[image: image1.jpg]Hocanigute cucTeMy 3HauuTh 3a il KoedimieHTamm
a’scyBaTd, SKHN 3 HaBeJeHWX HUJKYe BHIAJKIB Mae
Mmicme:

1. CucreMa Ma€ €IUHH PO3B’A30K.

2. Cuctema He Ma€ posB’A3KiB (HecymicHa).

3. CucremMa Mae HeCKiHUeHHY KLIBKICTE DO3B’si3-

KI1B.

flx Bimomo, KokHe 3 JIHIHHUX DiBHAHB CHCTEMH
306paKyeThCA B CHCTeMi KOODAMHAT INIPAMOIO JiHI€K0.
Tomy oueBugHO, I10:

1) Cucrema Ma€e €AUHMIA PO3B’SA30K, AKINO rpadikm
PIiBHAHb MAOTh OfHY CHLIBHY TOUKY, KOODAHU-
HATU AKOI 1 € PO3B’ABKAMH JaHOI CHCTEMH.

2) Cucrema He Ma€ Po3B’sI3KiB, AKIO rpadiku pis-
HAHb — B3AEMHO IapajelbHi npaMi.

3) Cucrema Mae HeckiHUeHHY KiNbKicTh poa3B’aa3-
kiB, AKo rpadiku piBHaHE 36iraloThes (ofHA i
Ta caMa IpsMa).

Cucmema mae HeckiHueHHY KiabKicmb po3e’askie,

axwo koegiyichmu npu 8idnosidnux Hesidomux i 6ilb-
Hi YeHU nponopyiuni:

Cucmenma He mae po3e’a3kie, AKWO il Koepiyienmu
nponopuyiiki mix co6oio, ane He nPOnOpuilhi GiabHUM
YaeHaMm CUCeMu:

Cucmema mae €OuUHUIL pO36’A30K, AKULO KOePiuieH-
mu npu 6idnoeidnux Heeidomux He NpPONOPYIUHi Mix
coboio:
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§1. Toromxui neperBopenHs aare6paiuHnx BUpasis

Jii 3i cremenamu

CnpocruTa:

1,z liapte 6. (xiy)* (*y®) .

2. 228 - 25y 7.z 302
5,7

8. %‘1—- 8. (-6p%) (-2p*).

4. 3x%7 - 2xy%. 9. (-2a%° (-3a).

5. (*y5)°.

MuokeHHS CyM i MHOTOWJIeHIB

BUKOHATH MHOMKEHHS:
10. 2a (3a - 4b). 13. (a* - 3ab + 2b*)(a® ~ 2ab).
11. -2x (3y - x). 14. (@® - a* +a - 1)@ + 1).
12. 2 (3a — 4a® + b). 15. (a®- a’b + ab® - b®)(a + b).
Yu crnpasejJuBe TBeDAeHHS, 1[0 AKIIO @ — IiiIe
THCTO, TO:

16. 2a — 1 — HenapHe YMCIO.
17. 5a + 2 — mapHe YHCIIO.

«+ 18. 3a + 5 — Henapue umcIo.
19. % — TapHe YHCJI0.

20.
TlepeBipuTy npu pisHuX 3HaYeHHAX a (2; 5; —7; 6; 05 1).

wlti)__(t_w_?) B s Cveat

3




[image: image6.jpg]BukoHaTH MHOMeHHS:

21. (a + 5) (a - 5). 25. (2xy - 1) (2xy + 1).
22.(2a - b) (2a +b).  26. (5a° - 3b) (5a° + 3b).
23.(3b +a) (a —8b).  27.(a" + 4b%) (a" — 4b%).
24. (c® + a?) (a% - &%)

28. Yu moske % 6yt nimum uucaom? Hasenmits
TPHKJIALH.
29. Yu mosxe

6yTu minum unciaom? Hasexits
z+1

TIpUKIIaAu.
x

30. Yu mozxe 6yt ninum unciaom? Hasenits

e
TPUKJIa/A.

Buxonaru gii:
31. (b + ). 33.38b-a)®.  35.(2y - 5x)°.
32. (p - 2)%. 34. (5x + y*.

Bukonatn mii:
36.(a+1)°. 38 (2-a)S 40. (a* - 20)°
37. (c-a)®.  39.(6° +3)%.

Bukonarn aii:
41.(a +1)@® - a + 1). 43.(2a + 3)(4a® - 6a + 9).
42, (x - 2)(x* + 2x + 4). 44. (3a—4)(9a*+12a + 16).

Buxonaru aii:

45. (16a* - 9b?) : (4a + 3b).

46. (49x° - 81y : 9y + Tx).

47 («* - 20y + ¥ ¢ (x — y).
Buxonarn xii:

48. (a® + 3a% + 3ab? + b%) : (a + b).
49. (2 - 3x% + 8xy? - %) : (x — y).
50. (a® + b%) : (@ + b).

51. (@® - b% : (a - b).




[image: image7.jpg]PoskyialaHHs MHOTOWIEHIB HA MHOKHUKH

PoskiacT Ha MHOMKHUKHI:

52. 2x + 2y. 54. ax + a. 56. —30ax + 6.
53. 12¢ + 8d. 55. —2a - 5ab.

Pogkiactu Ha MHOMHUKH:
57.x(a+1)-y(a+1).

58.a% (x - 1) - b (1 - x).

59.5 (a—b) +2 (a-b)’.

60. 2 (a - b)> - (a + b) (a - b).

61. (x +y) - (x +y)°.

PoskiacTii Ha MHOMKHUKU:

62. 2y (a - b) - (a — b). 64. x® + 3x% + 3x + 9.
63. 3a — 3b + ax — bx. 65. x* — xy - 2x + 2y.
PoskiacTi Ha MHOKHUKH:

66. 10ay — 5by + 2ax — bx.

67. 6by — 15bx — 4ay + 10ax.

68. 4x% — 4xz — 3x — 3z.

69. 5ax — 6bx — 5ay + 6by.

70. 10a’ + 21xy — 14ax — 15ay.

PoskyacT Ha MHOMKHIKH!

71.256 = 2% 73. a* - b'. 75. (x —y)® - 2>,
72.4x* - 9.  74.(a+b)? - p* i
PoskjiacTi Ha MHOKHHUKH:

76. 9a%b* - (c - d)*. 79. (b + 5c)* - 9 (b - 0)%
77. (2x + 3)2 - (x — 1)%. 80. 16(x - y)* - 25(x + y)>.
78.9 (k + n)? - (k — n). 81. 16(a - 2b)*~ 9(a + b)*.
Poskiacty Ha MHOKHUKHI:

82. (x® + y?® - 2x%2(x® +y?). 87.a>-6a+9.

83. dab(a + b) — (a + b)°. 88. 917 — 6n + 1.
84.p° + ¢ 89.—a® - 2a-1.
85. 1 - 84°. 90. -6a — a* - 9.

86. 8a% + b3, 91. 9p*+ 6p%q + ¢°.




[image: image8.jpg]PoskiacTy Ha MHOMKHUKH:
95. (4a + 3b)° — 16 (a - b)’.
96. 9 — x% + 2xy - y°.

92. 5a* - 20b%
93. 3n” - 6n + 3.
94. a® - 2ab + b - %,

Po3kyacTy Ha MHOMKHUKHN!
97. 4a® - 20ab + 25b> - 36.

98. 25x* — 4a* + 12ab — 9b*.

99.a% - b* - a+b.

100. a® — a% — ab® + b°.

101. a® + 2ab + b* - ac — be.

102. a® - b5,
103. (a + b)® - (a - b)*.
Croporutu xpobu:
21xy 16x°y® 5 (a+0b)
104. 3 105. 2 3 5
14y 64x%y 15a (a + b)
a-b a* - 3ab
7. 2 3 s - 1315
19 b-a 109 m? + mn ab — 362"
52
108.58-8b  yjg actbe  yyp a'-BP
10a e* 4 be ac - be
Cxoporuty Apo6u:
ek 3
113, 2 =62 +9 115. _l:rx_z_
3 3x + 3x°
a-b - bt
114. o 116. —— Pl
CupocTuTu:
a+8 a+l 3x = 5x
2 e 121. 2
118.3p—2q_p—q. 122_2n+5_n—1
n n 6 8
2 2 2 p2 =
119, S _ 2 123, 80 =% 82
a-2 2-a ab b

c+d e—d
120. P +d2762.
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x~-y x+y 2a°+6a a*-9
126,20 __ 2
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CopocTurn:

129, WV 2ot
" a+b  a+b

b -2b+4 b°+8

130. 5
>+26+4 b -8
131 a®—ab—-3a+3b 3a-9
T a+xtax+x? a®-x%
4 e
132, xz_lzi u?
e 1 e I
CnpocruTn:
133, 5a o 5x 7 10ax e =% S 2ax
“latx  a-x  a®-x%||a+x  a-x a’-x?
b 2 a b a
134. - + sl==2%amk
b>+ab a+b b +ab (a +b]
3a 2a 6a® + 10a
135. + H 3
1-8 3a+1| 1-6a+9a®
1 1
186. (x* - 1) |——-——-1
5 )(x—l x+1

2
187, (5 4 2| (21,1
I ) S

2; 2
a’b + ab
138. S g
8a a-4
. + + 3 is
189 a+2 6-32 a’-4|'a-2
a-1 1-3a+ad® 1 a®+1
140. = = A s
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144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

a® —ab

a®b + b b*- ab

¥ a®

%+ a®h - a®

a+n a2+n2+2an]’[a+n a® -

b

1 )Y, 2% %
_[?;D:x_zyQL.
Legwees s . 2 4a il
2a-b b -4a® 2a+b| (4252
2abh - b fy_2a-3b
4a’® - 9b° 3b-2a]‘ 2a + 3b

b+
a®+ a®b + abz][ a+b

¥iali 1.
b2a® (b? o®

2

a*+ b+ a®b

a

a%?

ab alp?

2ab® - 2a°

a’+b? ( 6a+h  6a’+b*+a’b+6ab®  a +

b
a%+ b*

2

2 +g y x2-2xg+g2
xy+y® xa—xy = —xy] 2yd
2xy+2xy 7x+y Ki=11).

T + YL T2y~ - P x2+yz]

x (x%- y?).

1 - i 20 —10a),

a’-20-ax + 2x 8-8a+2° x-a ]
4
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[image: image11.jpg]BuaiiTu 3HAYEHHS BUPA3Y, CIPOCTUBIIY HOro:

1 a 1 1
154. - = im
4a—2 a2~4[a2—a a_l)upna :

mpu x = 15.

5 5 x* +10x + 25
155. [ ) : o

@+l o =
Bp s e

158. [1: +1]:{1~13a—2]npna=2.
a -a

159. BanumiTe Jo6yTOK TPHOX IIOCHIJIOBHUX HATY-
PATBHUX Yuces, GiIbine 3 AKUX .

160. Banumits A06YTOK TPHOX ITOCTIMOBHUX HATY-
pPaNbHUX YHCeN, MeHIIe 3 SIKUX 1 + 3.
161. BusnauTe MHOXXUHY HATypajbHHX Hap, fKi
IIepPeTBOPIOIOTE B ICTHHMY BHDPA3 PeUeHH:
37 —4x 29 - 3x

a)y:T 6)y=——4—; 6) 2y + 5x =19.

PigHAHHA 3 OXHIE0 3MIHHOIO

162. 3HaliTH MHOKHHY KODEHIB DiBHAHB:
a)3(x-T-2R2x+4)=T;
06)5-3(x—-9)=5(x+4);
8)bx -4 (x-3)=2-3(x+1).
. 163. BuucaTu mponyiiesi yucia B DIBHAHHSA, AKIIO0
BiZIOMO, 1110 BOHO Ma€ HeCKiHUeHHY MHOXKUHY PO3B’A3KiB:
a)0x-T=4x+4; 6)38@kx-5)-UO@x+1)=A
6)0x+5=ax-0]
164. BniucaTn npomyiieHi uncia B DiBHAHHS, AKIIO
BiJIloMO, 1110 BOHO HE Ma€ PO3B’ABKiB:
a)d(x+3)=A+Tx;




[image: image12.jpg]U (x+5-3x-1)=44;

6)2x-4)-Ox=4x+T7A.

165. Brucaru IponyIeHi 4ucia B piBHAHHSA, SKIO
BiZIOMO, 1[0 BOHO Ma€ HYJIbOBHH PO3B’A30K:

a)b5x-O@x-1=1, 8)8x-2(x-A)=0ux

6)0x-3x—-4)=4;

166. Ilpu sxomy sHadeHHI m Bupasu 3m — 5 i
7 (m + 2) piBui?

167. Tlpu sxoMy 3HaueHHi a Bupas 5 (a — 3) 6imn-
muit 3a Bupas 3a + 7 Ha 47

168. fAxe umeno Tpeba BigHaTH Bim 17, mob B
peaynsrari orpumarn 100?

169. 5 saxgymas uucio, noABoiB #oro. Bix orpuma-
HOro umcna BigHaB 24 i orpumas 76. fwe umeno s
sanymas?

Poass’ssaTu piBHAHHS:

170. 20 - 2y =y - 1.

171. 11y - 4 = 5y + 8.

172,26 - 4x=12x - 7 (x + 4).

178. 2 (2x +3)=8 (1 -x) -5 (x - 2).
Posr’szaTi piBHAHHS!

a2 Moy 1. 10-82-1_6x+3

175,228 g, 179.‘”‘%7—3:5"—8‘—1

176, 2224 _Loer 1 180.1-2x6‘5=3;".
,177.5g’=181’25‘. 181.y§2=yf3.

182. BraiiT MHOXKMHY KOpPeHIiB DiBHSHB:

a) (x - 4) (x+3)=0; ) (2y°+4)(8y-5)(y+3) = 0;
6)(x*+1) (x-9)=0; 2)z(Tz-38)(z+9)=0.

10




[image: image13.jpg]183. Posp’A3aTi piBHAHHSA:

a) x? - 3x =0; &)y’ -4y’ =0;
6) Tx - 5x% = 0; 2) 4x% = -3x.
184. 3Ha#iTH MHOXXHMHY KOpPEHiB DiBHSAHB!
a)x (x+4)-3(x+4)=0;

6) 7 (2x - 3)+8x (2x - 3)=0;

6)y (5y -~ 8) -3 (8 -5y)=0;

2) 10x (9x — 4) + 7 (4 — 9x) = 0.

185. PosB’A3aTu piBHAHHA:

)t -x2+x-1=0; o)y} -2%-y+2=0.
186. 3HaliTu MHOKUHY KODEHIB DiBHAHb:
a)x*-4=0; 6) 4x® +4x+1=0.

6) x* - 25x = 0;

187. Posp’A3aTy PiBHAHHN:

a) (x-1)? - (x+3)(x - 3)=8;

6)9 (x+3)*=(2x +1) (2x - 1) + 82.
188. Poss’AsaTi piBHAHHA:

-3 x+b5_,.

a 2x-1_x-2
2 3 ; ¥

)=

PiBHAHHA 3 ABOMa 3MIHHMMH.
Po3B’si3yBaHHA CHCTEM DiBHAHD

189. Bupasut: 3 piBHAHHA 3MiHHY Y depes ¥ i
sHafiT ZBa GYAb-SIKAX PO3B’ABKM DiBHSHHS!

a)3x+5y="T; 3

6)x—-Ty=1;

190. Buaiite MHOxuHEY map (xy), e x € N,y € N,
10 3a0BOJILHAE PiBHAHHIO!

a) 5x + Ty = 40; 6) x® + 2y = 29;
6) x* + 18y = 17; 22X +y*=0.

1




[image: image14.jpg]191. BmaiiTu KOOPAMHATH TOUOK TepeTHHy rpadira
PIiBHAHHSA 3 OCAMU KOOPZAMHAT:

@) 8x - 5y = 15; 2) Tx — 5y + Txy = 0;
6) 4x + 5y = 20; N x+yt=1;
68) xy +x+3y=38; e) 8x = Sxy.

192. Cxnactu 6yneb-ske JimiiiHe PiBHAHHSA, pO3-
B’SI3KOM AKOTO € Tapa umces:

a)(2;1);  6)(-3;2);  6)(40); 2)(0; -3).

193. BeraButy nponyimeni HaTypanbHi umcia, K-
o BiZoMO, WIO JiaHe PiBHAHHS Mae equHy mapy Haty-
PaJIbHUX po3B’sa3kiB (3; 7): [l x + A y = 17.

194. BeraButu mponymeni umera, sximo KoOpau-
HATH TOYOK IEPeTHHY 3 OCAMHU KOODAMHAT Ipabuka
naworo pisusuusa [ x + A y = 15 signosiguo JOpiBHIO-
0Tk A (0; -3), B (5; 0).

195. Cryactu cucreMy piBHAHB, POSB’SBKOM SKOI €
mapa 3HaueHb MiHHUX:

a) (1; 1); 6) (3; —4); 6) (0,1; -0,3); 2) (-0,5; 0,75).

ITpuitomu pose’nsyeanna cucmem deox
AiHidHUX Pi6HAHD

I. Cnoci6 nixcramosku. 3 6yxs-sikoro DiBHAHHS
CHCTEMH BUDAKAIOTh OAHY HEBiJoMy wuepes iHmry i
3HaltIeHuit BUPA3 Mi/CTaBIAIOTE y APyTe PiBHAHHA CHC-
Temu. Hanpuknaz, poarisaemo CHCTeMY PiBHAHB:

5x -2y =9,
3x+ Ty =-11.
3 Ieporo piBHAHHS cHcTeMHU 3HAXOJUMO

x=2!‘5—*9. *)

7 e i i g
Ilincrasnsioun samicTs x Bupas (*) B mpyre piBHAH-
HS CHCTeMHU, BHAXOAMMO:

3[3-‘/5*—9}+ 7y=C11,

3BiIKK oTpUMaEMo y = - 2.

12




[image: image15.jpg]Tpnkaan 589. Poss’sasatu HepisHicTh
4-x <\af 22,

Poss’szanra. 061acTh JOMYyCTUMMX 3HAYEHb MaHOL

HepiBHOCTL
x*-2x20, x(x-2)20 (van 14).
3sigen x 2 2 i x < 0. Poarnanemo BUIAAKH:

1. 2<x<4 i x<0. O6uasi wacTuHu HepisHOCTI
Hepin’emui, ToMy micas miJHeceHHs iX 70 KBagpary
OTPUMAEMO PiBHOCHIBHY HepiBHICTH

(4 - x)° < x* - 2x, abo 16 - 8x + x* < x* - 2x,

3Bi K]dx>§
L) 3"

TakuM GIHOM, MHOMMHA DO3B’A3KIB HepiBHOCTL
PiBHOCHJIBHA CYKYITHOCTI cHCTeM
2<x<4, x<0,
8 i 8
2D i b
3 3

poar’siayioun fKi (Mast. 15), 3HaX0AUMO g <x<4.
SN, /A >\
0 2 4 x 0 2 % 4 x

Man. 14 Man. 15

9. x> 4. JliBa uacTuHa HepiBHOCTi Bix'emHa, &
npaBa — fgofarHa. TOMY HepiBHICTH CHPaBeAIABA IIPX
Gynb-AKOMY 3HadYeHHI X, sKe HAJIEXKHUTDL JAHOMY IPO-
MikKy X > 4.

. OF’caHyioum OTPHMaHI pO3B’A3KHM: X >4 i

—g< x <4 (man. 16), maemo
M 8

4 £ %> g

wloo

Maux. 16

74




[image: image16.jpg]Migcrasnsioun 3HaliieHe 3HaUYeHHHA Y y PiBHAHHSA
(*), maemo x = % =T

Bimmosigs: (1; —2).

I1. Cnoci6 nogaBanns. Pogs’aAsaTu cucreMy piBHAHBL

2x - 5y =5,
3x — 2y =13.

TloMHOXHMO Bel WieHH NeplIoro piBHSAHHA Ha 2, a
npyroro — Ha —5. Toxl koedimieHTH npu y B orpuma-
HUX PiBHAHHSAX GYZyTh IPOTHIEKHUMH YUCTaMH:

4x - 10y =10,
- 15x + 10y = - 65.

Terep nodjeHHe JOAABAHHS IIpU3Bese KO PiBHAHHSA
3 onHieio aminHO0: — 11x = - 55. 3Bigcu x = 5. Ilixcra-
BUBIIX B Ileplle PiBHAHHSA 3HAUEHHS X = 5, 3HAXOAUMO
sHavenHa y: 10 - 5y =5, y = 1.

Bigmosigs: (5; 1).

III. Cnoci6 nopisasmns. et cmoci6 monsarae y
3HAXO/I’KeHHI 3HaueHHs ofHiel 3l 3MIHHUX (HaNpUKIan
X) 3 KOsKHOTO piBHAHHS cucremn. [laii, MpupiBHO©OYN
3Haiifeni nns x BUpasW, OyJeMO MaTH DiBHAHHA 3
ognHi€0 3MiHHOIO.

Ipukaas 196. Poss’szaTi cucTeMy PiBHAHB

5x —4y =2,
4x + 3y = 14.
Posp’szanns.
p= :1__1%2 s [Ger
x = #ﬂ . (¥%)

Toxi ésuz = -14—;31, 3BigKE Yy = 2.

Iligcrasnsioun 3HaliieHe 3HAYEHHA y y Oynb-sike
piBusHHSA cucremu (¥) abo (**), micranemo x = 2.

Bignogias: (2; 2).

13




[image: image17.jpg]Po3s6’asyeanns cucmem niniinux pienans
3a 0noOMO2010 6UIHAUHUKIE

PoarnsiHeMo cucreMy JHHIMHUX DiBHSHL 3 ABOMAa
HeBigoMuMH

ayx+by=c,
a,x + byy =c,.
SIkmo a,b, — azb; # 0, To BoHA Mac €IMHMI PO3B’ABOK:

_ Gby —esby 4165 —asey

a1y — azb, a1by — asb,
Bupas a,b, — a,b; KOMOBMMOCE IOZHAYATH CHMBO-

a; b
a; by
20 nopsadxy. PosrisHeMo, fK POSKPHBAETLCS BUaHAY-
HUK APYTOTO MOPAAKY

oM

» AKUY HABUBAETLCH 6USHALHUKOM OpY20-

alxb,
a, b,

B8a [omoOMOro BH3HAYHUKIB PO3B’A30K AaHOi ciic-
TeMH MOJKHA 3aTMCATH Y BUTJIALL (opmys

=a;b, — ash;.

a b ay e
_leyg by il
= . = 5
a b a; b
a, by ay b,
1 bl
Busnaunuk p,| = A Hassemo zonosnum, BusHAY-
2 IRy
¢ b a, ¢ = o
HUKH =A, =A, BignosixHo 6u-
. e by g G g

BHaAYHUKAMU ORA X i Y.

A A,
Omxe, x = X’ Ty= —A”- . ITi dopmysn nna sHAXOA-

JKeHHS DO3B’A3KiB cHCTeMH /[BOX JiHIRHWX PiBHAHL
3 JBOMAa HeBiloMMMH HasuBaloThcA gopmynamu Kpa-
mepa.
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[image: image18.jpg]Ik 6aunmo, rOJIOBHUI BU3HAYHUK CKJIANAETBCH 3
BifmoBiZHUX KoedimieHTiB npu HeBimoMux B Hill cuc-
Temi.

BusHAYHUK /1A KOKHOI 3 HeBigoMux A, i A, yTBO-
PIOETECH 3 TOJOBHOIO BH3HAUHMKA, AKIO B HBOMY
cToBMUMKY KoedilieHTiB npu niit Hepimomilt samimnTH
CTOBIYMKOM BLIBHUX WIEHIB.

Ipuxnan 197. Poss’asaty cucreMy piBHAHB 3a JO-
TIOMOTr0i0 BU3HAUHHUKIB:

8x—-8y=-2,

Tx — 10y = 4.

Poszp’azaHBsA.

Bigmosins: (2; 1).

Bnpasu
PoaB’A3aTH CHCTEMH CIIOCOOOM IMiACTaHOBKIL
8x — 4y =10, 9x - Ty =2,
98. 199.
18{21+3y=1. {3x+5y=8.
& PosB’siBaTH CUCTEMH DiBHSHB CIIOCOGOM JI0NaBaHHS:
5x + 3y =11, 201 b5x -8y =2,
200'{3x+2y=7. *18x + 4y = 10.

Po3B’s3aTH CHCTEMH DiBHAHBL CIIOCOGOM TOPIBHSH-
Hsi Ta 38 JOTIOMOrOI0 BU3HAUHUKIB:

8x -3y =25, 5x+4y=-2,
X 3.
o2 {2x +Ty=9. 20 {Bx - by =21.

15




[image: image19.jpg]Pos’szatu cumeremMy piBHAHE, BHKODHUCTOBYIOWH
meron ayea:

8x-2y+2=2, 2x+3y -52=2,
204. {x - 5y + 22 = 206. {3x — 2y -2 =3,
2x+3y-82=2 4x + by — 3z = 10.

8x-38y-2:=17, 4x-8y-2=0,
205.18x - 2y + 52=—4, 207.{2x+y-2z=1,
2x+y—-z=4. 3x +4y — 5z =2.

Posp’sasary cucreMy piBHAHD:

x—2y =11, ol
208. {3x + 2y = -7, 212.{2 E":l”:‘*” il
4+ Ty =31 e
SY=3" Z+5 A
20047500 o o m&{§“*?:;‘§%
x+8y - 4dz=34. W= =2
2x +3y =8, %—%:1,
210. {x - 2y = -3, 20442 3,
3x-y= 1+T=8
a:. b
2x +8y-5z=5, Z+Z=2'
211.{8x - 2y + 3z =4, 215. D
4x+y-3z=2. stz=2

Po3e’a3yeanna pienans 3 modynamu

Tloxaxemo sacTocyBaHHS OBHAYeHHS aGCOJIOTHOL
BeJIMYUHU TIPU PO3B’A3YBaHHI DIBHAHE 3 MOAYIAMHU.
Tpuxananx 216. Poss’sizsatu piBHAHHSA
lx -2+ |x - 4|+ |x - 6] = 12.

Posp’sizanas. Ha uncinosiit oci Bigknagemo sHaven-
Hfl 3MIHHHMX, OPH JKUX 3HAUEHHS KOMKHOTO MOZYJIS
nopieaioe Hymo. I1i TOUKH PO36HUBAIOTH YHCIIOBY BiCh
Ha IPOMIKKM 3HaKOCTANOCTi (Ma. 1).

16




[image: image20.jpg]2 4 6 %
Man. 1

3HaxXOoAUMO 3HAYEHHS 3MIHHOI JJIi KOKHOIO 3 yT-
BODEHHX MPOMINKKIB.

x <2, z 2 2
2 2 —xt4—xt6—x=12; {x:O. g

6) 2 <x<4, 2<x<4,
x=2+4-x+6-x=12, |x=-4.
Hemae posB’sskiB.
&) 4<x<6, 4<x<6,
x-2+x-4+6-x=12, |x=12.
Hewmae poar’askiB.
2 x> 6, %z B crsing
x-2+x-4+x-6=12, |x=8. -

Binnosins: 0; 8.

Ilpore sycTpiualoTsesi piBHSHHS, 1[0 MIiCTATE CyMY
MoayJiB, ajye B npoueci ix posp’s3yBaHHSA HeMae Heo6-
XigHOCT] PO3TJISAATH IIPOMIKKHM 3HAKOCTAIIOCTI.

TMpuxaax 217. Posp’szaTu piBHAHHEA
lx -8l +2x— 1| +|x+ 7 =-2.

Posp’azannsa. Hemae nifiCHHX KOpeHIiB, OCKiTBKH
cyMa HeBif'éeMHHMX umceJ He MOXKe JIODIBHIOBaTH
BiA’€MHOMY YHCITY.

Tpukaanx 218. Posp’a3aTn piBHAHHES
e+ 2/ +[2x -8/ +|x - 1|+ |x -8 -8x+12=0.
Posp’sizanas. 3anuinemMo PiBHAHHA y BUTIAIL
lx+ 2/ +|2x - 8/ +|x - 1| + |x — 3| = 8x — 12.
JliBa uacruHa piBHAHHA HeBin’emHa. OTike, piB-
HSHHS MOke MaTH JiificHi kopeHi, sikmo 3x — 12 20,

TO6TO TIPH x > 4. A Ha I[bOMY IPOMIXKY BUpasH, 3aru-
caHi B KOXKHOMY 3 MOJYJIB, JOLaTHi.

17




[image: image21.jpg]PiBHSAHHA piBHOCHIIbHE CHCTeMi

x 24,
*+2+2x-8+x-1+x-3=3x-12.
3.5. Hemae poss’siakis.
Bianosixs: HeMae po3s’A3KiB.

Ipukxax 219. Poss’ssaty piBHAHHEA

e -2 +|e+le+2+|x-8+|x+8-4=0.
Posp’asanns. 3anunemMo piBHAHHA y BUIJIAML
le =2/ + x|l +|x+ 2|+ |x - 3|+ |x + 3| =4 - 22,

JliBa wacTmHa piBHAHHS HeBinx’emHa. Orxe, piB-
HAHHA Gyfe MaTH po3B’ssok mpu 4 — x° > 0, 3Bigkm
— 2 < x < 2. Kpim Toro, sniBa yactuHa piBHAHHS € map-
HOW0 QYHKIIi€0, TOGTO AKINO X, — KOPiHb JAaHOTO DiB-
HAHHA, TO i — X, Tex #oro Kopins.

TakuM YUMHOM, LOCHTH 3HAWTH KOPEHi ZaHoro pis-
HAHHA Ha npomixkky 0 < x < 2, a gKI[O BOHU €, TO 10
HUX CJIJ JOJIYYHTH KOpeHi, IPOTHJIEKH] 3a 3HAKOM 0
sHafinenux. Ha namomy npomixky maemo:

Pox+2+x+x+2-x+3+x+8-4=0,

aBigkm % + x + 6 = 0.
PiBHAHHSA He Ma€ PO3B’A3KIB.

Binmosinek: Hemae poas’s3Kis.
Bnpasu

Poss’asaty piBEAHHA:
12

220. V(x - 8)7 = 1. 223.
221, Vax" - 4x +1=3. 224
202 28l
x+3
225. |x| - |x — 2| = 2.
226. 3uadiTn HaliMeHIIe Iijle YUCIO, 1O 3aJ0BOJb-
HSI€ PIBHAHE |x — 8| + 2 |x + 1| = 4.

x + 1] =2x + 1.
3 — 2/ =2x +9.

18




[image: image22.jpg]Posp’sizaru piBHAHHSA:

227. |x - 1| +|x+2 - |x -3 =

228. [2x - 9 + |x - 6] + x = 4.

229.5 |x - 2|+ |x + 1|+ |x - 1| + 7 = 3x.

IleperBopenns aareGpaiunux BUpasiB

Apupmemutne 3HALEHHA KOPEHA

Hpuxax 230. V(2 - V3 )% =[2 -3 | = 2 - V3.
Hpmeaan 231 V(I - V2 )' =[1 -VZ [=VZ - 1.
Mpuxnan 232. V(2a - 7)? =[2a - 7| =

2a - 7, axmo a>%

—2a+7,srmnoa<%.

Ilepemeopenns paduxanie

B mpuxnanax 233-247 BcloAM MaioThCA Ha yBasi
apudMeTHyHi KopeHi, IpEYOMy TaM, e HeMae 0cobiu-
BUX BKasiBOK, BiAmOBiZl AaHi 3a ymoBu, mo GykBu B
MipaAMKaTbHUX BApasax O3HAYAIOTH NOAATHI uHcaa, i
pisHuNi BUAY a — b POBIIANAIOTECA TPU @ > b.

233. lo6yTi KOpiHE 3 HOGYTKY, npoﬁy, CTeneHs:

1) V144 - 169; 3) \l 25 27, 5) Va®26%%;
9) 4343 512 - 8; 4) Vizsa®; 6) ¥=3227%.

234. BunecTH 3-Mij 3HaKY pajguKana:

DB 2316 3) 32 VT6a%e; 4)— 25"4.

6m
235. BHecTH MHOXKHHKH T pauKal:

1) 533 3) b V% 5) 22y \];—;
2) 2 V3; 4) a* Yax;

19




[image: image23.jpg]236. 3BinbHUTH miakopiHHUE BUpa3 Big Apoby:
4 2 2
Vg 9ih alVE oy VI
y
237. BukoHaTH MHOMEHHS:
1 Va¥ -\ 3) (V3 +2) (V8 +5);
2 ava - 2\, 4) (2a + 3V%) (3a - 2V%).

238. BukoHATH MHOKEHHS:

D (x+y +Vy) - Ox+y -y

D Na+b-Va-b) - (a+b+Va-b).
239. Buxouartu JineHHs:

s
1) ‘VW:\/%: 3) (5V48 - 6V27 + 2V12) : \3;

2) ?\/l_gzs‘\jZ—%—; 4) (xVy - yVx) : Vay.

240. PoaknacTu Ha MHOMKHUKH:

1) V2T +V14; 2)5+V5; 3)ab- Va; 4)a*a.
241. Croporuru Api6:

V10 + V15, )a+v’a—lf. 3]3\/1??—3\/?.
B+1Z' D b+vab’ e

242, BuxonaTu nii:

DIF N NeT NS 3 Ve Ve NG

243. Bukonaru fii:

1)

1) (aVab)®; 2) (m? N\mPn)%  3) 2 - VY.
244. Buxonatn fii:
1) (& +V7 +V4 -V1)%

2) (V& + 23 - V4 - 2V3)%
3) (V8-5 - V3 +5)%
245. J1o6yTn KOpiHb:

VYT 2VavE mNez 4 Vaa.

20




[image: image24.jpg]246. 3aumuTH ipparioHATEHICTS y SHAMEHHUKY ApoGy:

12 2 3 a
= 2) —; 8) —; 4) —.
i Vz el Vo
247. Bamma'm ipparfioHansHICTs ¥ :saameammy zxpoﬁy:
.
DelEr DEani i

Apugmemuyne 3HALEHHA KOPEHA
Yy npuxnadax i poze’azxax

Tpurnan 248. CpocTHTH BUpas

A=zx+1+Vx?—6x+9 + Vx+10x + 25.

Posp’sizannasa. Bupas A BusHaueHui Ansa Beix mific-
HUX 3HaUeHb X, OCKLIbKH

2 -6x+9=(x—-37%20 i
2%+ 10x + 25 = (x + 5)° 2 0.
I'Iepe'rBopnMo #ioro:
A=x+l+m+m=
=x+1+|x-38+[x+5.

Ha umcioBi#t npsmiit BigraanzeMo Ti 3HaYeHHS X, TIPH
AkmX x —3=0 1 x+5=0 i posrnAaHeMo BHpa3 A Ha
KOKHOMY 3 OTPUMAHUX [POMIYKKIB 3HAKOCTaIOCT] (MaL. 2).

-5 3 ®
Man. 2
a) SIxmo x < - 5, TO

A=x+l—-x+8=2-5=-x=1;

6) axmo — 5 < x < 3, To
A=x+1-x+8+x+5=x+9;

21




[image: image25.jpg]6) sIKIo x > 3, TO
A=x+1+x-8+x+5=38x+3.

—x—1, armo ¥ S—5,
Bimgnosige: A = {x + 9, saxmo - 5 < x < 3,
8x + 3, axmo x > 3.

IIpuraan 249. CnpocTuTy BUpas

_Na+x- Na+x -Va—=x
“Na+tz+va-z
2ab :
Ans x:bTi , #Kmo a > 0, b — b6yxab-Ake AilicHe
THCIIO.

Posp’szanns. IleperBopuMoO JaHmil Bupas:

,' ,' _2ab
_Va+x-Va-=x b2+1‘ b2+1

\/a+x+\/a—xv.\/a+ 2ab 2ab

el O BB+l

=\l 4 -\b+1|—‘\’aL-lb—l}_’b+HA{b_1'.
bz \/—lel [6+1[+[p-1|

Ha 'mcnomﬁ upAMill IO3HAYMMO 3Ha4YeHHA b, Ipu
akux b+1=01ib-1=0, 10610 b=-11ib=1. Pos-
TJISIHEMO BHpa3 A Ha KOXHOMY 3 OTPUMA&HUX IPOMisK-
KiB 3HakocTasocTi (Mai. 3).

T—b-1-b+1 &7

22




[image: image26.jpg]6) axmo -1 <b <1, T0
BN it
b+1-b+1

i

8) sikmo b > 1, To
_b+l-b+1_1

“b+1+b-1 b

lb, axmo |b| <1,

, sxmpo B > 1.

Bnpaeu

CrpoeruTy Bupasu:
250. Va’ + 6a + 9 + Va® - 6a + 9.

2
Ry A ke , aKIo a # 0.

a 1
a {———2’1 ]+1
a-b

—_—— . FIRNIG &> 0,6 % b
Va® - 2a% + ab®
3 1 2 1
253. + 4 -
[\/x—l \/x+1] [\/x—l \/x+1]

Z+b2
Anxx:—Z'T,axmoa>0,b>0.a:b,a=e—b.

254. Vx +2Vx -1 +Vx —251 -1, axkmo 1<x<2.
1 1

252,

2 PR
255, M+ 2)" +(m - x) ikio 2 szn
1 1 e+l
(m + x)* = (m - x)*
(m>0,n>0).

ITepemeopenna cxnadnux paduxanie

Bupasu eudy VA + VB nasusaiomves cxnadnumu
keadpamuumu paduxanamu (KOpeHAMY ).
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[image: image27.jpg]Jl7ist IepeTBOpeHE KOPHCTYIOTECH (GOPMYJIOI0

m"\/A+VA2—b +‘\/A - VA%-b
=l 2 g 2

neA>0,B>0i4%-b>0.

Iz dopmyna cnpomye ckirafHuit pagukai, sSIKIo
A’ - b — roumwit KBampaT, ajge B IBOMY BHIAZKY
3pYYHiIIe KOPUCTYBATHCH GLIBII MPOCTHME OYERMIHM-
Mu popMymamm:

Na+b+2Vab =Va +b, )
Na+b-2vab =Na —-Vb |, ze a>0, b>0. (%)

Tipukxanx 256. Ciipoctuti Bupas V18 + 2V45 .

Posp’asanna. [{is Toro mo6 3acrocysarn Gopmy-
ay (*), sanumemo umcio 45 y BUMIAAi AOGYTKY ABOX
umces, cyMa AKHX KopiBHIoe 18. TakuMu uucramu €

15i3 (15 -3 =45,15+3 = 18).
Takum unHOM,

V18 +2 V45 = V15 + 8 + 2 V15 - 8 = V15 + 3.
Bignosigs: V15 + V3.
Hpukaxax 257. CupocruTu Bupas V19 — 2770 .

Poss’asamma. 3anumemo uucno 70 y BurIsami mo-
OyTKy ABOX umces, cyMa AKHUX gopisHioe 19. Taxumu
uucaamu € 14 i 5. Omxe, sacrocyBarmu dopmyry (¥%),
AicTareMo

V19 - 2V70 =V14 +5- 214 - 5 =14 —\5.
Bixnosis: V14 - V5.
Tpuxaan 258. CupocruTy BUpas

.
V4 +V15 - V4 -V15.
Poss’szamEs. V4 + V15 - V4 — V15 =

_A[8+2VT5 A[8-2V1F _
=N > \ : =
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[image: image28.jpg]Bixnosins: V6.
Tpuxaan 259. CopoctuTu BUpas

a=-V13+30V2+V0:42 .
Poss’szanna. V13 + 30 QZ«%W =
=V13+30V2+ V8 +1 =V13+30 V3 + 22 =

=V13+30 (VZ + 1) = V43 + 30 V2 =

=V43 + 2450 =25 + V18 =5 + 3 V2.
Bianosixs: 5 + 3 V2.

Bnpasu

CrpocTuTH BUpasu:

260. V5 + 2 V6.
261. V9 + 4 V2.

262. 7+ V48
263.V6 -2 V5.

264Af6~—d1_-\/—1—2—1—.
265. V11 - 4 V6 - 2 V2.
266. V17 -4 V9 + 4 V5 .
267.VV5 - V3 -v29 12 V5 .

268. L L

N7T-Vzg +1 Vreved -1
269. 2 V3 + V5 - V13 +:148 3

270.(N5+2V6 + \NB+v2 ) N2 -3 .
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[image: image29.jpg]271 V8 +V11 +6V2 — V5 + 26
"Va+V6+25 - V7 + 210

2B i3 2-\3
V2 + V2 + V3 VZ-V2-3 |

272,

Tomosicni nepemeopenns
anzeGpaivnux eupasie

Bnpasu

CrpocTHTH BUPA3H:
Vx +1 1
e =T,
xVx +x+Vx 22—z
4 4—a. 4 4=
PR RS DTG TELT S S

2 (m —n) .‘m‘t\[n_s-
1 1 Aja+1
275. :(1 )
\/71—+Va+1+\f.n‘—‘4a71] i a=1
3 3
276. L= 3 o
V1+x+ x) (\/1—):2 )
ab®+ ¢
277. [Va + =25 |: (6Va + bVab® + ¢).
3 W] g e
278. (Vab - ab M
) a+Vab| a-b
279 m+Van'_m—Vm2—nz . 4mV z-
\mAm=nZ mam®-n? | n* )
b —\ab a b a+b
o ”*J;ws)'[mw*m_a m}
231‘["—*"7_1,,‘[;"‘“’—A B 5 Vb
" a+ab 2Vab |a-Vab a+Vab |
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[image: image30.jpg]2 2Va - +b
22, [r el o w «3
a\a + b\b 2V
283[\/74—\/— \/—] (a-[>)+\[‘7+‘17
a=x a + Vax' 4
2 22X (r =y
a + vax
V=¥ - Vo vz -Va
285 [J:,\f; wa]( 7
I FE
286, =1 2% +xt g,

4 i
3 _
LS BET T R R o
Va-1 Va1
a>0,a#l.

88.V1_x2_1 [ 1-x V1+x }

& - Vi-x%+ x -1 ‘/_- -z

@ +bV5 (g +¥&Y
. (ST - ) (S8,

90. V2a +2Va® 5> —Va-b
2a-2Va®-b? +Va-b

,0<bs<a.

3adavi na nopienanns eupasie

ITix uac posp’sizyBaHHA 3aay Ha TOPIBHAHHSA UUC-

JIOBUX BHDA3iB BHKODHCTOBYETBCH 3HAK V. Bim osHa-
9ae, Mo NOPiBHIOIOTECS JBA Ynciaa 1 HeBizoMo, ke Mixk
HUMHM chiBBigHomenHs. lle sanucyersca Tak: a v b.
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[image: image31.jpg]Slkmo mMu 3po6UIM DiBHOCHILHE TePETBOPEHH:H, T06-
TO 3HAK HEPIBHOCTI He 3MIHMBCH, TO 3aJUIIAETHCH
BHaK V. Km0 >k 3HaK HepiBHOCTI 3MiHMBCH, TO 3HaK
v MiHfeTbest Ha 3HaK A. Tak pobumMo mOTH, HOKH HE
npuiizemo no oueBmAHOI HepiBHOCTi. Bposymimo, mo
KOMM 3HAK Vv 3aMiHIOE coBo0 3HAK <, TO 3HAK A
saMiHIOE cOG0I0 3HAK > i HABMAKM.

puraanx 291. IopisraTn: A = ;Vf iB= 1/?
Posgp’szaHHEA. iré‘ v 1/5, 2V2_7 v 2V5_3,
\iz8 v Wizs.
OuesugHO, IO A 128 > ﬂ\/ﬁ. Tomy 3Hak Vv 3aMiHIOE
3Hak >, TobTo A > B.
Tpuxaan 292. Mopisusamu: A = V101 - V35 i B = 4.
Posp’szanms. V101 — V35 v 4,
V10T v V35 + 4.

O6uzBi YacTUHY HepiBHOCTI TOAATHI, TOMY
(VI0T)? v (V35 + 4)?,
101 v 51 + 8 V35,
50 v 8 V35,
2500 v 2240.
Ouepnzno, mo 2500 > 2240. Tomy A > B.

Bnpasu
TlopiBEATH:
293. A =5 +3, B =6 + 2.
294. A = (VT + V2)°, B = 2'8.
295. A = (V6 - V3)%, B= (6 - V2)*'.
V6 +1 E
5V10 - 25 g
297. 4= Y10 + V8, B=5.

296. A =
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[image: image32.jpg]Keadpamnui pienanns

Posp’as3aTH piBHAHHA:

298. x (x — 15) = 3 (108 - 5x).
2 L)

209, 35 +9 4x° -9 o

300.

Tlpuxaax 301. Posp’sizaTh piBHAHHSA
(x +5) (2x +1) (x* = 16) = 0.

Posp’azanns.
NE+5=0, [22+1=0, [x*-16=0, [lxl=4,
>0, x20, x20, x20.

RiZICH BUILTMBAE, 10 TUIEKH X = 4 € KOopeHeM DiBHSAHHS.
Bigmosins: 4.
Bnpasu

Poap’siza™i piBHAHHA:
302. x (x—-5)(x+3)=0.

303. (x + 7) (2x — 1) (x* + 4) = 0.
304. (x - 7) (3x + 5) (5x — 8) = 0.
305. (Vx - 7) (x*-1)=0.

306. (Vx + 2) (x* - 49) (x + 2,5) = 0.
807. (Vx - 5) (x> —4) (x + 8) = 0.

308.

B3acmocyeanns meopemu Biema dnn ycnozo
P0O36’A3yeanna K6adpamHux pi6HAHY,
AKL MaOMb payionanbHi KOpeHi

PanionanbHi KOpeHi KBaJDATHUX DiBHAHL MOXKHA
1aXO[MTH YCHO, 3aCTOCOBYIOUN TeopeMy Biera.
Hexa#t naso noBHe KBajpaTHe DIBHAHHA

ax’ +bx +¢=0, *)
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[image: image33.jpg]Hpukaax 590. Poss’szatu HepiBHiCTH

36 +x-x>>4x-2

Poss’sizamns. 3HaxoguMo 06JacTh JAONYCTUMUX
3HaveHb JaHol HepiBHocTi. Maemo:

6+x-x°20, abo
? - x-6<0. *
Ockinekm x; = 8, X, = - 2 — KOpeHi KBajpaTHOro
Tpuusnena x’ — x — 6, To poss’saxoM HepiBHOCTI (¥) €

quCcIOBMH Bifgpisok — 2 < x < 3 (mau. 17).
Poarnsiremo Bci Mok MBI Bunanku (mai. 18).

1. — 2 < x < 7. Jlipa yacTHHA HepiBHOCTI HeBix'eM-

Ha, a mpaBa — Hencnarﬂa. ToMmy HepiBHiCTH BHKO-
HyeTheA TNpU OyAb-KOMY SHAYEHHI X, IO HAJEXKUTH

NpOMiXKKy — 2 S x < ;

- ; E +
=2 8 < s 3 1 3 x
Aot

Man. 17 Man. 18

2. % < x < 3. O6uzaBi yacTUHN HepiBHOCTI HeBiA €M~

mi, Tomy micas IifHeceHHs KO KBaApaTy OTPHMacMo
piBHOCHIBHY HepiBHicTE: 9 (6 + x — x7) > (4% — 2)%
54 + 9x — 9x° > 16x7 - 16x + 4,
2=2=2 <0,
Kopeni xBajgpaTHoro TpudieHa x* - x - 2 popis-
HIOIOTb X; = 2, X, =—1. Poas’askom namoi mepiBHOCTL
Ha YHCJIOBOMY NPOMIKKY, IO POITIAARETHCH, € YHCTIO-

Buit iHTepBan 3 <x<2 (Mﬂ.ﬂ. 19). O6’exHyIOYM OTPH-

MaHi pesyabTatH —2 < x < E i % < x < 2, AicraHeMO
npomisor —2 < x < 2 (man. 20).
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[image: image34.jpg]o Mae pamnioHaNbHI KOpeHi X i x,. [MoMuOHUBIIN
06H/Bi YACTMHY DiBHAHHSA HA @, AiCTAHEMO:
a*x? + bax +ac = 0.
Tosnauumo ax = y. PiBuaans nabyne BUAY
y? + by +ac =0. (%)
1le piBHAHHSA BiApi3HAETHCH Big Buxigmoro (¥) TaM,
o Tepuit KoedilieHT NOPiBHIOE 1, a ocraHHi#l —
no6yTky kpaitHix KoedinienTis. PiBHAHHS (¥%) crano
NpUBEJEHWM i TaKMM, IO Ma€ i xopeni. Taxum
YHHOM, iX JIerKo 3HaiTH YCHO, BUKOPMCTOBYIOUH Teope-
wmy Biera. Hexait me GyAyTh 3HAaUeHHA Y, i y,. Topi,

TIOBepTaoUNCh [0 MiZICTAHOBKH, MAEMo, II0 a4X =Y, i

% i =tls g o rh
ax =y,, sBiAKE X, = 5 Xy = o

Bucnoeox. Insi Toro, mo6 MoBHE KBazpaTHe piBs-
HSHHS, 110 Ma€ APOGHi KOpeHi, PO3B’A3aTH YCHO, BUKO-
pucToByioun TeopeMy Biera, HeobxinHo:

a) TpuBecTH JaHe DiBHSHHS ax®+bx+c=0 mo
pIBHAHHS BUAY ‘(,l2 + by +ac =0;

6) KOKHMI OTPUMAaHUR micis pPO3B’A3aHHA IIpUBE-
eHOTO KBAIDATHOrO DIiBHAHHs KODiHb POSALIMTH Ha
nepIuuii KoedilieHT MOBHOr0 KBaApaTHOro piBHAHHS.

Tpuxaax 309. Poss’ssaT yCHO PiBHAHHS:
2x% - 3x-9=0.

Poss’ssamEa. [ |
2x” - 8x -9 =0;
- 18

X = =8, xy =—%.

Bigmosimm: 3;
Tipuxnan 310. Pose’s3ari piBHAHHS:
4x?-x-5=0.

njw oo

Poss’a3anus.

4x* -x-5=0
- 20

30




[image: image35.jpg]®
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Bianosias: %; -

Bnpasu
; Po3B’s3aTH PiBHSHHS YCHO, BUKOPUCTOBYIOUM TEO-
pemy Biera:
811. x*-x-2=0. 319. 2x* - 9x + 10 = 0.
812. x> -x-6=0. 820. 52> +x - 4=0.
313. x> - 8x+ 7= 321.16x" - 6x - 1=0.
314. x* +11x+10=0.  322.3x° -8x+4=0.

815. x> +4x - 32 = 0. 323.8x* + 5x -8 =0.
816. x? - 4x - 12 =0. 324. 3x* - x-4=0.
317. x® + 2x - 35 = 0. 325. 5x° - 3x -8 =0.
318. x* — 4x - 60 = 0. 326. 4x” +8x - T =0.

Posknadanns xeadpaminozo mpuinena
Ha NiKIIHE MHONCHUKL

Mpuxaan 327. PoskjaacTh Ha MHOKHUKHI:
Tx®- 2x - 5.
Posp’azamns.
7x® - 22 - 5=0;
-35
x, = % =1, xz=—%.

7x2—2r45=7(x—1)(x+%)=(x—l)(7x+5).

Bignosigs: (x — 1) (7x + 5).
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[image: image36.jpg]Bnpasu

PoskacTu Ha MHOMKHUKH:

328. x* + 5x - 36. 333. 3x% - 2x - 16.
329. x* - 8x - 28. 334. 6x% + 2x — 4.
330. x? + 10x — 24. 335. 8x* + 8x - 5.
331. x* - x - 30. 336. 16x° - 8x - 3.

332, 3x% + 5x - 12.

IIpn poskJIafaHHi MHOTOUTEHa HA MHOMCHUKI cmix
BKasaTH Ty UHMCIOBY MHOXKMHY, Ha fRill sajada Mae
6yTn poss’sizama. Ilpu mBomy HeobXiHO 3a3HAYUTH,
10 MHOTOWIEH MOXKHA DO3KJIACTH HA MHOMKHUKM HA
nauidh wmcsosift MEOMIHI, AKIIO Bei KoedimienTH, AKi
BXOASITh y MHOMHUK, & TAKOXK MOMKJIMBI 3HAUEHHS
SMIHHMX HagexaTh Nilf YMCIOBIH MHOMKMHL.

Tpuxnax 337. PoakjacTu MHOTOWICH at + 4b* ma
MHOYKHUKY Ha MHOKMHI PaIlioHATbHUX dHCEIl.
Posp’asanud.

o+ 4bt = o + 40 b% + 4b* - 42 b7 =
= (a2+ 2b%) — 40%® = (a® + 2% — 2ab)(a® + 267 + 2ab).

Tpuxaanx 338. PoaxjacTii MHOIOUIEH x> +x+1Ha
MHOMKHUKY HA MHOJKHMHI PalliOHATBHUX THCEN.

Posp’AsanHd.
Prx+l=(P -2+ @P+x+1)=
cR2 P -+ @ rx+ )= @-DE+x+ D+

+(xz+x+1)=(x2+x+1)(13-x2+1).

ITyuni npuifoMu Po3s’A3yBaHHSA PiBHAHD

PoarasHeMO AedKi MeTOAM pO3B’i3YBAHHS DIBHSAHD
TpeTHOro i BHMINE CTETeHiB. 3acTocyBaHHS LMX METOAIB
JoTioMoke WA dYac PO3B’S3YBaHHS HECTaHJApTHUX i
CKJIaJHUX 3afad.
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[image: image37.jpg]Beedennsn donomiscnol ne6idomor
(3azanvnuli éunadox)

Tipuraan 339. Poap’asaTn piBHAHHSA

2 2

X=X Xi=x+2

L =1,
P —x+l x-x-2
Posp’sizanns. [ToEN3NMO cTeliHb PiBHAHHS mifcra-
HOBKOIO x° — x + 1 = y. PiBnsnus Habyne BUrIALY
Y1 gl -

y y-3 2
micsist meperBopeHb AicTamemo: y® + 2y — 3 = 0, 3Bigkm
Y, = - 3, Yy, = 1. TloBepratounck 10 MiJCTAHOBKH, PO3-
B’ABYEMO DIBHAHHA: P ox+l=1ix’-x+1=-38.

Bignosias: 0; 1.
TIpukraan 340. Poss’azaTy piBHAHHA
2 - x+38 2" _x

3 2x* - 4x+3 6

Posp’sizanns. [lepeBipka cBiguuTh, mo x =0 He €
KopeHeM piBHAHHSA. PoaniiuBmm obuABi YacTHHU piB-
HAHHA Ha X, AiCTaHEMO

2x* - x+3 2x _A
3x 2x*-4x+3 6

YncenbHUKY | 3HAMEHHMKY JIiBOI YACTUHHA DiBHAH-
HA poaninuMu Ha x MMOYJIeHHO:

21(—1+§
e

2. 3 g
Teneps 3po6UMO MiCTAHOBKY 2x — 4 + e y. PiB-

HAHHA HaGyjAe BUTJIALY:

a6o, micaa mepersopews, 2y° + 5y — 12 = 0.
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[image: image38.jpg]3 . o
Maemo: y, = - 4, Y, =7 1, HOBEPTAKTUCH A0 MIA-

CTAHOBKM, PO3B’A3yEMO CYKYMHICTL PiBHSIHB

S T e L
x z 2
o . 3
Binnosias: 2; e
Bnpasu
Poas’s3aTyl DIBHAHHSA:
1 2 6

341. 4 - .

#2-8x+2 x°-8x+3 x*-8xr+4

2 _

342, 2% —32+2 5,5, _os2-0.

9x*-3x-1

843. (2 -Bx+ - (x-2)(x-3) =1.
344.x+§ +x=424§.
x x

345. x (x - 2) (2" - 1) = 24.

347

‘2 +8x+2 x+b5x+2 24

348. (222 + 8x - 1)’ -5 (2x* +8x + 3) + 24 = 0.
x4+ 2x+ 7
2+ 2x+3
350. (x2 +3x +5)> - x” - 3x - 11 =0.

349. =4+ 2x+ 2%

\2
351.(:(79] rx=2+8
x x
3 2
352, —————5=8-x—x".
it

353, (2x - 8) 2x - 1) (x + 1) (x + 2) = 36.
354, — Loy ol B L

ZH2 w8 xSl b
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[image: image39.jpg]2 - 10x +15 _ 3x

355. — = ]
x° =6+ 10" =i — B+ 48
sse, Y tBr om T
Nz +1 S

857. 5x% + 35x — N2 + Tx — 2 = 86.
358. 2 Vx? - 5 \x = 3.

359.x N -3 V¥ = 4.

360. (x - 3)>+3x - 22 =Vx" - 3x + 7.
361. (x-8?2=3Vx"—bx+ 17 - x.
362. x% +5x+4 =5 Vx? + 5x + 28.
363. V327 + 5x + 8 - V322 + bx + 1
364. 6x° — 9x — 20 =8 V2x* - 8x + 5.

i3

Pienannsa 00nopioni i maki, wo 3600amecs
0 00HopidHUX
Tpuraan 365. Posp’a3aTy piBHAHHSA
@l -x+1)2+x® (222 - x+1)-6x*=0.
Posp’szamns. Ouesnzso, mo x # 0. Poanimmmo
»6uABi HacTHHY DiBHAHHA Ha x* i AicraHeMo -

e 2 e 5
(2x° :+1)+2x :+146=0.
x° x

2
—x+l A
Tlosrauumo y__zx_ = y. Pisusuna Habyne BU-
2
cnany y® +y — 6 = 0. 3sincu y, = — 8, y, = 2. Buxinme
DiBHSHHS PIBHOCHJIBHE CYKYIHOCTI DiBHAHB
ot 2]
2x x+1:_3i2x x+1:2_

2 2
% x

Ilepme piBHAHHA He Mae AificHMX KopeHiB. Poa-
3’ i3KOM Zipyroro Gyne x = 1.
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[image: image40.jpg]Ipuknan 366. Poap’szaTu piBHAHHES

V2xr -1 -2

3
4
V(2x - 1) (2x - 3)

Posp’szanns. Po3MiMMBINM NOWTEHHO YUCEILHUK
Ha 3HaMeHHHK, JiCTAaHEMO:

Afze-1 4Af2x-3 _8
3 =1 . 3

2x —

Po6umo 3amimy L y. Pipmauus crame
2x-38
1

8 5
TaKUM: Y — e a60 micysA IepeTBOpeHb:

3y’ -8y -3=0.

s 1
Bgiacn smaxomumo y, = 3, y, = - 7 (He 3ax0BOME-

i/2x -1 -
2x -3

use). [loepTaeMock 10 MiACTAHOBKH

Bixmosins: _18201 s

Mpuxaax 367. Poss’sasaTu piBHAHHS
Vax+6-Vx-9 =% \3xZ - 21x - 54.

Posp’s3amns. BanuieMo piBHAHHS Y BULJIAMLL
1 s 4
6 VEx+67-6 V(x—-92=5 V(Bx+6) (x-9).
Ilicranemo ogHopiaHe piBHAHHA. OckinbKH x # — 2, TO,

1
pos MBI 06UABI YacTUHY piBHsHES Ha V(3% + 6)°,
OTPUMAEMO

= _9 } 4 =
e g {x 9]15 x=9.

3x+6
. Pip-

Pobumo migcTaHOBKY
HAHEA Haby/le BUTIALY 5_1/2 + 5y - 6 =0.3sincn y, = %.
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[image: image41.jpg]3 .
Yo =— 3 (ue sanosospHs€). IToBeprarounck 4o mifcra-

1

y %,
HOBKH, AiCTAHEMO

3x+6

= %, aBingkm x = 25.
Bimnosine: 25.
Bnpaeu
Poss’asatu piBHAHHA:
¢ YA 1
368. (| 4|22 1T
(x + 1] f x <
2

A §

60—

370.
371. V2 =
372, 2,5.

2
373. Ve + 17 + V-1 =2 Va2 - 1.
374. 2\5x + 1 - 2V2x - 5 = 3 \(@x - 5) Gz + 1).

375Nx+6—‘/x—9~-“/}—3x—54 .
3
* #+3 5
376. \ij+3 BNF B

Jonosnenns do nosnozo xéadpama

Hpurnax 406. Poss’asatu piBHAHES

5 1 st
@27 (Pr2r 9
Posp’szanns. [loMHOKUMO OOUMABI YACTHHU DiBHAH-
et 4 40
HST H: #0 M&EMO'__ JC—:— abo
s Ha xt (x ). ETT e




[image: image42.jpg]2z 40
—2]1+[x2+2 9

JlonoBHMMO JTiBY YaCTHHY DiBHAHHSA JO IOBHOT'O
KBajipaTa CyMH ABOX BHDasiB, TOZABIIH 10 060X YaCTUH

. Maewmo:

PIBHAHHA 10
xt-4

)

d Npo2et i sahuiindD e sgat
-2 -4 (2*+2 9 " xt-4’
; 2 % 40 " 2x*
3Bincu +— = 6
o [xZ—Z 2+ 2 gl gt
(2t Y_40 2z
A‘4J_9 -4

kX
4
=y. Pipuanus Haby-

Pobumo mimcTaHOBRY —p
xt -
+ y. Poss’ssaBIy #oro, gicraHe-

9 0
Ba€ BULIANY: Y~ = g~
MO Yy =gu Yy = % TakuM YUHOM, MAEMO CYKYIHICTH

PiBHSAHB!

Iipukaas 378. Poss’sizaTu piBHAHES
9x°
i 1
(x + 3)
Poap’sizanas. JONOBHUMO JIBY YacTHHY PiBHAHHA
/0 TIOBHOTO KBajpaTa pisHWI, A0AaBIIX 10 oBox wuac-
2

2

.

THE — o . Maewmo:
x+3
g BEE e 02E Lo bx
%+8 (x4+3)7° x+3
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[image: image43.jpg]W 2
3Bigcu (xz = 9o . Pobumo mizcTaHOBKY:

=7-
+38 x+3
= y. Pisusinns mabysac Buraany: y° = 7 — 6y. 3zia-

2

x+3
en y; =- 7, y, = 1. PoaB’aayemo CyKymHicTh PiBHAHE:
Xz = s
x+3

+

Binnosins: 1;2—

YIpusnan 379. Posp’ssary pisasmas x* — 8x = 7 = 0.

Posp’szannsa. 3annilneMo PiBHAHHSA y BUIVISAL:
x'+1=8x+8.

JlonoBHMMO siRy WacTUHY DiBHSIHHS [0 IIOBHOTO
KBaJpaTa CyMH, JOAABIIM [0 060X YacTHH 2x%. Maemo:

xt+2x% +1 =222+ 8x+8.
Hicramemo (x* + 1) = 2 (x + 2)°. Beigen
2 +1=t2(x +2).
Jlase piBHSHHSA PIRHOCUJIEHE CYKYIIHOCTI DIBHSHB!
P -VZx+1-2V2=0i P+V2 x+1+2V2=0,
.. VZ2iVNgVZ -2
Bignosins: e
Mpuxaan 380. Poss’szaty piBHAHHSA
x* +10x* - 125x - 54 = 0.

Posp’sizapng. J[ONOBHUMO mepilii JBa YjieHa piB-
HSHHS JO [IOBHOIO KBa/JpaTa CyMu:

2 +10x® + 25x% — 254 — 125 — 54 = 0
abo micas rpynyBaEHA
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[image: image44.jpg](x* + 5x)* - 25 (x* + 5x) - 54 = 0.
Po6umo mizeraHOBRY x* + 5x = y. Pipusunsa Haby-
Bae BuryIsny y* — 25y — 54 = 0. Bpigen y, = 27, y, = -2.
Po3B’s13yeM0 CYKYIHICTh DIBHAHb:

22 +5x=27 i x¥+5x=-2.
Bixmonims: = 5+ \/133; =bit \/17'
2 2
Bnpasu

Pozr’azaTy piBHAHHEA:
2
38l 2%+ —X =3
A +x)

Lol oow Y onel 0
382.[x_1]+[“J_ 0.

883. x* — 12x + 323 = 0.

384. x* +4x® - 4x + 15 =0.

385. x* + 6x° - 27x - 10 =0.
386. x* — 6x% + Tx? + 6x -3 =0.
387. x* ~ 10x® + 24x% + 5x - 6 =0.
388. x* - 8x + 63 =0.

389. x* - 8x® + 64x — 57 =0.
390. x* ~2x* + x - 30 =0,

360pomno-cumempuini piGHARNA

, B6opomno-cumempuMHUM PIGHAHNAM Hemeepmo-
20 cmenens nazgemo pieHANHA 6U21I0Y

ax*+ bx®+ cx’+ dx +e=0,
6 AKOMY BUKOHYEMBCA 3IANEHCHICTL MiNC Koegpiuien-
manu 2 = (2 ¥
mu =7
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[image: image45.jpg]Hpuxnax 391. Posp’sisary piBHAHES

4x* - 162° + T2? - 322 + 16 = 0.
Poss’ssanns. Bresnumocs, Mo piBHSAHHS 3BOpOT-
e
16 |-32
06unBi yacTuH pirHAHHT Ha x? (x # 0). [Micns Tpymy-
BaHHA AicTaHeMO:

He: — piBHicTs BuKOHYeThCA. Poaaimumo |

4[13+%]416 fx +2]+7=0.
% { x

Tloszrauumo x + % =y, 3Bigku
2edoyoa *
x
Iligcrasnaroun (¥) B piBHAHHSA, AicTaHEeMO
4 (y*-4)-16y+7=0, abo 4y’ - 16y -9 =0.

: 9 1 5 = 2
3sincu y, = o0 Y2 == 5 Posw’ssyemo cyrymmicrs pis-
H,{st+3_2ix+.2_,_l

2, X0

Bignosins: 4; é

SIKIMO 3BOPOTHO-CUMETPUYHE DIBHAHHA HenapHOro
cTeneHs, TO BOHO 3aBK /1 Ma€ KOpiHb x = — 1, mpudomy
YACTKA Bl AieHH JiBOI YacTUHY PIiBHAHHA HAa X + 1 €
3BOPOTHO-CHMETPHYHAM MHOT'OYWIEHOM NapHOro CTelneHd.

Bnpasu

Posp’aAsaTy piBHAHESA:

392. x® - 2x* —2x +1=0.
893. x* - 3x* -8x +1=0.
394.3x% - T2” - Tx +3=0.

2 +l x—iJ:E).
x

395. x + 3
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[image: image46.jpg]808, oy (CTLIES
"+ = 9[_:: Ij 1
2 18 x . 38
397,2+?—3(E+;]:s_

398, x' + 2% - 10x + x + 1= 0.
899. x* + 4x® - Tx? - 4x+1=0.
400. x* + x* - 6x +8x +9=0.
401. 9x* - 18x% - 7x* + 122 + 4 = 0.
402. 2x* - 3x% + 522 - 3x+ 2=0.
403. x* + 5x° + 4x* - 5x +1 =0.
404. x* + 2% — 112% + 4x + 4 = 0.
405. 2x* + 32% - 13x" — 6x + 8 = 0.

Teopema Besy ma ii nacnidxu

Arwo koedivienmu 36e0eH020 PIGHAHHA

a2 ta, P+ +a%=0,

de ay, a,, ag, ..., a, — Yiai wucaa, mo yini Kopewi
pienanns cald uyramu ceped iNoHUKIS BLILHO20 H1EHA.
Ko mismit xopisk x; mia6opom sHaltaeHo, ALINMO

MHOroWwieH Ha x — X;. JacTka Bij AlJeHHS — MHOro-
wier (n - 1)-ro cremeHA. AHaJOriyHo mIyKaemo ioro
KOpPiHB.

TIposoBxyeMo Iiei mporec HOTH, MOKHM He OTPH-
MaeMo Icis [iJEHHA MHOTOWIEH APYroro CTemneHs.
TIpupisHsBmA HOro Ko HyJs, AicTAEMO pmaamm ZpY-
TOrO CTEIeHs, KOPeHi AKOro 3HAXOAUMO, PO3B’A3YIOUN
KBaApaTHe DIBHAHHA.

Tpuknag 444. Poss’s3aTu piBHAHHS

H+x®-2?-Tx-6=0.

Pozp’azamas. 1[igi KOpeHi HmIyKaeMo cepei duces
+1; +2; +3; 6. [ligcTapnsioun Ii Yucia B PIBHFHHHA,
3HAXOAMMO KOpiHb x,=—1. JlimMo MHOTOWIeH Ha x + 12
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[image: image47.jpg]e Lo e e
ab b T8 263
=3 g
i Dy
=6x—0
=6 =6
0

Po3B’sizyeMo yTBOpeHe DiBHAHHA 2~ x-6=0.
BHaXOAVMO KOpiHbL cepell ALTLHUKIB BiNBHOTO WieHa
MeTozioM minGopy. Maemo x, = 2. Bukonaemo AlneHHs:

28 pa=blr—2
2t 2t 2492+ 3.
2A—Nx
2x%—4x
3x -6
3x—6
0

Poss’aayioun piBHAHHA x* + 2x + 3 = 0, 3Haxonu-
MO, 1[0 BOHO He Ma€ JiHCHIX KOpeHiB.
Bigmosias: —1; 2.
JlinenHs Moske OYTH CIIPOIEHUM 3a IIPABUJIOM, SIKe
Mae HasBy cxemu l'oprepa:
Pienannsa, sxe MGe payioHanbri KOperi
Gg X"+ 6y 2"+ e, 2+ a, =0,

de ag, @y, ... » @, 4, @, — Uiai wucaa, 3800umbcsa 0o
0 1 n-1 n
PiBHAHHA, SIKe MAE Yili KOpeHi.
TIOMHOXHUMO TOYIeHHO OGUABI YacTHHU DIBHAHHS
Ha af ', Jlicranemo

n-1

n-1 _.n-1 a1 x + ol

non
af x" +.ay af X" AL @, GG

Tlosnagumo

agx=y. *)
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[image: image48.jpg]Pisuannsa nabyBae BuraATy
Y ra v ta, el y+alta, =0.

SIKIo naBe PiBHAHHA MaJIo palioHaNBHI KOPeHi, T0
YTBOpeHe Mae Iinmi kopeHi, fiki, Ak i B momepexHBOMY
BHIAAKY, CJiJ IIyKaTH cepej AiIBHHUKIB BiabHOTO
wTeHa.

Poss’AzaBiny yTBOpeHe DiBHAHHS, IIOBEPTAEMOCH
no mincraHoBkM (¥) i 3HAXOAMMO KOpeHi jaHOrO piB-
HAHHA.

Tipuxanan 407. Poss’sizaTu piBHAHHESA
52% ~6x” +11x - 2 =0.

Poss’szamna. [ToMHOKHMO 06HABI uacTHHU piB-
HAHHES Ha 5°. Maemo:

5% 2% - 6-5% x” + 55 - 5x - 50 = 0.
Tlosraunmo
S5x =, *%)
Toxi piBHAHHS Habyxe BUIIAALY
y® - 6y? + 55y - 50 = 0.
IIini xopeni #oro Irykaemo cepes AiIBHUKIB umcia
50 (Tobro cepex umecen t1, £2, +5, £10, £25, £50). Ma-
emo: yy = 1.
YacTka Bin Ainenms muorowrena y® — 6y’ + 55y —
— 50 Ha y —- 1 jae TpHUIeH y2 — By + 50, akuit He Mae
AidicHux kopenis. IToBepralouucs A0 MiACTAHOBKH (%),

AicraHemo x = %

Bnpasu
BuaiiTu ocravy Big AlneHHs:
408. (3x* - 22° + 55" — x + 2) : (x - 1).
409. (x® + x* - 3x® + 42% — 5x - 6) : (x +1).
410. 2x* + 2° - 82> + Tx —5) : (x - 2).
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[image: image49.jpg]411. [lpu sKOMY aHa4YeHHI @ MHOTOUJNEH X°— 3x2 4+
+ Bx + a npu gigeHHi Ha x + 1 mae ocrady, IO AOpPiB-
mioe 4?

412. Tlpu AKOMYy 3HaueHHi @ MHOTOWIeH 2x° — 3x° +
+11x2-x+a npHu AineHHi Ha x + 2 Jae ocrady, o
ZHopisHioe 3? ~

413. Jlano muorounmer 2x° - 3x% - ax + b. fAxux
YHMCIOBUX 3HaUeHb TOBMHHI HabyTw a i b, mob MHOro-

ujleH IpH JAijeHH] Ha x + 1 JaBaB ocTady, IO JOPiBHIOE
7, a npu AiseHHi Ha ¥ — 1 — ocrauy, o AOpiBHIOE 57

414. BusHAYNTH, IpHA SAKOMY 3HA4YeHHI K MHOrO-
wren x* — 4x® + kx® - 13x + 6 giyuThca Ges ocraui Ha
X =2

415, Tlpu sSKUX 3HAYEHHAX @ i b MHOrOwIeH ax’+ bx’~
~ 87x + 14 ginurscs Ha x* + x — 27

PosryacTy Ha MHOKHHUKH:

416. x* - 7% + 16x - 12.

417, x* - 2x° + 5x% - 8x + 4.

418. x* - 3x% + x* + 3x - 2.

419. 2° + x* - 6x° - 142% - 11x - 3.

Posp’a3aTH piBHARHA:

420. x* - 8x% + 18x - 6 = 0. 5

421. x* - 4x* + x+6=0.

422, x° - Tx* + 16x - 12 = 0.

423. x° - 8x* + 5x -6 =0.

424. 2 - x* - 8x+12=0.

425. x* - 2x® + 52> - 8x +4 = 0.

426. x* - 3x° + x> +8x -2 =0.

427. x* - 3x% - 8x* + 12x + 16 = 0.

428. x® — x* - 8x% + 52® - 2x = 0.

429, x° - 2x* — 4x® + 4x* - 52 + 6 = 0.
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[image: image50.jpg]Memod nesusnavenux xoeQiyienmis

Cepex criocobiB po3KJIaJaHHA MHOTOWIEHIB Ha MHOM -
HIKH 3ac:§rronye Ha yBary MeToJ HeBU3HAUEHUX Koedi-
mienris. Moro cyTs IpyHTYEThCH Ha BJIACTHBOCTI TO-
TOMXHOI PIBHOCTI JBOX MHOTOYJIEHiB.

Jea muoz0uneHA MONCYMb GYmu MOMONHO pie-
Humu modi i minvku modi, Koau Koe@iyienmu npu
odnaxosux cmenenax x pieHi Mixc cob60i0, mobmo npu
Gy A% 4 g, B4 L, % a, = bt F bt L

+b, ,x +b, maemo

a; = by
a; = by

Hexaii Biomo, 1[0 B pesyibTaTi HeBHUX IePeTBO-
DeHL yTBODIOETBCA JEsIKUMi MHOrowreH, koedimienTi
sikoro Hesizomi. Ili xoedinienTy mosHauaoTs GyKBAME
i poarnamaioTh sk Hesigomi. [am AnA BUIHAUEHHS
Hux HeBifoMux KoebiIi€HTIB CcKIafaeThes cHCTEMA
PiBHSHE.

IosicHUMO Lie Ha TPUKJIai.

Tpuxaax 430. IIpu sxux 3HAUeHHSAX a i b MHOTO-
wren x* — 3x% + 3x° + ax + b ninursea Ges ocraui Ha
Tpuunen x° - 3x + 4?7

Posp’szanns. [loaMo MHOrOUYJIEH UeTBEPTOro CTe-
TeHs y BUTJIAAL ZOOYTKA ABOX KBAJPATHUX TPUUJIEHIB:

- 8x%+8x +ax+b=(x"-8x+4) (** +px+ ),
a(ﬁo micss mepeTBOPeHHs MaEMo
-8 +3x%+ax+b=xt+(p-8) 2+
+(q—-3p+4) x* + (4p - 8¢) x -+ 4q.

Tlpupisaiooun KoedinieaTn npu «8, x°, x i BineHi wre-
HH, JiCTaHEMO CHUCTEeMY:
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[image: image51.jpg]P33y

q—-38p+4=3,
4p - 3¢ =a,
49=10,

sBigU p=0,¢g=-1,a=8,b=-4.
Binnorings: a = 3, b= - 4.
Bnpasu

431. Tpu siKoMy 3HadeHH] @ MHOrOWIeH x° + 6x% +
+ax + 5 ginuTscs Ges octaui Ha x” + x + 1?7 -

432. TIpy sxux sHaueHHsX a i b MEorowren x'— x®—
- 9x + ax — 10 gimmTsest Ges ocraui Ha x° + 2x + b?

433, Tlpu AKX GHAYEHHSX a i b MHOrOWwIeH X*—2x*+
+ax® - 3x + b ginursca Gea ocraui Ha x° — 3x + 3?7

P036’23Yy6aHHA iPPAYIOHANBHUX DIEHAND
Hpuxnan 434. Poss’szatu piBHAHHS:
N9 - 5x - V3x - 2 =Vx.
Posp’sizamasa. 1-# cnoci6. Iligsecemo obuxsi

YaCTHHY PiBHAHHSA IO KBampary:

T R
9 -5x+38x—2-2V27x- 18 —15x% + 10x

x,
3Biakm
7-3x=2+-15x" + 37x - 18.
BHOB migHeceMO N0 KBajpara:
49 + 9x* - 42x = — 60x° + 148x - 72,
TO6TO
69x* — 190x + 121 = 0,
3Bigkm X; = 1?291“, x, = 1. Pobumo mepesipky i mepexo-

HyeMOChb, IO X, — CTOPOHHil KOpiHb, a X, 3aKaBOJb-
HfIE€ JaHOMY PiBHSHHIO.
Bianosixs: 1.

47




[image: image52.jpg]2-# cmoci6. Banuinemo piBHAHHA y BUTJIALL:
V9 —5x =V8x - 2 +Vx.
Ile piBHAHHA PiBHOCHIbHe cHCTeMi
9-5x20,
8x-220,
%20,

V9 —5x)?=(V8x - 2 +Vx )?,
3BiAKY

w|no

<x<

11-9x=2 V3x2v2x.

IlpaBa uacTuHa DIBHAHHS IpH GyIb-AKOMY SHa-
ueHHI X HeBiA’éMHa, TOGTO AOTIOBHIOEMO CHCTEMY e
OIHI€I0 IOAATKOBOIO YMOBOIO:

oo

2

gs*<p

11 -9x >0,

(11 - 9x)? = 4 (322 - 2x),

abo

2 11

3 =% S )

69x> ~ 190x + 121 =0

2 1

ESXSQ, ESXSFV
8 9 abo 191
x=1 Z=E'

Cucrema (*) Mae ofuH posB’sizok x = 1, Akuif i €
KOpeHeM DiBHAHHA.

« Bignosigs: 1.

Mertop ckIafaHHA 3MiIIaHUX CHUCTEM DIBHAHB i He-
piBHOCTel (IpuEAHAHHA J0 06MACTi HONYCTHMHX 3Ha-
4YeHb YMOBH 36iry 3HakiB 060X YaCTHH DiBHSHHS) YaCTO
Zla€ MOXKJIMBICTB, He pPOBB’SAByIOuWM ippamioHajbHe PpiB-
HSHHSA, BUSHAYNUTH, 110 BOHO He Ma€ AifCHUX KOpeHiB.
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[image: image53.jpg]Hpnknanx 435. Poss’asaTi piBHAHHS
Nx-2-V2x -8 =vx + 1.

Poss’azanns. Buaiizemo obacTs AOMYCTUMMX 3Ha-
9eHE IIBOT'0 PIBHAHHS, IPUEAHABIIN [0 Hel yMOBY 3biry
3HakiB 060X wacTHH:

x—-220,
2x-320,
x-20,
Vx-2-V2x-3 20,
3BigKH =
{xzz, e {x22.
x-222x-3, x-S20

Cucrema necymicua. Takum YUHOM, JaHe PiBHAHHA
He Ma€ KOpeHiB.

Mpuxnanx 436. Poas’sizatu pirHanusS
V2+x-2F=vVx -2.

Posp’szanns, Ilpuennasmu no obnacti gomycri-
MHX 3HAYeHb DIBHAHHS YMOBY 36iry amaxis o6ox uac-
TUH DiBHSIHHS, AlCTAHEMO:

2+x-x%20,

x20,

e

Nt 2310, .

3BigKN
2
e {—19:52,
x20, MaemMo
x24.

o

Ila cucrema HecymicHa, TO6TO AaHe DiBHAHHSA He
Mae KOpeHiB.

Hpukaanx 437. Posp’asaty piBHAHHSA
Vox+2- Vox-2-2.

Posp’sizanns. PiBHAHHA TAKOro BHAY PO3B’A3yeTH-
€A [iAHeCeHHAM 000X HaCTHH O TPETHOTO CTeNmeHd 3a

bopmyoio
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[image: image54.jpg](a - b)*=a®-b® - 3ab (a - b).
Orpumaemo 5x + 2 = (5x — 2) —
_3V25:2 -4 (Vx+2-\6x-2)=8.

BpaxoByioun, 110 3a YMOBOKO 3\‘5;: +2 — 7’\151: -2=2,
MaeMmo:

4-6 VBT -d-8, VB -d4=--2,
i TN E2
aBigkm 25x° — 4 = 27 x-i-—‘g 3
Bi.vmoni;n:i—z—;i

B meskux BUNAjKax MONLTHLHO 3aMiHUTH ippario-
HasIbHe DIBHAHES DIBHOCHJIBHOIO DALIOHATBHOIO CHCTe-
MOI0 32 JOTIOMOTOK0 BBEJEHHS KLTBKOX JOTIOMIMKHHX
HeBiTOMUX.

Tipuknax 438. Poas’siza™u piBHAHHS
3
2-x+Vxr-1=1.

Posp’sizamna. Tosmauumo 2 - x =a’; x-1=05%
Cxiajiemo JiiBi i TpaBi YacTHHE UUX PiBHAHB 1 BBEleMO
ix B ymoBy pismsuHs. JlicraHeMo cucTeMy DiBHAHB,
SRy po3B’A3yEMO:

ad+bi=1, b=1-a,
a+b=1, ®+(1-aP=1
Po3B’si3yioun JApyre PiBHAHHS CHCTEMH, aHayeMo
a,=0, a, =1, ag = - 2 i, nosepraiouuck 10 mizcTaHOB-

K, [ICTAHeMO X; = 1, x, =2, x3 = 10.
Bianosigs: 1, 2, 10.

Inozi crasgaprHuit coci6 poss’A3yBaHHT ippartio-
HANBLHUX DiBHSHB NPUBBOJUTH A0 TPOMISAKHMX IEPeTBO-
peHb, AKi MOXKHA CHPOCTUTH BBE/ICHHAM JOnoMiKHOL
HeBioMOi.
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[image: image55.jpg]Ilpuknax 439. Posp’sizgaTu piBHAHHS
NTx -6 +Nx+8 =9.

Posp’sizanns. ITosHaummo Vx +3 =y, y 2 0, Toxi
x = y* - 3 i piBHAHHAS HabyBac BUVIALY

VTyT =27 +y=9.
Poss’ssyroun #oro, Maemo y’ + 3y — 18 =0, y, =-6

(He 3a10BOMBHSE), Y, = 3.

TlosepTalo4nch A0 MiCTAHOBKHU, 3HalAEMO x = 6.

Bixmnosins: 6. -

TIpuxaan 440. Poss’sizatn piBHAHHESA

Ve+59- Vx-4=

Poss’asanns. Hexait Vx — =y, Toniy=y>+41i

piBusHEs Habyae BUNIALY
K\‘y94»63 -y =38, abo 3\11454-63 =y+3.

Beigcn y® + 3y — 4 = 0. Poss’aAsyioun e piBHAHHES,
oTpuMaemo y, = — 4, y, = 1. IToBepraiouncs A0 mifcra-

HOBKH, MaeMo x; = — 60, x, = 5.

Bigmosins: —60; 5.

Bnpasu
Posp’sizaT piBHAHHA:
441. V7T —3x -V2x - 1 =+x.
442.Vax +1 -6 - 2x =Vx + 2.
443.V2x -1 -Vx -1 =V3x - 2.
444, T +Vx + VI-Vz =2.
445. V24 +Vx - \B+vx = 1.
446, Vx+7- VBz-12 =1.
447. 5+ V- 16 - Vx-8.
448 Ve-1+ Vx-2- V3x-3 =0.
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[image: image56.jpg]Maux. 19 Maux. 20

Tipukaan 591. Poss’sizatu HepiBHICT
Vx+3-V2-x>1.

Pose’sizanns. 3Haii/ieMo 061acTb JONYCTHMUX 3Ha-
JeHb NaHOI HEpiBHOCTI.

Maemo — 3 < x < 2. Banmmemo JaHy HepiBHICTH ¥
purasam Vx + 3 > V2 - x + 1.
O6uzpi wacrumm pamoi HepiBHOCTL HeBijg eMHi,

ToMy TicnAs MiHOCEHHS iX 1O KBajpaTry OTPUMAEMO
HepiBHiCTS, PiBHOCWIBHY AaHiH.
x+3>2-x+2V2-x+1,
x>V2-x.

Posrysaemo Takmi mpomiskok (Mas. 21) 1 Bel MOXK-
MBI BUNAAKH.

1. -8 < x < 0. Jlipa yacTuHa HepiBHOCTi Bif'eMHa,
a npasa — pojaTHa. ToMy Ausi Gy/b-AIKOTO SHAUEHHA
X 3 IIPOMiKKa, IO POSTIANAETECH, HepiBHiCTH He BUKO-
HYETBCH.

9.0 < x < 2. O6uABi wacTHHM HePiBHOCTL Hepig em-
Hi, TOGTO TicJA IiJHECEHHS N0 KBajgpaTy oTpUMAaEMO
PIBHOCHIIBHY HepiBHiCTH

x2>2-x,

= 2
x*+x-2>0.

TakuM THHOM, MHOXKMHA DO3B’A3KIB HepiBHOCTI — 1€
MHOKMHA PO3B’HABKIB cucTeMI

0<x<2,
Z+x-2>0.

7%




[image: image57.jpg]Pose’asyeannsn pienans pisnumu memodamu

Bnpasu
Pose’azaru piBHIHHAD
2 -
Cr iR e S
x 254 X'=5
1 1

e T T

451. 22 +x+x '+ x 2= 4.

asa;—— 2 __2if-6
x* - 4x + 10

453. (x + 3)° - (x + 1)* = 56.

L LNy b
x o x2

(xfa)2+x(x—a)+
(x-a)-x(x—a)+x

456.1 + V1 + x Vx’ - 24 = x.
457 N38x + 7 - Vx+1 =2.
1 1

2
458.(£3T+4[" -4
x x+5
459. x> + 3x —18 + 4 Vx> + 8x — 6 = 0.

s, e
460. Vx* + 32 - 2 Vx=+32 =3.

455.

5
Vx +3
461, 2 — X2
Vx +2
s i
o1 ¥F-a
ap2. 2= =L X -l
V-1 Vx +1

463. Vx Vx - Vv = 56.
464. 2 Vx + 5Vx - 18 =0.
VZ+Vx

465. =
Vx - Vx




[image: image58.jpg]466. Vx + 1 + Vax + 13 =V3x + 12.
467. x - 4x -6 =\2x” - 8x + 12.
468. (x* - 6)° - 2 (x - 3)" = 81.
1 1 10
" o sk
170. o o 8 o
(x+1)(x+2) (x=-1)(x+4)

471 (x +4) (x+1) -8 V2 + 5x + 2 = 6.
472.V3x° - 2x + 15 + V3x? - 2x + 8 = 7.

— -
473,M+4=x+ VZ¥= 16 - 6.

474, (x+ V22 —1 )% - (x= B =19%=1,

HImyuni nputiomu po3e’sasyeanns
cucmem pienans

KnacudikysaTu cucreMu piBHAHB 3a MeTOZaMH iX
PO3B’sAByBaHHSA CKJIANHIe, Hik piBHsAHHA. 30BHI cX0-
K1 cucTeMu iHOAI PO3R’A3YIOTHCH DIZHUMHU MeTOJaMHU.
Posrasinemo Jexinbka npuxIagis.

Ilpuxnan 475. Pose’a3aTH CUCTeMY DiBHAHEL
x2—yt=7, -
xly—xy?=2.

Poss’asanna. [ToMHOxIMO OGHIBI YacTMHU ApPYTO-
TO DiBHAHHS CHCTEMM Ha —3.

Maewmo:
e =
- 3x°y + 3xy> =- 6.
Hopaouu nouwseHHO OGUIBI YAaCTHHY DiBHAHB CHC-

Temu, gictamemo: (x —y)® =1, x - y = 1. Poas’sxemo
cucremy:

x-y=1, x-y=1, —
{x'“’y‘xyg S {xy(x—y)=2,
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[image: image59.jpg]3BiARE

x-¥y
XY,
Hogansire posr’ssaHHd Iiel cucTeMHu He CKIafaec
TPYAHOILIB.
Bignorias: (2; 1), (-1; -2).
Ipuxaan 476. Poss’asatu cucreMy PiBHSHL
x® - y3 =T
xzy + xy 6.
Poss’asanna. JaHa cucTeMa 30BHI Harajgye morme-
pefHIO cucTemy, aje poss’saysaTd ii caix soscim im-

LIUM CTIOCOGOM.
BpiBHAEMO BUTLHI WieHN PIBHAHE CHCTEMM:

{5:{3 - 6y° = 42,

Tx’y + Txy? = 42.
Toni maemo: 6x° — 6y° = Tx%y + Txy®.
PoaximuMo obuaBi wacTuru pismocti Ha y° (y # O):
6x® (Elg ik
T T
Tlozaaunmo ? = a. Jlicragemo:
6a® - Ta*-Ta-6=0.
Pogs’asyioun yTBOpeHe KyOiuHe DIBHSHHS, MaeMo
a=2.

IlosepraemMochk O MiJICTAHOBKH i: 2 i poss’sizan-
HS IaHOI CHCTeMY 3BOAUMO 0 PO3B’A3aHHS PiBHOCHIE-
Hol 1 cucremu:
x =2y,
Xt =
Bimnosiaw: (2; 1).
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[image: image60.jpg]Cucmemu pienanv, ni6i wacmunu
AKux 00HOPIOHI

Tlpuxnan 477. Posp’sasaty cucreMy piBHAHB
2% - 3xy - y*=1,
3x% - d4xy +2y° = 6.

Posp’szapna. 1-# cnoci6G. IlopiBHsemo mpari
YACTHHM DiBHAHL cucreMu. [[1s nporo obuzBi yacTHHA
TepIIOro PiBHAHHSA IOMHOKIMO Ha 6:

12x* - 18xy - 6y° = 6,

3x% —4xy + 2y° = 6. -
Tomi 12x°~18xy - 6y° = 3x% — 4xy + 2y°. Beincu 9x° —
— 14xy — 8y® = 0. Pose’siayioun ne piBHAHHS SK KBaJ-
paTHe BiﬂHDCHO X, MaeMo:

_Tyt1ly
= o
Jlana cucreMa piBHAHE PIBHOCMIIBHA CYKYIIHOCTI cCcTeM
4
{x =2y, T
2 - i
2x° -8xy-y =1 2% — 8xy - y2=1.

Poap’asyioun IX crocoboM MifICTAHOBKH, MAEMO:

i
{x=2y. . =g

1
8y7 ~6yF =P E B2L R M
si¥ t3¥ ¥

Bimmosigs: (2; 1), (-2; 1),
= L1 4. 82
V59 ' V59 [ |V59° 59 [
) .
2-# cmoci6. Tak camo, K i B momepeaHbLOMY
pPO3B’si3aHHi, NiCTAEMO OJHOpifHe PiBHAHHSA

9x* — 14xy - 82 =0.

PosninuMo o6uzBi YacTHHY piBHAHES Ha y° (y = 0).
Maewmo:

2
921 tdmfem
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[image: image61.jpg]TTozraunmo % = z. PiBHsAHHA HaOyne BUITIARY
92’ - 142-8=0,

z 4 -
sBigkm 2, =2, 2,=- 5. Jlana cucreMa DiBHOCHJIBHA

CYRYITHOCTI cHCTeM, KOKHY 3 AKHX PO3B’A3yEMO MeTo-
[OM IIiJCTAHOBKH.

x - A
s y 9’
2x* -8xy-y’=1, 2x* - 3xy - y*=1.

3-# cnocif. BacTocyeEMO MiACTAHOBKY Y = m X:

{sz -8mx®-m’x" =1,
2

3x% — 4mx® + 2m*x? = 6,

abo

x* (2 -3m - m?
2% (3 — 4m + 2m?) = 6.

Poaaimmo JiiBy i IpaBy YacTHHM MEPIIOro PiBHSH-
H# cHCTEMW Ha BiINOBiAHI WacTWHM APYTOro DiBHAHHSA:

spigkn 8m® + 14m — 9 =0, m, =%; my =~ %
Jlana cucreMa PiBHOCHIBHA CYKYIIHOCTI cHCTEM
i uEg
y=39% 7 Y=g
222 —8xy - y*=1 25% - 3xy —y>=1.

11i cicTeMu JIErKo pO3B’A3YIOTHCH METOAOM migera-
HPBKH.
Bnpasu
Posp’A3aTy cucTeMy PiBHAHB:
2 Fay
478, {2:5 3xy + ?y 1
2" +xy -y =2.

56




[image: image62.jpg]dro [P rvi =2
3xy - x%+ y2

3.

480, [3%- 3~ =1,
i xy + y2 =2.

x* - xy+3y2=3
115 - s
48 {2x2+ 5xy — Ty’= 0.

3acmocyéanna meopemu Biema nid wac
PO36’A3Y6aHHA CUCTEM DIEHAHD
TIpukaan 482. Poar’szaTh cucreMy piBHAHB
3x - 5y =11,
xy=-2.
Posp’szanns. BamumemMo cHcTeMy y BHTJIAAL
3x + (- 5y) =11,
3x (- 5y) = 30.

MoskHa cTBepIKyBaTH, 110 3HaYeHHdA 3x 1 — Hy, Ak
3aJI0BOJILHSIOTE JaHil cucTeMi piBHAHE, € KODeHAMH DiB-
HAHHSA, CKJIaJeHOro 3a JOIOMOroi ObepHeHoi TeopeMu
Biera: a® - 11a + 30 = 0, sBigxum a; = 6, a, = 5. Orxe,

3x =6, i 3x =35,
-b5y=58 -6y =6. -
5 ¥ 5 [
Bigmosias: (2; —1); [3. = 5}

Tpuxaan 483. Poss’A3aTu CHCTEMY DiBHAHB

xy+x-y=3,
Xy - xy’=2.

Poas’s3anns. 3anuileMo JaHy CHCTeMY y BHTJIAIL

xy +(x-y)=3,
xy (x —y)=2.

BHaueHHA XY i X — Y, 10 380BOJIBHAIOTH Iiif cuc-
TeMmi piBHAHB, € KODEHAMM DIBHAHHS, CKJIAJEHOTO Ha
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[image: image63.jpg]OCHOBiI  TBep/:keHH#d, obepHeHoro Teopemi Biera:
a® - 8a + 2 = 0. Po3B’s3yioun yTBOpeHe DiBHAHHS, Ma-
emo: a; =2, a,=1. Jlany cucreMy piBHAHE MOXKHA
3aMiHUTH CYKYIHICTIO DIBHOCHIEHUX CHCTEM

x— =2.i z-y=1,
xy=1 xy =2,

z+(—Y
x(=y

3sixcu

abo

4

Bimmosims: (1 +V2; -1 +V2 ); (1 - V2; -1 -v2 );
@5 1); (- 2).

Bnpasu

Pose’dA3aTé CUCTeMU DiBHAHB!

x+y="1, x> +y®=5,
484'{:(y=12. 488'{::+y=3.
x+8y=5, (x+02)"+(y+03)2
“ley=2 x+y=09.
486. x-y=2, 490. xy+xy =6,
£ xy = 3. xy+x+y =
xy=2 (x+y)§ 20.
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[image: image64.jpg]Ea 2%y + xy® = 20.

o 3 3
492. {" i 493. {" S,

Posze’asyeanns xonoeux cucmem

Cucmemu pienanb, wo 3600amvcs 0o Hainpocmi-
wux cucmen pieHAHb 6UGY

x+y=a, xy = a,
1) {x+2=b, abo 2) {xz=b,
y+z=c lvz=c¢, -

YMOBHO HA36EMO KONOGUMU.
POEB’HGY’EEHH’I nepmoi CHCTE€MH 3BOJAUTBHCA OO IIO-
YJIEHHOTO JOAaBaHHs 060X YacTUH piBHAHL. [icTanemo
atb+e
A yFe == (*)
Hani, BUKOPHCTOBYIOUM TIOCTiNOBHO II€pIIe, APYTe,
TpeTe PiBHAHHSA CHCTeMM i pIBHAHHSA (¥), 3HAXOZUMO
HeBigoMmi x, Y, 2.
Posr’saayBaHHs APYroi cHCTeMH SBOAUTHECS [0 IO-
YJIEHHOTO MHOXeHHs 060X YacTHH piBHAHB. [licranemo

x*y*2* = abe. -

Jobysatoun kopeHi 3 060X YacTHH DIBHAHHSA i BHU-
KODHUCTOBYIOUH TIOC/TII0BHO KOKHe 3 DiBHAHB CHCTEMH,
3HAXOAMMO HeBizfomi x, y, 2.

Tpuraan 494. Poss’asaTu cucTeMy PiBHAHB





[image: image65.jpg]Posp’szauns. 3anuineMo JaHy cucTeMy Y BHIISIL

[xy , 22 _138
z y 6°
yz  xy _ 20
Ok IZ; RABE
xz 2y _15
D e
y % 2

Jlonaloun 10YIEHHO PIBHAHHSA CUCTEMH, MaeMO

xy xz yz_49
Zih gon gt gt

BukopucToByoun NOCHiOBHO Iepiie, ApyTe i Tpe
Te piBHAHHS CHCTEMH, AicTAHEMO

(]
@

1

w |t bofw

afgsly xR

IlepeMHOXHUBIN TIOYNEHHO OOHMABI uacTHHU piB
HSHBL cucTeMu, micraHeMo xyz = 6. Posrnsmaioun 1o
crifoBHO Tepime, Apyre i TpeTe DIBHAHHA CHCTEMH !

JaHUMM DIBHSHHAMN, 3HalieMo

3BLAKK





[image: image66.jpg]Tpuknan 495. Poap’szaTu cucreMy piBHAHB

xy+y+x=5,
yz+y+2z=11,
xz ¥ 2 +x="1.

Posp’azanna. [logamo fo 060X UACTHH KOMKHOTO .
piBHAHHA 1m0 1:

xy+y+x+1=86, y(x+1)+(x+1)=6,
yz+y+z+1=12, yl+)+(z+1)=12,
xz+z+x+1=8, 1z(x+1)+(x+1)=3,

[x+1)@+1 =86,
(z+1)(y+1)=12,
(x+1)(z+1)=8.

TlepeMHOHBIIY [TOYIEHHO OOUAB]I YACTHHU DIBHAHB
cucremm, micraemo (x + 1)% (y + 1)% (z + 1)? = 242, Jlo-
GyBatoun KopeHi 3 060X YaCTHH PIBHAHHHA i BUKODHCTO-
BYIOYHM IIOCTIIOBHO KOKHE 3 PIBHAHL CHCTEMU, MaEMO:

z+1=14,
L
y+1=%3.

Bianosins: (1; 2; 3); (-3; —4; —5).
Bnpaeu

Posp’A3aTH CUCTEeMH DiBHAHDB!

ny+yz:8, Vx+y+Vy+2z=38,
496. {yz + 2x = 9, 498. {Vy +z +Vz +x =5,
zx + xy = 5. z+x+Vx+y=4
3V:m\-y4-3\1/-%2:3. i-¢-E=2,
xy Yz
15 5
497 4 Yz + Vorx =1, 499, S w2
LI 5 i
Varx + Vxry = 0. = Twy
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[image: image67.jpg]2 +y+2=1, 22— (y - 2)
500. {x + 2y +z2=8, 501. {y* - (z - x)°
x+y+22=09. 22— (x-y)?

Cumempuuni cucmemu pisHARY

Ilix gac po3B’s3yBaHHSA cCHCTEM, CHUMETPUYHHUX BiJ-
HOCHO ¥ 1 J, YaCTO AOULIPHHM € BBEIEHHSA HOBHX [0-
TIOMI’>XHUX HeBimoMuX:

ERP= U
xy =v,

xy = v,

Lo S U R
xy=v

Ipuxaan 502. Poss’asaTu cucreMy piBHAHB
2+ 2yt =17,
xy (x +y)=6.
Posg’sizanns. [laHa cucTeMa CHMeTDHYHA BiTHOCHO
x i y. Bammmenmo ii y Burmsgi

x+y) (P -—xy+y))+ 2P =17, o
xy (x +y) =6,

{(x +1) ((x + 9 - 8xy) + x°y° = 17,

xy (x +y)=6.
TloxnaBmu
x+y=u,
xy =v,
i(ic’ranemo

2 32
u (u” - 3v)+0v° =17, ato
uv = 6,

3 3 3 =
u® - 3uv +0v° =17, u’ +v® =385,
{uu:ﬁ. a6o {,43 =216.




[image: image68.jpg]BacTocyBaBIIH TBepIKeHH:, obepHeHe Teopemi Biera,
MaeMo:

a® - 35a + 216 = 0.

Po3B’A3aBIIM e PiBHAHHSA, 3HaX0AUMO a, = 27, a, = 8.

Toxi
= u=2,
abo
= v=3.
Jlany cucreMy PiBHSHB 3aMiHMMO CYKYIIHICTIO piB-
HOCMJIbHMX CHCTEM:

x+y=3, i jxru= 2,
xy=2 xy = 3.
Biamosine: (2; 1); (1; 2).

Bnpasu
Po3s’s13aTé CHCTEMH DiBHAHB:

2 +y’ 43x73y=-2

503{1 —xy+2y = 20.

x4yt - 222 —Zy =62,
3x% - xy + 8y® = 27.
2x? +2y —x-y=49,

soufi
|
o
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[image: image69.jpg]509.

510.

511.

512.

513.

514.

515.

516.

517.

518.

519.

520.

521.

{y -xy =-12,

x2y+xyz= .
xy+x+y=>5.
12(x+y) +x=25-y,
6 (x—y)*+x=0,125 +y.

x=y 13
e D =
X-y x+y 6
XY=
Vx +y =10,
Vx+ Wy =

Vet - oy + Vy? =3

.
{2:— o+ u 3,
=
{

x%+ 2xy - 2y* = 6.

x4 2% =17,
x2 - 2xy=-3.

x2+y2:34,

x +y+xy=23.

(x +y)* + 2x = 35 - 2y,
(x-y)P-2y=3-2x.

4 5 5
B o L e
x+y-1 2x-y+3 2

3 1 7
e e T
x+y-1 2x-y+3 B
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[image: image70.jpg]Hepisrocri
Poap’sizyBanns mepisnocreit

Hpuxnan 522. Poss’szatu HepisHicTH
(x-8)(x-3)(2x+1)<0.

Posp’szamms. Ha uucnosilt npamii sigxmagaemo
SHaYeHHS KOPeHiB MHoroumesa f (x) = (x — 8) (x — 3) x

X(2x +1), x, =8, x,=38, x3= ‘%. Busnauumo smax

MHOTOUJIeHa f (X) Ha ONHOMY 3 OTPUMAHUX TIPOMIMKKIB.

Man. 4

Ha npomisxky |~ % 5 3\ Maewmo f (x) > 0. Ha pemrri
TPOMIKKIB 3HAKM UeprywoThest (Man. 4). Banmeyemo
BiATOBiAE.

Biamopins: 3 < x < 8, x < —%.

Tpuxnax 523. Poap’ssatu HepisHicTh

(x=2)(x+3)" (x+1)° > +3)" > 0.

Posp’asanns. [lepenumemo HepismicTs y Burasai

(= 2)'° (x + 3)(x + 3)1° (x + 1)(x + 1)¥(x? + )17 > 0.

Mana HepiBHicTb piBHOCHIBHA cHCTEMi

x#2,
x#-38,
xE=-1;

(x+3)(x+1)>0,

OCKITBKHM TIpU x # 2, x # — 3, x # -1 0buasi uacTHHH
HepiBHOCTI MOHa POBJLINTH HA JOJATHUH MHOTOUJIEH
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[image: image71.jpg](x - 2)1%x + 3)'0(x + Di(x? + 3)17, sxuit He BIIMBaE
ma amicr mepiHocti. Poas’sayioun 1o HepiBHiCTH
MeTozoM iHTepBamiB (Mav. 5), micraHeMo X < - 3,
-1<x<2,x>2

24
e e
%
Sl 2 x

Maan. 5

Bigmosife: x < -3, -1 <x <2,x> 2.
Tipuxian 524. Poss’sisatn HepiBHiCTH
x+1 SEE 5'
el e |
Po3p’A3aHHS. SaIUIIEMO HEpiBHICTH y TAKOMY BH-
raapi: 3

x+l x+5.4

il 2t

Tlicsis BiATIOBIAHMX TI€PETBOPEHB MAEMO:
et
(x=1)(x+1)

OrpumaHa HepiBHICTE PIBHOCIIBHA cucreMi

x-3)(x-1)(x+1)<0,
b i
x# 1.
Poas’A3yeMo 1O HepiBHICTE METOLOM inTepBanin
(man. 6).

Max. 6
Bignosiae: x <-1,1 <x< 3.
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[image: image72.jpg]Ilns  poss’si3yBaHHA KBaJApAaTHHX HepiBHOCTeH,
AUCKPUMIHAHT KBAZPATHOTO TPUYIEHA AKWX MeHIIM
Bifl HyNs, NONLTBLHO KOPUCTYBATHCH NDPABUIIOM, fKe
BHIZIABaE 3 rpadivyHOro HocHifKeHHA KBaApaTHOIO
TpHU4JIeHa:

1) Arwo duckpuminanm keadpamHozo MpPULNeHa .
MeHWul 6i0 HYLS, MO 3HAK KEA0pamHOzO MPULLEHA
30izaembea 3i 3Hakom Koeiyienma npu 2.

2) Arxwo duckpuminanm keadpammnozo mpuineHa
He MeHwul 6i0 HYaR, MO, PO3KIABWU 020 HA NiHIUHI
MHOMCHUKW, PO36'A3YEMO Hepisnicmy memodom irmep-

eauis. -
IIpuraan 525. Poas’ssaTu HepiBHicTh
(82— 2x +4) (x* —x - 6)
2 +3x+4
Poss’sszannsn. OCKLIbKM AUCKPHMMIHAHTH TPHYJIe-
miB 3x® - 2x +4 i x° + 8x + 4 Bir'emni, To ix smaxu
a6iraioTsea 3i sHakaMu koedimientis mpu x2. OTxe,
3x*-2x+4>0 1 2> +3x+4>0.
TakuM UMHOM, AaHA HEpiBHICTh PiBHOCHIIBHA He-
piBHOCTL x>-x-6<0, (x-38)(x+2)<0. Bsigcm
-2sx<8.

<0.

Bignosins: — 2 < x < 3. "

Bnpasu

Poss’sizaTé HepiBHOCTI:

526. (x +3) (x - 2) > 0.

527. (2x - 1) (x — 5) < 0.

528. (2x - 5) (x +6) 2 0.

529. x% < 4x.

530. (x - 3) (x - 7) < (x - 3)%
531. (6x - 5) (x - 8) (x - 10)* > 0.
532. (8 - x) (x-2)20.
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[image: image73.jpg]533.(3 - x) (8 -x)20.

58422 <o.

9—"x
535, x< =

x

oAzl

x+2
gt

x+3
538. x> - 5x +6 > 0.
539. x> - 10x + 25 2 0.
540. x* + 4x + 5 < 0.
541.14 — 5x - x> < 0.
542.%12+3x+6<0.
543. x* < - 3x.
544. x* > 2x — 5.
545.6 < x* - 5x + 12 < 8.
546. -8 < x> +8x +8 < — 4.
547. (x +2) (x - 1) (x = 8)> 0.
548. 5 (x + 3) (x — 2) (x = 8) < 0.
549. (x* - 1) (x - 1) 2 0.
550. x* — 20x° + 100 = 0.

551.

552.

553.

554.

555.
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[image: image74.jpg]x-3
2=
s57. 30 =108 48
x% - 10x + 25
558. 5x - 20 < x? < 8x.
559. x% - 9x% + 8 > 0.
560. 1 M <2
22+
4
561_3‘2#"{<0.
x*-4x-5
4—x> 1 :
=8 1w

562.

x2—3x+2>
2+ 3x+2°
15

564, ——— > 1,
4+3x-x*

Pose’asyeanna nepisnocmeii ¢ modynamu
Poss’qayroun 3a 03HAUEHHAM MOZYIA HepiBHicTH 3
€BiZI0MOIO TiJ 3HAKOM a6COMIOTHOI BeTUYHHY, Maemo:

L7 ()l < a.

a) fxmo a < 0, HepiBHiCTE PO3B’A3KiB He Mac;

6) fIkimio a > 0, To aHa HepiBHiCTH exBiBaleHTHA

HepiBHoCTI — @ < f (%) < a.
2.f (x)| > a.
a) flxmo a <0, T0 po3B’EBKOM HepiBHOCTI Gyxe

obnacTs BusHAYeHHs yHKLII f (x);
6) fAxmo a > 0, To HepiBHicTH piBHOCHIBHA CyKym-
HocTi HepiBHOCTEH f (x) > a, f (%) < — a.

Tpuxnax 565. Poss’sisatu HepiBHicT





[image: image75.jpg]Posp’asanns. [laHa HepiBHIiCTh PIBHOCHJIBHA HepiB-

Hocri -1 < 9 < 1 abo cucremi HepiBHOCTeH
3x
3 St
x*-4
3x
2-1,
x2 -4
3Binkm
2 -
231: _1<o0, x = 8r-4 >
x*-4 (x-2)(x+2)
23_x+120’ 2 +3x-4 50
st x+2) x-2) "

Ilana cucTeMa HepiBHOCTe# PiBHOCHIBHA cucreMi
(x-4)(x+1)(x-2)(x+2)20,
(x+4)(x—1)(x—2)(x+2)20,
x#t2,

Po3B’3yEMO OTPHMaHy CHCTEMY MeTOAOM inTep-

panis (mMain. 7).
A&
N Al o

Max. 7

Bianomins: x 24, -1<x <1, x <-4,
TIpukaan 566. Poas’szary HepiBHiCTH
3x+1
=8
Poss’szamns. Jlana HepiBHicTBH piBHOCHIILHA CY-

Bzk 1 o 82l "y, abo
x=5 x=95

21,

KymHOCTI HepiBHOCTEH

2x+620 i 4x -4
x—9 =5

<0.
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[image: image76.jpg]ITi sepiBHOCTI PiBHOCHJIBHI TAaKUM cHCTeMaM:

¥x+anx—5)20,. Fx—lﬂx—5)sQ
+
xX#5 x # 5.

Poss’sisyemMo  HepiBHiCTE MeTOZOM ivTepBanin
(man. 8, 9). .

Max. 8 Man. 9

Bimmopige: x <-3; 1 <x < 5; x > 5. .
Tpuxxan 567. Poss’asaTu HepiBHicTE:
x + 3|
22 +5x+6

Posp’azammn. llama HepismicTs piBHOCHIBHA cy-
KYITHOCTI CHCTEM:

22,

e ()
x“+5x+6 x*+5x+6
x+8>0, ! x+38<0,
x#-2 x#- 2.
Poss’asyemo ui cicremu HepiBHOCTe!:
x+3 >a, -(x+3) >3,
(x +38) (x+2) (x+38)(x+2)
x>-3, x <=8
x#£—2; X2y
L__s2y, Ly
x+2 x+2
x#—2, x<-3,
x>-8; x#—2;
ELl 2Ll
x+2 x+2
=38y x#-2,
x#F=-2; <=3,

v




[image: image77.jpg]2
Po3B’sA3yeMO II0 CYKYTHICTH HepiBHOCTe# MeTOLOM
jmrepsanis (man. 10, 11).

W )

-3 -2 5, x =3, -25 =2x

3 :
-2<xs-3. Pogs’askis HeMae.

rojes

Maz. 10 Max. 11
3 2 3
Bigmosins: — 2 < x < — 3

Bnpasu

Po3B’a3aTi HepiBHOCTI:
568. [4x - 1] < 11.
569. |2x + 5/ > 9.

570, [2x - 8/ < - 9.
571. [5x + 8/ 2 - 4.
3x-2

572. 2.
£~1 B
573, |22 22 o8
2=k
574.
21
575, |2—| < 1.
x+2 =
s76. | 22231 <2,
. P

577. |2x* — 9x + 15| 2 20.
568. |x* — 5x| < 6.

3x+1
x-3

579. <3.

72




[image: image78.jpg]530_&

x2-5x+6
581. |x - 6] > [x® - 5x + 9|
582. |z - 1/>1 ~x.

2
583, X =ld-12
x=8

584. [x -1/ +{2 — x> 3+ x.

585x—7\x+1 S0

x =6x +9
Posp’asaru cucremu HepiBHOCTEIH: ‘
2 I
86. |x* + 5x] < 6, 87. |2 - 42| < 5,
lx+ 1< 1. Je+1] < 8.

Pose’asyeanns ippayionanvnux nepisnocme

Hpuxaan 588. Poas’sizatu HepiBHiCTH
(25 - ) Vx* - x-12 20.

Posp’azanna. O61acTs JONYCTUMUX 3HAUEHE HepiB-
HoCTi

2 -x-1220. )
Poas’saytoun HepiBHicTs (¥),
nmicranemo (man. 12) x >4, M
£5-— 8. =874 &
Jlpyruit MHOKHHK KaHOT T

HepiBHOCTI HeBin'eMHuH, TO-
My MHOMKHHY HOr0O DO3B’SI3KiB OTPHMAEMO SIK MHOMXKUHY
PO3B’A3KIB cHcTeM HepiBHOCTeH

25-2"20, o [£-25<0,
F#=x=1220 P -x-1220.
Poap’sazyioun faHi cucreMH HepiBHOCTeH, oTpuMa-
emo (Man. 13): 4<x<5,
~bsxs=3.
Binmorigs: 4 < x <5, 5-8 15 e
-Bb<xr<-38.

Man. 13
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[image: image79.jpg]Maux. 21 Max. 22

Po3’s3yloun L0 CHCTEMY 1 iJIOCTDYIOYH I[IpO-
MidKkH icHyBaHHA i poas’saskir (mazn. 22), oTpumaemo:
1<z,

Icuye i saranpHU MeTON PO3B’A3YBaHHSA HEpiBHOC-
Telt. Poas’sxemo mepismicTs f(x) S 0, ge f(x) — xo-
BiabHA QYHKIA.

1. Bmafitur obmacts momycrummx aHawens (OI13)

dyuxrnii f(x).

2. BugHauntn Bci il Kopeni, To6TO posB’A3yeMO
piBHsHES f(x) = 0.

3. Ba monoMoroo 3HaiileHUX KopeHiB posbutu OJI3
GyHKOil f(x) Ha TPOMIKKM 3HAKOCTAJIOCTI.

4. BusHauuTH, AKUY# 3HaK Mae QyHKLisS f(x) Ha
KOKHOMY 3 IPOMIKKiB 3HaKocrajnocti, To6To 3HalTH
MHOMKMHY 3HAYeHb apryMeHTa X, IPH AKUX QYHKIiS
f(x) HabyBae HOJATHUX 3HAYEHb, & BHAUUTH, PO3R’A3ATH
HepiBHicTS f(x) > 0. AHanOriuHO PO3B’ABYETHCH HEPIiB-
HicTs f(x) < 0.

Ilei#t croci6 MokHA BHKOPHCTOBYBATH JJA PO3B’HA-
ayBauHs GyIb-AKUX HepiBHOCTeH f(x) S 0, AKINO MOMK-
=a amairu OJ13 dyskuii f(x), a Takoxk Ii KopeHi.

Tpuxaax 592. Poss’szaTH HepiBHICTH

d=
V15 - x
Posp'szanns. 3anyIeMo HepiBHICTD y BUIIALL
8=x—NIlb—x
V15 - x

<1.

< 0.

3-x-\15

V15 - x

1. Poarnamemo dyHkmio f(x)=

sHaiigemo ii O13: 15 - x > 0, x < 15.
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[image: image80.jpg]2. Buafinemo kopeni byuknil f(x):
3-x-V15-x

V15 - x
IlaHe piBHAHHS PiBHOCHIBHE cHCTeML

x <15,

=0.

{x <15,

o) asigkn {3 - x>0,
B (5-x?=@- "

Ilicsis nepeTBOPeHb AiCTaHEMO

%58 wr=— L
i e T W
-1 15 X Taxum uusoM, OII3 QyHK-

nii ginUTHCA HA ABA IPOMIXKKHU
3Haxocragocti (Mai. 23).

3. BusmauuTu sHaku GQYHKIOIl f(x) Ha KOKHOMY
TIPOMiMKY.

a) x <-1; f(-10) =

Mau. 23

% > 0, To6ro f(x) > 0;

6) -1 < x < 15; f(0) =%@ < 0, Tobro f(x) < 0.

Poss’sakom BUXifHOI HepiBHOCTi GyayTh Ti mpo-
MixkH, e f(x) < 0.
Bignosixs: -1 < x < 15.

Bnpasu
Posr’sazaTu HepiBHOCTI:

593. Vx > 1.
594. V2x -5 > 7.

, . Bun. =g

2x-5
596.\}32"—'1>1.
=20
597V + 1 >Vx—1.
598.Vx + 2 > z.
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[image: image81.jpg]599. V2x + 9 < 3 - x.
600. Vx* - 3x - 10 > x - 2.
601. (1 +x) Vx®+1>2x*-1
602.Vx+2 -Vx -5 V5 - x.
603.Vx—2 -Vx-3>-Vx-5.
604. V3x — x? < 4 - x.

-

——m—————ee < (),

Vdx® - 19x + 12

N17 - 15x - 222 2
MU 1hw = 2x o

0.
x4+ 8

605.

606.

Josedenna nepisnocmei

Ilix yac moBejeHHA HepiBHOCTel YACTO NPUITyCKa-
foTheA JOriuHOl MOMMIKH. BoHa mojfrae B TOMY, IO,
3aCTOCOBYIOUM pisHi IepeTBOPeHHS i JiCTABINM OYEBHJ-
Hy HepiBHicTh (Hanpuxiazn, (@ — b)? 2 0), pobasaTs BH-
CHOBOK: «3 I[bOT0 BUIUIMBAE, [I{0 HEPIBHICTH LOBENEHO» .
TobTo Mu AificHO ZOBenH, 1110, AKIIO NPHUIIYCTHTH, LIO
BUXigHa HepiBHiCTH IpaBWIBLHA, TO YTBODEHa BHACTI-
JIOK TlepeTBOpeHb HepiBwicTs Takox MpaBMIbHA. Ame
TIpABUJIBHICTL YTBOpPEHOI HepiBHOCTI oYeBHMIHA, & NPO
BUXi/HY HepiBHICTH, AKY BHMATaJ0Ch HOBECTH, MU TaK
HIYOTO ¥ He 3HAEMO.

IIpaBunsHO Gysio 6 po3MipKOByBaTH B 3BOPOTHOMY
TOPFAAKY, TOOTO BIATH [EHAKY OUEBUHO MPABUIBLHY He-
piBHiCTE | BUKOHATH NEPETBOPEHHS, IO IPHUBOAATE 0
HepiBHOCTI, siKy Tpeba gosecTH. 3’sCyeMoO, AK e 3pO-
6uTH. BygemMo BBaskaTH IepeTBOPEHHS BUXiJHOI HepiB-
HOCTi, SIKA PO3IJIAfANACH BALIE, AK HOMYK MOMKJIMBOTO
nosenenns. SIKIo BHACTINOK TAKOro MOMIYKY BAAIOCH
OpURTH 40 0YeBHIHO IPaBWIBHOI HEpPiBHOCTI, TO MOK-
Ha IIOYMHATH ClIpaB:KHe AoBeneHHs. Bix niei oueBumanol
HepiBHOCTL 34 AOMOMOrOI0 TAKUX CAMHUX MepPeTBODEHbB,
TLABKY B 3BOPOTHOMY HOPSAKY, IIepeHTH JO IOYaTKOBOL
HepiBHOCTI.
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[image: image82.jpg]Crin aayBaskurty, IO, AKINO Tif 4ac 3BeJleHHs Ja-
HOl HepiBHOCTI J0 OYEBHIHOI KOYEeH pas 3aMiHIOBaTH
HepiBHICTH Ha pPiBHOCHJIBHY foMy, Iepesipsioun i miz-
Kpecyioyu Ie, TO OOepHeHi IIepeTBOPeHHA He IOo-
TpibHi.

Tpuraag 607. Jlosecty, mo mpu a > 0 BUKOHY-

oy 4
€ThCs HepIBHICTH a + 73 24.

Hosenennsn. 1-# cnoci6. (Ilpame nosesenss).

Ilnst 6yAB-AKOro AIMCHOTO YHCIa @ KBaapaT pisuuni
a-2 e Hemix’emuum umciom, Tobro (a - 2)*20
TPaBUJIBHA gepimliicu.. _Poqxpusamqu OYXKKHA B nigiﬁ
YacTHHI I[l€l HEPIBHOCT1, AICTAEMO TIpaBUJILHY HEp1B-
miers: a® — 4a + 42 0.

Ockinbku 3a ymoBoio a > 0, To, posgiimBIIH BCi
YJIeHM OCTAHHBLOI HEPIBHOCTI HA @, TAKOMX AlcTaHeMO

NpPaBUIBGHY HEpiBHICTE: a — 4 + % 2 0. Homasmm 10
obox wacTuH i€l HepiBHocTi umcrno 4, JicraHeMo mpa-
BUJIBHY HEDiBHICTB: a +%2 4, mo # Tpeba Gymo no-
BECTH.

2-#t cnoci6. (OGepHeHe JOBeJeHHS).

TlpunyeTumo, {0 HEpiBHICTH, IO JOBOAMTLCH, €
TPaBUILHOIO, TOOTO

a+%24 mpu a > 0. ()

Topmi, AOMHOKUBINE BCi udeHH uiel HepiBHOCTI Ha
a > 0, #icTaHeMO PIBHOCHJIBHY HepiBHIiCTH

a’ +42>4a. (*%)
Hepisricrs (#¥) piBHOCHIBEHA TaKi¥ HepiBHOCTI:
a*+4-4a20. (%)

A ocTaHHA HEDIBHICTH B CBOIO Yepry piBHOCAJIBHA
HepiBHOCTL

@-2720. (xexd
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[image: image83.jpg]Hepismiers (¥%%%) pipHAa, OCKIIBKM KBagpaT Io-
BinbHOrO xificHoro uymcsa € unciaom mepin’emaum. Toxi
BipHa ¥ BHXiZHa HepiBHicTs (¥), OCKIJIBKM BOHA DiBHO-
CHJIBHA HepiBHOCTI (¥#%%),

3-i#t cnocib. (/loBefeHHs Biff CyIPOTHBHOrO).

JloBeleHHS Biff CYIPOTUBHOIO IDYHTYETHCS Ha Ta-
KOMY JIOTIYHOMY BaKOHI: AKWO 3 6upasy A eunaueae
eupas B, i eupa3 B — xuGnuii, mo xubHuUM € maxoxc i
eupa3s A.

Orxe, TOBepHeMOCS [0 HepiBHOCTi, IO pOBrJIA-

2 s 4 .
jnaerhed. TIporuiesnolo HepiBHOCTL @ + - 2 4 ¢ Hepie-
HiCTH

4
a+=<4. &)

a
TIpunycrumo, Io HepiBHicTs (*) mpaBmabHa. ITo-
MHOKUBIIN 00M/BI yacTuHu uiei HepiBHoCTi Ha a > 0,

OTPUMAEMO PIBHOCWIIBHY HepiBHICTH a®+4 <4a, 3
AKOI BHILTUBAE, III0

a’+4-4a<0, abo (a-27°<0. (bl
Hepisricts (**) € HacaigkoMm HepiBHOCTI (¥), ame BoHa
xubHa, OCKinpKM KBajgpaT AificHoro umena a — 2 He

moske Oyra Bin'emHuM upciom. 3HaunTh, XuGHa i He-
piBricTs (¥). ToMy NpaBMIBLHOIO € NPOTHJEKHA it He-

piBHicTs, a came a + % =>4, mo # Tpeba Gyno noBecTH.
Mpurxax 608. Jlosecrn, mo Aus Oyan-AKHX Aiif-
CHUX x iy
x2+5y°—4xy+2x—6y+3>0.

Posp’nzanns. Posrianemo niBy 4acTHHY HepiBHO-
cTi AIK KBaAPATHUI TPUUJIEH BiHOCHO X:

A=x%+2x (1 - 2y)+ (5y* - 6y + 3).
BHalileMo AUCKPUMIHAHT I[OTO TPUUJIEHA:
D=(2(1-2y)*-4(5y°-6y+3)=
=4y +2-D=-4((y-1*+1)<0.
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[image: image84.jpg]OcKinBKkY AUCKPUMIHAHT KBaJApaTHOTO TPUUJIeHa Bix’-
eMHI Ans 6yAb-AKAX Y, TO 3HAK KBaJPaTHOIO TPHYJIe-
Ha s6iracThes 3i aHaxoM Koedimienra npu x”, T06TO BiE
momaTHWH N8 BeiX x iy, mo # Tpeba 6yo mosecTu.

Mpuxaan 609. Josecty, M0 IPH 6YAL-AKOMY JXO-
IATHOMY a CIpaBe/JINBa HEPIBHICTH

Va+Va+2 <2Va+1.

Poap’asanns. 3anumeMo JaHy HepiBHICTH y BH-

ToIani
Va+2-va+1 <Va+1-va.

Tlepenecemo ippaliOHAJNBHICTE 3 YHCENbHUKA B
sHamMeHHUK. Maemo:

i ik
< s
Va+2+Va+1 Va+1+va

OrpumaHa HepiBHicTh BipHa TIpU GyAB-AKHX 3HA-
ueHHSAX a. Bona Gysa oTpuMaHa 3 IHONEPENHIX IIJIAXOM
PIBHOCUIBHUX IEpeTBOpeHE, TOOTO BipHa # HepiBHieTs,
ARy Tpeba 6yI0 JOBECTH.

Hpuxraxax 610. oeectH, 10 v JOBLIEHOMY TPHKYT-
HUKY MNOZBOEHA cyMa Beix MexiaH Giiblma 3a cymy Beix
#toro cTOpiH.

Posp’azanan. [I03HaYNMO CTOPOHY TPUKYTHUKA Ye-
pes a, b, ¢, a sigmosinui im Meniamm m,, m,, m,. Poa-
TIAHEMO TPUKYTHHK, OCHOBOIO SKOTO € CTOPOHA ¢, a
BepLIMHA SHAXOAMTHCA y TOHIl IepeTHHy Mexiad. 3a
BJIACTUBOCTSAME CTOPIH TPHKYTHHKA MAEMO

2 2
3 Mat g My >c¢ abo 2m, + 2m, > 3c.
AmanoriuHo BUMHMBINY 3 IHIDUMU TPUKYTHUKAMM, Mi-

cTaHeMo

= 2m, + 2m, > 8¢,
2m, + 2m, > 3a,
2m, + 2m, > 8b.
Jonamo yrBopeHi HepiBHOCTI:
am, + 4my +4m, >3 (a+b+o),
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[image: image85.jpg]2 (m, +m,,+m)> (a+b+c)

ITigcuiioloun ocTaHHIO HEPIBHICTS, MaeMO:
2(m,+my+m)>a+b+ec,

1o # Tpeba byso goBecTH.

Brnpasu
JHosectn HepisHOCTI:

611. a+b

>Vab,mea>0,b> 0. ¥

612. %ﬂz “Jabcd, zea>0,b>0,

€>.0,d>0.

613.2%23\‘abc,n8a>0,b>0.c>0.

614.(a+b)£%+%]24,nea>0,b>0.

615. (a + b)(b + ¢)(a + ¢) 2 8abc, nea > 0, b > 0,
e>0.

616.(a+b+c)[ +%+ ]>9 nea>0,b>0,
e>0.

617. a’cd + b’ad +czab+d2bcz4abcd nea >0,
b>0,c>0,d>0.

618. (a + b + ¢) (a® + b® + ¢?) 2 9abe, ge a > 0,
b>0,¢>0.

619. a® + 6% + ¢® > 3abe, iea > 0,5 >0, ¢ > 0.

620. (a + b+ c+ d)* > 256abed, ie a > 0, 5> 0,
e>0,d>0.

621. (a, + a, + a3)* < 3 (a} + a3 + a)).

622.V(a+c)(b+d72ﬁ+v§,nen>0.b>0,

&> 00 B0,
a+b+eY _ ab+ac+be
623.[TTzT.
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[image: image86.jpg]624.

625.

626.

627.

628.
629.
630.
631.
632.
633.
634.
635.
636.
637.
638.
639.
640.
641.
642,

a+b+ec2Vab +\be + Vac,
mea20,b20,c20.
a®+b® +c* = ab + ac + be,
IIea>0,b>0 c20.

% —=>2,a>0,b>0.
a+

b+b+c+c+a26,
c a b
pea>0,b>0,c>0.

a’+ab+b*20.

a’+c® 220 axkmoa:b=b:ec

P +y? 2 xy® + Xy, e x>0,y > 0.

at + b > a% + ab®.
a®+b0*+c?+322@+b+o)

X +y’ -2y —xyt20, e x>0,y>0.
b® +a* - ab > a®b + 4a®b, ge ab < 0.

a* + 2a% + 2ab® + b* 2 6a%%, fie ab > 0.
x%+ 2y + 2xy + 6y + 9 2 0.

2a% + b% + ¢* 2 2a (b +c).

e+ +uivdlra@x+y+tzru)20.
x® +4y? +32% + 14 > 2x + 12y + 62.
a®+b’+12ab+a+b.

1+ 2x% > 22% + 2%,

ab (a +b) + be (b +¢) + ac (a + ¢) 2 6abe.

643. osecrn, mo m + iz 23 opu m > -1.
m

644.

645.
646.

TIopiBHATH 32 BEIUUMHOIO 2 +1ix®+x,
Ae x — niﬂcﬂi qucaa.

a® + %2> 128‘3xmoa+b>l

Vaa+1 +V4b +1 +Vac+ 1 < 5,

akmoa+b+c¢=1,a>0,b>0,c>0.
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[image: image87.jpg]Dynxnii Ta ix rpagiku

Dyuryii ma zpadixu y = f(x)

Yh y=x+2
y=x
y=x-2
Jﬂ :
Ilpsima nponopuiitHicTs JliniliHa 3aexHICTD
y=kx y=kx+b
- Y Y
P x=-2 x=2
y=2
0 x 0 x
et e
abcuyuch — 3SHAYEHHA X
OpAMHATH — G3HAYEHH Y
y=ax® — napabora
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[image: image88.jpg]Bracmueocmi

1. IIpoxoaaTs yepes TouKy 3 KoopauHaTamu (0; 0).

2. a > 0. BiTkn mapabonu HaTIPAMJIEH] BIopy.

3. a < 0. BiTkn HanpaMIeH] BHHS.

4. Yuwm Gonpmuit MOAYJb YMCTA @, TUM BYXKUi BiT-
Ky mapa6osu.

5. @ymknig y = ax’ napHa i rpadiku cuMerpuuHi
BigsOCHO oci Oy.

T'papixu, wo sycmpivaromvcs naibinvur wacmo

¥ ¥ Yy

Y Y Y
AN
x 0 x 0] x
y=2





[image: image89.jpg]y=cosx y=tg

647. BuaiiTi abemEcy TOYKM NepeTuHy 3 Biccio Ox
rpadikis byHKIiNL:

Dy=x+7 3y=2x-1; 5)y=,%1_1;
2y=x-2; 4)y=lx+1; 6) yi=E2m+i

648. 3ualiTH OPJAMHATU TOUKY IeDETHHY 3 Biccio Oy
rpadikis GyHKIMI:

y=x+38; 3)y=3x+5; 5)y=—%x+1;
Dy=x-1; 4)y=-2x-1; 6)y=-4x+1.

649. Buaittu @, AKmo BigoMo, mo rpadik GyHKIil
TIPOXOAUTH Yeped TOUKY A (2; 5):

)y=ax-1; 3)y=%x+a;
2)y =-ax +4; 4)y=—%x—4a.

650. I'padix byHKIil y = ax + b TPOXOAUTH 4Yepe3
rToukn A (1; 4) i B (2; —3). 3vaiitn a i b.
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[image: image90.jpg]Dynxyia y = ax® i zpagir

651. Poss’sisaty rpadivHo piBHSHHS:

1) =4; 8)x*-x=0; 5)x’+2=0;

2)x2—9=0; 4) x> +x=0; 6) x> =x+ 2.

652. Buaiitu abenucu TOYKU HepeTuHY 3 Biccio Ox
rpadikis:

Ny=2*-1; 3)y=2x>-8;

2)y=—x*+4; 4) y = -3x% + 27.

653. BualiTy OPAMHATH TOYKH IEpETUHY 3 Biccio Oy
rpadikis:

1)y=2*+5; 8) y =-8x% - 5;

2)y=2%>-1; 4)y=-x*+4.

HMpuiiomu, uo nonezuyroms nobydosy
zpairie pynryil

I Ins roro, mob sa Bigomum rpadixom GyHrmii
y = f(x) mobynyBaTu rpadik bynknii y = —f(x), morpi6-
HO mobyayBaTH JiHilO, SIKa cUMeTpW4Ha JUHII y = f(x)
BigHocHo oci Ox.

W gy y





[image: image91.jpg]II. Jinst Toro, mob 3a BimoMuMm rpadikom dyHxmii
v = f(x) mobyzaysatu rpadik dysrnii y = f(-x), morpi6-
HO mobyayBaTu JiHilo, cumeTpuuHy JiHil y = f(x) Big-
HocHO oci Oy.

y= log,(-x) Y y=log, x
;,,___
\ 0) x

\

\
1
i

654. Bukxopucropyioun nocaifosso I i I mpuiiomn,
nobyayBatyu rpadikm:

y=—-x; 2y=-27% 3) y = ~ logy(~x).

III. [ina roro, mob 3a Bigomum rpadikoM GyHKOID
y = f(x) nobyaysatu rpadixk ¢ymkmii y = f(x) + B, mo-
Tpi6HO mobyaysaTm nigilo y = f(x) i acynyru ii Ha B
ONWHUIL yropy, AKmo B > 0, abo Ha B OJWHUIE YHUS3,
axmo B < 0. (MoskHa acyHyTH Bick Ox Ha B ofuHULL ¥
MPOTHJIEKHOMY HAIPAMI).
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[image: image92.jpg]IV. IIna Toro, mob 3a BimoMum rpadikom GyHKIL
y = f(x) mobynyBatu rpadik QyHKIiI y = f(x + A), mo-
Tpi6HO mobyxyBatH mimilo y = f(x) i scymyrm ii Ha A
OJMHUIL TpaBopyd, AKmO A < 0, abo Ha A OJMHMIL
miBopyd, sakmo A > 0. (MoxHa 3cynyTu Bick Oy Ha A
ONWHUIIL Y IMPOTUIEKHOMY HAIIPSIMi).

i ¢ 4 y=G-1
]

- il

y=2"4

-3l 0] * ol 1 %
f y
I
|
! y=flx-3)
=3 0 x
)
655. Tlo6yaysatu rpadiku GyHKIiR:
Dy=(x-8°+1; y=(x-17°-4

2)y=-(x+1)>%-3; Hhy=2-%-1
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[image: image93.jpg]5)y=2""-3; 8) y =log, (x+1) - 3;
6) y = -2°3; 9) y =- log, x + 4.
T)y =log, (x — 4) + 2;

V. T'padix dyskuil y = A f(x) YTBOPIOETECS 3 I'pa-
(ixa yHKUil y = f(x) MHOKEHHAM ycix #oro opAuHAT
Ha A.

VI I'padir dyuxruii y = f(kx) (k > 0) yTBOPIOETLCH
3 rpadika dyrknii y = f(x) gireHEAM yeix abemuc nBo-

ro rpadika Ha k, fKmo k > 1, i MHOXKeHHAM Ha -’1;,
Akmo 0 < k < 1.

y=J(2%)
j

Y V=i

. ,
W e

VIL flkmo byskunis napaa (f(—x) = f(x)), il rpadix
cuMerpuaHU# BinHOCHO oci Oy i mns ii mobyzosm mo-
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[image: image94.jpg]Tpi6HO mobGyayBartm rpadik y npaBiit HamiBmTOmmHI
(ans x > 0), a B niBi# NpoBoAMMO JIiHIW, CHMETPHIHY
oTpuUMaHiR.

Te, mo mnpasopyd, — Te ¥ JiBOpYd.

VIIL [Ins roro mob6 3a Bigomum rpadikom pyHKmil
y = f(x) mobynysaru rpadix ¢ymkmii y=7|x |, cuix
BIEBHUTHUCS, [0 PYHKIiA napHa i auBuck npuifom VIL.

Hpuknagu rpadikis dyHrmi:

y=2" y=log,|x| y=sin|x
Y y y
= 0 \ /[
0’ x \ | / x 0’ x

IX. Ina Toro mob 3a Bisomum rpadikom y = f(x)
nobyaysatu rpadix dymknii y = |f(x)|, moTpi6HO mOGY-
AysaTu JiHilo y = f(x) i wacTuHy rpadika, IO JEKHUTH
Hik4Ye oci Ox, K3epKajbHO BiZoOPasUTH y BEPXHIO
HaIiBILIOMUHY .

u 7
y=fx) y=|f(x)

0| z

. X. Ilna Toro mo6 3a Bigomum rpadikoMm y = f(x)
nobyzxysatu rpabik dyuknii y| = f(x), morpibro moby-
AyBaTH JiHiI y = f(x) y BepxHifi HamiBIJIOmMHMHI, a y
HIDKHIA OpoBecTH JTiHiIO CHUMETPHUHY.

Te, mo 3Bepxy, — Te # 3HH3Y.
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[image: image95.jpg]|yl=7Cx)
y=1(x)

0 N
=

- Ol

—
3

656. Bualoun rpadik ¢ymknii y = log, x, nobyay-
BaTH rpadiku piBHAHB:

1)y =llog, xl; 3)lyl =logy x:  5) lyl = log, |«

2) y =log, lxl; 4) lul =[log, x;  6) [y| = log, |x].

657. Buawouu rpadik dyaknii y = sinx, nobyaysa-
T rpadiky piBHSHB:

1) y =[sinxl;  3) [yl = sinx; 5) lyl = sin |x].

2)y =sin |xl; 4) |yl = sinx];

658. 3naroun rpadix Gyuruii y = x, mobyayBarun
rpadikn GyHKIii:

TlocifoBHiCTE pPO3B’SIBYBaHHS:

a) yi y=x 6) ¥ y=|x|
Dy=lx

|0 x |0 %
(upuiiom IX)

2y=lx+2/+1
Posp’azannEa

a) l/y I \/y yalzsde1

0| x

(npm'&omn ImiIv)
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[image: image96.jpg]Hy=lx-1-2
Posp’szanEs

a) 6)

(oputtomu III i IV) (mpuitom IX)

Dll=lr-4-1

Posp’szanus

a) 0)

SR ] B P

(opmitomn III i IV)

7} lyl=|x—4-1

(opuitom IX)
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[image: image97.jpg]5) byl =|x-2-11 @ 3 6)

y=lx

=
W

Posp’sazauss

0f x 0] %

(upmitomn IIT i IV)

) v} y=ix-2i- 2 w2
IR ~6><><,
(mpuitom IX) (mpuitom X)

659. Buaroun rpadix Gysxmii y = %, nobymyBaTu

rpadiku:
1
Dy =gy 9=||7s -3):
y=|7 N EN B B S
8y = x+2;

660. 3uatoun rpadix dyHKIII y = tgx, MoOyAyBATH
rpadikn:

1)y = tg |« 3 y=ltglels 5yl =lte

2) y = |tg xf Hll=tgx 6 lyl=teld

BuaxopmenHa maon diryp,
obMeeHHX JiHIAMHA

TIpuxian 661. 3uaiiT mwiomy dirypwn, obmerxeHol
imigvm y = -x + 3, x =-1, x=3.
AJrOpUTM pOSB’SI3YBaHHA:
1) nobyaysarn rpadix GyHKNii y = —x + 3
(mam. 24);
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[image: image98.jpg]y=-x+3

Man. 24 Maax. 25

Maux. 26 Maux, 27

2) mobyayearu rpadikn byHkmif x=-1 i y=0
(man. 25);

3) samrrpuxysatu  ¢irypy, obmeskeHy JiHismm
y=-x+3,x=-1, y =0 1isuakitu ii niomy:

sm:%ac.mh 4-4-8.

Do |

Binmorins: 8.

662. 3mafitu mromy ¢irypu, obMeskeHol JiHisME
x+2y=4,x+2y=6,x=0,y=0.

Y
D
X+2y=6 A
C
x=0 X 0| B £
Man. 28 Maa. 29
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[image: image99.jpg]ANTOpUTM DOSB’ABYBAHHS:
1) no6ynysaru rpadik byHknii x + 2y = 4
(mau. 27);
2) nobynysaru rpadiku GyHKLiH x + 2y =6, x =0
iy =0 (man. 28); c
3) samtpuxysatu ¢irypy, obMesxery JiHiamu
x+2y=4, x+2y=6, x=0, y=0 i sualitu if
wromy (Man. 29):

Sapcp = Socp ~ Soas =
_O0C.0D 04 OB _

2 2
3-6 2-4
T oA
Binnosixs: 5. Man. 30

663. Buaiitu nyomy dirypu, obmeskeHol iHisME
+y=2,y=3x-6,y=x+2.
ANropuT™ PpOSE’SIByBaHHS:
1) no6yaysaTu rpadik GysHrOii x +y = 2
(mau. 30);
2) moGyaysatu rpadik GyHKLii y = x + 2
(mai. 31);
3) mnobymysaru dirypy, obMesxeny JiHIAMEA x+y=2,
y=38x-6, y=x+2 i samrpuxysaru dirypy,
obmexeHy NaHMMU JiHiAME (Max. 32);

j=x+2/N\a+y=2

[J x

Man. 31 Man. 32
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[image: image100.jpg]4) 3HaiTH KOOPAMHATH TOYKH B (4; 6);
5) 3HaliTH IIyKaHy IJIOMY

Suac = Soasy ~ Soac ~ Seay =

_0A+BN oy Lo .oc-Lcn BN =
2 2 2
2+6 1 o o8
=248 4 L.2.2-3.2.6=8
Bignosigs: 8.

Maux, 33 Maa. 84

664. 3uaittu momy dirypu, obMesxeHol JiHigMU
=ld-2,y=-Id+2.
Anropur™M pO3B’A3YBaHHSA

1) Iobyaysaru rpadix dymkmii y =[x/ - 2

(maun. 33);

2) nobyaysaru rpadik dysxmii y = - [+| + 2
(mai. 34);

3) samrpuxysaTu Gbirypy, mIomy Axoi Tpeba aHail-
TH;

4) suaBiTu mykary miomy: ABCD — kBanpar,
S =§AC~BD =8.
Bianosins: 8.

665. 3Hafit muomy birypu, o6MesxeHol JiHiaMK
(x-1%+@-17"=1, y=0, x=0.
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[image: image101.jpg]AJIropuT™M pO3B’sS3yBaHHS
1) IMo6ynyBaTtu rpadik dyHKIii
G- +@-17=1;
2) samTpuxysaTti Qirypy, obMeskeny JiHismMu
(=12 +@-11=1, y=0, £=0;
3) sHaliTh WyKaHy IIOMY:

.

PN

*=Spupp-3 iR =1~

Yl
-2
1
H
[} 1 x %
Max. 35 Max. 36

Bigmosins: 1 - %

722. Buaitru wromy Girypu, obmeskenol minisvu:
1)2x - 8y =6,y=2,x=0;
2)3x+y=12,x-3y=-"6,x=4;
3)x+y=56,x=2,%x=8,y=0;
4)2x+y=4,y=1,y=8,x=0;
S5)x+y=2,4x+5y=20,x=0,y=0;

) y=lx-3y=1;
Ty =lxl, 3x - 5y = -8;
8)x+@+1)?=1,y=0,2=1;

9P +@-17=1,22+@+1P=1,x=-1.
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[image: image102.jpg]Jocainzxenns i po3s’s3yBaHHA
aiHiHMX PiBHAHB 3 MapamMeTpaM#

Pienanng 6udy ax + b =0, de a i b — cmaai xoedi-
yienmu, HA3UBAEMbCA NIHIUHUM DIGHAHHAM 8i0HOCHO
Hesidomor x.

1le piBHARHSA piBHOCHJILHE PIBHAHHIO ax = — b. Io-
caigaMo ioro.

1. SIkmio a # 0, To PiBHAHHA Mae eAMHUA PO3B’fA-

30K X =——.
a

2. fixmo a = b = 0, To piBHAHHA HabyBae BUNJIALY
0x =0.

1lsoMy piBHAHHIO 3alOBOJIBHSAE Oyab-siKe AificHe 3Ha-
YeHHS X, & TOMY BOHO Ma€ HECKiHUeHHY KLIbKiCTh
pO3B’A3KiB.

3. figkmo a = 0, b # 0, TO PiBHAHHA Mae BUIJIAL

Ox =-b.
1le piBHAHHA He Ma€c PO3B’ABKIB.

PoarisineMo pO3B’A3YBaHHA pPAIliOHAIBHUX piB-
HSHB 3 IAPAMETPAMU.

Poap’azaTi piBHAHHA 3 NapaMeTpaMd — 3HAYUTH
gHafiTH Bei HOro PO3B’SSKU IS KOXKHOI CHCTeMH J0-
TYCTUMUX 3HAYEHH TAapaMeTpis.

Ilig uac posB’A3yBaHHS DIBHAHbL 3 IapaMeTpamMu
o6nacTh aMiEn mapamerpis Mozxe GyTu sagaHo©. Sxmo
He BKa3aHi rpaHuIi 3MiH IIapaMeTrpiB, TO BBaKAETHCH,
[0 mapaMeTpy HabyBaloTh YCiX HOMYyCTHMUX SHaYeHb.

TIpukaan 667. Posp’sizatyt piBHAHHEA
. 2- 4 3
5x-a ar-1
BiZIHOCHO X.
Poap’sazanna. Maemo 2 (ax — 1) = 3 (5x — a), 3BiA-
kH (2a - 15) x = 2 - 3a.
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[image: image103.jpg]3 T PiBHAHHA Mae BurIAn

0x =— 4?1 Ile pisusinns, a orsxe, i gane piBHAH-

Hf He MalOTh PO3B’sA3KiB;
15 z 7
6) AKIIO @ # ——, TO PIBRHAHHS Mae enuHu# Kopinn
2-38a
2a - 15"
6) BUBHAYNMO, IIPH SKHX 3HAYEHHAX @ 3HANZeHuik
KOPiHb 3a10BOJILHAE PiBHSAHHIO, T06TO 3HAKAEMO
obnacTh BUBHAaYeHHS,

O6nacTs fomycTuMuX 3maveHsL HeBimomoi i Tiapa-
MeTpiB, fKi BXOAATE y DIBHAHHS, BEBHAYAETHCS piB-

HAHHAMM: 5x - a#0 i ax —1#0. Ilpu x—z—aa

-15
chaHeMo
10 - 15a 2a — 3a*
S —-a#0i 2" .4
SRR 2a-15
3Bigcn

10 - 152 - 2a% + 15a # 0 i
2a-3a%-2a+15%0,
a#+V5 i a#+5.

15 . &
Orsxe, AKIO a # S lazt V5, To pisHsHES Mae

2-38a

€AUHUN KOPiHb x = 3
f L 2 - 15

1 2 .
SAxmo a = 75, TO DiBHSIHHS He MA€ KOPEHiB.

Tpuxnax 668. Pose’szatu BigmocHo x pPiBHAHHS

1__% 5 (*)

X a-

Posp’szamms. O61acTs ZomycTHMUX 3HAYEHS HeBi-
Aomoi i napamerpis x # 0, x # a. Maemo
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[image: image104.jpg]a-x=bx, b+1)x=a. (%)
a) fAixmo b =-1, a = 0, To piBHAHHS (*¥) HabyBaec
surasgy Ox = 0. Ile piBHAHHS cIIpaBelIuBe IS
OyAb-AKNX 3HAYEHL X, L0 BXOAATH B 06JacTh
JOITYCTHMUX 3HAYCHD;
6) sixmo b =-1, a # 0, To piBHAHHESA HalyBae BH-
rasany Ox = a. KoperiB Hemae;
8) SIKIo b # —1, To PIBHSHHS Ma€ €IMHU PO3B’HA-
b+1’
2) MepeBipUMoO, IpH SKHMX 3HAYEHHAX IapaMerpiB
a ib aHafileHUit KOPiHE 3aJJ0BOJILHSAE DIBHAHHIO.
Buxoasuu 3 ymoBH, x # 0 i a — x # 0. OTixe,

a "
=0 s
ek el ¥

30K X =

o)

Beigcua #01ib #0.

Takum uuHOM, AKINO b =-1, a =0, TO PiBHAHHA
Ma€ HEeCKIHUYeHHY MHOMKMHY KODeHiB, To6TO Mae ceHC
npu Gyap-aKux AificHUX X, Kpim x = 0, x = a.

Armo b = -1, a # 0, To po3B’A3KiB HeMae.

a
b+1

SAxmox#a,a#0,b#0, T0x =

Bnpaeu

Poas’sizaTu piBHAHHA:

669. 2x = a.
670. ax = - 3.
671. ax = b.

672. ax + bx =c.
673.a> x —ab =a.

674. ax - 2x =a’ - 4.

675.ax -b-1=x-a.
676.(a+x)b-a=(b+1)x+ab.
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[image: image194.jpg]3MICT

Jii ai crenensvu s s
Mnmmcwluxaroqneam. S

PoskJafaHHs MHOTOWIEHIB HA MHOKHMKH . . . . .
PiBRAHASA 3 OAHIEI0 BMIHHOIO . . . . . . .+ . .

Pisusura 3 AsomMa AMiHEAME

TipuiloMe poan’sizyBauHS cucTeM ASoX NIHIIHUY PiBRAHE
P03’ A3YBARHSA DIBHAHD 3 MOTYIAMM . . . . .
Tlepersopenns anrebpaivsnx BHpPasis

ApRQMETHYHE AHATSRES KOPEHST ST
Tlepersopennsa pagukaris . . .

ApichveTH e SHAUCHNA KOPEHA Y TPHKTAZAX | posmHaKax
TlepeTBOpeHHSA CKIAREMX DAIMKATB . . . = >

Toroi nepeTsoperns anrebpaianux nupﬂm

Banaui Ha NOpIBMAEA BMDAI® . .

Kpagparsi pissanns . . :

IMlryani npufiomn poss” mynamm pisnams .

Teopema Beay Ta ii macaigxu .

Meron Reusmauennx KoedimienTin @

Poon’ iayBamA ipPAIIONATLHYX DIBHAND .

Iiryuni nputiom poss’AayBaHES cHCTeM PIBHSHE
Poap’ssysauns mepimocredt . . . . . . .
Posp’asyBanHs HepiBHOCTel ¢ MOAYAAMHE .
Poap’sayBannsa ippanHORAIbHAX uepmmcuﬂ
Josenienna mepismocredt . . . . . . .

Dymknii Ta ix rpadikn :

Braxopxenas miom Giryp, nﬁuememx nimisgmu
Tocsmimsents i poss’SayBaHms TimimTx pmum!b

3 mapametpamm . . . 52
Tiocrigmerss cacred ABox JisilEX PlEKARE

3 IBOMa HeBIOMIMH

Pogs'siayBanHs HepiBROCTeH 1-10 CTEeHA 3 mlpauefpmu
Po3p’aASyRAHHA NOKAIHUKOBMX PIBHAHL . . .
Poas'RovBaNny HoicasuRKOBO-CIeDsRGux PIRRARD,
Pogp’ #ayBaHES JorapuMITHAX DIBEAHD

ToTosci NEPeTHODEHHA NOKAIEMKORMX i JOrAPAGMISHEX
BHpagis

Poas'asyRaumx CHeTeN; ToRABEERORRY i )mrapnd)u_\nmux
piBHAHL v D
Poos’ayBAKHH NOKASHMKOREX HepIBHOCTE
Poas’saysanns .nompmblwmnx HepiBHOCTeH
Komnuexcai ancaa . . S S T e
Apabmernana mrpecin . -

Teomerpuuna mporpecia’ . . . . . .

Cnonyin Ta 6inom Heiotora

Bigmosigi . . . .
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[image: image105.jpg]ke
677.y+a b.
678. L4+ L=
a b
679. —L L

x-a 2(x-b)

680. BusauuTu, IpU SKAX 3HAUEHHAX { DIBHAHHS
MAlOTh JONATHI PO3B’AaKM:

)8 (2-x) =4 (t - 20); DA e
=1

681. Busnaunru, Npy AKMX SHAYEHHAX k PIBHAHHS
MaloTh Bif’eMHi po3B’azKU:

3x+1 4x + 3k _ 5x - 2k
a)k-—Z—x+1, 6)T—T.
5.

682. Bupas B zopisElOe 1, KoMM x JOpiB-
x + 3a

mioe 10. Ilpu sixomy smavenHi x melft Bupas zmopis-
HI0€ 37

683. [Ipn AKMX BHAYEHHAX k PiBHAHHS

3hx + 15

Bk+38(x+1)= 5

a) Mae enHME Po3B’A30K;
6) He Ma€ po3B’A3KiIB?

684. BusHauuTu, IPH SKUX 3HAYEHHAX @ koi)eai
piBHSAHEA ax = Tx — 1 uixi i xparni 3; xparui 5.

685. BusHauuty, npu SAKUX 3HAYEHHSAX HapameTpa
a piBHAHHA 3 (x + 1) = 4 + ax 6yze MaTV KOpiHB 6inb-
it 3a —1.

Jocarimsxenns cucreM ABOX JiHIKHAX DiBHAHD
3 IBOMA HeBigoMHMH

Hexait gano cucremy piBHAHE
ax+by=c,
ayx + byy = ¢y,
Ze ay, by, ¢y, a,, by, ¢, — KoBinbEi mifichi umcra.
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[image: image106.jpg]Hocanigute cucTeMy 3HauuTh 3a il KoedimieHTamm
a’scyBaTd, SKHN 3 HaBeJeHWX HUJKYe BHIAJKIB Mae
Mmicme:

1. CucreMa Ma€ €IUHH PO3B’A30K.

2. Cuctema He Ma€ posB’A3KiB (HecymicHa).

3. CucremMa Mae HeCKiHUeHHY KLIBKICTE DO3B’si3-

KI1B.

flx Bimomo, KokHe 3 JIHIHHUX DiBHAHB CHCTEMH
306paKyeThCA B CHCTeMi KOODAMHAT INIPAMOIO JiHI€K0.
Tomy oueBugHO, I10:

1) Cucrema Ma€e €AUHMIA PO3B’SA30K, AKINO rpadikm
PIiBHAHb MAOTh OfHY CHLIBHY TOUKY, KOODAHU-
HATU AKOI 1 € PO3B’ABKAMH JaHOI CHCTEMH.

2) Cucrema He Ma€ Po3B’sI3KiB, AKIO rpadiku pis-
HAHb — B3AEMHO IapajelbHi npaMi.

3) Cucrema Mae HeckiHUeHHY KiNbKicTh poa3B’aa3-
kiB, AKo rpadiku piBHaHE 36iraloThes (ofHA i
Ta caMa IpsMa).

Cucmema mae HeckiHueHHY KiabKicmb po3e’askie,

axwo koegiyichmu npu 8idnosidnux Hesidomux i 6ilb-
Hi YeHU nponopyiuni:

Cucmenma He mae po3e’a3kie, AKWO il Koepiyienmu
nponopuyiiki mix co6oio, ane He nPOnOpuilhi GiabHUM
YaeHaMm CUCeMu:

Cucmema mae €OuUHUIL pO36’A30K, AKULO KOePiuieH-
mu npu 6idnoeidnux Heeidomux He NpPONOPYIUHi Mix
coboio:
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[image: image107.jpg]Hpurnax 686. BmaiiTn, npu AKUX BHAUEHHAX a
cucTema piBHAHB
x+(2a-1)y=2a,
Ca+)x+@+2)y=2@ +a+1)
Mae HecKiHUeHHY KiNBKicTh posB’sskis; He Mac poa-
B’A3KiB.
Poar’asanna. Cucrema Mae HecKiHUeHHY KimbKicTb
X 2a~%1 2a
2a+1 a°+2 2@ +a+1)
BrnaiinemMo, AKi BHaYEHHA a 3a/0BOJBHAIOTH <piB-
HSHHIO
L.. 233
20+1 a*+2’

po3B’A3KiB, AKINO

40 -1=a*+2, a==%1.

Komu a =1, gicramemo é: % = %, T06TO cHCcTeMa

Ma€ HeCKiHUYeHHY KinbkicTh po3s’sakis.

Komu a = - 1, gicranemo -1 = -1 = -1, To6To cuc-
TEMa Ma€ HeCKiHUeHHY KiJIbKiCTh pO3B’A3KiB.

B immux Bunagkax, Tobro mpH a # + 1, cucTema
Ma€ €AMHUN PO3B’AZ0K.

Bimmosins: a = + 1; 3HaueHE @, IPU AKUX CHCTEMA
He Mae po3B’AsKiB, He icHye.

Bnpasu
687. IIpu AKUX 3HAYEHHSX M CUCTeMa DIBHAHB Mae
JIoAaTHI po3B’sa3KH:
3x+ Ty=m,
2x + 5y = 20?

688. BusHAUNTH, PN AKUX SHAYEHHSX @ CHCTEMH
piBHAHEL 6yayTE MaTH Bin’eMHI po3B’aaKu:

8x-6y=1,
a){5x~ay:2;

6) (@+58)x+(2a+8)y=38a+2,
(8a+10) x + (5a + 6) y = 2a + 4.
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[image: image108.jpg]689. BusHaunTH, IIpY AKHAX 3HAYEHHAX M cUCTeMa
PpiBHAHB

4x+my=8
Mae posB’siaku x > 0, y < 0.
690. MocaiguTu i po3s’A3aTy CUCTEMH DiBHAHB:
a){(m—l)x+2my 2.
2mx+(m-1)y=m-1;

{me -3y =5,

(m-1) x+ 12y = 24;

) (a-2) x+6y=15,
3x +(2a -4) y =15.

691. BusHauuTy, Ipu SKUX 3HAYEHHAX m i n cuc-
TeMU DiBHSHbL MalOTh HEeCKiHUEHHY KIIBKiCTh pO3B’A3-
xiB:

5 mx +ny =8, )mx+(n—1)y=21

5x + 3y =4; 3x + 10y =-1.

692. BugHaunTH, NIpH SKAX 3HAYEHHSX @ CHCTEMU
pPIBHAHBL He MaioTh PO3B’A3KiB:

a) 4x + 3y =12, 6) 3x+2ay =1,

2x +ay =5; Ba-1)x—ay=1.

){3x+(m—1)y=12,

693. [lano cucreMy ABOX piBHSHB 3 JBOMa HeBiJo-
MuMH X 1y

2x+(5+m)y=8.
BualTH, MpY AKNX 3HAYEHHAX M A CHCTEMa Mae:
a) HecKiHYeHHY KilbKicTb posB’sABKiB;
6) He Mae pO3B’SI3KiB.

694. BuzHauuTn, IIpM AKUX 3HAYEHHAX @ CHCTeMa
piBHAHB

{(3+m)x+4y:543m,

.

ax +y=a,

2ax + ay =4
Mae: a) efUHUE poaB’ 30K i 3HalTH foro; 6) HecKiHUeH-
HY KiIBKICTB PO3B’ABKiB; 6) He Mae pO3B’A3KiB.
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[image: image109.jpg]695. BusHaunTH, IpU AKUX 3HAYEHHSX G CUCTeMa
piBHSAHB
(@a-1)x+3y=a,
x+@+1l)y=2

Mae: a) eTUMHUI po3B’A30K i 3HalTHU Horo; 6) HecKiHueH-
HY KinbKicTh po3B’sA3KiB; 6) He Mae poaB’sBKiB.

Po3sp’a3yBanHs HepiBHOCTEH
1-ro crenens 3 mapamerpaMu =

IIpuxaan 696. Poss’sizaTu BilHOCHO X HepiBHiCTH

(m*-1)x>m?-m.

Posp’szanns. PosriisHeMo BCi MOKJIMBI BUOAZKML

a) Hexait m> -1 > 0, to6ro m < -1, abo m > 1.
Poapinmemu obuaBi dYacTHMHM HepiBHOCTI Ha

mE— 1, micranemo x > ——;

m+1

6) mexait m* — 1 < 0, To6ro —1 < m < 1. Poaginus-
mu o6uARi uacTHHM HepiBHocTi Ha m? - 1, xi-

cTaHemMo x < ———;
m+1 -

68) Hexa#i m = 1. Hepiericts Habyme BUIIARY
0x > 0. Ila HepiBHiCTE He Ma€e PO3B’A3KiB;

2) Hexalt m =-1. HepiBuicte Habyge BUTIARY
Ox > 2. HepiBHicTe He Ma€ po3B’A3KiB.
Omxe, B 3ajexHOCTL Bl 3HaYeHB mapameTpa m
HepiBHiCTH Mae Taki posn’Askm:

m
« #AKmom >1abom <-1,T0 x >—"3
m+1

e sxkmo-l<m<1l,Tox <—sj
m+1
¢ #AKmo m =+ 1, To HepiBHICTE He Ma€ PO3B’ABKIB.
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[image: image110.jpg]Bnpasu

Poas’azatu HepiBHOCTI:

697. (m - 1) x < 5m.

698. m (x-1)>x - 2.
1+8x._ x+2

x
e

Po3p’A3yBaHHA NOKAa3HUKOBMX DiBHAHL

Hainpocmiwum noKasHUKosuM Di6HAHHAM € pie-
Hanns eudy a*=b, de a >0 i a# 0. OueBnupHO, IO
npu b < 0 me piBHAHHA KopeHiB He Mae (B oGmacti
AificHUX wmceld), OCKinbKM a® > 0 st Beix aificHux
3Ha4YeHb X.

a) Posp’saskom pisusmms Bumy a/™ =1 (sa osma-
UEeHHAM CTeNeHs 3 HYJbOBUM IIOKasHUKOM) Gyne

fx)=0.
Hpuxraan 700. Posp’szaty piBHAHHES
54\4‘z Sk g
Posp’szanns. 3a O3HAUEHHAM CTENeHS 3 HYJILOBUM
moxkasHuKOM Maemo: 4Vx — 3 —x =0, To 4Vx - 3 = x,

apigku x2 — 16x + 48 = 0.

Poae’sizyloun yTBOpPeHe piBHSIHHS, JicTaHeMO
x, =4, x, =12,

Bigmosins: x; = 4, x, = 12.

0) Posp’siakoM piBHAHHSA BUAy a* = a” € x = n.
, Ouesmano, mo pirsEEs o/ ) = a® ¥ piBROCHILHE

piBHAHHIO [ (X) = ¢ (x).

Ipukaax 701. Poas’szaty piBHAREA
x+5 x+17

82%°%:=0,25:128:% 5
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[image: image111.jpg]Posp’azannn. 3amuimemMo JaHe PiBHAHHA y BUNTAAL
5. 28 rEeT
9 x-T_-9 x-3

T 5x + 25 Tx +119
Topi piBHSIHHE —— = ————
x-q %=

— 2 piBHOCHIBHE

naHOMY.

Posp’asyioun yTBOpeHe DIiBHSHHS, 3HAXOAMMO,
x=10.

Bignosins: 10.

6) Slxmio siBa i mpaBa YACTMHM DIBHAHHA BULY
a* = b He 3BOJATHCA 10 CHLILHOI OCHOBH, TO 3 piBHOCTL
x* = b 3a 0O3HAYEHHAM Jorapudma BuMBacE x = log, b.

TIpuxaan 702. Poss’ssary pismsaus 32~ 1 = 53 %,

Posp’azanns. [Iposorapudmysasmu o6uaRi yacTn-
HY PiBHSHHS, JicTaHeMO:

lg 8% 1=1g 53-%,
(2x-1)1g3=(83-x)1g 5,
2xlg3+x1gb5=31gb5+1g3,
x(21g3+1g5)=31gb5+1g3,

iy o= 085 +1gd
21g3+1lg5
.. 3lg5+1g3
B :—E_.
b PR e

Tpuxaanx 703. Poas’sisaTu piBHAHESA
2% 4 3. 985 -1 g9,

Poss’asamms, 2% ~1 (2 + 8) = 20, 28F -1 - 4,
2MEslagt gV 1=,

Beigen x = 1.

Bigmozias: 1.
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[image: image112.jpg]Tpuxmax 704. Poss’sizatu piBHAHHSA
25-5 , g2x-7, g2x-9 _ 4 L 3 Ll
3 +3 +3 —452+224+118+ ¢

Posp’azanna. Ilpasa wacTuHa piBHAHHA € HeCKiH-
YEHHO CHAJHOI0 TeOMEeTPUTHOI0 mporpecicio;

1
455

Tomy naHe piBHsSHHA HabyBac BUTLIALY
329341+ 8%+ 1)=91,
8%=Y 01 =91,.8% "= 1,
3BigKH x =4,5.
Bignosine: 4,5.
Tpurxan 705. Poss’asaTu piBHAHHSA
oV -2z-2_ g, g@-2z-x-1_g

Posp’azanas. 3auineMo DiBHAHHAS Yy BUTJIAAL

32(\]:’—2:—:),1_ 3\]:’—2:»:
3

2

i mosmaunmo
gVt -2z -

¥, y>0.

Iicranemo pisnanus 8y> — Ty - 6 = 0, AKxe Mae Ko-
peniylzﬁiy2=7§.

Jpyruit xopiEb He 3aJ0BONBHAE 3afaHil yMOBi.

Takum upHOM, BUXigHe piBHAHHA B obnacti gomyc-
THMUX 3HaUeHb HeBifomMoi piBHOCHIBHE DIBHAHHIO

2 . . .
g\ -2 -2 g1 4 oeramme piBHAHHSA piBHOCHJBHE ip-
panioHaTEHOMY DiBHAHHIO

Vel -2r=x+1.
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[image: image113.jpg]Iligpocaqun 06mABI YacTHHY piBHOCTI KO KBagpaTy,
sHaitneMo x = - 0,25. Ockimekm mix wac migHeceHHs
060X uyacTUH DIBHSHHS [0 MAPHOTO CTENeHs MOMKYTH
3’ABHUTHCS CTOPOHHI KOpeHi, lepeBipka HeobxinHa came
Ha mpomy erami. ITizcraHoBka sHalifeHoro x B ippa-

nioHaJbHe PIBHSAHHSA IIOKA3ye, o x = — 0,25 3a710BOJE-
HAE HoMy, a 3HAYUTH, i BUXITHOMY DiBHAHHIO.

Binnosins: —0,25.
IIpuxaan 706. Posp’ssaTu piBHAHHS
316" +2-81% =5 36"

Posr’szanns. Ockinsku 81% # 0, To faHe piBHAHHS
piBHOCHJIEHE DiBHAHHIO

2x x
16Y ., _ (36 4 o= 5
T 25 (2. wo o[3] 425 (3].
TloxkmaBmm (% =Y, IPUXOJUMO 10 KBaJpaTHOIro

pPiBHAHHA
3y’ -5y +2=0.

Horo xopeHi y; =1, y, = % Poss’sizyioun piBHAH-
x

G Y 2
B || = 1k 9| =g AicTaHeMO y mepIIOMY BUNamKY

2x .

Do

x =0, a B ipyromy [%) = %, To6T0 2x =1, 260 x =

Bignozsigs: 0; %
Tpuxaanx 707. Posp’asaTu piBHAHHS
322’ +62-9 4 4. 15 +82-5_g 522’ +62-0
Posp’sizammasa. [losmaummo x° + 3x — 5 = Y, micaa
qoro piBHﬁHHK 3anuIIeMo TakK:
3W*li4.15¢=3-5%"*", abo
3-3%+4.15V=15 5%,
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[image: image114.jpg]PoaainuBIng By i mpaBy wacTHEU Ha 52, IPUXOZMMO

o PiBHAHHSA
2u v
3 3
3[5] +4[5]715—0.
$ : ] BN =5 uang
Pogs’sayioun e piBHAHHA, JicTaHeMo || =5, 3Bil-

x

ku y = -1. Jlpyre piBHaHHA [g] = - 3 poss’aAskiB He

%
Ma€, OCKLIBKH [E) > 0 Opy BCiX JOMyCTUMHUX 3HAYEH-

HAX X.
Ilosepratoumcs A0 IMifCTAHOBKH, PpO3B’A3YEMO
KBafipaTHe piBHAHHS x° + 3x — 5 = -1.
Bigmosins: 1, — 4.

PosraisineMo 3amavi, fKi posB’A3YIOTHCA 3a HO-
IIOMOTOI0 BJIACTHBOCTI MOHOTOHHOCTI IIOKa3HHMKOBOI

byHKIii.
TIIpuraxan 708. Poap’asaTu piBHAHHA
8.4 +(Bx-10)-2*+3-x=0.

Poss’sasannsn. lle piBHAHHSA He HAJIEKHUTH O JKOZ-
HOTo 3 THIIB, [0 PO3TASAAlOTHCH. 3pobuMo 3aMiHy

2% = y. PiBHAHHA Habyje BUTIALY
3y +(8x-10)y+3-x=0.

PosB’siskeMo oTpUMaHe DIiBHAHHSA HK KBajJpaTHe
BigHOCHO y. Maemo:

—8x+10+V(3x - 10)* - 12 (3 - x)
6
_—32+10+V9x® - 48x + 64 _
= - =
-3x+10+(3x-8)
e

=

8Binkuy abo y = 3 — x, abo y =
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[image: image115.jpg]Pisusuug 2* = % Mae Kopins x = - log, 3

Tenep poss’semo piBHaHHS 2% =3 — x. Jlerko
3HaliTé kopiHb x = 1. JloBefeMo, o iHmMUX KOpeHiB v
HBOro pisHsAHHA Hemae. JlificHo, npu x = 1 JiBa wacru-
Ha piBHAHHA JopiBHIOE npaBi. Jlisa wacTuHa — apoc-
Tawda QyHKIis, a npaBa — cranHa. ToMy nopu x < 1
JiBa wacTMHa GyJe MeHma Big mpasoi, a mpH x > 1
HABIAKH.

Bixnosizxs: 1, - log, 3

Bnpaeu

Poap’asaru ypasreHus:
709. 8% = 32.

1
=
710. 49* = 7

1. Vo = Vo2,

712. (0 125] =128.

2 8
713. 1000 V(0,1)* =100*.

x + 0,5
714 O _ o 504

=
2x +
715. 5 L Nar = _pE-T,
716.2-2@ 2% e 222 L B0
F-16x-163
717.3 - 16 ‘=48 +24+12+....

718.8° =93,
R0 1157 = 177-%,
7m‘2ﬂx' 7x~2:4x41_
921,372 - 3* =72,
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[image: image116.jpg]722, 2% - 274 = 15,
728.2**14+3.2%"1_5.27+6
724.5% -3 _p5*-4_16 .58 =27~ ".
725.2% = 5.
726.3%*-5.3+6=0.

727. 4% + 2771 = 80.
728.:222% 1 Loz 42 _ jg,
729. 4% + 6% = 9.

730. 3% + 4% = 5%,

7311487 = 2,

732. (V2 -V3)* + (V2 + V3)* = 4

Posg’ssyBanns
TOKa3HUKOBO-CTEIIeHeBUX PiBH’mb

Tlepm 3a Bce 3ayBakuMmOo, IO OCKLIbKY DYHKIiS He
TIOKABHWKOBA, & MOKA3HMKOBO-CTENeHeBa, 10 Ma€ BH-

rasag y = u (x)°®, 1o ii o6macTs BEsHaUeHHS BHAXOAM-
MO, PO3IUISIAAIOYM TPH BUIAKH:

1.u (x) > 0, v (x) — HoBiNBHE YHCIIO;

2. u (x) <0, v (x) — nime yucmo;

3. u (x) =0, v (x) — nise gopaTHe UHCIO.
Topni Mosxua ckasaTn, mo —1 € KopeHeM piBHAHHS
2x

¥ =1, ane ne KOpeHeM DiBHAHHA X 3 =1, ockinpku
.
2
Bupas (- 1) ° He BusHAUeHHH, TOGTO He Mae CeHCy.
x 8

Yucso — 8 He € KOpeHeM DIBHAHHS x° = x °, OCKigBKH
a

BUpas (— B) TaKOX He Ma€ CeHCy.
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[image: image117.jpg]ek -
Ymema 01 — 5 € KODEHSAMU PiBHAHHS IS

x+3
2 2

Yucno 0 He € KOpeHeM DiBHAHHS X =x%, oc-
5

KIIBKM BHpas 0? He Mae CceHey.

is A
Yucno - 5 € KOpeHeM LLOTO piBHAHHSA.

: 1 S
Ynena 0 i -3 He € KOpEeHAMHU pIiBHAHHA

2x+5 4
x * =x% ¥ sigmosigmoeri xo msoro po6uMo BHCHO-

BOK, [0 PO3B’SI3YBAHHS DiBHAHL BUIY

F @D = (f @™
3BOJMTCHA 0 TAKHX BHﬂB}IKiB:

1. f(x)=1,

2. fx)=-1, IlepeBipka KopeHiB, sHalje-
3. f(x)=0, Hux y 2, 3 i 4 Bunmagkrax, obo-
4. ¢(x) = m. B’A3KOBA.

Ipuxnanx 733. Poss’sasary piBHAHHA

2
(x+5)* *l=x4+5,
Poss’azanus. PosrisHeMo BUNAAKU:

L, x+8=1, x; =—4. 5
2.x+5=-1, x,=-6.
8.x+5=0, x5 =—5.
4.x2—x—1:1,ani}mu x,=2, x5=-1.

ITepeBipko0 Jerxo BIEBHUTHCH, IO Bei sHaizeni
KOPEeHi 3a/I0BOJIbHAIOTE PABHAHHIO.

Bignosine: - 4; - 6; - 5; 2; —1.
TIpuxaan 734, Poss’sizaty piBHAHHA
(x+ 4)xz+9va =7

Posp’szanua. PosrnsneMo Bunmagxu:
l.x+4=1, x; =-3.
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[image: image118.jpg]2.x+4=-1, - Ty=~05.
8. x> + 9x + 8 = 0, 3BizKM x3=-8, x,=-1.

IlepeBipKoi0 JIETKO BIIEBHUTHCH, [0 BCi 3HaMJeHL
KOpeHi 3aZI0BOJILHAIOTEL PIBHAHHIO.

Bimmosine: x; = - 3; ¥, =~ 5; X3 =-8; ¥, =

Bnpasu
Posp’sizaTi piBHAHHA:
735. (x + 2)° ~5 0= (x4 20
786, (x 1y 59 = 1.

787. x* = 1.
738. x* = x.
780. x*- %=

740. (x - 3" "% = (x - 3)%
741. (x* - x-1)* “*=1.

Posp’azyBaHHs JorapudMiyHuX piBHAHB

Jlozapu@pmivnumu HA3UEAIOMbCA DIBHAHHA, AKL
Micmamb Hegidomy nid 3HaKoM nozapudma abo 6 0cHO-
8i nozapugpma (abo me it iHue 00HOLACHO ).

Osnavenns. Jozapugpmom wucia N 3a ocrosoio a
HA3UBAEMbCA NOKA3HUK cmenens, Jo axozo mpeba nid-
Hecmu yucao a, wo6 dicmamu yucao N.

Jlorapudm mosnauacThes yepea log, N.

Taxum gunom, Bupasu log, N = x i a* = N maiors

OAHAKOBUM 3MicT.
¢ 3a O3HAYEHHFAM, OCHOBA JIOTapH(bMa @ 3aBXKIH J0-
AaTHa Ta Bigminma Biz ogmHuni. Yueno N, mo Jora-
pudmMyeTsca, — moJaTHe.

3 osHaueHHs jorapubMa BUIUIMBAE OCHOBHA JIOTa-
pubMiuHa TOTORHICTE

al%2=p,
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[image: image119.jpg]Posrisnemo fesKi BaacTHBOCTI sorapudmis.

1. log, a=1.

2.log,1=0,a#1,a>0.

8. Jlorapudmiuna ¢yHKNifz y = log, ¥ MOHOTOHHA
Ha Bcit obnacti BusHavenns. Bona apocrae, Ko-
i a > 1,1 cnagae, ko 0 < a < 1.

4. 3 pierocri log %, = log,x, ariHO 38 BIACTHBOCTS-
MH MOHOTOHHOL Jorapudmiveol GyHKHii, Bu-
IJIMBAE, IO X; = Xy,

5. log, (x; - %,) = log, x; + log, x,, x; > 0, x, > 0.

Baysaxxumo, mo ymoBa x, >0, x, > 0 cyrresa,

OCKimpKM Jorapudm Io6yTKy ABOX Bif’€eMHHUX umMCces
x; <0, x, < 0 Mae ceHc, ane

log, (x; - x,) = log, |x,| + log, |

x
6. log, ?1= log, x, ~log, x;, 2, > 0,x, > 0.
2

Asmasorivo Bnacrusocri 5, skmo x; <0, x, <0,
5]
To log, o = log, |x,| — log, |x,).

T7.log, x"=n log, x, n — bynb-sAKe nidicae uucio,
x>0,
Hacaidok. log, Vx =

uucso, x > 0.

log, N, n — mHaTypamsHe

n

BHaXOPKeHHSs JIOTapU(MIB 3aJaHuX yucenx abo BU-
PasiB HA3UBAECTECS ONEPAIICIO 102APUPMYEAHHA.

Mpuxnax 742. ITponorapugmyBaTu 3a OCHOBOKO @

STa8
@ +B) G50, 5> 0, o> 0 450
cd
Posp’asauns. BanumeMo faHUN BUpas y BUMAARL

3 1

\[a® @ +b) _a®(a+b)?®

cd® BT

c®d®
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[image: image120.jpg]3rigHo 3 BracTHBOCTAMM 5-7 MaeMo:

log, =%logna+%logn (a+b) -

x 2
-5 log, ¢ ik log, d.
Mia, obeprena nozapupmysaniio, HA3UEAEMbCA NO-
MEHYII0EAHHAM.

IIpn moreHniloBaHHI Tpe6a KOPHCTYBATHCA [PAaBH-
JnamMu, 0GepHEHNMH 70 IPABUI JOTapHGMYBaHHS: CyMy
JorapudMiB 3aMiEMTH JorapudmoM A06YTKY, PisHUIIO
JorapuMiB — JIOrapudMoM 4acTKH.

Ilpuxnan 743. Buaitu N, skio
log, N = % log, b - 2 log, c.

Posp’azanas. 3a IpaBrIaMy MOTEeHIIIOBAHHSA 3allk-
memo:

2

S

log, N =log, bl log, c?, log, N = log, %—
¢

2
A0
T Ap?
Beigcn N = %f =—au
o

7 =
Bigmosigs: —5— .
&
BarajpHe NpPaBMJIO IIepexoja Bix Jorapudmie sa
OCHOBOIO @ [0 jorapudMis 3a iHIIO OCHOBOK ¢ Mae
BUTIAL:

log, N
log, N = log, o'
Koedinient L B nilt Gopmysni HasuBalOTH MO-
log, a

“Tymem mepexozia Bim sorapudMa ¢ 3a OCHOBOIO @ MO
Jlorapudma 3a 0CHOBOIO ¢.

BuxopucroByioun naHy (GOpMYIY, JEeIKO JOBECTH
Gbopmynn

log, b= 1

—— =1 0o
oF, &' log, b= = log, b, log, b" =log, b,
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[image: image121.jpg]log b= i logu b.

Ilix uac poss’s3yBaHHA NPUKJIaAIB iHOAL BUKOpHC-
TOBYETHCS TOTOMKHICTE a'%n ¥ = bl%a ¢, Ky NPOIOHYEMO *
AoBecTH caMocTilHO.

Pienanna, wo po3s’a3yomecs
3a 0nomMo2010 03HAUEHHA NOZAPUPMA

Tpuxaan 744. Poss’szaTy piBHAHHA
log; (5 + 4 logg (x — 1)) =
Posp’sasanns. 3a o3HAYeHHAM Jorapudma
5+4logy(x—1)=
a6o 4 logy (x-1)=9-5, logg(x -1)=1.

3a oanauennaM Jjorapudma 6yzemo matH x — 1 = 3,
x = 4. 3a [ONOMOroK IepeBipKH JIerKo BIEBHMTHCH B
TIpaBUJILHOCTI POBB’A3KY.

Bixnosins: 4.
Tpuxraan 745. Posp’sizaTy piBHAHESA
log, (2 logg (1 + log, (1 + 8 logy X)) = 5
Poagp’azannd. Ba o3Ha4eHHAM Jorapudpma -
2 logs (1 + log, (1 + 8 logg x)) = 2.
logs (1 + log, (1 + 3 logg x)) = 1.
BacrocyeMmo Ie pa3 03HAYEHHS Jorapudma:
1+ log, (1 + 3 logg x)=3
log, (1 + 3 logg x) =
3sizcn, 3a 03HaYEHHAM Jorapudma,
1+3loggx=4
3logg x =3, loggx=1.
Bigmosins: 3.
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[image: image122.jpg]Jozapugmiuni pienanus, wo
P036’A3Y10MBCA NOMERYIIOBAHKAM

Tpuxnan 746. Posp’sizatu piBHAHHSA
g +10)+Slgx?=2-lg4.
Posp’azamms. 3Haxoaumo 067acTh OMYCTHMHX
3HaueHsb: x > — 10, x # 0. PiBuannsa HabyBae BUIIARY
lg (x+10) +1g |x| +1g 4 = 2,
BBiKU

lg (4 x| (x + 10)) = 1g 100,
a JlaHe PIBHAHHA PiBHOCHJIbHE TAKOMY:

4 |x| (x + 10) = 100.

Posrnsigaruu ABa BUMafky i poas’ssyioun Bigmo-
BigHi piBHAHHS, MaeMoO

@) x>0,x*+10x-25=0,x=-5+52.
6)-10<x<0,x*+10x+25=0,x=-5.
Bixnosins: - 5 + 5v2; - 5. .
Tpuxnan 747. Posp’AsaTu piBHAHHA

2 - x + 3 log, 2 =log; (3 - 5° %),
Posg’azannd. 3anuinemMo gaHe PiBHAHHSA Y BUTIALL

(2 - x) log; 5 + log; 2° = log; (8% - 52~ %),
logg (8 - 52~ %) = log (3" — 5% ).
Jlane piBHAHHS PIBHOCHIbHE PiBHAHHIO
8.52"*=8*_5""% 9.5 *=38*%

? Posainuemy o6uzBi yacTuHM piBHAHHSA Ha 3%, Zi-
cTaHeMo

8355 nb" o e Ly 1BE ST =

3Biskm x = 2. IlepeBipka Iokaaye, [0 x = 2 3aJOBOJb-
HsI€ PIBHAHHIO.

Bignosins: 2.
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[image: image123.jpg]Pisnanns 0pyz0zo0 i suuge cmenenie
6idnocno nozapupma

Ilpuknax 748. Poss’sizaTu piBHAHHA
lg, 5V5 - 1,25 = 1g2V5.

Poss’A3aHHA.
3
lgx52f1,25=ilgf5. x>0, x#1,
3 1
218.5-1,25=21g25,
lg25-61lg,5+5=0, lg, 5=8+2. S

a)lg,5=1, % =5.

0)1g, 6=5,2%=b, 2=

Bixnosins: 5; V5.

Pienanns, wo micmams nesidomy i 6 ocnoei,
i 6 noKasHuky cmenens

Tipuxnan 749. Poss’sizaty piBHAHEA

e -3lgx-45 _ 19-21gx

Posp’azanaa. O61acTs JONYCTUMBIX 3HAUEHb X > 0.

Ha mi# Mnoxﬂmqni BHUXifHe DiBHSIHHSA DiBHOCHJIBHE DiB-

msammio 1g '€ ¥ ~3X-45 _1g 1072187 a60
(g°x*-31gx-4,5)lgx=—-21gx,
41g?x-3lgx-45)lgx+21gx=0,
lgx(81lg?x—-61g x—-5)=0.

Posp’siayroun ne piBHsHHS, Maemo lgx =0, lgx = %,

1 i 3 =

lgx =— 7 3pinen x; =1, x, = 104, x; = 10

Bignosins: 1; 10 A 10; ——1102.

ol

121




[image: image124.jpg]3acmocyeannsa 0cHO6HOI N0ZAPUGMitHOL
momodicnocmi
IIpuxnan 750. Poap’A3aTu piBHAHHS
log, (9 - 2%) = 10% @),
Pozp’asanns. O61aCTEL JOIYCTUMHUX SHAUEHE:
9-2*>0, 2* <9,
3-x>0, x <3,

3Bingku x < 3.
BacTocyBaBIIM [0 TPABOi YACTHHY DIBHAHHSA OCHOB-
HY JorapudMiuHy TOTOXHiCT, GyZeMo MaTh

log, (9-29=38-x.
Ba oaHaueHHAM Jorapudma

20 ==9_ 2, %:9—2’ a6o

2%%-9.2"+8=0,
3BigKm 2" =112*=8,x, =0, x, = 3.
Bianosigs: 0; 3.
TIpuxnan 751. Poss’sisaTi piBHAHHS
glog,(1-23) _ 5.2 5
Posp’asamna. PiBasanHEsA Mae ceHc npu x < 0,5. Ile-
PETBOPUMO JiBy YacTHHY DIiBHSIHHSI, BPaXOBYIOUM OC-
HOBHY JIOTapu(dMiYHy TOTOXKHICTH i BJACTHUBICTH CTe-
TeHiB:
g2log, -2 _ 5,2 _ 5

2
o8, (1-29° _ 5.2 _ 5

(1 -2x)°=52"-5.

VrTBOpeHe DIBHAHHSA € HACIIZKOM i BOHO He piBHO-
cHIbHe BHXifHOMy piBHaHHIO. IlepeBipka mokasye, o
mepmui#t #oro xopimb x; = -2 — V10 3amoBOMBHSE BH-
XifHOMY DiBHAHHIO, 8 CTOPOHHi KOpiHE X, = -2 + V10
3’ABIseThCH BHACTIJok posmnupenas OJ13. Lle sigbysa-

.
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[image: image125.jpg]eThest mix uac samimm Bupasy 9'°% (1~ 2% gxe mae cenc

npu x < 0,5, Bupazom (1 — 2x)%, axuit BusHaueHMH npn
JOBLIBHOMY 3Ha4eHHI apryMeHTa.

Bizmosias: — 2 - V10.
Tpuxrxax 752. Posp’ssaTu piBHAHHS
608, % 4 ylog,x = 12,

Poss’szamns. O/13 pisusuHA: x > 0 i x # 1. Bea-
JKaIOUM, [0 X HAJEKMTHL Iilf obiacTi, mpoBeneMo Taki
nepeTBopenHs: (6°%6 ¥)\%8s ¥ 4 xlog x — 13,

X186 % 4 ylog,x _ 19,
% * = 6,

logg x'°%s * = logg 6,
Iogg x=1,

loggx=%1,
. 1.
seigxn x, =g ix, = 6.
O6uBa sHadeHHA x BXo#saTh Ao OI3. Ilepesipka

1. .
HOKasye, Mo %, = g ix, = 6 3aOBOJILHAIOTE PIBHAHHIO.

Jozapugmiuni pieHaRKA, Wo PO36’A3YIOMbCR
3a donomozo10 nepexoda do inuLoi
OcHO8U nozapupma

Tpuxaan 753. Poss’sizaTu piBHAHHES

log, x +log 1 x +logg x° =
16

Posp’sizamus. [IpuBeneMo KOMKeH JOJaHOK JiBOL
HSacTHHM PiBHAHHSA [0 JIOrapudMiB 3 OCHOBOIO 2:

logy? x + logy x + logys x* = 5,
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[image: image126.jpg]1 1
El"gz )c—zlcg2 x + log, x =5,

BBiAKM 12— log, x = 5, log, x = 4, x = 16.

Bixnosias: 16.
Tlpuxnax 754. Poss’sizaty piBHAHHEA
log, (x - 1) +log, (x +1) - log, (7-x) =1.
2 2 VZ

Vz

Poss’szanns. Ilepeseemo sorapudm JiBol gacT-
HU PIBHAHHSA o JorapudMa 3a 0CHOBOIO 2:

—log, (x—1)-log, (x+ 1)+ 2log, (T—-x)=1,

3Bigcu
2 log, (T-x) =1 +log, (x — 1) + log, (x + 1).

Togi (7 - x)*=2 (x> - 1), a6o x* + 14x — 51 = 0. Kope-

Hi 1BOrO PiBHAHHS X; = 3, X, =— 17.
IligcraBuBmu B faHe PiBHAHHA X, = 3, JIETKO BIEB-
HATHCS, M0 X =3 — Horo KopiHb; Apyru# Kopies

x, = —17 He 3aJ0BONBHSAEC JAHOMY PiBHAHHIO.

Bixnosins: 3.

TIpurnax 755. Poss’sizary piBHAHHESA

log,,x + logg,2 x = 0.
Posp’azanns. [lepexonsuu no sorapudMip 3a ocHO-
log, x log, x
BOIO 2, MaEMO: ———+——— =0,
log, 2x  log, 8x
log, x log, x

1+log,x 8+2log,x

Ilograuunmo log, x = y. Pisaannsa nabyzne BUrIsny

e e e e
1+y 38+2y

|

Poas’asyioun ne piBHAHHES, 3HakAEMO Y¥; = 0, y, = —
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[image: image127.jpg]IToBepraiounck o miACTaHOBKH, AicTaHEeMO
1

27

X =1, x5 =

)
232

Binmorins:

3acmocyeanns enacmusocmeii MOROMOUKOCMI
npU po3e’A3Y6aHni N102APUGMINHUX DIGHAND

Tpuknanx 756. Poss’sizaTn piBHAHHES -
logs (x +3) =38 - x.

Poap’azanns.

Jlerko mepesiputu, mo x =2 € KOpeHeM JaHOro
piBuanua. Ockinbkn dyHkmia y = logs(x + 3) 3pocrae
Ha Becit cBoilt obrmacri BusHaweHHS, a (yHKHin
Y =3 - x cmagae, To JaHe DIBHAHHA He Mae€ IiHIINX
KOpEeHiB.

Biamosigs: 2.
Posé’asyeanns necmandapmuux pienans,
wo micmamv nozapugmu

Ipuxaan 757. Poss’ssaty piBHAHER
- 8x% + 6x - 2 =log, (x* + 1) - log, x.

Poap’szanns. O6nacTh ZOMYCTHMHUX 3HAYEHD DiB-
HAHHA x > 0. Banumemo piBHAHHA y BUTJIsAAi

1-38(x-1)"=log, x+%}
3 oxnoro Goxy 1-3 (x-1)2<1, a 3 immoro —
(x +% 2 2 AK CyMa B3a€MHOOGEDHEHMX NOJATHUX Be-

awapH. Toxi
1
2l
log, (x e IJ- 1,
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[image: image128.jpg]ToMy i &iBa, i mpaBa YacTHMHM BHXiJHOTO DiBHAHHSA
MOXyTh 6yTH piBHMMM Mix co6OI0 TLTLKH B TOMY BH-
TajKy, KOJIM KOXHa 3 HUX JopiBHIOE 1.

IHmuMu caoBaMu, IOBHHHA OyTH CIpaBeJIMBOIO
TaKa cHcTeMa JBOX DiBHAHB 3 OAi€I0 HEBiZOMOIO:

1-3@x-1°=1,
log,(x+ﬂ 1

Ilepme piBHAHHS CUCTEMHM Ma€ €IUHMH KOpiHBL
x = 1. Le# xopiub 3a70BoJIbHSE i APYTOMY DiBHSIHHIO,
TOBTO € EAMHUM PO3B’A3KOM CHCTEeMH, a Pa3oM 3 Helo i
BUXiJHOrO DiBHSHHA.

Bignosings: 1.
Bnpasu
Posp’AzaTu piBHAHHA:
758. log, (1 - 2x) = 4.
759. 318 -7 = Jog, 64.
760. log; log, log, log, x = 0.
761. log, (1 + log, (1 + log, (1 + log, x))) = 0.
762.1g (x + 2) - 1g 5 =1g (x — 6).

763.1g(x+6)—%lg(Zx—3)=2—lg25.
764 2g. x5

“lg (bx-4)
765. log, (x + 3) —log, (x — 1) = 2 — log, 8.
nee. X =1E8x _ 400 o
4lg x
767.1g7 x* - 101g x +1=0.

768. logg x + logi x + log§ x + ... =é.
760, x'*:*+3= 3,
770, x et 4=
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[image: image129.jpg]771 xS h= 4.
772, /%255 = g,
z-);?'f 1

1
718, x%*-%=30
774. log, x + logy x + logyg x = 7.

2
776. log, (x +12) - log, 2=1.
777. log, 2 - log,, 2 = log,, 2.

775. log,* 2 - log, 2 = l.
2

778. logy x + log, x + log2 x = % log, x.
2

779. 313 4 x 8% = 6.
780.1g (x + 1,5) = - 1g x.
781, 52008, 2+ %) _ g — px+log2

782. x1g V5 8 —1g 25=0.
783, x'& *- 31 _ 0,0001.
784. log, 9x* - log x = 4.
2
785. log} 4x + log, % =98,
3

786. 2 log, 27 — 8 logy; x = 1.
787, x'%8, % -2 = g8 (log, x~ 1)
785 Qloe_;‘(x +1) 1 log 1 (@ + x>-

789. log; x - logg x - logy; x - logg, x = %

790. 2% = . 5%, = = 400.

791. logy, ., 7 + logg, 7 =0.

792. log; x + log,s x = logy V3.
5

793. x* log, 27 - logg x = x + 4.
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[image: image130.jpg]794.

795.
796.

797.
798.

799.

800.

801.
802.

803.

log;ox + log o + loga x +.0

+ log 20

log, 2 - log, x+%=0.
log, (125x) - logg; x = 1.
2,595 % + 0,4'%%: F = 2,9.

5% %= 50 - 265,

Vlog, V6x =— log, 5

V2 log, (-x) — logg Vx* = 0.
21g 2% - (g (- x)° =4
4log? (- x) + 2 log, x* =-1.
3% =10 - log, x

x—55

TorouxHi epeTBoPeHHs TIOKa3HUKOBHX

i norapudpmiunux Bupasis

glga
Tpuxaax 804. CupocTuTy BUpas & lga™,
Po3zs’a3aHBA.
giga 1 Jelga
o a =(algnj — (@0, 10y 82 — 10 9~ Ig a.

Binnosins: g a.

Mpuknax 805, O6uncuru logy,8, AKkmO loggp3 = a,
loggyd = b.
P Poap’a3aHEA.

= 3 (logy, 30 — logyg 3 — loggg 5) =

30
logge 8 = 8 loggo 2 = 3 loggy 15 =

Bignosias: 3 (1 —a - b).
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[image: image131.jpg]Hpuxaan 806. losectu, mo
log, m - log, m + log, m - log, m +log, m - log, m =

_log, m - logy m - log, m

log,, m [

e m>0, m#1, a>0, a#1, b>0, b#1, ¢>0,
c#1,abc #1.

Posg’szanns.

log, m - log, m + log, m - log, m +log, m - log, m =
i 1 S 5 a; 1
log, a-log, b log,b-log,c log, c-log, a

log, a+log, b +log, ¢ log,, abe

7 log,, a - log, b -log, c = log,, a-log, b-log, ¢ =

log, m - log, m - log, m

loggp m E

mo ¥ Tpeba 6yJo f0BeCTH.

Bnpasu
O6uncurm: ol
807,271 %2,

2+11g16
ol i

log g 4 +2 log, 3

809. 5

1 1
810. 'V 257%:5 1 491%%: 7

s 4
811, 811653 4 glog, 36 | glog; 9

812. - log, log, V V2.
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[image: image132.jpg]813. BuafiTu sHaueHHs Jorapudma
36108, 5 4 10! "€ 2 — 3log, 36

814. 3uaiiTu log 3 Va, axmo log, 27 =b.
815. 3matitu log,, 16, axmo logy, 2 = a.
816. O6uucauTn logl (log, 3 - log 4).

1

817. 3raittu log,,, X , AKIoO log, x =0,

log, x =P, log. x =7, log, x=8ix#1.
818. 3maittu log,, 8, axmo lg 5 = a, lg 3=5b.
819. Buaiiu log, 20, axmo lg 2 =a, lg 3 = b.
820. Buaittu logg 16, axmo log,, 2=
821. Buaiitu log,5, axmo log2 = a, logg 5 = b.
822, BuaiiTa logy;28, AKMIIO log,7 =a,

logy, 5 =b.

823. Buaiitu log, 4 - log, 5 - logs 7 - log; 9

Po3B’sI3yBAHHSA CHCTEM ITOKA3HUKOBAX
i morapugmiuHMX PiBHAHBL

TIpuxnan 824. Poas’ssati cuCTeMy PiBHAHB
log, ¥y - 4 logy s8]
y2-2+%=0
Posg’szaEHs. 3 MepLIOro DiBHAHHA CHCTEMU BH-
IUIMBaE, IO LIYKAHI 3HAYEHHS X 1 § MAaloTh 3a0BOJb-
uaTH ymosam: x > 0, y > 0, x#1l,y#1l.

TIpu TaKEX yMOBaX Iepiie PiBHSHHSA CHCTEMH PiB-
HOCUJIbHE PIBHAHHIO

log, y -

=+ F
log, y
abo 1og§y~3lugxy—4=0
apigku log, y=4 i log, y=-1 abo p=2t i Y=ot
Tomy faHa CHCTeMa PiBHAHB PIBHOCHJIBHA CYKYIHOCTL
J(BOX cHCTeM PIiBHAHB!
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[image: image133.jpg]y=xt,
y2 -2x3 = A
Posp’sisyroun mi cucremu PiBHAHE i BpaxoByOuH,

mo x #0, y+0, gicranemo mykami poss’asku nanoi
cucremMn:

x; =5w’5, Yy :5‘116‘

1
o .Uz=n‘/2_~
V2
Bignosins: (V2; V16 ), %; ¥z | )
V2

Hpusxaax 825. Posr’ssatu CHCTeMY DiBHSHBL
%% =100,
log” x=2.

Posp’azannsa. lykani snavenns x i y masots 3am0-
BOJIBHATH yMoBaM X >0, y >0, x # 1, y#1. Iicaa
TIePeTBOPEeHE JiCTaHeMO cHCTeMy

lgylg x=2,
z=y"
3BigKH
gy lgy’=2 :
x=y7
Maemo
lgy==1,
=0,1.
{x =32, b1 =01

Toxi x; = 0,01, Y, =10, x, = 100. 3uaigeni mapn

SHAYEHDL € PO3B’AsKaMu Jamoi cucremu. ITepesipkoio
BIIEBHIOEMOCS B ITHOMY.

Binmozixs: (0,01; 0,1); (100; 10).
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[image: image134.jpg]Bnpasu

Po3B’sA3aTH CHCTEMHX DiBHSHB!

3¥.9%*=81
826. !
3 {lg(y+x)2—lgx=21g3.

8927. log, x +log, y = 1 +log, 9,
x+y—-20=0.

®
8

01+lg(x+y} 50
lgx-y+lg@x+y=2-1g5.

829, +2 Sas =25,
1g(2x—y)+l—lg(y+2x)+lg6
830. 2 —log, y = 2 log, (x +y),
logz(x+y)+log2(x —xy+y)—1
2 =3
gar. [ =5
22 =125
4"”-— iy =x
832. 2
4 =b
2% .
i {3’ 4”:12
y=1+log, x,
834.{"”:46'

Po3B’a3yBaHHs MOKA3HHKOBAX HepiBHOCTEH

PoarysHEMO pO3B’A3yBaHHA HAKIPOCTIMNX TOKa3-

HUKOBUX, HepiBHOCTeH.

1. Hepipuicts a* > ¢, fea > 0, a # 11

a) sxmo ¢ <0, TO HepiBHICTH BUKOHYETHCHA NPH
IoBimbHOMY 3HaueHHI x (ockinbkM Ans Oyas-
sAKoro sHaueHHA x a* > 0);
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[image: image135.jpg]06) saxmo ¢ > 0, To, 3aNMCABIIN HepiBHiCT: ¥ BUTISA-
ni a* > '8, ¢, JicraHemo:
AKmo a > 1, x>log, e,
a}ém00<a< 1,x <log, c.

2. HepiBgicts a* < ¢, ne a > 0, a # 1:
a) AKIo ¢ < 0, To HepiBHiCTE He Mac PO3B’H3KiB;
6) akmio ¢ > 0, To, 3aTMCABIIN HepiBHICTH ¥ BUTJIA-
ai a* < a%. ¢, gicranemo:
Akmo a > 1, x <log, e,
axmo 0 < a < 1,x>1log, c.

Hpuxanan 835. Pose’szatu HepiBHicTh

0,2:4- 0,5 5 0,041
V5 25 -
Poss’azanns. BanumeMo HepiBHiCTS y BErIAAL
-x-05 - 2z
—55, 552 » nbo ST Ligr 2ei2s
BBigKM - x~1>-2x-2, x> -1,

Bigmosigs: x > -1.
Tpuxnan 836. Poss’azaty HepisHicTs

1<5 2 <25

1
i o2
Poas’szamma, Ockinpru 5° <5 2 < 5% 10

0<1—%x<2.
Sl g <o) et
2 i 2 :

8BiAKM — 2 < x < 2,
Bianosigs: - 2 < x < 2.
Ipuxnanx 837. Poss’asatn HepiBHiCTH

g2 +5 < gx+2 4 g
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[image: image136.jpg]Poas’szanns. 3anumemo HepiBHICTb y BUrIAAL
3.3 t4<get2 g
Tlosnaumsmu 3% * 2 = y (y > 0), npuitzeMo 0 HepiBHOCTL
3yl<y+2, 3y-y-2<0,
y-1)@By+2)<0.

s e e

1. Yy

colto

Man. 37
BuUsHAUMMO MPOMIKKH BHAKOCTAJNOCTI (Mas. 37).

2 +
Maemo — 3 <y < 1. Ilopepralouuch IO MJCTAHOBKH,

OTPUMAEMO — % <32 <1, Are nepismicrs 3% 2 — %

38/I0BOJIBHAETECA NIPU OyIb-KOMY HifiCHOMY X. Toxi
O3B’ A3KOM nmaHoi HepiBHOCTi Oyzne 3%+2 < 3% apigkm
x+250,xs-2,
Bigmosins: x < — 2.
TIpuknan 838. Poss’sizatu HepisHicT
(= 2)< 0= *Bs
Poap’a3aEHs. BUKODHCTOBYIOUM MOHOTOHHICTB 11O~

KasHUKOBOI GyHKIIl, 3aMiHNMO faHy HepiBHiCTE piBHO-
CHJTBHOIO CYKYIIHICTIO ABOX CHCTEM:

a) x-2>1, 6)0<x72<1,
22 -6x+8>0; %% - 6x+8<0.

Po3B’ABKOM CHCTEMH @) :xii') (x-2)>0 (mai. 38)

? ¢ mepiBmicTs x > 4.

B o

2 3 4 x
Man. 38
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[image: image137.jpg]2 <l By

(x - 4) (x - 2) < o P2 39)

Poss’siskom cucremu 6) {

€ HepiBHicTs 2 < x < 3,

I

Binnosine: 2 < x < 3; x > 4

| L7t

2 3 4 =x
Max. 39

Hpuxaan 839. Poss’ssatu HepiBHiCTH .
(** - 8x+15* "6 < 1.

Posp’szanns. BUKOPHCTOBYIOUH MOHOTOHHICTS TTO-
KasHUKOBOI QYHKII, 3aMiHuMO faHy HepiBHicTS piBHO-
CHJIBHOIO CYKYIIHICTIO JBOX CHCTeM:

) ¥ -8x+15>1,
x-6<0;

0<x*-8x+15<1
5 ¥
){x—6>0.

:
x‘-8x+14 >0, (Max. 40)

Posp’sasxoM cucremu a)
x<6

€ Bel 3HAUEHHS X, IO 33/10BOJILHSIOTH HepiBHOCTAM
£<4-2, 4+V2 <x <8.

- 8x+14 <0,
PosB’azyioun cucremy 6) {x2 — 8x + 15 > 0, (mam. 41),
x>6

POGHMO BUCHOBOK, IO CHCTEMa HecyMicHa.
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[image: image138.jpg])i

4-Z 3 b5 4+2 6 x

Mau. 41
Binnnnim-:x<4—\l§:4+\/f<x<6.
Bnpasu

Poss’szaTH HepiBHOCTI:
840.2° % > 1.

1\x+2
841. (—] SR

3
849,.0,145 =22 BZ0/125=8)
843,27 +2'"*-38<0.
844. % . 5*-527* < 0.
845. 41 - 16* < 2 log, 8.

5
846. 3% -2 <

x

Ll

847. 0,5 2> 6.

1
849. 0,5 < 0,257 .
850. 1< 3 "% <9
851. 24 -1 -5/< 3.
852. 2t-% < 0,125.
853..4% - 2 - 52* — 10* > 0.
8BAule A4 B)S 258 >
855. (e +8)° o=+t
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[image: image139.jpg]Posp’ssysanHs JorapudmMiunux HEpiBHOCTeI!

PoarisHeMo OCHOBHI BHIM JorapudMiyHAX HepiB-
HocTel.

1. PosB’sizyBanus HepiBHOCTell BUAY log%n fx) 2k
3BOJIUTBCS [0 PO3B’ABYBAHHSA CHCTEM

)(P(x)>l, 6)0<tp(t)<1,
f (x) 2 ¢* (x); 0 < f(x) <@ (x).

2. Poss’siayBanHs HepiBHOcTei#t BuAy log,,., f(x) < k

BBOAUTHCH A0 poaB’saysaﬂHﬁ cucreM ~
a)q)(x)>1. 6)0<q>(x)<1.
0 < f(x)< 0" (x) f(x) 29" (x).

3. Pos’siayBanHs HepiBHOCTeH BUAY
loga, () Ty = log,v k@
3BOZIMNTECH [0 PO3B’A3YyBaHHS JBOX CUCTEM

)q)(x)>1. 6)D<(p(x)<1,
f(x)2h(x)>0; 0<f(x)<h(x).

4. PosB’sisyBaHHA HepiBHOCTEH BULY
log, ) £ (x) <logg ) b (x)
8BOJUTHCH 0 PO3B’A3YBaHHSA [BOX CHCTEM

0<g@(x)<1,
o> 1, 6
2) {o < f@ RO 2‘(’)‘(’)1"0“"

Tpurnax 856. Poss’szatu HepiBHiCTE
logg @? - 4%+ 8) <1,

Posp’sazanna. Kopucryouncs Bracrusicrio jora-
pudmiunoi dyskmii, orpuMaemo, 0 AaHa HepiBHiCTH
piBHOCMIILHA HepirHOCTI 0 < x% — 4x + 3 < 8, T06TO

#*-4x+8<8, [x*-4xr-5<0,
#-4x+8>0, |¥’-4r+3>0.
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[image: image140.jpg]Mar. 42
Poar’szxemo i HepiHoeTi (Mas. 42).
Bigmosiae: 3 < x < 5;-1<x < 1.
Tpuknan 857. Posp’sizati HepiBHicTE

2
x° +4x
1 oo
8l ox -3
Posr’sizamns. 1l mepisHicTs piBHOCHIBHA HepiB-
HocTi 2 tdx =L
2x-3 8
& _— i e
Poas’sizyioun HepiBHiCTH ——~ > =, AicTaHEMO
2x-3 38
2 - 2
8x° +12x 21+3>0’ e 3x +10x+3>0,
3(2x-3) 2x -3
e KCERR L
2x-3

PosB’sizaBmIy faHy HEpiBHICTH MeTONOM HHTepBa-
J1iB, OTPUMAEMO BiAMOBiAb.
3

1
I3

TIpuxnan 858. Posr’szaTu HepiBHicTE
log, 3, (x* — 8x + 15) > 0.

Bimmosixs: - 3 < x < —

Posr’azannd. Il HepiBHiCTE DiBHOCHIBHA TaKUM
JIBOM cHCTeMaM HepiBHocTel:

. %270, y[o<x-2<1,
x? - 8x+15>1; 0<x*-8x+15<1.

x> 8
x2-8x+14>0
€ BCi 3HaueHHs X, OO0 3aJ0BOJIbHAKTH Hepisnoc'ri
x> 4+V2.

Pos’siakoM cucTeMH a) (man. 43)
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[image: image141.jpg]2 [T

4-42 3 4442 x

Man. 43
B GAE R
Poss’saxom cucremu 6) {x* — 8x + 15 > 0, (man. 44)
#-8x+14 <0
€ BCl 3HaYeHHS X, WI0 3aJOBOJBHAIOTH HepiBHOCTL
4-V2<x<3.

2 4-¥2 8 5 4+f2 x
Man. 44
Bimmosixs: x > 4 +V2; 4 - V2 < x < 3.
Bnpasu
Posp’azaTu HepiBHOCTI:
859. logl (Bx-1)>0.
3

860. log; (3x - 1) < 1.
861. log, 5 (x* - 5x + 6) > 1. .

862. log, = —2%

<0.

863. logj 5 x + logys x-2<0.
o2y sd
log, x - 1"
65, B x-8lgx+3
lgx-1
866. Iogﬂ.2 x-x-2)> logg, (- x%+ 2x + 8).

864. log, x <

log, (x + 1)
e
T

867. 0.
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[image: image142.jpg]geg [ x+lgx-6_
lg x

869. log, _, (x* - 8x +15) > 0.

870. log,2 4, ,5(x—4)>0.

871, B -6x48) 5

872. log, (x* - 2x - 3)> 0.

878. log; _, (x - 2,5) > 0.

874.logy, (x - 1) > 4.

875. (x — 1) log, (x* — 4x + 3) < 0.

876. logy x + log g x + logy x < 6.
3

Komnuexcni uncna
Anze6paiuna popma KOMNIEKCHOZO YUCLA

Yucio, 10 3aX0BOJBHSAE PiBHOCTL 2= -1, mo3Ha-
WalOTh JITepoIo i i HA3UBAIOTE YAEHOIO 0OUHUYEIO.
Takum uuHOM, i° = -1.
Yucaa eudy a +bi, de a i b — 6ydv-axi diicni
uucaa, Hasueaomv KOMnLeKCHUMU wucramu. Jucaia
#a i bi Hasusalombca 6idnosidno diicnumu i yasHumu
HACMUHAMU KOMNIALKCHOZ0 YUcaa.
Kommexcrne umeiio a + 0i OTOTOMKHIOOTH 3 ific-
HHUM YHCJIOM a.
Kommnuekcui uucia Buay a + bi Ta a — bi HasuBa-
IOTHCS CRLPANCEHUMU .
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[image: image143.jpg]KomnuexcHi yucia BAAY a + bi Ta —a — bi Hasu-
BAIOTHCH N POMUNLENCHUMU.

JlBa KOMILTEKCHMX uucia a + bi Ta a; + b;i BBaxa-
I0ThCS DIBHUMH Mix co60i0 B TOMY i TiBKH TOMY
BUIAJKY, KOJIX @ = a;, b =b,. 3 0bOT0 OZHAYEHHS BH-
IUINBAE, 10 KOMILUIEKCHE YHCIO a + bi JOPiBHIOE HYJIIO

Toxi # rineku Toxi, xomm a =0, b =0.
Hpuxnax 877. Bukonatu fii HaJ KOMILIEKCHUMH
quenaMu:

a)(5-Ti)+(-9-2i))=-4-9i;

6)(a+bi)+(c+di)=(a+c)+(b+d)i.

Hpukaax 878. Bukonaru Aii Haj KOMILUIEKCHAME
UHCTAMH:

a) (-4 +38i)- (-1 +5i)=-3 - 2i;

6) (a+bi)—(c+di)=(a—c)+(b—-d)i.

Tpukaan 879. Bukosatn Ail HaJ KOMILIEKCHHMH
qucaaMmu:

a) (5 - 2i)4 + 3i) = 20 + 15i — 8i - 6i* =

=20+ T7i+6 =26+ Ti;

6) (4 - Ti)(4 + Ti) = 16 — 49i% = 16 + 49 = 65;

6) (a + bi) (c + di) = (ac - bd) + (be + ad) i.

Tpuraan 880. Bukornatu Aii HaJ KOMILUIEKCHHMA
YHUCIAMH:

a)3-7i:(3~7i (5 —4i) _
5+4i (5+4i)(5-4i)

_15-12i-35i+ 28" _ 13 47
25 — 16i° 41

a+bi _(a+bi)c-di) _ac+bei-adi - bdi?

c+di (c+di)c—di) 2 =gy i

ac +bd  bc—ad .
FrdE P

s miHeceHHS KOMILIEKCHOTO YMCIA [0 CTEelmeHs
croyaTKy Tpeba 3HaWTH Pea3yIBTATH IiAHECEHHS 10 CTe-
nensi yapHoi oxummui. ITorim, aHalouw, 0 i?=-1,
MaeMo:
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[image: image144.jpg]OueBHMHO, MAE€MO YOTHDH BSHAYEHHS, SKi dUep-
ryloreea: i =1, M=, T2 1, #RF3-_ ge
k=0, +1, 2 ra immi.

IIpuxaax 881. Bukonaru giio:

@+ =1 +9)°=
=(1+2i+i%)%=(1 +2i - 1)° = 64i% = - 64.

Binnosins: —64.

Ha MHOMHIHI KOMIUIEKCHUX YHcel Xif KoOyBaHHS
KODEH# 3aBIKAM BUKOHYETHCH 1 B peayJIbTaTi yTBOpIO-
10ThCA 3HAUEHHS, KiNBKICTh AKUX JOPiBHIOE NOKAZHUKY
KopeHsl. BoKpeMa, KBaJpaTHUA KOPiHbL Ma€ JBa 3HAYEH-
HA, AKi 3HAXOAATHCA 32 HOPMYIIOI0

[\/v—b \/m l

e 3HAK «+» y Ayxkkax Geperecsa mpu b > 0, a 3HaK
«» —mpu b < 0.
Tlpuraan 882. Bukonatu xiio: V5 + 12i.
Posp’azanna.

m:i[\/‘l25+;44 +5 ii'\/\/25+;44 -5

Va+bi=+

:1[ ® +;\/:—]=:(~f§+i~/2)=1(3+2i).

Bignosins: + (3 + 2i).
Tpuxaan 883. PoskiacT Ha KOMILIEKCHI MHOXKHU-
xu a* + b2
Poas’sizamms. a* + b = (a® + bi) (a® — bi).
IIpuxaan 884, Busnauury x i y, AKIO
x+2y+3xi—-byi="T-—
Posp’sizannas. x + 2y + (8x — 5y)i = 7 — i.

BrigHo 3 03HAYEHHAM DIBHOCTI KOMILIEKCHHX HH-
cesT MaeMo:
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[image: image145.jpg]x+2y=7,
3x — by = -1.
Po3B’A3yI04U YTBOPEHY CHCTEMY, MaeMoO: X = 3, y = 2.
Bianosins: (3; 2).

Bnpasu

Buxonartu mii HaJ KOMIUIEKCHUMHY YHCIaMH:

885. a) (3 + 2i) + (2 + 4i); 6) (- 3 + i) + (2 — 4i);
6) (2 - 3i) + (1 +2i); 2) (-1 -2i)+ (-8 =i

886. a) (2a — 3bi) + (—a — bi) + (4a + 2bi) —

— (2a - 5bi);
6) (5x + 3yi) + (—2x + Byi) — (2x — yi) +
+(Tx + 2yi).
887. a) 2i - 3i; 6) 2,5i - 4i; 8) — ai - 5i; 2) mi - ni.
888. a) (8 + 5i) - 2; 8) (- 3 + 4i) - 2i;
0) (1 —i)(-4); 2) (- 8 - Ti) (- 8i).

889. a) (2 - 3i) (4 - i); 2) (3 + 2i) (3 - 2i);
6) (1 — 2i) (5 - i); d) (m — ni)(m + ni);
8) (5—1i) (5 +i); e) (Va + iNb)(Va - iVb).

4
890. a) 4i : 2; 2+t 8 ) 3
a)di:2 6)(2+i):i )1 Y,
i et 5i
0) 6i : 2i; 2) 3 e) Tear
1+iV3 a a+iVb
91. 5: s 3
891-(0) Tt e 2
6)5-1'\/5, Ya m—ni

1+iV2’ 2)a+2i*/z’ ot
892. a) % 0) i'%; 6) i%; 2) %,

893. a) (1 + i)%; 2) (1 - 0% a) (1 + i)

6) (1 - i) ) (a + bi)%; A -ih
6) (1 +i)%; 9 2-iV3®%  w@-t.
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[image: image146.jpg]894. (1 + ' - (1 -
143 1%

a+tbi_a-bi

o e e D ol el
896. PosxiiacTi Ha KOMILIEKCHI MHOMKHUKH:

a) @® + b%; 6) a® + 4b%; d) a+b;

6) o + 4; 2+ 1; e)a+1.

897. BusHauuTty x i y 3 piBHAHHS:
a) 2 + bix — 3iy = 14i + 3x — 5y;
6)g+iy—2=7i—%+y;

B o= 188 1080

a—+—+ et i
2 Yo 16y

2)8 -5y +2xi+ Tyi=1+11i.

T puzonomempuuna popma
KOMNNEKCHO20 Yucna

Komrmutexcre uucio @ + bi reoMeTpudHO 306parxa-
J0TH TOuKOI0 M, abeiuca AKOi B NPAMOKYTHIN cucremi

KOODAMHAT JOpiBHIOE @, a opauHata — b (Man. 45).

KOODIHMHAT BEKTOPOM omr

3

Ka BugHO, mpo r = Va’ +

3 immoro GOKy, Te came
KOMIUIEKCHE UHCIO MOKHA
300pasuTd B iHmIN cucTemi

JlopxuHa BexTopa, L0
306pakae KOMILIEKCHE IUCTIO,
Ha3UBaETbCHA MOJAyJieM IbOro
KOMILIEKCHOTO YMCIa i Io3Ha-
YaeThes JiTEpoio r. 8 MaoH-

Kyt ¢ mix goparHuM HanmpsamoMm oci abermuc i Bek-

« TOpOM 07/[. sxuit 306paskae KOMIUIEKCHE YHCTIO a + bi,
HA3UBAETHCH APZYMEHMOM KOMILIEKCHOTO YHCIa

(0 < ¢ < 360°).

ApPTyMeHT ( KOMILIEKCHOTO uicia a + bi mos’sza-

Huit 3 a i b popmynoo tg ¢ = %.

144




[image: image147.jpg]Tpuxnax 898. 3HaliT! MOAYJIbL i apryMeHT KOMII-
JIEKCHOTO 4mesia — 3 — 3i.
Posp’azanna.

r=Va?+8% =\(-3) + (-3 =92,

-3

b
tgqa—u—'s 1,

Ili#f ymoBi 3a70BONBHAIOTE AK KyT 45°, Tak i KyT
225°. IIpore Kyt 45° He € aprymenToM uHcia — 3 — 3i.
IIpaBunbHa Bixnoeins: ¢ = 225°. Ile# peayabrar gicra-
HeMo, KO BpaXyBaTH, Ijo abciuca i opauHaTa AaHO-
TO KOMILTEKCHOro uucia Big'emui. Orixe, Touxa M
MicTUTBECH B TpeTiif uBepTi.

®Popma 3ammey KOMILIEKCHOTO umcnia a + bi masu-

BaeThCs anzebpaiunoo.
Abciuca a i opauHaTa b KOMILIEKCHOTO HYMCIA

a + bi BUpa)aoThCs uYepe3 MOAYJIb r i aprymeHT @
dopmynamu a = r cos @, b = r sin @. Toxi maemo:

a + bi=r(cos @ +isin @).

Ile#t BUpa3 HA3UBAETHCA MPUZOHOMEMPUUHOIO (OD-
MOI0 KOMRILEKCHOZO HUCRA ¢ 3 MONYJIEM I i apryMeH-

TOM @.

Ilpuxaax 899. IlpeacraBuT! B TPUIOHOMETPHIHIN
dopmi umeno 1 - i. 4

Poss’azanna. Maemo
r=V12 + (-1)? =2, tgo=-1.

Tyr a=1, a b=-1. TakuM YUHOM, @ 3HAXOAUTHECH B
ugerBepTi# uBepTi. 3BifgcH ¢ = 315" i Moskemo sanmucaTH

1-i=12 (cos 815" + i sin 315°).

Hpuxaag 900. Bupasuru B anreGpaiunii dopmi
umeno 2 (cos 300° + i sin 300°).

Posp’asanna. Ockinekn

cos 300° = cos (360° ~ 60°) = cos 60° = %
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[image: image148.jpg]V3
s

sin 300" = sin (360" — 60°) = — sin 60" = —

TO MAEMO

2 cos (300" + i sin 300°) = 2 (

Mopys Ko6yTKY ABOX KOMILIEKCHUX YHCeJ, 3aIlu-
CaHUX y TPUTOHOMETDPHUHiN (opMmi, JOpiBHIOE HOGYTKY
MOZIYJiB MHOKHHKIB, a apIYMeHT JOPiBHIOE CyMi apry-
MEHTiB MHOKHUKIB, TOOTO AKIIO

2; =ry (cos @, +isin @,),
2, =r, (cos @, +i sin ¢y), TO
2y -2y =1y - Ty (cos (@ + @) + i sin (¢ + Py)).

Mozyss gacTKU IBOX KOMILTIEKCHUX YUCET, 3aluca-
HUX y TPUTOHOMETPHUHIA (opmi, AOPIiBHIOE YacTIi MoO-
OyJiiB, a apryMeHT — DI3HHI apryMeHTiB AineHoro i
AineHUKA, TO6TO, AKINO

2, =1, (cos ¢, +isin @),
25 = ry (cos @, + i sin @,), TO

LB Ty s

—=—(cos (¢; — @,) + i sin (¢; — P5))-

ey

Ilpu migHeceHHI N0 CTeleHA n KOMILIEKCHOTO WHC-
na z =r(cos ¢ + i sin @) micraemo:
(r (cos ¢ + i sin @))" = 1" (cos n¢ + i sin ng).

115 dopmysna HasuBaeThed GopMyJo Myaspa, 3a iM’am
anruificekoro Maremartuka Myaspa (1667-1754).

Hpuxaax 901. ITigHecTn 0 IIOCTOrO CTENEHS THUCITO
2z =2 (cos 40" + i sin 40').
Poss’asanns. 2% = 64 (cos 240" + i sin 240°).

Ockinpru

cos 240° = cos (270" — 80°) = — sin 30" = —

=
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[image: image149.jpg]Ta sin 240" = sin (270" — 30°) = — cos 30" = — —\lzg. TO

-32-32V3i

Tpuraax 902. Iligsectu 10 20-TO cCTEeHS YUCTO

aal 38
RS i
Posp’szanns. 3anumemo Ie 4HcIO B TPUIOHOMET-
puuHilk dopmi: z = 1 (cos 60° + i sin 60°). Beinen
2% = 1% (cos 1200° + i sin 1200") =
= cos 120" + i sin 120":—%+§ i

KopiHb n-ro crerneHs 3 KOMIUIEKCHOTO YHCIa KOOY-
BAETHCA 3a JAOTIIOMOTroK0 (hOpMyIH

"\/r (cos @ +isin @) =
=V cos%+i5m9—+ﬂ2—nk,

nek=0,1,2,..,n=1,

Mogyne KOpeHs n-ro CTeleHs 3 KOMILIEKCHOTO
YHesa JOPiBHIOE KOPEHIO TOro CaMOro CTeIleHs 3 MOHY-
77 HiIKOPEeHeBOTo BHPa3y, a APTYMEHT IS KOXKHOTO
3HAUEHHS KOPeHsl BU3HAYAETECA 32 (OPMYJIO0

tp,,d:iingﬁ, ne k=0, 1,2, .. =1

3
Tipukaax 903. Buatite V1.
Pose’azamnasn. 1 = 1 (cos 360"k + i sin 360k),
3
NT =1 (cos 120° k + i sin 120° k).
Ilpu k =0, 1, 2 orpumMaeMo BifHOBiZHO
n;=1(cos 0" +isin 0)=1,
ny, =1 (cos 120° + i sin 120°) =
_1( 1 Ej_—lw‘«@

chrlaTi o
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[image: image150.jpg]ng =1 (cos 240 + i sin 240°) =
=1(_1 ,g) -1-i3

2 7
Bnpasu
Bupagutu B Tpnro}:ome’rpmniﬁ dopmi:
= e \/i 208 B,
904. a) i; ) +Eo 2) - 3 3
2 l iV3, 1 _iV3
6) —i; 2)2— 2 e)-z 2 -
905. a) 4 + 3i; 6) -3 +i;
6)1-iv3; 2) 5 + 12i.

BanmcaTu B anrebpaiuniit popmiz

LR et
906. a) 4 cos g +ising

0) 6 (cos 0" + i sin 0°);

Ty e TN
8) 8 cos4+lsm4

eaGaie B
2)4 cos3+zsm3

Bukonaru nil Han 4ucIaMu, TOJAHUME Y TDUIOHO-
MeTpuuHik dhopmi:

At B ik
907. a) 4 t:t7s3+tsm3 ~3(cosﬁ+tsm6}

06) g (cos150° + i sin150°) x

x V3(cos120° + i sin120°);
8) (cos 75" + i sin 75°) : (cos 80" + i sin 30°);
2) 6 (cos 45" + i sin 45°) : 2 (cos 15" + i sin 157);
0) (cos 30" + i sin (30°)°;
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[image: image151.jpg]6

e) [3 (cos%+ i sin %D 5

O6uncamT:

90 980
908. a)[%+ig] ;5)[—%-;‘%} -
909. a) Veos120" + isin120°;
6) Vcos225 + isin225 .
BHaiiTy Bci 3HaUEHHA KOPeHS:

s LS s
910. a) V1; 6) VI; 6) N-16;2) V-2 + 2i.

TIporpecii
Apudmernuna nporpecis

911. IlokasaTu, [0 HACTYNHI YMCJIOBi HOCTiZOB-
HOCTi € apuMeTHYHUMH TporpecismMu:

1) a, =4n+3; 3)a,=825L
gens St :
912, Buaiitu 10-i ureH mporpe

8:11; 14; "
153 18;11; ...

913. BuatiTu 20-it wren nporpecii:
914. ay = 12; ag = 27. Bnaditu d.

915. a, = 19; a, = 35. 3uaitru d.

916. BusHauuTu OCTaHHIE uIeH apHUPMeTHUHOL
mporpecii:
1)a, =3,d=4,n=15;

2)a,=2,d=—%,n=12.

917. OGumcauTy KiMbKicTh WieHiB apubMeTHIHOL
nporpecii, sk a, = 3, d =-5, a, = -37.
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[image: image152.jpg]918. BuaiiTu cymy n 4ieHiB apudMeTHUHOI Iporpe-
cii, B aKii:

1)a,=8,d=2,n=8; 2)a;=-10,d=5, n=20.

919. 3HaliTu cyMy Beix HeNApHHX HATYPAJbLHUX
umcen Bix 17 no 95 BrIH0OYHO.

920. Mixk gucsamu 7 i 35 posramysatu 6 umcer,
AKi pasoM 3 JaHMMHU YUCIAMH yTBOPIOBaJH 6 apubme-
TUYHY IIpOrpeciio.

921. I’aTuit unen apudmerwanol mporpecii, sxa
ckaazaerbess 3 10 wmenis, nopisxioe 11, a BocsMuit if
uneH popisHioe 17. Bmaditm cymy Bcix wienis 1iei
mporpecii.

922. Yerpepruil wien apudmeruuHoi nporpecii go-
pisaioe 10, a ceommit ii unen pnopisHioe 19. 3maiitu
Tepmuii wied i pisHumo niei mporpecii.

923. Buatitu nepmnii unen i pisHumo apudmery-
Hol mporpecii, B akii:

1 {a2+a3:10, 4 {a7—a3=8,

az +a;, =31; a, - a; ="T75;
2) ag +as+ag =18, 5 a, + a4+ ag =36,
a, +ay, =-2; a, - ag = 54;
a, +az—az=10 a; —ag=-4,
3){%2t %% g 6) {7 %
a; +ag=17; a,-ag=-3.

924, Hanucatu nepmii Tpu WwieHH apudMeTUYHOL
mporpecii:

1) anza"—e'l—; 4) S, = 5n° + 8n;
2)a,= %; 5)8,=1Tn%-b6n;  °
3a, =225 6) S, = 3n%.

925. JloBKUHKM CTOPiH MHOTOKYTHHKA YTBODPIOIOTH
apu(MeTHUYHy IIpOrpeciio, pISHUIA SKOI JOPIBHIOE
3 cm. Haii6inpma cTopoHa MHOTOKYTHWKA IODIBHIOE
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[image: image153.jpg]38 cm. 3HallTH KiNTBEKICTH CTOPIH MHOTOKYTHHKA, AKIIO
iioro mepumerp gopiBHIOE 258 cM.

926. Ilorar, Bimxomsuwm Bix cramHIii, piBHOMipHO
abinsirye mBuAKicTs i gepes 20 xB jocsirae MBHAKOCTL
60 km/rox. Yomy HOpiBHIOE NPHCKODEHHS IIOTATa 3a
XBUHHY?

927. Kyus, 10 3KOYYEThCA 10 HAXOJIEHOMY K0JI0-
6y, B mepmy cexyHay mnpoxoauts 0,6 M, a B KOXHY
HACTYNHY CeKyHAy i IIBMAKicT: 36inblmyeThcs Ha
0,6 M. Crinbku uacy Gyge pyxaTuch KyJisi IO IHECTH-
MeTpoBOMY #0106y ?

928. Jlns monusy 20 aepes, pO3TAIOBAHUX IO IpS-
Miif mimii Ha Bigcrani 2 M ojgHe Bijg ojHOro, CafiBHUK
OPUHOCHTE BOAY AJIA KOMKHOTO OKPEMOro JepeBa 3 Ko
JIoAs3A, AKUN 3HAXOAUThCH Ha Ti#l camiilt mpamid mimil
B 10 M Bin mepmoro gepeBa. CKiJIBKHM BCBOTO MeETpiB
mpoiize cafiBHUK, {00 IIOJUTH BCi epeBa i ITOBEepHYTH-
est 1o Kosoaazio?

929, 3a CcKUIBKM TOAWH BeJOCHIIEAHCT mpoixe
54 KM, SKINO 33 Neplly roAMHY BiH IpoikIkae 15 kM,
a 3a KOKHY HaCTYNIHY ToAuHy — Ha 1 KM MeHIIe, HiX
aa rornepesHI0?

930. Ilorar, Bigxoasum Bixg craxmii, piBHOMipHO
abinbinye MBUAKICTH, i uepea 10 XB focATae MIBUAKOCTL
30 xM/roj. 3HAHTH NPUCKOPEHHS MOTATA 32 XBUJIUHY.

TeomerpuuHa mporpecis

931. 3HaliTu sHAMEHHUK I'eOMeTPUYHOI Iporpecii,
AKIO:
a) a, = 20, a; = 30; 0) ay =2} ay=2.
932. BoceMuii wieH reoMeTpUYHOI IIporpecii 1opis-
Hi0e 256, sHameHHmK mnporpecii 4. SHaliTm nepuuit
=ujeH niei mporpecii.
933. BualiTn nepunit uieH i 3HAMEHHUK TeoMeT-
pUYHOI 1mporpecii, AKINO:
a, —a, =18, a;—a, =15,
1){ 4 2 2) { 5 1
a a

5 —ag = 36; 4= Gy =6;
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[image: image154.jpg]3 a, — az + a; = 65, 4 a, +a;—a, =10,
a, + a; = —325; ay + ag - ag = 20.
934. B reomeTpuuniii nporpecii 3 ZoAaTHUME Uie-
Hamu S, = 4, a S, = 13. 3uaiitu S;.

935. PisHuns Mix mocTuM i deTBepTMM wWieHaMm
reoMeTpuuHOI mporpecii xopieHwE 72, a Mix Tperim i
nepmuMm fopiBmioe 9. Bualitu cymy 8 wienis miei mpo-
rpecii.

936. Busmauuru 4 uwucia, ki yTBOPIOOTH CHATHY
TeoOMeTPUYHY Iporpecio, 3HAIOYM, IO cyMa KpaifHix
wIeHiB miel mporpecii 27, a cyma cepeanix 18.

987. Tpu 4ucia, cyMa SKUX AOpiBHIOE 21, yTBOPIO-
10Th apudMeTuuHy mporpecito. Ko Bif apyroro um-
cna BIAHATH OZMHHIO, & AO TPETHOro YHCsa HOAATH
OIMHUIIO, TO Ii TPU UHMCIA YTBOPATH IeOMETPUUHY
mporpeciio. 3HaliTu i uncsa.

938. Tpu uncia, cyMa SKUX AOPiBHIOE 28, YTBOPIO-
I0Th TeOMeTpHuHy Imporpeciio. fxmo 6Gineme 3 Hux
3MEHIIUTH Ha 4, TO YHCIA YTBOPSTH apUDMETHUHY
mporpeciio. 3HaliTy ui uncna.

Cyma ujeniB HecKiHUeHHO cmagHOL
TeoMeTPHYHOI mporpecii

3HaliTH CyMy HECKiHYeHHO CIafHOi reoMeTpUYHOL
mporpecii:

939. a) 1; =;





[image: image155.jpg]940. 3HaiiTy nepmuii YieH HECKiHYEHHO CIagHOL
TeoMeTpUYHOI mporpecii, B AKik:

a) cyma 4OTHPHOX UiIeHIiB gopiBHIOE 33 %, a cyma

nporpecii 36;
6) cyma mporpecii fopieHioe 14,4, a 3HAMEHHHUK
nporpecii %
941. 3uajiTi 3HAMEHHUK HeCKiHUEHHO CIIafHOI reo-
MeTpUUHOI mporpecii, B sikilf mepmmni ureH AopiBHIOE
66, a cyma mporpecii 110.

942, Cyma HeCKiHYEHHO CIIaHOI TeOMeTPUYHOI IPo-
rpecii popieuioe 12,5, a cyma mepimoro i apyroro uie-
HiB ii 12. BmaiiTi w0 Mporpeciio.

943. KoskeH 3 NepiofNYHUX MAeCATKOBHX APOGiB
sanmmcaTH y BUIJIAZAL 3BHYaMHOro Apoby:

a) 0,444...; 8) 0,13888...;

06) 0,42323...; 2) 2,6444...

944. V piBHOCTOPOHHIN TPUKYTHUK 31 CTOPOHOI 4
BIMCAHO IIJISXOM 3’€[HYBAHHS CePefMH HOro CTOpiH
HOBHMH TPHKYTHHK; B llell TDUKYTHHK y TO# cammit
croci6 BIMCAHO HOBHMA TPUKYTHHK i Tak gaji no He-
CKiHYeHHOCTi. BHAKTH rPaHUIO:

a) cyMu TIepUMeTpiB IUX TPUKYTHUKIBR;

6) cymu IX TJIOIIMH.

945. V xBajpaT 3l CTOPOHOIO @ BIMCAHO IIJISXOM
3’¢/lHyBaHHS TPAMUME CepefuH HOro CTOPiH HOBME
KBaspaT; B Ielf kBazpar y Takui camuit crroci6 rmca-
HO KBaZpaT i Tak Jadi X0 HecKiHuenHocri. SHaTH
TPAHUIO CyMH IIepUMeTpiB KBaJpaTis i rpaHUIio CyMHU
IUIOLIMH.

946. Jlano xBajpaT 3 AlaroHajurio, fKa HOPiBHIOE
5 ¢M; CTOPOHA I[BOTO KBajpaTa NPUAMAETBCH 3a Alaro-
HaJIb IPYTOro KBajpara; CTOPOHA APYrOTo KBajpara —
3a JiaroHasIL HOBOTO KBAJpAaTA i TaK Jali 0 HeCKiHdYeH-
HOCTi. BM3HAUMTH TPAHMIIO CyMM ILIONIMH yCiX IUX
KBajpariB.

947. JlaHO DiBHOCTODOHHi# TPUKYTHHK, CTOPOHa
SKOTO [ODIBHIOE @. 3 BHCOT LBOrO TPUKYTHHKA GyAY-
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[image: image156.jpg]10Th HOBUY NPABHJILHUN TDUKYTHHK, 3 BHCOT ZApyroro
TPUKYTHHKa 6yAyIOTh IHe TPUKYTHMK .i Tax nani xo
Heckinyennocri. BusraunTtu TPaHUI CYMH ILIOL] yeix
NOGYNOBAHUX TAKUM YHHOM TPUKYTHUKIB i rpasuio
cymu ixX nmepumerpis.

948. ¥V kpyr, pagiyc sixoro gopisHioe R, Bmmcamo
KBajpaT; y KBaJpaT BIMCAHO KPYT, B el KPyT BIOHCAHO
Apyruit KBajpar i Tak gani no HeckiHueHHOCTi. BuasHa-
UATH TPAHULIO CYMHM ILIOLI yciX KpyriB i rpamwmio
CYMM ILIOIY YCiX KBaApaTiB.

949. [lano npaBunbHME TPUKYTHUK, CTOPOHA AKOTO
AOpiBHIOE . Y TPHKYTHMK BIMCAHO KPYT, B KPYT BITH-
CaHO 3HOB NPABMJILHUN TPUKYTHUK, B TPHKYTHUK —
KPYT i Tak Jaji Ao HeckiHvyeHHOCTi. Buanauutn TpaHu-
10 CYMHU ILION] yeiX KPYTiB i PaHMIIO CyMH JOBKUH
yeix xim.

950. Ha cTopori kyra ® 45° Basito Touky Ha Bigcra-
Hi @ Bix BepmmHu. 3 niei Touku ONYINEHO IepIeHIUKY-
JIIp Ha JIDYTY CTOPOHY, 3 OCHOBH I[bOTO HePIEeH UKYIs-
Pa — HOBUIl NePUEHMKYIAD HA TepIIy CTOPOHY i Tak
Aamm fo meckimuenmnocti. BHafiTH TpaEHWIIO cyMu A0B-
JKMH OUX TePHeHInKyIApiB.

Crosryxn Ta 6inom Heiorona
Cnoaxyku Ta ix Bumn

Hexat A — cyxynmicrs pisuux npesameris, mo
MaloTh CHiNbRY o3Haky. Hampukiax, A — cykymmiers
mapHux gucex Bix 1 go 10, abo yunis ganoi mxou, a6o
3a/laHUX TOYOK Ha IJIOMUHI Tomo. BaMicTh ciiB «cy-
KYIHiCTb» 6yIeMO rOBOPUTH «MHOMUHAS .

Omoxe, A — MHOKMHA, IO CKIAAAECTHCA 3 CKiHUEHOL
KITBKOCTI e/eMeHTIB ay, @y, g, ..., a,.

3 pISHUX eNeMeHTiB MHOXHHHE A MOKHA yTBOPHTH
TPYIH, AKi HASHBAIOTECH CROLYKAMU.

PoapisHAIOTE TPU BHAM CIONYK: posMiuleHHA, nepe-
cmanosku, KomGinayii.
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[image: image157.jpg]Cronlyky, KOKHA 3 AKHUX MICTHTh M pPiSHHX ejle-
MeHTIB (/m € n), y3ATUX 3 JaHUX N eJIeMeHTIB MHOMHHI
A, i Bifpi3HAIOTHCS OJHE BiJi OMHOTO CKJIAIOM eJeMeH-
TiB, 260 IX MOPAAKOM, HABUBAIOTHECH PO3IMIUfEHHAMU 3
n eJeMeHTIB 110 M Y KOXHOMY.

KinekicTs Takux poaMiljeHb ITOBHAYAETHCS CHMBO-
mom A7 (unracThes: A po3MimleHb, Y3ATUX 3 HAHUX n
eJIeMeHTiB IO M eJeMeHTiB y KOXHOMY).

Tak, HanpukJaj, pisHi TpUIUpPOBi YKca, 0 3a-
mucani Tpeoma 3 AeB’sTu mudp 1, 2, 3, ..., 9 i He
MicTATH OHAKOBUX LU(P, YTBOPIOIOTH poaMileHns. [x
KiTBKiCTH 306pakaeThes TaK: Ag.

KinekicTs ycix MOMJIMBHX PO3MiIeHb i3 n egeMeH-
TiB 10 M B KOXKHOMY BH3HadaeThesa HOpMyIIo0

Al=n@m-1)(n=2)..(n=(m=1)

B okxpeMuX BUTagKax bopMyy 4JId A) 3alUCYIOTh
!
ynur:mgxiAT:if,;(en!=l-2-34...-niﬂa-
(n — m)!
3UBaeTHCA (PaKTOPiaIoOM.

Hpusknag 951. O6uncautn Aj.

Posp’sizanms. Aj =9 -8 7=504.

Tpuxaag 952. Ha xoxHil 3 JecATH KAPTOK 3alu-
cana ogHa 3 mubp 0, 1, 2, 3, ..., 9. Bepyrs doTupu
KapTKU 1 CKJIaJaloTh i3 nudp, 3amuCcaHuX Ha HUX,
worupunudpose uncao. CKiIbKM pisHAX JOTHPUIHD-
POBHX UHCeJ MOKHA CKJIACTH TAKUM YHHOM?

Posp’asanua. Bcworo pisHmx komGimamift iz uo-
THPLOX KAPTOK MOYKHA CKJIACTH CTiMLKY, CKITBKE iCHYE
poamimens 3 10 enemenTis mo 4. Ymosam sajgaui He
BaOBONBHEAIOTE KoMOGiHamii mudp, M0 MOYNHAIOTECA
mynem. Takux xombinanit 6yae Ag. Bunyuusm ix i3

38NATEHOTNO YHMCTA POSMileHb A}y, JicTaHeMo mykase:

¢ ,3_ 100 9 91(10-1) 9!-9
A=A "q= e o
TIpuxcaag 953. CxinbKy pisHUX IPaBAIBHAX APOGiB

MoskHa ckiacty 3 umcen 3, 5, 7, 11, 13, 17, 19, 23 rax,

mo6 y KOKHMHA Api6 BXOAMIH ABA umena?

4536 .
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[image: image158.jpg]Poss’azanns. OueBUAHO, BCHOIO DiBHUX npobis ia
AAQHUX UMCeJ MOYKHA CKJIACTH CTLIBKM, CKLILKM icHye
poaMileHs i3 8 enementie mo 2 (Ag). Aune Hac nikas-
JIATH JIMIIE TpaBWIbHI Apobw, aAxux 6yze B ABa pasu
MeHIIe, TO6TO

12 1 g o
2A—2 8.7=28.

ITepecmanosxamu (P,) HASUBAIOTECS CIONYKY 3 N

eJleMeHTiB, aAKi BiApisHsIOTECA Mix OGO TiMBLKM IIO-
PSAIKOM eJleMeHTiB. IX kinbkicTs obuncioeTsCs 3a (op-
MyJI010:

P,=1-2:83:4..n=nl
Hpuxnax 954. Crinekoma crmocobaMu MoskHA PO3-
CeJUTH 5 Y0JIOBIK B II’ATH HOMepax roremio?
Pozg’sazamna. P;=1-2-3-4-5=120.
Bimmosigs: 120.
Tpuknax 955. CKintbKM PisHUX I ATHIUGPOBUX HH-
CeJl MOXXHa YyTBOPUTH 3a Aomomoroio nudp 0, 1, 2, 3, 4?2

Posp’azanns. 8 gaHux n’aTy QUG MOKHA YTBODH-
TH CTLIBKH WUHCeN, CKIIBKH € IIePEeCTAHOBOK 3 II'ATH
esnemenTiB. Cepes muX 4mcel € Taki, SKi MOYMHAIOTECH 3
HYJst; BOHU He I’sTummdposi. Yuces, ski moumHaoTECH
3 HyJIf, CTUIBKH, CKUIBKH iCHYE IIEDECTAHOBOK 3 HOTH-
pPeOX enementi. Tomy mykama Kinbkicts n’aTumub-
POBUX 4YHceN JopiBHIOE Py — P, = 120 — 24 = 96.

Binmosins: 96.
P
Hpurnan 956. Buaiitn x 3 piBHAHER % =132,

x Lxn
Ae n 2 10 — HaTypasibHe 9HCJIO.

Posp’szanns. 3riHo 3 hopMysaMu Aust 0GUHCIeH-
Hs TIepecTaHOBOK 1 pOaMillleHb MaeMo:

(x+2)! (x=n) _ 182, abo (x+2)!

132,
(x - n)! x! !

Rex+220,x-n20rtax20.
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[image: image159.jpg]Cxopouyioun Apib Ha x!, AicTaHeMo KBajpaTHe PiB-
HAHHS x° + 3x — 130 = 0, fKe PIBHOCHJIBHE NAHOMY,

SAKIO ¥ — HaTypajibHe. Posp’ssyioun me piBHAHHA,
agaxoaumo, mo x = 10 (xopiEe x =- 13 He Bpaxo-
BYETHCH).

Bignosias: 10.

CrHoyKH, KOKHA 3 AKUX CKJIAJNAETHCHA 3 m DISHHUX
eJIeMeHTIiB, V3ATUX 3 N eJeMeHTiB MHOKUEM A (m < n),
BiZpisHMIOTECS OfHE Bij OfHOTrO MpHHAKMHI OXHUM eje-
MeHTOM, HA3UBAIOTHCH KOMOIHAYIAMU 3 N eleMeHTiB
1o m. Kinbkicrs Taknx xomGinaniit mosHavaeThCs CHM-
BosioM CI'. BMiHa NOPAAKY eeMeHTiB B OfHIA KoMbiHa-
mii He mpuBOAMTEH Mo HOBOi KoMGinamii. KimbkicTs pis-
HUX KOMGiHALIN 3 1 eJIEMeHTIB 1O m OGUMCIIOETHCH 3a
Gbopmy10i0:

m
!
cr=2% abo (M= —2—
L " ml(n - m)l

Kom6Ginamii MaoTh Taki BIaCTUBOCTi:

1, G =CL "%,

2. Ins Bcix m=0, 1, 2, ..., n CHPaBIKYETECH
piBHiCTHL

(n+1)Ct=(m+1)Cr}l

8. Jlnst Beix m =1, 2, ..., n CIPAaBIKYETHCH PiB-

HicTs

o

cr=Ccrhagr

Tpuxaaa 957. Cxinpku pisHUX XOKeHHUX KOMAHI

MOKHA CKJacTH 3 9 Hamajaoumx, 5 3aXMCHMKIB Ta

3 BopoTapiB, SKIIO [0 CKJajy KOMAHIY HOBMHHI VBilf-
i 3 HanajaloYnX, 2 3aXUCHUKH Ta 1 Boporap?

Poap’szamms. 3 9 HamajalouMx MOXKHA BUOpaTH

TPHOX c; pisauMu cnocobamu. 3 5 3aXUCHUKIB MOKHA
BubpaTa ABOX Cg pisEuMu crocobamu. 3 TPEOX BOPOTa-
piB MOKHA BUGPATH OJHOTO BOPOTADS TPHOMA CHOCOGa-
mu. Kombinytoun KoxHy Tpiiky Hanajaloumx 3 mapa-
Mu saxucHuKiB, micraemo Cj - C% pismmx xomann Gea
Boporapis. Kom6inyroun mi KOMaEau 3 KOXKHAM i3 BO-
porapis, MaeMo
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61 gl 000

€y el =
pisHNX KOMaHJ.

Binmosins: 2880.

Tpukaanx 958. Cxinbku giaronaneit mae omyxamit
n-KRyTHUR?

Posp’asanns. KoxHa napa BepuIMH JaHOTO MHOTO-
KYTHHKA BU3Ha4Yae abo onHy 3 iforo cropis, a6o OIHY 3
itoro miaromaneitr. ToMy KinbkicTs yeix cropium i giaro-
Hazel JopiBHIOE Ci. AJle MHOrOKYTHUK Ma€ n CTOpiH,
TOMY KinbricTs fforo miaromaneit nopisuioe

2 _n(m-1) _n*-3n_n(n-3)
C,-n= ) -n= 2 = ) ‘
Bi\zmonimﬁ%.

Tlpuxaax 959. Poss’sisaTé piBHAHHS
12:€% ;1 =55 A?

x 10

Pozr’szamns. Ockinbkn €%} =CX138-F -1 10 ga.
2

He PiBHAHEA sannmemo y Burasmi 12 4, ;=55 A2,
260 12 x+3)(x+2) (x+1) x
1-2.3-4

am’ATaouy, mo X — TUIEKE HaTypadbHe YHCII0, 3HAl-
Aemo: x = 8.

Binmorins: 8.

TIpukaax 960. Poss’sisaTu HepiBHicTs

Crt > 20,

Posp’szanna. JliBa uwacTuma HepiBHOCTI Mae ceHe
Toxi i TimBKu TOAi, KoNM x — mime umciIO, moO Hae-
9KUTH IpoMixkKy [1; 11). IlpaBa uacTuna Mae ceHc TOmL
i minekum Toxi, KoM x — Iise uMCTO i HaNEKUTH
npomixkky [0; 10]. Orsxe, poss’siskaMu HepiBHOCTI MO-
KYTh OyTH TUILKK HiTi 3HAYEHHA X, IO MICTATHCA HA
npomixky [1; 10].

Buxopucrosyoun dopmysy an1a Kombinami, samnu-
eMo JaHy HepiBHiCTB Tax:

10! = 10!

2 g
GAao=x+1) 21°(10 — x)!

=55 (x + 1) x, sBigrn,
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e AicraEeMo > 2 3BigKH
(x -1 @a0- ) 11-x =’
x > 22 - 2x, To6TO X > % . Bpaxosyroun Te, mo ¥ —

HaTypasbHe UHCIO, fKe HaleuTh mpomixky [1; 10],
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Bigmozins: 8; 9; 10.
Tpukaax 961. BualiTu x Ta y 3 yMOBU
CURA ek (EICL T =513 5 8.

ekl f Vgl v e el

Posp’szanns. [lane piBHSHHES DIBHOCHJIBHE CHCTEMI
piBHAHB

crt=cy,y,
sy, =scLil,

Mle x > y — HATypaJibHi umcna.

3 nepmioro piBHSAHHS CHCTeMH BHILIMBAE, INO
y+1+y=ux+1,10670 x = 2y. Toxi 8 Apyroro piBHSH-
HS AiCTaEMO

3¢Y,.,=50C, abo
3@y+1)__ 5@y+ 1t
W+ -G+ X

@y + 1)
+ Dy -t
Maemo 3 (y + 2) = by, 3BigkM y =3 Ta X = 6.

Cxopouyiouu Ha CITLIBHUN MHOMHHUK 5
Bixnosias: (6; 3).
Bnpasu

ObuncuTH: 8 :
A3 Afy + 4% A3 + A7
962. a) A; 6] SB)e= g B e
Gl Sy = ERGE
PytPy Py - P,
s Py

3
PS

963. a) P,; ﬂ? ; 8)
6
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Al + AL
969.a) €2 + €2 =15 (x - 1); e)—‘A,—’=43;
x
1542 342
gyci=—>=; 2)C = =
P
=90; 0 =1--132
Axprn
Poss’sizaTi cucTeMM piBHSHB:
4¥: AVt =10, crtl=
VL @) 5 5o a1 L E7
LG5 8 5 = =10,

972. TIix yac ayerpiui 16 40I0BiK MOTHCHYIN OJHE
onHOMY pyxu. CKinekE pyKocTHCKaHb GyJo 3pabieHo?

973. 30 yuniB saxorinu obMiEATHCH hOTOKApTKA-
vu. CKiabkY BCbOro KapTok Tpeba Ans nporo?

974. Vuni mxosu BuB4a0Th 10 pisHUX npeaMeTiB.
CxinbKOMa criocofaMm MOKHA CKIACTH PO3KIAZ YPOKiB
Ha OAMH JeHb, 106 npu mbomy Gya0 5 pisHMX mpex-
MeTiB?
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[image: image163.jpg]975. Bpuragup NOBHHeH BiANpPAaBUTH Ha poOBOTY
6puragy s 5 donosix. Cxinbkoma crocofamMm MoykHA
opraHizyBaru 6purany B ckjaial 5 gosnosik 3 12?7

976. Crimekoma crocobaMu MOKHA BHUOpATH 3
15 9onoBik geseraniio y ckiani 3-x 4onoBik?

977. CrlnbKHN NpAMUX JiHIH MOKHa IPOBECTH Ye-
pea 8 TOUOK, 3 AKUX HifKi TPH He JexaTh Ha OIHIH
npaMin?

978. BuaHauuTH 4HCeIO BCiX giaroHamed mMpaBUihb-
HOTO 15-KyTHUKA.

979. CrinbKy piBHHX IUIOIIMH MOJKHA IIPOBECTH
uepea 10 TOYOK, AKIO HiAKI TPH 3 HAX HE JeKaTh HaA
ONHiM mpAMii i HiSK] YJOTHPH TOUKM He JieKaTh B OFHIN
rtomuHi?

980. Crinpky pisHUX I’ATHSHAYHHUX YHCE] MOYXCHA
sanucaTH 3a gonomoroxo nudp 0, 1, 3, 5, 7?

981. BHaliTi cymy nubp B ycix I’ ATHSHAYHUX 4HC-
J1ax, 3alMCaHUX 3a gonomoroiwo 1, 4, 6, 7, 8.

982. CrinsroMma criocobaMu MOKHA CKJIIACTH JO30D
3 TpBOX conpat i ogHOro odinepa, sikimo € 80 cospar i
3 odinepu?

Binom Hrrorona

Popmyaa
(x +a)"=C0 x" + C} x"
Jde n — Hamypaibre LUCNO, HASUBAEMbCA (POPMYNOIO
6inoma Hviomona, a 1l npaea wacmuHna HA3UEAEMbCA

posxnadom Ginoma.
Koedinienrn 1, Ci, €%, ..,Ch, ..., 1 Hasusa-

0ThCsl GIHOMiaJBHUMHU. Bammcyloud DisHUIIO X —a Y
BHIIAAL X + (- @), MaeMo
(c—a)=2"—CL ¥ T arcx’

w6l PP Rgke 0y CF ",

+DECE 2t Rk v L+ (-1)" a"

BasHaunMMo Taki BIACTHBOCTI poskjany GiHoma.

1. Kinekiers yeix 9ieHiB DOSKJIANY HA OZMHUINIO
6iTbIIa 3a MOKasHUK GiHOMA.

2. CyMa IOKA3HHKIB CTeNeHiB X Ta @ KOMKHOTO
qjleHa pO3KJIany Jxopun-noc NOKABHAKY CTENeHs
Ginoma.
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TloxsnaBmu y dopmyrni k=0, 1, 2, ..., xicraemo
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KIamy.

4. Binomianeri xoedinienTn wireHis, pi.BBoBizmaJle-

HEX Bix KiHmis poskianmy, RiBmi mix cobowo,
OCKLTBKI

ck Cn k
5. BinomianeHuit koedimienT (k + 1)-ro uneHa pos-
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KoedlIieHTOM CHiBBifHOMIEHHAM
Y S e
Lo e
3 AKOro BUILIMBAE TaKe IPABHIIO:

Koxnuiir 6inomiarvruii xoegiyienm posinady, no-
wunaiouu 3 0py20z0, dopieiioe nonepednvomy Ginomiars-
HOMY Koegiuienmy, NOMHONCEHOMY HA NOKASHUK Cme-
nens Gyxeu x nonepednvozo uiena i nodirenomy Ha
Kiavkicmb nonepednix 0o Hb020 ueHis.

6. fikmo norasHMK 6iHOMa — YMCIO HemapHe
(n =2p + 1), To 6iHomiampHi KoepinienTn
0 1 P
Capi1r Copirr oo Chpia
apocraioTh (p < p + 1), a
P+ 1 2p+ 1
oo Cap+1’ wes Gl

cnagators. Koedimenrn C}, , , = Czp .}, — ma#bineui.

SIxmo mokasHUK GiHOMa — wmcio mapHe (n = 2p),
To Gimomianbhi koedimienru C3,, Cj,, ... , C3, — 3poc-

TaOTE [p < ZIL*'_L aC3, C5 2 Cﬁ: — cnaga-

jorh. Posriag Mac oxitH HaBGLNbIIMA KoedimieHT C‘z’p.

7. Cyma GimomianeHux Koebilli€HTIB AOpPiBHIOE o
Crparpai, moknapmu y (opmysi Helotona x=a =1,
MaeMo

A+1p=c+ci+Cle..+Crr.Cl
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KJIany, IO CTOATH HA NAapHMX MICHAX, AOPiBHIOE cymi
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s e Sk lh
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3
BHIHO, IO &k = 2 1 € mIyKaHU# 4IeH:
T,,,=C% 8-2=60.

TIOKa3HUKHI Ta % 6ynyTh ninnMu yucramu. Oue-

Biamosias: 60.
Hpuknanx 984. BraiiTu cepenniii wien DPOBKJIAny
12
3
Vr - L
x

Posp’asanns. Poskiaz mae 13 unenis. Tomy cepef-
HiM unenHOM € choMmit. Maemo:

6
1 L 1 ~
Tr=es, ['ﬁ] (\E)%C%sz:cfz £
Bianosias: C§, x~1.
Tpuxnan 985. 3uaiitu wien poskaaxy

7

ST e
(VE-).

AKUY He MiCTHTH X.
Posp’asanBs. BanuieMo 3aralbHUil UJIeH poa-

RIamy:
o N el 2 8k-56
Tk+1=C’7‘(—Vx2)"[VF =EECha® x e
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Tpuxaan 986. 3HalTH YIeH PO3KJIALY
21
3
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( Vi " Vg ] g

SAKUHA MICTHTE @ i b B OJHAKOBUX CTeNeHAX.
Posp’szanHA. 3anuiIeMo 3arajbHUH UiIeH PO3KJIa-

V mykanomy wieHi =0, sBigkm k=4.

ko 21 -k
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5
b*=C3; a®b*Vab.

Bimmosias: C3; a® b° Vab.

k=9.Tomi Ty=C% a

Ipuxaay 987. BusHAUNTH IOKABHUK n B POBKJIAL

n
Eﬁx S 7 .?;J , AKIo 10-# YyeH IBOTO PO3KIAAy 3a craj-

MH CT
II€HT.
Pose’szarna. 3a GOPMYJIOI0 3aralbHOTO YieHa 3Ha-
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3pinku BuniuBae 12,5 < n < 14, a orxe, n = 13.
Bignosigs: 13.

Tpuraan 988. Buaiitu x, sxmo Bigomo, o 'rpé-riﬁ
wien poaksany Gimoma (x + x'€ ¥)° nopirmoe 1 000 000.

Posp’azanna. Maemo
Ty=ClaP-2(z8%2 =102 *218%,
3a ymopoo  10x% "2 % = 1 000 000.

Jlorapudmyioun JaHy piBHiCThH. 32 OcHOBOIO 10
(x > 0), micraemo piBHSHHA

21gx+81lgx-5=0,

wion

3BinKM 3HaxomUMoO, mo ¥, = 10, x, = 10

=
Bignosixs: 10, 10 2. =

Bnpasu

989. BuaiiTu poaknaz 6inoma:

a) (x +a)7; 6) (Va +b)%
0) (x - )% 2@ Vx -4Vt
990. BuaitTu fes’ATUR wieH poskiany (a + \B)!2.

991. BuaiTu cepepuilt wien poskmany (x Vx — 1),

992. Buasity uwren poskxaxy (Va + i/41_)20, mo Mic-
THrs @',
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