 25 npumm-
MAeT MHHAMAIEHOS 3HAYeHHE.

IIpu pcex 3HaYeHHMHAX mapaMeTpa b pemuTe HepaBeHCTBO | 2x +
+38b|< x + 1.
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52, C BOE: eHnii eM 2y - x < -6, Samre
. [ BCEX PeIIeHMIl CHCTEME H
per pe 2+ -2x+By<-9 —

TaKoe, IPH KOTOPOM Bhipaxenue x° + i + 2x — 2y + 2 npunumMaer
MHHEMAJBHOE 3HAYeHUE.

53. Ilycrs [x] o3EavaeT ueayio IACTE THCHAA X, T. €. HAnGoXbImee e
JIoe YHMCI0, He OpeBocxondmee x. Haligure Bce KopHHM ypasme-

[x+ ] 7 J_-[x]

MexagpHKO-MaTeMaTHIeCKHi daxyarTer

54, Pemure ypasHeHHE

8x-2|x-2|=3/3x + 18 - 2|J3x + 18 - 2|.

55. Pemmure ypasHeHUe
4x - 3|x—1|= 4/5x + 14 - 8|/5x + 14 - 1|.
56. Haiizute Bce 3HaYEHUA NapaMeTpa @, OPH KAMIOM M3 KOTOPHIX
rpadbukn pyExumMit ¥ = .3“7*'.1. uy= 4xa4‘-t3_al— 7

KOODAHHATHYI) INIOCKOCTh POBHO HA IATH qacreit.

pa36HBaioT

$7. Haligure Bce aHAYEHMA NAPAMETPA @, NPH KAKAOM H3 KOTODBIX

rpabukH GysEKnMiE Y = % uy= w paabusaror

KOODAHMHATHYIO ILUIOCKOCTE DOBHO HA NATH qacreit.

BBEICITAA NMIKOJA 9KOHOMHKH

x+4 _
58. PemliTe HEPABEHCTBO i 2-x

59. CymMMa nepBuIX Tpex WiIeHOB apadMeTHYecKOH DpOTrpecCHH paB-
HA 24, a ¢ymma Tpex nociaegaaXx — 105. Ileperiit uxen pasen 5.
HaliguTe BCce YaeHLI 3TOH OPOTPECCHH,

60. Paccroaune Mexay nyexTamu A u B pasro 2800 kM, F3 nyuxTa
A B OyHKT B BBIEXAN TRHK ¢ DOCTOAHHON cKopocThbio 60 KM/4.
OnHOBPEMEHHO HABCTpEUY eMY M3 NYHKTa B Buexas GpoHeTpaHC-
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61

62

&4

neprep ¢ nocToxanoil ckopocThio 80 kM/4. B 9To BpeMs U3 IyHKTa
A ¢ NOCTORHHOH CKOPOCTHIO BhIIeTena uyaf. Homxeres zo Gpo-
HeTPAHCIIOpPTEepa, UYJIA OTCKAKHBAET H JIETHT HA3ZRK K TAHKY, He
MeHad afcomoTHOH BeINTHHR ¢Boeil CKopocTH, OTPaZHBILNACE OT
TaHKa, OHA ONATH JeTHT K (poHeTpaHCHODTEDY, He MeHAA abco-
JIOTHOH BeTMYHHE! CROe CKOPOCTH, H T, A. TaknM o6pasoM, nyas
JeTAET MEMAY TAHKOM ¥ GPOHeTpAHCHOPTEDPOM ¢ MOCTOSHHOK mo
aGconrTHOI BeIMINHE CKOPOCTRIC BILIOTE KO MOMEHTA HX BCTPE-
yu. M3BecTHO, YTO K MOMEHTY BCTPEYH TAHKAa H OPOHETPAHECIOP-
Tepa myxsa npoaeTeaa 20 000 xm. HailianTe ee ckopocTs.

Jdna xamnoro sHadeHMA napaMmerpa b Hallaure ymeno KopHe:d
ypasaenuda 4x% + 12x + |8x + 24| =b.

dupmMa upoaaeT apToMobman ABYx THOHOB: A m B. Kamagiii
NpOoJasHEIA aBroMobuianL THoa A npuHocHT 500 xonapos mpu-
onum., Kaxaerii nposanssiit asromofuws Tana B npaaocaT dupme
1000 xonnapos nprdnae, Copoc Ha ABTOMOGUIH THUKTYET CIENY-
wigEe orpaEuuyenund, Ofumiee 4HMCI0 ABTOMOOMJEH, DpPOAAHHEIX
dupmoii 3a Hegemio, He npernimaer 10 mryr, Urcoo aeromobuneit
TuHa B, npoaaaurx dupMeil 3a Hegemw, cocTanageT MeHee 20%
oT ofImero uHucja NDOAAHHEIX 3a Hefedw, V3-38 DPHBIEKATEIE-
HOCTH EIA DoKynateneil Gojee Aermeroil Mojean apToMObDEIA
YUCIO NPOAAHHEIX ARTOMOGHIeH THRA A mpepwiaer 5 mTyK, BhI-
YHCAHTE MAKCHMAJILHYIO TPHOBLIE, KOTOPYI0 GHUpMa MOMET II0-
JIYYHTE 38 HeAeI0 OPH AaHHLIX OrPEHHYeHNAX (IPH YCJIOBHK, YTO
3a Hegemo GUDMa DpogaeT mejoe THCA0 aproMoburedl xasuoro
THna). Karoe npit 9ToM 101 HO OBITH 9KCI0 MPOAAHHEIX ABTOMO-
OGuureil THOA A H KaKoe THCAO DPOAARHHEEIX aBToMOOHAeH THoa B?

Cronbko xopHed Gonpme —1 (B 3aBMCHMOCTH OT HapAMETPA 4)
nmMeer ypapseHne 2x° + (2a + 6)x + 4a + 12 =07

JIOBa dApMEHHEIX KHOCKA, npefcTaBaamux ¢upmu «Ilencu-
Kona» 1 <Koka-konas, pacmosioaKeHBEl HA OFHOM HEPEKPECTEE M
ReJAT PRIHCK HOPOXJATUTENLHEIX HAMHTKOB B 3TOM TOUKe ropoia
(kaknad B3 dUpM NpoAAeT HANMTKM B IJaKPHTHIX OVTBIIKAX).
B TeueHHe mOJyYaca MM YA&NOCHE NpogaTk 66 Gyreiaox. Yucao
OVTHIIOK, OIPOAAHHEIX KAKAON H3 HNX, MeHbIIe YABOSHHOTO YHC-
Ja OYTBUIOK, OTPOAaHHHIX Apyroi ¢upmoit. Keanpar ogHol mec-
Tolf yncya OYTHIOK, npofaHHNX <IlenmcH-Koiaoii», MeHBIIE
VMEHLIUeHHOH Ha § DOJOBHHLI yuCas OYTRUIOK, OPOAGHHMX QHp-
Mot «Koka-Koaas. CKoABKO GOVTELIOK OpoRata Kaxjuas dupmMa?
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65. Or npncTasn A K nDpucras® B OpoTHR TeueHHA DPeKH OTOIIEN
Katep, coGCTBEHHAS CKOPOCTh KOTOPOTO (CKOPOCTh B CTOAYeH Boze)
B 7 pas GOJEILE CKOPOCTH TeueHNA peKH. ONHOBPeMEeHHO BEABCTPEY
eMy OT IpHCeTaHK B, paccTosHHe OT KOTOpoii X0 A o pere paBHO
20 gm, oromna dogka. Ha xaxom paccrogaun or B mpouzomia
BCTPEYs KATEPa H JIONKH, eCJIH H3BECTHO, UTO Yepea MOTIACA TOCie
HAYEIA ABMMKEHHN JOAKE OCTABANCCH 4 KM X0 MeCTa ECTDEuE
H YTO KATED 3aTPATHA Ha OYTE A0 BCTpedH ¢ Helt Ha 20 MuH Gosb-
e, 9eM HA OYTh OT MECTa BCTpedr A¢ nyHKra B?

66. IIps KaKMX IHAYEHHAX ODAPAMETpPa 4 OXHH KODeHb ypABHEHHRSA
(@+ 1)x?- (82 + 2)x + a — 1 =0 6ompmie 2, a xpyroif — Mewbie 27

X-1+|x+1|
67. Pemure HEepaBeHCTBO T =D 20,

68. Haiignre dyrxnmo f(x) npu Bcex AOOYCTHMEIX 3HAYCHHAX X,

YAOBJIETBOPSAIOIIYIO PABEHCTRY [ (it % +2f (; ; ?) =%

69. Ha ypoXe JNRTeparyps YYHTENE: DEOIMJ YIHATE, KTo EH3 40 yue-
HEKOB Kaacca uuTan kauru A, B u C, PesynsraTa onpoca oka-
SANACH TAKOBLI; KHUry A unranu 25 yuamuxcs, kEEry B — 22,
kaury C — takmxe 22 gen. Kaarun A nom B uaramm 33 yuennka,
A mau C guramn 32 yuvamuxca, B wam C uuran 31 yuenux,
Bee Tpu xEHTH npouny 10 yyamuxes. CKoIBKO H3 HHX TPROTLIH
TOJNBKO Mo oAHOH KHure? CKONLKO He YHTATH HE onHON M3 3THX
KHur?

70. Hapectho, aTo i > |5x — 2| + | 5x — 8|. Hailizrre HauMenbinee
3HAYEHHe BHIDAMKEHHH X + Y.

71. IIpx KaaoM SHAYEHHH DADAMETpA 4 HaliguTe BCe peleHN:T ypas-

2 _ -x -2 _
menua (ax® - 2x +a)1’5x 1 0

72, Ipu KakEX ¥ MAKCHMAJBHOe K3 gucen x° — 10 u 6x — x* — 14
Gosapre —87

HHCTHTY¥T CTAJHA H CIIJIABOB

9%  _10x-1_15x-1

o5c2 16  Bxr+4 4-5x | ooTReT®

73. Pemnre ypasHeHEe 5 +

SATHIITNATEe CYMMY £ro KopHeH.
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74.

75,

76.

77.

78.

79.

80.

81.

82.

Haiiaure cyMMy HaMMeHBIIEre ¥ HAHOOABIIEro 3HaYeHNH $yHK-
mny y = -x2 + 2x + 6 Ha orpeske [-1; 2).

Oxono burypsl, orpaHEYeHHEON rpadpukoM GyHKIHH y = 9 —
- 0,75/ x + 13| u ochio aficiuce, onHcaHa OKpyXKHOCTH. Hakiaure
abcumccy NeHTpa OKPY>KHOCTH.

Hpe BepIuHHB KBAADATA JEKAT Ha OCH abclince, a ke ApyTHe —

-2—2, opa x > 0,
Ha rpadgHuke byaxknun f(x) =

Haitnure cTOPORY 2TOr0 KBaupata.

Haiinure ¢cyMMy KBRApPATOB paccToEHAR oT Beex Touerk A(x; y),
KOOPAMHATHL KOTOPHIX YAOBIETEBOPHIOT CHCTEMe YPaBHEeHHM

4x + 4x = y* -1,
4x® + yf — Bxy = 1.

CHONBKO CYIIECTBYeT TAKHX NeJHX 3HAaUYeHMil mapamerpa b, uto
b

J_+5y+2= b,
cHCeTeMA YPaBHeHHH ¥ He HMeeT pellteHRH?
5 -
—+tby-6=2%
Jx

CyMMa BeexX 4JeHOB OeCKOEEUHOM reoMeTpHUecKoii mporpeccuu
OTHOCHTCH K CyMMe ee IIePBRIX ABYX 4aeHoOB Kak 4 : 3. Haitpure
CYMMy KBALDATOB BCEX WICHOB 3TOH HpPOrpecCcHH, eciIu ee mep-
BRI WeH pareH 3.

Haiigere HaubONbIIeE 3HAYEHNE BRIDAMEHUA

3x% + 16xy + 1547

2 +

5 8 3n+2
7.8 g T T (8n - 1*(3n + 5)*’

IIyers S, =

1 7+ a P, =100 (128, + Z,).

_ 1
Zy = @3n + 2)° + 3n + 5Y

Haitnure Poygs.

IIyers B nocnegoBsarentsocTy ¢, a4, = 1una,,, = Ta, — 6n + 1.
Haiigere cymmy 999 uneHoB 5Toil mocJel0BATEILHOCTH.
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83‘

84.

85.

86.

87.

88.
89,

90.

91-

92,

93.

94.

298

HHCTATYT CTPAH A3HH H APPHKH

Ha cgeT, KOTODRIE BKJASAYHE HMeJ B HAYAJe MEeDBOro KBAPTANA,
B KOHII@ 9T0T0 KBADPTAJA Ha'MHCAAeTCH ry%, a Ha TOT Me cuer,
KOTOPHMH OH HMeJ B HAYAJIE BTOPOrO KBAPTAJIA, B KOHOE 3TOMO
KBapTana HagHcaseres r,%, npmueM ry, + r, = 150. Brasguux
HOJIOMKII HA C9eT B HAYAJE NEPBOTO KBAPTAJMA HEKOTODYIO CYMMY
H CHAJX B KOHII¢ TOTO (e KBAPTAJA MOJOBHHY 3Toif cyMMeL. ITpu
KAKOM 3Ha4YeHHH 1% CYeT BKIAAYMKA B KOHIE BTODOTC KBADTA-
JI8. OKaKeTcd MAKCHMAJLHO BOSMOMKHBIM?

Haiiaure Bce 3HaYeHUA NAPAMETDA 4, IPH KOTOPHIX HEDABEHCTBO
x%+4x + 6a|x + 2|+ 942 < 0 umeer He Goee OAHOTO PemMISHNS,

HaiignTe nacimaaer ¢uryps, 3agaHHoil Ha KOODAWHATHOR ILIO-
CKOCTH YCIOBHAMH
{y 2 'x | -1

y < -2|x| +5.

Hajigure mromank ¢$puUrypel, SagagHOH Ha KoopmmEATHOHN nao-
CHOCTHA YCIOBASMH

yz|x-1[-8§
TERL T

Pemnre yparHenne 9 — 2x + +3(x - 2) = 0.

Pemnre ypasaenue 2(x — 5| - 1=3[2x - 5| -4|x - 1|,

Haiianre Bee napsl DeaLIX YUced, VAOBACTBOPAIIIHX YPABHEHH
Sxy - 14x - 17y + 71 =10.

Pemure nepasencrso [2x — 11> p 1 5
Haifiazure Bce 3HAYCeHNA DapAMeTpa 4, OpH KOTOPHIX HA e3Ke
[-1; 2] mer BH ogHOTO pemennsa HepaBescTBa | x° — 2x + a > 5.

HaiiauTre cyMMY BCEX TAKMX HATYDAJBHBIX YHCEA 7, ABAAIONINXCA
penarenem uucaa 3600, nas xeoropwx n + 5 ABagercs xesmTe-
JeM uicaa 3024,

PHIOTOrHIeCKHA HaKyJabTeT

x2+4a:+3€0.
e

Pemure HepareHCTBO
1+x

Tpu Gyxen A, H, B cugenn ua rpybe. K mam crama mo ouepenu
HOACAXKHBATRCA APYryde OVKBH TAK, 4TO NOPAAKOBRMT HOMep
ouepenaoli OYKERI B pyccKoM amndaENTe pABHANCA CyMwMe udp



95.

96.

97.

98.

100-

DOPAAKOBLIX HOMEPOB ZBYX npegspyimux Gyxp. Oxaszenock, 4ro,
HAYAHASA ¢ HEKOTOPOTO MOMEHTa, GyKBEI cTANH MHUKIAYECKH 110~
BTODATBCH: 8) Kakada OyKea (M3 NHKIMYECKH DOBTOPAKITMXCA)
Han(oMee YACTO BCTpevaeTcH; 6) MoeT JH MUKIHYECKH IIOBTO-
paomuiica Habop cocToATh M3 ofHol Gykee? Ecan aa, To yRa-
sKuTe Ty OyKBY.

ParyaeTeT NCHXOMOTHH
Pemmre ypapnesne |4x - |x — 2|+ 8| = 186.

5-8x+Vdx + 7
Pemnre nepasesncreo 6. 32 + 2ox <0,

Haitanre Bce Takwe mapel THcen 4 ® b, npH KOTOPBIX CHCTe-
xz+yz+5=bz+2x—4y,

MA ypasues {x’ + (12 - 2a)x + ¥ = 2ay + 120 — 2a* - 27

HMeeT OTHOCHTEIBLHO X K ¥ ABa pemesud (x5 ¥,) ¥ (x,; ¥s), YAOB-
Nn-% _htl
b-h %K+tx

JeTBOPAIIIKEe YCJIOBHK)

Coumonornueckuii paxyasrer

Peminre HEepABeHCTBO < =4

P+l 1,4
X X

B pomxoanHOM yupemaeHun nposexs onpoc. Ha sompoc: «Yto
BEI OPEATIOYATAETE, KAIllYy Aad KoMnor?» — OOabIIAas YacTh OT-
peruaa: «Kamy», MeHbmaa: «KoMmooT», a 0AMH pecOoOHZEHT:
«3aTPYAHAIOCH OTBETHTLY . Jlanee BRIACHUIIN, YTO CPeAH MO0H-
rexefi Kommora 30% nmpenmoumTaloT afpHKocoBRIM, a T0% —
rpywepsiii. ¥V mobturenell Kammu yTOYHHIH, KAKYI0 HMeHHO
Kamy oHA npegmoguTalor. Okasancck, dyre 56,25% surGpanu
MaHHyY0, a 37,5% — pHCOBYIO, H THIIEL OTHH OTBeTHI: «3aTpYA-
HAOCH OTBETHTh». CKOJLKO Aerell ObLIO oOpoImeHO?

B ropoge N 9% KopeHHOry HaceleHAd B 3UMHMII mepuog 3aHdA-
TO HADOAHMM TPOMEICIOM. Jletom 36% KopeHHOrC HACEJIEHHSA
yeamaeT U3 ropoia, HO 00INAS MX YHCASHHOCTH 38 CYeT npues-
WAMIHX TYPHCTOBR cocTaBnder 80% or yAcASHHOCTA B 3UMHHIT
neprog. Onpegennre, Kaxas 4acThk OT o0led YUCIEHHOCTH HA-
CeJEeHHA B JeTHHH OepPHOJ S4HATA HAPOAHBIM NPOMBICIOM, €CJIH
cpelM KODeHHOT) HACeNMEHMH JOJIA 3aHATEIX HAPOAALIM NPOMBIC-
JIOM ocTANach TaKo# e, KAK M B SHMHHI IepHOJ,
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101.

102.

103.

1“.

105.

106-

107.

Haiigure Bce HATYpANbHEIC SHAYEHHA OAPAMETDA 7i, OpK KAM-
AOM H3 KoTopeix sagada: «Haittu apudMernuyeckywo mporpec-
CHIO, eCJIH H3IBECTHHI €€ CeMHANIATRIHA WIeH ¥ cCyMMAa 7 NEePBHX
YJIeHOB», — HE MMeeT PelIeHUi HIH ée peIleHneM asageTcd fec-
KOHeYUHOE MHOMKECTBO apU(MEeTHUYECKHX Mporpeccyit,

JlBe KpAEBEHEe HAa miaockocTda (x; Y¥), SaOAHHLIEe YPABHEHHAMU
xz
K
B 4YeTHpex Tourax. Joraxnre, aTto: 1) no Kpaiiueii Mepe,
CYINECTBYIOT /iBe PASAMUHEIe DAapaboinl, KaKAAA K3 KOTOPBIX
TDOXOAHNT Yepe3 9TH YeThIpe TOUKH; 2) 9TH JYeThIpe TOTKK JICHKAT
HE OJHOM OKPYAHOCTH, H HAliTuTe pagnyc 9Toil OKDPYIKHOCTH.

y=x*-2xu L +4* =1 CcoOTBETCTBEHHO, NEPECEKAITCA

Haiigure neperiii uxen # pasHocTs apudMerHyeckoil mporpec-
CHM, AJAH KOTODOH cyMMg NEpPBRIX NATH "LISHOB ¢ HEYeTHHMH
HOMepaM¥ Ha eAuHHIY GoabIoe ¢cyMMBL HE€DBEIX IIHTH LIEHOB C
YeTHBIMH HOMEpaMul i PABHA KBAADATY NEePBOTO YieHA.

KagpguaaT B JenyTaThl 38 BpeMa H3(UDATeNbHOHE KaMOaHHA
HMEeT NPARO HA OHO (eCILIATHOE BLICTYILISHHAE B raseTe, A TAK-
JKe Ha ILIATHLIC BHICTYILICHUA OO DAJMO M TeICBANCHNK. Br-
CTyNJIeHHE B rA3eTe YBEANYABAET THCJIO0 CTOPOSHIKOB KaHHAA-
ra Ha 1000 yesnopeK; KAXA0E BRICTYIVIEHHE IO DAAHO YBEITUH-
BaeT KOJHYeCTBO royocos Ha 40% u crout 82 Thic. p.; KAXKAOE
BRICTYILIeHHNE o Tedepuzenuy — Ha 80% u cromr 47 tric. p.
OnpegennTe KOIHMIECTBO H IOCHEZOBATENLHOCTh BHICTYILICHUN
B STHX CDEJCTBAX MaccoBod HHGOPMANWH, NP KOTOPHIX KaH-
AVAAT MOJYIHAT HAKGOJBIIee BO3MOM(HOE YHCIQ TOJQCOB, eCiu
HA BCIH) KAMIAHWK MOMKHO H3DacXoXoBaTh He Goree 112 TRiC. p.

MOCKOBCKHA ABHAITHOHHEBIN HHCTHTYT
Pemure mepasencrso |2x — 1| - |x - 3| > -‘”:—2

sin‘x - cos*x
Vmpocrare Z2e08’x -1~
HaiignTe BCe HATYpAABLHBIC uHcha, obaagaruie CASAYIOIINM
CBOHCTBOM: €CIH OT THCAA, NOIYIeHHOrC M3 HCKOMOTO NPHIIH-
CHIBAHHEM K HEMY CJIEBS OfHONH IudpHl, BEYECTh TUCIO, HOJIY-
YeHHOE M3 HMCKOMOro MpHIHCHBAHMEM K HeMY CHpaBa ofHOH
nudpEI, He PABHOE HYJIIO HJIH BOCBMH, TO PASHOCTh OKAMKETCA B
15 pa3 Goabiome UCKOMOro IHCJA.



108.

109.

110.

11.

112,

113.

114,

115.

116.

117.

Iocrpoitte rpadux byskomuu f(x) = x* ~ 2| x ~ 1| u maiiguTe ee
HAMMeHbIIIee 3HAYECHUE.

= 10,

Jx + 1 + Jy + 1
Pemmre cucremMy ypaBHeHHEH ¥ x
1+ 2y = 16/xy.

CyMMa DepBOrO M CelbMOre WIEHOB BOSDACTAIOIIEH reoMeTpH-
Yeckoif mporpeccar B 7 pas GolbIne cyMME IIePBOrC H TPETHEero
ee uaeHoB. Haiiaure cyMMy nepebix 10 wiemor mporpeccen,
€CJH DePBLI WIeH IpOrpeccHy paBeH 2.

PernuTe HEPABEHCTBO lel_ 7> |x® - 2x| - 1.

HaitnuTe Bee HeQTPHUATEABHLIE SHAYEHHA NapaMeTpa g, x = 0
n y =2 0, uas gepaBeHcTBa dxy = 4x + Ty + & crenyer HepaBeH-
CTBO XYy = B.

Ilpa kaxaoM aHaveHEH NApaMeTpa kK peliuTe HEpPaBeHCTBO

x -k 3 2
= + = x(x - B+ kx).
x+ k k )

4

x
x-1

Tpu Kakux sHaueHHAX b ypapHeHHe + b(x — 1) = 6x*

uMeer Gosiee ABYX PASHBIX peruesui?

Ilpu KAKUX 3HATCHUSX TAPAMETPE ¢ CHCTEMA
-2+ +4y=a-5,
{2xy+4x—2y=a+3

umeer He fosee ABYX PasiUYHHX pelneHmii?

JBysnainoce, TPeXIHAYHOS M HETHPEXIHAUYHOE HATYPANIbHEIE
YHeAA ABNAITCH IOCAeTOBATETBHBIMH LISHEMH apudMerHye-
ckxoil mporpeccun. Ecie B 3anncH ABY3HAYHOIO YNCAA CTEDETh
NOCAEZHIOK Tudpy, & B TPeX3HAYHOM H YEeTHIPDEeX3HAYHOM YHC-
Jax CTeperTh IO ZBe mocaexawe umdphI, TO NMOJAYYEeHHEIE TPH
Yiciaa B YKA3AHHOM NOpAAKe (OYZYyT ABIATECH NMOCACIOBATENb-
HHIME 4IeHAMH reOMeTpPHIeCcKOHd Nporpeccrn. Kakme uncaa oc-
TAINCEH NOCJIE CTApAHES Lupp?

IIpn KagKuMx SsHaYeHHAX NAEPAMeTPs M HAN(OJAbIIee 3HAYEHHE
¢$yarnunr f(x) boastme m, eclIH NpE BeeX X BHINOJHAETCH pa-
BeECTBO X - f(x) + m - f(m — x) = 17
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118.

119,

120.

121.

122,

123.

124,

125.

126.

127.

302

Craproue xosdxproueHTsl KBAAPATHBIX TpexXuaeHOB f(x) H (x)
pPABHH 10 AGCOJIIOTHO BeTHYHEE M TPOTHBCIMIOKHE 1O 3HAKY.
I'padmku bysxunii ¥ = f(x) 1 y = g(x) uMeroT ¢ ogHoi U Toil Xe
npamoi no oaroii obmeit Touxe coorsererberno F(1; 1) m G(3; 5).
IpaMasa y = 7 — 3x nepecekaeT Kaxanli rpaduk B ZBYX TOY-
Kax. Haiinute cyMmmy afecouce B cyMMY OPMEAT 3THX YeTHpeX
TOYEK IIlepeceveHBd.

Haiigure Bee mapnl LeJALX 9HCEA (X; V), YAOBIETBODAIONIHE
ypaBreHRI0 2x| ¥ | = x + 3y + 5.

Ya o -0 a
VIpocTHTe BRIpAMKeHHE Y2 + .
Ya2 -0 a+¥a® - Vo

IIpr kakux aHA4YEeHHAX NapaMerpa & HauloJablllee 3HAYeHUE
7x* - 14ax + 14a” + 8a + 28
Xy =
bymmn f(6) = Sy Gax + 160 + 32
aucaoM?

ABJHETCA LeJBN

Ilepex HauyaNoM IMCEMEHHOTO SK3AMEeHA KaxgoMy abBETypHeHTy
OnlIa BRIAAHA TeTpajh. B npomecce skaamena 2% aGmrTypHEATOB
TNoNnpocenH eime o oxHoll gonoasmreabHol TeTpagm. Oxraaa-
Joch, 4Te Beero GHo menoabzopaHe 1734 rerpamu. Croapxo
a0UTYDHEHTOBR CAABAJO DPKIAMEH?

Pemmre cucTemMy HepaBeHCTB

x2+7x+26>M,
£ - 7x+ 10

—_
x+|x+1|g4x'

Vpaseerre x° — 2a%x® — a'x + 2a® = 0 ¢ napaMeTpoM @ HMeer
BBA PAsHHX KOPHA, KOTOPEIE ABIAKTCA TPETEHM H OAHMHHAANA-
THIM WIEHAMH BO3pACTAIOINEl apudMeTHYeCKOH NPOrpeccHd.
IIpm KaxoM 7 cYMMa NepBHX 7t WIEHOB 3TOH Iporpeccun Gyner
BAUMeRbIIei?

Ilpz KaKMX 3HAYEHHAX IlapaMeTpa @ CYMMA KOpDHeH YPABHeHHA
|2%% - 5x — 1 — af=1x? + 6x + a| MrEAMaIEHA?

IlnA BCAKOTO SHAYEHMA g permuTe ypaBHeHMe |x* — Tx — a|=
=x*+ 3x + a.

Ceanmoii wier apndmeruveckol Oporpeccun {a,} paBeH Ham-

GoaplIeMy sHaueHMo MyHKRIEH f(x) = x* - % + 3 Ha oTpeske



{1; 11], a ceMraauaThit wieH »Toif sKe TporpeccHX paBeH HAM-
MeHEIIEMY 3HAYEHHIO 3T0i (PYHKIHH HA 3TOM oTpeake. CHONBKO

Kopae#t Ha orpeake [1; 11] aMeeT ypaBuerne x° — 1, 3 =ay,?
X

128. Ha rpadbuxe bysrouun y = 1 paaru cems TOUeK, afcmaccH
x

KOTOPLIX COCTABJIAIOT FeOMeTPHUYeCKYIO Nporpeccmio b, = 0,5;
q = 8. HafigaTe cyMMY OpAHHAT STHX TOUYEK.

129. Ha rpaduzre pysxnau y = 1 paarm ceMs Touex A Ay LA
x

afcnpecl KOTODEIX COCTABAAIOT TeOMeTPHYECKYIW NPOTPecCHI0
b, =0,4; ¢ = 2. By; B,; ...; B, COOTBETCTBEHHO NPCEKUMH 3THX
Tovexk Ha ock aGcmuce. PaccMarpuBalOTCA mMeCTh NPAMOYTOdb-
HEKOB, TDE BePIIMHEI KOTODPHIX A,B,B,; A,B,By; ...; AgBsB;.
Haiinure cyMmMy naoinagell Becex 3THX NpAMOYTOJBHHKOB.

OTBETDI
1.01. 1) (—Jé - J3; +o3); e) pemrenuit mer. 1.02. a) (—oo; -8} U

U (3; +00); 6) (—oo; —0,4] U [0; +o0); B) [—ﬁi Jg} ) a -5 0y
A) (—o0; —0,6) U (-0,6; +0); ¢) R; x) %¥ 3) lg:ii n) (1 _3ﬁ‘ : +3ﬁ}
K) (-2; 4); 1) R; m) (—V3; —v/2). 1.03. a) [—3%’ 1]? 6) (1; 6,5);
B) (_%; %} r) (—oo; %] U (%, +oo]. 1.10. ) 1) R; 2) -2; O; 1;

3) -2; 4) (-0 -2) fix) <0, (-2; 0) U (0; 1) U (1; +o0) f(x) > O;

3)1YR; 2)-2;0;1;3) -2, 0; 1; 4) (—o0; ~2) U (0; 1) f(x) < 0; (-2; O) V
U (1; +0) f(x) > 0. 1.11. a) (-2; 1) U (5; +o0); 6) [-2; —1] V
U [5; +o0) U {0}; B) (—o0; —2) U (~1; 0) U (0; 5); 1) (—o0; —2] U [-1; 5].
1.12. a) (—oo; —2) U (=1; 0) U (3; +o0); 6) (—oo0; —2) U [—1; 0] U (3; +c0).
1.13. a} (-2; ~1) U (3; +o0); 6) (—2; —1] U (8; +o0) U {0}.

1.14. r) (~oo; —2) U (~2; —1] U [0; 3). 1.19. a) (—00; %],
6) (~oo; 1] U [12;; +oo); B) (—o00; —6] U [-1; +c0); r) pemenuii ner,

1.20. a) {—00; %], 6) (—oo; —9) U (9; +o0); B) (—o0; —8) U (1; +oo);
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r) (-7; —1). 1.21. a) (1; 1); 6) (~o0; —9) U (9; +00) U {1}; B) (~00; ~8) U
U (1; +o0) U {=1}; 1) (=00; =) U (-1; +00 )u{—i} 1.22. ) (-o0; -1,5);

6) [%, 7] U (7; +oo); B) (—o0; —8) U (-8; —1,5]; r) (_00; _1?] u
o[55) [

3 3
6) (=3; 0) U (0; 1) U (2; +o0); B) (—o0; —4) U (—=2; 0) U (0; 6); r) (—o0; 3) U
U (4; 5) U(5; 8); m) (—9; -3) U (-8; -1) U (1; +o0); e) (—3; 0} U (0; 3).
1.27. 8) [-2; 0] U [2; +co); 6) [-2; 0] U [2; +o0); B) [-2; —1) U (-1;0) U

U {2; +o00); 1) (=2; 0) U (2; +oo); 1) (—2; 0] U [2; +00); ) [—2, z‘lﬁ]

1.28. a) (—oo; 0) U (0; 1); 6) (—oo0; 0) U (1; +o0); B) (—o0; —1) U (1; +oo);
r) (-1; 0) U (1; +o0). 1.29. a) (-1 -1) U (V11; 4); 6) (1; 4).

; +00} '1.23. a) (—oo0; —2) U (-1; 0) U (0; 3);

1.30. a) (-6; 5); 6) [—00; —%] U (0; +o0); 1) (—o0; 0} U (0; +oo).

1.31. 8) (0; 1) VU (1; +oo); 6) (0; 1) U (2; +oo) U (1; +oo)
B) (—o0; —1) U (-1; 0) U (05 1) U (1; +0); 1) (—o0; —2) U (-1; Q) V

U(0; 1) U (2; +oo). 1.32. a) [ 2+2J§; V2 - 2] u (l; 1);
B)[ 2+J§; ﬁz—z]u[%;l]; r,(_m; 2+J'] [ 2 -2 O]U

2
u{ % U[l; +oo). 1.33. a)( 1+2J_] U [—g;o] Y
u {0, 7 - ] U [1; +oo); 6) [—1—%‘-/—_7—; —%] U [@ 1];

3 2
] (3+I, +oo) 6) R; 8) (4— VI5; 4+ VIB);

%’ 3 - ] [L 3+—5J_4] 1.35. a) (—oo; -1] U [%, 0] U

] (_g* —Jj—:-l) U(l; +o0). 1,34, a) (—o0; 1) U




U (0; 3] U [“ ‘ﬁ;+oo]; 6) . 1.36. a) (—o0; —2] U [2; +o0) U

U {0,5); 6) (=003 —11] U [<2; +00). 1.37. a) [

U [2 +Gﬁ; 3+ ;/1_4], 6) (—oo; —1] U [2; +o0). 1.38. a) {l?g, E}

3-\/11,2-@]
2 6 "
5

6)[21 - V421, 1 - Jﬁ: y [11 +2J1&; 21 + Jﬁ];

2 ? 2 2
B)(—o0; 1 =2 ] U[1 + v2; +o0). 1.39. 8) (-2; 1). 1.40. a) [-7; —2) U

U l:%, 1} 6) (—o0; —1) U -%—; 2] U (2; 4]; B) [-4; ~2) U (-2; 1).

2.01. a), 6) Beckoneynnle; B}, r) KoregHnie. 2,05, a) MuoxecTBO
KBAAPaATOB; 6) MHOECTEQ TpaOemuil; B) MEO/KeCTEC PaBHOOOKHX
Tpanenuii; I') MEOKeCTBO OIPAMOYTOJBHEIX Tpamelmid; A) MHOMKeCTBO
IPAMOYTOABEBKOB; €) MHOMecTBO IPAPHJILHEIX MHOIOYTOALHHKOE.
2.06. a) Touxa B; orpesox AB; orpeack BC; 6) orpesox AB: orpe-

30K BC; orpesok AC. 2.07. a) (0; 5]; 6) (8; 13). 2.10. a) {-—9; -—3%; 1};

©; B) R; 1) [0; +00); &) [0,1) U (1; +co). 2.11. a) (—1; +o0);
6) (—o0; —3] U [3; +o0); B) [-3; 0) U (0; 3]. 2.12. a) 2; 6) 1;
B) 2; 1) 3. 2.13. a) (—o0; —64) U (—64; 1Y U (1; +00); 6} (3; 4); By m = 2.
2.14.a) {-8; -1; 1; 2} 6) {-7: -2: 1;: 2}; B) {-8; -T7; -2; -1; 1; 2};
r) {1; 2}; m) {-8; 1}, e) {-7; 2L 2. 15 a)AUB;6)AN B; 8B)A/B;
rB/A; ;) AUB; e) AUB; ) ANB. 218. a) MUN; ) M N N;
B) M/N; ) N/M. 2,17.a) 1;6) 2; B) 3; r) 2; m) 3; e) 4; %) 3; 3) 2.
2.20.4a)5:6;...;15:6)20; 21;...:80;8)0; 1; ...; 10; 1) O; 1; ... ; 10,

( 1463,

7547 +°°) r) (L + V3 +oo).

3.01. a) (n; +cc); 6) (1%; +00); B)

—00: T): §) (—00: , ooy (o, 6463
3.02. a) (—o0; m); 6) (—o0; 1233 - 1235]; n){ o0; 1547]

r) (~oq V72 + /30). 3.08. a) [3(14); 1); 6) (0,(6); 0,(7)]; B) permermit

meT; r) 12,(36). 3.04. a) 1) 2 > 0,5; 2) a < 0,5; 3) Takux a HeT;
61a=0,52)a<0,5:3)a=0,5:r)1)a<1;2)a>1;3)a=1.

3.05. g) Pemenuit mer; 6) [-2; 3,5); B) {4,(3)}; r) pemrennit mer.
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3.06. a) (_3$5; _3,4] u [2; +00); ﬁ) [2- +m); B) {_3 4} U [2; +00);
r) (~o0; ~3,4). 3.09. a) { } 6) [9 78, §] (8 g+ J_

(_m; } _4J7_3] ; [9 S +°°] 3,

B) ; r) pemenni mer. 3.10. a) [Ipn

a < 1 pemenn#i mer; npr 1 < a = 2, [1; a); npu a > 2, [1; 2]; r) npn

a<-1, [—1; %:I; upm @ = —1, ¥ = —1; npu Ipounx ¢ pelleHH HeT,

311, a)llpma<1,[1;2);opu 1 <a <2, {1} VU [a; 2); npu a = 2,
{1; 2}; mpm g > 2, {1}; r) npu a < -1, [a; 1); mpu -1 < a < -0,5,
[a; ~a]; opu a = ~0,5, [-0,5; 0,5] U {1}; npu ~0,56 <a < O, [a; —a] V
Ul-2¢; 1, opu 0 < a <1, [g; 1y opr a =1, x =1; opu g > 1,
[1; a]. 3.15. &) Ipr a < 0, [-4; —3]; np= 0 < a < 3, [-4; -3] U {0}
npu 3 < a < 4,[—4; —a]V{0h; npua >4, x=0; r) npr a < —6
wm a # 3,5, [-4; -3] U{0}); mpu -6 < a < -5, [a + 2; —-3] U{0};
npr -5 <a< -2, x=0; ope -2 < g < 1,56 pemennit ger; 1,6 < g < 3,

x=0; npu g =3, {~3; 0}; npn 8 < a < 8,5, [8 — 2a; ~3] V{0}.
3.21. a) [% J'?]: 6) [5"—‘@; +oo]; 8) [0; 6]; T) (-o0; —V10].

2
3.23. 5) [-3; 11 e) [1; +o0). 3.25. 5) (1; 3); €} (~o0; —2] U{0).
3.26. a) (—o0; —2) U [-1; 1) U (1; g); 6) [-11; 1) U (1,5; 2) U[3; 1) U

U(m 10%; 8) 2 1) —32. 3.31. &) (~0; 0). 3.40. 8) 0 < a < 4.
3.41. a) a > 0. 3.42. a) a>0.
4.02. a) (-8,5; +oc); 6) (—oo; 5); B) (0; ) U (185 +o0); 1) (—%; +0°}

4.04. a) Ilpu a@ > 10,5 [-—, +°°): apu a < 10,5 (-3,5; +oo);
6) R ipu a < 25; (—o0; 5) U (Va; +co) npu a > 25; n) (—o0; 6a) U (0; T)
mpr ¢ <0; (0; Dopra=0; (0; +co) mpr 0 < a < - ,(0 T) U (6a; +oo)

npm g > %= r) (—oo; —8] U [%: +°°] npe @ < —%: (o0} —8] U [-a; +0o)

npn —% € a<8; Rnopm a=8; npa a > 8 (—oo; —a] U[-8; +oo).
4.10. a) (-8; +oo) 6) (o0 2,5); &) (—o0; 4); e) (-o0; 1]
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4.13. a) (—o0; 0) U (1; +00); 6) (—o0; 1) U (1; +oo); B) (—00; —44/3]1V
U [4,9; +00); 1) (—o0; 0) U (0; 2). 4.14. a) (—oo; 1]; B) (~o0; ~3] U

u [0; ‘/1_32- 3].

5.01. a) (-3; 3); B) [—%; 5]; ) -2. 5.02. a) (-o0; 5) U (5; +oo);
B) (-00; 0) U [2—:; +oo} &) (—o0; +00). 5.03. a) [0; 1] U[6; T];

B) (—-3-; 1); A) (—o0; +0o0). 5,06, a) (~o0; 0) U (0; +oo); 6) [4; 12).

5.08. a) (—4; 1) U(1; 4); B) (-9 O) U(0; 2) U (2; 5). 5.10. a) (~o0; ~4) U
1- /33, . 1+ 433, . _2 2,

v (""z"“‘ ‘2] veR-hY (_2 ' +°°} (e ) v 3 8] v

U (8; +o0); 1) (-o05 —2) U(=2; —-1) U(0,5; 1) U(1; +oo).

5.12. a) (—i- -2); 1) [-6; 0]. 5.13. 8) (—o0; —13) U (l‘—a‘@; 1] U

U (%, +oo} r) (—oo; ~1] U [%; +oo). 5.14. B) (o —%] U
u [% +oo); r) [-8: —1] U [L; +o0). 5.15. a) (‘%3 _%) u (-%; o);
6) (—oo; —6] U ['ﬁ; o) U (0; +0o); B) [—%; -ﬁ] v (71;: %l_i]u

U (— Jﬁ; 1} r) (—o0; 0) U(0; +c0). 85.17. 6) (—o0; ~2) U (-2; 2) U

8
U (2; +o0); 1) (—o0; 1}V (-1; 1) U (15 2} U (2; +c0). 5.18. (—o0; +00)
apr g < 0; (~oo; ) ipu a = 0; | o5 % U '-;'; +o0 | gpm a > 0.

5.22. Ecanm x, Taxoso, w10 f{(x,) # 0, 10 | f{x,}| = f(x,) = HepaBercTRO

| fix,) | < f(x,) oGpamaeTca B BepHOe paBeHCTHO f(x,) = f(x,), T. €. KAMXK-
oe pemenmne HepaBencTsa f(x) » 0 ABAseTCA pelIeHNeM HePABEHCTEA
f(x,}| < f(x,). IIyers x, Taxoso, wro |f(x,)| < f(x,). Toraa f(x,) =e
Mo:KeT GEITh OTPHOATENBHEIM, T. €. f(x,) # (0. Taxum obpasoM, KaxKAce
pemenne HepapeHeTBa | f(x) | € f(x) ABIAeTCA pellleHHeM HepaBeHCTBA

f2) < 0 3| @) < 73} = fix) > 0. 5.28. 6) (—oo; 1] U @ +oo
8) (-5 ~1) U (=1; 2] U[3; 4) U (4; +o0). 5.25. ) (6; +oo);
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a7

5) [—oo; '1%] U [1; +00). 5.26. a) (% 1} 5) [—2; -1 5.27.6)1;
r) -1. 5.29. 6) (-8; +o0); T) (~00; —1] U [0; +o0). 5,30, a) (% 1}

6) (-0%; =2) U [2; +oo); 5) (—2: —%%} 1) (o0 ~2) U (-2 ~1] U (0; 2.

5.33. a) (0; 2); B) [—%; +0°} 5.35. a) (~cc; ~6) U (-5;: +6);
B) (—V6; -B) V(0; 2) U (5; 6).

5.38. a) (—o0; —3) U (-1; 1) U (3; +); B) (~1; 4].
5.39. a) [’5 '2@; =5 *2@] v [5 ‘2‘/2-1; 8 *2‘@]

6) (o -1-+2] U [1-vZ 0) U (0; ¥2-1] U [VZ + L +oo);
2 [—3 —2J1_7; 3—2J1_7] E: +2J1_7,, 3+J1_7]; ¢) (=003 —1] U

2

U [_%; % U [1; +00). 5.40. a) —%; 2; 6) [—%i 2]? B) ('Oq _g) v

U (2; +); 1) (-o0; -2] U -g: +°°)- 5.41, a) [-5; 11]; 6) R;
B) (-o0; —5) U (11; +oo0); 1) (—o03 2) U (2; 3]. 5.42, a) [-2; +0)
) (005 1) U (-15 1) U (1 +o0). 5.43. 2) 05 m) [-8; =]

U [1,5; 5]; r) B. ¥xaaanue. Obosaauum & = x% + x, v = 2x2 + x. Torma

HepaBeHcTBO HpurnMaer Buj |u| + |v| > u + v. Hoxyuesn-

HOe HEPABEHCTBO CIpPaBefJIHBO HNpm AWOHX 4 m v; p) (—oo; ) U

-1 - J1_3] U [-1 + 13
2

2

U@ 3)V (3; +x); e) (-00; ; +90 | Vraaanue.

Ofo3maunM 4 = x2 + x — 3, roraa x* + x — 2 = u + 1 u gaHEOGE Hepa-
BeHCTBO NPUHHMAET BHA:

||+ u+1]|<2u+1,

KoTopoe ofpalnaerTca B paseHCTRO IpH U 2 0. Eeau u < 0, T0 HepaBeHCT-
BO He BHOOJHSeTCA, (JCTANOCE DelUMTE HEepaBeHCTBO X2 + x — 3 = 0,

5.44. g) (-3; 1) 6) (-2; —-1) U (3; 4). 5.45. n) [—%; 0). Yxasanue.

JokxasknaTe, UYTO NpOMesXYTKH SHAKONOCTOAHCTBa QyErmmm H(x) =
=| f(x)| - | #(x) | coBnasAIT c MPOMEKYTKAME JHAKOLNOCTORHCTEA (DYHK-
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s S(x) = fA(x) — g%(x) B 3aMeEHNTe KaHEOe HEPABEHECTBO HA

(2x+l)2—4(x+4)2€ 4 < <1
HEPABeHCTEO Gr — 1 — (L s 80y 0. 5.46. ¢t < 9. 5.47. t< 13,

5.49. Taxux t ge cymecreyer. 5.50. [11; +oc]. 5.51. 25. 5.252. 20.
5.53. EcaM n — 4yeTHOE HATYPAXBHO® YMCJI0, TO Iin f(x) = "T Ecnu

2
n — HeueTHOe HATYPAJIbEOE ¥HCO0, To min f(x) = & ) 1

6.01.8)x<1;6) x> 132 n) x> Fox< 3§. 6.02. a) a > 24;
Bx<0;px< %; rfx< 516 6.03.8)4< x<2;0)-0,25< x<1,25;
B), r) ner pemennii. 6.04. a) [0; 1,8]; 6) I:—%; 15]; B) {%}, r) peile-

it ger, 6.05. 2) -17< x < 1; 6) _Tgf < x < 3; 1) {-1}; r) pemenwii ner.

6.06. a), B) (—co; 0) U (6; +o0); r) R. 6.07. a) (—oo; 3) U (T; +oo);
6) (—o0; —2) U (12; +oo); B) (—o0; 1) U (9; +00); 1) R. 6.08. a) (0; 4);
6) (G 2 - V3] U [2 + v3; 4); B)(0; 45 ) [2 - V5; D U (3 2 + V5],
6.09. a) (—co; —10] U [3; +o0); 6) (—o0; —6) U (5; +<:/0); B) {0; 1};
r) [2 - V5; DU 2+ V5]. 6.10. &) [6; V7] 6) [0; V7%

B) (\ﬁ; +o0); r) {0} U [J'?; +00). 6.11. a) [0; 2] V{-1}; 6) (—o0; 4) U

U (-8; 3); B) (2; +o0); r) (—oo; -2]. 6.12. a) [0; T —23\/5] v

r) (—00; 0] U {Hz_aﬁ} 6.13. a) (1,4; +o0); 6) [1,4; +00); B) (%, 1,6}

r) {%} U [1,6; +20). 6.14, a) [0; +oo); 6) [0; 3) U (3; +09); B) I:—%; 2) v

U (5 +oo); 1) {-3} U (0; 6). 6.15. 2) [0.5; 3) U (5; +00); 6) (-5,5) U

U (-1; 3); B) (13; 17); r) {0} U [25; 85). 6.16. a) [1; 4]; 6) [0; 1] U
U [16; +o0); B) [0; +00); r) pemennit mer. 6.17. a) [-3; 0]; 6) [-1; 3];
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B) (—87; —6]; r) (—oo; 3]. 6.18. a) (4; 16); 6) [-1; 5]; B) (—oo; —23) V

U (-1; 2]; r) (—ocr —13%]- 6.19. a) [1; 2); 6) [0; 1]; B) (—o0; -9);
r) (-o0; -8] U {-2}. 6.20. a) (% 10]; 6) [—%; —%} 5) (—?f-; —%}

1) (—oo; —1) U {3}. 6.21. a) [0,25; 0,64) U (1; 4]; 6)(2; 9); B) (0; 1) U
U [4; 9% 1) [0; 1) U (4; 9). 6.22. a) (—o0; —-1) V [-0,5; 1,5)

6) (-10; -1] U (2; +o0); B) [—%; 1] U (8; +o0); 1) g; g U

y (% 1} 6.24. &) (1,5; +oo%; 6) [5; 17]; o (—g; 5]; ) (~o0; 1],

6.25. a) (—o0; 0) U (o; -g-] 6) [-0.25; 2); B) {1} U [12; +oo); 1) 3.

6.26. a) (—co; —8); 6) (—o0; —6); B) (—5; 2] U [4; +o0); 1) T
6.27. a) D(f): [0; +0); 6) 9; B) f{x) < 0 mpu kwrAoM x € (0; 9 n
f(x) > O npu raxaom x € (9; +o0). 6.28. a) I{f): (—oo; 0,6) U (0,6; +o0);

6) —3; B) f(x) < 0 npm xamaoMm x € (—oco; —3) U(-3; 0,6) u f(x) > 0
npu kaszoM x € (0,6; +oo). 6.29. a) D(f): (—og -—J'?) u (—\ﬁ; -1]u
U[5; +00); 6)2 + 3v2; B) f(x) < O npm wammon ¥ € (—7; 2 — 3J2) U
U5 2+ 3V2) 7 f(x)> O mpuraxaom x € (~og 7) U (2 — 8/2; —1J v
U (2 + 3V2; +00). 6.30. a) D(f): [1,5; +0); 6) myxelt mer; B) f(x) < 0
npH kaxgoM x € [1,5; +oo). 6.31. a) D{f): [—oo; —@] U [@, +oo];
6) 1 u 23; B) f(x) < O npu rangoM x € [23; +™) ¥ f(x) > 0 npn xax-

IOM X € [—00; —%] U I:—J-‘li_i, 1) J(l; 23). 6.34. a) (-1; 0,4);

6) [i%@'s "'00]; B) (%; 6 - ‘/1—4] U 6 + J14; +oo);

r) [4 - J17; 2_2—@] 6.35. a) [-2; 1]; 6) (—oo; —6); B) [—00; —%];
r) (=005 —2] U [% +oo} 6.36. ) (2; 10); 6) [——2-; —%] U (45 +oo);

B) [5: —4) U (11; +o0); ) % 6.37. a) [-g; 7] U [0; %} 6) [% 1) u

U [1; 1+ %} B) [—l; -—%) U {0} 1) [1; %] U {2}

310



6.38.a)[0; 5—‘2-‘/1—_3)u [“‘F ] 6) [8 - V55; 8 - VI5) U
U (8 + 15; 8 + /55]. 6.39. a) [i; 1} 6) [1; 2) U (2; 4];

B) [-1 21-2)] Y [4 20+ V2));
r) [1‘2‘!5; 1‘8@] U [%; 1] U [1+J' ] 6.41. 2) 1,8;

6) 2. 6.42. a) 4; 6) 3. 6.44. a) [-1; V2 ]. ¥xasanue. Hepasencrso

CBOJHATCA K HepaBeHCTBY f(x) < f(ﬁ), rae x € I(f) = [—1; +oo);
6) [0: ¥2]. 6.45. [0; ). 6.46. [0; 4].

7.0, a)lIpra< -8, (—3; +o); mpua > -3, (a; +o); G)mpu a < —3
pemenuit mer; npu ¢ > -3, (—3; a); B)npH ¢ < -3, (¢; -3); npu a > -3
perueHuii Her; T) Ope 4 < —3, (—oo; a]; npu a > -3, (—o0; —3); &) npn
a > —3 pememui mer; npm ¢ = -3, {-3}; npu a > -3, [a; -3);
e) mpu @ < ~3 pemeruit Het; npu @ = -3, {-3}; npu a > -3, [-3; al.

7.02.a)[Ipna<3,[a0;3;upua=3, {8 npua>3,[3;a); 0) mpr a <0,
(-3 2a) U [a; +oo); mpu @ = 0, (—o0; 0) V(0; +o0); mpm a > 0,

(—oo; a] V (2a; +o0). 7.04. IIpu a =—-3. 7.05. a) [Ipu a = -3, (-3; 3);
apn —3 < a < 3, (a; 3); npu ¢ » 3 pemeHui Her; 6) mpu @ < —3 peme-
muii get; npu a=-3, {-8}; npu -3 < a < 3, [-3; a]; mpu a > 3, [-3; 3];
B)upu a < -3, (a; -3] U [3; +oo); mpu -3 < a < 3,[3; +oo); mpm a > 3,
(a; too);r)apra < -3, (-3 al; npp -3 <a < 3, (~oo; 8); mpu a > 3,
(—o0; 3]V (3; a]. 7.08. a) IIpe a < 0, (0; +o0); npu a > 0, {—%; 0] U

U {%, +00); 6) mpu ¢ < 0, (0; —0,5a) U {—a; +oc); npu a = 0, (0; +oo);
a

npH a > 0, (—a;: —0,5a) U (0; +oo); B) ¥raszanue. HenoapaopaTs rpado-
apamuTadecknii meroa. fpn a < 0, (—oo; -2} U [%; 0]: npma=0,

(-00; ~2); mpm 0 < 4 <1, (-00; —2) U [0 A] npz @ = 1, (—o0; —2) U
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U (0; too); mpu a > 1, [IA

H —2} U (0; +o0), 7.09. [5; Ty U(11; 13].

710, a)e=7;6)mpumobpx a; B)a = -2; 1) -2< a< 7. 7.11.8)a=";
Blaz ;Ba>-2:M-2< a<7 7.12. a) IIpu ¢ = —-2; 6) upx
@ % —2nMuOpa @ > 7; B) Ipe Beex @; r) npH -2 € a < 2,5,
7.13. (-oo; 1) U (2; +oe). 7.14. (3; +o0). 7.15. [-2; —-0,5].
7.16. IIpr a = 1. HanGoasman Aauea pasHa 6. 7.17. Ilpn b > 0,5.

7.18. Hpu b > 1,41. 7.19. [-1—;:; 2} 7.20. (—o0; —3) U (~1; 1).
7.21. [-%; 1]. 7.22. (-2; 2]. 7.23. (-6; 2). 7.24. a < —1; a > 0,5.

7.25, [—%; 1711 7.26. (—oo; —4] U [0; +o0). 7.34. [0; 2). 7.35. a) -1
nam T;6) -1; 0; 2; ...; 7. 7.36. a) 2; 6) —1; 0; 1; 2. 7.37. a) [Ipa
sHavernsa: —101 u 101; 6) gBecTrE Tpm smawenmna: —101; —100;
-99; ...; 101; p) Tpu aHauenusq: 0; £1. 7.38. (-10; 74). 7.39. a) [Ipr
a < O pemernuif mer; npe a > 0, [0; a); 6) npn @ < 0 pemennii HeT;
opu g = 0, {0}; opm a > 0, [0; a]; B) mpr a < 0, [(; +o0); mpm
a > 0, (a; +o0); r) opm a = 0, [0; +o0); npr a > 0, [a; +oo).
7.40. a) IIpn a < 0, [0; +o0); npu a > 0, (a% +o0); 6) npr a < 0, [0; +oo);
npu a > 0, (a% +oo); B) npu a < 0 pemennii wer; npu a > 0, [0; a®};
r) npeE @ % 0 pemennit Her; npu a4 > 0, [0; ¢*]. 7.41. a) IIpu a < 0,
(13; +oo); mp 13 > @ > 0, [0; a%) U (13; +oo); mpu @ > 13, [0; 13)
U (a% +o0); 6) mpu @ < 0, [13; +o0); mpu 13 > a > 0, [0; a?) U
U [183; +oo); mpu @ = V13, [0; 1) U (13; +o0); mpu @ > V13, [0; 18] U
U (% +oo); B} npu a < 0, [0; 13): mpu @ =0, (0; 13); npr 13 > a > 0,
(0% 13); npu a > V13, (13; a?); r) npu a < 0, [0; 13]; mpm 4 = 0, (0; 13];
npu 13 > a > 0, (0% 13]; npn a = V13 pemenuit zer; npu a > T}
[13; a®). 7.42. e} ipua < 0, [9; +oo); npu 0 < a < 9, [0; a) UV [9; +oo);
npu a > 9, [0; a] U (a; +oo). 7.43. a) IIpu a < 0, [0; 1) U (2; +o0); mpn
1>a>0,(a% 1) U(2; +00); npr a = 1, (2; +o0); mpm V2 2 a > 1,
(1; a® U(2; +oo); mpu @ > J2, (1; 2) U(a? +co). 7.44. g) TIpu a < -5
peleruii HeT; pu 4 > -3, [3; a? + 10a + 28); 6) npu a < -5, [-3; +oo);
npaa > -5, (a® + 10a + 28; +c0). 7.45. IIpu a > 5, {3}). 7.46. IIpn
a<10,{5).7.47.Ipa0< a < 2, {a}. 7.48. 3. 7.49. Tipu p < 1, [1; 5];
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opu 1 < p < §, [p; 5); npu p = 5, {5}); upu p > § pemennmii uer,
7.50. IIpn g < —1 pemennii mer; npu ~1 < g < 0, {0; a2 + 2a + 1];
npu ¢ > 0, [a% a® + 2a + 1]. 7.51. Tipu a < ~8, [0; 9] U [a% +o0); mpu
g=-3, [0; +cc); mpu -8 < g < 0, [0; a?] U[9; +0); npu a =0, [3; +oo);
npu 0 < a < 81, [0; V@) U [9; +o0); npm a > 81, [0; 9] U (Va; +o0).

7.52. (0; 2]. 7.53. a) Pemenuii wer npu p < 0; (0; p) mpu p > O
6) pemenmit mer mpu p < 0; {0} mpr p = 0; [0; p] opu p > 0; B) (0; +o0)
npa p < 0; (p; +o0) mpm p > O; r) [0; +o0) mpm p < 0; {0} U [p; +o0)
npu p > 0. 7.54. a) {a; 0) opu a < 0; pemreruii mer npu a = 0;
6) [a; 0] npr a < 0, {0}; mpe a > 0; B) (0; +oo) pu @ < O; (a3 +o0) opu
a > 0; r) {a} U{0; +o0) mpu a < 0; [a; +o0) npu @ > 0. 7.55. a) (a - 2;
a + 2) npu awboM a; 6) [a — 2; a + 2] npu aw6oM a; B) perrenmii Her
npn gwbom a; r) {0} npu aobom a. 7.56., a) (—oe; a — 5) U (a + 5; +00)
npa aioboM a; 6) (—oo; a — 5] U[a + 5; +o0) npu awobom a; B) R npu
moboM a; r) (—oo; a) Ula; +o0) npu awbom a. 7.57. a) IIpp a < O
pemtennii wer; npu 2 > 0, (T ~a; 7 + a). 7.58. a) Ilpn a < 0 pemernii
HeT; npu a > 0, (0,5a; +oo). 7.64. a) lIpu a < 8 mobee pelicTprTenbHOS
uHeao; opu ¢ = 8, (—oo; —0,5a — 1) U(0,5a ~ 1; +oc); §) npu a < 8 peue-
Enii ger; upn a > 8, (—0,5a — 1; —5) U (3; 0,6a — 1); B) npe ¢ < 8 moboe
JeliCTBATeNbROE THCI0; IDH ¢ > 8, (—oo; —0,5a — 1] U [0,5a — 1; +oo).
7.67.allpu 4 <a = H;6)4 < a <5; 1) 4,4 < a £ 4,6;
1) T-J7<a<l++7. 7.68. a), 6) Taxux sHAYeHMI @ HeT;

8)2,6 <a<3,4;1)2,6<a<3,4.7.69. a)Ipua< 2, [2“2' 3, +oo}

2z -3

npu a > 2, {0,5} U [ : +oo} 6)a>1, (-oo;a]V[a% +0)a=1,

a=0,R;0<a<1, (-ce; a®]VU[a; +o0); a < 0, (—o0; a] U [a?%; +o0),
7.70.Tipua <-1, (0; —a - Va® — 1] U[-a + Va? - 1; -a + Ja* + 1];
mpua > -1, 0; a+a® +1]. 7.71. Mipu a < 1, [a; 1); mpr @ = 1
pemernit ®er; mpu a > 1, (1; al. 7.72. (-56; 1). 7.73. -9. 7.74. -3;

-2;-1; 0; 15 2; 3. 7.75. [/3; 1] V{0; 1}. 7.76. [-/3; 1] U {0; 1}.

8.18. a), 6) 2/2 8), 1) 5; ©) Vo + ¥. 8.19. a) 71%: 6) 71;;
D 44T 1) e 8.26.0)(152) /2 25 910 15 1) (-0 ) U
U (4; +o0). 8.46. (2; 3).
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9.13. a) (—oo; —x); 6) (—x; +eo); B)upu Yy < -1 x > 2y + 3, npu
y>-lxz2L;nmpay<2(-o0; -2JU(-y; 2 -y), mpa y > 2 (—o0; -y U
U(-y 2 - y) 9.18. a) (—oo; 3] npu a > —2; [3; +oo) mpr & < -2,
9.21. a) Bee BRyTpeHHHEE TOYKE KEAJPATA ¢ BePIIMHAMM B TOYKAX
(4; 0), (—4; 0), (0; 4), (0; —4), BrIOUas ero rpaHALY, @ = 14; 6) bee
BHYTPeHHHAE TOYKH KBAAPATA ¢ BepmipHAME B Toukax (—1; —-2), (—1; 8),

(4; 3), (—6; 3), ERIIOyan ero rpaEKNy, 4@ = —2, a2 = 8; B) BCe BEYTpeH-
HHe TouRH poMba ¢ BepmmEaMu B Tourax (3; 0), (—3; 0), (0; 2), (0; -2),
BRJIIOUAA ero rpageny, 2 =12; r)a=-6,a=4. 9.27.a¢ (0; %) u

v (% +oo} 9.28. be (0; 3) U {5}. 9.31. 8(n + V3). 9.33.2)2;6)-8.

9.34. a) 6; 6) 16. 9.35. 4,6. 9.36. 12. 9.38. 1,8< x < 3; y = g
9.39. (-0,5; 0,25).

10.07. 2) -6; 6; 6) —2J7 u 2JT; B) 6 + 2J7; 6 — 2JT; -6 + 2VT;
-6 - 2J’?. 10.14. Hanpamep, 9 — nm u 8 + n. 10.15. Hanpmmep,

J5 u %. 10.16. (1; 1); (1; 2); (2; 1). 10.17. x = —123 456 789.

10.18. (8; -2). 10.19. [-13; 13]. 10.20. (-o0; —8] U [8; +c0).
10.21. Ja. 10.22. Ja. 10.23. Her. 10.24. Ja. 10.25. Her.
10.26. [a. 10.27. Her. 10.28. Her. 10.29. a = 1.

11.02. a) ﬁ- 31‘{)_

6) pewrernnit mer. 11.04. a) IIpu ¢ # ~2; 6) opu a = —2; B) Tak®EX 3Ha-
geHEid a He cymecreyer. 11.05. a) IIpn g # 0; G) rakux 3HAYEHHH &
He cymecTByer; B) npu a = 0. 11.06, a) IIpu a # £2; 0) npm a = +2;

6) pemenu#i mer. 11.03. a) (1; 1)

B) TAKAX sEaveEmit a ge cymecTeyer. 11.07. a) Ilpu g = % ua#d;

6)npu e =3; B) IpH @ = % 11.11, a) (0; 2} (0; -2); 6) (1; —%);

(1; %} (3; %} (3, %) B) (2; 1). 11.12. a) (1; 1); B) pemesn# ser.

11.13. a) (%, % r)(1; 1); (-1; -1). 11.14. a) (2; E} (—%; %}
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r) (1; -1); (7; 8). 11.15. B) (% —%} 7 (¢ —t), t € R. 11.21. 6) (z1;

1). 11.23. a) (J10; —V10); (—/10; VIO); (4; 2); (—4; ~2); 6) mer
pemenwii. 11.25. 6) a = 1; —0,5; %@ 11.30. 8) (-6; -2);

R0 (15 -5 ) (15 -2 (55 3} 1938, ) (-1 ~8); (-3 ~1: ) (5: 5

B) (-3; - %]. (-%; -3]; r) (22 + 5; 242 - 5); (242 - 5; 242 + 5).

11.35. a) a = 4; 6) a # 4; ) = Npe Kakpx sHavennax. 11.36. a) a=2;
6) a # 2; B) 5u npu Raxkux spazennax. 11.38. IIpr a =0, (1; 0); upn

ae (—i; OJU[O; i} (1— 1-40%, 1+m],

2 2a

1+ y1-—4a®, 11— 4a® -1 (1, _ -1 {1
[ R 5o _}npna 4,(2, 2t mpua Y 2,2

OpH & € [—oo; —i] U [i; +00] pemenmii ger. 11.42. a) (2; 2);

6) (2; ¥4); (17; £1); ) (0; 3); &) (0; 2); (1; 1); (1; 3); (25 2); €) (=35 —2);
(=15 —2); (1; 2); (3; 2); ) (0; 0); 3) (=5; 1); (3,1). 11.43. a) (-4;'-3). Yiea-
3anue. 3anucars ypasaeHue B Bafe (x —y + 1Y + 2y —x + 2)2=0;

4 1
6) (—?; —?} ¥xasauue. 3anucarb ypasaenne B saje (5x + y + 8)* +

+ (Ty + 1)2 = 0; B) (¢1; £1) — Bcero weTripe naps. 11.44. 6) (g; a; a),
a € R; B) (—1; 2; 3); r} (—0,5; 0,5; 0); 5) (¥1; +1; 1) — Beero BoceMb

rpoex. 11.45. a) (2; 1; 3); 5) (b tc gte gt b} 11.47. 6) Bee

2’ 27 32
TpoHKH QHCeJ BHIA [t; —%; ? - t], rae t € R.

12.01. a) (2; 3); (3; 2); 6) (1; 2); (2; 1) r) (1; 2); (25 1)
12.06. (1; -4); (=4; 1% (-1 + J8; -1 - V6); (-1 - V6; -1 + JB).
12.07. a) (44; -22); 6) (2 2); (=25 -2); B) (1; 2); (-1; —2); 1) (1; 2)

(-1; —2). 12.09. a) (-1; 0); (—1; g} (0; 1); 6) (—2; -6); (2; 6);
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B) (1; 2); (—4; £3); (4; —1); 1) (1; 2); (-1; 0). 12.12. &) (2; -1); (-2; 1).
12.13. 2)(0; 0); 6) (3£; 0; —2t), t € Z; B) (34; 0; 1), t € Z; r) (3¢; 0; 1),

te Z. 12.14. a) (0; 0); 6) (5; 5), (9; 8); B) (1; -1), (-1; 1), {5\/3; Jg].

2, |2 v 1) (=1 2._42 | [ 102, |2
[- e J;}r)u, 1), (-1;1), {IOJH ; ,fm].{ 102 \E}
12.15.a)[Ipm a = -1, (-1; -1); 6) npa @ = 0,125, (1; 1); ) npu @ = -1,

(2; 2y, npu a=0,75, (-1,5; -1,5; D npu a = 9, (3; 3). 12.16. a) §;
6)18;8)2: 1) -1, 3.

13.01. 6) (2; 0); (~2; 0). 13.02. 6) (4; 2); (% -g}

13.03. 6) (V30; 0); (5; 1). 13.04. 6) (1; %} 10.05. 9) {;;ﬁ
13.06. 6) (0; 7); (0; -T); [‘mﬂ =2, 78;3 - 9} (_3 _167849;

% “mg} 13.07. 6) Pemesuit mer; r) (4; 1); (9; %}

13.08. a) (0; 1); (g; %} 6) (1; 0). 13.09. 6) (6; —1). 13.11. 10.

13.12. 6. 13.13. 7. 13.14. -5. 13.15. 2. 13.16. 2. 13.17. 6.
13.18, -3. 13.19. 6. 13.20. 5. 13.21, 15. 13.22. 21, 13.23. 5,
13.24. 5. 13.25. 10. 13.26. 2) (4; 5); 6} (3; 2). 13.27. a}a e (—oo; 1)U
U {1,25}; 6) a  [1; 1,25). 13.28. a € (1,25; +o0).

13.29. a) @ € (—oo; 8) U(L6; +oo0); 6) @ = 8; B) a € (8; 16].

13.30. a) (—%; %} (0; 2). 13.31. 6) (-5,5; 5,5); (-8,25; 3,25).

x e [0; 2] m (0; -1),
13.32.6) 1y < [0; 1], 13.33. 6) (-5; -3); (-1; -3); (1; 1).
x+y=1l

13.34. ¢ = 1,5 — ogEO pemenue; % < g <« 3 — KBa pemeHnx;
a € (—o0; —3) U[3; +o0) — onHEO pemenne, @ € [—3; %] — HerT pelile-

mnii. 13.35. a € [3; +o0) — opmo pemenue; a¢ € (—oo; —8) — mer
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4 4
pemelmﬁ. 13.36.z2 € I:_E; +°°] — OAHO PeIIeHWe; g € [—oo; —5] —
pemenuit rer. 13.37, Ilpu @ < —4 pemennii Her; npa 0 < @ < 4: ecn;

x:
x>0, 70

x =
ecmxe(—4;-2)nx+-3, 10

¥

x = —122— a

TO o na—0°{ =0 [x=-3 [x=-6 Ha=4:
y=12+a, P : = 4, y=23, ¥ = 6; P -
2 *

L

—-12-a

2 *
a+ 16 _12+a
B A T
13.38. 6) (-5; —-5); (5; 5). 10.39. 6) (1; 1) (1; -2); (—-2; 1).
13.40. a) (1; -1} (-1; 1); 6) (1; 2); (2; 1).

13.41. 6) ac (-2 2. v2) v (V2. V3; 2);

B} a = 0,01024, 13.42. a) 2 € (—oo; —-8] U [4; +o0); 6) @ € (—o0; 2),
18.43. 0 ¢ [—1; -1

x =2, x
(1; 5), (-2; 2), (-8; 8); npn a > 4: 1
y =

14.01. 30 xnm/u; 10 kv, 14.04. 4 xn. 14.06. 3a 2 y 1 3a 6 mewE.
14.07. 90 xm/u; 96 xum/u. 14.08. 27 km/qa; 36 kM /u. 14.10. Cropoct

JILIXKHHKOB DABHBL 5 KM/4 1 6 xM/u. 14.11. % b | % 14.13. 15 ¢ 05 Mun;
127.5 km. 14.14. 12 gM/9; 10,5 xm/q. 14.15. 35 xkm/y; 15 xM/q.

14.16. 3 xm/u. 14.17. 40 xm/q. 14.18. Karep npubsin B TyRKT B
B4duydd mpn. 14.19. 90 xkm/4. 14.20. 330 k. 14.21. B 10 4.

{1 1 il 1
14.22. 5(; - ;); E(; + ;)- 14.24. 84 um, 6 xm/9, 4 EM/u.

14.26. Yepes 2 4. 14.32. Ileperiit — 3a 10 4, BTOpOil — 3a 8 w.

14.33. 10 M. 14.34. 6591 104 v o 72 7 1 90 4. 14,35, 06a aa
104, 14.87. 32 20wz 3a 12 9, 14.38. 32 4 7, 14.39, 12 4; 24 4.
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14.40. 1;81 - 100%. 14.41. a) He yomerwr; §) Heapss xarh onpeae-

aeunoro orseta. 14.42, Bec mepsoH4ayaAnbLHOrO clliasa 3 Kr, €ro opo-
6a 0,8. 14.43. 10 xr; 69%. 14.44. 9 kr u 3 kr. 14.45. Buino Kymieno
6 rerpageit. 14.46. 187. 14.47. 603. 14.48. 71. 14.49, 41; 31.
14.50. Kaxxanle yacsl npobuan no 11 paa. 14.51. 120 ameii. 14.52, 24
u 7 getaneii. 14.53. B nepsoii rpynne 22 cryaerra, Bo Bropoii — 31
crynear. 14.95. IIporagan. 14.56. 20 cm.

15.08. B) [&; +o0); rya <-1,[a; -1) U(-1; 1) U(1; +o0); 2 =~1,

L1V A;+o0); -1 <a<l,[a;1)V(1; +0);a=1, (1; +0); 2> 1,
[a; +00). 15.08. a) (—o0; 0) U ((}, 7 ‘z‘m] U [7 +2‘F‘_1; +00}

6) (—oo; 0) U (0; 7‘_2\/‘_5] U [#, 12] U (12; +oc); B) @ < 0,
(—oo;a) Uia; 0y U (0; 7 _2JH] u [%, +oo]; a=0,(-oc; 0)V

U(O;L‘E-‘/“‘—_l]u [7*"/_ +m}04a<%, (—o0; 0) U
VaU [a; 7 _2‘/:5] [7 * J_, +0°} = %, (—o0; ) U

U(O; 7_E]U[T+Jﬁ; +oo]; 7+Jﬁ>a}7—~/ﬁ’(_m;0)u
2 2 2 2
U [0; 7-2JH] U [7 +2J-E; +oo}

(—o0; O) U (0; 1 '2‘/5] U [7 +2‘/‘E; 0} U (a; +o0). 15.10. [-8; 1];

6)[-3; 1} B {1}; ) a < -8, [ 81 8<a<l,[alLe=1,{}a>1,0.
15.11. a) (-o0; 1]; 6) [-3; —2) U (=2; 1]; B) {1}; 1) @ < -9, [-8; 1];

B<g«-8,[-8;a+1)U(a+1;1} B<a<0,[a;a+ 1)U @@a+1;1];
a=0,[0;1;0<a<1,[a;1;a=1,{1}; a>1,3. 15.12. a) [-5; +o);
6) [3; +c0) U{0}; B) b < 0, [b; +o0); b =0, [0; +00); b > 0, [b; +oo) U {0}.
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15.13. a) (—o0; +o0); G6) [-1,8; 1,8]; B) a < 0, (~o0; +o0); @ > 0,
[—% 2] 15.14. a) (—o0; —8) U (-8; 1]; 6) [-3; —2]; B) (-3; -2];
r) (—eo; —3) U (-3; -0,5) U (-0,5; 1]; &) (-o0; -3) U (-3; 1].
15.15. a) {4; 5]; 6) [4; 5); B) (-1; 0) U [4; 5]; r) [-1; O} U [4; 5);
m (—o0; —1] U [4; +o0); e) [0; 5], 15.16. a) [-4; 8]; 6) [-4; 8); B) [4; 8);
r) [—4; 5) U (5; 8]. 15.17. a) [-3; 11]; 6), B) [-3; 3]. 15.18. a) [0; 10];

6) [6; 41; 5) [-1,5; 3,5]; r) [—231; 10f; » -85 &fs o [0 /7
) [-4%; - 3%]; 3) [—5, —] 1) [0; 25]. 15.19. ¢ < ~11. 15,20. a > 4.
15.21, a > 0 — ny4; @ = 0 — nycroe MHOKecTBo; ¢ < (0 — OTpe30K;
TOYKA H MHOMKECTBO BeeX AelicTEMTeIbHEX urcen He 6yayT ofpasoBhi-

BaThCHA HHA IIpA KaxuX sHaveHnax 4. 15.24. a) b = (-3; —2] U {-31});
6) b ={5,5; 6,5) U{-29}; n) b = (—oc; —31) U(-31; -29) U (-29; -3] U
U[6,5; +oo) r) b = (o005 —82) U (-81; —4] U[4,5; +oo); m) b = (-3;
3,5); e) b =[-82; -81] U(-4; 8,5). 15.25.a) b=(8; 9Q U{-n - 1};
b=[-9-Yu{-n+ 1 8)b=[-8 -r-1)U(-n -1, ~g) U
U{-m =+ 1DVR+ L8 nb=[9n-1)U(=x-1;-n) U
U(m; 4+ 1DU(—=+1L T a)b=(8;9;e)b=[-t-2;, n-1] U
U(7; 8]. 15.26. a) x=2; 6) ©@; Byx =3 npu a = 3; x = -3 npm

a =-3. 15.38. a) [0; i} 6) (0; 1); B) [_E’ 0} r) (0; 10).
18.39. &) (15 1,26 ) (0; 1); 3) |3 -1} 15.40. o) [0; +oo)

6) [V14; +od); B) (—o0; 1]; r) (—o0; -4]. 15.41. a) [0; 3]; 6) {-9; 5];

B) [-9; 5]; r) [5; 9]. 15.43. a) [1; 5]; 6) [0; 9). 15.44. a), B) [-3; 5];
&), 1) [-1; 7). 15.45. a) [~1; 10); 6) [-1; 32]; B) [-5; 72]: r) [-68; 91,
15.46. a) [1,8; 4.6]; 6) [—5 E] 15.47. a) 1; 2; 3; 6) 2 3;

4; 5; 6; 7; B) HeT UeaoUMCIeHHEIX 3HAYeHuir; r) O; 1; 2; 3; 4; 5,
15.48. a) [0; 25]; 6) [-27T; 125); 8) [0; 5]; ) [1; 3]. 15.49. a) [-12; +co);

6) [-24; +o0); B) [-8; +oo); ) a < -2 x € [—%(a +2 -8 +oo}

-2< a< 2x¢€ [-8+x);a>22x¢€ I:i(a—Z)z—B; +oo}

15.50. a), 6) B. 15.51. a) {-1}; 6) {-1; 1}. 15.52. a) (-o0; —5) U
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U (=5; +oo); 6)—r) R. 15.53. a) [-3; +0); 6) [-3; 1)U (1; +oo);
B) {(—3; +00); ) [-3; +o0) g « =3 (—3; +eo); a =-3; [-3; a) U (a; +o0)
a > —3. 15.54. a) [-1; 1]; 6) (—o0; ~1]. 15.55. a) D(H) = R; b > -5;
8)a = ~T; E(f) =[-T; +co). 1) CHAuana EaxoAMM TAKEEe 3Ha4eHHA 4,
OpH KOTOPHIX ecThk XoTd Obl ogmH KopeHb (zepez D). Tam, rae y=a
(npamas nepecexaer rpadnr ¥ = f(x)), uMeerca xora Ok 0AMH KOPEHDb
aaa f(x) = a = TaM ecTs rpadmK, T. e. ero 06AaCTE ZONOJHHUTEILHBIX
sHATeHMii. 2) ¥y = @ — ropusoHTANLHAA OpAMad. Ecna HaM M3BecTHO,
rze ecTh ¢YHKOHA B KAKOE ee 3HAYEHHE, TO HETPYAHEO BHAETH, YTO
Y = a Oyler mepecexaTs rpadpMK B MecTe, I'ie €r0 3HAYEHEe &, T. €.
ecxn a € E(f), To y = a nepeceuer f(x) (rpadpux). 15.56. R.

15.57. a) a € [-2; 2); E(y) = [-2; 2). 15.58. a) (—oo; —4\/_] u

. . . 1,1 3
U [4V2; +o0); 6) R; B) [ e 4]- 15.59. a) [ ooy 12+ 248 +J§ ]

[ J_zJ" +oo]. 6) R; 8[3 - +19; 3+ V19). 15.60. a) x = 2;

Q) pemenuit eT; B) x = 1,

16.40.a)S=%npno<a€ 1;8=16-8ampua> 1;6)S=16 -
2z
—%npn(léaé 1;S=8anpna>l.16.41.a)S=—% mpr 0 <a<4;
2 2
=-% +8-16mpu8>a>465=16- 5 muo<a< &

2
S=(8_T“) +8a- 16 1pu 8 > a > 4.

(60t mpu 0 < t < 4

16.42. a) f(x) = {240 np 4 < t <5
(240 — 80(t — 5) mpu § < t < §;

240 - 60¢ mpu 0 < t < 4

6) fx) = 10 mp 4 < £ <5

[80(t — 3) opH B < t < 8;

|120 - 60¢| npu 0 < £ < 4;

B) f(x) = 4120 npu 4 < t < 5;
1120 — 80(t — 5)| mpe 5 < ¢ < 8.
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16.47. 1) —%; 6) %; B) %; r) f(x) = %— -3:;—’. 16.61. a) P(t) =

= 1000(¢t + 3); 6) P(t) = 3000 + (1000 + 5k}t mpu 1 < ¢ < 11,
P(12) = 1200 + 60k.

17.06. a) {-5; -3; ~1; 1; 3; 5}, 17.09. a = -2. 17.10. a = 1,
1741, -1 < a < %. 17.12. Hpu -2 < @ < -1 wiz npm a > 2.
17.30. a) (—o0; 0] — Bospacranmue, [(; +o0) — y6riBanue; 6) (—co; —3] —
Boapactamue, [-3; +oo) — yOmBasue; B) (—oo; 1) — ybuisanme,
(1; +o0) — yompanue; r) (—oo; —4) — BospacTaHue, (—4; 2] — Boapacra-

Hue, [2; 8) — yGuiBanue; (8; +o0) — yGmpanue; 17.34. a) (—oo; ~8] —
yOmBanpe, [-3; +o0) — BoapacraEne; 6) [-5; 0] — Boaspacranue,

[0; 5] — yOmpanme. 17.36. a) x = —2; 6) (—2,5; —2%) U [-2; 1)
1, .1 1, {11 .
17.37. a) Y 6) | -1; 3 17.38. a) By 6) Y 17.40. (-1; 1).

17.43. a) 5; 6) 4; B) i; r) 0. 17.52. a) Haufonpmee — 2; RaumMeHb-

mee He gocrEraercH; §) HanGonsmee — 1; HauMeRsIee — —1; B) HAH-
1 1
Goibllee — E; HAMMEHbIIee He AOCTACAETCHA) I') HANMEHbIlee — _E;

Hambousiee — 1, 17.54. % 17.55. a) 2; 0) pemennif ver. 17.56. a) 1;

6) 2; B) 4; 1) %- 17.57. a) Hpu Bcex 3HAUCHMAX ¢! HABRMEHbINEE —

5a — 3; nambonkiree — 5a + 5; 6) npe Beex 3HAYEHEAX 4 HAMMEHbD-
imee — —a — 5; HaubGosnemee — —a + 4. 17.59. a) a < 2 Hanbonkinee —
o’ — 4q; sanmensImee — 5; 5 > ¢ > 2 wanboasmee — 5; HANMeHbIIIee —
—4; @ > b mapbonsmee — a? — 44; ganmensmee — —4, 17.60. 2) Han-

menbmee — 8; gantoarmee — 202 + J3_4; 6) saumersmee — 8; man-
foapmee — 102 + J3—4 17.61. a) Haumenrmee — O; manbons-

mee — 36; 6) HamMerbmee — —29; manboasmee — 10; B) mAMMeHb-
mee — 2; HanGoawmee — 66, 17.62. a) 5; 6) 2.

18.25. a) Mla ( aTa rouxa 0); 6) aa (cymMmMa atux Touex 0); B) aa (oa-
Ha 3 Touek 0 um mx cymma Q). 18.26. a) Tor xe, yro 1 B 18.25.
18.27. f(0) = 0. 18.28. Nobomy umcay. 18.29. Yrasanue: cu. 18.27,
18.30. a) 0; 6) 0. 18.31. a) 0; 6) 0. 18.34. 0. 18.35. 9. 18.36. s) 0;
1) papex 0. 18.38. 0. 18.39. 0. 18.43. B) 0. 18.44, Cymma » npomase-
nenue abcuuee — 0. 18,49, a), 6), r) Her; 5) aa. 18.52. 8) 7; 6) T;
B} 14; r) 35. 18.53. a), e) Ha; 6)—xa) mer. 18.56. max f(x) = 8;
min f(x) =-11. 18.57. 0. 18.59. ViuiBaeT ua (—o0; —5]; Boapacraer
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Ha [-5; §]; yOriBaer Ha [5; +90); —5 — Touka MuHEMyMAa; § — TouHa
mMaxcumyma. 18.60. Bospacraer ma (—oo; —5]; ybriBaer [—5; 0]; poa
pactaer {0; 5]; y6mBaer [5; +o0); —5 m 5 — Toukm maxcumyma; 0 —
TOYKA MAHHMYMA; 7 — MakcuMyM; —3 — mMuHuMYM. 18,62, a) [la;

6) ner. 18.63. a) [a; 6) mer. 18.64. a)a =0; 6) a < 0. 18.65. a) B; 6) C.
19.60. 8) He obnanaer; 6) hyuxuusa gernan; B) GyErnaa weuer-

HaA; T) He obnagaeT; ) QyHKOHA TeTHAS; ) He ofaanaer; K) byHK-
IHA HedeTHAA.

20.24.2) ¥34 <1+ 5;6) 433 >1+ 5; 8) ¥43 > J6 + 1;

r) ucnomsayiire cpoficTea QyHKmEA ¥ = Jx u y= ¥x mpu 22 1.
20.26. a) (1; +o0); 6) (-00; —1) U (1; +o0).

21.04. g, =n! 21.11. a, = 2n sm% 38.12. ¢, = cos%.

291.16. x, =170 - 10. 21.17. x, = T4; x, = x,_, + T4, n > 1.
21.20. x, = 4n - 2. 21.24. x, = 2; x,

x,_, +4, n >1,

1+ (-I)"

21.22.x,=3n - 2+ 2+E0
CAe0BATEIBHOCTE MOMET GHTB OIOJYyUYeHA H3 OOCHeA0OBATENBHO-

ctu y,: 1; 4; 7; 10; 13; 16; 19; ..., B KoTopoii Bce HeueTHEI 1JICHH
VEeJIAYeHEl Ha 1, A UeTHEIE oCTANACE Gez naMeHerna. CleaoBaTENALHO,

. ¥xasanue. 3ameraM, UTo KAHHAH IO

1+ (—1)'I

x,=y,+ 1+ ;_l)n’ OOCKOABKY NOCHeA0BATEILHOCTD AMeeT
pug: 1; 0; 15 0; 15 05 ... ; l-*-%”— . 21.23, %, = 1€,
21.24. x_ = 103"T-1-7. 21.25. x, = 1% 9-1-7. 21.26. x, =
= W-1.7 21.30. a) x, = 37 - 2; 6) %, = (3n - 2 =
=90 12n+ 4 B)x,=(3n -2 - 1=0n*— 120 + 8; ) x, = 155

p+l, e) x, = m- 21.31. a) x, = %;

A) %, = 3,1
-1
6) %, = o7 B) %, = 2. 21.82. 8) x, = n% 6) x, = 17+ 2 +

mn + D2n +
i)

+ 3%+ ...+ nt= b, 21.33.8)x, =nf - 1;6)x, =n"+ 1,

n’+n+2

21.34. a) x, = (-1)* ' n; 6) x, = “’* . 21.36.8) x, = (1) ?

21.39. 40. 21.41. 11. 21 .42. a, = —-1777. 21.43. 8.
21.44. a,,, = 172,9; 6) a,,,, = 1000; B) a,, = 4.
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22.08. a), 6) Y0riparomue; B}, I} BogpacTaomue, 22.09. a), B) Bos-
pacTaromas; 6) yOuBalomasn; r} — 3) MokeT GHTE KAK BOpacTalolnei,
rax ¥ youiamomeit, 22.10. a), B), 1), e) Boapactawmue; 6), 1) youna-
wiqee, 22.11. g) Orpasnuera cHu3y; 6) OrpaEUIeHa cBepxy; B), €) He-
orpaEH4ena; r), x) orpamdeHa. 22.12. Ornocurensno a), 6) u r)} B
cJIy4ae B) MOCAEAOBATEIBHOCTE MOKETh GLITE HeOTPHUATEARHOH, HA-

Ipunep, eClu @, = % 22.16. a) Bepno; 6) HepepHo. 22.17. a) Boa-
n

pacraomeil npu a > 0 r youBamoiel npe a < 0; 6) sospacraometi
npa ¢ < (0 u yOuBaromeii npu ¢ > 0; B) BogpacTaAOmed mpu g < 4
n yOniBaromeii HE Ipm XKAKMX 3HAYEHHAX @; ') BospacTalolel npu
u % a % 4 n ydusaomeii npu ¢ < —-1. 22.22. ) n > 60; 6) n 2 30.
22.25. k=2,

23.09.a)a,=3n+11;6)a,=7 - 5n. 23.10. a) a, = 3n — 20 anu
a, =4n - 29, 23.11. a) a, = 5n - 22 wiaw a, = 44,2n ~ 355,2;

2 __2
6) a, =18 — 2n uiu a, = 2n - 18. 23.19. 13 .15 .17 _ 3315

23.23. 7. 23.33. |d| < %. ¥razanue. PaccrogHne MeIy TOZKAME

YHCIQBOHA NPAMOI, COOTBETCTBYWINAMH IlePBOMY M COTOMY YJIeHAM
mperpeccu#, He Moxer OniTh Gonepme anmHEE orpeska [—2; 112].
23.34. -2 < a,< 15. 23.37. 3; 10; 17; 24; 31. 23.38. 4; 7. 23.61. 4.
VYrxasanue, Ina permeHna MOMHO BCIONB30OBATE TeopeMy Buera, HO ¢
OpeCMOTPOM IMCKPHMHESHTOR, B 1agHOM ciTy4ae MEl JOMKEBI PACCMOT-
peTh TPH ypabHeHHs: 6x + 2 = x? + 6x — 10 (cyMMa KopHeli — 0);
10x - 14 = x® + 4x — 2 (xopreit HeT) 1 2x? + 2x — 6 = 10x — 6 (cyMmMa
KopHeil — 4). [lepBoe H TpeThe YPABHEEHA He HMelOT o0OIHX KopHeil.
23.62. 7. 23.64. 82, 23.65. 1313. 23.69. a, = b,, = 42; a,, = b,, = 2772,
23.71. a) 14 413; 6) 13 920; B) 22 704; r) 9120. 23.72. a) —25 451;
G) —24 822; B) —29 468; r) —1790. 23.94. 156. 23.95. 180. 23.96. 16 °C.
23.97. 4 4, 23.103. Ha 16. 23.104. 120. 23.105. 50. 23.106. 17.
23.107. -16. 23.108. 4, 5 u 6 um/u. 23.109. -1; 2;: 5 axu 5;
2; -1, 23.110. y = -2; -1; 1. 23.111. a, = 2; d = 3. 23.112. 31.
23.113.a,=3n-5,ne N. 23.115. 7 gueit. 23,116, 17 M u 13 M.

24.05.7- 27 " " .24.16. )3 r 384;6) 81 r 16.

24.17. 6) g =—0,5; b, = 32; 8, = 635. 24.18. 2046. 24.19. -250.
24.20. 64. 24.21. 3; 4 mm 48; 0,25. 24.23. 12. 24.24. P, 24.26. ab.
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24.31.a,=1;¢=2naa,=1;¢= J2 na,=1;¢= 52, 24.36.a=0,5;
b=2nma=-4,5;b=-18. 24.37.a=-1 - JE; b=-41 - 29&

10(10" - 1) - 9n,

mma=-1+ V2; b="7+ 5/2. 24.38. —4. 24.39. a) o

70010 — 1) — 63n
81

B) (1,026 — 1)- 100%; r) (1,021 — 1)- 100%; x) (1,022 — 1) - 100%.
24.44, a) 12%; 6) (41,44 - 1) - 100%; 8) ({144 - 1) - 100%;

10
r) (L4 - 1) - 100%. 24.46. a) 35; 6) 3r. 24.49. (31,

&) . 24.43. a) (1,022 - 1) - 100%; 6) (1,02 — 1) - 100%;

24.50. r =y = z, x — PON3ROABHOE YHCAO, He pasHoe 0, 24.51, g=1
uau -2, 24,52, 2; 6; 18, 24.55, 5; 25; 45; ... u 5; 15; 45; ... .
1

2456.1;2:3;...21;3;9; ....24.57. -2. 24.58. 1; 3; 9 um 5;

—%; 2?5 24.59. 258, 24.60. 931. 24.61. 2; 4; 8; 12 maiut 12,5; 7,5;

4,5; 1,5. 24.62, 3; 6; 12; 18 naum 18,75; 11,25; 6,75; 2,25.

. E. __1 3, 35, 218
24.64. 2) 1,25; 5; 6) x = —;. 24.67. a) 3; 6) 4545; B) 21333

r) 54 3555 . 24.68. ) 353 6) 3653 B 1 5055 ©) ~ 5o o0 - 24.69. 3
-2 2472, 2448 (24 V3 ... 2474, ¢ =20, 0 —

NMPOUBBOILEGE YHCAO, He paBHOe HYMO, 24.75. ¢ = m f_ 17 &~ opo

HMIBONBHOE YHCI0, He DABHOE HyI0. 24.76. ¢ = ﬁ, 4 — NPOH3BONb-

HOe UHCIO, He pABHOe HYIK. 24.77. ¢ = ';;1—

+1 a2, — OPOH3BOJILE)E

YHCIO, HE DABHOS HYJIK.

0 - n M = L .
25.02.3) S¥ = i) Q="

26.01. a) 90; 6) 81; B) 3; r} 10. 26,02, a) 764; 6) 476; B) 2; 1) 6.
26.03. 6) 12; B) xneb p:xanoil (6 cnyuaeB) MeHee BepoATeH, deM 6Gy-
repbpoa ¢ chipoM (9 cayuseB); r) us 18 Bermeil caepyer yOpats 6.
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26.04. 6) 8; n) 6; r) papHoBepoaTHO. 26.05. 6) 3; B) 4. 26.06. a) 32;
6) 16; B) 24; r) 16. 26.07. a) 9; 6) 45; B) 17; r) 24. 26.08. a) 210;
6) 30; B) 180; r) 24. 26.09. a) 36; 6) 8: B) 24; r) 16. 26.10. a) 1 u
810 000; 6) 125; B) 25; r) 45. 26.11. a) 600; 6) 24; 5) 30 240; r) 462,
26.12. a) pa; 6) aa; B) Aa; r) mer. 26.13. a) 2; 6) 3; B) 6; r) 24,
26.14. 8) n; 6) 2k2k + 1); ») 222D 1y (4m - 1)am - 2).
26.15.a) 1, 2;6)1,2,8,4;8) 1, 2, 3, 4; 1) 1, 2, 3. 26.17. a) 200;
6) 200, 202, 208, 209, 220, 222, 228, 229; p) 909, 999; r) 200, 280,
800, 880, 920. 26.18. a) 12; 6) 24; ) 2; 1) 2. 26.19. a) 120; 6) 48;
B) 80; r) 96. 26.20. a) 12 u 2250; 6) 24; ) 6; r) 8. 26.21. a) 720;
©) 120; B) 600; r) 240, 26.22. a) 100; 6) 97; B) 83; r) 90. 26.23. a) 100;
©) 50; B) 52; 1) 10, 26.24, a) 0; 6) 1; B) 3; r) 2. 26.25. a) 100; 6) 15;
B) 15; r) 39.

27.03. a) 60; 6) or 4 mo 25 r ¢ marom 0,5; B) 5 m 12; ) 2,
14 u 3; @) 5,5. 27.04. a) Or 140 go 210 ex; 6) 157 = 190; 5) 4
u 4; r) 161. 27.05. a) 200; 6) 0,19; 8) 6,5%:

r} IleHoBAS KATETODHA, D.
0—20 | 20—50 |50—100]100—150] 150—200 |> 200
Kour-so 31 52 47 38 19 13
NeHHHKOB

Yacrora 0,155 0,26 0,235 0,19 0,095 10,065

Yacrora, % 15,5 26 23,5 19 9.5 6
27.06. a) 7; 0) 0,04; B) 22%; r) 38%.
27.07.
BapuanTa
Cynma
Ml | M2 | N3 | N4
Kparaocrs 9 5 2 4 20
Yacrora 0,451 0,25 | 0,1 0,2 1
Yacrora, % 45 25 10 20 160

27.08. a) 7; 6) 60; B) 5; r) 8%. 27.09. a) 4; 6) 2; B} 1,8 x4,
27.10.a) 2, 4,6,8;614,8,2,8,6,4,8 186, 2,8,2,4,6,2; 14
27.11. a) Or 12 go 20 6anos; 6) 19, 13, 17, 14, 20, 19, 20, 13, 14,
17, 14, 17,17, 17, 17; 8) 2, 3 » 0; ) 13, 13, 14, 14, 14, 17, 17, 17, 17,
17, 17, 19, 19, 20, 20.
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27.12.
BapnanTa
Cymmaa
-2 -1 ] 1 2
Honcwer | A4 | A | A | #4 | A
I HH /
Kparnmocrs | 12 9 16 5 8 50
Yactota | 0,24 | 0,18| 0,32 0,1 0,16 1
Yacrora, % | 24 18 32 10 16 100
27.13.
BapnanTa
CymMMa
Nl | N2 | N3 | Ned | Neb | B
Kpatmoctn | 291 | 122 | 133 | 202 | 79 | 183 1004
Yacrora |0,291]0,122]0,113{0,20210,079{0,193 1
Yacrora, % | 29,1 {12,2 | 11,3} 20,2( 7,9 | 19,3 100

27.14. a) 200; 6) 4; 0,27. 27.15. a) Mona pasma 431; 6) 91%;
B)

Bec, r 427 | 428 |420)| 430 | 431 | 432 | 433 | 434 | 435

Yacrora, % 2 4 11| 18 |30,5]21,5| 10 2 1

27.16. a) 3,875; 6) 3,75; B) 4; r) 3. 27.17. a) 22; 0) 18 u 4;

B) HeT; I) 10:3_ 34. 27.18. a) 36; 6) 7T  11; B) Her; I) %

17x + 52,
6x+19’

27.19.a} Tx 6,3)3456r)ma,1:rpnx 7. 27.20. a)

B) 1, 2, 3; r) mHer.

28.01. a) 0,5; 6) 0,125; =) 0,375; r 0,5. 28.02. a) 0,1;
a9 0,1; 8) 0,2; 1) % 28.03. a} 0,5; 6) 0,5; B) %; r) -g- 28.04. a) %;
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6) 4—25; B) 0,4; r) % 28.05. a) %; 6) %; B) gl;; r) % 28.06. a) 0,2;

6) 0,8; e) 0,64; r) 0,12. 28.07. a) 0; 6) 0,2; =) 0,4; 1) 0,6.
28.08. a) 0,23; 6) 0,63; B) 0,6; ) 0.4. 28,09, a) 0,75; G} 0,75;

s) 13; 1y 2. 28.10. 8) 0,1; 6) 0.1; 5) 0,6; 1) 0,4. 28.11. ) 0,8;

6) 0,8; ) 0,7; ) % 28.12. a) 0,6; 6) 0,4; B) 0; ) 0,3.

28.13. 8) 05, 6) 55 B) 1 - ;o755 O Top5- 28.14. 8) §;

6) 0,125; B) 0,875; r) ?—42 28.15. a) 0,05; 6) 0,6; B) 0,2; r) 0,25,

28.16. 1) 0,125; 6) 0,125; B) 0,5; r) 0,375. 28.17. a) 0,4; 6) 0,6;
8) 0,4; 1) 0. 28,18, a) 0.2; 6) 0,4; 5) 35; 1) 0,5. 28.19. ) -4;

6) 0,75; ) 0,25; r) 0,5. 28,20, a) O; 6) 0,1; 8) 0,9; r} 0,09.
28.21. a) 0,05; 6) 1; ») 0,15; r) 0,55. 28.22, a) 0; 6} 0,6; B} 0,2;

r) 0,8. 28.23. a) §: 6) 0,25; 5) 0,5; 1) 0,5. 28.24. 8) 0,2; 6) 0,7;

B) 0,1; 1) 0,2. 28.25. &) 0,5; 6) 0,36; B) 0,14; N,

20.01. a) 4; 6) 175

B) n|l 17T {18 19| 20| 27| 28| 29| 30| 40{ 60 | 80 | 100
Kon-po
HCeT,
m4’4445677710152025
or logon
Yacrora | 0,235 0,22]0,21 0,25 0,22]0,25 0,24|0,23]0,2510,25|0,25{0,25

1) 0,25. 29.02. 2) 16; 6) 30; ) 45; r) 1. 29.03. ) 6; 6) T; B) 8;
r) 330. 29.04. a) 137; 6) 2145; B) or 880 pgo 1076; r) oromo
40 000: or 36 520 go 44 630. 29.05. a) Oxono 32000; 6) 5440;
B) 13 540; r) oxomo 67,5 Thic. (67 630). 28.06. a) 2; 6) 0,118;
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B
) BRI 1T | 27| 67 | 77 | 100 | 125 | 150 | 173 | 200 | 1000

Koor-s0 wmacen,
ORAHUITBAIG- 2 3 6 8 10| 13| 15| 17 | 20 | 100
IMXcAHA 4

acrora |0,1180,111 0,105|0,104{ 0,1 |0,104] 0,1 (0,008] 0,1 ] 0,1

r) 0,1. 29.07. a) 1; 6) 0,06;

B) n|17{ 57 |100]| 400 | 500 | 1000 | 4000 | 5000 | 10000
Koa-s0
TMOETL, 1 oyt 11 |1 a2 || u2 | nn | un
HaYHHAK)-

_ mpxeAa c 4
Yacrora |0,08] 0,19 |0,11| 0,03 |0,222|0,111| 0,028 | 0,2222 | 0,1111

r) HeT; OT -5'16 Ao % 29.08. a) 189 Ttric.; §) 448 TmC.; B) oxono
75 Tric. (74 966); r) oxono 121 Twe. (120 826) . 29.09. r) [IpumMepHo
mo 16,7% (16,(6) = o). 29.10. r) Iipwmepso x 16,7% (16,(6) =

= 100% - —%).

31.01. a) 10; 5) —2. 31.02. a) 27; B) 2¢- 3". 31.03. a) 2,5; 6) -0,5;
B) 2. 31.04. a) ~10; B) 12,34. 31.06. a) 5- ¥3; B) 3. 5.

31.08. ) 2xy? ¥2x; ) 22 |y['- Y5x. 31.08. a) ¥x’y; 6) ¥;
) Yx*y npu x > 0; —¥x*y npu x < 0; r) ¥x°y npm x 2 0; —¥x°y npn
x<0; x) Y@aw’. 31.10. a) 6; 6) 6. 31.11. a) ¥2 <3;

6) 312 < ¥145; B) umena pasmsl. 31.15. (-3; 1). 31.16. p = 0.
31.17.0<p < 6.

32.05. 157 080. 32.06. a) He cywecTeyer; 6) cywecTByer, HAIpH-
wep wmeno 3,1415. 32.09. a) 440 u; 6) 4399 u. 32.10. a) 2—72; ) %

Yxaaanue, HajiguTre marypansroe ynchao k, Gmoraiiee x unceay an,
AIE KAMOOTo 3aJagHoro umena n. 32.11, -4 < - < N —g <

<0<1l< 1; < 6n < 19,2, 32.12. a) (—oo- ]; 6) (Tm; 22);

I
183 - 4n
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B) (*00' %) v [2%; +0f r) x e [-11-m; V11 -=®] V [m +o0).

32.13. ay m e [~-19; 19], m e Z; 6) m € [-14; 14], m € Z.
32.14. a) Opno wuciao; 6) ABa 9HMcaa; B) HA OZHOTO YHcaa; r) 18 uu-
cen. 32.16. a) « - 3,14; 6) V10 - 1; = < +/10; 3,15% < 10; B) /39 —

-mr) %; o) 22 - 7 e) 223 — T0m: ® < 3,15; 70n < 220,5 < 223.
32.17. 5 rouer, 32.18. a) Oana nap HU ofHOI TOWKH; G) 3 Mim

4 touxwn; p) 6 wm 7 rouex; r) 100 wm 101 rouxa. 32.20. a) B nep-

s
c; 8, = o

BHﬁpﬂBBCTpBTﬂTCﬂBTO‘lKeB:81=2,Ul=8M/c,t=l 2

4
v,=2nm/c,t=ic;6)mmpoﬁpaaqepea%c;n)n.qeca-rmitpaaqepea
% ¢; ) B n-ii paa gepes % c. 32.28. a) %+ 2nk, k € Z; 6) n + 2nk,
ke Z; B) —%"+2‘u‘k, ke Z; r-)—-'g+21rk, ke Z; o) 125+1tk, ke Z;
e)mk, ke z;m)%+nk,ke Z;a)%+n:k,ke Z; ) :t%+2nk,
ke Z; x) 3:37‘“ + 2nk, ke Z; m (-1) %“4- Tk, ke Z; m) (-1} x
x%+nk,keZ;n)%,keZ;o):t—E+nk,keZ;n)—%*-%.keZ.
32.32. a) Bepno; 6) mepepHO: @ MoxKeT OmTh pasmO 2; 1 + 27; ...;

B) BepHO; I} HeBepHO: & MOXeT GHTb pABEO 8—; B T. 5 32.33. a) [2nk;

11:+21tk],kez;6)(1:+21:k;3—2’t+2nk:|,kez;n)[2nk;%+2nk)u
U (n+2nk;3—2"+2nk],kez;32.34.a) [ﬁ-l-nk;%-l-ﬂk:l,kez;
6) [%+nk; Il:+:|tk:|, ke Z: ) [—-275+21:k; %+2nk],k € Z.
32.35. a) [-z—+2nk; %+2uk],ke Z; 6) [%+2nk; %3‘-4-21:1:],
ke Z;8) [—%+2uk; —-2,’(—':+2r:k:|, ke Z2.32.36.a)y=0; 2nk, kc Z;

6)y=1;§+2nk, ke Z;p)y=-1; -§+2nk, ke z;r)(—1)"-%+m,

ne Z:n (—1)"”--’65+1tn, ne Z; e (—1)"-%+m, ne Z

V3

x) (-1)*+. %+nn, ne Z,ayy= —?: (-1)"- -;—-th, ne Z;
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H) Yy = __J_§_: 1"t %+ nn, n € Z. 32.38. —E + 2nk, ke Z.

32.40. Puc. 33. a) M,: 1‘%+2uk ke Z; 6) My 7 3% | onk, ke Z;

B) My: 3% 4 onk, ke Z; ) M, —+2ﬂ:k ke Z; m) Mg 1154""+21:k
ke Z.

3
2 40

M
d

y

rd
g
3

2 Puc. 33

Nl

M 1B M,

33.05. £ + %, rme k ¢ Z. 33.30. ) ¢, + ¢,= (2k + ), rae b —

HeKoTopoe ueinoe anciao; 6) ¢, + £, = 3kn, rae B — HeroTopoe HDedoe
qQACAO.

34.08. 2), r) Boasme 0; 6), B) Mesrme 0. 34.09. a), B) Asnsaercs;
6), r) Her. 34.24. a) 0,8; 6) —0,6: b) l; r) l. 34.25. a —Q; 6) -2

B) 2‘/_, r) \/_ 34.30. a) cmTt 6) sin :131; Vwasanue. Cpasmare

g@cHIa % H I 34.31. kr, rae k¥ — nmeinoe aueyao. Yxaaanue. Hyets

¥ = sin ¢, Toraa y NpuEAMaeT Bce 3HAYEEHS M3 oTpeska [-1; 1]
H moaTtoMy cos 1 < cos y = 1. Janee, Tak KeKk T > 3, To cos 1 >

> cos g = % Orciona HMeeM HepaABeHCTBO % < ¢os (sin t) < 1, mpeEuem

cos (gin ¢) = 1 Torga u ToABKO TOrAA, Korga sin ¢ = 0. Orryas noaryIHM
t = kn, roe B — nenoe uncjao. 34.32. 73 rouxn. 34.33. 360 Touex.

34.51. %. 34.52. -0,75. 34.54. —%. 34.57. 2J2. 34.60. a) T;

6) 18; B) 47. 34.61. a) 23; 6) —110; B) 527. 34.62. a) 4; 6) +6;
B) +3/6. 34.63. a) 1; 6) (-1; 1); B} (—1; 1); ) (2; +o0); m) [-1; 0) U (0; 1];
) (0; 1]. 34.64. a) 3; 6) /5. 34.65. 8. 34.66. —2. 34.67. 3. 34.68. 1.

34,69, 6) 20; n) 3_16; r) 6. 34.70. a) —J5; 6) -4; ) 2; r) 0,5 wm 7.
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35.04. a) 4; 6) 1. 35.06. a) 1; 6) ctg®x; B) 1; r) sin x + cos x.
2

1-4g°t ¢t -
35.08. o) 13; 6) 12. 35.13. ) {7, = %‘;T 6 Aok

_d-2ctgt, . 2tgt -%@L 35.14. a), b), 1), e) Cymecrsy-

T d+3cgt Y 1-tgt

1o%; 6), 1) me cymectsyior. 35.15. 2) 2 6) ¢ . 35.16. a) 111++ 5
2u® —3u+4 .

6 1+ u ) g? ; r) z)z' ﬂ) 7i €) m

2aina 35.20. a) 2cos¢: 6)0; B) —(sint +cost);r) 2cost —

35.19. 'lml'l

—sin t. 35.22. a) sin 5; sin 4; sin 6; sin 3; sin 1; sin 2; r) cos 17; coe 18;
cos 19. 35.24, a) (mm—g; 2ku+§} ke Z;1) [k:t—%; kr:+%}

ke Z. 35.26. a) sin é > l .35.27.a)2;0;6)1; 0; ) 7; -3; r) 1; 0;

0 1; 2,e)3, 7,;1:)0 -15; 3) 8; 16,!!)6 2. 35.29. a) 125.

36.18. B) 444; ) %; 3—.;‘; % 25102 %; %; %; ) +n- 1;

7 -1 (F77 -1 (B0 (agEoa]

NS g" =1 36.19. ¢) Yxasanue. C TpeMa BeDHHIMH 3HAKAMY MOCHE

sanaToif ZA4 = 0,235 ane Z4 = 2,906. 36.20. a) 180; 6) raroro 3Ha-
yenus HeT; B) npz n = 180, 36.21. a) 90; 6) Taxoro sHAYEeHHA HET;
B) npu n > 90. 36.22. a) 359; 6) rakoro sHAYEHRA HeT; B} NPH h =
= 3859 + 360k u npu n = 360m, rge k @ m — HarypankHnle yHcAa.

36.23. 6) Yrasanue. Bocnommssyiirech HepapeHCTBOM Sin o + ¢os O & J_,
COpABeAIMBEIM TIpH JOOGOM 0. DTO HEpPABEHCTBO MOMKHO, HAIpUMeD,
JAOKA3ATH CASAVIOMIHM oﬁpasou TIycre x = cos 0, ¥ = sin o, Paccmor-

ty =4

2 H HalineM Bce 3HAYEGHAA &, IPH
2+ =1

pHM CECTEMY YPABHCHAN

KOTODHIX DRHHAA CHCTeMA HMEeT DellleHne. BHDBSHB y=8=- X H3 Oep
BOT'0 YPaBHEHHA M NOACTABHB naﬁnenuoe BEID&KEHHE BC BTODOE,
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3aMeuaeM, 9T0 38Ja4a CBOAATCA K BAXO0XASHRIO BeeX agadeHHIl §, npn
KOTOpHIX ypapHeHEe X° + (8 — x)* = 1 aMeer pemenus. ITepermcas
nocneqHee ypaBEeERe B Buae 2x% — 2sx + ¢2 — 1, aaxa04aeM, YTO MOy
9eHHOe KBaJpPATHOS VPABHEHNE UMeeT DellleHNdA TOrNA H TOJBKO TOrT4,
Korga ero gAuckpumMuaaHT D = 48 = 8(s%2 — 1) > (). Pemrme mony-
YeHHOE HEPABEHCTEQ, HalljeM, UTQ YDABHEHHME HMEET pellleHHe IIPH
BCeX TAKHX 3, aTo §° < 2. OTKyaa ciaegyer, uTo HaEloablIee apaYeHNEe

8 = cos o + sin ¢ Oyser pasnHo V2 npu o = % MosxHO paCCYM#AATE

neaqze. Ilyers § = sin o + cos o. Torga s* = s8in® ot + 2 sin & cos o +
+ cos® & = 1 + sin 20 < 2. Orcioga ciegyer, 4To |¢| = |sin o +

+ cos €| « Jé, IOpHYeM OpH O = i% HepPABEHCTEO O0pAIIAETCH B Pa-

BeHCTBO. 36.24. a) 179; 6) 180; B) npr n = 179 + 180k, rae & —

HATYpaJLHoe unciao, 36.25. B) W 36.26. 45,5. 36.27. 90.

Yrasanue, Henonwsyiite dopMyasl npuseneaua. HanpaMep, cos? 1° =
= cos? 179° u saMeThTe, 9TO c0g® 1° + cos? 89° = cos? 1° + sin? 1° =1,
36.28. -1. 36.20. 0. 36.30. Bee maTypanbabie uncia or 45 g0 89
BRJIIOURTENAbHC. 36.31. 150 uncen. 36.33. a) Ha (—o0; +o0) anave-
HHA QYHRINE NONOKHTENBHE; §) Ba (—o0; +00) sHaueHnA QYHKOHH
OTPHLATEJILELI; B} 3HAYEHHS (JYHKIIUHN OTPHUATEJBEHEI HA METEDBAJE
(—2 sin 29°; 3 cos 20°) m NoNO:KUTENMHEI PR BCEX OCTANBHEEIX 3HAYE-
HHMAX X, 38 HCRJII0UCeHAEM To4eK sin 29° u cos 20°. 36.34. a) DyHrnEa
yOriraeT Ha K; 6) yOniaer Ha (—00; tg 12°); Bospacraer Ha [tg 12°; +oa);
B) Bozpacraer Ha (—oo; —tg 123°)]; yOmBaer ma [-tg 123°; +oo).
36.35. -1 < x, < 1 < x,. 36.38. 4°55". 36.39. 33°41’". 36.40. 40 n.
36.41. a) 63°26"; B) 26°34",

38.10. a) 1,5; 6) 0,5; B) 0,5; 1) 0,5. 38.16, a) 5in (289° + x) cos ¥ <
< cos (289° + x) sin x; 0) cos (189° — x) cos x < gin {189° — x) sin x,

38.18. a) x = —13° opwm cos 60° = % W x = 347° opu cos 420° = %;

6} x = —65° npu sin 80° = 1 wma x = 295° npr sin (-270°) = 1; B) x =-15°
opu tg 45° = 1 aam x = 195° ope tg (-135°) = 1; r) x = 120° opr
tg 60° = 8 wim x = —240 npu tg 420° = V3. 38.19. a) x = —152°;
x = 88% 0) x =80° x =-10°; B) x = 60°; x =-120°% r) x = 150°; x =-30°.

38.20. a) %; 6) cos* 11. 38.21. a) ﬁ; 6) —ﬁ- 38.23. a) £ ; 2;

a-b . a+b 33-1_1 . 83-1
6) 2 ,B)a_b.38.28.a)————20 <§,6)——3J6 .
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; LA TR n 1ix
39.01. a) sln(t + I} sm(t - T} a) Sill(t + E} sin[t - '-'-'E'-}

) sin(t + ), sin(z — B), rae cos a = g; cos B = %; gin o = —é;

cos[:’a:%- 39.05. 8) V2 = —v2; B) V2 =z 0. 39.06. a) V5 - 1

H —Jg -1;8)30u4.39.08.a)-1;6)-1;8)-2; 1) 1. 39.08.8) 1 + J§
u 0. 39.11. a) a > 5; 6) —/3 <a <3 39.18. a) —45°.

39.14. a) 3J§ cos[t+§—a} rge sina = %; coOS ¢ = %

39.15. -4. 39.16. a) ¢ = 10 — /2. 39.18. a) ¢ = -23.

40.23. a) cos x; 6) 2 cos x.

41.06.sina=0;cosa=1. 41.07.cos ¢ = 1 _2‘/5; sina=% 3@

2
41.10. tg o = 0. 41.11. [Ilannoe paBeHCTEO He BHIOJHACTCA HH IPH
KakuX spavenusx o. 41.25. f(2a) = cos 2a = 2 cos® a — 1=%—1——%;
f(da) = cosda = 2cos?2a — 1 = % 1= g{ 41.27. sinB=ﬁ;
cos = 12 41.28. a) -0,75; 6) -0.5.
42.05. 2), 6) X2 ‘/_ . 42.06. 1) 2*‘/_, 6) 0,5; 5) ‘f;, 1) ‘(25

43.14. tg* a. 43.15. tg 3x. 43.16. 2 sin® «. 43.17. a) 1; 6) sin 20;
B) 0,25. 43.18. 5) 2.2 003(2x + -E) 43.19. a) 2; G) 24. 43.20. a) 4,5;

43-22. a) %; ﬁ) _lo

3anaun BCTYNUTEMbHLIX IK3AMOHOR B BY3sl

) U [8 2V3].

11. 4; 8; 12 xu/a. 12. (-1} U [-%; o) U (o; %] U{1}.18. (3; -] U

b =

8. {0 z, 123} 9. 5400 p. 11 8100 p. 10. (-ﬁ -
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U [4; 3V3). 14. 20; 60; 100 xm/u. 15. (~o0; —1) U (_1,- _%) U {0} U
U (1) U (t: +e0). 16, 8,75%. 17. 2~ 2/3; 0) U @ -2 + 242)
19.a< —4% =xe % <g<(= x(—1+ V1- 120“; -1- g_a_ 12“4];

2a
a=0=>x¢e (0;®)0<as< gsze (—oc; L_l_ :2[a_1204]u

U (‘1"'— W; +oo]; a> 4% = x € (—o0; +00). 20. [O; %] U
U [4; +00). 21. 2 MaBE 400 Thic. p. 1 3 v 600 TaiC. p. 22, (-0,5; 2).
23. | -5 —%} 24, Z\ {-11; -10; ... ; —4; —3}. 25. (-1; 4). 26. B 3 pasa.

27. (1; 2] U(T7; 8). 28. {(L- 5); [% 2]} 29. {(5; 1); [2, g}}

30. a,=3; d=6. 31. % (z 10 - 7n), 32. (2; -9). 33. (-12} U (T; +0).

34. [100; +). 35. 4004 001. 36. (0; 2) U(2; +x). 37. 8.
38. 4008004, 39. 2++12. 41. 0; +/2. 42, 22000 gwseoo,

43, 372000, 4199000 44, 3“—2‘/5 <x <38 x<2 45.12. 46. 10 rn/a.

9. 12
47. 13. 48. 5 xn/9. 49. a,, = 119. 50. {[—g: g]} 51. Ecra b < %

TO X € [—ibaLl-; —3b+1]; ecnnb=%,mx=—2;ecnnb>§,m

pemennii ger. 52. {(-g. __1_5§]} 53. {[0; %)} 54. 6. 55. 7. 56. [0; 1].
57. [-1; 0]. 58. (-1; +co). §9. {5; 8; 11; ...; 38}, 60. 1000 xm/a.
61. IIpu b < -1 — myas xKopHe#; Opm b = —1 — ozEH KOpeEb; NpHE
b > -1 — aBa ropra. 62. $ 5500; 9 aBroMobuaeli Tana A r 1 aBToMoO-
oune Tana B. 63. Kopneii, Goapmmx —1, e cyllecTByeT IpH @ > —3.
Ilpm 2 = -3 »u ipu @ < —4 cylleCTBYeT POBHO CAWH KOopeHb Gosbme —1.
IIpu -4 < g < —3 ypaBHeHHe BMeeT ABa KODHA, Goapmmux —1.
64. ®upma «Iencu-xona» npoaana 23 Gyreiaku, a dupma «Koxa-
Koxas npoxana 43 Oyreuiku. 65. 8 kM. 66. (—oo0; —1) U (-1; +oo).

67. x & (~o0; 1] U (2; +c0). 68. f(x) = “—ji’ 69. Kenary A mpo-

31 - x)

YHTAIH TOJBRO 6 yuamexces, kaary B — toaero 5, kerry C — Toasko
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4 yueHMEA; N0 OAHOH KHATe NPOYHETANA TOAEKO 15 yuaiiuxcd, He npo-
uuTATH HY opHoil 3 yuenpka. 70. 4,6. 71. lIpm a = -1 x ¢ {-2; —-1};

1. o 1J1 @, 1+41- } oa 5
npnae(l,—O,S)xe{ m rrpnae[o,s, 13)

2
X e {—2; 1__‘15}; IIDH BCEeX OCTANBHBIX 3HAYEHHAX 4 ypaBHeHHE
a

MMeeT eAVHCTBeHHHIN KOopeHb x = -2, 72. x € (?/E; +oo). 73. 1,6,
74. 10. 75. -3,5. 76. 6. 77. 2,25, 78. 9. 79. 12, 80, 19. 81, 29,
82. 499 500. 83. 100%. 84, a > % 85. 12, 86. 2r + 7. 87. %

gs. {%} U [5; +00). 89. (4; 8); (6; 13); (14; -5). 0. (~00; 2) U
v (—5 +4J1_73 +°°} 91. [-4; 2]. 92. 30. 93. [-3; -1). 94, a) K; 6) P.

95. —1?7; 1?1 96. {__- 2) U[17+J17 8} 97. a = 4,
be(-1-3J5; 8- 3/5) U (85 - 1; 3J5 + 1). 98, (—o0; 0) U (0 1).

89. 27 pereit. 100. 7,2%. 101. 33, 103, Pasnocrs nporpeccHu
paBEa —0,2, a ee nepeHii unen 6o paeer 1, jguGo 4. 104, B rasere,
2 pasa mo paguo # 1 pas oo renerugennio, 105, (—co; 2] U [-1; 0) U
U [2; +o0). 106, -1. 107. 1; 2; 29,

108. -3. 109. (32 + 12J7; 2 + 0,75VT); (32 - 12J7; 2 - 0,757);
@+ 0,757; 32 + 12J7); (2 - 0,757; 32 - 1247).

110. 242(L + V3). 111. [-1‘—2‘/1_3 -1] u {0} U {1; -‘*-ié_‘/-:’_'-]

112. 0<a<+35. 113. Ecm k € (-o0; 0), To x € [k; —k) U

Uk + 1; +); ecom k=0, To x € [1; +o0); ecan k € (0; 0,5], To
xe (—k; ]V [k + 1; +o0); ecou k € (0,5; +o0), To x € (—k; R+ 1] U
U [k +0). 114. 5 < 0, 115. a < 0,5. 116, 3; 6; 12 nin 4; 8; 16.
117. (—oc; ) U(0: 1), 118. 8 4. 119, (-5; 0}, (3; -1}, (3; 2), (T; 1).

120. 1. 121. 4 + 24/3. 122, 1700. 123. [—— ——) U(0;2) U (28] Y

U (5; +oo). 124, 6 nau 7. 125, a > 14,625.



OrNABNEHUE

TIDEAHCIHOBME . ..o eiiiinrsnnrencannnsassonrannnss 3

fnasa 1. HEPABEHCTBA C O4HOW NEPEMEHHOM.

CUCTEMbBI U COBOKYNHOCTHU HEPABEHCTB

§ 1. PanpoHANBHEE HEDABEHCTBA ... ...iveeeoronaconnas 4
§ 2. MEOXeCTHA H ONEPALIMH HAA EBEMH .. .oootranaesssns 11
§ 3. CHCTEMBI HEDABEHCTB . .. cuvvvvsrasssranansavsrsnna 16
§ 4. COBOXYNHOCTM EEPABEHCTE .....vccosanannassinnna 23
§ 5. HepapeECTBA € MOAYIAME . ....ooeeuiinnnnanconnns 27
§ 6. HppanvoHANBHEIE HEPABEHCTBA « v\« oo vianrronnsreos 34
§ 7. 3a809M C NADAMETPAMH .. ....vvvrverrronsssaonnnns 40
Fnama 2. CUCTEMbl YPABHEHWA
§ 8. YpaBHEERHA ¢ ABYMA IMEPEMEHBRIMH .. cvvvrenrraasss 49
§ 9. HepapeHCTBA ¢ ABYMSA NEPEMEEHEIME .+ .o st oo usvcanss 56
§ 10. OcuHoBuBe OBATHAA, CBA3EHHEE ¢ CHCTEMAMY YDABHEHEUN

H HEPDABEHCTPE ¢ JBYMS DEPEMEHHBIMHY ., .. .ouvoreauss 61
§ 11. MeToAnl pellleHMA CHCTEM VDABHEHMH ......00vreanns 64
§ 12. Ognoponmtie cucTeMh. CAMMETpHYECKHE CHCTEMB! .... 13
§ 13. HppanuorainkEble cHCTeMEl. CHCTEME C MOAVIAMH .... 11
§ 14. CucreMbl ypapHeHHit KaK MaTeMATAYECKHEe MO

PeAJIBHEIX CHTVALRE . .....ovriineerinnerrnnanenns 84

nasa 3. YACNOBLIE GYHKLIMK

§ 15.

§ 16.
§ 17.

§ 18.
§ 19.
§ 20.

Onpeaenenne 9nca0Bol GyHRIMNA.

QbnacTs ollpefenenud, ofjacTh SHAYEHHHA GyHEKDEE ... 9
Croco0El 38A8HVA QYHKIHIL .......c00ccevnnvee vere 106
CeBoMCTBe, DYHEUHHM .....00ivvvrnnniressssronssrres 116
YaTHEE H HEUETHHIC DYHEIHE .. .vvvrinveernnnesrns 127
®Oyarunn ¥ = x™ (m € Z), ux cpoiicrsa ¥ rpadmrn .... 138
PGyERIUA ¥ = 3/;, ee CHOMCTBA A IPADHE ... ovvvenrns 146

fasa 4. NPOIPECCHUA

§ 21.

§ 22.
§ 23.
§ 24.
§ 25.

336

YncnoBele OOCAER0BATEIBHOCTH —

oTpeReieHHe B CTIOCOOH! BAMAHHA .+ . vvveveerroonnros 150
CeoifcTBa THCIIOBHIX MOCHEXOBATEARHOCTEH .....0vuv. 156
ApHOMETEYECKAN MPOTPECCHA &+ o v oo sransransssranas 161
T'eoMeTPHYECHKAA MPOTPECCHA v v v s tarosnanrsanas 175
MeTon MaTeMATHYCCKOH AHAVKIHE . ....covcuvannana 186



nasa 5. INIEMEHTEl KOMBUHATOPUKH,
CTATUCTUKA N TEOPUK BEPOATHOCTEW

§ 26. KoMGHHATODHBIE 38JAUM .. ..vovraennrisossassonaes
§ 27. CraTHCTHEKA — AM3AHH HHOOPMAUHH . ..o vevnevss.
§ 28, IIpocTeiinine BEPOATHOCTHBIE FATAMH « . v v v v v vvvenans
§ 29. OxcnepMMEHTANBHEIE JAHHHE M BEPOATHOCTH COOBITHI ..

Fnasa 6. KOPEHb n-ii CTENEHU
§ 30. IloHATEe KOpHA 7-i CTENEHH H3 AEHCTBHTEILHOIO UMCIA.

PYHKLIUH i = {/:_c, X cBoiicTRa M rpadHKm ...........
§ 31. CpoMCTBA KODHA R-H CTEHEHH . ... ouvevrrraaannns

Fnasa 7. TPUFTOHOMETPUYECKUE ®YHKLIMA

§ 32. UncnoBas UpAMAA M HHUCHOBAA OKDPYIKHOCTE . ovvo.a..
§ 33. UMcnoBasa OKPYKHOCTL H4 KOOPZHHATHON ILTOCKOCTH . . .
§ 34. CuHyc u KocHHyc. TAHINeHC H KOTAHTEHC ............
§ 35. TpuroHoMerpHdecKHe (PYHKLMHN YHCIIOBOTO ApPryMeHTa . .
§ 36. TpuroHoMerpuueckue QYHKIIHH YTIOBOrO APTyMeHTA ...
§ 37. dyuxknuum y = sin x, ¥ = cos x, UX CBOHCTBA K rpadHKn

Maea 8. NPEOGPA30OBAHUE
TPUFOHOMETPUYECKUX BLIPAXEHWIA

§ 38. TpurosoMerpuyeckKue QPyHKUMM CYMMEI

M DA3HOCTH APTYMEHTOB .+« .o v vosssnonnnnasssssa
§ 39. Dopmyns BCIOMOTATEJBHOTO YITVIA .+ o v s eresess osnes
§ 40. DOPMYNH TIPUBEAEHHA .« e v v v v evsreosrrosenrsssss
§ 41. Popmynnl ABofiHOrO aprymenTta. PopMyarl KpaTHOTO

apryMenTa. PopMyaH DOHHIKEHUS CTENEHM .. ...\ .o..
§ 42. ®opmynnl npeobpaszoBaAHHA OPOMSBEICHUA

TPRMOHOMETPHYECKHX (PYHRIUH B CyMMy

F CYMMEI B ODORSBEHCHIE . . .ovvvvrrraancranoaassa
§ 43, HpeobpasoBaHuA TPUTOHOMETPHYECKHUX BBIDAXCEHHH . ..

lTon'ropeHne: 3a1a4YH BCTYNHTENEHEIX 3K3AMEHOB B BY3HI .....

DT BETEL .. iivviineriavoontoesnenonrassnannsnsnanannnsn






