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[image: image4.jpg]Tema 6. CACTEMH PIBHAHB

§ 1. PiBnocumnni cuctemn pinusis

PaHitme M Bke 3yCTPINATHCS 3 CHCTEMAMH PIBHSHB 3 OJHMM HeBiloMuM. Posrmsmemo
JOKIAHIIIE CHCTEMH PIBHAHb 3 ABOMA Ta TPhoMa Hesiflomumu. Hexait 3amano upa pis-
HSHHS 3 BOMA HEBiOMUMH

Simy)=gy) 1@ fixy)=gdx,y)

i morpiGro 3HaliTH Bei Mapw (xo; yo), MO 3a/IOBONEHSIOTH KOKHOMY 3 X PiBHE. Tom
KaKYTh, 110 34JIAHO CHCTEMY PIBHSHE 3 JIBOMA HEBIIOMAMK

{fl("-y)= @)
fi(5.3) = &alx.y)

Brim cHCTEMa 3 BOMA HEBiIOMEMH MOAKE Maty GLIbIle ABOX PiBHSHB.
AHANOr{YHO 03HAYAIOTECSH | CHCTEMM PIBHSHB 3 TPhoMA a60 GLILIIHM YHCTIOM HeBisio-
MHX.
Poarssemo 5K NPUKIIA CHCTeMY PIBHHDL
{x +2y=3,

2 -y=0.

Ilapa umcen (1;1) Ha3MBacTECH PO3B'SIKOM CHCTEMH, GO BOHA 3a/10BONLHAEC OGW/Ba ii pin-
HsiHHS. Po3B’513aTH CHCTEMY DIBHSIHE — 11¢ 03HAYAC 3HAITH Bei ii Po3B’A3KH aGo JloBECTH,
10 PO3B’A3KIB Hemae., CHCTEMa PIBHSHB, IO Ma€ X0 O/IMH O3B’ 30K, HASHBACTEC cyMic-
How. STKIlo CHCTEMa He MAE PO3IB’S3KiB, BOHA HAMBACTHOK nuwicnom IIBi oncrens
PIBHSIHD HABHBAIOTHCS PigHOCWIbNUMY, SKINO GYIb-SIGI PO3B°A30K MEPIIOl CHCTEMH €
po3s "S3KOM JIPYTOf 1 BCAKHH PO3B’S30K JIPYIOl CHCTEMH € PO3B’SIKOM ncpmoi JlBi Hecymi-
Clii CHCTEeMHU BBAXKAIOTHCA PIBHOCH/IBHIMH. [Iponiec po3s’sky CHCTEMH PIBHSHE MOjisrac B
TOC/T OBHIH 3aMIHI JAHOT CHCTEMH PIBHOCHITLHOIO CHCTEMOIO POCTINIONo BUITIATY.

HaBojuMo 0CHOBHI TeOPEMH [IPO PIBHOCHILHICTS CHCTEM PIBHSHB.

Teopema 1. Axwo 8 cucmemi pisnsny saMinumu Gyov-ske pieHsHNA pieHOCUTLHUM,
O OOEPHCUMO CUCIIEEMY, PIEROCITTOHY OaHiil.

Teopema 2. Cucmenma pisnans
{ f(x.5)=0.

glx.)=
piGHOCIIbHG CUCEMi PiGHAND
{ 1 (x)+olx.y) glx.y)=0.
efxs)=
Qe Gynxyin Q(x, y) GUINGUENa MU 6Cix AONYCTIIMILX IHGUEHNAX HegidaMiLx daNoY cucnie-
Mu. 3oxpema, gyuxyis §(x, y) Maoice Gymu KONCMAHMONW.
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T

pisnocunbHG cucmemi

y=/(2).
g(x.s(x)=0.

Hacninox. Fkuo is 001020 pisnanns cucmemu eupazumu odue nesidome uepes in-
e, a nomim nidcmasumu yei Gupas e yci INUi PIBHSHHA CUCTIEMI, TO OOEPHCUMO PieHO~
cunviy cucmemy.

MeTox poss’sS3auis CHCTEMH PIBHSHB, IO TPYHTYETHCH HA TeopeMi 3, HASHBAETHCS
Memodam nidemanosku. Ha Teopemi 2 IpYHIYETHOS METOX alreGpaiuHONO J(O/IABAHHA PIBHSHB.

Mpukcaazn

1. Posa’ssaTh cHCTeMy piBaam,

* 13 Nepiioro PiBHSHH SHAXOHMO, 11O

x=T-2y (6.1)
TTiACTABIAIONH e SHAEHHS X y APyTe PiBHAHHS, OnepRuMO 3(7 - 29) - 37 = 6 abo 11)7 - Bdy +

+153=0,,=3, 3, = % “Tenep s pistsanns (6.1) acyo

X =T-23,=7-23=15=7-2y = 7-1%:-% Biamonins: (1;3).(—%;%] .
2. Poss’mar cucremy pinna,

x-y+xy=5,

{?+Jy—;;y=9

* JoatoH NOICHHO PIBUAHHA CHCTEAH, OACPRAMO
{x‘ +xe2p=14, |¥=

%(14-::-:'),
2
CaitFdestc A OB FE T o —17x+24=0,

Tenep onepxumo x =3,y = .;‘ 14-3-3

14

~3=4a1 . —3-Jat (‘*‘m)
e A A g

4
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Bianosias: (3.1),

2

).

§ 2. Cucremn niuifinnx pisnsiny

2.1. Cucrema
ax+hy=c,
ayx +byy=c,
HAIMBACTECA CUCTIEMOI0 NINITIHILX PIEHINS 3 D6OMA HeGIOOMUMU
(a? +87 20 i o} +8} 20)

(CBOIO HA3BY TAKA CHCTEMA OTPHMYE Bi/l TOTO, 10 0GH/BA PIBHAHHS CHCTEMH € PIBHSH-
HAMH TIPAMHX JIHIA. 3 FeOMETPHYHOL TOYKH 30Dy PO3B’H30K TAKOI CHCTEMH — Lie KOOP/IH-
HATH TOMKH [IEPETHHY LIMX IpAMHX. MOAIHBI TPH BHNAJIH.

1. Ipani nepemunaiomocs. CucreMa Mac cauindt posp’s3oK. ¥ 1bOMY BHIIAZAKY KyToBi
KkoeillicHTH NPAMMX He PiBHi,

4.5 a b
L i g B (62)
b b a b
JIOMHOXHMMO Tiepille DIBHAHHS Ha b, & Jpyre — Ha by
abyx+bby =be,
abyx+bby =be;.
BifHiMaious Jipyre PIBHSHHS Bijl NEPIIOrO NOWIEHHO, MAEMO (aiby — azby)x = bac; -

o _ba-be ac, ~ae,
bieai x=—-1—12 Tani snaxoumo, mo y=—2—=1,
apy—ah ab—ab,
2. Ipavi napanensni. B 110My BHIIAIKY Po3B’s3kiB HeMac. BUKOHYeTECS ymoBa
B 63)
b

3. lpsmi 36izaiomees. B ipoMy BUIAJKY cHCTeMa Mae Gewriy po3s’sikiB. BHKOHYeTH-
sl yMOBa

©4)

YV upoMy BMIAgKy BCi pO3B'A3KM CHCTEMH 3ajaioTHC NapaMu BHAY (x=1,
y=£‘i’3‘£J.chrsR.

Po3IISHEMO XAPAKTEPH] IPHKIIA/HA.




[image: image7.jpg]Mpuxaan
1. Pow s cHTeny pisisith

3x-2y
2x45y=

*¥ ganowy pusi ay =3, b= 2,a3=2.b, =5,
% 4B e cucrena wac i poas'sok.
a b

JLA% POSE'SARNA CHCTeMH HIHHIX PIBHAIL € ASKUTHKA METOZR. 3ACTOCYEMO METOR areGpaiio-
£o joNaBaMI pisisnt. JIOMHORHAMO NEIIE PIBHAHHA Ha 2, & APYTE HA -3
6x-dy=14,
—6x-15y=-9.

Tettep ROARMO piBHAMIL CHETEMM § OREPXHNO isHAHHA ~19y = 5, 3wimat y = '153’ Tt s

8o
SN 4 |
2. Posn’saarmi cHOTEMY DIBHARE,
{zx~3y=5,

* Y janomy pasi ay = 2, by = 3.6 = 5, a2 = 6. c2 = 8. BukonyeTsos ywova (6.3), onke
PO3B"ABKI HeMac. Y UBOMY MOKHA 11GPeKONATH. i iNLIMM ILXoM, JIOMHOKHBUIN Tieplie PiBHAHNA Ha
“2 i HOABIM OjfepAIIE PIBHAIIA 10 APYTOFO PIBHANES, MACNO 0 = -2, IO HPHBOIHTS 110 IPOTHPISUA.
Bianoik: poss’skis Hemac. *

3. Poan’smsamw cHCTeMy PIBISIL

x-2y=3,
2x-4y=6.

¥ nanowy pasi mxonyersc ywoBa (6.4). CHCTeMa Mac Geanitt posa'aaKin, WO MaioT, U
(x=l4y:’—;z), neteR Bianoniau: ("'T (teR®
4. FallTh 5ci SHAYCHHA IAPAMETP d, IpH AKHX CHETENA

[2x+(25a‘—z)y=5a,
rey=1
e Mac poss" ks,

* 3riano 3 ymonoio (6.3) %=

snimat a=-%. Binnosias: a=-2.¢

5




[image: image8.jpg]S, uaTH B IMAUCHIS NRPANETPA , IDH AKX CHCTEMA
2x+(a=1)p=3,
4x+(n+%)y=2a+l

Mar: Geaiv posn ' sKin.
* 3rizuo  yMoBoIO (6.4) a0
2_a-1__3

R ppd 20tk
2

a+

3 x 5
i == Bianosias: a==.*
wigex g = Bianosia =
6. Tpu ssx 3nauennsx napamerpa b cuctema

4x-3y=10,
bx+y=7

nac it poss’sok?

* 3Irizno 3 ymoBowo (6.2) % a: n-%. Binnosias: npk u-%.-

1

7. Tipk xoxHOMY AiHiCHOMY IHAYEHI} @ posn'saT CHoTeMY
axty=2,
x+y=2a.

a 1 ' . .
*Slao -9 10610 api % 1. encrena e e poswwiok. Huaiiewo oro. Baumwsu nia

niepmoro pissns Apyre, Macwo (a - 1 = 2(1 - @), x = -2. Jlai y=2a+ 2. Slkuo @ = 1, cuerema Mac
sHraL
x+y=2,
xty=2.
Bowa Mac Geanit poss’skis Tunly (x=f, y= 2 ), (€ R Bignowsias: (-2; 2a+ 2) npu a# 1;
(G2-f,teR npua=1*
8. 3uaifTH BCi SHAYEHNA NAPANETPA 4 TaKi, Mo 111 GyAb-aKoro b sualiteThon Xon oe IMaseni ¢,
1IpH AXOMY CHCTSMa PIBHAHY

[2x+by=c*,
b+ 2y ac=1
Mae x01a 6 o posw’ox.
*slxo %:%, 70670 mpH b # 42, cHoTema s el POS' 0K TIpH Gy LMoY SEASCH 4

Tlpi b = 2 Macho cHeremy

20+2y=
2542y =ac-1.

Tl chorena Mae Poss’SGKH JHILE 92 YMOBH, 1110 BHKORYCTRES DiBHICTs ¢ = ac - 1 a6o ¢* -~ ac + 1= 0.
M oepaastn KpapaTie pisusmunis. Bowo Mae pose'skh 3a ymonH, mo D = a* — 4 2 0, 160 npu a < -2
a0a22.




[image: image9.jpg]Tipi b = -2 wacao cuereny

2x-2y=c’,

-2x+2y=ac-1.
Lls cHCTeMa Mae PO3B’SIKH JTHINE 33 YMOBH, 10 BHKOHYCTLCH pismicts ¢ = 1 — ac a6o ¢ + ac — 1 = 0.
Lle kpaspamie pisusiA Mac poss’snkH npu Gymu-sxoMy a, 60 Horo auckpuminant D= a* + 4> 0.

Bianosias: a € (—o; 2] U [2; ). *

2.2. Cucrema
ax+by+cz=d,
ax+by+ez=d,
asx +by +egz=
Ha3HBAETLCH CUCTIEMOIO NHITIHIX PIENAHS 3 MPLOMA HEGIOOMUMU.
M He CTaByMMO 32 MeTy JOCHIDKEHHS TakuX cycTeM. TTOKaKeMO Ha NPHKIAjAXK, i iX
PO3B’ATYBATH.
Tpukaazn
1. Poaw'math cuetemy pisnsin

s

* 13 NepIIOro PiBHINIS CHETeNH MaeM0 y = 8 — 2 — 3x. TTUICTARISIONH e SHAUSRHA B APYTe i Tpe-
“Te PIBHAHAA CHCTEMH, 0ACPAHMO CHCTEMy ABOX JiHIHHX PIBHAHb 3 1BOMA HEBLIOMHMK

4x-(8-2-3x)+2:=8, _ [Tx+3z=16,
25 +2(8-2-3x)-z=3, ~dx-3z=-13,

3piakHx=1,z=3.Onke,y=8-3-3-1=2 Bianosias: (1;2;3).*
2, Poay’maamw GreTeny pisiiaie

3x-y=z=0,
2x4y+22=0,
4x-2y+32=0
* Ia nepuloro pipmAni cHCTeNH WAXOMMMO, 110 y = 3x — . TIiACTABMMO Ue IuRUEHIA Y B ApyTe §
TpeTe piBHARHS:
Sx+z=0,
X {—1x+5:=o.

4x-2(3x-2)+3z

[2x+(3.r—z)+2

aniaknx =z = 0. Jazi aaxonumo y =3 - 0~ 0 =0, Bianonian: (0;0;0).*
3. Posh’aTH CHCTEMY piBlHE
x+2y-4z=0,
2x4+3y+dz=0,

3xtdy+12:=0

* I3 nepuoro pisANHA Macwo x = -2y + dz. THACTARATIONM e 3MATCHAA X B APYTe | TpeTE piB-
HIl CHCTEMM, MaTHMEMO

2-2y+42)+3y+4z=0, [-y+12:=0,
H-2y+42)+dy+12:20, |-2p+242=0.





[image: image10.jpg]Onepaana cierema Mac Geani poss’askis Buay (v <126,z = 1), t € R, Toni x = 241 + 41 = 201
Binnosinn: (-20 126 .1 € RY
4. Po3s"smaTH CHCTEMY Pibiib

2x+y-z
Ix+2p4z
4x+3y+3z=6

* 13 NepuIoro piBHNA MaeMo z = 2x + y — 3, TIACTABMMO Nle SHANEHHA 2 B pyre i TpeTe pivsns
CHOTEMH:
3x+2p+2x+y-3=4,  [x+3y=7,
4x+3y+3(2x+y-3)=6, |10x+6y=15
OcTanis cHCTEMa HecyMicHa, OTe, | BHXIIHA CHOTeMa HecyMicha. B0 B i/1b: HeMa osa'sKis, *
‘Bnpasu
1. Poan’ gmi crCTMY IBHARL:
2c-3y=1, _ [4x-y=3, +2y=6,
¥ { =Ll { x -y I +2y=6

stayad, O \sxraymd, D [sopen

2. Poan’smat cHCTEMY piBHANS:
){3:—5,:-2, {21—4y=3,

6x-10y=7,  |dx=Ty=6.
3. Posw"smatu cucremy piswsts
2x44y=6. x=Ty=4.
4x+8y=12,  |3x-21y=12

4. BuaiiTv 1l IMANSHILS NAPAMETPA &, NPH SKHX CHETeMA

Ww+2y=7,
{ax- 3p=8
Ma€ EHHUE Po3n’IOK.
5. TipH SKHX SHANSHHAX @ CHCTeMA
(ax-6y=a+1,
{2x+ 3y=3

He Mae poss'AKin?
6. 3ualiTH bCi MAIEHIS DAPANETPA G, TPH SKHX CHOTEMD

3x—(a+1)y=4,
6x-(3a-T)y=a~1
Mae Geaniy posn’seais.
7. TIpH KoRoMy AIFICHOMY SHANEHHI G POIBS3ATH CHCTEMY DiBHAHS:

o {1x~ay=4, 6) (a+1)x-ay=1,
x+2y=a, Ix-ay=2.

8. FualiT BCi JMANCHIN @ TAKL, MO A1 GYAI-AKOr0 b IMAIETLCH Xoua § Ole IMAYCHHS ¢, OpH
AKOMY CHETeMA

x+by=ac’ +c,

bx+2p=c-1





[image: image11.jpg]6.1. Hepipricts y/ g(x) < f(x) piBHocwista cicreMi HepisHocTelt

2(x)z0,
/(x)>0, (8.11)

)< (7))

Hepisricts Jg(—x) > f(x) piBHOCHIBHA CYKYMHOCTI JBOX CHCTeM HepiBHOCTel:

f( )>o 7()<o, !
9> () ™ lele)z0 G
Hpmicaaan
Pow’saru nepinnicrs,
1 Bx-1<3-x
3-120,
* 3riano 3 hopuyioio (8.11) maeno Yaxr—1<3- x> {3-x50, & 1/,35"53’ =
3Z>l<(3—x)l X =9x+410>0
13<x<3,
“{(x—mhmxnu» 10,1s)>0° i (L

Bianmosias: x 5[1/3.4,5»‘/10.25)'

2. Jx+5>x-1

x-130,
+55(x-1)" o
* 3riano 3 dopmyoro (8.12) Maewo V5 > x— 1 | [F+5> (51 o X -3x-4<0,&
ko1l —5<x<l
x+520
=x21
1Sx<d, .
= {—l<x<4,¢[: 25 Bignosian: xe[-54)*
—s<x<l,
“s<x<l
ER T
=0 x20,
*Srios popuyroro (8 12)maeo y2x 13 2 e | [P HIZE o {—15}53, =
Seriz0 ~Lise<0

x20, $x<3;
{-15.\33_ = [0 £ = -135x<3. Bianosiav: x e{15.3])*
-15<x<0  [F13sx<0

2
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*2) Mincrannaoun e 3naseuis x » apyre pis-

* I3 NepIOro PIBRATINA CHOTEMH MaEMO % =

MAHHA, OZEPAKYEMO
(116.2)

—2 aboy*+32y +31=0.
,y2=-31. Bianosigno x; = 1, x; = ~19.

Poaw’smylouu nuniase pisnsii (116.2), Macwo y; =

Binmosize: (13 -1), (-19; -31)*
3. Poxn’marh cucTeMy PiBHSHS

xby x-y

x-y xty

=5

Xty 3
=2, I3 NeIIOro PIBHANHA CHCTEMH MAEMO
x-=y

* Hexaif

10 R 100430223 sbo 2=,
3 3

‘Teniep PoIISHEMo 2B BHIALKH.

o) { 2 y
X +yi=5, 2iytas,
TTACTABIAIOUH IHRUCHIS X B ZIPYTE PISIAIIL, ONSPKHUMO BUBIINE PisusNHA cHOTeMH 417 + 7 =5,
»=+1. Biznowiano x = 42. Mu saiinum wa poss'ssxs (2; 1) 1a (-2;~1).

A 1) 3 e
23 g Xy sy
Fayi=5, [Payi=s Y

Tyr supizne pishsinz mac vurasa (-2y)° + 32 = 5,* = 1,y = £1. Bianosiaso x=72. Mu onep-
UM 1e 1Ba O3B KM (-2 1), (2: ~1). Biamosiae: (2, 1), (-2, -1), (-2 1), (2 -1)*

3.2. Cucrema pIBHSHL BHAY

{ +hxy eyt =d,,
a3ty +ey’ =dy

HA3MBAETECS CHCTEMOK) OfIHOPI/IHUX PIBHAHD, 60 J1iB1 YaCTHHH 060X PIBHSHE — OHOPIHI
MHOrOWIeHH. SIKIo ofe 3 wHeesn dy, di JOPIBHIOE HYTIO, TO 3 BiUIOBIHOIO DIBHAHHS

MOYKHA 3HATTH 38’ S30K MK HEBIJIOMMMH x T4 y.

I pukcsams
1. Poan’smaw chcreMy piisih

3% - 2xy-y*
223 ~3xp-2y*
+ Hepenipino, i M€ CHCTeMA PIBILITh Taki po3n’sakw, B skix y = 0. TACTanAMOH B O6HBa pi-

=7,

DAy = 0, MaeMo cHETEMY
s




[image: image13.jpg]9. Po3y's3aTH CHCTEMY piBsis:
x42p+dz=4,  [x+2y+d=1,

a){3x+y 3x+y+2

2x+3y+z

10. Pon’smat cHeTesy pinnsi:
Ix+2y+2=0,

a) {x+3y+22=0, 6) Jx+3y-4z=0,

Zetp+dz=0,  |x+2y+z=0.

11. Posn'mat cHCTeMy piniib:

(x+2y+32=0, 2x-y+3z=0,
) {3r+y+22=0,  6) {3x-2y+z=0,
10x+15y+ 23z ~6x+Sy+5:=
12. Posn’smat cHeTeMy pisrib:
x+2y+3=1, x+y+22=3,
a) {ar+y+2:=1,  6) {4x-3p+2:=4,

10x+15p+23z=1,  |6x-y+6r=1

§ 3. Cucremu ueiniiiHuX AreOpATHUX PIBHSHL 3 IBOMA HEBLIOMHMH

3.1. Hexaii € cuctema JIBOX PiBHSHD 3 ABOMa HEBIAOMUMIE X Ta v. B pszil BHIAKis o)
He HEBiOME, HANPUKIAX y, BAACTLCS BH3HAMMTH uepes apyre Hewijome. Ilicas wsoro
IHAYEHHS V' MiCTANISIOTH Y JpyTe DIBHSHHS i ONIEpHKYIOTH PIBHSHHA 3 OJHHM HEBIIOMHM
x. Lle PIBRSHMNA HAIMBACTECH BUGIONIM PIGHANNAM CHCTEMM. METOt POB’ S3AHHS CHOTEMM

PIBHAHD TAKHM YHHOM MAE HA3BY Memody nidcmanoex.

T puxsann
1. Po3s’saTh CHCTeMy piBHSHL

y-xt=1,
P -y-xt=4.
* 15 mepuoro pismAiA cHerewH Magso y = 1 + .,
TlAeTasuo e Swasenus y B ApyTe pinRA:
(|+x’)’~(1+x*)—x'=4 abo x*=4, (6.1
M otepiyeno BB pisAuIA creTeMA (116.1).

Hanix=42,y=1+4=5. Bianosias: (2; 5)a6o (-2; 5)*
2. Posn'saaTh CHOTEMY iBHIL

3x-2
3 -yt +dy=-2




[image: image14.jpg]K He Ma€ posn'saKin, OTic, y # 0. PoylifHmo OGHI HaCTHHI pYTOr DI BUXIAHOT CHCTEMH

B
™ ylzz[ﬂ ~3X_2=0, Moxmeno §=r, TORi 26~ 30-2=0,6=2, ""‘zl' Omace, x= 2y
y

1
60 x=—~y.

x :)'

POIrAsHEMO 282 BHITATKH.

W l 5 = 2ay-y =7, {12_\-’—4‘\"—;"

y=11,
x=2y, x=2y x=42.

Macwo asa poss s (2 1) T (-2; 1)

7
357 ~2xp-yt =7, ly‘u'-y‘-z y-:tZJ:,
2 4 3

L : 2
3 e x-¥J:
2 3
ket ima) ot -F;: . JZ 2], Biamosias: @ 1), (% -1y
37°V3 3 3
7. [T 7 fa y
L 3 -3- N ; A . * Sxmo dy + da # 0, MOXHA IBECTH POIB SIAHHS 110 NEPUIOTO BHNAIKY.

2. Poss'smarh cHCTeMY piBisith
2 - 2xy+3y* = 10,
P exp-2y =5,

* IpiBHAENO NpaBi HACTHIH PiBHAHb. JUIA LbOTO JOMHOAHMO ODHIBI HACTHRH APYTOFO PiBHAHHA
a2, Maeno cucremy

{-29 - 2ay+4y

Tenep niutiMeno ApyTe pisiiais OfiepAalOT CHCTEMH BiA nepiioro; 4 3 =0, y = $2x.
PosrnAneMo ABa BHOAIKH.

» Prxy-2y"=-5 [P+ -8 =-5 [&?=1,
y=2x, y=2x, y=2x.

Maewo ana posn’ s (1; 2) 1a (~1; -2).

3 [x‘+xy-zy’=-s. [»J-Zx’—lx’= s, ,=t_'/3§,
y=-2x, y=-2x, y=-2x.

5.0, (L8

Maemo e ana poan’sxu [—. T 373 ] Bianonias: (15 2), (-1; -2),

(6.8 (528).

3




[image: image15.jpg]3. Po3p’f3aTH CHCTEMY PiBHAHS
3% 'y 22 =0,
[x’ +y =8
* B ik cHeTend € posoxw, A sk 5 =0,
Tlph x = 0 apyre pisHsuss M€ BRI Y = 8.
Orce, cHeTena Mac poss’ s ((z 2ﬁ)i(0.—~2ﬁ).

£_2-0 a6038- -

:
Stkuio x # 0, poiaimo o6 sacTik nepuoro pinmanns ua x*: 32~ L.
7 x

~2=0.net

E Junit=1a60 1=
¥
1) = 1. Maewo cucrenry
x x=9,
x+y?=8 |x*=4.
Mpa poas sk (2; 2) 1a (-2; -2).
2 :--;.. Maeno cucremy

2 x

7
eyt 2 bl
Ll

; Py L L 3

We mma pmlnm[ N .(4 =

2.2, |- ’i- 2 EA Al
@22 2).( 5 ,[4 3

3.3. Po3risHeMO CHCTEMY PIBHSHb

(o,zﬁ).(&—zﬁ}

6.5)

* SIKIO 3MIHKTH MICIGIMU X 1 Y, TO CHCTEMA He IMIHUTECH. Taka CUCTeMa HaIHBACTHC
cumempuunow. HafpocTilon CHMETPHYHOK) CHCTEMOIO € CHCTeMa

x+y=a,
xy=b.
3rijmHo 3 TeopeMolo Bieta KBajpaTHe PIBHAHAS 3 KOPEHSIMH X TA y Mae BUIISA £ — at +

+b = 0. SIKIlO Li¢ PIBHAHHEA MA€ KOPCHI 11, &2, TO CHCTEMA MAE O3B’ 3k (11; 12) Ta (3; h).
Tlopepuemoca o cucreMu (6.5). ammimenmo ii y BUDIS

[z(x +y)=3xw,
(x+y)=6




[image: image16.jpg]TloknageMo x +y = u, xy = v. (Lli TH/ICTAHOBKH € XapAKTEPHUMH VISl POIB’S3aHHA
Gymb-siKoT CHMETPHUHOT cucTemH. ) Maemo

2u=3v,
w=6 |46,

Jipa pon’asicu (u =3, v =2), (u=
1 x+y=3,
L

CKIaJaeMo KpanpatHe piststms £ — 3¢ + 2 = 0 i 0fepKyeMo [Ipa Po3B’SI3KH CHCTEMH
(L2)Ta; 1)

x+y=-3,
2 { ¥
w=-2
Ci1a/1aeMo KBapaTHe iBHsHis £ + 3¢ — 2 = 0 i o/iepXKyEMO Iiie JBa PO3B’S3KI CHCTe-

i [-3-Jﬁ' -3+Jl—‘7]“ (-3+ﬁ7;-3—‘/1_7

]4 Bianosixe: (15 2), (2 1),

(—3—2./17:'—3’;\/;]’ [—3;Jﬁ12¢3-2»/ﬁ]2_.

Poarmsiremo eKUTbKA NPHKAAIS.

M pukcsamn
1. Posw sy cucremty pisisins

P 4xy+yt=3,
xtapty=

+ 3poGiMo CTasTapTHi HizCTaOBKH X + = 1, 1 = v. [lowiTano, mo.x* + 37 = (x + )} 2wy =1 - 2v.
Hata cucrema Mac BT
W -v=3,
utv=3

Jlonani ofHABa PIBUSINHS CHCTEMH, OLEPAHMO BHBIANE PIBHANNA 1* + u = 6, IBIKH i = 2 360
w4y =3, Bianosimo = 1 a6o vy =6
POSLIRHEMO 180 BHITAKH.
+y=2,
1 {x 2
xy=1.
Cxnazaemo KpanpaTHe piBHARRA £ — 2t + 1 = 0, £= 1. Ccrema Mae caumnuil poss ssox (1 1)
+y=-3,
Y
xy=6.

Crnagaemo ksazpaTse pisisuns  + 3¢ + 6 = 0. Pos’sin uemae. Bignowinw: (151)*
2. Poun'marw cHeTemy piBmsL

ayt=17,
Fytant=10




[image: image17.jpg]* 3AnHImEMO IAHY CHCTEMY Y BRI
(45 -262 =12,
x}(x:+y:):10.
ToksaneMo x* + ¥ = p 2 0, xy = g. CHCTEMA Ma€ BHIIAL
P -2q'=17,
gp=10.
o 5 10 . 3 2,100 4
ZPYTOro PiBHANAA g = — NUICTARINENO B fepilie pisksmiE p* ~2—=17, p' - 17p'~200=0,
P P

17433
2

P L PP =25,p=35 (ke p20).

" A 0
Biznosinno g= '?= 2. Maeio caicrenry

47
=2,

I3 apyroro pisnaHEA y= L T—— ¥ mepiue pimAHns: 37+ i, =5 -5 +4=0, ¥ =1
% X

a6o0x*
Bianosias: (1;2), (-1;2), (2; 1), (-2

‘IBificH OllepikyeMO HOTHPH poan’ sk cHeeni: (1 2), (<15 -2), (25 1) (-2 -1).
.

3.4. Po3p’spkeMo Iie eKiJibka CHCTeM PIBHSHD PIIHKMH CTI0COGaMH.
Tpuxcaszan
1. Poss’saTh CHCTEMy pistamL.

3

x+2y
i

x+2y-1 x—y-H_ 6

=b i onepaunio cuctemy ninilinnx pisuany

|

. Temiep MACMO HOBY CHCTeMy JHHIHHI pisiait,

Mcnaic — kL
x+2y-1 x=y+l

1
ik a=—
3

x42y-1=3,

x-y+1=2,

awinkn ¥ =2, y= 1. Bianosias: (2 1).*
2. Posn'mah cucTemy piiuiab

(sx-1)(3y+2)=(2x+1)(9y-2).
(3x+2)(2r-9)= ~{x+ Z)(_)w9)4




[image: image18.jpg]* Tlics pOTKPHTTS /Ty:KOK | 3BeIeHHS NONGHH AeHiB MACMO CHCTEMY

1
{nglzy—upo, w=5(4x-12y).
Txy+6y-18x=0, XF%(I&_G},).

Sninou maemo %(m— 12y)= %(lkx—ﬁy),x:%y. Teriep i3 NCPIOTO PiBHSHNA BHXITHOF CHE-

TeMH MaeMO

15
(Ty—l) (3y+2)=(1y#1)(9y—2).9y’—18y-ll.y. =0,y,=2.
Bianosizmo x; =0, % = 3. Bianosias: (0; 0), (3; 2).*

3. Poss’snatH CHCTeMY DiBHSHB

{zx‘ —3y=23,
37— 8x=59.
* JanMImeMO CHCTEMY Y BHETAT
2x* - 4)=3(y+3).
=2)= 3(y"-25).
3pO3yMI0, 110 NAPa (2; —S) € POsB’SBKOM CHCTEMH. PORILTHMO NOWIHHO NEpLIC PIBIUELIA Ha ApyTe:
bl L,
4 y-5
FanHImeMO BHXIHY CHETEMY Y BMIATE

abo (x+2)(y-5)=4. (16.3)

z(r 16)= 3y-3).
8(x-+4)= 3(y‘ ~9).
Tenep B0, o Napa (~4; 3) TAKOK ¢ P38’ FaKOM BHXILNOT CHCTEMH. POYLITMO TIOwIENIIO Tepme
piBHAHIA Ha ApYTe piRIANIS OCTAIILOL CHCTENI:
x=4
+
P

'3 460 (x—4) (p+ 3) =4, (116.4)

Pinsarnts (116.3) i (116.4) cxnazaions cucremy

(x+2)(y-35)=4,
(=90
3pizick (x + 2)(y — 5) = (x — 4)(y + 3) i 3y = dx - 1. I3 NeplOro PiBHAHHA BHXLIHOT CHCTEMH MAEMO

183

22 (4v-1)=2, x=1225 . Jlani y=2 E 3. M onepaa me 4w} napn poss’suxin. Tiepenip-

Ka OiTBEpRKYC. 1O Ui po3n’mIKK miANowL. Bixnoniau: (2 -5) (4 3) |+zﬁ;#

(28],

3




[image: image19.jpg]4. Poay"suats CHTeNY pikah

+xy+x=10,
)% 4y + =20
* JlonaBIH PiBHARKA CHOTEMM, OlepkHMO (x + Y)F + (x +y) = 30, 3B x + y =6 860 X + y = 3.
Maewo ana BRnAZXR.
1)x + y= -6, x = —y - 6. Is nepmoro pisusmIa BUXINHOT CHCTEMH OePXHMO (- — 6)° — (v + 6)y —

~y-6=10,y=4,x =-2. Mu onepia poss’ssox (~2; —4).
2)x+y=5x=5-y. 1 nePWOro PiBMAHHS BUXIHOT CHCTEMH oftepxHMO (5 — y) + (5 ~ )y + 5 —
10

~y=10, y-‘T",n% Tme omn poss’smox [J'T]' OGHIBA Pos'S3KH BHIDHMYIOTH riepenipky.

Binuosias: (-2 —4), (

5. Poss’smath crcTey piBisuh

{‘/y+7x+ [y+2x=5,

Jy+2x-yex=1.

* BiiMaloun Apyre PiBHANHS B niepiioro, onepkuMo )+ 7x + y=x = 4. Maeno croremy pis-

wan
y+7x =44x-y, [y Tr= (@ x-y),
- Y i (¢ )_
Jy+2x=1-x+y. y+2e=(1-xty).
BiuABIIA APyTe PIBHAHIA BIA NEPIIOTO, MaeNO Sx = 5(3 + 2x - 2y), wmimeu x = 2y — 3. Tizcrap-
IO 1e IHAMEHIR ¥ B APYTe PIBHAHNA BHXIANOT CHCTEMH, MaEMO y/Sy—6 =4y, Sy—6 =168y +

+)2,y=2a6o - Tepesipkoio BeTarosiMo, mo y = 11 e miaxomuts. Orke, y=2ix =1
Binnonins: (1; 2).* Mepevipky po6ims camocriliio.
6. Posy's3aTH CHCTENY pibsis,
[m(y- x)-*

Wy +y-2x=42.
* I spyroro pinmmns - 2x =ﬁ—,l;,y—-2x=2+y—2J27,JE=l&t,y=%(l+x)" Te-

Tiep i3 MEPIIOTo PIBAAHKA CHCTEMH MAEMO m(%(wx) ~x)~ x'=9, 4"~ 50" +4=0. Mu oncpwamn

AU X NOTHPH SHase: X; < -1, 33 = 1, %3 = -2, xu = 2. Biznosimio macwo yy - 0.3 < 2, 3,

5
» %. Tlepenipxa caizmrs npo Te, mo nizoasrs fapk (13 0), (1:2). Bignosine: (-1; 0), (1;2).*
Bnpasu

1. Poan’smaw cucTemy piniis:

) (xy=6, P 23" —xy+yt =16, - 267 —xy+3y° = Tx =12y +1=0,
2x-y-4=0, X+y=5=0, x-y+1=0,




[image: image20.jpg]2. Po3B'A0TH CHETENY PIBHIHb:

3 2x? -Sxy-3y* =0,
X +y?=10,

x* —2xy+3y*
x* ~ day+5y7

3. Po3B'sATH CHETEMY PiBHAHD:

“ {4(ny)==xy.
x* +x+y" +y=26,

n) x*+3xy+37 =61,
xp=12,

4. Po3m s TH CHCTeMY PiBHANL:

D)

s {szflz}u-y*:ﬂ,

¥ +2y° =17,

2% +2xy -4y =20,

Fiyi=10,

6)
xtap+y=7,

o 2 +ap4 =
|+t 4y

2 4

a)

. Poan'sraTh cHCTeMy pIBAHL:

x*(x + ) =80,
«*(2x-3y)=80,

< " =40y,

£ |y +x7y=10x,

6. PoIB"S3ATH CHCTEMY DIBHSHb

52 +14y =19,

i,
7y +10x=17,

+. =1
Zx-y-1 2cty+l

x-y=0250,

y+x-y=3,

6)
) xy-xyt=2.

7, Posn ' S34TH CHOTCMY PISHANL:

Jy=x+xey=3,
Jy—x+x=3

6x” —xy—12y’ =0, " x* +3xy=18,
xy+5y° =8,

i [(2(;;’ +57)= 5.

o [P =9,
0 +2y

o [ eady-1e =g,
s 4yi=5

Zx—y-1 2x4y+l
3 i

2 yea G
.)r 47 -y +Sy=1,

X 43yt - xy-dy=-1,

(x-»)=6,

§ 4. Cucremn HeniHilinyX AreGpaiHuX PIBHAHE 3 TPLOMA HEBIOMEMH

4.1. Mu po3IMAHEMO CHCTEMH 3 TPbOMA HEBIAOMMMH, IO MIiCTHTh TPH PIBHSHHA.
Po3813K0M TAKOi CHCTEMH € TPIHKA HHCE, SKa 3a/I0BONILHAEC KOKHE PIBHSHHS CHCTEMH.

38MuaiiHO NParHyTh O/CPHKATH BUBI/iHE PIBHAHIA 3 OIHHM HEBI/IOMIM,




[image: image21.jpg]Mpusaan
1. Posw’ssamh cHcTeMy piBusn

_~3
=2,

(2 r)(’ =1

2

A 8
*3 TIePUIMX BOX PiBKAML MAEWO ¥ = —

5 Tincranio i swascin » e pims:
Fir=

[z--l—)[z-—] L Mn onepan usine pistxsis. J{uii onepmumo 220

-6 3z-8
z

=1 (522

32:448=0,z=4a60 z 153 Tenep Macso 184 BHnATKR: 1)z = 4,x = 1,y =22) = —.

x=5. Bignonias: (152,4), (5 3%;1%; .
EpeKTHBHHM € TAKOK METO 11eGpaihIOr0 ONABANI PiBHAHNS.
2. Po3k'SaTH CHCTEMY PIBHAHB
P+yt=a,
Part=b,

F4xt=c,

10 0. b, ¢ ~— HOAATHI 9HCAa, WO € JOBKHAAMH CTOPIH TPHKYTHHKA.
+ JloAaB1IH NOMICHHO BCi PIBHANIA CHTEMH, OACPHMO

o4y ) masbre ey e = L),

BijHIMAIONH B OCTAIHEOTO PBHANIA KOKHE PIBHANIS CHOTEMH, OTEpAYEMO 2 = %(Enc -a),

a+bfc).3ammnniunoninu[ gt :‘“ “"* ;
2 2 2
_faxe=b _Ja+b-c _|b+c-al ,
25 2 2 i

3aysaxenu. AKmo a, b, ¢ — OWAMNH CTOPiH THKYTHHKA, To GHCTA d + ¢ — b,a + b~ ¢, b + o
—a nopathi.
3. Poss'maTH cHCTEMy piptAHL

s=2(aret).y

=1,
=2,
=3,

* MepemnoRMO nowENHO Bei pibHAnis cueremu: X2 = 6, xyz = £4/6. Poasimmo onepxane pi-
¥ f V6 V6
oY

IR 1 KOAKHE 3 PIBHAHL CHETEMH: = $4/6, x= '.t— =+¥% Bianosias:

(oL,

T]'





[image: image22.jpg]4. PosB'A3ATH CHOTEMY pibHAb
(x+s)(r+r+)=T2,
(v+2) (x+0+2) =96,
(+2)(x+p+2)=120.

* POaiiano NowicHHO Hepile PiBKARHA Ha JPYTe i APYre PIBHAHIS Ha TpeTe. OPAHMO CHCTEMY

x+y _3
Tz 4 o [dx+dy=3x43z, [x4dy=3g,
3tz 4 “""{ .

y+z 5

I3 OCTARHEO CHOTEMH 0flepikyeno y = 2x, 7 = Jx. Tenep ia Nepuioro PisHIMIA BHYIAHOF CHOTEMH
Maemo 3x - Gr = 72, x = 2. Binnonio y = +4, 7 = 46. Bianosias: (2; 4; 6), (-2 —; 6).*
5. PosB'RATH CHCTOMY piBHAHG
Py+yz=3,
x*4yz=1,
Pyt tz=7,
* Biauinemo Bijl NEPIOTO PiBHAHEA Apyre: X'y — X = 1. JIOMHOKHMO TpeTe DiBHAHHA Ha y

(iepepipre. o y # 0) i BUliMEMO OXepAe PIBHANHS BIA AYToro: X° — X'y’ = 7 - Ty. Maeno cHetemy
PIBHSHE 3 BOMA HeBIAOMHMH

y-xi=1 2(y=1)=1,
la"—x’)~‘=7—7y. £(1-5)=7(1-).

18 NePUIOTO PIBHARIA OCTAHITGOI CHCTEMH BHANO, 10 y # 1. Posaimpiis ORI HACTHHK APyToro
pisnsmmEs a 1 -y, Macso x’(1+ y + )= 7. Mu ofiepman cHeTeny

{x’()"l)= 1,

2(i+y+57)=7.

POIAITHMO TIO'IEHHO /IpyTe PIBHAHHS 1a Meplic (BPAXOBYIONH, 10 X # 0);
LHy+y? =
LTS
260 = 4. PorrasueMo a BHOAAKH.
 Tonix=4l,2=5.

1
Dy=dod xeto,
3

S e £ 1 3

=. Bi (1,2, 5),(-1;2; 5; =t ol =
3 Biamonia: (152 3),( ) [7? 3] [
6. JalTH ROAATHi POIB HIKH CHCTEMH PIBHAIE

{5 +5)=6
() ;
x(z4x)=





[image: image23.jpg]* PoSATHMO TPETe PIBHAHIA Ha NEPIle, @ HOTIM TPETE PIBHAHAA Ha APyTe it OEPKHMO CHCTEMY

Ta nepioro pinAwA Macwo a=———. TIACTABHMO Lie SHASCHHS G B ADYTe PiBHSHEA | Micns

enpottetts O7epkkmo pismtin ' +75" 236 ~15=0, (b=3)(5* +106+5)=0,4, =3,b,, = 525
Ockinbkn s < 0, T0 bys He niaxoire. Go npn —< 0 oaue 3 wncen 2y pi'emse. Orke, miAxoAHT:
y

e b= 3. funi Maewo a =Z_'_§
oo Iy 2+ Sy=30,5" = 1,y = Lx=2,
Tokaikeno e oaui criocic.
P Sm— i o —

3y,= 2y, Ta 1pemmoro pisHsHIs BHXUAHOT CHETEMH Ofiep-

. Binnonias: 2: 133)

Fy+x =6,
yiz+y=12,
Fxbz? =30

Jlonamo TpH PiBHSAHHA CHCTEMH:
Pyrnt sy +ixend =48
TlepenHOXHIIM Bci PiBAMILA BHXIANOT CHCTEMH, 07epRHMO

xRz (x4 y) (y+2) (2 +2)=2160,
Ay Fy b’ byl e e’ +292) - 2160,
*'yiz(48+2x92) = 2160, x5z (24+ x32) = 1080.

Tossaaiwo 5z = { — oepimo
£ 4241 ~1080=0, (- 6) * +301 +180) = 0.

Onepane piBHAIIA Mac cmHH AOMATIH Kopitn, £ = 6. Omke, 32 = 6.




[image: image24.jpg]JIOMHOMMBIIK Tepille PIBRAHHA BAXIIHOI CHCTEMH Ha 2, APYre — HA X, TpeTe — Ha . ONEPKHMO
S —
x4y=

y4z=2x,
z+x=5y,
Wiz =2,y=12=3*

4.2. PO3IISHEMO CHCTEMY CHMETPHUHAX PIBHSHL 3 TphoMa Hepifomums. Lle Taxi cuc-
TeMH, AKi He 3MIHIOIOTHCA ITPH 3aMiHi x 1A y, y HA 2, a 2 Ha x. HalTpocTimoio CHCTEMOIo
CHMETPHUHKX PIBHSHB 3 TPhOMA HEB1JIOMHMH € CHCTEMa

x+y+z=a,
y+yz+zx=h, (6.6)
wz=c

Hexait 1y, £, f — Kopei KyOIHHOro piBrsns £+ pit + gt + r= 0, o5 £+ pf + gt + r=
=(1-1) (- ) (1— 1) 860 £ + pP+ gt + 7= P = (1 +  + B) + ((a + i+ 131 )~ itals, IBUKH

Lt =
Ky +hly +h58 =g, ¥ 6.7)
titgty = =1

Teopema Biema (028 Kybinnozo pisnanng). [is moeo o6 wucna t, 1y, 15 6y xope-
nAMU KYGitHO20 piensnia P+ ptt + gt + r = 0, neobxiono i docmammbo, Wob SuKoNYea-
nacw cucmeia piensins (6.7).

151 TOro oG POIB’3ATH CHCTEMy piBHsis (6.6), CIClazieMo KyGivie piBHsHHS I —
— af +bt - ¢ = 0. SIKIwO 1€ PIBHAHIA MAE TPH KOPeHi Xy, X2, X3, TO CHcTeMa (6.6) Mae piBHO
LTS PO3BSAIKIB (x1; X2 x3), (1 x5, 3a), (xzi 15 X3), (0 35 1), (v, 313 ¥2), (s 2, )-

Tpukcaann
1. Posn'maw cHeTeMy piBRAHS

+ I3 ApYTOro IBHANRA MACMO Xy + 2 + X = )2, 0T, 237 = 27. MacMo ceTeMy PiBHAH.
xty+z=9,
xy+yrtze=21,
nz=21.

Crnanaeno kyGine pissis * =9 4276 ~27=0,(1=3)' = 0.1 = 3 KyGine pinnsiin wac 1pu

omaxoB¥X Kopetti (G0 o/t Xopiit. nOTpiRHOT KpaTHOCTI) X, = 3 = Xy = 3. Bianowias: (3:3:3)*
2. Pon"smaTh cHCTEMY piblHb

ay+yzez=1l,
4yt et =14,
xz=6.

Bualii TUAbKH JOTATHI POIB'RIKH.




[image: image25.jpg]* Mowimuno, o (x-+y+z)’ =x* 457 27 +2(xp+ yz+32) = 144211236, Orke, x + y +
= £6. Teflep poar;miemo BUIAAOK
x4 y+z=6,
Wy yrexell,
z=6.

Chananemo kyinne pinusuiis '~ 66 +116-6=0,(t~ 1) (1 ~2) (r~3)= 0. Pinsmins nae 1pu xo-
penic 6 =10,=2,6,=3. Omke, cHeTema Mae micTs, posw’saxin. Binmosizs: (13 2: 3), (1: 3: 2),
(2 153),(2:31),6: 1:2), (352 1)*

3. Poas”mah cHcTewmy pisnnt

x+y+z=2,
x*+yl 4t =6,
P4yl =8.

* Boe/iemo CTaHAapTHi NACTAHOBKH 2 +y + X = p, Xy + yz + 2 = g, xyz = r. Ouemano, p = 2. Jla-
262 +y 2 = (x +y+ 2 ~2xp +yz + 2x)=p* - 29 860 6=2°~2qi g =-1. Kpint roro, 8 = 2 +
&y'i»_J=3m+(x+y+_’)(x‘4y"+:"fxy—)e-zx)=3xyz+2-(67(71)),3111“("1)'1 -2
M oziepkai cHoTemy

x+y+z=2,
Xy yz
wz=-2.

Crnagaemo kyGiune piswamis ' ~2(*~1+2=0,(t+1)(r-1)(t~2)=0. KyGiune pivnsmns mac
1i 2. Bianonio 20 uworo swxisa cuctema sae wies poss ki (1; 1:2), (-1:2; 1),
D@L, (21210

3aysaxmen s, Yookuuli 91rau noMiTHE, 1O M (AKTHYHO BCTAHOBHH ToTONRHICTL & + ¥ + 2 -
=3r+p(p*-39)=3r+p'-3pg

4.3. PosruisHeMo 111e IeKLTBKA CHCTEM PIBHSHB 3 TPLOMA HEBIIOMHMH,
Hpuxcamn
1. Posn’smami cucTemy pismsit

2 +6y-2'=-6,

PV +dx+z=—4,

Tx-1lyp+2z(z+1)=4.
* I3 nepmioro PiBHANKA CHCTEMH 3HAXOTHMO ° = x +6y+6. I3 AYroro piBHAHNA CHCTEMH 3Ha-

Xoumo = —4 —* — dx. [TiACTABHMO i JHAUCHHA 2* Ta 2 B TPeTE PiBHANHS CHCTEMH:
75— uy+z(x’ +6y+e)+2(-4-y’-4x)-4

60 ~x+y+2x* ~2y* =0,(x- y) (2r +2y-1)=0.

Posrisinemo na BHNAIKH.
1) = y. 3 MepUIHX 180X Pibil BHXLAHOT CHCTEMSH MACMO





[image: image26.jpg]TiACTABIAIOUN JHANCHNA 2 i3 APYTOTO PIBHAMNA B Meple, OTPHMYEMO X* +6x=(x+2)* ~
(x4+37 =(x+2)"+3. Hexafix + 2 = £, tomi ' ~(1+17 +3=0./" 2 =20 42=0, (- 1} (F + 2~

+2) = 0, Le pissimnst ac cxwmit ifcnsi Kopims (= 1. i x = (-2 = 1=,
13 APYXOro piblusiHS BUXIAHO! CHCTEMH DIRISILL TENCp MAEMO (— l) 4 (1) rz=—diz
OmKe, B HBOMY BHIIAUIKY CHCTEMa MA€ €THHHH PosB 0K (-1

2) 2x+ 2y - 1 =0, 3migku 6y =3 ~ Gx. Tenep i3 NePMOro PiBHANIA BEXIUOT CHCTEMH MAEMO X° +
+3-6x=7 -6, (x—J)’xz’, 2 =4(x —3). PoIrAHEMO /1Ba BHINAMKH /UIA PISHHX 3HAUEHb Z.
2
1-2x

@)z = x - 3. I3 Zpyroro piBHANIA BHNIIHOT CHCTCMH MACMO [—] Fdx+x-3=—4, 4 +

Ji palz2e 5TAT
2

+16x‘5:0.l‘*22— Naxi . My ofepxan we JBa

ﬂﬂ._,:ﬂ]
20 2

posw’ sk (qz
6) 2= 3 —x. I3 ApYTORD PiBHAIE RHXITHOE CHCTEMH PiRIIAI OCPARMO (‘ 22‘] PRI S

[_ T sEdln
2

2t—
2

4° + B + 29 = 0. Pos'mkin wemae. Bianosias: (-1

,,tﬂj

2

2. Poww'sai cHeTemy pistih

x+y+z=4,
21y-2=16

JJxty=4-z,
21=16

LIiKABO, 1O CHOTEMA 3 TPBOMA HEBIIOMMMH CKAAETECS 3 JBOX PiBisD.
Bmpumo nepinmiors (x + y)* 2 4xy. Is nanoi cuoremn Macwo (4 - 2) 232 + 222 abo 2 + 8z +
416 50. (z + 4)* < 0, 39K z = 4. Teriep OZlepAyeMo CHCTeMY pistIb

x+y=8§
{2xy=32,
p=4. Bianosins
3. Poun T CHOTEMY piniuth
22 -z 50t =0,

2 -2 =5yt = 1827

* SIKuto x = 0. T0 i3 NEPIOTO PiBHAMNS GAWHMO, 10 = = 0. FpO3yMLIO, WO B ULOMY BHOAAKY CHCTE-

¥ vac Gewriy poss sakis miay (0; £ 0), e £ € R.
Auaorinii MipKyBaMHA IPHROAATE 10 BUCHOBKY, IO AKIO = = 0, TO CHCTENA M€ PO38'AIKH

suay (0; 1, 0).




[image: image27.jpg]Hexafi xz # 0, Toi IOMHOKHMO Nepilie PIRHAKHS CHCTEMH Ha Z, APYTe — WA 6X, TPeTe — Ha x:

6x7z - 6x= +18xy = Sdx'y?,

a2t =200 =5 = 182y,
JIONABIIK NOWICHHO BCi PIBAHHSA OEPAANO] CHCTEMH, MACMO
22 +6x"z- 6227 - 2 = 54x%y0,

116.5
2z=x)' =545, z-x=3xy. a%n
I3 APYroro pibHAHS BXIAHOT CHOTEMH MBEMO
o(x-2)+3xp =0xy?
260 3 ypaxyanmsam pinusmiis (T16.5)
“Anz+3ry=9x", dy(x-z)=9x" (116.6)

Sixawo x = 0, To ozepyeMo ke sijoMHit BHIAZOK. S0 y = 0, To ia piskunius (T16.5) Maemo x = =i 3
TISPHIOD PIBIUIILY BXLAHOT CHCTCMH OZIEPAIMO, 110 X = 0 § MH 2H10BY PHXOAHMO /10 POSITRIYTOTO BHIAIKY.
Shiawo % xy # 0, 70 i3 pisuss (IT6.6) oTpkMyeMo x — = = 3xy”. Bpaxonyious pismsis (I16.5), Macwo
~3xy =327, aniaxu y = 1. Is pisnsuns (116.5) Maco z = ~2x. 3 MepiIOro pibuAHIA BHXIAHOT CHCTEMH

Maeno 2 - 4¢* + 2 + Sx=0i x:—% (x#0). Jlani ;»1;1) (0:6:0),reR *

4. Posn"smath cueTemy pissi.

* Mowirimo, o siktto x =0, 1o fly=0i 2=0, Orike, cricTena Mae poss'mox (0; 0; 0). Hexail xyz # 0.
[

TlepeMHOXMMO TIOUAENNO BCi PIBILIIA BHXLANOT CHOTENH:
1457 ny’)(nz’

=xyz. Ockitbkn

9z#0,10 )=| i &m=(1+x’)(1+y‘)(1+z’). Jlerxo Ganwy, wo 2x € 1+

(1+x’) 1+ (1+z’
+27, uphwouy pissicrs pocaracTscx e np x = 1. Kpis oro, 2y < 1+ i 22 < 1 + 2%, Tenep sposy-
Mo, o xms(ux’)(ny‘)(u:‘-), TIpHYOMY piBHicTL A0CATacTLCA NHIE NP X =y =z = 1.

Omke, ccrema Mae me o pous’ssok: (1 1; 1). Bizmoniaw: (0; 05 0), (15 1; 1).*
5. Posn'maTh cHeTeMy pimiuiih

Splet=28
* JannuieNo UepuE PiBAAHN CHETeNH Y BT 1A]
(3v-23)" +(x-22)" #(y-32) =0,

aniaww x =2z, y = 3z. Tenep is apyroro pinnamma Maemo (22)° + (3z)* + 2* = 288, 362" = 288, z = 2, Jlani
x=4,y=6.Binnosias: (4: 6,2)*

[10x=+5yz+llz’ = 12xp+4xz + 6y,




[image: image28.jpg]6. Posn'snau cucrey pisusnts,

(x4 y*" 424 =3,
vt yom y
v 4 ym

* 1+ cnioci6. Jlonamo nepiie T4 TPETE PIBHANKS CHCTEMH | BIHIMEMO BilL 1)
re PIBHAHHS:

YMM NOABOCHE JPY-

S

an2 T2 _ gt

P Y PR

=2y
2(e- 1) +y (-1 42 1) =0
Opiepmane PiBHAMNS PiBHOCHILHE CHETEMi PIBHAHE

(x-1)' =0, fx=0 abo x=1,
¥ (y-1)" =0, $y=0 a6o
(z-1) =0, |z=0 a60 z=

i cuerema mac 8 posn’mxia (0; 0; 0), (1 0 0), (03 0; 1), (1; 0; 1), (
(1 1: 1). Tlepenipkoio BCTAHORTIOCMO, 0 MAXOTS e posn’ssok (1 1; 1.

24 cnoci6. Po3rISHEMO BEKTODH Z(x'; o z') i E(x'"'; o z"'). BUXIIHY CHOTEMY JAIKILIEND Y

BHCAAAL

150), (1; 1;0), (0 1 1),

ff=+5.
a-b=3,

-5

Bittowo, mo E‘ESH'H‘ [IPHUONY PIBHICTI, BHKOHYETCA THIL Y BHIAKY, KONH BEKTOPH a i b

P
Xk LS g F
=2>0. I3 nepiuoro pismAIA BHXIANOT CHETEMH Maewo 3x™ =3, x¥ =1, minkn x = 1, 60.x > 0. Bin-

nowian: (I;1: 14

cuipuanpaiehi. OCKiILKH B AAHOMY BHIAIKY @b |E|| T >0ab0x=y=

Bnpaeu

1. Poss ' wratu cucresty pisisus:
xz=15,
Az-3)=3,
(1-9)6-5)=2

2. Poan'saT CHCTeMy piBHARL:

=15, x+y=3xy, x+y=nz,
a){=24, 6 {y+z=4yz. B){y+z=xnz.
=10, 2+x=52, T+x=xz




[image: image29.jpg]3. Po3B SaTH CHCTMY piBAL:

1
x4ytz=4a_,
2 3

A
Pryet=9-, xtyiz=

G)fx+y+z=xyeyzezx. 8)fnt+y0
4yt

4. Posn’saTH CHCTSMY PIBHAN:

-8y =
x{5x-1)-4y* ~35y=35.
5. Poss’samh cucTeMy pisns.:
8 +8x%z 4y =0,

6. Posn st cHCTeMY PiBHSHS:

2=z,
af(y+z)
(42 = .

Bimosizi 10 pnpan

2,8 1051 ] 153 P X,
§2.1. .)[3? 17),6)(5, ”]..)[zz, 4]‘ 2. a) posw'mkin nemac, 6) (z'o)' 33—

a*+8 2a- ))

~260,1€R6)(4+ 750, teR 4.a 45 5 [lpua= 4.6 Mpua =9, 7.5)[ 2
a+d  a+4

s -
T ) % 4.0 % e
1*4 3v/— Wa-4 9..)(1%; A u]

1750

npH @ % —4, Hemae poas’A3KIB NpH a = —4, 6) [

pos'mkin mpu a=-4 abo a=3. 8-

:),xeR,S)(-Sr.-n-.:)J eR

) 10. a)(0; 0; 0), 6)(0; 0; 0). 11. a)

12. a) posn'ssKin Hewmae, 6) pods’sKin Hemac.

§3.1.0)(-1,6),(3:2),6)(3:2), [%4%] B)(%5), [~ 0G0 (3 1) 4) (4 2), (45 -2),

(4 2) (4 -2). 2. ) (s 1) (3; 1), (ﬁ-zﬁ).(—ﬁ;zﬁ), 6 (3 2), (3 2) [f%%]
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—7%] n)[%%][%%] G 2. (B2, @ @ 1 (4 -1, [%‘T’l]

sz :/E) (uf),(o [ J; J’;] ( J_ J—] 3. 8) @i 4)(4:2),

#
[—13:/3?2»5—65]'[43- 377'_13+6Jﬁ]
f

3 L 6) (1 3) (i 1), ) (2 4) (4 2),

ﬂ: L;EJ 1) (120, 13,20 (5 4), (43), (4 -3), (3 4, &) 0: 1), 051, (1 0),
-1; 0), €) (3; 2), (=3; =2), (2; 3), (-2: -3). 4. 2) (7. 3), 6) (3: 1). 5. a) (4; 1), 6) (0; 0), (12, -3), (-3; 12),

%178 @ D, (1: ), [”J ’} [1 3‘/-,3], )(0,0)4:2) (423, 1) (0:0),(4:2), (2 4),

7
54120 744120

€) (6, 3), (-3; 6), (; 4), (-4 -2). 6. a) (1; 1), [ i

(|+Jz';-|+‘/'2')(1—ﬁ-,-1- 2). 7.5 1).

], 6)(2; 1), (-1; -2),

§4.1.03:4:5), (— % 51] 2.4 G.m){-%,-a;-q] 6)(0:0:0), [7 L ’), #)(0; 0:0),
(658 i) aofin) () (e (1) i ),
6L -B,[I:%,Z].(—;.Z;l) [— |2) [z,z 1] (21 ) 8)(0: 0; 1, (0; 15 0),(1; 0; 0). 4. (-1

,1),(5—‘/5.3-,/7;—2“/_] (m»/_ 3442;-2- J_J 5<oomsk.[ N%; - lfh_]
1

1
b L 6) poss’ssxin Hemac, 8) (13 1: 1).
T i zJ') s %





[image: image31.jpg]Tema 7. 3AAYI HA CKJIAIAHHS PIBHSIHb

§ 1. 5lx po3s’si3aTy 3AJa4Y HA CRIAAANHS PIBHSTHL

YacTo Taki 3afavi HABMBAIOTL Mmexemosumu. PO3B’IIAHHS TEXCTOBOT 3axa4i cKa-
JI8ETHes 3 KINBKOX CTAIiB: BUGIP HEBINIOMHX, CKIaJ@HHS PIBHSHHS 860 CHCTEMH piB-
HAHE, PO3B’3AHHA UHX PIiBHSHL aG0 cucTeM piBHsHb. Edekrunre poss'ssamus Gib-
IIOCT] TEKCTOBHX 34/1a4 3aNeXHTh BijJl PO3YMHOro BHGOPY HeBijomux. He 3aBiin
TIyKaHe YHCTo Mac GyTH HeBifloMuM. B pai BUNajikiB 3a HeBiAOMi IPHItMAIOTH JedKy
xombinaiito jannx. Hesijomi tpeba BofuTH Tak, mo6 yepes HAX jerko Gyio 3ari-
cari ymoBy 3apaui. ITicis Toro, AK BREICHO HEBiZOMI, YMOBY 3a/aui EPEKIAAIOTh HE
MOBY piBHSHL (aGo cucTeM piBHAHE). Llelt mpolec HAMBAIOTL Mamemamuzayicio
cuTyanii.

Komyt cxlajeno piBHAHAS a0 CHCTeMY DIBHSHB, MU aGCTPAryeMoch Bifi YMOBH i
PO3B’S3YEMO KOHKDETHE PIBHSIHHA (CHCTEMy PiBHSHE). [TiC1s 10010 TIYMaIMO o3B3k
ArijHO 3 YMOBOIO 3a/aui. YacTo riepesipky TpeGa poGHTH 34 YMOBOK) 3ajaui, 4 He 3a pil
HAMHAM (200 CHCTEMOIO PIBHSNG), PekoMerTyemo ‘TaYeBi POGHTH NepeBipky B yeix
3ajiagax, A& Mu i He 3poOuIH (/TS eKOHOMIT Mictist). 3ayBax MO, 110 GaraTo reoMeTpuy-
HIAX 38184 MOXHA PO3ILLATH SK TEKCTOB] 3ajia i, y PO3B’43KY SKHX 3ACTOCOBYIOTH I€OMe-
TPUHI TEOPEMH.

Jamaui

1. 34 1U1aHOM TPAKTOPiA GPATAZa 0BHHHA Gyia 30paTH 0% 34 14 /i, OcKiTbKH BpHaza Kosei
ZeHb 30pioBaia Ha 5 ra Ginbme, Hik Gylo HAMITEHO 3a IUIAHOM, BOHA 3AKINIUIA poboTy 3a 12 Afin.
Ctiaon ra » e, Gy1o 30pano? itz nouty nom.

* Hexalt x — kitekicTh ra, siky Gpiraga monmniia Gyma 30pioRaTd IOACHHO 3a mmom. Tlicmn
GUIBIeHIIS NPOYKTHBHOCTS Nipaii GPHIAA 30PIOBATA IWOACKHO X + 5 ra. 3rLHO 3 YMOBOIO CKAATACMO
pismsis 14 -1 = 12(x + 5), 3wiakn x = 30 ra.

Once, Gparaa 3a 1 fens 20piosana 35 ra.

Tlioina Mo opiamioe 12 + 35 = 420 ra. Bianomin: 35 ra, 420 ra. *

2. Maca TypHeTa # Baiizoio B 6 pasie Giibiin 32 Macy BatisH. BHIHANKTH Macy TYpHCTA i Ma-
cy BaTI3H OKpeMo, SIKIIO CYMA MAC TPhOX BaJii3 | Mack TypHcTa AopiBHios: 120 kr. (Bariam mators ofia-
KoBy Macy)

* Mosnatinmo wepes x nacy Banizk. Tori Maca Typwcta 6 —x = 5x. Jlai aTio 3 YMOBOIO MAEMO
3x+ 5x = 120, 30ime x = 15 kr. TypHer Mac macy 5x = 75 kr. Bianosixs: 75 kr, 15 k. *

3. € voneru napricio 25 10 kon. Cxinkowa criocobaym MOKIA PoIMIHATH | Fpi. 32 ZONOMOFOI0
UMX MOHeT?

*Hexall Moker mapricno 25 kon. Gyio x. a sapricrio 10 Kkon. - y. Ciiazaemo pisiunin

20

25x + 10y = 100, a6o 5x + 2y = 20. Jsizkw y=

10- Zx—g. Ockinbkn y — e aucno, 10 i

2

%l‘mlmnﬁymuinnu sncron. Onxe, %:k i x =2k Jlaxi snaxommao y = 10 — k.

Maewo cucreny




[image: image32.jpg]7, 20" -1lo, -v+1203 =0,

3
Do=4v, Yu=2u,
) 'vs 2) 2

3poaywino, o v=%v, e nizxonu, 6o 10z M:%u—-!v,—%ﬂvﬂw,<0, rag—

»
Orke, 0 = 40, . TIOIOBHO SHAXOWMO: BC:;vlv,—Zu,:lZu,.AB:%-w,—w,:w,. Tenep

i pisnmma (117.2) Macmo
120, 60,

T p——T—=24+1=34ron
v, +o, 4y +20,

Bigmonizns:3ron24 xs. *

'V HacTyHuX naparpadax posrisieMo HalGLILIT PO3OBCKDKEH] THITH TEKCTOBMX 3a71aH.

§ 2. 3anaqi wa pyx

3BUYAIHO CHCTEMA PIBHAHB, 0 CKTANACTLCA HA OCHOBI YMOBH TaKoi 3ajadi, Mic-
THTh PIBHSHHS i3 MEXAHIKH, SKi TIOB’S3YIOTS (iaueii Bemaunm muisixy (§), msrkocri (v),
yacy (1) TOmo.

Tlpu po3e’s3anHi 3a7ia4 Ha pyX NIPHAMAIOTH JIEK] JOMOBICHOCT]

1) Pyx Ha OKpeMHX JISHKAX PIBHOMIHMH i BI3HAaeThCs popuynoio § = ot

2) SIKIIO TiO PyXAETHES 3A TEHi€r0 PiYKH, TO HOrO MIBHKICTS CKIATAETLCA 3 MBUIKO-
c1i © B CTOii BOZ TA MBHAKOCTI Tevii oy (0 + ). SIKINO TINO PYXAETHCS NPOTH TeUil, 10
#oro MBHJKICTh JIOPIBHIOE U — Uy.

[Init pyxaersest 3 MBHAKICTHO ‘Tevil PivKH.

Jlo 3ajad HA pyX BIZHOCATHCA TaKOX 3ajayi, B SKHX MoBa Hjie Tpo 3amoBHeHHs abo
CIIOPOKHEHTS JISSKOTO pe3epByapa, i 3ajladi Ha BUKOHAHHSA IEBHOT poGotd. B Takux Bu-
Ta/Kax podaTa BiAIrpae pois BiACTAHI, & TPOIYKTHBHOCTI TIPALIBHIKIB AHATOTIMHI WBUA-
KOCHIM. Y PSII BHIIA/KIB JIONIOMArAe MATIOHOK, SIKUE CIIPHSE KDAIIIOMY PO3yMIHHIO YMOBH.

3anasi j

1. I3 MicTa A B MicTO B, BIACTAR i AKHMH 21 KM, BHIXAB B/IOCHTIEAHCT, & Yepes 20 XB HaB3AOTiN

o " A < 2
DHISAR MOTOLTT, BT, 600 B 2. A AL 53 BRI, BeioquezeT. 3yl i,
BeOCHTIETHCTA, AIKLIO BIZIOMO, IO MOTOUMKICT HPHIXAB  MicTo B 1ia 40 xB pariine BerOCHTICAHCT

. " L
* TToPWaHO MIBWIKICTS RTOGHTIIHCT 'Epss ; TOM WIBHAKITS NOTOUNKIETA 7. Besocute-

2 " D
AHCT BITPATHD MR BECh UMY~ FOA, & NOTOWKIICT — ——=— ron. Kpim foro, 0venuio netock-
x x

21
Tx
3

2 i x = 12
x

HeAHCT BiTpATHS 1A 20 x5 + 40 xB = 1 ron Gifmme, Crnazaewo pissmmg 2
x

Binnosinas’ 12 xm/rom *




[image: image33.jpg]OcKifToki X 1y — HeBIA'ENHI THOTA, MaeMO cHOToMY:

k20,
10-5k 20,

anigkn 0< k<2 Ovxe, k €[0,1,2). Taxnw umnom, MaeMo TPH MOXIHROCTI: 1) AccATi MoHeT 1o

10 Ko, Ko k= 0; 2) ABi MoHETH 0 25 Kom. i n'srs Mower fio 10 Ko, Ko & = 1; 3) 90THPH MoHeTH
10 25 Kom, komu k= 2. Binoias: 1) 1ecsmh MoHeT no 10 Kor.; 2) 1bi MoHeTH o 25 Kom. i n'sm
MOHET 110 10 KOIL; 3) YOTHPH MOKETH 10 25 Ko

4. Bayton pitkit postamonau mynxt A, 5. C (8 ik A i C). Ilswions resil piwks wa pinasugi AB
Bpini Gimima, A Ha gimwi BC, | Ha xoRHiH 3 WX AUMHOK BocTifina. Katep spoGHB 1pH pelich:
uepuin is A b C, 7ipyri is C 5 A i peri is A » B. B nepumx Awox peficax foro mBHAKICTS BAHOCHO

PO Gy omn H T caMa, @ 8 TpeTsOMy pelici B 1% pask Gimsma, wixx y nepumx gmox. Tepmish peiic

3aBpan 7 roa, Tpetiii — 2 roa. SkGu mmAKICTS Teuif Ha ginasi AB Gy Takolo camoro, 4K i Ha A~
1i BC, To neputiii pefic 326paB 61 6 ro (KaTep pyXanoa 6 3 Tielo CAMOI0 WBHIIKICTIO BLIHOCHO BOLH).
Cximkn dacy 1aGpan apyriii pefic?
* B yMOBi He 303HAYCHO, KY/H CUPAMOBAHA TeWiA PitKH: BIX NyWKTy A 70 mywKTy B 1M HABIAKH,
Hexait i v, BUIMOBITHO MBHIKICTS KATepA BIAHOCHO BO/M | WBHAKICTS Te:
Sxuo Teuis cupsmosana 811 A 210 B, 10 STETHO ' YMOROR

4B | BC

v+20, v+,

4B BC
+

vty v+,

113 citcrema ecysicia, 60 7iba YACTHHA IEPUIOTO PIRHAHIA MEIia 5 Ny waCTHIY APYFOTO pib-
NS, A MpaRa TacTHAA Ginkima.
Onie, Tesis cupamosana bia B o A.
3rij10 3 YMOBOIO 37T} CKAACMO CHCTENY piBiitl
48, BC
v-20, v-1,
4B BC

=1,

v-v, o-v, e (7.1

ATl &, 2.

2020,
a

M3t OtepAami CHCTeMY, 110 CKIATAETHEA 3 TPbOX PIBHSHD i MAE ToTHPH Hemiowi. HakTH ei ui
HEBUTOMI I3 CHCTEMH HEMOXCTHBO, ae Tie B e rorpibio. Thiapaxyemo, ckimuku dacy sabpan Apyri
peic. Sl uefi ac nosuATHIH epes i, 10

- (M7.2)

2 1
vty v+20,
O, Tpe6i 3 OllEpARAHOT CHCTEMH THARTH AEAKY KOMGINALLIO HemizONMX

Ts tpersoro pisamis cucren (I17.1) suaxomimo: AB = %u ~4v,. b5 Ipyroro piBHAMKS CHCTEMH

(T17.1) auaxonumo: AC = 6(v - v;). lani BC = AC - AB = ;{:—ZII,. I3 nepuioro pisnssns CHCTEMH




[image: image34.jpg]Faymamen . Sk M DKe AT, IPOUOHYEMO HTANER] POGHTH NCPEBipKY camocTifino.

2. [Tlix, 1o KoMy Mpojxan MOTOLHKIICT, CKIIACTLCH 3 TPLOX HOCHLONIX BiApiain. Cepentin
UIBHAKICTS Ha BCHOMY LLIAXY AOPIBINOC IUBMAKOCT] 10 ApyroMy Bipisky. LIBWAKICTS a nepuosy
BIAPISKY Ha 2 KM/TOA MEHIIA % CCPEANIO WBMAKICTL HA ACKOMY NULAXY. 8 MIBHAKICTL Ha TPETHOMY
BiApiaky Ha 15 Kay/ro Meitia @ NOZBOCHY CopeHIo UINHAKICTL 13 BCLOMY ULIAXY. JIOWAHHA EpUIOTO
BipiaKy 1 6 pisib GUILLLA 30 AOWKHINY TPETBOTO. 3HAiTH OEPELINO IIBHAKICTL MOTOUMKICTA HA BCHOMY LLIAXY.

* Tloamainno tiepes X wyKay CEPEANIO NINMAKICTS, riZHO 3 YMOROIO Ha MEPIIONY BLAPIKY Xy
LIBHAKICTS AOPIBHIOE X — 2, 8 Ha TPOTLOMY — 2¢ ~ 5. SIKIO HOBKHHA TPETLOrO BIAPIKA 5, T0 20BAH-

Ha nepuoro sixpizka 6S. epunit PAPEOK LLPIXY MOTOWUIKIICT NPOIXAB 38 ron, & Tperi — 3

S5 CepemA ISHAKICTS PYXY M USPIONY | TPETLONY BiApisKY Aopisuioe cepenif muHLKoT
e

PYXY MOTOWHKIHCTA ia BeBoMy HUIXY. OTie,
(ss s ) Ax-2)(2x-15)
s

x-2 2x-15 13x-92
— 41x+210 = 0, x =35 a60 x = 6. Juauennsi x = 6 ne MiAxoAHT, 60 To7i 2% - 15 <0.
Bianonine: 35 kwron, *

3. J5a BeNOCHNGAMCTH BHIXAUIN OAHOTACHO 3 MYHKTY A B OAHOMY HAMPAMKY: Nepilii i miKic-
o § xau/ron, a Apyrih — 10 10070 Uepes 30 X3 3 nykty A B TOMY CAMOMY HATIPAMKY BATSaB Tperifi
ASIOCHNCAUCT, SKHfi HAVAOTHAN TIEPILOTO, A e Yepe3 TIBTOPH FOTMHH — PYTOTO BEJOCHNIEAHCTR.
3aliTH WIBKIKICT) TPETROTO BEIOCHICHCTA.

* TlosHasMO Hepes X IBHAKICTS TRETLON BIOCHTEHCTAL & UEPe { — ac, IPOTAFOM KOO Trals Nepuih
BEIOCHIIGIMCT 40 TOTO MOMEHTY, KO/ HOrO HIIOrHAS TPETi. 3rU10 3 YMOBOIO CRISEMO CHETEMY PIBHSIL

x=T.

Poysinnno nowienio Apyre piniiAmnA na nepuie:

3
{Hi) 41 3
T s(n’w- J=4,’u:,
1 4,

4t

2

|’+:—l—5=0, 1=—1 abo !
4 2

= Poss" ok rs»é HE MAXO/HTY, OTKe I=%.D,ulﬂllwux

12 NpIOro piBHSHIA CHETEH OZIEpYENO 8-%-){-1,::- 12. Biznosizs: 12 kwron. *

4. TTioxiz, B/IOCHTIEANCT Ta MOTOLHKHICT PYXAIOTLCH 110 LIOCS B QAHOMY HANPAMKY 3 IIOCTIRUHMH
wBHAROCTIMM, Y Toll MOMEHT, KoJIH BENOCHNGAHCT | MOTOUHKTCT Gy B OAHIH TONN, Mimoxia 6yB Ha
BizcTani 10 Knt TOnepey HHX. Y Toil MONCHT, KON MOTOUHKICT HAYIOFHAN MIIOXO/A, BEAOCHTE/NCT
BifeTan nijt mHx Ha S k. Ha cRUIBKH KiIOMETPIB MOTOLHKIICT Gyae monepety mimoxona, ko Horo
HAINOKENE BEIOCHTIEAHCTT

* [103HAMIMO Hepes by, U2 Ta O BIANOBLANO WBKAKOCTI HiLONOZR, BEOCHICHCTA T MOTOiNIIC-
7a. Jlo 3ycrpivi MOTOUMKTICTA | MIIIOROAR MOTOMKIICT NMpofimon Ha 10 kM GLibme 3a mitioxona, a
BEJIOCHIGHCT — HA 5 KM GLrbue, IWiACH MACMO PiBHANIIS:





[image: image35.jpg]'V Toli NOMEILT, KOJTH Be/IOCHTIGAHCT HSOTHAD MIOXOAA, MOTOLHICICT IpOTXAR Ha X KM 6UMkile 3
RenocHTeTHET i Ha 10 + X K Gikilie 38 nmimoxo/a. 3niAck MacMo pisusmiIt

E il e gy AR TR |
v,-1, 2 10+x v-v, 2

Iwinen 2010 +xix=10. Bianosins: ua 10 k. *
5.3 mymcty A » nynxr B puiimon nimoxia. Onmowacno 3 i 3 nynkty B » nyRKr 4 Buixas seo-
cumeaCT, AKHH 3yCTPIB imoX0nA uepes 5O XB micts csoro By 3 mymKTy B. CKUTLKH Hacy HOTpiGHO
mimoxony ans Toro, moG mpolTh Beck muX Bif 4 A0 B, AKWO BIOMO, WO BENOCHTINHCT NPoixas GH
el HUIAX Ha 4 Foj{ cKopile, HiX Nimoxin?
* [oaHatHMO iepes 1 i Ta BIATIOBIARO IBHAKOCTI MiOXOAA Ta BenocHTEAHCTA. Frizpio 3 YMOBOIO
‘CKNAIACMO CHOTeMY PiBHAIE

ChcTeMa MaE 288 PIBHAIS 3 TPLOMA HeBLAOMMM. IHAMTH Ui HEBIZOMI HEMORTHBO. Alle HAM TI0-
TiGHO altrH e cavi HeBiLOMI,  Aeaky Tx KowGitauito. TloTpiGuo walimh semeny ‘2. Tani
o
648 =0, +0,),
AB(vy - u,) =40,

Tt R et o o D St Avjigeus
e qotn)

s( u,’)=m| -0y, 503 ~24v, vy~ S0t =0,

3 3MICTOM 37a%1 MAXORNTL M SHATCHHA T2 = 50). 13 [EPIIOTO PIRAAHIA CHOTEMH MacMO

. DR e T
n+So, 6, 6

6. ZIni Tpy6, AisouH pasow, sanosioioTs 52 1 1o 3/4 Gaceitiy. Slxuio criouaTky nepma Tpy6a Ha-
noBHKT, /4 acTumy Gacelimy, a MOTIM APYTa NpW BHMKHeRi mepuiifi foseie o6'eM BOIH 1O
3/4 Gaceitny, To Ha ue nize 2,5 ron. Slkmo nepury TpyGy BKMOUHTH Ha 1 ro, a Apyry — wa 0.5 rox, 0
BOHK 3anOBRAT Gaceli Gitoin A HANOAOBHHY. Ja Ak uac sanomiioc Gacelin Kowia Tpy6a, Ao
oxpenio?

* Hexall nepua Tpy6a sanosioc Gaceif 3a x roz, a apyra — 5a y ro. Tozi 5a 1 rox nepuma 1py6a

v, =50, a6o v, =~

¥

1 T .
suoBHIoe — Gacefiny, a APYra — —. 3riAHO 3 YMOROKD) CKIIIEMO CHETGMY PiBHAID
x ¥

Ax+4y=3xy.
x+2p=10.

I3 Apyroro pimmamima x = 10 — 2p. TIACTABANO 1o SHANEHHSX B IEPULC PIBHARAA:
4(10-2y)+4y=310-2y)- 3, 6y*~34y+40=0,
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2. Bianoniano x =2, = = JU OCTATOUIOr0 BHHATEIIA BIATONL B YN0 3

: ot e 205
nasi € zozarkosi uki. Bisemeno mapy =

] a1 roa tiepua Tpy6a JaNOBHATS Z—’“ oBeny Ga-

3

3 34 93Lh8
ceiy, a Apyra 3a 0,5 rO JAMOBHKT: — 0G'emy Gacefiny; ~—+-—=— <
Rl i 2 Y20

%A Ormie, 1A napa 3Ha-

ek He miXoTs. Bisbhemo napy (2; 4). 3a 1 ro nepiia TpyGa samoniuTs % o6"emy Gaceliny, a 3

niBroAumH Zpyra Tpy6a sanosmuT % of"emy Gacediny. Ockimxn %

1
> oK Tapa amases
migxonuTs. Bianosine:sa2 ronisadrox *

Bnpasu

1. Tepmuhl BETOCKIIEAKCT WOXBUIHIH NPOPKAAAE Ha SO M MEIIE 33 APYTOTO, TOMY HA ULIAX
om0 120 KM it BHTpAYAC Ha 2 FOX GUbile, Nk APYIuh, FaliTh WHHIKICTL APYTOFO BenOCHTIE-
AMCTa,

2. Hacoe Moake BRKavaTH 3 Gaceiny % nozu 3a 15 xn, Tonparwonasiii 0.3 707, HACOS SYMHHHECH,

Bualimy micTxicT, Gaceiiiy, AKIO MCIA 3yTHHKH Hacoca 8 Gaceiiui me summmwioes 50 M BoK.

3. J1pi TOMKH PIBHOMIPHO OGSPTHIOTLCA 34 ABOMA Ko7aMH. Flepinia 3 RS 3AifCHIOE HOBHMH 0Bepr 1
S C By, Wik APYTA, | TOMY BCTHTAC BHKOHATH 32 1 X8 1 2 0GepT Gibute. Crikh obepin 1a | X
ificitioe Apyra Touxa?

4. Hepes | ron nicas MOY&TKY PIBHOMIPHOIO clIycKy Boaw y Gacelini Ti samuumock 80 ', a me ve-
pe3 3 ron — 62,5 % Toro, nio JamkumKaoeh tepes | roa. Cinuki soau Gyno y Gacedini?

5.Cena A i B posramonani Ha 6cpeai pivkw, IPHWOMY cedo B posramopaiie HMKUE 31 Teuicio
09 ron panky is cenn A 10 cesin & supymac wiit. Y el cawii MovienT i3 cena B 110 cena A Bupyuia
wobe, sk 3yCTPINAETLOA 3 NAOTOM epes S ro. JIHINOBIN 10 ceria A, HOBen HOBEpTAC | IPHXOTHTL,
0 cea B ORHOMACHO 3 IWIoTOM. 'K BCTHRYTL, SoBel | NAIT NpuiiTH 20 cena B 10 9 TOA BEYOA TOro
cavoro us?

6. Jlpa criopresens GiraloTs 16 Kiasuenifl Aopbiati craony. [laskicrs, KoxkHOro noctiitia, i Ha
UOGT Beie] JOPUKKH OZMH BHTPAUAE W S € MeHIE, HiK JPYTHA. SIKIIO BOHH HOWYTH Gir 3 oAHOro
MICILA OTHOUACHO | B O/IHOMY HAIIAMKY, TO OTHHATLCA NOPY' wepes 30 ¢. Hepes AKKH uac BOHH 3yCTpi-
HyTHCH, AKIHO NOWIYTS G 3 OHOTO MICILi OIHOUACHO B NPOTHAEKHHX HANPAMKAX?

7. Baceiis, 1o AXOTO MieACHO A8i TPy, uepes Hepily Tpyby SATOBHIOCTICA Ha 5 TOT WBMAWE,
Wik depes apyry. K0 CIIONATKY BIKPHTH ZIPYTY TPY6Y. & 4epes 8 T BIAKPHTH i mepmy, T0 Gacelin
Gyste 3anoennil 3a 18 roa. Slicuii o6 'y Gaceiiiy i CKUTHKH BotM MpOTIKAC Yepes Koy TpyGy 3a
1 o, Ko 3a 5 rox epes nepiy TpyGY i 52 4 TO Yepes APYTY NPOXOMKTH Y cymi 20 ' BoH?

8. TTimoxiit | BeJIOCHIIGAHCT BIAIPARIAIOTHCH OAHOACKO i3 NyHKTY A B myuxt B. ¥ nyairi B seno-
CHTIeAMCT fOBEpTaC HA3L | 3YCTPINAC TLIOXOA tepes 20 XB (N NOUATKY PyXy. He synuusiounc,
BOCIICRHCT JOBKIDEAE 40 NYKKTY A, NOREPTAc HAAL i Hastoraiuie mimoxoxa wepes 10 X micas
nepuoi syc1piti. 3a awwii ac Ninioxiz npoize s vin A A0 B7

§ 3. 3ana4i 3 WLAMME HeBIOMBEME

B upomy naparpadi posNIARAIOTECS TUIBKH TAKI 3afiaui, B SIKHX HERIJIOMI MOKYTD Ha-
GyBaty nuiLe LUTHX FHAUEHb. YacTo O/HOMMAMIHE POSE’SIOK TAKOl AU ICHYE miIlle 4
YMOBY ICTOTHOI0 BUKOPHCTAHHS LT 0GCTABKHH,
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1. CXiTEXOMa CTIOCOGAMH MOKHA POSMIHATH 1 Tph. MORETaMH BapTicTio 2 Kom. i § Kon.?

* Hexait poswinsitis 1 rput. TIOTPiGHMM 'HHOM, IPHYOMY MOHET BAPTICTIO 2 KOIL GYII0 X, & MOHET
BapTicTio $ Kom. — y. Maeo pisnARNS 2x + Sy = 100. Lle pisHAIR 3 ABOMA HeDIAOMMMM MAC
Geanin posn’askis. AKINO AOTPHMATHCH BMMOTH, G 0GHABA HeBiZoMi OYIH LUIMMM, To Taxe
PIBHAHHA HASHBATHMETECH MUNITHUM OIODANMOSIM DIGHAKHAM HA 9eCTE JABHLOTPELLKOTO MATEMATHKA
Jioganta.

Po3B'TIKOM TAKOTO PIBHAIIIA € TIApA UiNHX WHCeL. Y JAHOMY Pasi HAC LIKABJIATS TaKi posa’SKH, B
AKHX OGHIIBA GHCAA IAPH HEBIA MK

Hanpuaaz, napa (20; 12) € posn’suKoM JHOTO piBksMIs i oauac, o 3a | rpH, Tpeda ar asa-
AT MOHET BAPTICTIO 2 KOII. | ABAHAALIAT MOHET BAPTICTIO S Ko,

100- 5y

2

2', Ocxinmknx iy — uisi wHem, O % — nine

I3 Cromenoro pisHsI X = =50~2y

ancrio. Hexaft % 1. Tomi y =21, x=50-51.

Omke, BUXIIHE PIBHANKS Mac Geunid po3s skis y UM uKenax Buay (50 — 56 2t), ne t € Z. Mu
IIKACMO BHIAIKK, KONH OGHAIBA WHCIA B Napi HeBiA'carir. Lle NPHBOZHTL 210 CHETeMI

50-5:20,
t20,

awiiar 0<1 <10, Ockinekw 1 uine wneno, 1 €{0,1,2,....10}, TorpiSuix sunanxin 11. Kooy

suaueHio ¢3i auaiAeHor NHOAHIH BLUIOBiNE Aen BapiaiT poaviny 1 rp. Biamominn: 11+

2. JunaitTn Aba HaTypATBIIX WHCRa 3 HAHGITLIION CYMOIO, SKINO AOGYTOK LkX KOS y 23 pask
G, mik i cyma.

* Hexall x iy — naTypansi wiea 3 moTpibioio sracrusicrio, Tozi xy = 23(x + ). Iposysiso, nio
ot ofte i3 WHcen X, y ALTTLCA 1A 23, Go 23 — Npocre wHco. Hexall x = 23m, a¢ m— Hatypantie
anca0, 3 CIUTIEHOT iBHARER OAepKyeMO: 23my = 23 (23m + y),

my=23m+p, y=

Oty Biery et ol O D il Ty [T, o ———
=

sunazxi: 1) m - 1 =23,2) m ~ 1 = 1. Posrasseno i sunanw.

1)m=24,x=23-24 = 552,y - 24,

2)m=2, 23:2=46,y~ 46.

TAKHM UHHOM, € JHIII i TApH "KCe 3 NOTPiGHoIo naacTHpicTio: (552; 24) i (46; 46). HakGinuuy
cymy watom, wnena 552§ 24, Bianonian: 552i24. ¢

3. J17% KOKHOPO TPHUHBPOBOTO UHCA FHAXONATS BIAHOIENTIS ILOTO SHCA 0 CyMi Horo iy,
JLs AXOTO YHCNA 1€ BITHOMIEHNS HaliMenITe?

* Posrsmiemo TpaIAppoBe M0 Xz = 100x + 10y + 2, BUIHOMCHEA LLOTO Y 20 CyMi Horo tudp

M N Bcomiin i O e s SoAwe
Ftytz Tiyiz Ty
Wy pp 1 DERO | YIS
x+y+9 X4 y+9 X4 y+9
ariomyy A HaGysac Haltvesoro smatemus IpHx = 1. Ovice, Mz|w~%'ﬁn w+%.
+ v+
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Tlokasemo tiie OIMH CMIOCiG Poas’ sanus it 3aadi.

INTYITHBEO ACHO, WO KIMLKICTH COTElib Y WYKANOO 4HCIA TIOBHREA GYTH SKOMOTA MEHIIOK, 2
KITLKICTE, JI6CHTXIB i OJMHHIL — SKOMOra GiThIN0I0. TAKHM YHHOM. NPHXOIMMO /10 i 199, Hove-
1005410y +2 , 199

xT+y+z 19°
1900x +190y+192 2 199x + 199y +199z,
1701x > 9y +180z, wo cnpasemso, 6o 1701x 2 1701, a 9y + 180z < 9-9 + 1809 = 1701.
Bianosias: ansuncna 199, *

4, UHCo poKiB ZeAKOT MOAHIH B 1962 p. AopiBiioBao oy wubp T poKy Hapoienis. CKinbki
pokin i 5y710 B mboMY poLLi?

* [o-fieplile, BCTAHOBHMO, IO L MO/AHHA Hapofiiacs B XX cr. AxGk powa Haporwnack » XIX cr.,
70 CyMa PP POKY HAPOLKHHA He NepeBHuysana 6 1 + 8 + 9 + 9 = 27, a bix Gys G Gimme 31
62 poxs. Mi npifiuuii 40 npoTHPiws.

Orie. Hexafi W oMM HapoawARcH B 192y p. 3riuo 3 yMosoio 1962 ~ 19y =1+ 9+ x + .62
—10x-y=10+x +y.52=11x+2y,

3 OCTAHHBOTO PIBHAINA BHANO, 1O X S 4 i x — nape uHeio, SIXIO X = 2. 0 2y = 30, 110 HeMOwK-
o, 60 y < 9. Juwacics cmia Mowssict:x = 4. Jlasi y = 4. OTike, MOAHA Haposusack B 1944 p.
iB 1962 p. iii 6y:o 18 pokis. Bianosias: 18.* 3

5. [TIKo/p KYIHB ABTOPYIKY, KiuTY, paneits i 5. SIKGH 1 MPEIMETH KOUITYSAMH BUTIOBIIHO B
12,6, 413 pasw mewesime, To Bik crviaTHB 6 10 rpH. A AKGH BOHH KOUITYBATH BiANOBIAHO B 12, 15, 20
130 pasin euiepue, To vitt cnaatp Gu S rpi. 1o OPOKNE, ABTOPYHIK UK paHeUL?

* TTOSHAMHMO 4epe3 X, J, Z, { — 36iTbeHi B 60 Pa3is LilH ABTOPYSKH, KHHIH, DAL | M'54a.

BapricTs noKymKH 6y/1eMO BUMIDIOBATH B JIECATKAX TPHREHE. 3riHO 3 YMOBOIO CKIAEMO CHCTEMY
piBnAHS

Zemo, mo

Sx410y+ 152 4200 = 600, 42y +3z+4r=120, S
Sx+4y+3:420=300 Sty +3z+21=300. €
Jlonaik 06HBi PIBHOCT] CHCTEMH, OLEpARHMO
x+y+z+e=70. m7.4)
'BiusmIK e PIBRAHHA Bl TepIToro PiBHSANA cACTeNH (117.3), Macuo
y 422+ 30=50. (7.5)

Tomioamo pinnsiss (117.4) 1a 2 i BiTHiMeMO ofepatie PIBHAHHS BiAl IPYIOTO PiBIAIAA CHOTe-
i (I17.3):
3x+2p+2= 160, (n7.6)
I3 pisonas (I17.5)i (T17.6) maemo = 50 - 22 — 31 1a 2y = 160 ~3x ~ =, 3siww 100 — 4z - 61 =
160 —3x - 21 3x = 60 + 32 + 61> 3z i x > 2, OTike, ABTOPYNKA AOPOK T B panita. Binnoninn:
ropyuKa. *

Bnpasu

1. SIKImO ABOLMPPOBE HHEIO POITINATH Ha 0GyYTOK HOr LUIp, TO b pesymLTaTT OepikHMO 6. K-
10 % UH(PH LLOTO “HCa TIEPECTABKTH § AHOBY POSIITHTH QEpACANE MHCAO Ha cymy fioro wkdp. To
‘onepAuMO G0 7. BualiTH Lie AVOLHBpOBE HHCIO.

2. SIKO cyMy ANOX HCe JOAATH 20 CYMH IX KBAAPATIE, OEpIHMO 86, & SKILO 10 PisiiHIi KBaIpI-
i LA K UMCE AOZNTH DISHHILO CAMM THCeS!, TO OepRMo0 26. Fnaiimi 1 ukc,

3. Hankosto Gyauiky nocaniuan 1y6u i Gepesw, nputony saranbua kizkicrs Gepia Girna sa 14,
SIxmo noABofTH KiAbKicTS AYGi, & KiibKicts Gepia 36UTMHT Ha 18, To Gepia crane Gimme, Hik AYGin.
SIXImO A NOABOFTH KLTHKICTE Gepis, 1e MiMI00NH KikKoCTi AyGis, To AYGB Boe 00 Gyxte Ginbine, Hixk
Gepia. Cxiski AyGis | CKLTLKH Gepis Gyno nocanaketo?





[image: image39.jpg]4. Ky feKi/ibka ONHaXOBHX KHHKOK i OTHAKOBKX amsGoMis. 3a Aci Kiwkxks ciuiasieno 10 rpi.
56 Kort., 3a amGOMH 56 Kon. KHIGKOK Ky a6 1. Giibine, Hik ansGomis, CKUISKH KyIIEHO KiH-
HOK, AKIO BAPTICTH OfRie] KitloKKH G161 32 BAPTICTS OMHOTO AMBGOMY Ha 1 rpH.?

. 3uaifT Bei ABOLHGPOR] THCA, PiBHi 110GYTKY CBOIX wHp, IGIMBIIEHHX 1A 2.

6. Slximo ABouHhpoBe MHEIO POAANKTH HA A0GYTOK HOFo AP, To AUTHEHK JopisHionaTHNE 1, &
oeTaua 16, SIKIO 110 KpazpaTy pivwHiti muchp 1WLOr0 MMCHE AOZATH A0GYTOK HOTO LE(P, TO OTEPAHMO
nane THCNO. 3nakTH N wncno.

7. Y GibinioTeut € KiwikH AHTATHCLKOI0, HPAHITYILKOIO Ta HIMENLKOIO Mo, Kutinkick asrificy-
KOI0 CKIMARIOTS 36 % BeiX KMKOK, dpanityaskolo — 75 % anTfchKm,  peurrs 185 KiMKOK —
vk, CLTLKR iHOGMITHX KITNKOK ¥ GIGTOTeL?

8. Cywa TphoX HRTYpATLIMX Wkoen GLbina, Wi iX A06YTOK, @ Cya ABOX i3 HX Aopisiioe 33.
InaiiTi Bei TAK THOMD.

§ 4. 3ama:

HA PO3YHAN | CIABH

TlpH po3s’a3yBaki 3az1a4 Ha POI'HH i CIVIABH MPHITMAIOTH TAKi JOMOBJICHOCTI

1) CrutaBu ta Cyminmi, 10 OZEPIKYIOThCS, € OHOPIAHUME,

2) Ipu 31MTTi IBOX POIUMHIB 3 06’ eMaMut F; Ta ¥ BIANOBIAHO oflepikyeThes cyMiu 3
06’ emoM V' = 1 + V3 (Taka JOMOBIIEHICTh He 3aBH M BHKOHYETLCH B JIHCHOCTI)

SO p — MACA POIMHHEHOT PEYOBUEH, 71 — Maca PO3MMHY, To Bemrmia C = £.100
m

HAIMBACTLOA KOWYCHMPAIIEI POSUNNY, TIOIAHOKO B TIPOLICHTAX.
SlKImo 3MHBAIOTH J(BA POTUMHN 3 MacaMy m, my i xonuentpanisvu C), Cy BimoijHo,
TO KoHLieHTpattis C CyMillli 3HAXOMHTBCS 32 GOPMYTOI0

comGAmE, @n
o my

AHATIOTIMHO TPH JIMTTI 7 PO3HMHIB KOHIEHTPALLIS CYMiIli 3HAXOMUTHCS 32 (HOPMYIOI0

MG+ mCy kot mC, a2
Mt Am,

3aaaui

1. CKiTbkH HHETOro cnupty TpeGa A0aaTH 20 500 1 12 %-ro posuksy Hoay B CUHpT, 0106 icram
10 %-f posuin?

*B 5001 povainy Gy possneno 500 0,12 = 60 ¢ fioxy. fkmo Mu xoveo 3polimu 10 %6-i
PO3HHK, To Maca po2uHiy noniiia Gy 600 1. OmKe, 10 12 %-ro pasumiy Tpe6a onam 100 T 1eTo-
ey

Liio camy 3aaany poss’mkeno 3a Aoniosoroo dopuym (7.1): my = S00, Cy = 12, i =, Ca =0,
Irizno s dopmynoio (7.1) 10_3%2_”—'“. swiknx = 100, Bignosian: 100r. *

e

2. Fuiman 30 YA posasu consol ka0 3 10 %-w i Aicrank 300 © 15 %-ro posuuny. Cxitbkn
cpaiis 10 %-ro pasamay 6ymo saro?

* Hesiziowy Macy 10 %-ro poswmmy nosmawsmo uepes x. 3riano 3 (opmyioio (7.1) Maewo

%ﬂm, amin £ =225 1. Bignonian: 2251, *




[image: image40.jpg]3. JleRKui CIUIAB CKIIATAETHCA 3 ABOX MCTAIB, AKi BXOLAT 0 HEOTD Y Binomenti 1:3, a pyru
MicTHTS Ti cand MeTaTK y nignomensi 2:5. Y axoy Bianousciii TpeGa BATH NACTHHN T CTULIBIA,
106 ticTaTi Tperif crums, Ak MICTHTL Wi Casti METLIH y BiaHoWweHR] 11:297

* KoHueHTPALIT (EPIIOTO METATY B MIEpIIOMY, APYTOMY i TPeTLOMY CILIABAX AOPIBIIOIOTS BLATIOBLA-

1o %%n 14‘_: Hexadl x i y — MACH HaCTHH (ePIOTQ | ApYFOTO CiUmbis, AKi BBALLI 7o TPeTROTO

iy BHpaKeHi B OZHMX | THX CAMMX OIMHHILX), Frino 3 dopuyoio (7.1) Maeno:
508

tyids
GRS

cnnasy (Ma

=x:y Bianosins: ua 1pu wactunu

HepIIIOro CILIABY NOTPIGHO BIATH 7 HACTHH APYTOro. *

4. B nocyausi, o Mae 0"en V1, MICTHTECH p %-H POSUMH JEAKOT PesoBHHH. 13 HoCy N B~
BAIOTY @ 71 pO3UHHY i JONMBAIOT @ 71 BOTH, MICAR OTO POSTHI MepeMitnyiots. JIani Lo npoueaypy
HOBTOPIOIOTS JeKiTsKA pasi. S1Ka KOHLIEHTpALiS pE=OBHIK GY/Le b PO3HHI Yepes n Nporienyp?

* Criosamsy » posuasi Gy %’; 1 pevionni, TR TOr0, 7K 3 NOCYTHIH BTN @ 1, B ocy -

"
oo 220 P2 _ P (5 P_v_(lf %] 11 pestonniu. THEIR 010, AK JOTHTA @ 1 BOTH, KoH-
o

ueHTpaLLA pevoBAH Aopinmioe l—sa(l

%](1;,—0)=

i s z v, a
by e BT A e %['7

__(1» "] THena AONMKBaNKs BAPYe d i BOAW KOMICHTPALIS PedoBHHH LOPiBHIOE Cs=

TTpOAORXYIOH aiatorisii A, Nic:s 1 POLEAYP OXEPAHMO KOHUEHTPALIIO PeOBMIH
P, _a

Ci=-Ef1=2 ] 2 L)

100 ( % ) < il

5. Ouaabanx ciuzasye p % pivix. Sxn cyma Gyiie Ha PaxymKy "epes n pOKIB, 4KUIO B GaK 1o~
Knazero cymy So?
* B ki nepmioro poxy a paxyinky Gyze cyma

‘Hanpukini apyroro poky s paxymky Gyne cyva

g
—

P e ¢ £
S,=5+-L. =s[1+— -
A SRty




[image: image41.jpg]FpoTymino, wo uepes n pokin ia paxysKy Gyze cyma
S, (l e } = 117.8)
G T LU

Dopyiyna (117.8) Mae Hazmy GOPMYIH «CKIMANNX BUICOTKIRY. SIKINO HANPHKINII KOKHOFO POKY
MiRoeTLoN BeMMKa. P, T06TO B nepiih pik Gaiik ciiye ) % PIHKX. Y APYFf pik — pa Y%, .. ¥
1l pik — i %, ophryia (IT7.8) y3aranLHIOCTLOR HACTYIIHHM 1HHOM:

s _s,(n%)(n%) -(H%} 7.9)

6. Coidki STO/IH MANHHH MiCTATS 32 Macolo 90 % Boam, a cyxi — 12 %. Cinskn maiiae cyxax sria is
11 kr cpixux?

*B 11 kr cobRmX Arijt Masmmm mictireea 11+ 0,9 = 9,9 xr soam i 1,1 X «MANHHOBOD» PEUOBHIH.
OckibkH CyXi SrOAH MICTITS 12 % B0/, T0 1,1 XI «MAIMHOBOD) pedoBuin cxnazaior, 100 % — 12 %
=88 % ncici macw cywnx aria Orae, mykana Maca aopismioe 1,1 : 0,88 = 1,25 xr. Bianonia
125 kr.*

Bnpaeu
1. Crinan Mizi 3 cpi6om MicTs cpi6ina 1a 1843 1 Gubme, iz M. SKGH 10 LOFO CTLABY Ao~

T Resky KEALKICTS, MHCTOrO cpitia, 10 32 MACOI0 OPiBHIOE % MaCH THCTOrO cpibiia, fKe MicTHTECH Y

3AZIAHOMY CTLIABI, TO YTBOPHECA 6 HOBHH CTUIAB i3 BMICTOM CPIGiia 83,5 %. SIka Maca cpiGua y ciuiai?

2. € apa posumun ojtict B Tie camol pedoBunK y Bosti. [l onepkanis cymiumi, mo icturs 10 1
PeOBHHK i 90 T BOZIH, GepyTh NEPIIOro PO3uKHY BABIdi GLIE 32 MACOIO, HiK APYTOTO. Hepes THAKICHS
13 KOAHOTO KUTOTPAMA T1EPIIOF | PYTOTO PO3HHITY BHUAPHIOCH 10 200 T BOTN | /113 OAEPRANIN TaKCH
camoi cyMilli, A i paniltie, NOTPISHO NICPIIOTS POSHHEY BIATH BUCTEPO BUILLE 12 MACOIC, Hik APYIOFO.
CXIILKH TPaMIB PEHOBUMK MICTHIOCA CrIouaTKy B 100 T KOKHOTO POSWRHY?

3. € 500 xr pyw. AKa MicTHTS Reaky KiMkkicTs saisa. [licns Byt 3 pyau 200 kI JoMilloK,
siki MiCTIML y CepeiLomy 12,5 % 3aniza, y pemnTi pyAH BMicT 3asi3a miaBKIMBCa Ha 20 %. SIxa Kith-
xicTs 3am3a Gyna y pyai?

4. CKibKH KiTOrPaiB O TpeGa Bunapynath 3 0.25 T UEMIOAOHON MACH, % K0 OKIAIAC BOTA,

1106 ACTATH Macy 3 BMiCTOM 75 % Bonu?

. Tipk Bunaposysanii 3 16 xr poscony Aicram 4 kr coi, sxa wicTuTs, 10 % soju. CxinbkH bijico-
TxiB BOIH MiCTHTS poacin?

6. Tosnmii Gax MicruTs 729 7 KucIoTH. 3 Gaky BULIKAH @ 4 KHCIOTH § Ao/ Gax ponoio. Micm
PETEIILHONO MepeMilmyBANIA BLVBLTH 0 1 OITAHY | 3HOBY AONHTH 6ak Boolo. Tlicns Toro, sk 1wt npo-
neAypa 6y NIORTOpeHa 6 pasis, oviiA y Gauti MicTHB 64 1 KnCOTH. 3naiiTH 0.

7. Bank crustye p % piumx. Uepes CKibKH POKiB NIOKA/IeHa b GAHK CYMa HOZBOITECA?

8. JIBi NOCYHHK 3 POITHHOM COi TIOCTaRIeH] AR BRNAapoByRaisA. [opuii comi, mo BUapoBYIOT-
S IUONEHHO, TIOCTiFiHi 1A KOKHOT IOCY/AHIH. 3 IEpINOi NOCY/AHIK OZepAXato 48 KT COM, & 3 PYTOl, Mika
cTosia Ha 6 B Menine, — 27 kr. SIKGH Nepiia TOCY/IHHA CTORTA CTUIKH JIHB, CKLTHKH JIpyTa, a
APYFS — CTUILKN, CKLILKH Nepili, To 3 060X POTMHIR OEPALIH 6 0ANAKORI KiTLKOCTI coni. CiTLKN
HIB CTORB KOJKeH Po3uHi?

Bianosini 20 snpas

§2.1.15 kw/rop. 2. 250 M’ 3. 4 06/xm. 4. 90 w". 5. Hi. 6.6 ¢. 7. 60 w’, 2.4, 2 " 8. 3a | ror.

§3.1.12.2.7i5.3. 11 nyGin i § Gepiz. 4. 8. 5. 12, 24,35, 56.6.37, 48. 7. 500.8.32, 1, 1.

§4.1.250502.5ri20r.3.202.5xr 4100 k5. 5.77.5%.6.2430.7. log_, 2 8.24i18.
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§ 1. Ynciosi HepiBHOCTI

1.1. Mroxama aificix uncen R nikifno sriopajxosata. Siki 6 He Gymy fiticui wicna a
i b, BHKOHYETBCS OJIHE 3 TPLOX CIIBBiHOWCHb: @ < b, a = b abo a > b.

Osuauenns. Hepisnicmo a < b cnpagednusa modi i minsxu modi, xam a — b < 0.
Hepignicmy a > b cnpasedauea modi i minvku mooi, kanu a— b > 0.

Ocnoeni anacmusocmi MHCIOBHX HEPIBHOCTER:

a<e npua<b i b<e, 8.1)

npua>b atce>bteneceR; (8.2)
ac>be npuas>b i e>0; (8.3)
ac <be upua>b i c<0; (8.4)
ate>b+m  npuash i c>m, 3.5)
ac > bm mpua>b>0 i e>m>0. (8.6)

Bactupicts (8.1) YHCHOBKX HePIBHOCTEH HAIUBACTHCK mpansumuenicmio. Jloveiemo
Ti. Ockimbii @ < b, 10 3 omaveram a — b < 0; b < ¢, ovke, b — ¢ < 0. Cyma zmox
BiJUEMHIMX HHCEII 3HOBY Bi/eMHe umcio: (a — b) + (b - ¢) < 0, abo a — ¢ < 0. 3a o3HaeH-
HAM @ < ¢, 1o ¥ TpeGa Gynio oBeCTH.

BracTUBicTs (8.1) MOXHA YIATATEHUTH: SIKINO @) < a2, G2 < @3, ..., Gy ) <, TO A} < Gy

Hapszty 3 HepIBHOCTSMU BU/Y @ < b, SIKi HASHBAIOTh CTPOFUMH, 3yCTPIYAIOTHCA 1 HecT-
pori HepibHOCTI: @ < b.
a<b

'aqmaemmsmuyiﬁnumnlmynmmmm

C) i it
MCTEMA HEPIBHOCTE! {‘<”‘

oGumpi i HepiBHOCTI cnipabewmBi. TIpuKiaoM CrPaBe/VIHBOT CHCTEMH HepiBHOCTel €

cHeTema {i:i'zi 4 HeCTIpABe/UTHBOT — cHeTEMa {]2 :;:S Amanoritimit aict Mac i
CHCTEMA HECTPOTHX HepiBHOCTel | cHerema wimskox (Glnsiwe ipox) sepipsoctedt. Hanpu-
3<37,
wiajl, cuctema {4 <4, cnpaBeuHBA.
5<10
Tloapiftna HEPIBHICTS a < b < ¢ CHpaBE/YTHBA TOM | TUTHKK TO/I, KOMH CITPABEVIHBA CH-

a<bh,

crema HepiBHoCTel { i




[image: image43.jpg]a<b, .
CykynmicTs HepiBHOCTel [: P CHIPABE/UTHBA B TOMY | TUIGKH B TOMY BHIIAJIKY, KO
cTipaBeyBa Xoua G ojHa 3 ii HepiBHOCTeH. Hanmpuknaj, cnipaBe/UlMBi Taki CyKyIHOCTI
2 " 1<3, [3<1, y 3<1,
HEPIBHOCTE] 2<4, 1426 CyKymHicTh 2<0 HecTIpaBeyuBa.
1.2. 3a/aHHs HMCIIOBUX MHOXHH 34 JIONOMOTOI0 HEPIBHOCTEH okasaHo B Ta6ir. 8.1.

TaGmuys 8.1
MHOZI0@ WICEs, IO JAROBOURHAE Y MOBI Nowaversa Hama

asx<h [a: 8] ‘Bitpiso (saMKHenul npoMioK)
a<x<h (@5) Tirrepsat (iakpuaii npomixox)
asx<h [a; ) "Hanibiakprui nposixok
a<xsb (a; 6] Te cave

x>b (b; +e) Tpowmin uncnonol npsamoi

x2b b +) Te came

x<a (-<0; a) »

xsa (<. »

<X < too (0; ren) Yucnona npsima

1.3. TTopiBHSHHS YHCESl POAUTIHHEMO HA NPHKIA/AN.

Tipucaann

1. Jlauo unca @ = 2,1783 a b = 2,1749. ski 1peGa nopinusiry.

OcKikH i HACTHIH wHCen @ Ta b piBHi, nopiBHIoeMo Aecsi Ao, Jlecsr Roni pivi, nopisisic-
Mo cori 210, i B0 pini. Hapeuw, nopiBHABLIN THCAYHI 0%, BCTAHOBIIOENO, 0 @ > b, Tak camo
MOKIA IOPiBHATH Gy/ti-5Ki UHCAD, AAH] Y DHEIUIL JECHTKOBHX APOGin.

Topisusma uncia.

21
6 10
* BHsHAwHMO piaHAITO: —l‘loi-%zi'/%. Macwo 33 >5, 60 33 =427, 5=135, 10610
WE-5_ 431
27 s St
27 >4J25. Ome, 0 g
32146

* 2 =027 45 =47 Ocxiaun Y8 <P, 10 V2 <iB. *
_ 67801234 . 678901235
789012345 789012347

*Hevali A=, roi B="%1 (ryr m - 678901234, n - T89012345), A-B=TL-MEL
n n+2 n n+2

ind b
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* Ockimkn A > 0, B> 0, nopisseno anena A* =13 -1 1a B =19 -17:

A’=Jﬁfﬁ=(m—mxm§m= R e )
Y+ Y3+t Y19 +417

Fpoaymino, mo v13 +v11 <19 +4/17, atomy4*> B, orwe, 4> B.*

1.4. Po3ristHeMO JICSKI 6aXctuei HepisHoemi
1. Tpua > 0, b > 0 BUKOHYETHCH HepIBHICTL

atbs Jab @7

=

* BisbMeMO CIIPaBe/UIHBY HepiBHICTH {J;—J;)z 2ﬂ,mﬁ'roa+b—2\/;z 20, IpimH

" :b > Jab. Pismicts focsractucs Tiabku npra=b.*
a+b z 2
Yueno HASHBACTLCA Cepednin apudmemuunim, & wucro Vab cepednin zeome-

2
MpuHUM YHCeT a i b.
Bupas (8.7) HaauBacThes Hepisnicmio Kowd. Ti y3aranbHeHHsM € HepiBHICTS

a +a, +.. . +a,
AT dfua, .a,, 2,20,

n
PiBHICTE BHKOHYETLCS TUTBKH TIPK @) = a2 = ... = Gy,
2. Tlpu a > 0 BHKOHYETHCA HepiBHiCTS
artz2, ®8)
a

* 3rijHo 3 HepisHicTio Ko Maemo

=2, IBigKH n+122.
a

PiBHICTE IOCATacThes TUTBKH MPH a = % To6T0 IpHa =1, *
3. Jlnst JOBUILHIX MIHCHHX UMCeN @y, az, by, by BUKOHYETHCS HEPIBHICTS
(ah +asty)’ < (af +a2 )6} +83) (8.9)
* PO3KPUBAIOMH JTy)KKH Ta 3BOTHH IOICHI WieHN, HICTAEMO

, W
2aa,h, <afb] +aib] abo (ahy - arhy)’ 20,

11O CIPABEVIHBO. PIBHICTS JI0CATaETHOS TUILKH IPH 4By = ayby aGo 7:“ =i1. L3




[image: image45.jpg]Bupas (8.9) wasumactees nepionicmio Kowi — Bywskoscewozo. If ysaramswestvn ¢
HEPIBHICTE

(aby +aghy +.. +a,,) s(a,‘ +a3 . +a})(h’ b 4. +0]),
e ay, b; — Gyme-sixi mitfeni wcna
4. Jisi Gy/ib-SKMX JIHCHHX uHCell a, b BAKOHYETHCS HEPIBHICTh.
fa-+b<a] +p} < (810)

* JloBefieMO 1e TBEPIDKEHHS [BOMA CTIOCOGaMH.

1) Binomo, mo —ja|<a<lo| 1a —|p|<b<|p| Jlonapum ui nomiktni nepinrocri, macmo
la| -l <a+b <la|+p|, smimcu |a+b|<|al+ o]

2) Bpaxyemo, 1o Hz =x* OckiNbin 0GHRI HacTHIm HepiBHOCTi (8.10) Henix’emui,
saeno: (a+b)' <a’ +b* +2la|-|p| aGo ab<|ab|, mo cipaseBo. PiBnicts TocsTacTECH
TUILKH Y BHTIAIKY, KO ab 2 0. YaaransHenssM Hepisrocri (8.10) ¢ HepiBHicTS
l' +|azl 5 s

|a, +a; +..+a, , nea, eR*

§ 2. loneaenns nepinnoctei

3pyaifHo BAACTLEA 3 JIOTIOMOrOI) TOTONGMX 11EPETBOPEHE IBECTH AAHY HEPIBHICTD 10
OueBHHOI 860 BiOMOT. OMEBHHIMHA €, Kanpuiia, Hepinnocri x* > 0.x* + v 20,[x 20,
|z x Tomo.

Posrasemo Ha NPHKNA/AX JIOBEICHHS JISAKAX HEPIBHOCTEH,

Tpuxaan
Jlonects nepinuicts.
1.4* +ab + b2 0 npr Gyme-sxx ificinx a, b

4
* Howimno, o a'+ab+b’=(a+%) +%p’. Janana wepinsicns mabWpac  BrIAZY

:
(a+%] + %n’ 20, 110 ovemiLHo. PIRHICT: J0CAracTICH TiMkK iph a'= 6= 0, ¢
2. a*+25> - 2ab+2a-4b+220.
* Janmunemo naty Hepinticr Tax:
(a’ b +l—ub+1a—zb)+(b’—2b+l)20,
abo
(a=b+1) +(6-1) 20,

10 CApABEATRO. PIBICTS AOCAFACTSCH TOAI | THIKH TOA, KOTH OHOUACHO BHKOIYIOTSES pigtocti b = 1 §
a-b+1=0,106w0b=1,a=0.*

3. +b+ct 2 ab+bo+ca




[image: image46.jpg]*JloMHoMBLIH 06HB] ACTHIN HepiBMoCTi Ha 2, Maeno
2a%+26* +2¢* 2 2ab + 2be+2ca, 460 (a® ~2ab+b%) +(4? ~be+.¢')+ (6% ~2ac +a?) =
=(a-8)" +(b-¢)' +(c-a)' 20,

10 cnpane B0, PiBHICTS A0CAACTICA Tibiit IH a = b =c. *

4. +b < [2(a+b).

* TliAHOCHMO OGHA] YACTHIH HEPIBHOCT 10 KBAPATS:
a+24ab +b<2a-+2b, ssimxw 0Sa—24ab +b,a60 os(v/a——ﬁ):,
Mo CrpaBe;uTHBo. PiRHICTL AocAracTLCS Tilbki npH a = b, *
s T'%S'/E e a>0,6>0.
*3rimo 3 nepinmionio Kow
a bt <at4b abo 2Aab) ¥ <o 457,
awimo 2ot +57') < V2B, wo i pea Gyao aonecri. Pinsicrs aocsracruon vk mpi'a = b, Bapas

=
z(a"ur’) HASHBACTLCA CepeoNiM 2apuowiunuy wucex a, b. Jlonencua uepinwicTs woxe Gyrw
yaaramiena:

n(al"+a{’+...+a:')_l <¥faa;..a,,0,>0 ¢
6 Ja-g<jal+[4
* ¥ winoniit nepinnocti [x+ 3 <o +])| noknanemo x = a, y = ~b, Toni Macmo la=g<d+-4=
i+ *
7. fs—x+fx-3s2.

* 3rizuo 3 epinicrio Komi — Bysxoncixoro

( s—nfx——JT =(1-J§T;+1~-/:S)l EI (0 CE s P

winen  VS-x+Vr-3€2 mo A ipefa Gyio osecti. PinMicn. AocaracTior TumKkM npw

g
1

. 10610 npux < 4.*
Bnpacu
1. Topisusitre wneaa A T B: a) A=J§.B-2; 6)A=v2 +V3,8=410; ») 4=3,8={5;

12345 12346 1 1 l 1
A=—= B= s A) A== B=—4— A=y7+443 +7-4/3;
DA= e D T 043073 o

13 157 2“9’1-
B=4001
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20225 S 6 VG sl wled el -] < - -t
FNLING 0 o (e
a b ¢ a+btc

3. a)a® -ab+b? 20; 6)a®+2ab+3b" +2a+6b+320; ) 5a> + 557 +8ab+2a~2b+22 0,

4258 x+Jx-4 5242
S ey - -4 bRkl

§ 3. Hepisuocri 3i avinnoio

3.1. Hepisticrs suay f(x) > g(x) nasupactuen nepisnicmio 3 odmiero awinnoiw. Pos-
6'askom W€ HEPIBHOCTI HAIMBACTBCS MMCHO Xo Take, MO YMCIOBA HEPIBHICTH
S(x0) > &l(x) cnpanemasa.

Pos szamu nepignicrb 3 OIHIEIO 3MIHHOIO 3HAMMTh 3HAHTH Bel Ii po3p’M3KH. AHato-
£i(x)> ().

TiYHO PO3E AIKAM CUCIEMN HepisHocmen {

2(x)> (%)

HASHBACTHCSL YHCIIO Xo TAKE, 1O

crcreMa cripane;yBa. Hexalt jamo cicreMy HepiBHocTelt {f'(’ﬂ)> (). R, R

—
fa(%) > @alxo)s
sanoxui pos'si {£,(x) > ,(x), /3(x) > g2(x)} nepmoi i apyroi nepisrocteit. Sk
R — MHOXHHA PO3B’SI3KiB CHCTeMH, To 3a o3HauerrsM R =Ri N Ra.
fx)>0,
Sx)>0
Hse Noua 6 ozHy 3 1i HepisHocreit. [1[06 3uaiiri MHOMGMIHY POIB’AIKIB CYKYITHOCTI HEpIBHO-
crelf, TpeGa 3HAHTH 06 C/HAHIS MHOKHH PO3B’SI3KiB il HepiBHOcTeit. Hexail R) — Muo-
ctma posw’skin Hepinmocti f;(x) >0, Ry — wuoxetn poss’skis wepisHocti fy(x) >0,
Si(x)>0,
fi(x)>0,
HepiBHOCTI (aG0 CHCTEMM HEPIBHOCTEH) HASMBAIOTHCS PIGHOCIABHIMII, SIKIO MHOMME iX
pow’sakin aGiralorscn. amne f(x) > g(x) < fi(x) > g (x) osmavac, mo wepintocri
J(x)>g(x) T fi(x)>g(x) pisHocwmsi

3aMiHa HEPIBHOCTI (800 CHCTEMH) PIBHOCHILHOK HASMBAETLCS PIBHOCWILHUM Nepe-
MBOpennaM Hepisnocmi (CHCTEMN). 3aMIHIOIONH BHXIZHY HEPIBHICTS (CHCTeMy) PIBHOCH-
JIGHOIO, a7Te NMPOCTIMIOO, MPHXOMMO JIO HEPIBHOCTL THITY X > @, Jie @ — JSSIKe YMCIIO,

Poss'zkan cykynnocmi nepienocme [ HA3HBAETECH WMCTIO, SIKE 3a/I0BOT:-

R — MHOKHHA PO3B’S3KIB CYKYITHOCTI HepiBHOCTEH [ Toa R =R,URy JIsi




[image: image48.jpg]PiBHOCHITLHI TePETBOPEHHS HEPIBHOCTEH (CHCTEM) 3 O/IHIE0 IMIHHOK) TPYHTYIOTHCS Ha
TAKHX TEOpEeMaX.

Teapema 1. flxwa do obax uacmun wepigrocmi dodaMo eUPas, SUBHAUCHUT NPy ecix
NPURYCHIUMILY SHAYEHHAX IMIHHOL, QiCTIANEMO HEpIGHICTb, PIEHOCWIBHY danit

Hacnigox. Byde-akuit wien nepighocmi MOJICHA nepenecmiu 3 OONIE! acmunu Hepie-
Hocmii 00 Opy20i, IMiNUGNAN 1020 THAK Ha NPOmUREHCHUT.

Teopema 2. fTxujo obudei uacmunu nepianocmi doMHOICUMO Ha 8upas, dodamuuii npu
BCLX NPURYCTIUMIX THAHERHAX IMINHOL, MO JicMAanemo Hepisniemb, PIBHOCUALHY Oaidl.

Teopema 3. Axwyo Gydu-2Ky Hepianicmb cucmemu HepigHOCMEil IaMiKUMO Ha pisHOCH-
AWKy, nio dicmanemo cucmemy, pisnocunsiy daniil.

Teopexa 4. Hexai dano nepianicms f,(x)> f3(x) i spocmarony dynryino g(x) maxy,

wo E(f;)c D(g)i B(f,)c D(g). mooi wepisuioms g(f,(x)> g(/:(x)) pienocunsua
danii.

Mpswasnn

Poss'mur Hepikicrs.

3x—1_2-4x
> ;
& 5

* [ToMHOKHMO OBHABI HACTHHMH HEPIBHOCTI ia 20) | licTaHEMO PIBHOHALHY UepiBRICTE S(3x ~ 1) =

> 4(2 - 4x), a60 15x ~ 5~ 8 - 16x, B skl MoxHa 38ecTH nomiGHi: 15x + 16x ~ 8 + 5 abo 31x > 13,

1

o . 1 !
Tetiep AOMIHOMO OGHIB] YACTHBI OCTAHNLOT HEPIBHOCT] A JORATHE THCIO ~—, BHSAATHMIN e

13
nome: x>—, *
31

2 . 3x-1
Jaysaenns. Poda’smaiin MOKHA JAHCATH 22 JONOMOFOIO THAKA  PIBHOCHIILHOCTI: >
4

>2_%a5(3x41)>4(274x)c>lit-5>3~l6xc3]lx>13Qx>§. Bianosiau: x>% .

2te
x

* ey gonyerumi suasents uepisnocti D= (~o, 0)UY0; +e). ¥ uii oGaacti x ne e noxan-
HHM, OTKe, IOMHOKHBIIH OGH/AR] YACTHHK HEPIRHOCTI Ha X, ZiCTaeMo HepiBHICTL | <X, He PIBHOCKILHY

naril, 6o mopymyIoTSCR yMOBH TeopeMH 2. BHxiaa HepiBHICTs piBHoCKTEHA BepiBHOCTI L ~1< 0>
=

1-x & : :
=% <0, JIpi6 pia’cnmmi, KO SHCE/LIMK | THAMCHIK MAIOTh Pt K. BAUONANO posrat-
‘.

HEMO JBi CHCTEMM HepishocTeil:
1-x<0, _ [x>1
x>0, {x>0,
1-x>0, _ [x<l,
=

o x>l





[image: image49.jpg]Saysaxiumo, o x* > 0 npH x € D. Omie, JOMROKHBIIN OBHIBI YaCTHHH BHXIAHOT HepiBHOCT] Ha ¥,
MACMO HepiBHICTS X < x°, PIBHOCKTAHY BHXi/ilk. Po3a'SIanImK OCTAHIIO HepiBHicTs, Maemo x € (~<o; 0) U
UQ; ).

3.2. HepiBricTs BRIy ax + b > 0 HasHpacTLCA niniinow (a Ta b miftcni umena, a # 0).

Po3B’si3yBaHHS TAKHX HEPIBHOCTEH IPYHTYEThCH Ha TeopeMax | i 2 Mpo piBHOCHIBHICTH
HepiBHOCTEH.

Hpukaamn
1. 3naiTa HaiGimsie Uit X, MO 3ATOBONLHAE HepPIBRICTH

Tx+3_6x-2
3 s

>15

* MomnoKHMO OGHABI TacTHHH HepinHoCT] Ha 40:
29
5(7x +3)-8(6x-2) > 60 = ~13r> W= x <~ —
13

Ha pic. 8.1 MioAWHA Posn’sxis AQKol wepiniiocti sampixosana. Haiimime wie uucro is tied
o (-3). Bignosias: -3.*

% H 3%
5 -4 9,32 T 1] x o0 1 2 I X
2 39 3
Puc. 8.1 Puc. 8.2

Poan’stsau cucteny HepinHocTei.

10
‘{3(9x72)za(| ) {Jﬂleo .\25,

2x+1<Kx-2) <y 1

3 pic. 8.2 BHAHO, O TIEPETHIOM MHOHI DO3B'SEIKIB HEpIBHOCTEN CHOTEMH ¢ MHOXHHA (% + m)v

3

-2 _1-4x

Biamosian: xe(
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o[- <i-ax) _ [aex<o, | [¥<360
3(5-2x) < 4(7x+1) 11<34x u
34

i =

Puc. 83

3 11 A 1
pHe. 8.3 HAXOAHMO, Mo — <x <—. Bianosian: x el —:i—
34 2% 3426,

3.3. PosrnsmeMo niniini nepisnocmi 3 sooynen |xf <a ifx|>a,a > 0. Buxomwnm 3 reo-
METPHHHOrO 3MICTY MOZYIA, Ga4HMO, 1O PO3B H3KOM HEPIBHOCTI || <@ € Oyllb-aKe “HCN0,
1O 3HAXOWTLCA BIJL TouKH () Ha BijcTani, MeHill Bift @ (puc. 8.4). 3piJicH TCTAEMO MHO-

¥
-a [] a x

Puc. 8.4

Y PO3B’MIKIB: x € (~a a). TaxM wiHOM, HepiBHicTh| <a pipnocHILHA momifiil
HEPIBHOCTI —a < x < a ab0 CHeTeMi HepiBHoCTEl

x<a,
x> -a.

7 7

Puc. 8.5

Pon’s3x0M HepiBHOCTI 1] > a, @ > 0 € Sy/b-fKe WHCI0, po3MimmieHe Bix ToukK 0 Ha Bi-
crani, G 3a @ (puc. 8.5). 3pijCKH ACTAEMO MHOKMHY PO3B 3KiB: x € (-=0; —a) U (a; +e0).
TAKHM HHHOM, HepiBHICTL | > ¢ piBHOCHTLHA CykyMHOCT] HepiBHOCTel

x>a,

s

T pusaaan

Pose’ssamh epinHicTs.

1. 3x-2<5.

* 3azaua HepiBHicT, piBROCHTLA NoARiMKil HepiBoCT: —3 < 3x —2 < 5, 3piakH —3 < Ix <7, —1 <

<x<73. Bianovins:x € (-1;7/3). *
2 lar=9s3




[image: image51.jpg]* L Hepinicm. pisHocHia CyKyHOST HepiBnovTeit
4x-2>3, _ [x>54,

4x-2<-3 [x<—v4

Bianosian:x € (<o; 14)U(8/4; +e0). *

3. [Bx+ 1 <dx-2.

* Hepiniiors pisHocsimsha cuorexi

Breledx-2, _ [3cx, A
= x>
3es1>-(ax-2), ™ s 7
Binnosiap:x>3.*
4. Bx-7]>2x+4.
* Hepinuien, pisuockmisa cyxymiocri
3752044, x>11,
=
3x-T<~(2x+4) T |x<06

Binnoninu:x € (-;0,6)U(1L; +e), ¢
5. 1<|q<3.
* 1y nowifina nepinicrs, pisnockiuua cHeTeNi

> o [ ~3<x<-l,
.86).
L I e

Binnosias:x e (-3;-1)U(1;3). *
; 0§ 2 & x

Puc. 8.6

=

Bupasu
1. Un pinsiocsthi fepinocri

x+1>0mrsiris L

6)x-1>0mmx-1+Jx-3>Vr

<2mal3<2x-10;

r);x,%<4'ﬂx—2<4(x’+l)7

2. Poss ' A3TH HepiBHiCTL:
R e 6)54-3: Bem10, o dxe] xvd,
4 2 3 2 5

2 2 2 Tx+1_4x-5 4x-3 8x-2 8
3x—1) +(4x—1) <(5x-1)"; - >1
) (Bx-1)" + (4x- 1) <(s2-1)% ) g = e)
3. 3naliTH HaKGLTBIE TIiNe X, IO 34710BONLHAE HEPIBHICTS

E NG 8
n Y





[image: image52.jpg]4. Posh'T3aTH CHOTEMY Hepibtoctehi:

x;lh‘(ﬂx;l, 2x.l—4+321+2v SxJ—G»Jx;-ZSL
L =5 Macex | xo1 Wi2lex | 3x-i
x+3> : Sy —2¢
n 3 3 4
5. it i Wi MO X, IO JATOBOTLASIOTS CHCTENY HepisHocTe
6r+;>4z+7,
“L;Eanzs.

6. 3uadiTi HafiGinbie 1ine X, NI0 34/10BOJLUAC CHCTEMY HEPIRHOCTEH

3x-1_3x 21-1) 5-3x
)

7. Posn’smaTh Hepismicrs:

a)fix-T)<4; 6)p-7qs5 n)ize-4>3; r)[i3-9x24.
8. Poss s nonwiliny Hepinsi
a)l<|x+2/<5, 6)25<P-5f<43.

9. PoB'SOATH HepiBHICTS:

) [4x—6|<2-5x, 6) fx+4|>6x-1

§ 4. Knajparni HepisnocTi

4.1. Hepismicts Bray ax’ + bx + ¢ > 0 HasumaeTses kaadpamuow (a, b, ¢ € R, a # 0).
Kpazpariy HepiBHICTS 3B/l MOXHA 3BECTH Ji0 BUIAAKY, ko a > 0. JlificHo, sxumo a < 0,
TO OGM/IBI YACTHHH HEPIBHOCTI oMHOMKMMO Ha (—1). Tomy BBaXaTHMEMO, WO @ > 0. Mox-
JTMB] TAKI BHITAICH,

2) D > 0. HepiicTs ax® + bx + ¢ > 0 BHKOHYEThCH TIPH X < X @60 x > x; (pic. 8.7).
}lepmnimax’+bx+ ¢ < () BUKOHYETHCS NP X) < X < X (X| T4 X3 — KOPEHi KBAJPATHOrO
TpHuitena ax’ + bx + ¢, PHYOMY X\ < X2).

6)D = 0. HepiBiicts ax’ + bx + ¢ > ( BHKOHYCTHCH TIDH Gyb-SKOMY JiFCHOMY

x# -—zé— (puc. 8.8). HepiBHicth ax’ + bx + ¢ < 0 He Ma€ po3p'SIKiB.
a

B)D < 0. Hepismicts ax’ + bx + ¢ > 0 BUKOHYETHCH NDH Gy[b-SKOMY AiFicHOMY X
(prc. 8.9). HepipHicts ax’ + bx + ¢ < 0 He Mae posn’a3Kis.

I prscian

Poss’maTH KBAIPATHY HEpiBHICTS

138 -2x-1<0.

* [oei0B O HAXOMMO: D:ls,x‘=—§.x1=l. 3

Bignosiae: *%<x<l.'




[image: image53.jpg]vy
| |
| |
| |
|
B0l X 7 X
Puc. 87 Puc. 88 Puc. 89

2,4 +5x-1<0.

* JIoMHORMAO OBmRi HacTHHM HepinuocTi Ha (~1): 4% — Sx+ 1 > 0. Jlani suaxomumo: D = 9, x, =
1/4, x2= 1. Bizmowie: x € (~= /4 ) U (1; +w). %

3.5 -x+2>0.

* naxonumo: D = -39, Binnosins:x € R.

4.3¢ -6x+3<0.

* uaxomumo: D=0, x =x; = 1. Bianosins: x=1.%

4.2. Keadpamui nepienocmi 3 Modynem PO3TTSIHEMO HA IPHIVIALAX.

M puicaan

OB AIATH KBAAPATIY HEPIBHICTL 3 MOAYIEM

1 a3 <1

* BuxiHa HepiBHICTS PIBHOCKIILHA CHCTeMI HepiBHOCTelE
4 -3x<1,
4x'-3x>-1

4x* -3x-1<0, & ~lY4<x<l,
43" ~3x+1>0 xeR

Bianosiae:xe(~1/4;1).*
2. 6x* =13 +6<0.
* Hexail [+] = £. Ociamin |
Omxe, f3<t<y2 23 <[q <32 Binnosias: x €(~3/2;-2/3)U(2/3; ¥2)

L Maemo 6t~ 13046 < 0. Suaxomamo D= 25,1, =2/3;

Bupasu

Po3s'HATH HepIBHICTS.

La)d+2x-3<0; 6) - +2%x-2>0; )R +x+1>0; 1) P Hx-5>0;
WIxFRT<0; &) P -420.

o .)|x’-2xi<3, 6)25* -3} +250, n)[r’nal»snuu




[image: image54.jpg]§ 5. Pauionansni wepisnocti

Payionanshorn HASHBAETHCS HEDIBHICTH BUAY ﬂ'—‘—)>0,n=}’ x)1a O(x) — MmHoro-
ol

)
wnerm. Bupas O’ (x) onarHuit mpi BCIX AONYCTHMHX 3HAMEHHSIX fiakol HepiBHocTi. Jlom-
HOXuBIN OGWBI MacTiHM HepipHocti Ha 0% (x), micranemo wepisnicTs P(x) O(x)>0,
PIBHOCHIBHY BHXiTHiH. OTXe,
Pl
>0 P(x)0(x)>0.
o> 0= el
‘TaKiM HHHOM, PALOHALHA HePIBHICTS BOMTECA 0 Hepintocri M (x)> 0, xe M(x) —
MHOFOHISH.
‘Taxi HEpIBHOCTI PO3B’SI3IOTH Memodam inmepeanie. Po3TIsHEMO HOro JOKIANHiIIE,
Hexaif € HepiBHICTS (x — x1) (x = x2)...(x = x,) > 0, fie x1 < X3 <...< x;,. JliBa vacTuua 1gi-
i HepiBHOCTI — MrOTOWIEH M(x) = (x — x1) (¥ — X2)...(x — X») 3 KOPEHIMH X, X3, ..., Xp.
TIpruomy M(x) > 0 Ha mPoMikKy (x,; +00), 60 Ha HOMY IPOMIKKY KOWKEH i3 CITBMHOKHK-
KiB X —X|, X =X, ..., X = X, KomaTHMit, M(x) < 0 Ha npoMiXKY (x,-i; X,), 60 Ha 1LOMY Ipo-
Mikky x - x>0, x - x2> 0, .., ax—x, < 0. flcro, mo M(x) > 0 Ha NPOMDKKY (X2, X-1),
60 HA LIHOMY MIPOMDKKY X — X,,-1 < 0 Ta x —x, < 0, a iHiIKi CHiBMHONHMKY JoaTHi. Mipkyio-
Wi aHAOIHHO, GaYHMO, 10 MHOTOWIEH M(x) Ha CyCLIHIX IHTEPBAIAX MAE PI3HI 3HAKH.

Hpuieanan
PosA3TH HepIBHCT MCTOROM iHTCpBAD.

“4nCTHHA HepiBHOCT JoRaTHA, SIKmO 1 <x < 5, Tox—1 > 0,ax— 5 <0, omae, (x - 1) (x~ 5) < 0. Mu
Gaunyo, 1O 1K Nepexozi 3 immeppaty (5; +o2) b iuTeppan (1; 5) 7iBa acTHHA HepiBHOCTI 3MiMIOE uaK.
Tipu mepexopi 3 irepnany (1; 5) B inTepsai (—o; 1) /iiBa uacTHHA 3HOBY IMIHIOE 2HAK, 6o AKIO X < 1,
Tox-1<07x-5<0. Ha pic. 810 nokaaio awax muorowneta M(x) = (x — 1) (x - 5) ua pisumx
npoMikKaX oci Ox. 3epiiTs yBary Ha Te, 10 3BHBHCT it («amiAKka») MIPOXOINTS Har iceto Ox Tam,
e M(x) > 0. Binnosins: x & (~ou; 1)U (5; +0). *

R €3

[] 3 5 x

Puc. 8.10

2.(x+H{x-Dx-7<0.

* [To3Ha4HMO Ha 06 OX KOpeii MHOTO'LIeHiL 1o CTOMT, ¥ AiBifl HACTHRI MepiBsHOCT: X, = -3, X3
x5 = 7 (pe. 8.11). Ip x > 7 mna nactuna nepivnocti Aonatha. Mporoaunio wwiiiyn. Bian
Bign:x € (0 -3)U(2:7).*

3. (4 20) (x + 4) (x - ) (x + 6)< .





[image: image55.jpg]Puc. 8.11

* anmiieno HepiBticTs y BwEIAT
20— 2) (x + 4) (x— 3) (x +6) < 060 (x + 6) (¥ + 4) (- 2) (x~3) > 0.

Tossaumno R 0ci OX Kopeiri MHOFO'UIENA, 10 CTOFTh Y ipilf YacTumi: x) =6, X3 = —4, ¥y =2, 2= 3 i
nponezemo «aifikys (pic. 8.12). Bianonins: x € (-, -6) U (-4:2)U(3; ). *

e R 2.
A 2

Puc. 8.12

4.(x+T) (- 1P (x-4)<0.
* Jagpaunmo, mo (v 1) > 0 npr x # I, Obke, Zana WepiBHICTL PIBHOCHILHA CHCTeMi
e+7)x—4)<0, _[-7<x<lL
(2 A0 L [T <x b g i o (YU TS
x#l l<x<d,
5.(x+5)(x=2) (x-3)>0.
* 3a3HaunMO, IO BHPAH (¥ — 2)° Ta x — 2 IpH X # 2 MAKOT: OAHaKOB] o3naxu. OTike, BUXiHA Hepi-
BHICTL PIBHOCKIBHA Taxifi: (¢ + 5) (¥ — 2) (x ~ 3) > 0. Poun'sabiu 140 Hepintiots, picTaneMo pinmo-
wizn:x e (-52)U@G; +0). *

Bupasu
Posy"mam uepimim
x+1
1a)22—>06)=>-2 5 <0,
L ) ey 2i- 1
2. )rig>2 7200 )
7= (,\ 2Xx 4)

3. a)x*-6x" +11x-6<0; 5)(x— 1)'(x-2)' s0.

.&

a)(x-2) (2x 7y >0, e)ﬁ’;i:—rz) o .)(;—-1Xxfz)(x+3)‘<o

) SRR I
il ey P i

§ 6. Ippanionannui nepinnocti

Ippayionarshumu HAMBAIOTH HEPIBHOCTI, B SKMX 3MilHA CTOITH ITJl 3MAKOM KOpeHs
(BCIOM POIITISTAIOTLCA JTHINIE APHOMETHHI Koper).




[image: image56.jpg]=l <1a'/;'z<anemJ;=y.Mneuocmuymimmm
4-vx 4-Vx
y<2,
L[osy<
>4

Po3rnaHenMo 1B BHNAJIKH:
0<Vx <2 1o 0<x <4;
2)/x >4, 1oz x> 16. Binmowizs: x €[0; 4)U(16; +).*

142<fx-2]

* Po3risHeMo 184 BHIA/IKH:

x-2<0, x<2, ‘(2’0
—x>
D -1r2<2-x o P -1<-n e f) i oSk
P>
x*-120 x*-120 %
=120
x22,
x=220, e x>4,
x>4,
I -142<x-2, E%h e {xi2], oxed.
o120 7
x-12 A8y 8x<1
Bianosias:ix<-1.*
6 Jx+1+y2x+3+4B3547 59,
[x+120,
* Ouenmi oOmexemi: 12x+32 0, pimku x> -1
3x+720,
JliBa HacTHIA HEPIBROCTI € 3pocTaIoNoI0 (ymKiicio f(x) Ha MPOMIKKY [-1: +50), ocKinbkH tie cyma

1prox spoctatouns dymkif. Pisicn, tocaracruen mame npk x = 3. Shano 1 <x € 3. 10 fx) S 9. a
o x >3, 10 /x) > 9. Bianosins: v € [-1:3],

V3+2x

>0.

* 3o 3 03ATEHHAM apUBMETHYHONO KOPEIT THCSTHHK APoGy AonaTHit 1pH x > —1,5. Tomy
BHXiHA HPIBHICTS PIBHOCIILHA CHCTEN HepiBtOCTeil

x>-15 x>-15,
A & {[x<-05e(-15<x<-05 abo x>1)
2 -x~1>0 2
Binonias: x &(-1,5-0,5)U(L; +).*
Bnpasu
Po3n’ssaTH HEpIBHICTS.
1. a) VBx+1<5-2x; 6)Vax+1<1-2% 8)Y7x—3 >3r-2 1)J5-2r 24x-1.

3
2-Jx

<2 6)———>1

Jx-3

2.)





[image: image57.jpg]3. )i —x-2 >25+6; 6)V2x —x-152-x B)V2x' —x—1<2-x 1)V ~2 2545,

Bimosini 1o sripan
§2.1.0)4<B.6)A<Bi»)A>B;1)A>B ) A=B;e)A<B.

§3. 1. a) Hi: 6) i ) i 1) Tak. 2. 0) < 8/3; 6).x < 75 m)x > /65 1) x > 1/ds ) x < ;) x<2i.

13 69

3.-4.4.0)x>375.6) x> 1%, u)xe(
29 %

6 xe[

6)x € (-0,26; 0,1)U(1,1; 1,46). 9.a)x € (~0; ~4]; 6) x € (~5; 5/3).

) 5.4,5,6,7.8.9,10,11.6.3.7. a) ,\E(% L—IJ

B)x € (=o0: 112)U (12 +o0) 1) x € (=05 1] U179 490). Bwyx € (-1 3) U (-7;-3);

§4laxe( 310 reBnreRirePnse 300 xe(—w:—

2
v —:+~a]. 2.a)x € (~1:3);, 6) x € (~e0; -2) U (-0,5; 0,5) U (2: +=0); 8) x €| 2;(3+ 41} /2
E (o 1))

§5.1a)x € (-1;4),6)x € (o0~ LS)U(0; +o0); b) x € (-4 1,5). 2. 0) x & (-2, 1) U (7; +en);
6)x e (-2 01 U (2; +oo) ) x € [7;-2) U [2/3; 4). 3. a) x € (= 1) U (2;3), 6) x € foc; 11 U (2.
da)xe (<0 2) UGS +o) 6)xe (<o -2 U (1 4 B)xe (152). S ) x e 3 3) U (4 3]

6):5[@1_2)0[#2—1; m]_

61 { Lo J‘EJ ose[-La} m{?_
20 A-E[o..;)u(av_my 6 e(9:45) 3.0 £ efCw
(2B e s
LB -]

r)xe[ﬁ;+w)U





[image: image58.jpg]Tema 9. HOKA3HHKOBA 1 TOTAPH®MIYHA OVHKII

§ 1. Doxasmukosa i sorapugmiuna ymknil

1.1. IToxasnuxoeoio Ha3uBAETLCS GyHKUIA BUIY v = a”, fe a > 0, a # 1. OcHoBHi Biac-
THBOCTI 11i€i (yHKILii:

1) D(¥) = R; 2) HecumeTpuyma; 3) HerneployHa: 4) GyHKIs fogarHa Ha Beii oGmacti
BH3HAYEHHS; 5) Ha BCili ofnacTi BHIHaueHHs 3poctac npu @ > | i cnajae npu 0 <a <1
6) 1ipu @ > 1 Ma€ FOPH3OHTANEHY ACHMITTOTY — Bich Ox Ha — c; 1ipu 0 < a < | Mae ropu-
3OHTWILHY ACHMITTOTY — Bich Ox — Ha + oo

Ha puc.9.1, 92 mokasamo Bimmomimuo rpadikk Qymsit y=2%, y=3"

’ *
y= (%) s ¥= (%J - TloxazmykoBa QyHKILis HeriepepsHa Ha Beilf yMcIoBiH npsmii. Biso-

y*

Ry
Puc. 9.1
Y -
Vs Y= togx
i /P TyntogsX
R
1 5

e o




[image: image59.jpg]MO, 1110 HEMepePBHA MOHOTOHHA QYHKILS Mae obepHery. Llx obepHena (ymKitis HasHBacTL-
st nozapugmiunoio 1 nosHavacThes Tak: y = log, x, iea>0,a# 1

(OCHOBHI BIACTMBOCT] JTOrapH(MIMHOT (IyHKLUT:

1) D(y) = (0 w); 2) necumerpuna; 3) Herepiouna; 4) y >0 upu x> 1, y =0 npu
x=1,y<0 npu 0<x<1, sxmo a>1; 5) npu a> | dysKuin 3pocrae; npu 0 <a<1
yHKuis criaae Ha Beil 0G1ACTi BUIHAUCHHS, 6) MA€ BEPTHKATBHY ACUMITTOTY — Bich Oy.

Ha puc. 9.3, 9.4 mimmosimo nokasaxo rpadiki ¢ymkui y=1logax, y=logsx Ta
y=log, x, y=log,x. Ili rpachiKu erxo ofiep:karh, BUKOPHCTOBYIOHH TeopeMy IIpo Te,

2 3

o rpadiki obepHeHuX QyHiiLii cuMeTpUHI BiHOCHO psiMoi y = x. Tax, rpadiku dymi-
uidi y = 2% i y = logy x CHMETPHYHI BiHOCHO NIPSIMO y = x.

1.2. Poarmsemo TpHKTa/H roGy/(0BH rpadikiB MOKa3HUKOBOI 1 TorapudMivHOi dyHK-
13t 32 /IOTIOMOTOIO TEOMETPUYHHX TePETBOPEHS.

Tpimenamt
1. [oGyaysatu rpaghik (ysxuii y = 2'* ma nocnizumi wo dynxuito.
* TToGy0By rpabika AaHOT (pyHKILT 3pOGHMO 32 TAKHMH eTATAMH:
1)) = 2 — rpadix i BAACTHBOCT! i€l (yHKHIl BBAKAEMO BIZIOMHMH.
2)ftx+ 1)= 2", Tpadix wiel drynkuil onepy-
erves 3 rpadixa pymkuil y= fix) 3a fonomoroi
NapAEALHOTO SCYBY H /Iy OTHHHILO ABOPY.
y=2* 3)fl-x+1) = 2" Tpadix nici dpyntui cumer-
puutait rpacpikey ymxuii x + 1) izutocito oci Oy.
41~ |x ) =2"". L dpynkuis napua. i rpa-
ik sierko OTPHMATH, AKILO NOMITHTH, IO TPK X 2 0
neit rpaix aGiracTica 3. rpadixom  Qymxuii
fi-x+1). Eranu noGyxosm rpadika noxazano ua
ok PHS.9.5.a noTpiGuH rpadix — wa ph.
y=2 BiaMiTHMO OCHOBHI BIACTHBOCTI AQHOT (hyHK-
S T uiit 1) D(y) = R; 2) dyniuis napia; 3) Henepion-
T T M B ana; 4’))(i)mmu ).:.:‘.y S ot Sty
5)apocTac Ha powikKy (- <5; 0), criagac Ha npo-
MixKy (0; ), max j(x) = [(0) 6) Mac ropu-
SOHTATRHY acHMITOTY — Bich Ox Ha £ %0, *
2. HoGyaysas rpadix dynxuii y = lng,M— 1| i nocimui wo ymkito.
* Bizwimimo eranu noGyxosm rpadixa:
1) ix) = logs x — BBaskaco rpadyix i BAACTHBOCT! Hici yRKIT BiAOMHMH,
2) fUt) = ogs be| — 112yt napsa, npiiony i rpaibik npk x > 0 5GiraeTin 3 rpadpixom sk f);
3) s 1) = logs e — 1] — rpadi wiei dhysmxii o~ P
kia onepam i3 rpagixa Gy f{l]) 3a gonomoroio
NAPAIEABHOTO SCYBY Ha OAHY ONHIHILIO PABOPYT;

4 r(p-1)

nputony Tl rpadik mpu x 20 aGiracties 3 rpadixon
ymkuii y =R x 1)

ETank noGyitoni rpadixa nokasao ia pic. 9.7. a
niacymkoBmi rpaik — ua pic. 9.8 Pre 96

Puc. 9.5

og,|lf =1 — wx dymxuin napa, 1





[image: image60.jpg]y=loght y=tog /x-1/

Puc. 9.7 Puc. 9.8

Ocronii saacTusocti fatof dymkuit: 1) D() = (- 3 ~1)U (=15 1)U (1; ), rpadhix mac asi nepr-

Kanuni acHMmToTH x = 1, x = 13 2) dywuist napHa; 3) Henepioanuna; 4) fx) =0 npn x € {-2; 0; 2}.
fx)> 0 upi x € (-, ~2)U(2; ), fix) <0 mpw x & (-2, -1 U (-1 0)U(0; DU 2); 5) pymazia
‘CHaziae Ha KOAKHOMY 3 IOMIBKAIB (—<¢; —1) Ta (0; 1), 3pocTae Ha KoKHOMY 3 HPOMikKis (~1; 0) Ta (1; o)
Kt Mac JOKATSHIH MAKCHMYM Jine = 3(0) = 0. *

Bnpasu
1. 3uaitmi 06acTh BH3HAYeHNA QYHKILT:

0)y=277; ) y=logs(1-} ) y=log,(x* ~5x+6)
2. MoGyaysam rpadix i focriAuTH dynKito:

o Wt
ayy=37 6)y=(%) ; u)y:(%} 3 1)y =2logy(2 [~ 1 ) y=—logy(jr~2|-1)

§ 2. Baactusocri orapamin

2.1. Hexait @ — Jiofathe 4ue10, a # 1. MO 1 Ha3MBaETCA nozapugmont yucna M 3a
OCHOBOIO @, KO M =a'. UHCIO @ HAMBACTBCS OCHOGOK nozapugma. TIO3HAYEHHS:
t=loga M.

Omxe, 3a o3HaveHnaM = log, M <> a' =M npu a>0, a# 1. TligcraBsious B pis-
HiCTB @' = M 3HAYCHHS 1, OJIEPAYEMO OCHOBHY JorapudMity ToToxdticts o' = A,

Qcorui BracTUBoCT Norapudmin:

1. log,(pq)=log, p+log,q  (p>0, ¢>0); 9.1)

2 tog, L=log, p-log,q (p>0. g>0) 92)
9
3. log, p' =vlog,p  (p>0. yeR), (9.3)

4. log p* =%1og,,p (B=0. p>0), 94




[image: image61.jpg]"4

. I
5. 103#,,:7"@ (p>0.4>0. g=1) 9.5)

6. % =" (50, a>0, b>0, bxl). (9.6)

BnactuBocTi 10rapu(MiB TICHO TOB’S3aH 3 BIACTHBOCTSMH CTEIEHIB.
Jloseniemo Bractmsicts 1. Hexait logap =1, log.g=h Tom p=a",q=a",

prqg=a"" ssimm log, (pg) =1+ =log, p + log, q. AHATOTIMHO JOBOMMMO BIACTH-

BiCTH 2.

Jloseiemo RiacTuBicts 3: a''%e” = (q!% ")

=log. p".

=p', 3BIIKA 38 O3HAMCHHAM Ylog, p =

L
JloBezieMo BIacTHBICTb 4: (a’)l’ Bl _ g%i%ar ""“’)‘
o
M log , p Elog, p.
JloBenemo BuacTipicrs 5. Hexaii log,p =1, Tomi p=g'. 3sifch Maemo log,p=
=log. q' = tlog, ¢ (3rizwo 3 BracrusicTio 3). Jami t= ::z"P =log, p. 1m0 # Tpea Gyo
ad

JA0BeCTH.
TlokaxeMo Iie OfIH CrI0ciG JI0BE/IEHHS L€l BaXUTHBOI TOTOXHOCTI.
Tepermmemo opmyry (9.5): log, p = 10g. g - log, p. Terep maemo a'®#'%* =

= (a"’!-')h“ P = g™ " = p. (M wivi 38CTOCYBATH OCHOBHY JOTAPHAMINHY TOTORHICTS. )

BriacTuBicTs 5 Jiac 3MOry MEpeXoUTH Biji orapuMa 3 OJHICI0 OCHOBOIO JI0 JIorapuMa 3

1HILIOIO OCHOBOIO.

Jloneziemo niacTBicTs 6. Hexait @' ¢ = M, ¢'*%% = p. Iani logs M = logs ¢ - logsa;

logs p = logs a - logs ¢. Ockibki logs M = logs p, oM = p.

13 HaBE/ISHUX BIACTHBOCTE] JIOrapHMIB MOXHA OZIEPKATH YHCITCHH] HACITZIKH.
Toxnanaioun B popmyri (9.5) a = p, Maemo

log, p= e .7
Toxnanaioun B popmyni (9.4) a. = 1, maemo
(¥
log,, p= Elvs. P 9.8)
Toknaaaoum B Gopmyii (9.4) B = ., Maemo
log,. p* =log, p. (9.9)

2.2. PosrisHeMo JIeKiThKa XapakTEPHUX MPHKIA/LB.

Mpuscaan
1. O6unenuTH log, 7 4.




[image: image62.jpg]* log, g5 4= log,on 2" = m-; M CKOPHCTAIHCS BIACTHBICTIO 4. *

2. O6uscams 312715,
1oz 15 _—
. 3"’317‘%[173] (27 Pp =153 =305, ¢

3. O6uscTi log, 7-10g,0 16

* 3rigo 3 Ghopmysioio (9.4) Macuo loga 7 - loguo 16 = log, 7-log,, 2' = %Iog, 7-log, 2.

Ockimsii 3a opmynoso (9.7) loga 7 - logr 2 = 1, 0 logs7 - logip 16 =2. *

4, Jlosectu, mo wneio logs 5 ippationaisie.

* Jloexienns nposenemo sit cynporusroro. Hexait mheno log: 5 panionansse. Toai icnyiors naty-

bt wmcnn m, n ok, mo log,5=2. Jlani 5=27 i 5"=2" Mu npuiiwm 10 nporupivs, 6o y
n

i wacTwi ocrakof pistocti CTofT, WHeno, WO saKimTYETRCA WPPOIO S, & Weno 2" mpi Gy
AXOMY HATYPATLHOMY /1 He SAKIHTYETECA WHpOIO 5. *

5. Binomo, 10 uicra logs ¥, logy x, logs x (x > 0, x# 1) yropioiors apidersuny nporpeciio. Jlo-
neom, o = (k) B4

* OcKiZIbki Aari THETA YTROPIOIOTS ApHQMETHIRY TpOrpeciio, 2loge x = loge x + log, x. Jsinch 3ri-
a0 3 opuyioio (9.7) Macao

log, (kn
2 g gy o 3w dops )
log.m log,k log,n  log,m log,k-log,n
2log, n= Bt "’g* = - log, (kn), log, n* =log, m-log, (kn)

Frianos dopuyroio (93)log, n* = log,{lm)‘“‘“ ", smin n = (kr) ™, 1o i peti Gyno movecrs. *
6. JlosecT ToTosicTs
log, N -log, N +log, N -log, N +log, N -log, N = 108 N/ 108, N -log N
108 N
* Hepersopuyto npasy wactmy, rorili dbopuyay (9.7):
log, N-log, N-log N __ 11
108 NV logya \og,, b log <

(logy a+logyb+logy ¢ o
logyb logyc

=log, N +log, N +log, N +log, N +log, N -log, N.

logya logyc logya 1og,,b
mo # Tpe6ia Gyo tonecTH. *

3ayBaxuMO, 0 AOBEIeHA TOTOKHICTL BHKOHYCTECS pH N > 0. N# 1, a>0, a#1,5>0,b #1,
c>0,c%l.abc# .

7. JlosectH ToTORHICT]
¥iogalons5 _ sy 2oeys

Jlasia TOTORHiCTS PiBHOCKTEHA KoKl 3 piBHocTel

logy 3-log; S log 5
{iog; 3-10g; 5 = Yioga2-1ogs5 - logy 3 fioss ioets ~losa3.  ogta2ets < lom3
ogy 3 logy 5 =Yoga2-loga3-togy 3, 3RS < oy Pl
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© o
PR L CA— g, 5.
1\? 47
v go|a®l]| _atet
Eﬂvl P 5
e
: / abi_4 7

Sriauo 3 gopuysan (O)— ©3) i § 2 waewo log, §=log, 0~ iog, 0+ Liog, -

o

1
——log,c. *
2

3rizio 3 fopuynan (9.1)— (9.3) s § 2 maemo
log, M =log, xf%log,x»%log: »

3HAXO/KeHIA BHPATY 32 JAIHM JOTAPHQMON HASHBAETLCA NOMEHIHORGHIAN.

3. log, —%lug:av%l«)g_)-%lng:v Inaiira S,

2 '

~log, c*.

'
. §=log,a® ~log, b
Mt sukopueram opmyny (9.3) 3 § 2. Tenep srizno 3 dopaynamu (9.1) i (9.2) Maeno log, § =
a” . L it
=108, ey vk § = e ®

3.2. Jlorapudm 3a ocHoBok 10 HasmBaeThes decsmicosum. TlosHadenyst: logiea = 1g a.

PO3IIAHEMO CTAH/APTHAIE BUITISL JOMATHOMO WHeTaa ta=a; - 10", e 1 <@ <10,n € Z.

Harajiaemo, 1o uMCIO #1 HA3MBAEThCS nopadkam wuera a. Jlam, lga=n+lga, ne
0<lga < 1. 3posymio, mo n = [lg a] — nina yacTuHa wucna lga, a lga = {lga} —
apoSosa uacTHna umcna Ig a, THCI0 71 HA3MBAETECA XapakmepucmuKom, a “ueio lgay —
Manmucoo uucia lg a.

XapakTepuCTHKa JECATKOBOTO JIOrapu()Ma JIErko BH3HAUAETHCs Ge3 TaGmHI (i B oMy
TiepeBara JIeCSTKOBHX JIorapu(MiB Hazi TorapudMmami 3a iHImMu ocHoBaMM). STk umeI0
a GUbilie OjHMIN, TO XAPAKTEPHCTHKA YHMC/Ia lga Ha | MeHIle Bil KUTHKOCTI 3HAKIB 0 KOMM.
Hanporag, [Ig 1234,1] = 3, [1g 252,68] =2 i .4, SIKI0 YMCIIO @ MEHIIE BiJl OJMHULY, TO
a=000..0p i[lga]=—n. Hanpmcnan, (g 0.2] = -1, (Ig 0,036] =-2, [12 0,0042] =3 i t.0.

Martucs JIcATKOBHX JIOrapu(MiB BH3HAYAIOTHCS 3a TaGmuisiMu. MarTvica fecarko-
BOPO OrapH(Ma — L JOJIATHE MHCIIO, JKe HE 3aNEKHTh Bill ONOKEHHS KOMU B JaHOMY




[image: image64.jpg]TomiTHMo, 10 3rizHo 3 opayaoio (9.5) %
og,

Omxe, Ing%S-TLZZ- {fiogh 3-1oga 3 = logs 3. wo sanepurye zonezemns. *
{ log,

8. JTano logs 6 = a, log 7 = b. Buadin logse21.

= log, 5:1%825 - jog, 3.
log,3

7
¥ logy21= 108220 Joga 34108, 7 108, 0 ) 0B, 7, .1
B S 36 Zlog6 2 L

loga6 = a = logs2 + loga3 = 1+ loga3, 3sink logs3 = a1
log,7 _log,7

b=log, 7=—2—
BN e

“1afa-1)p_(a-1)o+1
Tenep is pistiocri (T19.1) onepino logys21= %_)‘LJ’%_)
a a

b+1

a
9. Tlopisiusms wena A = logs 6 Ta B = logs 7.
*+24=2l0gy 6 = logs 36 > logs 27 = 3, a 28 = 2logs7 = logs 49 <3, Omke, 24 > 2Bi 4> B.*
Bupasu

1. OGuwcnm
\
I 7 logg ~ i 2
w27 B e)2 ey 5 3,
2, OGwwemm

a)logs 8 log;243; 6) loga3 logs 5 logs 7 log: 8.
3. JloBecTH, 10 YHC/ORE IHATEHIS BHPAZY

ik logs7 = (a — 1)b

M =log, M, -log,, My -...log,, M
oy My 108, My o Mk

He IMIHHTECA 3 Gy/Ub-AKOT TIEPECTAHOBKH OCHOB JOTAPHQMI i, . .., ).
4. Jlosecty, mo wheno log,(n + 1) ippauionansie npu n > 1, n & N.
5. JlonecTH ToToRHOCTE

2) 9B _ 1 1og, k; 6) Tog(an) =Bt 10", LR
10,0 1+log,n
logp(logy ¢

B)a B =logc.

6. Ttawo: logya 18 = o, logay 54 = P. Tosects, mo of + S(a— ) = 1.
7. Jlaro: logy6 = a, log,7 = b. 3ualiu logs 42.
8. Jlonects, 1o logy12 > logsz 13.

§ 3. JlorapudMyBanHs Ta NOTEHIIIOBANNS

3.1. 3uaxo/pKenHsl JorapuMy JESKOro BHpasy 3a NEBHOK OCHOBOIO HAIMBACTHCA /10~
2apuMyaniAM 1HOTO BUPA3y.




[image: image65.jpg]ureri, Go icna Ig a i lg(a - 10°), k € Z mators omiaxosi Marmicy. 3amic 1g a =2,3502 osta-
yae, MO NapaKTepucTHKa |g a jopitioe -2, a ManTuca 0,3502.
(OGHHCINMO 32 AOTIOMOTOIO TaGITHITh JICCATKOBHX JIOrapH{pMiB:

74297 126
274%.Y0,0474 "

1
lgx=lgm+1g297 +7lg1 26~ 413274 —%1,;0,0474: o,4971+%vz,47zs+7.o.1004—

~4-24378~ —;—5,6758 = 04971 +12364 +0,7028 - 97512~ 1,5586 = 0,4971+12364 +

+0,7028 +10,2488 +0,4414 =7,1265; x =0,0000001339.

Bupasu
1. 3uai T 70rapH(MH BHpATIB:

57 )
“)M:‘alz . 6)S= “E’s .
¢ 2.7

2. 3uaiita S, sKwo »

1 3 1 1
log, S=—log.a~—log, b+—log.c~—log.d;
a)log, 2‘7&‘7 505‘ ]cg.c 40;_
G)log:S:%log:xd-élog“»w}.

1 2 i
8)log, S=—log, a+=log,b~2-~log.c.
i T S
3. Binomo, mo Ig2 = 0,301. Ckinbik smaxis mac wncso 2'7
4. OGHCIHTH 32 ZOTIOMOTOF0 TAGTHILS:
_27°137  _ 0481°-258

x=""_t . Gx= 2
Yis2 60w

§ 4. Moxazaukosi Ta Jorapudmiuni piBHAHES i CHCTEMH PiBHANE

4.1. PiBHsHbs, MO MICTUT HeBiIoMe TUTHKH B TIOKAHIUKY CTEIIEHS, HAIMBACTLCH NOKa~
IHUKOBUM.

HalrpocTilimM TOKA3HMKOBIM PIBHSHELM € PiBHAHHS o = b (a> 0, b> 0, a# 1). Ho-
10 PO3B’43KOM € HHCIIO x = log,b. MokHa BHIHTH JIeKibKka THIIB TOKASHHKOBMX piB-
HSHB, IO 3YCTPIMAIOTLCS HalfyacTiie.

Mpuxaanu

1. Posa ssamu pistwoe 277 = 1 e flx) =x* —dx +3,

* Jlane piBHsANAA PIBHOCKLHE PibisIHIO f{x) = 0 abo X* - 4x + 3 = 0, pimku x = | aGo x=3. Bin-
nosiak:x € {1:3}.*

>
2. Posw mary pisusmuz 432 =32,
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. e
* Januuemo Aane pibsus y Barnaai 247 =23, funi sx-ax*;%. snigion ¥ =

Binonisz= 258 o
1z
3. Poss’smaru pismsmusa 2°% 4 =31,
* Jlorapidpmyloun 0GHAB SacTHRM pipmsHEA 32 ocHoBoio 10, Maewo (3x-4)lg2 = (1-0)ig3,
incn x=2B=T B2 _ B _ 100 48 Binmowins:x=logu48.*

PR . g RV
4. Posw'smatw pipmsnis 3 - 22 =37 9 _2+3
2332223 322" 221y, 231 =27.2"3, 3*=2"" PoaimmMo obumsi

%
ACTHHH OTepXAHOTO PiBHARAS Ha 2°~* > 0; @) =1, mimnz-4=0ix=4 Bixnonis: x=4 *

28427

s
5. Posw’wsars pisig o
PRI 3
t32edaso- 2 Boga ac(f aat x=1 Bianosinux=1.0
2 T
6. Poss"ssarw pissnna 3 - 57 - 2. 571 0,2,
* Hexali 5*' = y. Toai maemo cucremy

[15)‘2~2y—

y>0, [y)(l

!, amimku x = 0. Bignosins: x=0.*

! abo 5!

5

7. Posy’ st pibssmns 4 + 6= 9%

* Poimamo oGwsi wacrum a 9% (i)‘ +[-] al, [ljh +(1]‘ ~1=0. Tlowmzemo [3)
9. 9 3 3 3

6\

Macwo cucremy

e s (y)

y>0, 2

-1 V51,
L

. Bignosias: x=log;
3

Jlasi x=log,
3

Posrisityre piBHAHHA HATEAKMTE JO TaK 3BAHHX OTHOP/IHHX NOKAIHHKOBHX PiBHstb. L1j piBismmA MaioTs

e ma™ + na'h*=p- b, Poapimemun oGwisi acTK Ha b | 3poGHBIM NifCTAHOBKY (%}
osiepkHMO cHCTeMy

my* +ny=p,
>
1TA

SRR vy W e |
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A 4, Ay 1R =T
bl

1)y=Z+\/§=(\I;*—J5)’r ¥=2.
z)y_znﬁz(zw/sj {Ju_ﬁy,

Bianmopianix=+2.*
9. Posn’math pinanns 3* + 4 = 5%

* Poasimino o6isi acTHiH pisHsHIN Ha 5> 0, Macwo [%) +(%) =1 Gyuuii 3, = (%) i

4\ o ] 3L (4 ; =
»n= & cnagui, oTke, PyHKIA Y=y, +y, = % * s cnanua. Tomy pisusmis y = 1 He Moke

o

MaTy GLIbiIe 0/HOFO KOpens., OCKILKH X = 2 — KOpilth HOTO IBHANT, MACMO BiATOB i Ab:

10. Poss'smaty pissma 27° + 3 = 702,

* Jlia HaCTHHA JQHOTO PiBHANHS — 3poctaiona (hyHKuis. OTke, PIBHANIA He MOKS MaTH Gitbile
omoro xopeust, TIpoTe 3akTi teil Kopiith TaK, jIK M i1 POGHIIH 1§ 1IONIEPEAHEOMY PHIIAUL, K BGETH
. 3poGHMo nizeranonky 3* = y. Maewo pisssmns y* + 81y - 702 =0, (v - 6)7 + 6y + 117) =0,y =6,
3'=6,x = logs6. Binmosin logs6.*

11. Poss'smarw piswsmnx 25 <1~ 25 4 2990
* Januimemo pisHAHHA Y BHTA

2% (z”’ - 1): 992. (119.2)
Tipn x 2 0 ynuist y = ¥* - 4 3poctae, oTie, 3poctac i dyukiin y=2"". Jlisa uacruua pisusiss

(119.2) — apocrasosa (ysktiis. Ha npowisky (0; <o) pinsins (119.2) Mac exwmitl poss’ssox x = 3. Tipu

xS ~2 NiBa MACTHIA HEAONATHA, OTAE Ha IPOMEAKY (— 50; ~2] posn'skin Heae. JIHINACTLCH TlepenipH-

N

T inrepnat (~2; 0). Tipw x & (-2; 0) Maemo 0 <% <4, -4 <x*-4<0,27< 2° “*< 1. Kpiu 1010,

mpHxe(-20)0<x+2<2i0<2"~1<3. Orke, npn x & (-2; 0) siiva acTHHa pisusEus (119.2)

wenme 1-3= 3, i posn’aakin e Mac. Bixmonize: x=3. *

4.2, PiBHSHHA, 11O MICTSITH HeBioMe I1ij| 3HAKOM sorapudMa aGo B 0cHOBI orapupma,
HA3HBAIOTECH JIo2apuGMinHUMIL.

Haiinpocrimie sorapupmiurie pisismmst log,x=1, se a>0, a#1, Mae epmHuik
PO3B IO X = @'

J10 HaRIpPOCTILMX JIOrapu(MIMHHX PIBHAHL HAIC/KUTL TakOK PIBHAHHA log.a = b.

Posrisiemo BCi MOXITHBI BUTIA/KH,

1)a=1,b =0, 10/t po3’sA3KoM PIBHAHEA € Gy/lh-sIKe JOJIATHE WACIIO, BLMIHHE BI/l OMHALLL.

2)a=1,b#0. Poss’s3kiB HeMae.

3)a#1,b = 0. Po3s’s3kiB HeMae.
1

4)a#1,b#0. PiBHAHHA Mae €MHHN PO3B’A30K x=ab.
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1. Posw’mamw pismssna log, (

S ) R I
AN e A2

Bianosine:x=-24.*
2. Posn’smams pieusmns logy (3x — 2)° = 0.

* logs (3 — 2 =0=~(3x-1)’=4"=1._—.>r3x»2|=|<=[§§:1‘L -

Biauosias: :E{%;l}“

3. Posn’smamw piswmia %(lo& 2+log, x—%log‘ 3) =2-log,5.
* Hics nepeTopets Maeo
log, x=4-2log, 5—]05‘2+%10g,3,
log, ¥=log, 256 log, 25~ log, 2+ log, 3,
25643 _ 1283

IBLAKH THCVN MOTEHIIOBAHHA OEPKHMO: X =
5 50 25

- Binmosine:

12843 ,
25
4. Poww'suamn pintana log, 5 =2.

\
* Lie pisnauns pibHOCHTbHe piBimio x—1= 57, apitH x

e

5+1 Bianomins:

5. Posw'sarw piwani log, log, x=—1
3 3

s
1 1

* log, log, x=-1 & lo x:Sox:(—] =
g’; ggx g; 3

Bianonias: x=—+

243
S JRCPWS.
4-3lgx  1+2lgx
* Ticas nincTanoBkk y = Ig x o1pHMaENo pisusmis

6. Posn s pitin

ot 3 e et
4-3y  1+2y (4-3)1+2y)

14=Sy=34-3)1+25). [05*~10y+1=0,

y=1 abo y=o-.
#2, yrot PRA
Yy 3 ¥ 2 Y 3 Y 2 9

Dy=l=lgxx=10:2) y

;
=lgx, x=10° =¥10. Bianosias: xe{m.i/ﬁ}. .
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PiBustis log of(x) = log , g(x) piBHOCIIBHE KOXKHi i3 cHCTEM

{8 = [fd-e)

7. Poan'szat pisusmns log 5 "T =

Tpuicaax

og s —
ST
* Le piBHARNS PIBHOCHTLHE CHCTEM]

Bignosiae x=

145
-5

Pinsrns Buzy 10g tya = 10g gw a, A€ @ > 0, piBHOCHTEHe Kol i3 cieteM

?‘; : g(X) 3)?: e
S(x)>0, a6o x)> 0,
flx ;tl x)=1
Tpmicaax

8. Posn'saath pinsuis 1ogy, , 5= 10g, 5, 5.
3 "

* Jlae pisisns piBHOCHILE CHOTeM]

Bianosias: x=
PiBnsns 10gggg(x) = f PIBHOCHIIbHE CHCTEMI
() =[/()
f(x)>0,
Slx)=L

Hpuraan
9. Posn’math pisRARAA logay (07 - 2x +3) = 2.
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2 9 3x* ~2x-2=0,
1 =2x43=(2x-1), i
2x-1>0, o x>t ox=”_3f1
2x-121 e
Binnosiau: x:#.‘

PiBrstrEs 10g o) fx) = 108 o) g(x) PIBHOCHITBHE KOXHIH i3 CHCTEM

{ /E,v = g(x). S(x)= glx).

L0 e ol

lﬂx g[‘ w}x H;

T s g :

log 2 _X(x) + 1) = logx,_X(lxz -x-s)v
[ P H———————

x? 1= 4x? —x-5,
24150,
X2 -x>0,
xF-x#l

KyGiune pismsnns x° + 1 =4x* —x - 5 Mac TpH Kopeni: —1, 2, 3. I3 L{HX TPhOX uHCeJ CHCTEMY 3710~
BoMBHAIOT, MMme kcna 2§ 3. Binnosins:x € {2:3}.*

PiBrstHEs 10g 0 9(x) = 10g g P(x) PIBHOCHITBHE KOXHIH i3 CHCTeM

7(x)= 8(2), 7(x)=8(2)
R bk e
_/'E.r 21 )%l

Hpuxaax
11. Posw’maru pisaunn log,, (3%~ 6)=logg, o(3x=6).
* Jlane piBHSIAS PIBHOCHTHE CHCTEM]

xe gz; 3,
x>2,

x>18
x#2

o x=3

Bignmosinkx=3.*

Tloxaykemo e psifi IPHKTIaZB, /e BHT1/THO 3pOGHTH Tepexijt Bijt PIBHSAHHS 10 3MIIIAaHOT
CHCTEMH.

Hpuscann

12. Pos’smarw pisssms logs, 3 (log‘ld(z:z —ax- z)) -0
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*loga, | (lﬂsxz_x(lxz ~3x- 2)] =0 {3x-250,

3-221
3x-2#1
S x=1+45.
Bianosia x=1+
13. Posn’smary pipwsmiix Ig 3x = 21g (20 - 3x),
2 3x=(20-3x]
; Ig3x = 1g(20-3x]
* Ig3x=21g(20- 34 e >
a3x=2lg( ‘)Q{zo—xng(o ) e x<-259 =

Biamonins: 5%.'
14. Poan’ssatu pisuaims logs (4% + 3x+ 5) = logs(x + 1).

* logy(4x" +3x+5)=3logy(x+1) = {“-‘1”‘* #+1), o {*’“"““r =

x+1>0 x+1>0

2 e
P {(x— Yot +x42)=0, Ly
x>,
Bianowine: x=2.*
15. Pouw s pisnia log(2x - 3) + log.x ~ 2) = log.7
* latte pinnsuuia pissocimie cHereni

2-350,
X-2>0, < {;32;7 e e TS
(2¢-3)x-2)=7 3 3

Bianosias x=

57,
17

'V BHTIafIKaX, KO/ PIBHSHHS MIiCTHTE JIOrapH(MU 3a PI3HUMH OCHOBAMH, CITij{ IpHBEC-
TH BCi JIOTapu(MHI /10 CIIUTLHOT OCHOBM.

Hpukaagn
16. Posy’smaru pismsuins logsx + loger + logsix = 7.
* Bpavonyious, mo log, ¥= %log,x, a Iug,,x=%logz X, Macwo piniiA Iog,x+%log,x+

+%Iog,x=7. %Ing,x:l log,x=4, x=3'=8L Biamonixnx=81.*

17. Poswsuah pisssms log} x +10gy,
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1+y
BIANOBIANO POSEAHEMO TpH BHIATKH:
1)logse=0ji=152) logsx =42 =3;3) logs &= =2, x=%. Bixwonizs: xe{—;-;l;:!},‘

18. Poss"ssams pismsmin 3% + 2% = 81
* 3rigno 3 opmysoio (9.6) §2 3%* = x'**, ome, name pisusuns pibHocwmHe pipusHmo 3% +
+2.3%4=81,3.3%=8],3%° =3 |gx =3 x = 10°. Bianonize: x = 1000. *

Posrsizemo pisrsts By ¢(x) ™ = g(x) #.
SIK npaBHIO, Taki PIBHSHHS PO3B’A3YIOTECS 3a JIOTIOMOrOKO JIorapH(MyBaHHs 050X Yac-
THA,
Dpssam
19, Poww’snatu pismsiia
s, L
10000
* Tlorapuibaeyion 0SB wacTHHR 28 ocHOBOI 10 Madwo (1g.x — g x = 4, awian Igz =1 abo
Igx = 4. Binnosizno x = 10 abo x = 10 000. Bianosiaw: x € {10; 10 000}. *
20, Poss’smsams pisssssa
’“‘"7] o

+ lorapmdmyioun oGWAsi MacTHHH PiBHAHEA 3 ocHoBOR 10, MaeMo %(lgx+7)lgx=lgx+].

Hexafi Igx = y, Toni %y’+%;r—1=n = 1460y =4, Bimosimo x = 10 aox = 10,
Bianosias: x € {10;0,0001}. *

Buxopucrans $popmyn (9.1) — (9.6) § 2 Moe NPUIBECTH /IO TIOTBH CTOPOHHIX Kope-
HiB aG0 BIPATH KOPEHIB.

Bisbmemo dopmyny (9.1): logu(pg) = log. p + loga . TIpaBa yacTuua wi€i piBHOCTI BH-
JHaveHa npH p > 0, ¢ > 0, a 11iBa NPy TaKuX p, g, IO MAKOTH OJHAKOBI 3HAKH.

Ok, SIKIIO BAKTH 11O (];opnyny (CTIpaBa HANIBOY, MOXKHA OJIEPXATH CTOPOHHI KOpeHi,

SIKITIO BYXCHTH 1O (hOPMYITy «3/1iBa HANpaBoy, MOKHA BTDATHTA Kopewi. ToMy Ha mpaxruri
BHKOPHCTOBYIOTh GLITBIII 3arabii (GopMymw:

log, (pa) = log,|p| +log,Ja|  (pa>0), ©.1)
tog, &= log,lp oz Jo| (pa>0). ©2)
log, p** =2klog,|p| (p#0, keZ), 9.3)

xog’,.p=%1ogm,p (>0, k#0, keZ x=0, [4=1).  (©4)




[image: image73.jpg]Cript 3ayBavarry, mo # dopmyma (9.1'), (9.2') Maiors sasHauery sume Bany. JhiBi i
TIpaBi XHi YaCTHHU BU3HAYEH] [PY PisHX OGMEXKEHHSX Ha p Ta g. [IpaBa uacTuHa piBHOC-
Ti (9.1") BU3HaueHa NP GY/b-KKX p, g, He PIBHMX HYIIO, a JIiBA YACTHHA — JIMINE TPH
TAKHX p, ¢, 110 MAIOTh OJHAKOBI 3HaKK. OKe, BiuBanHs Gopmym (9'.1) «aniBa HarpaBo»
MOKe TIPH3BECTH JI0 [IOSIBH CTOPOHHIX KOPEHiB, i TOMY B ZIaHOMY pa3i HeoBXiTHO 3poGHTH
TIEPEBIPKY.

Tpukaazn

21. Posn'samu pissnma

Ig(7x - 9)* + Ig(3x - 4) =

* Jrimio 3 opmynoro (9.3') Macmo pismin 21g [7x - 9] + 2lg [3x — 4| = 2, pisHockmLHe AauoMy.

|(7x-9)3x-4) =10,

i lgf7x-9|+1gPx—d4|=1 = Ig(7x-9]-p:
Hui 1g7x-9] +1gp—d|=1 & Ig([x-9|-pa=d) =1 {9 * 4
I
o122 - 55+ 3¢|= 10,
x22, xw
Temep Maewo 88 BHIATKH:
21x* - 55x+36=10, 212 -55x+36=_m,
ni 9 4 1B.] 2 4
e, == =, x#—
X 7 x 3 Xe 21 §7 X$3

Poan’skis Hemae. Binmonins: x e{% 2}. *
22. Posw'samH pisksmis

Toga(x* +2x-8) ~log, {1043 - x")

* Jlaiie pipHsHis PiBHOCIbHE PiBIHIIO

log, f” + 25~ s| =1+ Xugu,(lﬂ* 3x —x’) & logofa” +25-

4 {lx’-‘-lz—q:%, s {2|x1+2x~

10+3x-x2 >0 EERES

=1043x-x%,

Ockinsk i Tpien x* + 2 — 8 Mae Kopewi X = —4 Tax = 2, pO3rULTHEMO /1B BHNAJKH:
KBajpaTHHi T3 post

- 2<x52,
‘){2(8—21—x2)=l(]+31<x’ @1 =748 & x=
2

2<x<5,
2<x<5, 4313 Y
) {2(x2+2x—8)=10+3xfx1 = [x= et DR et

V13-7 A3-1
Rt

Biamosias: x e
i i





[image: image74.jpg]4.3. TloxaskeMo Ha NPHIIAJIAX, 5K PO3B’A3YIOTH CUCTEMH TOKA3HHKOBHX Ta Jorapudmi-
YHHX PIBHSHD.

M puscaam
1. Posn’smsaTh cHCTEMY piBHAHE

log, x—
X -5y +
# 13 TepIIOro PiBHAHIS CHCTeMH IaX0AHMO: log, x = log:
3HAUCHHA )° B APYre PIBMAHHA AaHO CHCTEMH: X — Sx+ 4=
y =2
Tepenipkoio BCTAROBMMO, 1o Niztxonss napi (1; 1) 7a (4; 2). Bizmonins: (1 1), (42). *
2. Posn’smiaTh CHCTEMY PiBHAHL

= log:y?, spimcu x = . TlincTanumo e
. x =1, x,=4. Bimosimo y =1,

{s" 7 =125
* JanHemo Z1AKY CHCTEMY Y BHIAALE

G5 _ g 2 ¥
461 _ g0, x-y)' -1=0, [}x-)]
Lt Ty Pl

Maeno 18 BHTAKH:

Binnowiab: (2;1),(1:2).*
3. Pons'snaTh CHCTeMy piBHAHD
3082 Jlogsy
20853 _ Jlouys’
* JiorapudMy10uH OGH/IBI YACTHHH PIBHAHD, OZIEPIKHMO

1 _logly
log, 2=1log, y-logsy, |log,x log,5" [log,x-logiy=1log,5.
log,3=log,x-logsX. | T logix |log,y-logix=log,7.
log,y  log,7

Toxknasium u = logsx, v = logyy, Macho cHTeMy

uv? =logy 5,
wv=log, 7.

{log, 5-10g, 7.

TlepemioiMo piBHARKS cHereMu: 1’ = logs 5 - loga 7, ik 1y

’ I
Focatbtmes mepusn Sistmoss GomEikol A e SINRNS PRI ¥ o il =
flog, 5-10g, 7
_ Jlogis
log, 7"

JHasti 3 APYFOro PiBHAMILS OCTAMIOF CHCTEMH MACMO 1t =




[image: image75.jpg]12. Poan'saaru pisnsiis:

2 5 1, 1 4
7-lgx 1l+lgx 127 S-4lgx l+lgx

13, Posn'sarw pisnsmis:

a)lgyi—x —lgy1-x* =2-31g1+x; 5)%(|gn|g2)+lg(ﬂn)-xga

14, JI0BeCTH CHPABE/UTHBICTE TEOPEM.
Teopesa 1. Pisnanns 2klogflx) = logag(x), ne a >0, a # 1, k & N, pisnocunsie cucmeni

74()=2(x)
f(x)>0.

Teopena 2. Pignauns (2 + 1)logafix) = logag(x), e a >0, a# 1, k € N, pisnocunsne cucmeni
[f""(x) ~5(3)

2(x)>0.
Teopema 3. Pignanns %mg,, S(x)=log, g(x), nea>0.a 1, pisnocunse cucmeni
7(3)=2'(x)
2(x)>0.
Teopena 4. Pisnsig 10gaflx) + 108g(x) = 1084 ®(x) , e @ > 0. a# 1, pisocunse cucmeni
1(x)-(x)=ofx}
7(x)>0,
2(x)>0.

15. Poss'm3aTH piBsmHms:
w)log;_, 2=log | 2 6)logs u(x’ -4)= log‘xlis(xz—d)

3 3ox
16. Poss’ssath pipsms:
2)lg (2x—3)} g (3x—2)' = 2, 6) Ig (¥ — 2x+ 1) =2lg (1 - x) + Ig (1 ++).
17. Posw’maTH pisss
2)1g°% — 10lgx + 1 = 0;6) 3lgx’ ~1g* (- x) = %; ») Ig' (v~ 1)* + 1g (x - 1) = 25.
18, Poss’sats pinusms:
a)lvg,x‘rlngﬁ x+log,

3

&

6)log, x +log, x+log,;x=7;

8)logy, 3=log?3x; 1) y/log, V3x -loggx=1.

19. Poss wmaru pisss:

6887 4 0w 1. ) 7wEe s g g glEn g B2y
20, Posw’ ssarw s

0
1g2-1 =2
DX 210°% | 6)x' 8 = (0001) 3 mx'%2 =256,

21, Posn’saTh cHCTEMH piBHHb:

23 =24 _ [0 [ =50
‘)[s‘»zu 4 5){log,X=1: 2 =y
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{Iﬂl&
. logi7 . Togs$
Teriep 1MaXOANO X | Y. u=log,x=“z§—’5, amigkn x=2" 0 5 v=logyy=
s
logi s ‘kwiv {mis
logss logy 7
Togs M ETIA o

Wi e A
- Bigmosiae:

xmoy=3

Bupasu
1. Poss’snama pisssna 3% = 1, se

a)flx) =" - 5x + 6; 6) fix) = sin Ix —sinx;

B)fx) = Ig% - 3lgr + 2 1) f(x) = Jim2-s5¥x-2+4.
2. Poan'matu pisssms:

09U =43, 6)10% ={100.

3. Posk'smaH pismsis:

a)3%!=5>2 6y 10"
4. Poss’sat pisRAmIA:

iy i
4= =371 =3 g0 g g g 0 a g .
5291 _3F 3P

5. Poas’snam pisniis

2)3" +18:3%=29; 6)9"'-36:3"+3=0,

6. Poaw’smatu piwmnus:

)44 -6'=18-9% 6)4"*+9°=6"; §)2"-5.6'+3"" =0,

7. Poww'sat pisstus:

-)(anJE x+(Js—'z‘/€ 1o 5)(3~1J5)%+(3+2J5)§=34.

8. Posw maw pintni:

a) 1+3§ =25 S)(Jn_ﬁ)x +[‘/2~_./§) =2%

9. Posw’msa pistomia:

a)leg“[—%): 2, 6)logalogs (- 2) =0 )2 <jog, 16,
10. Posn s pissmiis:

DXk 6)log(r+ 1)~ loge(l —x) =logs(2x + 3% 5)log, (x-+1)+3log, (v~1)=
lg(x+1) 3 3

=log, (1-x")+2
3

11. Pown'maTh pismsns:
) loga (x+2) — loga (v —2) = 2 ~ logs 8; 6) logs(x + 1)~ logs (1 —x) = logs (2 + 3);

a)lng,(x+l)+3log.(x4|)=log.(l~x')#2,
3 3 3
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1 1 29-3 2y-3 1 3
" >0, >0, [y<d a0 y>3,
y+z 3y-1" {(+2)3y-1) ) P55 23
>0, y>o >0, y>0
1 3
0<y<l ago >_).
[ & 3

Ll o M 3 Tl 3
Jlani 0<3 <3 ato 3 >? x<~1 abo x>log,;. Bignosias: xE(—-mzvl)U[lug,;,w).‘

Posrnismemo Hepisroeti By [Ax)[ < [x)]*. Dymiagis y = [Ax)]*¥ nasupactses
NOKAIHUKOBO-CMenenesoro. 3a O3HAEHHAM Taka QyHKii icHye e npu f{x) > 0.

MOXKITHBI TPH BHITAKH:

1) 0 < fix) < 1. JlaHa HepiBHICTb PIBHOCHIILHA CHCTeMI
0<flx)<l,
£(x)> ()

2)fix) = 1. Po3p’#3KiB HeMae;
3)flx) > 1. Jlana HepiBHICTH PIBHOCIIIBHA CHCTEMI
{ f(x)>1,
(=) <alx)
Tpuiaax
5. Poss " sah Hepissicts (x— z)‘= E

X -6548

* Banmeno xany nepinicrs y mrai (x2) >(x~2)". Poarmsmeno s pman:

0<x-2<l, 2<x<3, A
l){x’ 6x+8<0, {2<x<4, Zeee
(x-251, x>3,
3 {x’—6r+8>0, {Z<x o gk

Bianosiak x € (2:3)U (4 »). *

3ayBaykuMO, 1110 HEPIBHOCTI PO3IIHYTONO BHY MOXKHA TAKOXK PO3B’A3yBATH LUIIXOM
sorapugMyBarFs 060X HACTHH.

Hpuicaax

2
6. Poas"smarh nepinmicrs x°* <x*

*OBmacth pisatersis (0 o). Ha ik Mot oG sactuis sepianocti Ao Maeno pistociumiry
HepiBHicTh (6 ~X)lg.x <PIg X260 0 < (¥ + X ~ 6)ig x. Terlep poarbmeno i CHCTEMH HepinriocTel:
l){x:+x—6>0‘ {x<-3. 460 x>2,

lgx>0, X1, £33

[x? +x-6<0, [-3<x<2,
=) {lgx((), pe sy fsEsl

Binnosias:x e (0; 1)U(2 ). *
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§ 5. Mokaszunxosi Ta sorapudmiuni nepisuocTi

5.1. Tlpu po3B’s3yBAHHI [IOKAZHHKOBHX HEPIBHOCTEH BHKOPHCTOBYIOTH TaKi TEOPEMH.

& Jx)<gl):

S1x) 5 g#(%)
gl g%,
Teopema 1. {0<a<|

S(x) S qelx)
Teopena 2. {'; et o ()5 s

Tpmicnanu

1. Posn smats nepinmicT Py

'21%>3=1'%>2’. v
riZiHo 3 TEOPEMOI0 2 MAENO :TXZ>3 o :%:w & (x<-6a60x>2).

Binnosins: x € (- ;-6) U (2;). *

2. Poss’satu epinHicTs

22 _xea?
¢
R ‘
9 27,
* Jlasa wepinitics pipock LA epianocTi

(l)z(sfx’) ((l)j{l—uxx).

Jrizso 3 Teopemoio 1 Maemo 2(3 - x%) >3(1 —x +3%), 58 —3x-3<0,

AR T

3969 34465
o <x< .

10
Bizumosian: x E{

3. Poan’ st epismicms 247 + 1 <5 - 4%,

* 3anumemo JaHy HepIBHICTH Y BHIIAL %-4“ +1s%«4‘ a6o 4™~ 5 - 4"+ 4 <0. INoknamemo

4=y > 0 i oniepiuo crcTemy HepiBrocTel

2
[y -sy+aso,  [1S954 ooy
>0 >0
Jluni 1 S4'S4 e 0<x< 1. Binnoninsix e [0;1].*
1

4. Po3s’S3aTH HEPIBHICTS ———— > ——— .
oy T2 3o

208




[image: image79.jpg]5.2. ITpu posn’sisyBaHHi JorapudMIYHIX HEPIBHOCTEH BUKOPHCTOBYIOTE TAKI TEOPEM:

Teopena 1. {}’ognlf (&) <log.e(x). , o S(x)<g(x).

Teopema 2. {(1)052 fg) <108, 8(8) o, 1()5 g(x)>0.

T puraan
1. Pos’smati Hepiicts logos (3x + 1) < logas(1 - 4x).
* 3rigHo 3 TeopeMoto 2 Maemo logos(3x + 1) < logos(1 ~4x) = 3x + 1> 1 - 4x >0 &>

x>0,
PR A el poal I ey Einnaniuxg:e[o;l}‘
1-4x>0 <o 1 7

2. Poansarw Hepinuics logos loga (1 - 7x) < 0.
+ BuxopHeToBYIoTH rocizonHo Teopesi 2 i 1, Aaewo log, slog,(1-7x) <0 < log,(1-7x)>1 =

o 1=7T4>2 & x<—L. Bignonins: x<-1.
& &

3. Posn"ssarw nepinticth logs loga, 10go. (4x ~2) < 0. .
* BuKopeToBYI0uH Teopesi 1 i 2, Macwo logslogay logos (4~ 2) <0 < 0< logalogas(dx-2) <1<

& 1> logos(dx—2)>0,1 < 04<4x2<04% = 0,6<x<0$ +%-u,4"<',

Binmowias: x €(06; u.s+%-o.4“),'

2

Igx-1
Igx-3

21g

4. Poa’marw Hepisnicts >0.

* ToKknaniui y = Ig X, ONEPKHMO HepiBHICTH
(r-1)zy+1)

>0,
-3

—%(y(]n&qf! <. Maeo a sunazi:

'
I)f—;—<lgx<l. apiakn 10 2 <x<10;
2)3 < lgax, amizwa 1000 < x.

Bianowins: x e(L- IOJU(IOOO: @)

i

'Y BHIIAjIKAX, KOMH OCHOBA JIOrapu(yMa MICTHTh HEBijloMe, MOKHA 3 YCITIXOM 34CTOCYBa-
TH 3aTaTBHAI METOJ] PO3B’S3yBAHHA HEPIBHOCTEH,

Tpuicaaan

. Poaw'ssams wepiniions log, ‘”z‘ <0

x—
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0<x-1<1, [l<x<2,

h " flex<d,
Didatl , 135800 {x<—l‘ abo x>2.
2 P

Po3s’saKis HeMae.

s x>2, x>2,
o=
4x+1 1
2) 0<‘x+‘<L 0(: x<—; abo x>2,
- 3x+3 -l<x<2.
—<0,
x-2

Pos’sain Hewae. BiAnoBi: pose’smxin nemac. *
2+ eoci6 (aramsiit MeTo).

4x+1
)=log, , XL
Sle)=tog,s—
O6nacTs BismateI yHKILT fix) SHAXOANTLE i3 CHOTeMH
g2+ 1, o[- oot 59,
x= 4
x-1>0, {x>1, x>2
x=1#1, x#2,
Omxe, Difi)=(2; ). Hyai drynxasi sadinewo i3 pinsnms f() =0, log, , *2‘ ““2 le
= P

x=~1. OcKiflbkn wHei0 ~1 He BXOIHTS A0 OGAACTI BHIHA%EHNS AaHOT HYHKLT, BoHA He Mae Hyiib,

Qyuiatia f(x) Ha Beilt OGTACTI BHIMAUSHHA HeMlepepRra i He Mac KOPEHB, OTKe, 30epirac IHax.
f(3)=log213>0. Ile osmasae, mo fix) > 0 #a Beifi o6nacti Bsmasens, i HepiBicTs f{x) < 0 He Mae
O3B’ mIKiB.

6. Poss’mamu nepishicts loges (F +x) < 1.

* 1-4 coci6. Posrsmeno 25a BHIAKH:

l){0<x 3<l, [3<x<4,

3<x<d;
< rx2x-3, |xP2-3, *

x>4,

-3> A
P e 0<x+x,
0<x4xsx-3, |,
x* <=3,

Posa’skin Hemae, Biznosin:3 <x<d4.*
2+ cnoci6 (3aransnuti MeToa).
flx)= 1og,,,(x‘ +x)— 1

OBacs BHsHaviesiss ByHKIT saiizeno is cHerentit

x>3,

x=3>0, {x>3, F P

X 4x30, [x<=1, a6o x>0,
x-321, |x24, {

Omke, D(ffx)) = (3: 4) U (4; ).
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KOKHOMY i3 TpOMIKin (3; 4), (4; oc) (iyHKILA Herlepepsta i He Mac Hyiiin, OTike, 3Bepirac iax.

Dxe@:4). A3.5)=logos15.75 - 1<0. Orie, npix & (3; 4) fix)<0.

2)x € (4 ). f5)=1ogx30 -1 > 0. Orike, npnx € (4;) fx) >0.
Bianosiasx e (3;4). *

Poaw'sar H:pinuoc’li'
1 a)zu‘s3 27 6)16°20,5 - 8% 1)0,27 <0,04; )03 20,09.
2.2)2°-2""-120; 6)3* -3 -2<0; 897 +1210°3*% 1) 5-16"> 4",

7.5 053
s AT 2 2411

<= <3
2%-4" 2°-1 12,5447 3 ')2“””‘»\5
dg it < QP G i s
sa)(e-4)" >t 6)(x-3) <1
PF-x+6 3x’—1x—1 20~ x-
6.2) <0 8) <0,
|cg,(x’—x sr lvgg(rfl) log,,(x* ~x=6)-1

Tog,(x* - x)-1
) <0,
V3+5x-22%

7. 2) log logy (3~ 2) 2 0; 6) logy, logas (3 - 4x) <0; 1) logaalg(1 - 5x) > 0: r)lag, log, (5x+1) <0.
3

o

8.4) loga (35 +2) < 2 6) dlogis(4x +3) < 3; p) log; 22—t 51 =

3 %42

irolgxea o I@rtlgey log, (x+1)(x-3)
Igx—-1 2lgx-1 logy(x-3)

3x
;1) loggs -

Igfx*~6x+8)
Ig(x-8)

<log,,,2: 6)log,(x+2)>2; n) 10&,(;2 —x—2)$lng‘,‘(x+6}

9.a) <1

<k 1)

x-1
10.9)log, .
) E;sx+1

lx+!i<(x
3

1)log,.,,,(v+2) < n)logﬂ(xzfxfﬁ)sl; )log, —5x+s)<1; 9log,.,,

[ 1
yeghl x)zlog,JLzzlog,;: 3)log ; 7-log ;x+3> 0.

Bianosizi 10 snpas

§1. 1 a) (o -1]U[L ) 6) (12 1) 8) (- o0: 2)U3: =)
2. a) (pe. 9.9). D) - R. Dylkiisi HecHMETPHINA, HerepiomHiHa,
Jonamia v 8cilf 06AACT] BaHaNeHis, DYHKILS IPOCTAF Ha NPOMIKKY
(2: %), cnazae e npoNiikKy (- o2 2). B TowIi X = 2 Mac TokatbHd i
raoGumsHii Misinys; 6) (pie. 9.10). D(y) = R. Oynkuiia necumer-
PHUNA, HenlepioAuHA, AOKATHA Ha Bl 001ACT BHINANEHILA, DYHK-
ist apocrae Ha pikl o6macri psHavenns; B) (phe. 9.11). D(y) = R.
yukitia napia, Henepiona. QyiKIiA AONATHA 1a Beili oGnacTi
anuaucunge Ranais e nokeantirutt i rucke niarath s sctbiiva
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Y
3
y==log,(lx-2l-1)
2
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Puc. 9.12 Puc. 9.13

IpocTae na mpoMixKy (o5; 0), cnagac a mpomiskky (0; ); 1) (phc. 9.12). DY) =(-1; 3). Gymkuin
HeCHMeTpHYHa, Henepiozmana. y >0 mpk x € (0; 2), =0 npi x € {0; 2}, y <0 mpu x € (-1: )U(2;
3). @ynkuis spocrae mpi x & (~1; 1), cnaac npi x € (1; 3). Mac MoKatbinmit | roGQTHHI MaKCHMYM
y Touni x = 1. Tpadik Mae /ibi nepraKamssi acummronit: x=~1 Ta x=3; ) (pe. 9.13). D(y) = (-0
1)U (3; o). @yniuist neckmeTpina, Henepioguia. < 0 npu x € (- 03 0) U (4 ), y = 0 npi x € {0;
4},y>0 np x € (0; 1)U (3; 4). @ynxuist spocrae npix € (— ec; 1), criac mpi x € (3; o), Tpadi wae
v BeprukanLii acHMITTOTH: x = 11x = 3.

ng.a)W’,G)%: 0¥ N3 2.0)15,6)3.7.2°52

a- b+ab

B AT 1 W, =*5
3. 1 a)lgM=Zlga+—lgh-Zlge;  6)lgS=-—lgx+—lgy—lgz. 2.
§ BilgM ="igarT1gb="lge™ G)le TRl

EES
6)S=x3y5"

2, 8)S . 3.31.4.2) 7750 000; 6) 0, 0007433,

§4. 1.a) xe {2 3); 6) x=nk x=§+%, k neZ v) xe{l0; 100} r)x e {3; 258}

43415

2a)x=22Y g)x=+.
V3= 0%

3lg5+1g3 4-1g5 3
3ar=—t18 gc= dax==;0x=2nx=1/3.
D% Jgseeigs Tl W YE 5

ix)xe{l;log,%}; S)xe{—l;—ﬁ;l;ﬁ}. 6a)x=-2; G)xe{lng, log, } B)xe {150}




[image: image83.jpg]7.8)xe {22 6)xe{88). 8 a)x=26x-29. a)x=~%; 6)x=1/5, n)x:x%_

-1, 1 2 . V5-1,
2 2N

10.2)x= B)x=—; == 1k =6, 6)x=
x Yx=oi x=3 Q) x ) x

B) posw ki ewac.

»
lz.-)xe{uy,m!'i}; S)xs{xmm}. 13. a) posn'mkip Hemae, 6) x=2, 15, a)x=2+v22;

6)x=3.16. l)xe{ } 6) posn’skin Hemac. 17.n)xe{1o,2/'13}; 6)x=—1000; B)x € {L1: 11}.

3 32
18.2)x=27; 6) x=1: ) x=5.19. n)xe{%:ﬁ}; 6 xe{%ﬂ}; ») x=100. 20, ) x € {1; 100};

6)x € {0,01; 10}; ) x E{%;‘}v 21.2) (3; 1); 6) (0,01; 0,1), (100; 10); 8) (15 1), [?J%;Jﬂ,
1)(25:40) 1) (2: 1.

§5.1.2)x<2:6)xS S m)x2Tir) 2€x <22 )< L) xS 1w x e (- w1 0JU[2: ) x>0
sarex0U@=y 6x e(log, logs+ ]U(lng,l; ) .)xe(-»;log,gJu[mg,;;n].

4)x>1; 5);e(01)u[‘/—3“,w]~. B)x e (0 DU =), 5.0)x>5. 6)x e (3:4). 6.a)xe (-3:-2)U

UG 4 6) xe(l; 2% ) xe (-5} U4 4; r)xE(A-;-; )u(u} 7. 8222 S)xs[%.:—):

6)x e[—%. 1%); »x e(%: 1); 0 E[%:l).

9.2) x € (0; 0,1) U (10; 1000, 6) x e(05 O.I)U(JIE.IOO)—, B)xe (G 4y re(89). 10.0)x e (-3;

B)xe&(-18 E:OXr)xe(—%; ) 8 l)xe[—

DU =) 6)x e (12 ») xe--DU®@ 3L nx e(&.ﬁ—l", nxe3:6); &)x e(&, l)U

5 (52

b o) xe(4-HUELOU©:2; ®)x>1; a)xe[o- %]U(l:”)



