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Iaara 1. Yncaosble BIpaKeHHA
§ 1. leHcTBHA HAXK LeSiLIMH YHCAAMH

Yposeun A
1.1.A01
a) 564:645-563-645+563355 = 645-(564-563)+563355 =
=645+563355 = 564000,
6) 598-985-597-985+597015 = 985-(589-597)+597015 =
=985+597015 = 598000.

1.1.A02

a) (735+728)*~4-735-728 = 735%+2-735-728+728°-4-735-728 =

= 735%-2:735-728 728° = (735-728)* = 7* = 49;

6) (744+740)-4-744-740 = 744°+2-744-740+740°-4-744-740 =

= 744°-2-744-740+740% = (744-740)* = 4* = 16, '
1,1.A03

a) (306-694)*+4-306-694 = 306*-2-306-694+694*+4-306-694 =

= 306°+2-306:694+694° = (306+694)* = 1000 = 1000000;

6) (414-586)*+4-744-740 = 414°-2-414-586+586°+4-414-586 =

= 414*+2-414-586+586% = (414+586)° = 10007 = 1000000.
1.1,A04

a) (162°-161%):323 = (162-161)(162+161):323 = 323:323 = 1;

6) (133%-132%):265 = (133-132)(133+132):265 = 265:265 = 1.
1.1.A05 '

a) 584-+583°-5842+583 = (583+584)—(584-583)(583+584) = 0;

6) 675+674°-675%+674 = (675+674)«(675-674)(675+674) = 0.
1.1.A06 .

a) 782'282 - (72)82 = (14)2‘“ = (144|)2; 6) 3-2'252 = (15)52 = (15)2‘26 — (1526)2‘
1.1.A07

a) 477:960-822>477-960-945 T.x. 945>822;

6) 950-462-286>950-452-491 T.k. 491>286.

1.1.A08
a) 3639 = (62)39 . 67s<679 = 679>3639; 6) 449 = (22)49 - 298<299 = 299>449.
1.1.A09 .
a) 34"°+34'° = 34"°+34-34"° = (34+1)-34" = 35-34"°, nenurcs ua 35;
6) 57°+5™ = 57245%5% = 5%%(1+25) = 26-5’%, nenurca Ha 26,
1.1.A10 ' ,
a) 47 +4%+4% = 4714 47+4% 4% = 4*(1+4+16) = 21-4*, nenurca na 21;
6) 8'°+8'7+8'" = 8'°+8-8'°+8%.8'° = §'°(1+8+64) = 73-8'°, nenurca Ha 73.
Yposenn B
1.1.B01
8) 5379°-5378-5380 = 5379°~(5379-1)(5379+1) = 5379°~ (5379°~1) = 1;
6) 9552:9550-9551% = (9551-1)(9551+1)-9551* = 9551°~1- 9551> = -1.
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1.1.B02
a) 480’—4802—480 479-479*-479’ =
= (480-479) (480°+480-479+ +479%) — 480°-480-479-479> = 0;
6) 494°-494°-494-493-493°493° =
= (494-493)(494°+494-493 + +493°)-494’-494-493-493% = 0,

1.1.B03
a) (5-10°+9-10%+7-10+2)(5:10%+9-10+7)-597-5970 = 5972:597-597- 5970 =
=597-(5972-5970) = 597-2 = 1194;
6) (7-10°+5-10%+9-10+2)(7-10*+5-10+9)~795-7590 = 7592:759~759-7590 =
=759-(7592-7590) = 759-2 = 1518.
1.1.B04
a)2 _2333 _833 366_3233_933 :>2 <366
6) 296 — 2332 — 832 364 —_ 3232 _ 932 = 296<,’64

a) 3153 14936 3143 72 36 3143.772, 6) 4127 532 4127 52 32 _ 4|27 564

637 = (9-7) = 3?27 = 3144_7?2 8054 = 44,554 = 4264564 = 4128, 564

Torza 637>3'% 49’5>3 .97, Torna 80%>4'%7.252>41%.5%,
1.1.B06

a) 573-575-578-576>574-572-577-579, T.K. yMeHpIaeMoe NeBod uacTH
Gonemie, a BHIYUTAEMOE MEHBILIE,
6) 597-599-600-602>598-596-601:603, T.K. yMeHbIaeMoe JICBOH 4acTH
Gonmlie, a BRIMUTAEMOE MEHBILE.

1.1.B07
a) INocnenuas uudpa npousseneHn 262:263-264-266-267 pasHa nocneaHeit
g pe nponsseaenus 2:3-4:6:7 = 1008 T.¢. 8.
6) [Mocneauas mdpa npoussesenus 204-206-207-208-209 pasna nocnenHei
uudpe nponsseaennd 4-6:7-8:9 = 12096 t.e. 6.
1.1.B08
a) Uriciia He pasHb, T.K. mocnemHss mMdpa npomseeacHma 827-278-782 — verHas.
6) Uncna He paBHSI, T.K. nocnersd ipdpa npossencHus 743-437-374 — yernas.
1.1.B69
a) 688-690>689-687, T.k. 690>689>0 u 688>687>0.
6) 685-687>686:684, T.x. 687>686>0 u 685>684>0.

1.1.B16
a) 3326 — ueTHOe, HEe NMPOCTOe 6) 2966 — He npocTOE, T.K. YETHOC
3325 nenutcs HA 5 — He npocToe 2965 - ne npocToe, T.K. AENHATCA HA 5
3321 penwrres Ha 3 — He npocToe 2961 — He nmpocToe, T.K. AENUTCA HA 3
Toraa 3307 — npocroe; T.€. 2969 — npocroe.
¥YpoBenn C
1.1.C01

a) x* = 13889-13891+1 = (13890+1)(13890-1)+1 = 13890%-1%+1 = 138907,
T.K. x<0, 70 x =-13890. Omeem: x = -13890.
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6) x* = 59919:59921+1 = (59920-1)(59920+1)+1 = 59920%-1%+1 = 599202
1T.K. x>0, T0 x = 59920. Omeem: x = 5992 .

1.1.C02
a)x’ =301 -3 301 24902 = (301°-1)-3-301%+3:301 =
=(301--1)(301°+301+1)-3-301(301-1) = 300(301°+301+1)-3-301-300 =
=300(3017-2-30(+1) = 300(301-1)* = 300°, orcrona x = 300;
Omegem: x = 300,
6)x = 201°-3-20174+602 = (201°=1)-3-201%+3-201 =
= (201-1)(201°4+201+1)-3-201(201-1) = 200(201*+201+1)-3-201-200 =
=200(201°-2:20 1+1) = 200(201-1)* = 200°, orcroaa x = 200.
Omeem: x = 200.

1.1.C03
a) Tk mnocneauas uudpa umcna (749) paeHa 1, TO T.K. 749% =
= ((749)")**749, nonyunm, uto nocneaHss wudpa NCKOMOTO YHCHA paBHa 9;
Omegem: 9.
6) TocaenHas umb?a uncna (754)' paBHa 4, Toraa NMOCKOJBKY (754" =

(754 )'5 = ((754 ) ) TO MOCNeAHAS MPpa ITOro YKCna paBHa NMOCIEAHEH

uu(bpe uncna 4’, r.e. 4. Omeem: 4.

1.1.C04
a) T.k. nocneawas undpa uncna (463)° parna nocnemneit undpe uncna 3* te. 1,
T0 nockosbKy 463% = (463, To nocnennss 1H$pa HCKOMOTO HHCIIa paBHa 1.
Omeem; 1.
6) T.k. nocneanss widpa unca (687) paBHa nocneaueis mdpe umcna 7' 1e. 1
10 nockonbky 687° = (687", o nocnennas uudpa HCkOMOTO uKcna paena 1.
Omeem: 1.

1.1.C05

a) 87-88-89<100-100-89 = 890000<891384;

6) 95:96:97<100-100-97 = 970000<974640.
1.1.C06

a) Yucno 752:753-754 nennred Ha 4, a 426957014 — Her, T.€. YUKCTIa HE PaBHBL.

6) Yncno 771:772-773 nenntes Ha 3, a 460098866 — Her, T.€. UHCIA HE PABHBI.
1.1.C07

a) 529:169-961 = 23%13%31% = (23-13)(13:31)(31:23) = 299:403-713

PaBEHCTBO BEPHO;

6) 121-841-:361 = 117297197 = (11-29)(29:19)(19-11) = 319-551-209.
1.1.C08

-

a) MycTh @ — IaKHOe YWCII0, TOTAA MO YCIOBUIO a = 9k+5 = 9k+3+2 =
= 3(3k+1)t+2, 1.e. ocTaToK OT AENECHHA a Ha 3 paBeH 2.

Omeem: 2.

6) IlycTb @ — JaHHOE YHWCNIO, TOFAA MO YCTOBHMIO a = 84+7 = 8k+4+43 =

= 4(2k+1)+3, T.¢. OCTATOK OT A€NEHH g Ha 4 paBeH 3.
Omeem: 3.



1.1.C09
8) [354:352-355:353/+[354-356-355-353] = |(353+1)353-1)-(354+1)(354-1)
+(355-1)(355+1)«(354-1)(354+1)| = |353°-354%+[355°-354% = 354°-353%+
+355%-354% = 355%-353% = (355-353)(355+353) = 2-708 = 1416;
6) |265-263~266-264|+{265-267-266-264] = [(264+1)(264-1)«(265+1)(265-
~1)|+l(266—-l)(266+1)—(265—l)(265+1)| = |264-2657 +266°-2657 = 265
—264°+266-265° = (266-264)(266+264) = 2530 = 1060.

1.1.C10

a) 24° = 321°+321%4321-3204320%+320° = —(321°-320%)+321%+321:320 +
+320%4321°2 = —(321-320)(321%+321-320+320%)+(321%+321:320+320%) +
+2-321° = 2:3213, otciona a = 321;

Omegem: 321.

6) 24’ = 417°+417°+417-416+416*+416° = (416’-417°)+417°+417-416+416 +
+2:417 = (416-417)(417°+417-416+416°)+417°+417-416+416°+2-417° =
2:417°, orciona a = 417.

Omeem: 417.

Yposens D

. 1.1.D01

a) INMocneanss wndpa uucna (872)'" paswa nocnenneh uudpe uncna 2'7,
3aMETHM YTO mocneauas uudpa uucna 2° pasua 2, T.K. 218 = (25)22-23, TOrAa
nocnenHAs uudpa ITOro YHCNA pasHa nocieaHel uadpe uucna 22.2° = 2% =
=(2°)°, Hy a nocnexnan nudpa 31oro YKcna pasHa 2.
Omeem: 2.
6) INocnemuss uudpa umcna (278)™" pasna nocsemei wadpe wmca 8°", samernm
wro nocniemHsA wadpa wmcna 8° paena 8, T 8% = ((8°))'%8", To nocmemman
Iphpa ITOrO {HCKA ITOTO YHCA PaBHA noCTeHeH Widpe wcna 8'%g! = g¥ =
=(8 )"-83 AHAJIONHYHO, TIOCEHAA IHppa ITOro YHC/Ia paBHa nocieauelt udpe
uncna 8 = 8°-8 = 64-8°, Hy a nocnemAs wHpa 3100 UHCNA pasHa 2.
Omaeem: 2, C

113

1.1.D02 :
a) 37 = 9%, 4% =21% = g% = 37545 = 633°" 5 6324 ;
6) 4% =27 =8%3% = 0" = 34" = 436" <437 .

1.1.D03
a) [TycTs 1 — HCKOMOE YHCIT0, TOFAA MO YCIOBUIO 1 = 8k+7 = 8k+4+3 = 4(2k+1)+3,
T.€. OCTATOK OT ACJICHUA 1 HA 4 paBeH 3, T.e. TAkOIO YHCITa HE CYIUECTBYET,
6) [ycte 7 — HCKOMOE YMCIIO, TOrJa MO YCHAOBHIO. #n = 9k+7 = 9k+3+4 =
= 94+3+3+1 = 3(34k+2)+1, T.e. ocTaTOK OT HeNeHHA n Ha 3 paseH 1, T.e.
TaKOro YHC/IAa HE CYIIEeCTBYeT.

1.1.D04
a) [Tycts 7 — uckoMoe YHCIT0, C OMHOM CTOPOHSI 1 = 23k+2, a ¢ Apyro#
n=31+2, umeeM 23k =3I, Torma k=3, 1 =23. Orcroga n = 23:3+2 =71,
Omeéem: 71.



71 {lyeTs n — UCKOMOE HHCJIO, € OXHO CTOPOHHI 11 = Tk+6, a ¢ Apyroit = 16146,
rzicem 7k = 161, Torna k= 16,1= 7, otcroma n= 7-16+6 = 118,
Omeem: 118,
1.1.D05
a) TIyCTb # — HCKOMOE 9HCII0, ¢ OXHOH cTOpoHk! # = 194+16, a ¢ apyroi
n= 11148, umeeM 19k+16 = 1148 = 19411748 =0
=D HNEA-D =03 k-1=-8m, kti=1lm k= 11m—-1,1=18m.
T.k. TpeByeTcs HaiMeHbluee Takoe 1, To m =1 (npu m = 0, k<0). k= 10.
Torpa n=19-10+16 = 206.
Omeem: 206.
6) [TycTb 1 — HCKOMOE YHCIIO, MO YCIIOBHIO
n=17k+15u n=131+11, umeem 17k+15 = 13/+11 = 4(k+1)+13(;k+t) =0 =
k—{=—4m, k+1 = 13m; k = 13m-1. T.x. TpebyeTca HAUMEHBLIECE TAKOE A, TO
m=1(apum=0, k<0). k=12,
Torpan=17-12+15=219.
Omgem: 219,
1.1.D06
a) T.k. nocnenuss wapa (639)* — pasna nocnenneit uudpe 9% = (997, re. -
1, n nocnenuas undpa (639)* = (639°)% pasua Toxke 1, T0 yTBepkacHus 1)
¥ 3) HCTHHHBE, @ 2) OXKHO — a = 639,
6) Ucxoma u3 paccy®aecHHUI{ MyHKTA a) HECIOXKHO BHAETH, 4TO g = 549, T.e.
yTeepaieHus 1) 1 3) HCTHHHEL, @ 2) OXHO,
1.1.D07
a) Tak kak 61 = 4:13+9, T0 a = 61, 2) noxHO;
6) Tak Kak 56 = 4-12+8, 1o g = 56, 2) noxKHO,
1.1.D98
a) Tak kak 92 menurcs Ha 46, T0 a = 92, a — nenurcs Ha 23, T.€. 2) JIOKHO;
6) Tax kak 44 menurcs Ha 22, To @ = 44, a - pesmrcs Ha 11, T.e. 2) noxkHO.
1.1.D99 ‘
a) CaoxuM 2) 1 3), nomyunm 15(x+y) = 375 = xt+y = 25, 1.6, y = 25-%,
noAcTasHM B 2) noayyum 9x+100-4x =135 =5 x=7=>y =18,
Omegem:x =17,y = 18,
6) Cnoxum 2) u 3), nonyunm 15(x+y) = 315 = x+ty = 21 = y = 21,
noLcTaBuM B 2), nomyduM 8x+105-5x =120 = x =5, y = 16.
Htak, 1) n0%HO, 2), 3) uCTHHHBI U X = 5,y = 16,
Omgem:x=95,y=16.
1.1.D10
a) Borutem u3 3), 4) nomyunm 16a-40b = -367, 4uero ObITh HC MOXKET, T.€.
160 3), nu6o 4) noxHo, Toraa 1), 2) HCTHHHEL, T.€. g = 115,
HoacTtasuM a 4), nonyuum 1686 =672 => b=4,a= 44 ‘
Wrak, 1), 2), 4) ~ ucTHHHEI, 3) JIoxkHO, a = 44, b =4,
Omesem. a=44,b=4.
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6) Boiutem u3 4) 3), nomyuum 4a+105 = 601, uero He Moxer ObITh, T.€. NUbO
3), nubo 4) noxHo, a 1), 2) — UCTHHHBI, TOra a = 5b.
Honcrasum B 4), nowyunm: 1185 =944 = b =8, a = 40.
Urak, 1), 2), 4) — HcTHHHEL, 3) N0XHO, a =40, 5= 8.
Omeem: a=40,b=8.
§ 2, JleiicTBHA ¢ APOGAMH

YpoBeub A.
1.2.A01

27—l _95 3—3 _3]0 10 9—3 .274 3-6 _312
a = =3 6 =
) 16°.3° 37 ) 12°.3° 3¢
1.2.A02 ,
6\2 -5 12 -35 y 6 -4 54 -24
2 29 _41328 _2 i _ o 6 (29) 4264 _2 3
2 2 2% . 2
1.2.A03
107-100° 107-10" 10" 6) 107°.100° 107*.107
10°.1007 10°-107" 10°-100™® 10°-107'
1.2.A04
2 _ 2 - . .
3?-0,363" _ (3-0,363) 3,363___2’ 637
3,363 3,363
570,275 _(5-0,275)-5,275
5,275 5,275
1.2.A05
-3 . -3
9"?, 10 +=9,4-10=94 6) ——3’6_,10 l
10710 10.10
1.2.A06
a) 56,78:10°<56,87-10°=5,687-10"  6)4,567-10° = 45,67-10°<45,75-10%.
1.2.A07 :
a) 3,456:107° =345,6:107 6) 259,810 =2,598-10°
1.2.A08
a) (0,69-5,01):10,8 =4,32:10,8 = —0,4; (0,008+0,242)(-1,6) = 0,25:(-1,6) = -0,4

Omeem: BepHO.

6) (0,79-1,81): 10,2—-—102 10,2=-0,1; 0,031+0,219)(-0,14) = 0,25:(-0,4) =-0,1.
Omeem: BEpHO.

1.2.A09

5 79 25 9 3 29) .1 357 s
|3 =~ | == =L i=+=:3—=—:1=—=1
9 9,25 '9 25 5 10 2 10 2

Omeem: BEPHO.

— 3!2

=2,

a)

=10"

a)

6)

= 4,725

a)

=3,6-10" =36000



0) ( l_.z_).i-_zﬁ._%.-.]’ (.4_4.1?.).41__&..9.:1

3 329 3 29 5 10 2 10 2
Omeem: BepHO,
1.2.A10
a)l32 1<1 l33 _6)1—37'=—l—- _1__ _ 38
33} 33 32 32 -38; 38 37 37
Orset: A, OrtserT: A.
Yposens B
1.2.B01
2) 2’097'79’02=10"~10=1. 6) 3,654:45,63 =10-10=100.
20,97-7,902 0,3654-4,563
1.2.B02

v (3] () (3] () (35) (8
6 25 25) \25) \25 25
20 (13Y

6) (0,65)" (13) (%)

o (5 G- (3 () -R)

3
a) 27°169°:(5°)* = (27%169°:(5%)° = (3%13%5%° = [ (2)6] =(12)m
6 6

3\3 %
6) 16%121'2:(5'%) = (162 121%:5%) = (2“-11“:5“)’=((2)] =(_2_2_)
5 5

1.2.B04

27 28 [l
a)u—— 33 =,
31 _)1
20 Aqgll 13
6)38— 38 38 g 33-..=-19.
38 38
1.2.B05

a) 9,1:(0,1:(0,0001:100)) = 9,1- (107":(107™:10 )) 9,1 (10'I 10) 910000
6) 2,3-(0,001:(0,1:10000)) = 23(10‘3 (107:10%) = 2,3-10% = 230.
1.2.B06
-243 -6 _ 10-3V8 — 1075 =
a) (3-107%)" =27-10 —0,0006027. 6) 11-107)"=121-10 0,0006121.
1.2.B07
a), 6) Ouu paBHbIL, T.K. COBNAKAIOT KAK YMCIUTENHN, TaK K 3HAMEHATENH,
1.2.B08
577 578 579 577 578 457 456 456 457 456
—— > = —— > =

e e Tt - )
% 596 <696 695 696 695" O T Im T 112 1m
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1.2.B09

2 169 170 171 172169 171 170 172
174 173’175 174 174 175 173 174

271 272 273 274 271 273 272 274

)____ —r— e —— D — ——

276 2757277 276 276 277 275 276

1.2.B10
a) Her, Benp 7-4 = 28 (7 u 4 — nocnenHue uddpsl), a 3HAYKT, NPON3BEACHHE
JOJDKHO OKaHYHBAThCA Ha 8, a He 9,

6) Her, Bean 8:3 = 24, a 3HaunT, npou3selicHHe JODKHO OKAHYMBATHLCA HA 4,
aHes.

Yposennb C
1.2.C01
a) He paBHBl, T.k. 156 aenurca Ha 3, a 3HaMeHaTenb NpaBoii ApoOH He
AENUTCA Ha 3.
6) He paBubl, T.X. 177 genutca Ha 3, a 3HaMeHaTeNlb NpaBoit aApoGH He
JeNITCA Ha 3.

1.2.C02
19 14 23 1 1 1 1

q) —+—+——=—:—.—=—— BepHo.
196 529 361 14 23 19 6118
19 16 25 1 1 1 1

) ——r— = ——= ——. Bepro.
256 625 361 16 25 19 7600
1.2.C03

a) Y cyMMBbI nocrienHas uugpa nocne 3anaroit 4 (82 =64, 1°=1, 7* = 49,
4149 = 14). 3HauHT, HE PaBHEL. '
6) Y cymMMeI ociennas undpa 1. (4* = 16, 6> =36, 7* = 49, 6+-6+9 = 21).
3Ha4MT, HE PABHEIL,

1.2.C04 .
a) 0,3916:0,619<0,4-0,7 = 0,28<0,2824004.
6) 0,4257-0,752>0,4-0,7 = 0,28>0,2701264.

1.2.C05
928 1 1 929 509 1 1510
a) =l > 1 —— = oae 6) = =1+—>1+ .
927 927 928 928 508 508 509 509
1.2.C06
a) 7—952 = 49—476>50—476' 6) 6—530 = 36—256>37—256‘
1.2.C07

1 1 1 1 1 1 1 1

1 1 1 1- 1 1 1 i
< <
497 498 499 400 400 400 64000000 63205494




1.2.Co08
1 1 1 1 1

a) AC=—~-—=——; BC=——-—=—+——, AC>BC.
65 66 65.66° 66 67 66-67
Omeem: A.
0) AC—————I—— L ,BC—i-—l———1 AC>BC.
52 53 52-53 53 54 53-34
Ornigem: A.
1.2.C65
I861 862| 862 861 862 861
a) ——— , TK. —>——,
862 86.& 863 862 863 862
862 _,_ 1 861, 1
863 863’862 862
)is_z_ﬁﬁ 853,852 853 . 1 . 1 852
853 854! 854 852° e " 854 854 853 853
1.2.C10
g 152 153 154 5 138 159 160
259 260 261 267 268 269 °
Yposens D
1.2.D01

a) 0,298%+3-0,2980,702+0,702° = 0,298+3-0,2980,702:(0,298-10,702)+0,702° =
=0,298°+3-0,298%0702+3-0,298-0,702%+0,703° = (0,298+0,702)’ = 1’ = 1.
6) 0,357°+3-0,357:0,643+0,643° = 0,357°+3-0,357-0,643-(0,357+0,643)+0,643° =
=0,357+3-0,357%0,643+3-0,357-0,643%+0,643% = (0,357+0,643)° = I’ = 1.

1.2.D02
a) 0,613°-0,613°+0,613-0,387-0,387°+0,387" =
=-0,613%0,387+0,613-0,387-0,387%0,613 = 0,613-0,387:(-0,613+1-0,387) = 0
6) 0,453°-0,453%+0,453-0,547—0,547°+0,547’ =
=_0,453%0,547+0,453-0,547-0,547%0,453 = 0,453-0,547-(-0,453+1-0,547) = 0

1.2.D03 _
a) 0,123°+0,124°+0,125°>0,1°+0,1°+0,1° = 0,003>0,002856.
6) 0,131°+0,132°+0,133°>0,1°+0,1°+0,1° = 0,003>0,002976.

1.2.D04
a) 0,195°+0,196° +0, 197° >0, 13+o 1’ +0, 1% =0,003>0,0025684.
6) 0, 1897+0,1858%+0,187°>0,1+0,1°+0,1% = 0,003>0,0025234.

1.2.D05
0,943 0,943 0,349
> > 1
0,349+ _r 0 349+—1—~—~ 0,943 +
0,349+

0,943 + ! ! )
0,349 0,943 0,943

a)

0,349 +

12



0,651 0,651 0,156
> >

01564 — 01564 —— 0,651+ —

0,651+ ! 0,156 + ! 0,156 +

0,156 0,651 ’ 0.651

0)

1.2.D06
2 0,138)7= 0,0138)"_(0,0138)" _( 60,42 )"
604,2) \ 60,42 60,42 0,0138

6 (1532 (7532 _(0,0579) _(0,0579)°
0,579 0,0579 ) 75,32 7532 )
1.2.D07 '

a) (0,349-0,049-0 009) = (0,0349:10:0,0049:10-0,9- 107y =

= (0,0349-0,0049-0,9)" >(0,0349:0,0049-0 9)°

6) (0,169-0,069-0 009) =(0,0169:10-0,0069- 10 0,9-107%) =
= (0,0169-0,0069-0,9)°>(0,0169-0,0069-0,9)".

1.2.D08

+—+
482 483 484 485 480 480 480 480 480 48

1.2.D09
a) 3,9175:91,753:175,39-7539,1 = 3917,5:10%917,53:10717,539-10-7,5391:10° =
=3917,5-917,53-17,539-7,5391. BepHo.
6) 6284,3-284,36-84,362:4,3628 = 6,2843-10°28,436:10-843,62:10"4362,8-107 =
= 6,2843-28,436:843,62:4362,8. BepHo.

1.2.010
a) Vreepxaenua 1) u 2) npotHeopeuar apyr Apyry: a> = (a'*)}, a 6% = 36,
ecid Bepro 1), To nocnenuna HeHy/eras Mdpa UHCcHa g~ Oyaer 6.
H3 3) Buaum, wro uucno 0,746 H TOIEKO OHO YROBICTBOPAET YCIOBHIO 1),
Omeem: a = 0,746.
6) &** = (a')*. Ecnn Bepunt 1) u 2), Torna 5° okaHuMBaeTcs Ha 4, 4TO He
BepHO, BeIxoauT, 4To 3) — BepHOE YTBEpKICHHE.
H3 3) HaxoauM, 4To TOJBKO uKcio 0,645 ynoBneTBOPAT OAHOMY H3 NEpPBBIX
2-X ycnoBuH, a UMeHHO 1-oMy.
Omeem: a = 0,645,

§ 3. leiicTBHA ¢ KOPHSMH
YpoBeun A
1.3.A01

‘a) 12=+/144 <168 <+/169 =13 ; 6) 13=+169 <+/170 <196 =14 .

13



1.3.A02

a) V65% - 562 = /(65 -56)(65+56) =+/9-121 =3-11=33;

6) V58 - 427 =/(58-42)(58+42) =+/16-100=4-10=40.
1.3.A03

2 2
1375 2, 143 2,

N NRESTING o) 13
65 3.5 33 3.11
1.3.A04

a) (V7- 6)(6+\/—)=(\/7) 2_7-36=-29;

6) (V5 - )(4+f)=(J§)- =5-16=—11.
1.3.A05 v

a) =6, = 35 |12 o _ (3615 __ |40,

17 17 17 17
6) -7 12 __ 49 . 12 __[49-12 _  [588
23 23 23 23
1.3.A06
915 _ [135
a)3 \/— J-— —_—= H
) \/— 13 V13
13_ [637
0B -1 B- B B
19
1.3.A07
o Y567 _BL7_9V7 1. 6 Y48 _ou7_ 87 1
7297 1247 1207 8 40J' 4097 4047 5
1.3.A08
g dT_ o L. B _J5
~/— NTOVT ’ J— Jis g 19
1.3.A09

2) fﬁ fl_ /_22'_7__ ’l. /.23 — pO6Y DABHBIL:

13 VT V311 N3 \1p  PePH pasiEd
{17 [41 f17-41 {41 [17

6) ,J— J— = |—— = |—.]— — ApoOH paBHEL

) 311 V31 V1 PoMP

1.3.A10
a)«/ESO— \[_2<\/§7—\[_6TK M<ﬁuﬁ>r

14



6) V668 — /07 < /878 /44 , T.x. /668 </878 n 97 >/44 .

Yposens B
1.3.B01

a) J9_6+Jﬁ—\/m=\/16-6+m—\/36-6=4\/_6_+2\/g—6\/€=0;
6) V63 +v28 V175 =9-7 + 4.7 -25-7 =37 + 247 - 5J7 =0.

1.3.B02

a) 642 - (4B - (V50 - Vi€2)) = 62 - V-2 + V252 - BT =

= 632 -2y2 +5V2-92 = 0;
6) 3\/5—(\/%-(J3_2—~/§))=3\/§-\/F5+\/1_6-—2-\/ﬁ =

=32 -5V2+4¥2 =22 =0.

1.3.B03

2 N30 & 75 6 = 070 &) (70 + &) =75 G =5:
6) \/J%—\/l—o-«/\/%+\/l—0=\/(\/%—\/ﬁ)(\/%+\/l—o) = J26-10 =4.

1.3.B04

99+ 4363 - 3411 J9_1+J331 -3J11 _

? 33J' 333
_ 31T +433:11-3411 1
V3323 \/: \/; 3’
217 27 V217

)«/W+J_ 7J' J393+463 -7 11213~

\l 3 \J 1
1.3.B05
' 1 '
a) 7-187+4.322-8.502 = 7/18 + 4432 -850 =
=792 + 4162 - 84252 = 21V2 + 162 = 402 =342 ;
1 ' i
6) 81472 +7.752 —6-122 =8J49.3 + 74253 - 644 -3 =
=56V3+35V3-1243 =793,

1.3.B06

N TN P R, /4_9_\/8_1[_6_ 6 .
11 11 11 11 11 11 11 11



7 9 4 6 4

NN TR TR T

. J5- mw-r EE

6 7
BN TN AN TR TR

1.3.807

\/—\/—— m J—J_ J9-0,2.9:0,7
0,24 J0,4-0,6 ’ Jo,14 J0,2:0,7
1.3.808

V3-3 3i-3 1 V2-2 V2-2 1

v N W R ey G2 7

13B09
1 | 1 1 1 1

1 1
a) —+—+t—<—=—t+—=—+—== TK —_— L,
119 125 137 4119 125 4137 119 Jll 125 /125

1 1
E<F’
6) — L+L<—1—+—1—+L Mo TOH Ke NpHYMHE, 4TO U B
125 133 145 V125 133 145 ’
MyHKTE a).
1.3.B10

9 37 37(9-7) =37(9—ﬁ)=37(9—ﬁ)=9_ﬁ;
9+4/7 (9+ﬁ)(9_ﬁ) 81-7 74 2
6o _ 2 __ 29(8+V6) =29(s+\/€)=29(3+\/€)=s+\/€.
86 (g-Jg)(s+Jg) 646 58 2

Yposens C

1.3.C01

2) {67-16v3 =v/64-2-8V3+3 = (8—\/5)3=85\/§;
6) v/69-1675 =64 -2-8-/5+5 = [(8-5) =85 -

1.3.C02

17+ 2430 15+2-«/E-\/5+2_(‘/E+‘/5)2_ .
R Ay e S A A

16




2

)16+2J_9 13+2V13-3+3 _ (V3+43)
\/_54'\/_ \/_5+\/_ - \/l‘i+\/§ -

1.3.C03

y16-239 _16-2Vi3:3+3 (Jl—3—~/5)2_ ,
Y Y-S s -y s S R CE

26-265  23-2J233+3_(V23-3)

~

V- E T mh  meh e
1.3.C04

N 23323 +242 (‘/2_3)3+(‘/5)3 _
V342 T V23442

_ (B ‘/—\)/(%3+://_22_3'ﬁ+2)=25—~/ﬁ;

s W) (Eoiie) |
J5+43 J5+43 J5+43 '

1.3.C05
8) Y55 V275 V605 = (5. 11)25- 111 1-11-5) =
= J25-11-11 =5-11=55; '
6) V39 V117 4507 = {3 13)3-3-13)(13-13-3) =
=3313-13 =313=39.

1.3.C06

a) (\/§+x/7)2=5+2\/7-x/§+7<5+2\/7-\/7+7=26=(~/%)z

i 1 1
T 52472 <26%;

6) (V6 +ViT) =6+246-VIT+11=17+266 ,
1 1 1
(J3_7)2=17+2o=17+2-J100 1. 62+112 <377,

1.3.C07

2) VB3 +18v2 ~v2 =/8142.9¥2 +2 -2 = /(9 + V2)* -2 = 9;
6) \/54—14\/§+J§=\/49~2~7~\/§+5+\/_=,/(7—\/§)2+J§=7.

17



1.3.C08

16 81 64 4 9 8
a) Ji6-Bi+Jod= 0 31, j84_4 95 8 _
) Le J— N e T

= ~— = = BLIP@KEHHA PaBHBI.
l

6)J— \/7+\/— ( J- \/— 10 10+\/‘1‘_0

-3 -SJ——J— BBIPAXKEHHS PABHEI
Jio 10 2 '
1.3.C09

a) V152155 -132>/154.151 134, Tx. /152-155 >/154-151 u 132<134;
6) v216:222 —187>+/221-215 — 189 , 1o Toit e MPHUKHE, YTO H B IyHKTE a).

1.3.C10
a) Yucno 575757 nenvitca na 19(30303-19 = 575757), a uucna 9651, 6519
5196 — Her, T.e. yKcna cNpaBa M CJieBa HE PABHBI.
6) Uncno 518022 nenurca Ha 3, a uucna 7651, 6517, 5176 — Her, T.€. Uucia
CTpaBa U CJIEBa HE PaBHbI.

Yposenr D
1.3.D01

8) V19 V194 V342 19+ V342 + 342 19— 342 4 342
= \/ﬁ-\/19+~/y72.\/192— 342+~/ﬁ) =

= V15 194342 19-V342 = V19197 342 =19 -1§ =19;

6) V23 23 + 506 /23 + V506 + 4506 -{/23 - /506 + v306 =

= V23 23+ 506 23" - (506 + V506 ) =

= V23 V23 +/506 -1/23 - /506 =23 -1/237 506 =23 4/23 = 23.
1.3.002

3838 +37437 2437 13
R o L e A

_(\/—_+\/—)(38—\[3—8-\/3_+37) - [49 _
= NN ~/38°37 +2«/ﬁ(«/§-~/3_7')+\/—3——; =

=75—\/3_s~\/3_7—\/§w/3_7'+2~/3_7'-\/§—2-37+%='—6§;

18
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3434 +33433 2433 7
\/ 122 + +./18— =
® W34 +33 M TP E 9

(V33 +33)(34-+32- 433 +33) 5
e e
=34-J§Z-J§+33—J§I-J§§+2J§§-J§Z-2.33+?-?

1.3.003
1
a) (1,953 ~3-1,953.0,953-0,953)% =

]

1
(1,953-0 953) l 953% +1,953-0,953+0 9532) 3-1,953~0,953)z =

!
1,953 ~2-1,953-0,953 + 0,957 =((1953-0,953)°) =

1
= ((1,842-0 842) 1 8427 +1,842.0,842 +0 842’) 3-1,842-0,842)2 =

-
6) (1,842 -3-1,842.0,842-0 842’): =
(

1
1,842% ~2.1,842.0,842 + 0,842%) = ((1,842-0,842)’)2 =1
1.3.D04
8) m+(3+2)n=3vZ, m+3n+nf2=3V2, m+3n=v2G3-n)

= m+3n=0,3-n=0= n=3, m=-9, oaxa napa (-9; 3);
Omeen:. (-9; 3).
6) (2+J§)m-n=2ﬁ, 2m=-n+3m=23, 2m-n=3(2-m)

=2m-n= 0, 2-m=0= m=2, n=4, oana napa (2; 4).
Omeem: (2; 4).

1.3.D05
a) (a+3b)3=(a+b+21W7
{a+3b=0 ¢${a=-~3b ¢>{a=—3,napa(—3; ;
a+b+2=0 -3b+b+2=0 b=1

Omeem: (-3; 1)
6) (a+b+4)0W5=(Ba-bW2
a+b+4=0 a+3a+4=0 a=-
o o
3a-b=0 3a=b b=-3
Omeem: -1;-3).

, mapa.(-1; -3).
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1.3.D66

2) (J1_9+J1_5)2=19+2J19-15 +15=34+2285

(\,/1_3+\,/2_1)2 =13+ 213 21+ 21 =34+ 24273
1e. V19 +415 > V13 +V21;
6) (\/1'7+\/1_5)2 =17+ 201715 +15 =32+ 24255
(VI3 +19)=13+2V13 19 +19 =32+ 24247
re. \T7 415 > T3 415,
1.3.007 |
2) V56807 — 5642° = /(5680 - 5642)(5680+ 5642) = /3811322
V56427 = 56047 = (5642 - 5604)(5642 + 5604) = 3811246
T.e. V/5680% - 56427 > /56422 ~ 56047 ;
6) \/56767 —5638" = /(5676 ~ 5638)(5638 + 5676) = \38-11314
/56387 — 56007 = /(5638 - 5600)(5638 + 5600) = /3811238

T.e. V56762 ~ 56387 > V5638 ~ 56007,
1.3.D08
a) 4/0,0815-0,0015-0,5 =/0,815.0,015.0,05
Torza 0,815-0,015-0,005<+/0,815-0,015-0,005 = 4/0,0815-0,0015-0,5 ;
6) 4/0,0826-0,0026-0,6 = /0,826-0,026-0,006
Torna 0,8260,026-0,006< /0,826 0,026 0,006 = /0,0826-0,0026-0,6 .
1.3.D09 ’
a) V687689 ~/692-690 > /688686 —/691-693 T.k.
V687689 > /688686 u /692690 </691-693 ;
6) V865867 ~+/864.862 > /866864 —/863-865 T.K.
V865867 > /866864 u /864862 <+/863-865 .
1.3.D10
a) T.K. 8<\/§5<9,10<M<11, 1 V80 <+/120 <12 , T0 b =120;

6) T.K. 26 <+/728 <27,28 <+/840 <29, /278 <+/840 <30 ,710 b = 840.
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I'naBa 2. BykBeHHbI€e BhIpakeHHs
§ 1. JeiicrBHSA C MHOTOY/IEHAMH

Yposeus A
2.1.A01
a) x56y54_xssyss =% y54( x-); 6) x34y32_x33 yaa = x”yaz(x—y).
2.1.A02
a) x79y80 + x80 y79 — x79y79(y+x); 6) x69y70 + x70y69 - x69y69(y+x).

2'}"74337104 474,00 6 3.3
a) 10x"y'z —x'y "z =xy 2 (10z°=x"y’);
6) 25x ylszzs__xlsyzszs =x5yl£zs(25220)ix10y10).
2.1.A04
a) 16ay+3(x+y)+16ax = 16a(x+y)+3(x+y) = (16a+3)(x+y);
6) 25ay-2(x+y)+25ax = 25a(x+y)-2(x+y) = (25a-2)(x+y).
2.1.A05
a) Tx-322(x-y)-Ty = T(x-y)}-322(x-y) = (7-322)(x~y);
6) 11x+12z(x—)11y = 11(x~y)+12z(x—y) = (11+122)(x—p).
2.1,A06 '
a) 6a+13xb-6b-13xa = 6(a-b)-13x(a-b) = (6-13x)(a-b);
6) Sa+14xb-5b-14xa = 5(a-b)-14x(a-b) = (5-14x)(a-b).
2.1,A07 - _ .
a) 4xy+3+4x+3y = dx(+1)+3(+1) = (+1)(4x+3);
6) 2xp+3+6x-+y = 2x(3+3)+H(+3) = (2x+1)(+3).
2.1.A08 ‘
a) X*+21yz+Txz+3xy = x(x+72)+3(x+7z) = (x+3y)(x+7z);
6) X +42yz+6x2+Txy = x(x+62)+Ty(x+62) = (x+7y)(x+62).
2.1.A09
a) (Tp+2q)"H(Tp-2q)" = 49p’+28pq+4q’+49p"-28pq+4q” = 2(49p"+4q");
6) (4p-54)+(4p+5q)° = 16p"-40pq+254™+16p™+40pq+254” = 2(16p’+25¢").
2.1.A16
a) (3d+5¢) ~(3d-5¢)* = 9d*+30cd+25c2-9d*+30cd—25¢* = 60cd;
6) (d+6cy'—(d-6c)* = d*+12¢cd+36¢*—d*+12cd-36¢% = 24cd.
Yposers B
2.1.B01
8) x*-8x+7 = x"~Tx—x+7 = x(x~T)(x~7) = (x-T)(x-1);
6) X*+8x+12 = X*+2x+6x+12 = x(x+2)+6(x+2) = (x+6)(x+2).
2.1.B02
a) 2m*+5m+3 = 2m’+2m+3m+3 = 2m(m+1)+3(in+1) = 2m+3)(m+1);
6) 4m*9m+5 = 4m*+4m+5m+S = 4m(m+1)+5(m+1) = (4m+5)(m+1).
2.1.B03
a) —5x—6x"+4 = —6x*—8x+3x+4 = “2x(3x+4)+3x+4 = (1-2x)(3x+4);
6) x—10x*+2 = —10x*~4x-+5x+2 = —2x(5x+2)+5x+2 = (1-2x)(5x+2).
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2.1.B04
a) 12ax+11by+5(x—y)-12ay-11bx = 12a(x—y)-115(x—y)+5(x—y) =
=(12a-1156+5)(x~y);
6) 10ax+136(x—y)-0ay-13bx = 10a(x~y)-136(x-y)-7(x-y) = (10a-13b-7)(x-).
2.1.B05S
a) x*—5x"+6x° = x*(x*-3x-2x+6) = x*(x(x-3)-2(x-3)) = x°(x~2)(x-3).
6) x*+0x°+20x* = x*(H+4x+5x+20) = x*(x(x+4)+5(x+4)) = x*(x+4)(x+5).
2.1.B06
ayp(a-3)=8atll, a3 =1, a=1+3,= p() = 8(++3)+11 =835 = p(a) = 8a+35;
Omeem: p(a) = 8a+35,
0) p(b+5)="Tb+12, b-5 =1, b= 5+1, = p() = 1(5+)+12 = Tt+47 = p(b) = Tb+47.
Omaem: p(b) = 7b+47.
2.1.B07
a) INo Teopeme Buera: x,+x; = -5, x,x, =2
= 2x143x1x5+H2x5 = 2(xtx )+ 3x1x, = —10+6 = —4;
Omeem: —4.
6) o Teopeme Buera: x;+x; = 3, x,x; = =5
= 3x,H2x 0 H3x; = 3(x, X)) 2x,x, = 9-10 = 1.
Omeem: —1/
2.1.B08
a) [To TeopeMe Buera: x;+x, = =5, x;x, =1
= X, (4,13 ) hxo(dx+3) = doe e+ 3, Hoe g3, = 8xx,+3 () = -8-15 =-23;
Omeem: 23/
6) Mo Teopeme Buera: x;+x; = 3, x1x; = 1
= X1 (3x2+2)+x5(3x)+2) = 3x 020+ 3x 105+ 2x5 = 6x 1 x+2(xHx,) = 616 = 12,
Omegem: 12/
2.1.B09

a) 16a°~24ab+9b*4a+3b= (1. a= %b )=

2
= l6(%bj —24%b-b+9b2-4%b+3b = 9% 18b*+9b*-3b+3b = 0;
Omeem: 0/

6) 9a°+30ab+25b*+3a+5h = (Tk. a= —%b )=

2
- 9(-%1;) +30(—§b)-b+ 25 +3(—§b]+ 55 =255 50b%425bL-5b+5b =0,

Omaem: 0/
2.1.B10
a) A() = 3y’+4y-1, B(y) = 4y-5
AWy B(y) = 3y +p-1)(4y=5) = 12y’ +16)°—4y-15)-20y+5 = 12)*+)*24y+5;
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6) Ap) = 5f4y+3 B(y)=3y+4
AQ)BY) = (5'—4y+3)3y+d) = 15y’—12yz+9y+20yz-l6y+12— 15f+sy’-7y+12
Yposeas C
2.1.C01
a) 3x’-11x—4y’ = 3x’-12xy+xy-4f 3x(x—4y)ytxp(x-4y) = Gxty)x—4y);
6) 6)°+11xp-2x" = 6)"+12xp-xp-2x* = 6)(y+2x)-x(y+2x) = (6y-x)(y+2x).
2.1.C02

-1 ; 25a—40ab+16b*+5a—4b =

a) a=

25(4b l) 40(4b 1)b+16b2+5(ﬂ,—_1)—4b=
5 5 5

= 165*-8b+1-3262+8b+16b*+4b-1-4b = 0;
Omeem: 0/

6) a=- 2b3+ 3 . 902+12ab+4b*+9a+6b =

2
= 9(-2”3*3) +12(—2b3+3)b+4b2+9(—-2b3+3)+6b =

= 4b*+12b+9-8b*-12b+4b*-65-9+6b = 0.
Omeem: 0.

2.1,C03
a) (x+y) 10x+4y—2xy+29 = x4y +2xy+4y—10x—2xyl-29 =
= (x’~10x+25)+(y*+4y+4) = (x-5)2+(+2)* = O mpu x =-S5, y = -2;
Omeaem: (—5 2).
6) (v-y) + 24y 2yt = ' 2pty 4 2 Hpt 2yt S =
= (x*+2x+1)+( +4y+4) = (x+l)2+(yl-2) =0mpux=-1,y=-2.
Omegem: (~1; =2).

2.1.C04

) 9x-48x’+64x" = x(9x*—48x+64) = x*(3x-8)" - BHIpaKCHHE HE MOXET

MPHHMMATD OTPULIATENBHEIC 3HAYCHHA, PH x = 22. =3 » BRIpaXKeHHe paBHO 0.
3 3

6) 25x-90x*+81x* = x*(25x*-90x+81) = x*(5x-9)° ~ BLIpaKcHHE HE MOXKET
TIPHHHMATE OTPHLIATESTLHEIC 3HAYCHNS, NPH x = 11 =_9. » BEIpkeHue pasHo 0.
55

2.1.C05
a) —17x*+56xp49)" = —x>(16x*—56xy+49)%) = —x"~(4x-7y)* ~ BHIpOXKCHHE
He MO)KeI‘ npnmma'rs MOJIOXKHTENBHBIX 3HAYECHHI.
6) —25x*+10xp-9)* = (25x*~10xpH%)-8)* = —(5x—y)2—8y ~ BHIPAKEHHE HE
MOXKET NPHHUMATD NONOKUTCIBHBIX 3HaYCHHH,
2.1.C06
a) (+5x—4)* = 4+25x +16+2: 5572 4x 2_2:5x-4 = x*+10x*+17x*—40x+16;
6) (P-3x+2)" = x*+9x*+4+2:2x°-2-3x"-2-2:3x = x"—6x"+13x"-12x+4.
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2.1.C07
a) o Teopeme Buera: x.+x2 =4, x;'x;==2
= x 230007 = (b)) g, = 16-2 = 14;
Omgem: 14.
6) ITo Teopeme Buera: x)+x, = 6, x;°x; = =3
= x, 4xxptxt = (x,+x2)2—6x1x2 =36+18 = 54,

Omeem: 54.
2.1.C08
a) 4a+6b = 72; 3 b _dat6b T2 _..
4 24 24
Orgem: 3.
6) 3a-8b = 48; 3-3—3’-‘-'-8-’3 =385,
3 24 24
Omeem: 2.
2.1.C09

a) 36w 61w 25 = (36W'—60W +25)-w* = (6wW-5)-w" = (6w Hw—5) (6w —w—5) =

= (6w H6W—5w-5)(6W —6w+5w=5) = (6w=5)(w+1)(w=1)(6w+5);

6) 25w*-89w’+64 = 25w 25w 64w +64 =

= 25w (W -1)-64(w'=1) = (W*=1)(25w’~64) = (1w—1)(w+1)(5w-8)(5w+8).

2.1.C16

a) 5x*+4xy-5)7, y = 2x-1; Sx*+4x(2x=1)-5(2x-1)* = Sx™+8x*4x-20x"+20x=5 =

=-Tx+16x-5 = ( 7x* +16x _8 + 2. —1(7,\'—8)2 + Eid
7) 1 7 7

29 29
T.€. HanbonbLIee 3HAYCHHE BHIPAIKCHUA - Omesem: -

6)x2—4xy+y X = pt3; (+3)-4(3)yty? y+6y+9—4y —12p+) =
2P y+9 = ———(4y +12y49)+13, 5———(2y+3) +77

- 27 27
T.€. HanGOJibUICE 3HAUCHHE BIPAXKEHHUA 5 Omeem: 5

Yposern D .
2.1.D01

a) HanMenbluee 3snauetne Boipaienus (x—2y+1)2+(x+2)—3)*+5 pasno 5,
x=2y+1=0 x=1

JOCTHraeTCa npH = ;
x+2-3=0 y=1

6) HauSonsluce 3Hauenue Buipakenua 7—(2x—y—1)Y—~(x+y~2)’ pasno 7,
2x—y—l=0¢>{x=l

JIOCTHTAeTCA NPH .
P {x+y—2=0 y=1
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2.1.002

a) WP +3uvH4u—6v-12 = '+ 3uv+6u-2u—6v-12 =

= u(u+3v6)-2(u+3v+6) = (u-2)(u+3v+6);

6) vV'-2uv-2v—6u-15 = vV'-2uv-5v+3v-6u-15 =

= W(v—2u-5)+3(v-2u-5) = (v+3)(»=2u-5).
2.1.D03

a) -Hdutduv+8v+av? = (WP +duv+4vi )4 (ut2y) =

= (ut2v)+4(u+2v) = (ut2v)(ut2vH4), T, u = —%x ~Lv= %x —% , TO

1 1 1 1
+2 +24+y) = | m—x =1+ =x=5 | ~—x—-1+~x=-5+4] =12
(u »v)(u u) ( 3x 3x )( 3x 3x ‘+ )
6) 9u*-9u+24uv—12v+16v* = (91’ +24uv+16v°)-3(Bu+4v) =

= Gutvy-3Gutay) = Gutd)(3utdv-3), TR, u = ——2-x + 3 v= lx _4 , TO

37T 20 7
(—2x+—9-+2x—§)(-2x+9+2x—-1-§—3
7 7 7 7

2.1.D04
a) Cymma koagdriuenTos p(x)g(x) pasua p(1)g(1) = (3+2-4)(2+3-4-17) = -16;
Omeem: ~16,
- 6) CyMma ko3¢ durueHToB npoH3seeHus p(x)g(x) paBHa
p(1)g(1) = (3-2+3)(1+3-4-16) = 4(~16) = -64.
Omeem: 64,
2.1.D05

2 2 2
a) 25a+9b+4c = 16; %45 15 —b+ -5—c -—-(25a+9b+4c)=25;

Omeem: 25.

15

2
6) 16ar9bthc=4; 10%a -+ b}-52c—75(16a2+9b+4c)=25.

. Omsem:. 25.

2.1.D06
a) X +Haxy+1 1) +8x+44y+37 = 0; X+ 2x(2y+4)+(11)7+44y+37) = 0
YpaBHeHse HMEET pelleHHe OTHOCHTENBHO X, ecni D20, T.e.
2y +4)’=113%-44y-3720; 4)7+16y+16-11)°-44y-3720;
7074y+3)<0, 70-1)(-3)<0 => Yoee = 3;
Omeem: 3,
6) X’ +4xy+ Ty -8x-28y+25 = 0; X+ 2x(2y—4)H7y"-28y+25) = 0
YpasHeHHE HMEET PEHICHHE OTHOCHTEIIBHO X, ecni D20, T.e.
(2y—4) =Ty +28y-2520; 4y*~16y+16-7y*+28y-2520;
307 —4y+3)<0, (3-1)(-3)<0 => Yome = 3.

Omeem: 3
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2.1.007
a) 3ameTHM, uTo 4(2x-2p+32)(x+3 y+3z) Tx-11y+9z
T.e. 7x-11y+9z = 4-6(-1) = 25.
Omeem: 25.
6) 3ameTiM, uto 7x+10py—z = 3(3x+2p~2z)~-2(x~2y—2) = 3(—6)-5-2 = -28,
Omeem: 28,
2.1.008
a) —6x+9y+2z = -3(x-3y)(3x-2z) = -3+6 =3,
Omeem: 3.
6) <dxty-2z =—(2x)-2(x+z) =—6+6 = 0.
Omesem: 0.,
2.1.D09
a)l) BepHO, ecm P(x) nuGo HyneBoli crenenH, nH6o He HiDKe 3—ei, 3HAUUT
P(x) = 3x*+4x-5. .
Omesem: P(x) = 3x2+4x—-5
6)1) BEPHO, e P(x) nu6o Hynepolf cTeneny, Mbo He Hibke 3—eif, 3HaIHT
P(x) = 2x*+x—1.
Omeem: P(x) = 2x*+x-1.
2.1.D10
a) eciu P(x) = 3x, To BepHsl 1), 2), 3), 3Hauut P(x) =x +15x+32
6) ecn P(x) = ~5x, To BepHbI 1), 2), 3), 3HauuT P(x) = x’—8x+2.

§ 2, leiicTeus ¢ anrefpanueckAaMn JpobamMu

2.2.A01
2 _ _ 2
2) 4x x=4x 1. 6)x+2):=x+2.
6x 6 Tx 7
2.2.A02
14x-14y 14(x-y) 7 6 8x-8y _8Gx-y) _4
8x-8y 8(x-y) 4 6x-6y 6(x—y) 3
2.2.A03
15x%y52° 4s 54x"y*2’
a) — 2% _3 : 6) ——=———=9x"y’z .
) 5x’y'zt vz ) 6x*yz* xyz
2.2,A04
2 2 _
8) 49x° -36y =(7x 6y)(7x+6y)=7x_6y.
6y+7x 6y+7x
2 _ 2 -
64x° —25y =(8x 5y)(8x+5y)=8x_5y.
S5y+8x 8x+5y
2.2.A05
2 25a* ~-16b° _(5a-4b)(S5a+4b) _Sa+4b
(4b-5a)’ (5a-4b)* T Sa-4b°
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9a’ — 496 (3a-Tb)6a+7b) 3a-Tb

6)

(T6+3a) (3a+7b)>  3a+7h’
2.2.A06
2) 24x'° - 24y _ 24(x"° — y*) __12
10y* -10x"°  -10(x""-y*) 5
6) ]8x12_]8yl8 _ ls(xlz_yls) _—2
12" —12x7  -12(x7-3"%) 2~
2.2.A07
9y -9z _ 9(y-z) _ 3 6 6y~6z _ 6(y—1z2) - 3
15xz-15xy -15x(y-z) 5x 16xz—16xy -16x(y-z) 8x
2.2.A08
X 25yY27  5y°7° x' 2127 3yt
a) — T 6) - T eod "
5y’z 7x Tx 7y°z"  5x 5x
2.2.A09
a) S=5a—3b=>7hS=5a—3b=>3b=5a—7hs=> 50-;7hs‘
6) S=4a3-:l3b=>3hS=,4a+3b=>b=§£:;—-ig-.
2.2.A10
2) _gi+l6};—9x=9x+ls6y—-9x=]86_y=2.
y y y y
6) £+9y—2x=2x+9y—2x=&v_=3'
3y Yy 3y 3y
Yposenns B
2.2.B01 _
a) x23y23+x9y55 =x9y23(x“+y32)=x8y22
x15y+xy33 W(x” +y32)
x20y20+xly48 —xlylﬂ(x12+y23)—x7 9
13 29 12 2wy :
X7y +xy xp(x“+y™)
2.2.B02
20x21y12_]3x20y13 -x20y|2(20x_]3y)_ D
2) 20x7 13" x*(20x~13y) e
4.5 5.23.6 235 -
6) 23x7y’ -5x7y"  x7y’(23x 5y)=x9 s

23x° ~5yx T x™*(23x-5y)
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2.2.B03
x* =125y (x=Sy)x®+5xy+25y%)

a) =5y 3y =x +5xp+25)7.
6 216x* - _ (6x~y)36x +6xy+y7) 365 + 614 2,
6x—y 6x-y
2.2.B64
2) x’ —64y° =(x—4y)(x2+4xy+l6yz)=_x2_4xy_16y2.
4y-x 4y—x
) 275’ -y} _Bx=p)9x" +3xy+ %) —9x —3xy— 7.
y-3x -(3x~-y)
2.2.B05
37x3+8y’ - (3x+2y2)(9x2—6w:r4y2) C3xe2y.
9% —6xy+4y 9x" ~6xy+4y
8x° +125)° _ (2x+5y)(4x* ~10xy +25y*) —2x+5y
4x* ~10xy + 25)° 4x* —10xy + 25" )
2.2.806
2) 6y'x* :36y’x4 _ 6y'x*.212° =lz_.
324 212 3:24.36°x' 6y
5 Sy’x:25y“x2= 5y°x-122° __4 .
32 1228 32°.25)%%% Sxyz
2.2.B07
2) (Tx—y)—12 o TX=))Ty Ty

49x = 3> (Tx—y)Tx+y) = Tx+y
S5y (2x+y)-5y 5y
2x+y): = = .
0 ( ») 4x* =)' (2x~-y)2x+y) 2x-y

2.2.B08
2) 3x-8  x-4y =3x—18+x-4y=4x-4y—8=4.
x—y=-2 2+4y-x x=y=2 x—-y=-2
2x=21 5x-T7y 2x-21+5x-7y 7T(x-y-3)
6) - = = =7
x=-y-3 3+y-x x-y~3 x=-y-3
2.2.B09 -
4x _2x—7y=4x-2x+7y=1.
Ty+2x 2x+7y 2x+7y
3x _11x+14y=3x-—11x-14y=—8x—14y=_2.

Ty+4x  4x+7y 4x+7y 4x+7y
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2.2.B10

a) (4x2—25y2) 1 + 1 =(4x2_25y2)2x*'5y+2x+5y=4x
2x+5y 2x-35y (2x +5)(2x—5Y)
1 1 3x+4y-3x+4y
6) (9x* ~16’ - = (9x* -16y?) =3
) (Ox y)[3x_4y 3x+4yJ (9x y°) ox —16)? y
Yposeus C
2.2.C01
2 3x2y5 5. 2555 3=35x10y25.56.215 _ 5x4y7
526 ‘ 9x2y6 55'230.36x6y|a 3215 .
6) 4xy’ 5. 252 3_2")1‘SJ’2°'5‘5-Zlz _ 5xhy}
525 16xy5 55225.2l2.x3yl5 4213 .
2,2,C02
1 1 x+y
a 6 - . + - =
)( y x) (x_zy x_3y xz_sxy_‘_GyZ) »
= (6y—x) XTEETLY XY oy XS
(x=2y)x-3y) (x=2yXx-3y)
= —(3-2)(x-3y) = =x"+5x-6)".
1 1 Xy
2x~-3y): - =
3x-y-2x-y+x-y 2x-3y
= 2 '—3 . = 2 ""6 22T =
S e
= 6x*+xy-)°.
2.2.C03 ‘
—— 2 -
8) (2557 - 403" +16)%) e = - YOX =AY 202 1))
25x'y~16y°  y(5x—4yXSx+4y) Sx+4y
3 3p(2x=Ty)  _3y(2x-Ty)

6) (4x°y-28xy% +49y%)-

4y-49y'  y(2x-Ty)2x+7y)  2x+Ty

2.2.C04 |
o XY A1y 494X - (=T (2x-y+N)2x+y=7) _
2x-y+17 2x-y+7 2x-y+7
= 2x+y-T7.
36x"~y* -12y-36 _36x"-(y+6)’ _(6x—y=-6)(6x+y+6) _
6x+y+6  6x+y+6 - 6x+y+6 ‘
= 6x-)-6.
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2.2.C65

10y +9y~9 10y*+15y-6y-9 (2y+3)5y-3) 5y-3
6y +11y+3 6y +9y+2y+3  (2p+3)3y+1) 3y+l’
9y2—6y—8_9y2—12y+6y—8_(3y—4)(3y+2)=3y+2

6 -5y-4 6y*-8y+3y—-4 (y-4)2y+1) 2y+l1’
2.2.C06

2) 2x* +xy—-6y° =2,1rz—3xy+_-4xy—6y2 - (2x-3y)(x+2y)=_x__

6)

2y.
3y-2x 3y-2x 3y-2x
) 3y* + 2xp - 8x? _3y2+6;\jy—4-?c}'—84‘»'2 = (y+2x)(3y—4x)__2x_
4x-3y 4x-~3y 4x-3y g
2.2.C07
a) 1a¥5b _g 3b_y 8.5 39*T7b_sa 4 2s5i7e32.
a b
Omsem: 32.
62230 6, 543226,3021, 223,222 38 5 33,5214,
a a a b b
Omeem: 14.
2.2.C08

a) Usc/uTens yBeJIHUHTCK B 2.pasa, 8 3HaMeHaTes1b B 4 pa3sa, 3HaYHT ApoOb
YMEHBLIHTCR B 2 pasa.

Omeem: 7.

6) Yncnurens ysenuuurca B 9 pa3s, a 3HameHareab B 3 pala, 3HauHT Apobb
yBenM4HTCH B 3 pasa.

Omeaem: 15,
2.2.C09
a) 2a*+3ab-206 = 0; 2a*+8ab-5ab-20b" = (a+4b)}2a-5b) = 0
a=-4bunu 2a="5b, T.c. E:——l-, HNH -Il:Z
a 4 a §
Omeaem: -l win z .
4 5

6) 4b>-13ab+3d* = 4b*-12ab—ab+3a* = (b-3a)(4b—a) = 0

b=3aumdb=a,rTe. £=§ WIH 5;—=4.

Omeaem. % wu 4.

2.2.C10
10x? - 13xy+ 3% 10x% —13xy + 3y - 8x* +12)?
a) ) yzy_4=0; xyzy ) =0
2x° =3y 2x“ =3y
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2x = 13xy +15y7 = 2x7 -3xp—10xy+15)*  (2x=3y)(x-5y)

2x? - 3y? 2x? -3y? C2x% -3y°
2r=3yx=5y. 2=1,5 wm 2 =5,
y y
Omegem: 1,5; 5.
9x? — 8xy - 3y? 5x? § =Sy i
2x2 -3y 2x2 -3y 2x" -3y
(x—yz)(sx_z3y)=0;x=y’5x=3y. i=l HIH i:i.
2x° -3y y y 5
3
Omeem: 1,5.
Yposenb D

a) 2’ =(z+—l-)(z —1+—) -3 ( 2+2'z-—1—+-12—-3) =
z z oz
——3[ +1) 3] -3(9-3)=-18.

Omeem: —18.

127470 _, 37

a1l anell
Hano, uto6el 37 aenwiock Ha 4n+11 (37 — npoctoe uucno). 4n+ll =1 — Her
LeNbIX KOpHEi, 4nt+11 =37 — toxe, 4n+11 =-37, n=-12,4n+11 =~1, n=-3,
Omeem: -3; —12,
6) 15n+ 58 =3+ 31 31:5n+9 (31 — npocToe uucno). Sn+9 = 1 — Her
5n+9 5n+9
uenbIX KopHed 5a+9 =31 —toxe, Snt9 =-1, n=-2, 5p+9 =-31, n = -8,
Omeem: -2; 8.
2.2.D03
a) Ilo treopeme Buera a+b =-5, ab =4,
a’+b’ = (a+b)’~2ab = 25+8 = 33,
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b a b a b —8b+d’~8a
+ = + = =
a*+2ab b +2ab a*-8 b -8 b -8(a’+b)+64
_(a+b)a’-ab+b)-8(a+b) -533+4-8) _ -5-29 145

16-8-33+64 184 ~184 184~
145
Omeem: 184
6) o Teopeme Bueta a+b = -3, ab = -5. a’b* = (a+b)'-2ab = 9+10 = 19
b a b a b -20b+a’ ~20a

+ = + = =
a’+4ab b +4ab a’-20 b*-20 a’b’-20(a’+b%)+400
_(a+b)(@®—ab+b’)-20(a+b) -3(19+5-20) 12 _ 4

25-20-19+400 45 4515

Omeem:-'l‘ls'.
2.2.D04 .
Tx-y _6x+5y (7x~y)* - (6x+5y)° -0
6x+5y Tx-y 6x+5y)YTx~y)
(x——6y)(13x+4y)=0:>|:x=6y
6x+5y)Tx~-y)

4
Omeenm: 13-

x 4
y <0=>—=-——,
13x=~4y y 13

5x—3y_3x+5y<:>(5x——3y)2—(3x+5y)2_0
3x+5y  Sx=3y = (Bx+5y)5x-3y)

(2x ~8Y)(8x+2y) _0__,>[x=4y

X 1
= R
Bx+5y)5x-3y)

4x=-y y

1
Omeem: — e

2.2.D05
3a*-18a~10 3P(a)-4 -4

a) = = =-0,8. Omeem: - 0,8.
4a'—28a—3 4P(@)+5 5 ,
34’ ~12a-8 - -2_- 2
6) —= 1248 :3P(a) 2=—3=3.Omaem:'3'.
4g’ =16a-11 4P(@)-3 -3 3
2.2.D06
3 2 2 2
2) 302“'50 +1=P(a)+26” +21a+6=3(2az +7a+2)=3.0meem:3.
2a° +7a+2 2a° +7a+2 2a°+7a+2
3 2 2 2
24 +74’ +3 _ P(a)+12a +20a+16=4(3a2 +3a+4) 4 Omeem: 4.
3a*+5a+4 3a°+5a+4 3a*+5a+4
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2.2.D07

14n+15 . 19n+20 14n+15+5n+5
a) ———— — COKpaTHMa = = ~ COKpaTUMa <>
197+ 20 ' 14n+15 14n+15
Sn+S 14n+15 . n
— COKpaTHMa < =3- — COKpaTHMa.
4n+15 Sn+35 Sn+5
HOR (n, 5n+5) pasen nubo 1, nubo 5.
Omeem: 5.
13n+14 20n+21 13n+14+7n+7
) ———— — COKpaTUMa <& = — COKpaTHMa <>
20n+21 13n+14 13n+14
Tn+17 13n+14 14n+14-n
— ‘COKpaTHMa <> = ~ COKpaTHMa <&
13n+14 Tn+7 Tn+7
— cokparuma. HOJ (n, 7n+7) pasen nmnGo 1, nibo 7.
n+17
Omeem: 7.
2.2.D08

a) OHO J0CTHraeTCA NPH HAUMEHBILIEM 3HAUYCHHH 3HaMeHaTeN
3x—y=0 {y=3x =1 12

{x+y 4= 0{x+3x 4= O{y 3°0+0+4

Omesem: 3 npu (x, y) = (1; 3).

6) Ono nocTHraercs MpH HaUMEHbIIEM 3Ha4eHHH 3HAMEHaTeN

2x-y=0 [y=2x x=1_ 18
{x—y+1=0{—x+l O{y 2 0+0+6
Omsem: 3 npu (x, y) =(1; 2).
2.2.D09
)_§_+__4__~_2 P 4.{x—y+3=0{y=x+3 {x:l
0+3 0+2 X+y-5=0{2x-2=0|y=4 "
Omesem: 4 ipu (x; y) = (1; 4).

- 2=0{y=x+2 =2

6) —— it S _j4p=3, (FTYFETV Y EAEL

0+3 0+4 x+y—-6=01{2x-4=0|y=4
Omeem: 3 npu (x; ¥) = (2; 4).

2.2.Di0
a) PaccmoTpuM yTBepxaeHue 3):
min 23— 0 |_93- 18 _y9 N

(x-12y"+4 0+4

max| 5+ 162 =25- 16 =9
(x=12)+4 0+4

Cnyuaii, koraa 3) — He BEpHO HEBO3MOKeH, T.K. 17>9. 3nauut 1) — ;10kHO
2-4039 >



6) PaccmoTpum 3):

minf 11-———|=11-2 =8
(x=2)"+3 3

9 9
max| -3+ ————|=-3+4+-——"=
(x—2)"+3 0+3

GaHo 13 1) 1 2) TOUHO He BepHO, T.K. 0<6. D10 1).

§ 3. JleficTBHA ¢ HPPAIHOHAIBHBIMH BbIPAKCHHAMH

Yposens A
2.3.A01
”\}/__ V7a; 6) (i/\{]—i:=\/§.
2.3.A02
W38 b33
) orep =V 0 =
2.3.A03
\/9lab_ ) \/42a
) T =7b; ) T =3b.
2.3.A04
VL_O" J=106 4\/15_0 _J%.
2.3.A05
~
xoag (V-7)(Vawr) o
)J_—7 Jx -7 =x+7;
6 x_25:(\/;—5)(\/;+5)=\/;—5'
\/;+5 \/;+5
2.3.A06

925 % (\/;—15)(\/;4-15)

- =-Jx-15;
a)J§~15 Jx -15 Ja-1s;
o (EaE)
12-x x-12
2.3.A07
J Ja-H(y-4)
a) ———————(”_i)iyl ) _ [+ g YD f_x)fyB SRy

4



2.3.A08

o Y0736 _ JTa—6)Ta+6) _ .
J7a-6 J7a-6 ’

N25a* 16 J(3a-4)X5a+4)
6) Va4 =J Toa—d =y5a+4.
2.3.A09
8Jx-3 3Jx 8Jx-3 3
a) R +7;=8;
V-7 Wx_afx-7 7 _,
v ox x 7:— ’
2.3.A10

a) (J;+3J;)z-6\/x—y=x+6«/;\/-_;+9y-—6\/-x;=x+9y;
6) (2Vx V7 ) + 4oy = dx— a5y + y+4ay =ax+y.

6) 3

Yposenn B
2.3.B01 ~
2 2 22w -1)?
N BN N ¢ o VR €
2w-1 25 25
-— 2 - 2 2 - :
6 zaVHTY Ly 0w 23y
Sw-3 9 9
2.3.B02
| 36 ~25b (6a-svB)(6a+svB) s\b
a = =0a=oNG;
6a+5vb 6a+5vb ,
49a° —16b (7“‘4\/5)(7‘”4‘/5) Ta-ab
= = J/d- .
7a+4Vb 7a+4Vb
2.3.B03
2 (x+3)}y+5) =m; 6) N +3Xy+4) ={-y-4.
2.3.B04
2 -
9 Vi6a’ =81 _J(4a-9)(4a+9) _ [2a-9:
\V9-4a V9-4a
2 _ -
6 V64a' -9 _f(8a NBa+3) 3
7 3-8a V3-8a

2*



2.3.B0S

a) 63_6\7f—x=(6+\/;_i)(\i—;\/:;)=6+~/—-_x,'r.x.x$0;

6) 86:‘\7%=(8+J8——i)(\/§;\/:;)=8+«/—-_x,m<.x50.
2.3.B06
x+121 —(\/:+ll)(\/——X-ll)_
\/3+ll \/——x+11 ——\/——x+11,T.x.xSO.

x+169 _(13—\/:;)(13-!-\/3)_ .
6) N NAIRE =13-+-x, Tx. x<0.

2.3.B97

a) x+(x=11) =x+11-x=11, Tk x<11;
6) x—4/(12-x)" =x—-(x-12) =12, T.k. x>12.

2.3.B08

g ME a3 34x(Vx -34)

Ny ey e S
46+x - M/— B 46“‘(‘/;_\/3)__@'

DR T i T

2.3.B09
x+6Jx~16 x+6Jx —16+2Vx +16

2 \/;+8 t2= \/;+8 J—
x=6Vx=7 . x-6Jx-T+Tx+7

® Jx+1 v7= Jx+1 =
2.3.B10 ﬂ

oot _xzas (fo)ifeet) (Feosiidees)
-1 ¥x-5 Jx -1 Jx-5

- Vri1-Jx-5=-4;

6 i{_—lG_ x—9 (\/—‘—4\\\/_4-4) (\/— 3}(\/;4-3) _
\/,—\:—4 \/;-3 ‘\,'/;“4 \/—).:—3

= Vx+4-x-3=1



Yposers C

2.3.C01

1 1 100
a 2\/; + - =
) (\/;-5 \/§+5) x—=25

2\/;(\/;+5+\/;—5) 100 4x 100 4

x—25 x=25 x=-25
96

1 i _
2 3,‘/;(7x—4+ x+4)—x—.16 -
=3‘/;(‘/;+A4+‘/;“ ) 9% _6x-96_

x—-16 x-16 x-16
2.3.C02
oo {4 o5 DL
Vo Wy _ (=) +5)
DG (f J’) GG
2.3.C03
a) 3 xzy—x 25y y+5‘/_ RN
J64x'y? \/64x xz P S
6) 4 x2y+x\/-97=z_1 y 3\/_— ____’x<0.
Jx4y3 Jx \[xzyz xy
2.3.C04

a) 3=x<5; \/(Z-x)z +\/(6-x)2 =x-2+6-x=4;
6) 5<x<9; |/(4-%)* ={(10=x)* =x-4+10-x=6.

2.3.C05

g3zt 2 (sx-1)(6Vael) 5 efxa1-2
36x~12Vx +1 6Vx-1 (6v-1) 6vx-1  6Jx-1

622 6 _(\/;-3)(~/;+3)_ 6 _ x+3-6
x—-6Jx+9 Jx-3 (Vx-3) V-3 Va-3

=1
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2.3.C06
) (Sa+2V15ab + 6b)(Sa-2v15ab + 6b) = (5a+6b)’ ~(2v15ab) =
= 25a"+36b6™+60ab—60ab = 254°+36b%;
6) (2a~2v7ab + 7b)(2a-+ 27ab +76) = (2a+7)" - (247ab) =
= 4a’+28ab +495°-28ab = 4a*+49b,
2.3.C07
a) Vb-30=2=b=34=Jb+30=-/64=8;
6) Vb-28=5=b=53=>/b+28=+/81=9.
2.3.C08
a) b+c+ \/c_z——b2=5 — TIEPHUMETP.
(‘/m‘“‘/z‘_b)z i he b+c+c~b+2\(b+c)c—-b)

+b =
2 2

=bict+f(brc)c—-b)=b+c+c' b =
Omegem: 5.

c=b+Ve+b ' - -
6 (v Ve+b) Ly Cobrerbr2fembNevb)

2 2

= b+c++c?~b* =11 = T.K. 3TO NEPHUMETP.
Omeem: 11. ’

2.3.C09
a) mm(\/x +9+4y +81) mm(\/ 9)+min(\[y'+8l) =349 =12;
Omeaem: 12.
6) min(x/xz+16+\/y2+25)=min(\/x2+l6)+min(\/y2+25) = 4+5=9.
Omeem: 9.

2.3.C10

a) 3Hauenue 12—\x’+3? +121 MakcumanbHo, koraa x>+ +121 —
MHHUMANBH., T.€. 11 = max(lZ«Jx2 +3i 4 121)= 12-11=1;

Omeem: 1.

6) min(\/xz+y2+l44~l3)=min(\/x2 ny2+144)413 ~ 1213 =1

Omeem: —1.




Yposens D
2.3.b01

» (xiflifz_jfl}(l—\/;_l) )

=[(\/’7'2)("+2‘/;+4) 6\/;](\/_ 1J x+24x+4-6x _

G- i) r2) T 2
_ x-4x+4 (\/_‘ )
. \/;___2 \/_ > \/_ 2;

6’( N }fz} =ik

(s )

—Vx+143Jx 3(~/_ 2) 3(\/;+l)

Vx -2 Jr+l  dx+l =3(Vx+1).
2.3.D02
(4xs/_ yx J 16x -
4J;+J— ax-y \/_+l6\[—
J_ Wx(4x - Jy)+ [y (47 + ) lexmy  _
16x-y \/E(y+16x)
_ 16x-4 xy+4\/;y_+y=l_
16x+y ’
6)( 3"‘\/; }"/_ ) _9%x-y
Wr-y 3Wx+ \/;cy—+9\/—
[ PEE )5 _eny
9x-y o (y+9x)

- 9.x+3\/x7—3\/x7+y=1.

y+9x



2.3.D03

2) x20,vx+2-20x t1 =5 +1 = J(x+D)-2Jxr1+1-
= (Jﬁ—l)z—«/;H = Jx+l-1-Vx+l1=-1;

6) x25Vx—4-yx-3-2Jx—4 =Jx -4 -\(x-4)-2Jx-4+1=
= Jrd-[(Vama-1) =Vama-Vr-d+1=1.
2.3.D04

a) v2a+5b+4c=2

\18a+45b+36¢ = \[92a+5b+4c) =32a+5b+4c =6.
Omeem: 6.

6) via+6b+4c=5
V284 +28b+16c = J4(Ta + 6b+ 4c) =2\ 7a+6b+4c =10.
Omeem: 10,

2.3.D65
2b
3at 8 = 21la+14b = 16a+24b = 5a=10b = a=2b
2a+3b
Ja- 2 JG[J 2b _2.
203 VN4b-3b V ’
Omeem: 2.
6) 29730 _ 3:>10a—15b 3a+6b = Ta=21b = a=3b
a+2b
\Fawb 6_1’:§L [ _
a-2b 3b-26 b
Omgen: 3.
2.3.D066
a) HainieHbinee sHavenue 1+ 2\/x—-y+ 1+ 3\/1—4y+3 panuo 1,
ry_z
JOCTHTACTCS NPH {x—y“"l:O - 3.
(x=4y+3=0 x——-l—
" 3
6) Haubosbwee suavuenie 3—2Jx+ y—1 —\f4x+y —3 paBHo 3,
,x—z
JOCTHIAETCA IPH x+y-1=0 ;3
4x+y—-3=0 1
y==
L 3
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2.3.0907
a) Haumensinee 3HadeHue sz -6xy+9y  +4+|x+2y-10] =

= J(x-3y)* +4+|x+2y—10| pasHo 2, HOCTHraETCA NpH

x=3y x=6
g ;
x+2y-10=0 y=2

6) Haumentiuee 3uauenue y4x2 —4xy +y* +9+|2x+y—8| =

= \(2x-y)* +9+|2x + y — 8| pasHo 3, GocTHraeTca npu
2x= =
x=y o x=2 -
2x+y-8=0 y=4
2.3.D08 '

a) (y-3) ’x—l:f =—\/(x—16)(y-—3) =3-3<0 = x-16 <0 = x<17,
y—

Omesem: x<17.

6) (x-s)‘/l—;‘-lZ = J(14=y)(5-x) = x-5<0, 5-x>0 = 14>0 = y<15.
-X

Omegem: y<15,
2.3.009
36
a) Paccrosne AC=a—-va* =36 = ——mee
a+Vat-36
BC=vVa'+36-a =———3§——-— = AC>BC, 1.¢. B 6muxe k C, a>6;

a+va' +36

25
6) AC=a-Jal—25 =— =
) a+Ja*=25

BC=vJa*+25-a I = AC>BC, T.e. B 6mixce k C, a>5;
a+Vat +25
2.3.D1¢
a) HecoxHo BHAeTE, 4TO UCTUHEEI 1), 2) a 3) noxHo, T.€. x<4.
6) HecnoxHO BHAETE, YTO HCTHHHEL 1), 2) a 3) n0xHO, T.€. X<5.
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I'naBa 3. YpaBHenus
§ 1. Lenble aiareGpanueckue ypaBHeHHS

YpoBenb A
3.1.A01
a)-3-x=3—3—;—x:1—§;x=5; 6)——x 4E -2—x-§—8-,x—19
4 4’ 4 4 9 9 9
Omegem: 5. 0meem. 19,
3.1.A02
a) 9+4x = 10x-9; 6x = 18; x=3; 6) 8+5x =9x-8;4x=16; x = 4,
Omegem: 3. Omeem: 4.
T 3.1,A03

a) 2x°~7x = 0; x(2x~7) = 0, x = 0 wnu 2x-7 = 0, T.e. x = 3,5;
Omesem: 3,5.

6) 5x°~3x = 0; x(55=3) = 0, x = 0 Wu 5x-3 =0, T.e. x:%.

P

Omsem:? .
3.1.A04
.2 . 2
2) 3x +35A+2:5.\’ +52x+3, 15x2425x+10 = 15x+6x+9, 19x = —I,
1 1
x=-—7Omeem: x=——,
19 19
2 . 2
5 X +47"+3 WL +73X+4, 28x%+49x421 = 28x*+12x+16, 37x = -5,
5
x=——,0meem: x=——,
37 37
3.1.A05
8) 64.25x° = 220 g3 237 2 2T 2 = |, x=41.
4 4 4
Omeem: ~1; 1.
6) 7,54x2—ﬂ=0; ﬂx2=377 i xP=1, x=%I,
50 50 50
Omegem: ~1; 1,
3.1.A06

=0
x=0 X
a) 3> +x17 =0, x[3x +17) =0 & & 17
’ ( ) 3x+417 =0 x=-—-—-:l%1

Omeem: 0, _ ‘[l_7

3
%2



x=0

6) 11x% + x+/19 =0, x(11x+19) =0, o .
) ( ) 1x++19=0 x=—@

Omeem: 0; ———@
11
3.1.A07
2) ¥-3x—4 = 0; D = 9+16 = 25 = 5 —3_£i=4,x2=_;i=_1;
Omeem: 4; -1.
547 5-7

I
|
—

6) x~5x—6 = 0; D = 25+24 =49 = 7%, x‘—T=6,x2=T

Omeem: 6; —1.

3.1.A08
a) x’~10x+25 = 0, (x-5)° ~o x=S5; 6) X~ 14x+49 =0, (x-7)>=0,x= 7.
Omeem: 3. Omeem: 7.
3.1.A09
a) 21x"~4x—1 = 0; 2—4+21—-25 5%; —ﬁ—s-z—l-,x2=2—_—-5—=~l'
21 3 21 7
Omsem:k: L
meem:s 3~ .
6)24x2—2x—]=O;—D—=l+24=25=52;x,=£=l;x2=l_-—5=—l
4 . 24 4 24 6
11
Omeem:4;—6.
3.1.A10 P
x=-3=4 [x=7 ' x-4=3 [x=7
a) (x-3)* = 16, A7 6) (4P =9, , i
) ¢-3) _ [x—3=—4 l:x=—1 ) &) [x-—_4=—3 [x=
Omeem: 7; —1. Omeem: T, 1.
¥YpoBenn B
3.1.B01
1 B
a) 27x> = 6\3x+1=0, (34B3x=1) =0, 3\Bx =L x=—==22;
) ( ) 3\/5 9
6) 3x2 + 2/51x +17=0, (J'x+J_) =0, 3y + 1720, x=— | .
3
3.1.B02
2
x+l6)
a)( - )+1 ;/gx=§;x2+2\/gx+6+2—2«/gx—8=0,x2=0,x=0;
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6 (x+~/37)2 +1_J§x

=—j~; x2+2\/§x+3+2—2\/§x—5=0,x2=O,x—_-.o‘

4

3.1.B03

15-9x 3-x 4x x-3.
a) -— = + s

5 2 5 9

(_2+_1_+i__1_ =_..3.._l.5..+§.__llx=_u,x=3,

5 2 5 9 9 5 2 18 6
Omegem: 3 :
6) 8-5x 2-x __x_4x-2)

3 2 3 . :

51 1 4 8 8 -
— b e | = 1+ _.—_x-_-_._..,x—2
( 2 3+5) 3PS T30 T
Omeaem: 2.

3.1.B04
a) xN2 +x 18+42=x 50+\/§ _
x 2+3x\/5+4\/5=5x\/5+2\/5,x\/5=2\/§,x=2;

Omgem: 2

6) X2 +xv/72 +3J2 = x128 + /98 _
X2 +6x32 4342 =8x2 + 72, xJ2 = -4V2 , x = 4.

Omeem: — 4
3.1.B0S
a) Gx-2)(x-1) = 4(,\'—1)2, (x-D(Bx-2-4(x-1)) = 0, (x-1)(2-x) = 0, [x = 12 ;
X =

Omeent: 1; 2.

X =
6) (2x—-1)(x-2) = 5(x=2)% (x-2)(5(x-2}-2x+1) = 0, (x-2)(3x-9) = 0, [ 3
xX=
Omeem: 2; 3.
3.1.B06
i . -0 x=0
a) (4x*-3x)’ = 3x), 4x*=3x = 3x, 2x(2x-3) =0, | * = o 3
2x-3=0 X=—
2
0) 0,2
meem: 0,
. -0 x=0
6) 3x’—2x)" = (2x)°, 3x°=2x = 2x, x(3x—4) =0, | ¥~ PN
Ix—4=0 x= 3

4
Omeem: (; 3-
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3.1.B07
a) (5x-2)*+(5x+2)% = 2(5x=3)%, 25x*-20x+4+25x°+20x+4 = 50x*—60x+18,

60x=10, x =—1-. Omeem; l.
. 6 6
6) (7x-3)"+(7x+3)* = 2(7x—4)%, 49x*42x+9+49x*+42x+9 = 98x’—112x+32,
1 1
112x= 14, x=§—. Omcfcem. 3"

3.1.808
a) (x—0,5)2=(x+0,04)2, x~0,5=x+0,04 = pelieHKi quxzo’%;
x-0,5=-x-0,04 2x=0,46
Omegem: 0,23, )
x+0,06=-x+0,2 2x=0,14
Omeent: 0,07,
3.1.B09
a) 4x+3x’-1=0, t=x"20; 47+31-1=0; D = 9+16 = 25 = §°
l=_3+5=.1.,12='3"5__1 — He NMOAXOIUT > x? -_-.1_ x=-|_-l
8 l4l 8 4’ 2
Omeem:-i,i. ‘
6) 9x*+8x°-1 = 0, 1 =x*20; 9/+81-1 = 0; D = 64+36 = 100 = 10
-8+10 l -8-10 1 — He HO/XOHT & 1 4]
= =, = ——— ] - x =— =+-.
T R T od 9" "3
11
Omegem: — 323
3.1.B10
’-10=6 ’=1 =14 ¢
a) p-10]=6 e | o 8 o 1¥=** Omeein: 4,2, 2, 4.
x=-10=-6 =4 x=12 -
2 - 2 —_
6) pP-17]=8 e | ¥ ~17=8 ¥ '259["”—’5 Omeem: =5,-3, 3, 5.
X¥=17=-8 {x*=9 x=13
Yposenn C
3.1.C01
a) [5x—4| = [8-5x] > [ ¥ —4=8=3x _[10x=12 12
Sx—-4=5x-8 pEUIeHHIT HeT
Omsent: 1,2,
Tx+5=7x~3 pelieHuit Het 7
1
Omeem.-—7.
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3.1.C02
2410x+16=
2) (P 100+ 1604 1242 = 0 e {7 T 10X #16=0
x*+11x+24=0
[x=—8

= =—2 .- .
o [ (x+2)(x+8) O'::> X o x=-8
(x+3)}x+8)=0 I:x=-3

x=~8
Omeem: —8.
2 -72=
6) (+6x-T2)+ (1 5x+36)2 = 0 > 4 T % 0
x2+15x+36=0
[x=6
PN (x+l2)(x—6)=0<:> x=-12<:>x=_12.
(x+12)(x+3)=0 [x:——-12

x=-3
Omesem: —12.

3.1.C03
a) (x*+27x=57)" = (x""-3x+1)’ &
[x?+27x-57=x"-3x+1 30x—-58=0
« 2 2 < 2 «
| X +27x-57=-x"+3x-1 2x°+24x-56=0

_»
.2 ST
= 15 |lx=2
[ 2(x +14)(x~2)=0 =-14
29
Omegem: —14, 2, 15 -

6) (x**~12x+20)* = (x*+2x-12)* &

[x2—12x+20=x>+2x~12 14x =32
[l & 2 <~
_xz—l2x+20=-x2—2x+12 2x°=10x+8=0
3 L=18 ’
L] 7
< 7 | x=1
| 2(x—1)(x~4)=0 =4
Omesem: 1, 4, E
7
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3.1.C04
a) 3x+7)’ = (%)%, 3x+7 = 4x%, 4x*-3x-7=0,D = 9+112 = 121,
3+11 7 3-11

=— R e |

METET RN TS

Omeem: % ,—1.
6) (5x+4) = (3x)® Sx+4 = 9x%, 9x*—5x—4 = 0, D = 25+144 = 169,
5+13 5-13 4
X, = =lLx,= .
18 18 9

4
Omeem: 1, ~ g

3.1.C05
8) (1-2)+(x—4)’ = 2(x-3)’; (x-2)+(-))((x-2)"+(x—4)~(x-2)(x—4)) = 2(x-3)’;
2(x-3)((—2)"+(x—4)(x-3)*~(x-2)(x-4)) = 0;
2(x-3)(x*~4x+4+x*~8x+16-x"+6x—9-x"+6x-8) = 0; 2(x-3)-3 =0 & x = 3.
Omegem: 3.
6) (x-3)"+(x-5)" = 2(x—4)’; ((=-3)+(x-5)N(x-3)’+(x-5)—(x-3)(x-5)) = 2(x—4)’;
2(—4)((=3) +(x-5)"(x-3)(x=5)~(x—4)") = 0;
2(x—4)(x"—6x+9+x*-10x+25-x"+8x—15-x"+8x-16) = 0; 2(x—4):3 =0 => x = 4
Omegem: 4.

3.1.C06
a) (x+2)° = ¥’<3x—1, X’ +6x*+12x+8 = ¥’=3x—1, 6x°+15x+9 = 0, 2x*+5x+3 = 0,
D=25-24=1, =30y, -2l 3. |
4 4 2
3
Omeem: -1, = -
6) (x-2)° = x+2x—4, X'—6x*+12x-8 = x'+2x—4, 6x~10x+4 = 0, 3x’=5x+2 = 0,
D=25-24=1, x =t l_p 42212
6 6 3
Omeem: 1,%
meem: 1,3
3.1.C07
3x+y—4=0 =1
8) Bxty—4)+(rty-27 =0 {7 {77
x+y-2=0 y=1
Omeem: (1, 1).

6) (x—2y+1)Y+(2x+-3)' =0 & {

Omeem: (1, 1).

x=2y+1=0 xX=
2x+y-3=0 y=1
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3.1.Co08
a) 15x°-3x-2| = —5x*+3x+2. 3ameTuM, u4TO —(5x2—3x~2) = -5x*+3x-2, Te.
PaBEHCTBO BEPHO, KOrja 5x’-3x-2<0. Pemnm ypaBHeHHe 5x°~3x-2 =0, D =
3+7 3-7

9+40 = 49, x =" Lx,="—= ——2—, TOrAA pEIUCHHE HCXOZHOTO

YPaBHEHHA! X € [—-ﬁ-, 1] . Omeem: [—%, 1} .

6) |4x’-x-3| = —4x*+x+3, aHanOrHYHO paccyKIEHHAM [MyHKTa a) pewnM

ypasHeHue 4x’—x-3 =0, D = 1+48 =49, x, = 1;7 1,x2=1—8—7=—-j—,r0r:(a

3 3
pelueHne HCXORHOTO YpaBHeHHd OyaeT x € -Z’l . Omegem: -—z,l .

3.1.C09
2) (x—4)(x-3)" = (x-3)(x—4)"; (x—4)(x-3)((x-3)~(x—4))) = 0;
x=4
() (x=3) (X —6x+9-x+8-16) = 0, (x—4)(x-3)(2x-7) =0 | , = 1 ;
2
x=3
Omegem: 3, 4, ;
6) (x+4)(x+5)° = (x+5)(x+4)’; (x+4)(x+5)((x+5)"~(x+4)") = 0 &
x=-4
x=_4 x=-4
x=-5 9
o | x=-5 = S ly=-I,
x+5=x+4 2

(x+5) =(x+4)
+5=—x-4 [¥=-3

Omgem: -5, -4, ~%
3.1.C10
a) (FPx)—14(x*—x)+24 = 0, 1 = x’—x, F-141+24 =0, —4[3 =49-24=25,

f=7+5=12,x~x-12 =0, D = 1 +48 = 49, X = l; —-4,x2=—l—_2—z=~3,

. 1-3
=7-5=2,x-x-2=0,D=1+8=9, x3—1—-|2:—3——2 X, = T:—l.

Omeem:. -3,-1,5, 4,

an



6) (P+x)’-8(x*+x)+12 = 0, ¢t = x*+x, P-81+12 =0, D _i6-12=4 ,

1, = 4+2 =6, x*+x—-6 =0,D=1+24=25, x, = =

L=4-2=2+-2=0,D=1+§=9, x3=’1+3~ 13

Omegem: -3,-2, 1, 2,
YpoBenn D
3.1.D01
a) (2x-3)+2x-1)"* =0, (2x-3)" = ~(2x-1)", 2%-3 = —(2x-1)
4x"4x+1+2x-3 = 0, 4x*-2x—2 = 0, 2x-x-1 =0
1+3 1-3 1

D=148=9, n=— "=l =""=—

Omeem: 1, -l .
2

6) (2x+5)"*+(2x+3)° = 0, (2x+5)"® = (2x+3)°
(2x+5) = ~2x-3, 4x*+20x+25+2x+3 = 0, 4x*+22x+28 = 0

-11+3

26411x+14=0,D = 121-112 =9, 5, =~ —p =123

I

Omesem: -2, —l .
2

3.1.D02
a) 2x* 2 (et 2)—(x+2)? = 0; 2x*2x2(x+2)+x7(x+2)-(x+2)* = 0;
27 (P —x-2)+(x+2)(x*—x~2) = 0; (2 +x+2)(x*x-2) = 0 &
2x*+x+2=0 [D<0, pemennit Her x=2
x-x-2=0 (x=-2)(x+D)=0 x=-1
Omeem: 2; -1,
6) 3x"+2x%(x-2)~(x-2)* = 0; 3x*+3x°(x=2)~x*(x-2)—(x~2)> = 0;
3x (P +x-2)-(x-2)(x*+x-2) = 0; Bx*—x+2)(x*+x-2) = 0 &
3x’—x+2=0 Pewenuit ver, k. D <0 x==2
(=4 (=4
(x+2)(x-1)=0

X+x-2=0 x=1

Omegem: -2; 1.
3.1.D03
a) [2x—1+3x+2| =6

7

2

(=3 [ oo
[IpoMeXyTKH 3HAKONOCTOAHCTRA: | —00; —— |, | ——, —| K -2-,+°° .
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1) xe(-w;—%], 1-2x-3x-2 =6, Sx=-7, x=-——;-;

2) xe [——i—; %] , 1-2x+3x+2 = 6, x = 3 — He moAXoAUT

3) xe[-;—;+oo),2x—l+3x+2=6, 5x=5,x=1

Omeem: -:5/-; 1.
6) 2x+5-3x-1|=5
TTpoMeXyTKH 3HAKOMOCTOSHCTBA; | —0o; > > l l + 0
p m o H 2 3 2 b 3 b 3 b .
1) xe (-00; —%] , —2x—-5+3x~1 =15, x =11 — He NOAXOOUT

2) xe —é-,—l- , 2x+5+3x-1=5,5x=1, x=—l—
23 5

3) xe[é,+oo),2x+5—3x+l =§5x=1.

Omeem: 1 ;L

3.1.D04
a) (x2—4x—1222+(x2+4x—l2)2 = 2(x*~4)(x*-36)
((*=12)-4x)*+H((x*~12)+4x)* = 2(x~4)(x*-36)
(P=12)"-8x(x*=12)+16x7+(x*=12)"+8x(x’~12)+16x" = 2(x*~4)(x*-36)
(P-12)2+16x* = (x*~4)(x*-36)
x*-24x*+144+16x° = x*40x*+144; x** =0 > x =0
Omaem: 0.
6) (x’=2x—15)+(x*+2x-15)* = 2(x*-9)(x*-25)
((FP=15)-2x)*+((x*-15)+2x)" = 2(x*~9)(x*-25)
(P=15)"—4x(x’—15)+4x*+(x*—15) +4x(x*—15)+4x* = 2(x’~9)(x-25)
(FP=15)+4x" = (x*-9)(x*-25)
x'-30x%4225+4x = x*-34x7+225, ' =0 @ x =0
Omeem: 0,

3.1.D05

X2 l

2 = e .
a) |Sx"~Tx+3| =2x~-1 & 5x2—7x+3=2x—1<:>

5x2~-Tx+3=1-2x
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le
2

9+1

S| 5x2-0x+4=0,D=81-80,x =211, =212
10 10 5

5x* =5x+2=0, D=25-40 <0 —pemenuii HeT
Omegem: 1, :5‘—

. x<2
6) 8x*—10x+3| = 2-x &> {[8x* - 10x+3=2-x &
[8x2—10x+3=x—2
x<2

RN 8x2—9x+1=0,D=81—32=49,x,=—9—lt6]-=l,x2=9_7

_1

16 8
8x? —1lx+5=0, D=121-160 < 0 —peluenuii HeT
Omgem: 1; 1 .
8

3.1.D06
a) p’—4+]x*-9| = 2x*-13 .
TIpomeKyTKH 3HaKONOCTOAHCTBA: [-2; 2}; [-3; 2] W [2; 3}, (—o0;—3] U [3;+00)

1) xe[-2;2], 4% +9-x*=2%* 13 & x* = % >4 — He NOJXOHT.

2) xe[-3;2]U[2;3] =2 2" 4+9x" =013 > %’ =18 = x* =9 = x =13
3) x €[~o0;~3]U[3;400) , X 4+x*-9 =2x*-13,0=0 '
Omgem: (—0;-3]U[3;+x).
6) KP-1+Hx*-16| = 2%°-17
TpoMexyTkH 3HaKonocToAHcTea: [~1; 1]; [4; 11w [1; 4]; (—0;—4]U[4;+x)
1) xe[-1,1], 1-x*+16-x* = 2x*-17, x* = 157- >1 He MOJXOIMT.
2) xe[-4,-1U[L; 4], x*~1+16~x* = 217, ¥ = 16, x =14
3) x € (~0;—-4]U[4;+) , x*~1+x*-16 = 2x*-17,0 =0
Omeem: (—w0;—4]U[4;+x) .
3.1.D07
a) P=Tp+H6H(x+2y-3)' = 0
2 = 2 Q=
o ¥ 7y+6 0@ 2x°+7x-9=0 (D = 49+72 = 121,
x+2y-3=0 x+2y-3=0 _
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F{x=1
. =1
-7+11 ~7+11 9 4
l= =1,x1= _—_—-—)C:} __9
2 X=-z
2
ot
L )
Omaen: (1; 1; (_2;2).
2 4
= -3y+2=0 x-3y+2=0
6) *~Syral+(x-3y+2)’ =0 & J¥ 7Y
resyi2y x-Sy +4=0" |35 ~5x+2=0
x=1
y=1
(D=2524=1, 4=3i1_1% 312y, =2
6 6 3 —.3
y=3
9
Omeem: (1 1); (g,_s.)
39
3.1.D08
a) 4x+6xy—9y—11 2x(2+3y)—3(3y+2) 5, (2x-3)(3yt2)=5 &
2x-3=1 x=2
3y+2=5 y=1
2x-3=-1 HET pELICHHH, T.K,
3y+2=-5 ¥ He Lienoe
P .
2x=-3=5 HET peLueHns, T.K,
3y+2=1 ¥ He Lieyoe
{2x—3=-5 x=-1
| By+2=-1 L y=-1

Ongem: (2; 1), (~1; -1).
6) 3x+6xy—10p = 12, 3x(1+2y)-52y+1) =7, Bx-5)(2+1) =7

Ix-5=1 [(x=2
2y+1=7 y=3
3x-5=~1 HET pElCHHUH, T.K.
- 2y+1=-7 X He ugeioe
3Ix-5=-7 HET pewenmi, T.K.
2y+1=-1 X HE uesoe
Ix-5=7 x=4
| (2y+1=1 | y=0

Omsem: (2; 3), (4; 0).
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3.1.D09
a) 2x—y)* +27(3x—y) =25
T.K. X 1 y — LefIbie, TO MpH (3x-) # 0; 27(3x-y)">25, u (2.x—y)220
3x~-y=0 x=5,y=15
TOTda =
2x-y=15 x=-5y=-15

Omeem: (2 15), (—-5 -15).
6) (2x+y)*+18(x+y)* = 16
T.k. x ¥ y uensie, T0 NpH (x+y) # 0, 18(x+y)2>16 H (2.x-y)220,
Toraa tr=0 =3 x=4y=-4

R 2x+y=14 x=~4,y=4
Omszem: (4; —4), (4; 4).

3.1. D10
a) 3(x-1)*+4(+2)* =7, T.x. X H y — nemsie, 10 3(x-1)° — MpUHHMAaeT 3HAUCHHUA
0,3, 12,27, a40+2) -0, 4, 16 (u 60m:mne) Torna cymma Moxer GbITh
pasua 7, Tonsko eciH 3(x-1)° =3 n 4(+2)* =4, Te. x-1 =£1 up+2 =1,
Omeem: (0; -3), (0 -1), (2,-3), (2,~1).
6) 2(x~3) +3(y-2) = 5. T.X. x, y — uenbie, 70 2(x—3)° — NPHHAMAET 3HAYECHHA
0,2, 8 ..., u 33~2)* npunnMaer 3uauenus 0, 3, 12, ... TOTIa CyMMa paBHa S,
-3=%1 x=2,x=4
Tonsko ecmu 2(x-3)° =2 3(y—2) =3, T.C. = .
y-2=il y=3,y=1
Omgem: (2; 3), (2; 1), (4, 3), (4, 1).
§ 2. Apobro—-pausonanbnbie ypasHEeHHSA

Yposenr A

3.2.A01

1 67 3 21-1 7-67 20 60 1
a) ——=—=—~1; = sy o= z=—-—

7z 7 =z Tz 7 1z 7 3
Omeem: ——
6) 3 3.2 5,5-18 53-27.13 26 __1

9z 9 z 9z 9 9z 9’ 2
Omeem; ——

3.2A.02

2 2 -
a) Y= _ 40y -25=0 =>y=5

4y+20 4y+20+0
Omeem: 5.

. 2

6) X2 _g={Y 970 = y=3

4y+12 4y+12%0
Omeem: 3.
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3.2A.03

2x+5 2x+5-18x+6 11-16x 11
a) 2=, =0; =0 x=r
3x-1 3x-1 3x-1 16
Omeem: u
16
6 ¥7d_y Fxmdo8xol2 oSkl 16
2x+3 2x+3 2x+3 5
Omeem: —!-6—.
5
3.2A.04
50 40  Sx+10-4x+4 x+14 =
8 —=—r; =0; =0 @x=-14
x-1 x+2° (x-D(x+2) (x—1)(x+2)
Omegem: —14.
6) 50 _ 60 ;Sx-—15—6x+12=0; -x-3 =0 &> x=_3
x=2 x-3" (x=2)x-3) (x=2)(x-3)
Omeem: -3.
3.2A.05
2 _ - -~
o BTkl =Ry
x-3 x-3
Omeem: 4.
2
6) X +6x+8=0; (x+4)(x+2)=0;x=_2
x+4 x+4
Omeem: 2.
3.2A.06
2) 5 _i.35—8x—12_0_23—8x_ ] ___2_3_
2x+3 77 7(2x+3) T 2x+3 77 8
Omeem: —22
8
6) poo=d B8 Mo, Y
3x+2 57 5(3x+2) 3x+2 9
Omeem: H
9
3.2A.07
2) x—4=5; x—4—5x—20=0; —4):—24=0’x=_6
x+4 x+4 x+4
Omeem: —6.
6) x+3=4; x+3—4x+12=0; 15—3x=0,x___5
x-=3 x-3 x-3
Omeem: 5.
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3.2A.08

a) i—-1—1=15; 16—--l-!-=15; —§-=15; x=i
x 4x 4x 4x 12
Omegem: —
6)S-Lo6; B 16, -t _16; x=-L
x 5x Sx Sx 20
Omeem: -—1—-.
20
3.2A.09
a) w= 0, kOpHH 9ucIHTENA 2, 4, HO 2 ~ KOPEHb 3HAMEHATENA =>
2x*~7x+6
4 — KOpeHb ypaBHEHHS, a 2;3 — HeT.
Omeem: 4.
6) Q—;Z—M =0, KOpHH uncIUTEN -3, =2, HO —3 — KOPEeHb 3HaAMEHaTeNA
2x°+5x-3
=5 -2 — KOpEeHb YpaBHEHUS, 8 — 2; — 4 — HeT.
Omeem: —2.
3.2A.10
8) (x+32)(x-2) ~0; (x+3)x~2) 0o x =3
x* -4 (x+2)(x-2)
Omeem: 3. '
6) (x+‘1)(x+1) ~0; (x+4Xx+1) 0 ox=4
x =1 (x=1)(x+1)
Omgem: —4.
Yposene B
3.2.801 :
— — 2 — — —
2) x+3 =E+ 1 x(x+3)-6(x+2) X _o.% +3x~6x-12 x=0;

x+2 x x+2° x(x+2)
x2—4x—12_0_ (x+2)}(x-6)

x(x+2)

=0 < x=6.
x(x+2) x(x+2)
Omeem: 6.
6) x+4_i+ 7 . x(x+4)—4(x—3)-—7x=0;

x-3 x x-3°

xX+ax—4x+12-7x _

x(x-3)

X =Tx+12 ~p: -3

x(x-3)
Omeem: 4.

b b

x(x-3)

x(x-3)

=0 o x=4.



3.2.B02

_ 2
a) >+3-2=0, 2222 g 533, 5-0,D=9+40 = 49,
X x x
3+7 10 5 3-7
xl=—————=—-=—;x2=———-=°l
4 4 2 4
Omeem: i ;-1
2
6)%-1—5=o 6—"—5i_0 S5x’+x—6 =0, D = 1+120 = 121,
X X x
|=_l+”= ;x2=—1—ll=_1,2.
10 10
Omeem: —E; 1.
5
3.2.B03
a) ___y—1+_1_2=1;1__1_+iz=1;_12_=_1_ =y=1
y oy y ¥y yy
Omgem: 1,
— 2 —
6) y+]__4_'_l;)’(y+1)24 y =0;y 24=0’y=4
Y Y
Omgaem: 4.
3.2.B04
2 2 -
2) X x 30 ;x+x 30 (x+6)(x 5) 0 o x =6
x-5 5-x x-5 x-5 x=35
Omeaem: —6.
2
5) X 7x _ 18 .x 24 Tx~ 18_0 (x+9)(x-2) 20 < x=-9.
x=2 2-x x=2" x-2 x=2
Omeem: -9,
3.2.8B05
2) 6b+5 b-5 (6b+5)3b+2)—(b-5)(b-2) -0
b-2 3b+2° (b-2)3b+2)
2 _h2 -
1857 +276+10-67 47610 . bUT6+34) 4. _ ;g 5=
(6-2)(36+2) (b-2)(3b+2)
Omeem: Q; —2
6 5b+4 b +A)36+2)-(6-2)b=9 _.
b-2 3b+2 (b-2)(3b+2)
2 2
156° +22b+8-b +6b—8= : b(14b + 28) =0;=>b=0,b=-2.
(b-2)(3b+2) (b-2)(36+2)
Omsem: 0; -2,
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3.2,B06
2 x*=5x-6 (x 6)(x +1)
¥ r2x-3 (x+3)(x -1)
Omeem: 6; -1,
5 x2+3x+2=0; (x+1)(x+2)
¥ =4x+3 7 (x=3)(x-1)
Omeem: =1; =2,

3.2.B07
. X -x=12 Y (x=4)(x+3)

=0>x=6,x=-1.

=0 ox=-1,x=-2.

=0; =0 &x=-3.
x*-5x+4 (x-4)(x-1) *
. Omeem: —3. _
2 - —
6) x2+2x 15=0; (x+5)(x 3)=0 e x=o5.
x+x-12 (x+4)(x-3)
Omeem: —5.
3.2.B08
)2y 3_y+6 Qy-3)p+4)-y(y+6) _
y  y+4’ y(y+4)
2 +5y=12-y* -6y . Y -y-12_, (+3)y=4) _
y(y+4) y(y+4) yy+4)
Sy=-3,y=4.
Omeem: -3; 4.
6 Sy+2 _4y+13, (5}3+2)(y+4)--(4y+13)y_0
y  y+4’ y(y+4)
5y’+22y+8—4y2-13y_0_ y2+9y+8_0_ (y+D(y+8) _
y(y+4) EETCRT) Y22 N
=>y=-l,y=-3.
Omeem: —1; -8.
3.2.B09
2 _ 2z _
2) zx =0,05x" = zx =:_1_‘1’20x 172x 27=
17x° +27 17x°+27 20x 20x(17x° +27)
._._éiv_:._g.z.__ 0 ¢>x =0 x=43
20x(17x% +27)
Omeem: 3; -3.
- - 2—
6 2x —0.2x" & x 1 C5x% =347 32.; 2x232 -0
3x°+32 3x? +32 5x° 5x(3x* +32) Sx(3x" +32)

X% =16; x = 4. Omeem: 14,
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3.2.B10

2) 2x—1__1___1_' 2x(2x—1)—2x(x+2)+x+2_0
x+2 2x’ 2x(x+2)
4x®—2x-2x"—dx+x+2 _ 2x'-5x+2
2x(x+2) T 2x(x+2)
2 _ = —
2 oSxA2=0 4 os j6=9, x=20=L p 33,
x(x+2)#0 4 2 4
Omeem: -1—;2.
2
6) 2x—1=1+£; 5x(2x—1)—5x(x—4)-—2(x—4)=0
x—4 Sx Sx(x-4)
10x* —5x—5x +20x~2x+8 _ 5x2+l3x+8_0
Sx(x—4) T Sx(x—4)
2 =
Sx“+13x+8 0,D=169—160=9,
Sx(x-4)#0
~13+3 -13-3 8
X = =-1x,= = e——
10 10 5

Omeem:. ~1;——.
5

YpoBeun C
3.2.com
x-15 2 x=1542x-2(x+7)x 2x* +11x +15
a + =2; =0; =0 &
x(x+7) x+7 x(x+7) x(x+7)

2 _ - 11—~
2x° +11x+15 0,D=121—120=1,x1= ll+l=_2;x2___ 11 1=_3'
x(x+7)=0 4 4 4

Omeem: —i;—3 .
4
x+14 + 3L x+144+3x-3(x+D)x 3x2—x—l4__0
x(x+1) x+1 x(x+1) x(x+1)

2. 14 = _

3 TS0y es =13, N BT, P,

x(x+1)#0 6 3 6

Omeem: z;—2.
3
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3.2.C02

2 2= 5,4 2 =S+ +4y-3)+24_ .
y- 37 y+3  y*-9° y1-9 ’
—-2y-—15+4y—12+24=0_ y2—2y—3=0_ +3H-D _

' =9 ¥y -9 T (y-3XKy+3)

Omeem: 1.

)y+l 1 24 : wWy—2) =0 =>y=0.
y+2 y=2 y-4" (y+2Xy-2)

Omeem: 0.
3.2.C03

a)8_3_ NHMuﬂ3W7HMMD 0;

u+l u-— 7 w+Du-7)

~56+8u? —48u~3u+21+19u+19 84’ ~32u-16 _

(u+D)u~7) T w+)w-7

80 -4u=2) .24y 0-0,2442=6u_ =245

(u+D)u-7) 4

Omegem: 2+~/_

6) 7~ 1 M= 2)u=9) ~ (u = 9) + 22(u - m 0;

u-2  u- 9 wu-2)u-9)
Tl ~TTu+126-u+9+22u-44 _ Tu® —S6u+91 _
w-2)u-9) T w-2)u-9
81D o5 g13=0, 2216-13=3; u,, =4+43.
(u—2)u-9) 4

Omeem: 4+/3 .
3.2.C04

2) 1 45 =5;5):--9——45x+45—-5(x—l)(5x—9)=0
x-1 5x-9 (x=1}5x-9)

~40x+36-25x> +70x—45  25x*~30x+9 _

(x-1)(5x-9) T (x=1)5x-9)
(5x-3 3
(x-1)5x-9 5
Omsem:é.
5 .
6 121 125 +12-3x =4 -3Gx+H(+D _ .
Gx+4)(x+1)

etd xtl
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12x+12-3x-4-9x"-21x-12 _~ —9x*-12x—4 =0

g

Bx+4)(x+1) T Gx+d)x+]l)
(Bx+2)
Gx+d)x+) T3
Omgem: —E.
3
3.2.C05
a)52——3_4z—l= 2-5z .(52—3)(2—2)-(42—1)(z+4)= 2-5z
z+4  z+2 22 +6z+8 (z+4)(z+2) +4)(z+2)
52 +7z-6~42"-152+4-2+5z 7' -3z-4 _
(z+4)z+2) T 44z +2)
{z=D+D =0 <z=4,z=-1].
(z+4)(z+2)
Omeem: 4; —1.
5z+1 4z+1  5z-14  (Sz+1)(z+2)-(4z+D)(z-4) _  5z-14
z-4 z42 22-2z-% (z-8)(z+2) T (z-4)(z+2)
52 +11z42-422+152+4-5z+14 _ 2’ +21z+20 _
(z-4)(z+2) T 2=+
w=0 & z=-1,z=-20.
(z-4)(z+2)
Omegerr: —1; =20.
3.2.C66
2) 3z+4+ z+2  2(3z+4)z+2)

z+2  3z+4 (z+2)(3z+4) °
(3z+4)1+(z+2)2—2(3z+4)(z+2)_0_ (Bz+4)-(z-2)) 0.
(z+2)(3z+4) T (2+2)(Bz+4) ’
2z +2)?
(z+2)(3z+4)
Omeem: -1,
6) 3z+1+ z-2 =2(3z+l)(z—2);
z-2 3z+1 (z-2)(3z+]))
Bz+1) +(z-2) =206z +1(z-2) . (Bz+1)~(z~2)) “o.
(z-2)3z+1) T (2-2)(3z+1) ’
(2z+3
(z-2)3z+1)

60

=0 &@-=-1.

< z=—-:i. Omeem: —§-.
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3.2.C07

2 x4 _O_xz(x2+7)—4x2—108_0_x“+7x2-4x2—108__
+27 x*+7 (P +270x+7) T2 +T)
*¥*+3x%-108 = 0; (P+12)(x*-9) = 0, x*-9 =0 > x = 43,
Omeem: 3; -3.
6 x 3 _O'xz(x2—13)—3(x2+75)_
¥X4+75 x-13 7 (P +75)(x-13) ’
4 _ 1642 — 2 _ 2
x 126x 225=0;(x 225)(x +9)=0®x=i5
(x*-13) x*-13)
Omeaem: §; -5,
3.2.C08
) v
2 2(7x+5) _“(7x+5) £15=0; 7x+5 (7+§J=’;
X X X X
2/-11#+15=0,D = 121-120 = 1, tl—%"—l--3 o1+i362-us
X X
5 11-1 5 5 55 9 10
Sx=——ih == S T+t — == DX =——.
4 4 2 x 2'x 2 9
Omeem: —2;—-1—0.
4 9
2
6) 5(4x+7) +3_4x+7_2=0; ax+7_,. T _,
X X X . X
57+3t-2=0,D = 9+40 = 49, xl=i’—7=—1, 4+l=—1,x=—l
10 X 5
-3+7 2 7 27 18 35
12-: =— —_m S e——— D X = ———
10 5 x S5'x 5 18
Omegem: _Z;_§_5_
5 18
3.2.C09
2
2) 3x+2+2x+3____2; 3x+2=t; I+-l-=—2; t +1+21=0
2x+3 3x+2 2x+3 t t
2 b .
== -(—{j-]—)—-=0 S f=-1; "x+2=-—1;3x+2=—2x—3 S x=-1,
2x+3
Omeem; -1,
— — f— 2 —-—
6) 4x 3+3x 4=2’4x 3=t;l+1=2;t+1 2:=0;
3x-4 4x-3 3x-4 i t
2 — =,
D gm0, 23 3= ex=-1,

x—4
Omgem: 1,



3.2.C10
1 2 3

a) 2P(x—4)+3P(x-3)=2P(-4), P(t)=——; —+—=2;
)()()()()151“1+2
21+4+3t+3—2(t+1)(t+2)_0. 2:+4+3t+3—212—61—4_0_
E+1)t+2) ’ (+1)t+2) ’
=21 -
1+3 -0 ~t 1)(2¢+3)=0 ©t=l,t=-—3.
¢+ +2) ¢+ +2) 2
Omeaem: 1;—2.
2
2 1
6) 2P +4+P +3)=4P(7), P(t)= ; —+ =2,
) 2P(xrd)P(re3) = 42T, PO=—z s
2:—4+t—l—2(t—1)(t-2)_0_ 2t—4+t—1—212+6t-4_o_
t-1)t-2) S (25} (7)) ’
—-— 2 — — -
2t° +9t 9__.0’ (r=3)2t- 3)_0‘1”_3 t-i
(t-He-2) (t-DH(-2) 2
Omegem: x = 3; 2
2
¥Yposens D
3.2.D01
u 5 1 _4x+4.5(x—2)—x2—2x—4+4x+4_0.
¥ +2x+4 x-2 x*-8° x -8 ’
—2 —
X +37x 10=0’(x 23)(x 5)_0 x=5
x' -8 x -8
Omeem: 5.
4 1 6x+9  4x—12-x*-3x~9+6x+9 -0
x +3x+9 x-3 x —27 X =27 ’
~x? -:7x—12=0; (x—3)z(x—4) —0 > x=4
x -27 (x-3)x*+3x+9)
Omeem: 4.
3.2.D02
1o 1)
, 12 x(l+x] 12 x4+ x-12 (x=3Xx+4)
8) X' =—7; i =% i - 1
1+— 1+— 1+~ 1+~
x x x x
& x=3,x=-4,
Omaem: 3; —4.
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1
xz(l——)—6
6 ’ x -0 xz-x—6_

1-— 1-— 1-— 1-—
X X X X
x=3,x=-2,
Omeem: 3;-2.
3.2.D03
x? x xX-x-2 x*-x-2
a) +=5——==2; =—
x+2 x*-=-2 x+2 x =2
T ox- 1+
a(x-2)(x+1)-—("—i~2——4)—=0;x2—x—4=0,0=1+16=17,x= iz
(x+2)(x*-2) 2
Omegem: 2; —1; H;/l—?;l_;/i-?—.

2 2
6) ——+ 5 =2; | ——-1 =(1— = )
x+6 x° -6 x+6 x“—-6

xz—x—6= x*-x-6 - (x=3)x+2)(x* -x-12) 0
x+6 x* -6 (x+6)(x* - 6)
(x=3)x+2)(x+3)x—4) '
(x+6)(x*-6)
Omeem: 3;-3;2; 4.
3.2.D04
6 6 13
a) >+ 7= 3 ;
(5-z2) (5+2)° - z°-25
6(zz+10z+25+z‘2-1oz+25)+13(22—25)_

=0=x=3,-3,2,4.

(5+2)5-2)* (z2-257
'72—
35{—2§=0 ol=1,z=11.
(22 - 25)
Omeem: 1; —1.
6 15 15 34

+ = ;
4-2)? (z+4) z2-16

15(z* +82+16+z2 -8z +16) . 34(z* -16) 3
(z-4)(z+4) (22 -16)?

2—-
%2—1—66);:=0 & F=1,z=¢%l
z-—-

Omeem: 1; —1.

0;
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3.2.D05
_ 92 2 2 _
(Bx-2) +(3x+2) _29x 4

a - 2
)(4x+3)2 (4x-5)" " 16x* -9
(3x=2)*(4x = 3)* + (3x + 2)’(4x +3)* = 2(3x + 2)(3x — 2)(4x +3)(4x=3) _ 0.
(4x +3)*(4x-3)? ’
(Bx-2)(4x-3)~ (3x+2)(4x+3)) 12x2—-l7x+6-12x2—17x—6_0.
(4x +3) (4x=3)? ’ 16x* -9 ’
~324x =0 &x=0.
16x° -9
Omeem: 0.
2 2 2
6)(2;: 3),+(2x+3) =24x2 9;
3x+4 3x—4 9x“ —16
(2x-3)’(x-4)" +(2x+3)’3x + 4)’ = 2(2x - 3)(2x +3)(3x + H(3x ~4) _ 0.
(3x+4)*(3x-4)? ’
((2x=3)(3x~4) - (2x +3)(3x + 1))’ _g. 5 —17x+12- 6x’ —17x-12 0
(Bx+4)(3x-4))’ ’ 9x*~16 ’
—34x =0 =>x=0
9x% —16
Omaent: 0.
3.2.D06
_ 3 - 3_ 2 - 2
2) 2-Tx —2x-7: 2-7x"-2x +7x=0; (Tx+2)-x (7x+2)=0
X X X
2
o &IV oo aoy gxsa=0y=21, x=-2
X 7
Omegem: 1, -1, —E.
7
— 5yt g3 72 _ 2
6) 3-5x —3x-5: 3-5x"-3x +5x=0; (B+5x)—-x (5x+3)=0
X X X
-——————(XL_I)(SX+3)=0;.\'=il,xz—i.
T ox 5
Ommsem: 1; -1, —E.
5
3.2.D07
2_.
a) ,Xx =1 r_14—2I—4=>’—14I-’—+2—4=0;

£-14+24 = 0; %: 49-24=125;
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4, =7+5=12,x*x-12=0, (x4)(x+3) = 0,x = 4,x = -3
6,=7-5=2,xx-2=0,(x-2)x+1)=0,x=2,x=-1

xm;,,=-3.
Omeem: ~3.
2
- 4
6) x> -5x=30- 2144 XSx=1; t=30—-1—ﬁ; £l
x‘-5x ! !

£-301+144 = 0; 7’:-=225-144=31 :

1, = 15-9 = 6; x*~5x—6 = 0; (x~6)(x+1) = 0, x = 6, x = -1
1= 15+9 = 24, x’~5x-24 = 0; (x~-8)(x+3) = 0, x = 8, x = -3.

x,,.i,.=—3
Omegem: -3,
3.2.D08
2x+1 5 7 x+9 12
a) + = + —
x-3 x+4 x-3 x+4 x*+x°-12x+12
2x+l—7+5—x-—9_ 12
x=3 x+4 X+x1-12x+12
2(x—3)_x+4_‘7 12 L 12
x=3  x+4 X +x*-12x+12° X +x'-12x+12
FAxP-12x+12-12 0 x(x*+x=-12) _ x(x+4)x-3)
X+xi-12x+12 "X+t -12x+12 T P +xt-12x+12

=x=0,x=—4,x=3, Ho x =4, x = 3 He nonazgatoT B O]13.
Omegem: 0.

2x -1 5 7 x+1 11
6) * = + T_ .2
x+3 x-4 x+3 x=-4 x-x"-12x+11
2x-147 5-x-1_ 11
x+3 x-4 x=x'-12x+11
2Ax+3) x=4_ 11 L 11
x+3  x-4 X -x'-12x+11" ¥’ =x*-12x+11
Fext-12x+11-11 _  x(x?-x-12)  x(x=4)(x+3) _

¥ —x*—12x+11 X —x=12x+11 ¥ ex?-12x+11
x=0,x=4,x=-3,H0 x = 4, x = -3 He nonagaoT 8 O/13.
Omegem: 0.

3.2.009

X +2x+1  3x =l.(x2+x+1)+x_ g
+x+1 x*+2x+1 7 xP4+x+l xP42x+1
x 3x Cx(x?+2x+1-3x"-3x~3) _

Fixtl 242x+1 O 2x+ D +x+1)

3-4039
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-2x-x=2) - x(2x'+x+2)

2 3 =V 7 =0 &x=0
(" +2x+D(x"+x+1) (X" +2x+1)(x" +x+1)
Omegem: 0.
X' —4x+2  3x _1'(x2—2x+2)—2x_ 3x o
M-2x+2 X +2x+2 ToxP=2x+2 x 4+2x+2
-2x  3x o x(2xT+4x+443x° - 6x+6)
X =242 xXP42x+42 7 (P -2x42)(xP+2x+2) ’
2
-2
: x(5x x2+10) _0 =0
(x '~2x+2)(x +2x+2)
Omegenm: 0.
3.2.D10
1 1 2 1 x+10
a)——z———=——+—; =
[x*+10x| 25 Sx {x(x+10)| 25x
x+10

T k. x(x+10)[>0, To x 1 x+10, A0/KHBI ORITL OAHOrO 3HAKA, H >0

X

1 x+10  1{25-(x+10)*
= = = —
x(x+10)  25x x\ 25(x+10)

- ((x+10)+5)((x+10)-5) (x+15)(x+5)=0

25x(x +10) 25x(x +10)
x+10
= x =15, x = -5, HO x = —5 He NOAXOAHT, T.K. Oynet MeHbine 0.
¥ .
Omeem: —15.
6) __2_25__ 142 . _ 25 _54x , T.K. J(5+x)>0,
| x° +5x] x| x(5+x)|
S5+x
TOH >0 = x(5+x)>0, 3HaUHT, MOXYTTb MOXEM CHATh.
X
25 S5+x 25-(5+x)° _ x(x+10) _
SIx(5+x)  x o{ x(5+x) S x(x+9) ox=-10
x5+x)>0 *(5+x)>0 x(5+x)>0
Omeem: ~10.
§ 3. UppaunonanbHbie ypaBHEHHS
3.3.A01
a) V-3, =2¢>—3x=4,x=_i. 6)\/-2—=3<:>2x=9,x=4,5.
3
4
Omeem: -3 Omeem: 4,5,
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3.3.A02

a)\/2=3;£=9;x=18; 6),/—i=2;—i=4;x=—12.
2 72 3 3

Omeem: 18. Omegem: —12.
3.3.A03
DVx-S=4ox-5=16x=21. GVx-4=5x-4=25cx=29,
Omegem: 21, Omegem: 29.
3.3.A04
DVd-x=504-x=25x=-21. )JV5-x=45-x=16=x=-11.
Omegem: -21. Omeem: —11.
3.3.A05
a) ~/3x—4=5<:>3x—4=25®x=-23—9.Omeem:%.
: 13 13
6) \/5x—4=3<:5x—4=9®x=-5-.0m3em:"5-.
3.3.A06
22 22
a) \/6x+5=7®6x+5=49<:>6x=44<:>x=-3—.Omeem: 3
19 19
6)\/7x+6=5<:>7x+6=25<:>7x=l9<:>x=—7—.Omeem: 7
3.3.A07
a) J8—3x=4®8—3x=16<:>3x=—8<:>'x=—§.Omeem: —%.

6) VI-2x=69-2x=36 = 2x=-27 & x=-13,5. Omeem: -13,5.
3.3.A08

a) ,”"5'6 =3c>x;6=9<:>x—6=45<:>x=51.0meem:51.

6) Jx;4 =2<:x;4=4<:>x—4=28<:>x=32.Omeem: 32.

3.3.A09

a) 3—x=4@§£=l6<::~x=§9-. ©) 5—x=4<::~§£=16<::~x=i§-.
5 5 3 3 3 5

Omagem: §E§9- Omeem: ﬁ
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3.3.A10

9-
a) =5 "_25@9 x=50 < x=-41. Omaem: -41.
6) Y 4 8-x=20 x=~12. Omeen: —12.
Yposenns B

3.3.B01

a) / 25 5~ 25x+125 0
X - 5
25x—130

=0 x= 26 . Omeem:—. 26
5 5

6) ’ 3<:> 3 =9 3—-9x+27=0©
- x-3

<:>9x_30=0<:x=1—0—.0m3em:—'.
x-3 3 3
33B02
# -2
a) LA O & x=110.
x+2 4  x+2 16 112=x+2
Omegem: 110.
#=7
6) 6 =-1—c> 6 =L<: x o x=143,
x+7 5 x+7 25 150=x+7
Omeem: 143.
33303
#10
a) _l 1 =i X < x=-386.
-x 6 10—-x 36 396=10-x
Omeem'—386
#12
6) L IPURE R DN & x=-105.
12 x 3 12-x 9 117=12-x
Omeem: ~105,
3.3.B04
x~3 4 x-3 16 25x-75-16x-96
a) =—¢& =— =0
+6 5 x+6 25 25(x +6)
9x_]7]=0©x=19‘
x+6
Omegem: 19,
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lx—S 3  x-5_9 25x-125-9x~-99
== =<

= = =0&
Vx+11 5 x+11 25 25(x+1D
w=0¢>x=14_
x+11
Omeem: 14.
3.3.B05
2) ]3 -x 3<:?3—x___9<:)3—x—9x—63:0‘::>
Vx+7 x+7 x+7
x+7
Omegem: ~6.
6) PPN 7-x =l6<:)7—,\'—16,\'—160=0®
+10 x+10 x+10
PG Y el L DI 2. L DU
x+10 x+10
Omeem: -9.
3.3.B06
2) x+6=2c>x+6=4c>x+6-—4x+24=0c>
x—6 x~6 x-6
&30 o100,
x-6
Omegem:- 10.
6) x+4=3<:>x+4=9©x+4—9x+36=0©
x-4 x-4 x—4
Q:s—x—ﬂ=0<:>x=5.
x—
Omeem: 5.
3.3.B07
2) x+20 4<:>x+20=16<:>x+20-16x—80=0<:?
x+5 x+5 x+35
©M=0¢>x=_4.
x+5
Omeem: 4.
x+17 x+17 x+17-4x-352
=2& =} — =
x+8 x+8 x+8
<:>_3x~15=0<:»x=—5
x+8

Omeem: -35.



3.3.B08

2) 5x PN S5x ___36<:>5x-36x—36'31=

0
x+31 x+31 x+31
@-31x—31'36:0 x+36=0<:>x=—36.
x+36 x+31
Omeem: =36.
6) 3x T 3x =49<33,\r—49)c—49~46=0<:>
x+46 x+ 46 x+46
<:>—46,\5—46-49:0&),wr+49=0<::>x=__‘1'9
x+46 X+ 46
Omeem: -49.
3.3.B0Y

a) V6l = Tx+2 =1 6x* =Tx+2 =1 6x—6x—x+1 =0 &
S (-1)x-1)=0 & x=%;x= 1,

Omeaem: 1,

6) Vix'+2x-1=23x' +2x-1=4 & 3’ 3x+5x-5=0 &
& -1D)3x+5) =0 x= -—%,x =1.

Omeem: 1.

3.3.B10
a) Véx—3x'+13=2o6x-3x'+13=4 x-u-3=0&
S -3t =0ox=-1,x=3.

Omeem: 3.

6) V16x—4x*+21 =1 16x—4x* +21=1 ¥*-4x-5 =0 &

S x-5xt)=0=x=-1,x=75,

Omeem: 5.
- Yposenn C
3.3.Co1
> —2=16x1-24
a) Vix-2=4x-3& 3x-2=16x 2x+9<:>
4x-320
16x* =27x+11=0 (x-D(16x-11)=0
=1
= XZE Aad xzi o x
4 4
Omeem: 1.
o1 —1=29x2—12x+ 4
6) 2x-1=3x-2& 2x-1=9x 12x + -
3x-220
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9x2—14x+5=0 [(x—1)(9x-5)=0

=1.
Sl Tl
3
Omeem: 1.
3.3.C02
3=x2+4x+4 2x°+7x+5=0
a) —x+2<:> 2 o . =
X+220 x2-2
C>Fx+DQx+$=O¢$x=_L
x>-2
Omeem: -1,
e ~6x+9 _ [3x'-19x+28=0
6) —x -3&9 3 S =
x=320 x23
2 — — - -
N 3x° ~12x 7x+28—0<:> (x-4)3x-7) 0<=>x=4.
x23 x23
Omeem: 4.
3.3.C03
a) (X’ -9Vx+2=0¢& 6) (x’ -16)Vx+3 =0
x=-2 x=-3
Sl x=13 S x=-2,x=3. Oilx=d4ox=4x=-3,
x>=2 x2-3
Omeem: -2, 3. Omaem: -3, 4.
3.3.C4
Jx—4 ( 1 \
8) ——=Vx-4 > Jx-4 -1]=0&x=4.
)\/x—2 Jx—-Z }
Omegem: 4. '
s]x+ ( 1 )
6 x+2 & Vx+ ~l[=0&=x=-2.
)Jx+ :}x+4
Omeem: -2,
3.3.C05
x-520 x25
a) Vx-5=vYx'-25 =4 =1
x-5=x*-25 X-x-20=0

2= x25 =

xX=
(x=5)x+4)=0
Omeaem: 5.



-3>
6)_\/x—3=\/x2—9<:>{x 320 o{x23

x=3=x'~9 xz—x—6=()<:>
x23
c>{(x—3)(x+2)=0<:>x=3
Omesem: 3.
3.3.C06

a) (x+6)v2x—9 =3(x+6); O3: x€[4,5;+x)
BOJ3 x+6>0, V2x—-4=3,2x-9=9,x=9,

Omaem: 9.
0) (x+4)V3x-5=2(x+4);013: xe[§;+oo)
B O/13 x+4>0, ¥3x-5=2,3x-5=4,x=3,

Omeem: 3.
3.3.C67
)J4x2—9 5@{3—2:»0 o x<% -
a) —————=
2__ - -
J3-2x 4x* -9=25(3-2x) 4x* +50x-84=0
3
xX<— X <=
= 2 =4 2 =
2x7+25x-42=0 2x24+28x-3x-42=0
3
X <—
2
x<=—
= 2 e>dlx=-14
(x+14)(2x-3)=0 3
x==
2
Omeem: —14,
6 Jox* -4 s {2—-3x>0 o x<-§— o
=4 3 1
J2-3% 9x°=4=162-3%)  lg:2 4 48x-36=0
rx<z
<2 X< 3
< 3 2¢> 3 @ {lx==6
x=—6;x=— (X+6)(3x*2)=0 2
3 ==
3
Omeem:; —6.
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3.3.C08

Vixtd-1=
g Nrra-]=3 0 VT o i e
Vix+4-1=-3

< 3xtd =16, x=4.

Omesem: 4,
Jax-3-1=
6) Vax-3-1=2 *3-1=2 L fxie3 o
Vax-3-1=-2
S 4x-3=9x=3.
Omeem: 3.
3.3.C09

a) Vi +3x+2+4Vx -4=0 & Jx+D)(x+2) +/x-2)(x+2) =0
Jlepas yacTp obpainaetca B 0 TONLKO NpH X = -2,
Omeem: 2. *

6) Va2 +4x+3+x*=9=0 & Jx+1)(x+3) +/(x-3)(x+3) =0
JleBas yacTe obpainaerca B 0 TONBKO NpH X = -3,

Omeem: -3.

3.3.C10
a) x-5¥x-6=0, © 6) x-6Jx-7=0,
(J;_G)(J;+1)=o (\/;—7)(\/;“):0
Jx=6,x=236. Jx=7,x=149,
Omsem: 36. Omeem: 49.

Yposens D
3.3.001

a) (4x* - 4x - 3Wax? —12x+5 =0 & 2x - 3)2x + DJ2x - 5)(2x~1) =0 &>

3 1 5 1
X=X = —— X == X = —
= 2 2 2 2.

(x-2,5)(x-0,5)=20
151

Omeem: ——;—;—,
222

6) Ox* +6x=3)9x* +18x+5 =0 x+DOx-3)JBx+DB3x+5)=0

<
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3.3.D¢2

a) x'+x+4 = ¢ 6) x4x+5 =1
1-2Jr-8=0 1=2J1~15=0
(-4)(¥F+2)-0 (Vi-5)(¥F+3)-0
=16 1=25
x+x+d =16 X4x+5 =25
X+x-12=0 x+x-20=0
x+4)(x=31=0 (x+5)(x—4) =0
Omeem: —4; 3. Omeem: -5; 4.
3.3.D03

3
X+ x x +x
a) xJ—x=\/x2+9 H \/x2+9= 2 i xXox= ;X

x(x - ﬁ)(x + \/5) =N Cpeau t\/g H 0 MOAXOJHT TOJNBKO \/3— .

Omegem: \/3

6) IWxi+6=x—8x, 3IWx+6=3x—12x x'-8x = 3xX'—12x, ¥~2x = 0;
x(x ~ ﬁ)(x + \/5) =0.Cpeau +J2 1 0 noaxoauT TonbKO 2.

Omeem: -—\/5.
3.3.D04
)\/ JXH =6;sz_l=t;tz—6!+9=0(t~3)2=0,1=3
x+] 2x -1 x+1
_32_9 x-—]-—9x—9=0, 7x+10=0, x=—m.
x+1] 10 x+1 x+1 7
Omeem:—'.‘f.
6) X2 +16\/2"+1 =8; J" 2 o P8+16 =0 (14 =0, 1= 4
2x +1 x—2 2x+l
x=2 ~42 =16, x~2—32x—16=0’ 31x+18=0, x=_E_
2x+1 2x+1 2x+1 31
Omeom: A3
meem: 37
3.3.D05

a) V3x+4-Jax-T=1oBrx+d=1+Jax-7
©3x+4=1+2Jax-T+4x-7=10-x=2V4x -7 <

{100—20x+x2 =4(4x—-17) {x’ ~36x+128=0
ey = L=

10-x20 x<10
(=32} x-4)= =4,x=32

- (x-32)(x-4) OQ x=4,x ool
x<10 x<10

Omeem: 4.
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6) Vax—-11-3x+l=-11+/4x-11=3x+1 &
S1+244x~11+4x-11=3x+1 2Wdx -1l =1l-x &

11-x20 x<1l1
< = &S x=5.
4(4x 1) =121-22x + x* x=5x=33
Omeem: 5.
3.3.D06

a) V6x-5=x|-|3x-2|+] &
(3amernM, 4T0 6X-520 < x 2% = x>0, 3x-2>0).

—_ =9_ 2' ':
< 6x—5=x-3x+2+lc>\/6x__5-=3_2xc> {6)‘ 5 12x + 4x -

3-2x20
2x7=9x+7=0 (x-1D)QR2x-7)=0 x=l,x=%
== 3 = 3 = <x=1.
x<— x<—
2 2 x<—
Omeem: 1.
6) V2x-3=lx|-|3x-4|+]
(3meck 3aMeTHM, UTO T.K. 2x-320, TO x>0, 3x—4>0).
5-2x20
V2x-3=x-3x+4+12x-3=5-2x =
2x-3=25-20x+4x"
5-2x>0 <l i<l
2x-3=25-20x+45 |, <1 2 <
XTIZEITAITAY o x+14=0  |(x-2)(2x-T7)=0

<> Xx=2. Omeem: 2.

3.3.D07
) x2x+D+2x ) 2 L s0e 2 B B L Lo
X X V X
2x+1 ! 2x+1 2x+1 1
< | x- +1! =0« =-l =——
X X X X
o x<0 x<0 x<0 l
241 14 . o ox=-1.
== T |2t xo1=0 7 | D@x-1=0""
X X
Omeem: —1.
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2
6) 3(3x +4) + 4x /3”4+4=o© [x 3”“} rax 3 io0e
X X X

2
@[X 3x+4+2J o A [rra_ 2

=S
X X x X
3x+4 g@ x<04 4<::)x<0 - x<0 -
x Rl ek =— T35 +4x-4=0 |(x+2)(3x-2)=0
X X
< x=-2. Omeem: -2.
3.3.D08
) 1 . 2 7. 1 . 2 7.
Vx —dx+5 ¥ -4x+29 5T Jx—2y+1 Jx-2y+25 57
1 2 2 7
max JLU. = JLUQ)="—=+——=—==14+—=—.
N1 25 505
Omeem: 2.
) 2 + l —-2<:> 2 + l _i.
Vxi=6x+10 Vxi—6x+13 2 Jx=3+1 J(x-3)+4 2’
2 1 1 5§
maxJIU. =1 U 3)= —=+—==2+—=—,
O G ET S
Omeem: 3.
3.3.D09
foy+1=0 3x*+x~2=0
8) yX —y+l+x+3y-5=0 Ty o o
) Y 4 {x+3y-5=0 x+3y=5=0
o2
(x=-DBx-2)=0 |FTTH¥T3
i +3y-5=0 1
X - =
g y==(5-x)
3
Omeem: (-1;2), (z, 2] .
39
P+y-5=0 4x* +x-18=0
6) yx'+y-5+Jx-4y+2=0& ¥y o™ - &
x—-4y+2=0 4y=x+2

: 9
{4x2—8x+9x—18=0 (x=2)(4x+9)=0 jx=-"ix=2

< ! 2 1
4y=x+2 y:z(x+ ) y=z(x+2)

Omeem: -—9-;—L (2.
4 16
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3.3.D10
8) J(x—2y+1)? +144/Bx—-y~2)2 +25 =6

{x——2y+1=0 {-5x+5=0 {x=1
{1 <~

=
Ix-y-2=0 S5y-5=0 y=1
Omeem: (1; 1).
6) V(2x—y=1} +9+(x-3y+2) +16 =7 &>
2 -_— - = — - =
- xy10<:>5y50<___>x1
x-3y+2=0 ~5x+5=0 y=1

Omeem: (1; 1),




I'nasa 4. HepaBencrsa
§ 1. Henste anreépanveckue HePABCHCTBA

YpoBens A

4.1.A01
a) 5x-727x-5; 2x<-2 = x<-1. 6) 3x-8=8x~3; Sx<-5, x<-1.
Omeem: (—x;-1]. Omeem: (—;—1].

4.1.A02
a) 3(2x-3)-2(3x-2)<1-4x 6) 4(3x—4)-3(4x-3)<1-5x
6x-9-6x+4<1-4x; 4x<6, x s% 12x-16-12x+9<1-5x; 5x<8; x S—;‘-
Omeem; (_oo; 1] Omesem: (..Qo; E:t

2 5
4.1.A03

a) (2—x)(J§—J7)>0, (x-z)(ﬁ—ﬁ)>o,x>2.
Omeem: (2; + ),
6) (1-0)(v3-+5)>0; (x~l)(\/§—\/§)>0,x>l.
Omesem:, (1; + ) .

4.1.A04

a - x 6 x> 6 ,x>—§- x>=2
G L e T N 1 1) R A

Omeem: (=2;+ ),

: 4©x>-
6) (\/— \f—)x <—T, (\/_ J_)(\/_.*.J—) >——2- 2

Omeenm: (—2;+®).

4.1.A05
a) (2x-3)Y5x+2)2(2x-3)(5x-2) 6) Bx-1)}4x+3)<(3x-1)(4x-3)
1
(23 )5x+2-5x+2)20, 2x-320 &> x> % (Br—1X4x+3-4x+3)<0, 3x-120, x £ —5
Omeem: i; +o0 . Omeem: (—-oo; _1.] .
2 ' 3
‘ 4.1.A06
a) Sx—6<2(3-x)-3x; Sx—6<6—-2x-3x; 6) 3x+4<-5(3+x)—x; Ixt+4<-15-5x-x;
10x<12 = X006, uenoe = 1. 9x<~19 = Xyau6 genoe — —3
Omeem: 1. ‘ Omeem: —3.
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4.1.A07

SELIG W i125‘--;—9’-‘-'—2>0;—x+2>04inc<2.

a)
Omgem: (-0;2).

3+47x >2x+1, g’-—ﬁ:—’z—)f;—sx_—“>0;—x—l>0@x<—l.

6)
Omgem: (—0;—1) .

4.1.A08

a) 5—-33—’525113—% s Sx—9+3x2x+12-27; Tx2-6; x 2 —g

Omeem: [—g; +oo).

6) £+ x+2 > x+3 -3 3 3x+5x+1024x+5-10, 4x>-15, x 2 ——12
5 3 15 3 4

Omeem: l:——l;; + oo] .

4.1.A09

a) (x+7)’<(x=3)%, ((+7)~(=3))((x+7)+(x-3))<0, 10(2x+4)S0 & x<-2.
Omegem: (—w;—2]. -

6) (x—6)"2(x—4); ((x—6)—(x—4))((x—6)+(x—4))20, —2(2x-10)20 &> x<5
Omeem:; (-x; 5],

4.1.A10
2) 4+910n+ 4(33—)1)>0, 4+10n+936—12n>0 | 40-2n1>0 & n<20
Omeem: (—x;20).
6) 10-;-617n+5(24—n) <0; 10+17n:40—20n<0;50_3n<0® n>?.

Omeem: (239-, +oo),

Yposens B
4.1.B01

a) Sx*+3x<0; x(5x+3)<0; xe [_3 0] . Omsem: [_.31 0].
5’ 5

6) 3x*—8x<0; x(3x~8)<0; x e [0; —g—:l . Omgem: [O;

w | oo
|

-1



4.1.B02
a) 36x°-2520, (6x-5)(6x+5)20, (x - %)(x + .5_) >0

6
<« xe(—w;—z]u i;+oo)
6 6
Omeem:; (_co; _2] U|:.5.; + oo) .
6 6

6) 49x*- 1620, (Tx—4)(Tx+4)20; & xe (—w; _%] u[i; + oo)

7
Omeem: (-oo; - i] u|:i; + oo) .
7 7

4.1.B03
xz 2 L4
8) 92 723 59925, (+15)(x+15)<0, xe[-1515]
Omeem: |-15; 15].
2
6) 42% s X°<4-64, (x-16)(x+16)<0, x €[-16;16]

Omegem: [-16; 16].
4.1.B04

2

8) 35 2 1505 16x; x(15%-16)20 & x e (<03 0] | 1S5 40

4 s T
Omegem: 16 )

(=03 0]l s 40 |-
15

6) X2 5 4 350216x; x(353-16)20 & x & (—<o; O]U[%*wJ

4 s

Omeem: (..oo; o]u 3. + oo) .

1 16°
4.1.B05
2
a) %< 162 , x°<18 <> xe(—\/ﬁ;\[l_S)

Omeem: (-—\/IE; \/ﬁ)
6) %< 58 . 3°<14 < x o (~3; 4T4)
Omaem: (—\/1—4; «/ﬁ)
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4.1.B06
a) x’=19x+1820, (x~18)(x~1)20, x & (~c0; 1]JU[18, +0)
Omegem: (—0; 1] U[18, + ),
6) x~17x+1620 (x~1)(x=16)20, x € (~0;1] V[16, + )
Omeem: (—w;1]U[16,+x) .

: 4.1.B07
a) 2x*-9x~5<0, 2x*+x-10x-5<0 6) 5x*+9x-2<0, 5x*+10x—x-2<0
x(2x+1)-5(2x+1)<0 Sx(x+2)~(x+2)<0
(x=-5)(2x+1)<0 <= x€ (——;-; 5) 5x-1)(x+2)<0 < x € (-2; %)
1 . 1
Omgem: | ——3;51. Omegem: | =2; —) .
2 5
4,1.B08

a) (3x=7)"2(7x-3)* ,(Bx~T)+H(Tx=3)}((3x~7)~(7x~3))=0
(10x-10)(—4x-4)20, (x~-1)(x+1)<0 = xe[-1;1]
Omeem: [-1;1}.
6) (5x—4)"2(4x=5)%, ((5x-4)+(4x-5))((5x—4)-(4x-5))20
(9x-9)x+1)20 (x~1)(x+1)20 x € (—o0; —1]U[L; + )
Omgem: (—o0; —1]U[]; + ).

4.1.B09
a) ¥*(x*+9)<9(x*+9) T.x x*+9>0, 10 x°<9, x €[-3;3]
Omeem: [-3; 3].
6) X' (*+4)24(x*+4) T.k. x*+4>0, T0 x°24, x € (—0; - 2] U[2; + )
Omeem: (~o0; —2]U[2; + ).

4.1,B10
a) (x-2)(x-1)20 = xe[2;+x)U{l}
Omegem: {1} [2;+ ).
6) (x—6)(x+2)’20 = x €[6; + ) U {-2}
Omeem:. {-2}U[6;+ ).

VYpoeens C

4.1.Co1
a) (++3)+(x=5)22(x—1)’; ((x+3)+(x-5))((¥+3)+(x-5)~(x+3}(x-5))22(x-1)’;
2(x-1)(x*+6x+9+x’—10x+25-x*+2x+15-x*+2x—1)20; (x—1)}(48)>0 < x21,
Omeem: [1; + ),
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6) (x+5) +(x=3)"220r+1)’((x+5)+(x=3) W + 5 +x-3 ) (v-3)(x+5))22(x+1)’;
20+ H10x+25+x"—6x+9-2x—x"+15-x"=2x—1)20;(x+1)-4820 <> x> 1.
Omeem: [-1; + ) -

4.1.C02
a) (x*—6x+5)(x+3)°<0; (x-3)(x-2)(x+3)’<0; x €[2; 3R {3}
Omeem: {-3}U[2;3].
6) (x*~5x+4)(x+2)’<0; (x—1)(x—4)(x+2)’<0; x e[I; 4]U{-2}
Omeem: [1; 4] {-2}.

4.1.C03
a) 9x*>4x%; x2(3x-2)(3x+2)20; xe (_.oo; - %:I u{0ju [% + oo)

3

Omeem: (_oo;_z U{O}U %;.{.oo).

6) 9x’<16x*; x*(4x-3)(4x+3)20; y e (—oo; _ﬂ w{0ju B + oo)

Omsem: (_w; _3 u{0}u 2_; + w) .
4 | 4
4.1.C04
a) (¢*+ax+3)(x=2)<(x’=2x-3)(x+3), (x+1)(x+3)(x~2)<(x+ 1 )(x-3)(x+3),
(D)t 3)((x=2)~(x=3))<0, (x+1)(x+3)<0 x € (=3; 1)
Omeem: xe(-3;-1)
6) (W*-3x+2)(x-3)<(x*-5x+6)(x—4), (x—1)(x-2)(x-3)<(¥-2)(x-3)(x—4),
(=2)(x=3)((x-1)—(x—4))<0, (x-2)}(x~3)<0, x € (2;3)
Omeem: (2; 3).
4.1.C05
a) gx2+10x+16)2>(x2+10x+26)2,
((F*+10x+26)—(x*+10x+16))(x*+10x+16+x+10x+26)<0,
10(2x*+20x+42)<0, x*+10x+21<0, (x+3)(+7)<0, x € (-7;-3)
Omeem; (-7, -3).
6) (x*+12x+15)>(x*+12x+25),
((*+12x+25)—(x*+12x+15))(x?+1 2x+25+x*+1 2x+15)<0,
10227 +24x+40)<0, x*+12x+20<0, (x+2)(x+10)<0, x € (-10;-2)
Omegem; (-10; -2).
4.1.C06
a) (P33t (=T H2x=3x+1), (2F-3x+1)(*=3-x7+7)<0, 4(x—1)(2x—1)<0
X e(l; 1). Omeem: (_1., 1).
2 2
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6) (x*=5)(4x*—x~5)<(x*-3)(4x*~x~5), (4x"—x-5)(x*~5-x*+3)<0, (x+1)(4x-5)>0
xe(—0;-1) u(%; + oo) . Omeem: (_co; - 1) u(%; +oo) :

4.1.C07
a) (5x-2)(3x"—x—4)"2(4x+1)(3x"x—4)?, (3x"~x—4)}((5x-2)~(4x+1))=0,
(x+1)2(3x—4)*(x-3)20 xe{-1}u {%} U[3; + )

Omeem: (_13 0 {%} U[3; + ) -

6) (4x—1)(2x°—x-3)"2(3x+4)(2x°=x-3)%, (2x*=x=3)2((4x=1)-(3x+4))20,
(1)’ (2x-3)%(x=5)20, x ¢ {-13u {%} U[S; +0)

Omeem: {130 {_;_} V[S; + o) -

4.1.C08
a) (2x-3)(x*-x-2)<(2x-3)(10x*+11x+2); (2%-3)(10x7+1 Lx+2—x"+x+2)>0;
(2x-3)(Ox*+12x+8)20; (2x-3)(3x+2)20 = x & {_%} UB; + oo)

Ormeem. {—%}U[;—; + oo) .
6) 3x=~1)(x*+x=2) < (3x=1)(9x*+7x-1); (3x=1)(9x*+7x-1-x"-x+2)20;
Gr-1)(8x°+6x+1)20; Gx-1)(2x+ Y(4x+1)20 = x e [_%; - l] U[l; + w)

4 3
Omgem: [_l; _l]u[l; + oo) .
2 4 3

4.1.C09
a) (4x*-9)(3x’=5x-8)2(4x°~9)(2x’-5x-8); (4x’-9)(3x’~5x-8-2x"+5x+8)20;

(2-3)2x+3)(x)20 & x e (-oo; - %] w{0} u[-;-; + oo) .

Omeem: (—-oo; —;—] v 10} .UB; + oo) :

6) (25x*—4)(3x’=2x-5)2(25x*—4)(2x*-2x~5); (25x* 4} 3x*~2x-5-2x*+2x+5)20;
(5x-2)(5x+21°20, x e (—oo; - —i—] ORI} 30) [%, + oo) .

Omeem: (—oo; —%} v {0} u[-ﬁ—; + oo) .
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4.1.C10

a) X’+15x72225(x+15); x2(x+15)2225(x+15);(x*-225)(x+15)20;
(~15)(x+15)’20; x € {~15} U[15; + o)

Omeem: {-15}U[15; + ). '

6) X'~ 14x*<196(x-14); x*(x—14)<196(x~14); (x*~196)(x—14)<0;
(x+14)(x-14)20; x € {14} U (~0; —14]

Omeein: (—w; -14]w {14},

Yposehwn D
4.1.D01
a) 36x*+35x°-1<0; (x™+1)(36x*-1)<0; (x*+1)(6x—1)(6x+1)<0;

xe[_.l_;l]'Omeem: _l;_l_ .
6 6 6 6

6) 49x*+48x"~1<0; (x*+1)(49x°=1)<0; (x*+1)(7x=1)(7x+1)<0;

xe __1.;_1_ . Omeem: [_-1-,—1-]
77 77

4.1.002
a) (3x—4x+1)"2(2x%-3x+3)"; Bx—4x+1)’2(2x*-3x+3)%;
(B x+142x°3x+3)(3x"—4x+1-2x"+3x=3)20; (5x*=Tx+4)(x*=x-2)20;
5x’~7x+4>0 npu Beex x. (x—-2)(x+1)20; x € (o0} — 1] U [2; + )
Omeem; (—0; —=1]U[2; + %)
6) (3x*=7x+2)"2(2x°-5x+10)%; (3x*=Tx+2)’~(2x-5x+10)2>0;
(BT r2)H 2 =5 x+10) 3P~ Tx+2-26%+5x-10)20; (5x°=12x+1 2)(x*-2x-8)>0;
5x*-12x+12>0 npu Beex x. (x—4)(x+2)20; x & (~o0; — 2] U[4; + )
Omeem: (—oo; —2]U[4;+ ),

4.1.D03
a) (9x*-9x-10)’s(8x"-9x-9)’;9x*-9x-10<8x"-9x-9; x~1<0; x'<1; xe[-1;1].
Omger: {-1; 1].
6) (8x*-8x+7)’<(7x"-8x+23)’; 8x* —8x+23; x*<15; x e [-2;2].
Omsem: [-2; 2].

4.1.004
a) (3x—4)°>(4x-3)% (3x-4)">(4x-3)%; (3x—4+4x-3)(3x—4—4x+3)>0;
(Tx=-T)(—x-1)>0; (x—1)(x+1)<0; xe (-1 1)
Omgem: (-1; 1).
6) (2x-3)">(3x-2)% (2%-3)*>(3x-2)%; ((2x=3)+(3x-2))(3x—-2-2x+3)<0
(5x=-5)x+1)<0 = xe(-11)
Omeem: (—1; 1).

34



4.1.D05
a) (25-3)°<(3-2x)’, (2x-3)’<3-2x; 4x*~12x+9<3-2x; 4x*10x+6<0;

2x*-5x+3<0; (x-1)(2x-3)<0; xe[ z ) Omaem: (1 -;-)
6) (3x—4)°<(4-3x)’; (3x—4)’<4-3x; 9x*24x+16<4-3x; 9x*—21x+12<0;
3x%-Tx+4<0; (x~1)(3x—4)<0; x € (1; i;-) . Omeem: (1; %) .

4.1.D96
a) |3x—1 1x+6](6x°—1 1x+3)20; |(3x-2)(x-3)|(2x-3)(3x-1)20;

et 3oe)ofl
or (i),

6) |4x’~12x+5|(5x*~12x+4)20; (2x-5)(2x-D)i(x-2)(5x-2)20;

xe ~oo;z u[2;+<>o)u{l
5 2

o (i

4.1.D07
a) (x*—4x)*+2(x*—4x)-35<0; (x*—4x-5)(x*—4x+7)<0; x*~4x+4>0 npu Bcex x;
x—4x-5<0; (x-5)(x+1)<0; xe(-1;5).
Omesem: (~1; 5).
6) (x*+3x)°+2(x*+3x)-24<0; (x*+3x+6)(x’+3x-4)<0; x*+3x+6>0, NpH Bcex x;
x*+3x-4<0; (x+4)(x~1)<0; x € (-4;1).
Omeem: (4, 1).
4.1.D08
a) (x +6x+1 l)(x +6x+13)<8; (x*+6x+11) +2(x +6x+11)-8<0;
(*+6x+1 1—2)(x +6x+11+4)<0; (x*+6x+9)(x* +6x+15)<0;
(x+3)2((x+3)+6)<0 = x = -3.
Omeem: 3.
6) (x*-8x+18)(x’-8x+19)<6; ((x—4)*+2)((x—4)*+3)<6;
[(x—4)*+2>2, npu Beex x; (x—4)™+323, npu Beex X] & (x4 =0 > x = 4.
Omesem: 4.
4,1.D09
a) (F*—Ax+7)( +2p+10)27; ((x-2)"+3)((r+1)’+9)<27. HepaBeHCTBC BepHO,
Tonbko mpH (x-2)° =0, +1Y =0 x =2,y =-1
Omeem: (2;-1).
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6) (x*-2x+9)()*+4y+7)<24; ((x—1)*+8)(+2)’+3)<24. HepabeHcTeo BepHo,
TOJIEKO TPH (x—l)2 =0, (y+2)2 =0,x=1,y=-2
Omeem: (1; -2).

4.1.D10
a) 7(x—5)2+5(y—7)256, T.K. X, y LeNble, TO HECIOKHO BUAETh, YTO HEPABEHCT-
'BO BepHO, ecM x-5 =0, ny-7=0mm (-7’ =1 =>x=5,y=7ummy =38
HIH Yy = 6.
Omegem: (5; 7Y, (5; 8); (5; 6).
6) 9(x~11)*+1 1(y—9)2.<_10, T.K. X, ¥ LUelisie, TO BTopoe cnaraemoe > 10, ecnn
¥#9, T.e. HEPAaBEHCTBO BEPHO, TOJIBLKO e y =9 W x—11 =0 wm (x-11)’ =1
Sy=9%x=11uwux=12ummux=10
Omeem: (11; 9); (12; 9); (10; 9).

§ 2. IpoGRO—pauMoORaIbHbIC HEPABEHCTBA

Yposenn A
4.2.A01
a) SO;Jc<—Z 6) zo;x>—3
3x+2 3 2x+3 2
2 3
Omeem: (—oo; -—). Omeem: (-——;+oo).
3 2
4.2.A02
a) 2)2—1 >0;x>l 6) 3x2—2 <0;x<E
4x° 43 2 5x°+7 3
Omeaem: (l;+oo). Omegem: (—oo; —2-)
2 3
4,2.A03
3 2x 2 3x
a 2 6 <
)x2+5 x*+5 )x2+4 x+4
2“:—350<:>xs-3— 3);«2_>.0<:>x23
x“+5 2 x"+4 3
3 2
Omeem: (—oo;—- . Omeem: {—;+oo).
2 3
4.2.A04
2 2
a) = >0;x<Z 6) 6x +1<0;x>}—
2-3x 3 3-2x 2
2 3
Omeem: —OO;E . Omeem: E;+oo .
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4,2,A05

4x* 7
a) <=
4x+3  4x+3

2
4x° +7 <0;x<—--3-

4(x+ 2) 4

4
Omeem: (._w; _2) .
4

4.2.A06
2 3

<
5x-4 Sx-—

a)

4.2.A07

5 4
<
3x-2 2-3x

9

3(x—-E
3

Omeem: (_00; .2_) .

a)

3

Omeem: (.l_, + Qo) .
4

4.2.A09

2x-17 x-2
>
3x 42 3xt42

a)

<0<:>x<2
) 3

425

3x+4 3x+4

—4$0; x<—i
3(x+~—) 3
3

Omeem: (_w; _2)
4

2 3
>

4x-3 3-4x
5

4x-3

>0«::>x>2
4

Omeem: (i;.',.w].
4

2

x +3S 2

4x+5 4x+5

x*+1

4(x+£)
4

Omeaem: (_w; _i) .

6)

M x<—'5"
SO’ 4

4

7x-3 x-3
<__..__—
23 +3  2xt 43

6)

87



X -
3x°+2
Omeem: (5, +»).

4.2,A10
2x—-9s 2x-3
Sx+4 5x+4
4

20, x> ~—
Sx+4 5

>0;x>5

a)

Omgemn: (—%; + eo) .

éz—x<0,x<0
2x°+3

Omesem: (—o; ().

3x-5 >3x+2
6x+5 6x+5
7

6(x + 2)
6
5

Omeem: (—oo; - —) .
6

6)

SO;x<—2
6

Vposenn B

4.2.B01
a) 24 >0; 4 >0
4x° -9 (2x-3)2x+3)

Omeem: (—oo; - —3-) ] (-‘1, + oo) .
2 2

9 9

6 <0; <0
) 9x’ -4 (Bx-2)3x+2)
Omeem: (-——2-;3
3°3
4.2.B02
9x* ~1 Bx-DGx+1)
a ; <0;
) 37ra 3xi+ 4 !
Omeem: (—-l,—]-)
33
- _ .
6) 4x2 1 ;(2x 13(2x+1)>0;xe ~
4x°+5 4x° +5
Omeem: (-—w, ——l-] u(l; + oo) .
2 2
4.2.B03
a) 4 S 3 7

2 H . >
¥=16 16-x'" (x-4)(x+4)
Omegem: (—0;—4)U(4;+x),

88

(5]
el-==1.
33

0; xe(—w; -4y 4; +).



5 2 7

< ; <0; xe(-9;9
%) x' =81 81-x*" (x-9)(x+9) ¥
Omeem: (-9; 9).
4.2.B04
2 2
g 2l . 2041 L, x € (=905 = 5) U (5;+ ) .

25-x2 7 7 (x=5)x+5)
Omgem: (—0;—=5)U(5; + ).
43 +13 - 4x'+13

O o 2 Grigen 0 FECHY:
Omeaem: (—4; 4).
4.2.805
7x? 9 7x*+9

2>

a) 3 > 3 ; >
49x" =36  49x° =36 (Tx~6)}7x+6)

(=3 oG- omem (=55 )
x| =0y —— |U|=;+0 |, Omgem: | —0; == U} =3+ |,
7 7 7 7

4x* 9 4x* +9 7.7
6) P < 2 ; 03 i
36x*-49  36x°-49  (6x-T)(6x+7)

66
7 17
Omeem: [-E, E) .

4.2.B06

6 5 11

a) < :
x(x=3) x(3~x) x(x~3)

Omeem: (0; 3).

5 4 9
6) > ;
x(x=2) x(2-x) x(x-2)
Omeem: (—0; 0} (2;+ ).

<0; xe(0;3)

>0; xe(—w0;0) (2 +x)

4.2.B07
xt-x-6 (x=3)(x+2)
20; 20; ~e0; - 2]U[3; +
2) 2x2+9 2x2+9 * € (-0~ 2]V 3 4 0)

Omeaem: (—wo; —2]U[3; + ).
2 -— —
6) X +zx 1250; (x 32(x+4)
3x*+9 Ix‘+5
Omsem: [—4; 3]. v

£0; xe[-4;3]
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4.2.B08
2 3 1
a) —; <— ; >
x°=2x-24 x"-2x-24 (x-3)(x+4)
Omeem:; (—w0; — 4) U (6; + )
3 4 1
2 > 2 ;
x=3x~-18 x"=-3x-18 (x-6)(x+3)
Omeem: (-3; 6).
4.2.B09
2 _ _ 2 _ - _
2) x2 205 x2 8 ;x 2x 1250;(x t)(x+3)$0;xe[—3;4]
Sx*+12 5x°+12 Sx°+12 Sx“+12
Omeem:[-3; 4].
x* =21 L _9-x x2+x—30>0. (x+6)(x-5)
4x+11 ax 4117 4x’+11 7 4x*+11
X € (—00; = 6] U[5; + ) .
Omeem: (—o0; - 6] U[5; + ).

0; xe(—0;-4)U(6;+x).

<0; xe(-3;6)

20;

4.2.B10
2) (4x2 3) > )Zc : (4x 3+x2)(4x 3-x) >0 (5x 32)(3x 3) >0;
Tx"+3  7x°+3 Tx"+3 Tx°+3

xe(—w; %Ju[l; +) . Omeem: (—00; %}U[l;*’ ).

x? 2(3x—2)2 _ (3x—2—x)(3x-—2+x)so_ (2x-2)(4x-2)

6 ; ; <0;
) 3x+7 3% +7 3xP+7 3xP+7
xe[l;l]. Omeem: [1;1].
2 2
Yposens C
4.2.Co01
: 7 3x° ( 5)
<0- U oy —-— 1| <0; xe{0} | —o; ——
2 3Ix+7 xe {0 [oo 3) 6)2)«:+5 xel0 2
7 5
Omeem: ~oo;—-—3- v {o}. Omeem: —oo;-—E v {0}.
4.2.C02
2 2
R MY P G k) MDY PP ¥ YUT VI
x‘-9 (x-3)x+3)

Omegem: {-4} 0 (-3;3).
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(x+7) <0 (x+7)}
x*=36 " (x—6)(x+6)
Omeem: (—6;6)U{-7}.

0) <0; xe(-6;6)u{-7}.

4.2.C03
16— x* Cx=-)(x+d) 4 .
a) 3y 20; 3y <0; xe[-43)u(3; 4]

Omeem: [-4;3) U (3;4].
25-x7 50 (x=5)x+5)

2 (x-4)? © T (x-4) <0; xe[-5;4)v(4;5]
Omeem: [-5;,4)V(4;5].
4.2.€04

4x 5 4x-5 55 5
a) 5 >— ; >0; xe|~—1—=lUj—;+0],
16x°—25 16x*-25" (4x-5)4x+5) 4 4 4
Omesem: —2;2 U] 2;+oo .
44 4
3x 4 3x-4 4 4 4
6) — >— ; >0; x| ——;— Ui —1+o|.
9x°-16 9x*~16 (Bx-4)3x+4) 33 3

Omeem:. (—i;i)u i;+c° .
33 3

4.2.C05
2) Ix-2 _3x-2 (3::—2)(4::’4,9—4;8—5)> ) 4(3x-2)
4x2 497 4x*+57 (4 +9)4x*+5) T (AxP+9)(4x*+5)

2 2
xe{—;+o|. Omeem: | —;+ o |.
[3 ) [3 )

2 2
4x-3 S 4x-3  (4x-3)(3x"+8-3x —5)<0. 3(4x-3)

6 > ; <0; <0;
) 3x*+8  3x*+5 (3x* +8)(3x* +95) GBx2+8)(3x* +5)
xe (-oo; —3-] Omeem: (—oo; i] .
4 4
4.2.C06
a) — L 47x 0, 224 505 xe (@ +00)\{4).

z < t4 < 3

x=4x x-4 x(x-4) (x—4)x
Omeem: (0;4) U (4; +0).
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6 1 6-x x-6
< N <VU;
x'=6x x-6" x(x-6) x(x~6)
Omsem: (0, 6) U (6; +x).

>0; xe(0;+,.{6}.

4.2.C07
2 2_ -
NI it B el I P C ) CA ) RSN Y
2-x x-~2 x=2 (x-2)

Omsem: (=2;,2)U(2; + o).
2 2
2 X —ll; X —9> : (x=3)(x+3)
3-x x-3 x-3
Omsgem: (-3;3) U (3;+ ).
'4.2.C08
x =3x*-10x oy x(x=5)(x+2)
¥ =3x=10 " (x=5)x+2)
Omeem: [0;5) U (5;+ ).
x3—4x2—12x<0. x(x—6)(x+2)
X =dx-12 = (x=6)(x+2)
Omsem: (—o;-2) U (=2;0].

6) >0; xe(-3;+0)\{3}.

x-3

20; xe[0;+«)\{5}.

6) <0; xe(-;0]1\{-2}.

4,2.C09
3_ 2 (y -
2 X —Ox +2Oxs0; x{x - 4)(x 5)SO; xe[0; 51\ {4} .
x-4 x-4

Omeem: [0; 4)w (4;5].
x*-8x7 +15x x(x=3)(x-5)

6) <0; <0; xe[0;5]V{3}.
x-3 x-3
Omeem: [0;3)w(3;5].
4,2.C10
1 1 x+8—x+7 15
> ; 0

3

a) ; >3 >
x-7 x+8  (x=T)x+8) (x—7)x+38)
x € (-0, -8) (7, + o)
Omegen; (—o0;~8) U (7; + ).

1 1 X+7-x+8 15

< ; <0; <0

x—-8 x+47 (x=-8)(x+7) (x=8)(x+7)
xe(-7;8)
Omsem: (-7, 8).
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Yposenn D
4.2.D01

3 2 2 _ 2 _ _
2) x° —4x 25x+10020; x(x-4)-25(x 4)20; (x‘=25)(x-4)
4~-x 4-x x-4

xe[-5;5]1\{4} . Omeem: [-5;4) LU (4;5].
¥ =3x*-16x+48 . x*(x=-3)~-16(x-3) <0 (x=-4(x+4H(x-3)

<0;

o 50 : <0;
3-x x-3 *-3

x €[~4; 41\ {3} . Omeem: [-4;4]\{3}.

4.2.D02

2 _ .52 2_3 2
g LW LGl

ox"+2 9x"+2
(xz+3x+4_x2+3x)(x2—3x+4+x2-—3x)<'0‘

9x*+2 o

2 — -
Ax 23X+2)_<_0;(x lZ(x 2)50;xe[l;2]-

9x* +2 9% +2

Omeem: [1; 2].
(x> +2x)? S (x*+2x-6)°

6 > ;
) 8x+3 8x1+3
(x2+2x+x2+2x—6)(x'2+2x—x2-2x+6)>
8x2+3 -
2(x*+2x ~ 3)(6) (x+3)x=~1) -
20; 20; —o0; = 3JU[}; +©).
8x*+3 8x*+3 * € (=0 = 3]V +e0)
Omeem: (—o0; —3]U[]; + ).
4.2.D03
X —4x+3 _x'-4x+3 (x—l)(x—3)(3x2+5—2x2—5)SO.
2x*+5 T 3x*45 (2x* +5)(3x* +5) ’
x*(x=1)(x=3)
<0; I; 3]u{0}.
ar+nearg - *elbAVi0

Omeem: {0} U[1;3].
¥ -3x+2 <X 2-3x4+2  (x-D(x=-2)(4x*+7~3x2=7) <0:

%) IxX*+7 < 4x* +7 ’ GBx*+7Ax*+7)
*(x=1N(x-2) . )
Ge + A1 7) £0; xe[l;2]w{0}.

Omsem: {0} V[1;2].
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4.2,.D04
x~2 S x-5 (x—2)(x+4)—(x-5)(x+7)>0;

x+7 x+4’ (x+7)(x+4)
x2—2x+4x—8—x2—~2x+35> ) 27 o0
(x+7)x+4) T (x+T(x+4)

x € (-0, = 7)U(~4; +»)
Omeem: (—c0; —7) U {~4; + ).
x-3 <x-4 C(x=3)(x+5) - (x=4)x+6) <0:

6) ;
x+6 x+35 (x+6)(x+5)
2 - _ 2__
X +2x-15-—x 2x+24< : 9 <0; xe(=6,-5)
(x+6)x+5) (x+6)(x+5)
Omeem: (—6; -5).
4.2.D05
2 2 2_
a)(3x—4] +(3x+4) S29x2 16;
x+2 x-2 x° -4
(x- 4)2(x— 2+ (Bx+4)*(x+2Y)-2(3x - 4$)3x + H(x+2)¥x-2) <0:
(x* -4y} o
((3x—4)(x—2)—(3x+4)(x+2))2<0.(3x2-10x+8-3x1—10x-8)2SO.
(x? - 4)° - (x* - 4)? ’
= 2
(zzox)250©x=0.
(x"-4)
Omeem: Q.

2x-3Y (2x+3Y _,4x*-9
6)(x+3) +(x—3) R
(2x=3)’(x=3)" + (x+3)'(2x +3) - 22x = (2x +3)x =3)x +3) _ .

s

(x* -9y
((2x—3)(x—3)v(x+3)(2x+3))2<0,(2x’-—9x+9—2x2—-9x—9)1<0.
(x* -9)* o (x* -9) o
CB o crne
i
Omeem: 0,
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4.2.D06

2) 9 __ 18 +8<0’8(4x+5)—18(4x+5)+9 0:
(4x+35)° 4x+5 (4x +5)°
(4(4x+5)-3)(2(4x+5)-3) 0;(16x+17)(8,:+7)<0;xe(_11 —1).
(4x +5)° (4x+5) 8
Omeem: (—1—7;—-7—)
16 8
2_
6) 4 __ 16 +15>0;15(3x+4) 16(:1x+4)+4>0,”‘
(Bx+4)" 3x+4 (3x+4)
1572-161+4 = (51-2)(31-2); LEX*HH-26Cx+)=2) .
(Bx+4)
(15x+l8)(9x2+10) 0,xe(—-oo;_lg)u(—mﬁoo)\{—i}.
(Bx+4) 15 9 3
( 4) (4 6 (10 ]
Omeem: | —0; = — U] ——; =— |U| =—; + 0 |,
3 375 9
4.2.D07
a) 3 +— 4 25; 32 <3, npn mobom x;
x +8x+17 x"+8x+18 (x+4) +1
——————< 2, nipu MOOOM X = CymMMa 25 TOJIbKO TIpH X = —4.
(x+4)" +2
Omeem: —4.
2 5

+ 26; <1, npH moboM x, kpome —5;
105427 X 4105426 (x+5p+2 T pome;

—————— <5, npy JuoOOM x, KpoMe =5 => x =-5.
(x+57+1 P _ P
Omeem: —5.

4.2.D08

s (42428 ————
Yy -6y+10 (x+2) (y-37+1
YTO HEPABEHCTBO BEPHO, TONBLKO eciix+2 =0H -3 =0=>x=-2,y=3
Omeem: (-2; 3).

a) X’ +4x+6< , HECJIOXKHO BUJETD,

6) x2—6x+ll$—-z-:—- (x-3)+ (—-—24)—-——— HECNIOKHO BHIETH,
Yy +4y+6 +

YTO HEPABEHCTBO BEPHO, TONBKO ecii X—-3 =0, 42 =0=>x=3,y=-2
Omeem: (3; -2).
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4.2.D09

1 2 9 1
a ¥ >, T.K X HY Henbie, T0 ————<—, (x+35)2 %1
) 26+ TSO- 010 Y ey g Y
2 < 2 =—1—, (y-3)* #1, T.e. HEPABEHCTBO BepHO TONEKO TPH

S(y-37 20 10

x=%1-5y=%1+3

Omeem: (—4; 2); (—4; 4); (=6; 2); (-6; 4).
1

6)

+ > — , QHANOTHYKO, T.K. X, ¥ — LiS/bIS, TO
S(x+2)  2(y-4)7 10 Y

g(x3+—2)2 S-s—?—“ = 5:% , Ip4 (x+2)2¢1, ?(y_l-—T)z_ S% , mpu (—4)%1,
T.€. HEPABEHCTRO BEPHO, TONBKO ecnH X = £1-2 3 = +1+4
Omeem: (~1; 3); (=1, 5); (=3; 3); (=3; 5).

4.2.D10

1 1 .
a =—, T.X. X,y —uensle, To 9(x-7)29 npy
) G 79 8 yoHe (x=7y29 rp
x£7, 7(y~9)2>8, y#9, 10, 8. Torjaa HEpaBEHCTBO BEPHO, TONLKO €CNH X = 7, A
y =8, 10. (TTapa (7; 9) He perenne, T.K. ABAASTCA HyJleM 3H5aMeHaTens.)
Omeem: (7; 8), (7; 10).
1 ,
6 22—, T.K X, y— uensie, To 7{(x-5)27, x#5
) T +5-77 "6 Y *x-3)
5(»~7)">6, y#6, 7, 8 => HEPABEHCTBO BEPHO, TONBKO €CAH X = 5,y = 6, 8.
(Tlapa (5; 7) He peuierHe, T.K, ABJAETCA HyJNeM 3HAMEHATENA.)
Omeem: (5; 6); (5; 8).
§ 3. UppauneHansHbie HePABEHCTBA

Yposenn A
4.3.A01
2) 3W2x =9 >0;24-950; x> 6) 7\3x—8 > 0; 35850, x> 3
2 3
Omeem: .9_; +o0 | Omgem: (E, + og)
2 3
4.3.A02
a) V5x+8<0;5x+8=0; x=—§~ 6) v8x+5<0;8x+5=0; x:-——Z—
Omeem: —§-. Omgem: —g T.K. Koperb Bcerna
HEOTPHULATENTbHEI
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-4.3.A03

a) (> +8)x+8>0,x>-8 6) (X +6)0Wx+6>0,x>-6
Omaem: (-8;+©) . Omeem: (~6;+ ) .
4.3.A04
2 2
2) Vi12x? +11 SO;x>l-2- 6) J16x +15$0;x>£
12-11x 11 16-15x 15
Omeem: £;+oo . Omeem: (léﬁoo .
11 15
4.3.A05
7 5 2 5 5
a 2 ; 20;x>=.0meem:. | —;+0|.
)~/3x—5 V3x=-5"f3x-5 3 (3 )
5 3 2 7 7
6 > ; 20, x>—.0mgem:. | —;+o |,
)J4x—7 Jax-7"Jax-17 4 (4 )
4.3.A06
a) 6 < 7 ; 6x-7 SO;xSZ-. Omeem:; (—oo;l].
Vari +11 7 V22 +11 V252 +11 6 6
6) 4x < 2 : dx-9 <0; xsg.Omeem: (—00;—9—].
V3x2 410 A3 +10 322 +10 4 4
4.3.A07
’ 2 , 2
a) 4x +72 3 5 4x +7+320;x>—5-.0meem: —5-;+oo .
2x-5 5-2x 2x-5 2 2
’ 2 / 2
6) >x +92 2 : 5% +9+220;x>l.0meem: (Z;+oo).
Ix-7 7-3x 3x-7 3 3
4.3.A08
a) =5 x> 6) 223 S0 k>3
Jidtes 07 Jaxr+3 4
Omegem; (-—;—;+00). Omeem: (~%;+ao].
4.3.A09
a 15x+3 < 2x-3 : Bx+13 <0; x<-1. Omgem: (—0; ~1).
V32412 A3x 412 V1362 +12
12x+7 2x-3  10x+10

> ; >0 x>-1. Omeem:; (-1, +y,
VI 10 Vi1x2 410 V112 +10

"4-4039



4.3.A10
2) 4 > Sx ;Sx—4
V241 e+ axt 41
5) 3 < 2x : 2x-3
Vaxi+3  Vaxt+3 Jaxt+3
Yposenr B

<0; xsi, Omeem: (-00;—‘1 .
5 5

20;x2—3-.0meem: i;+oc>).
2 2

4.3.B01
a) > >0, > >0; XG(—OO;——S—]U(—S-;+OOJ,
Ji6xt-25 J(dx+5)(4x-5) 4) \4
Omeem. (-oo; —i)u(i; + oo) .
4 \4
0) e >0; = >0§xe(—°°;—lJU(l;+oo).
V3657 -9 J(6x=3)(6x +3) 2)7\2

Omeem: (—oo; ——l—) u(—l-; + oo) .
2 2

4.3.B02
1 _ -
g9 3><2x+3)<0;xe(_2;2),
Ji3x2 +11 Vi3x? +11 22

Omsem: —i;—3— .
2°2

2 —
9x* -4 50 (3x 2)(3x+2)>0; xe(—w;—g)u(—%;+w],
Viaxr +11 J14x? +11 3)°\3

Omsem: (—oo; - E) u(g; + 00) .
3 3

4.3.B03

a) (36x? — 49)V36x + 49 2 0; (6x~7)(6x+ T)V36x> +49 20

( 71 [7 ) ( 7] [7 )
X€| —0;—— (V| —=;+0o |. Omeem: | ~0;—— || —;+0 |.
6 6 6 6

6) (25x% —36)25x% +36 <0; (Sx~6)(5x+6)Y25x7 +36 <0 ;

6)




4.3.B04
V3x*+7 <0 V3xi+7
16-x* T (x-4)(x+4)
Omaem: (—0; —4)U(4; + ) .

V1457 +3 50 V14x* +3

a) >0; xe(—x;-4) U4 +x).

%) 49— x* ,(x_7)(x+7)<0;xe(-7,7).
Omeem: (-7; 7).
4.3.B05
5x° 2 5x+2

N 0
? \/25x2—4 g \/25x2—4 J(Sx—23(5x+2) g

( 2) 2 2 2
xX€| —0; —— U] —;+0 |. Omgem: | —0,—— |U| —;+x |,
5 5 5 5

6) 4x? - 3 . 4x* +3
V16x2 -9 V165> =9 J(4x—-3)4x +3)

( 3) (3 ) 3) 3
X €| —0;—— U] —;+ |.Omgem: | 0, —— U] =+ |,
4 4 4 4

4.3.B06
a) 4x2ax? +9 2 9Jax* +9; (4x? —9)4x* +9 20 ;

(2x—3)(2x+3)\/4x2+9 20; xe(-w;—%)u(%;+w) .

Omee}n: (—oo; - i) v (2, + oo) .
2 2

6) 9x?V9x? + 4 <4Vox? +4;(9x* - 4)ox +4 <0 ;
Bx-2)Bx+2V9x* +4<0; xe [—%; %] )

Omeaem: [-——2-; —2-} .
33

4.3.B07

f 2ox-30 -
a) X zx 20; (x 62)(x+5)20;xe(—oo;-—5]u[6;+
6x° +7 6x°+7

Omeem: (—w0; —5]U{6; + ).

4+



X +x-42 (x+ T)(x-6) '
6 20; >0; ;- ; .
R e *e (o= T]Vl6 + )

Omgem: (~w0; —T]U[6; + ).
4.3.B68
a) 4 < 2 ; > >
Vxt43x-18  Vx +3x-18 " J(x+6)(x-3)
x€(-0;—-6)U(3;+ ),
Omgem: (—0; —6)U (3; +).
4 7 3
< ; >
Vit +5x=24 x'+5x-24 " J(x+8)(x-3)
xe(—0;-8)UB;+x).
Omeem: (-0, —8) U (3; + ),
4.3.809
2 : 2
a) % +24 < 10x ;x -—10x+24_<_0;(x—6)(x—4)
VIsx 411 V15224117 1552 +11 VI5%% +11
Omeem: [4; 6].
x*+20 12x  x*-12x+20 '(x—2)(x—10)>0_

>

.
>

<0; xe[4;6].

> . >0;
V142 +17 J14x2 4177 14x* +17 J1ax* +17

x € (=o0; 2] U10, + 0) .
Omeem: (-} 2]U[10, +©),
4.3.B10
(x-3P _(2x-5?% Q2x-5-x+3)2x-5+x~3)
2 ; <0;
Vil +4 37 +4 J3x +4

(x-2)3x-8) . [2._%]
N o Rt e

Omeem: [2; _8.] .
3

(x=4? _(x-8)" (x-8-x+)(3x-8+x-4)
sxi+6  Vsxteo J5x +6 ’
(2x - 4)(4x —12)

V5x' +6

Omeeny. (—o0; 2) U (3; +95).

a)

20; xe(—0;2)U(3;+»),
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Yposens C

4.3.C01
x<i -
a) Gx-ax-350 < X450 1773 xe[}-;iJ.
4x-320 3 43
X2—
4
Omeem: [i,i .
4’3
3
sx-320 _|*75 3.5
6) Bx-5W5x-3<0 & [2X 722V o S o oxel >
3x-5<0 5 573
x<—
3
Omeem: [é,é_]
5'3
1 4,3.C02
1
2 \/6—x20 - gx+1>0© ¥>-= XE(_1;6].
2x+1 6-x20 £<6 2

Omeem: (__1_; 6]-
2

2
6 ,/4_xso - 2—3x<0<:> x>§:>xe(£;4 . Omeem:
2-3x 4-x20 3
. x<4
4.3.C03
V’x<£
2 S5 g o [x-5s0 _ [*5G :”E(_i;i].
Jax+3 4x+3>0 ) 3 46
Omeen: (_2,2] .
4°6
x<4
Sx—4 sx-4<0  |*3 > 4]
6) - <0 = YETes !
)V6x+5 {6x+5>0®<x>_ ( 65

Omeem: (_i;i .
65
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4.3.C04

20
5% 2 SJx+2 {x?_O * [ 3)
< : <0

; e 3;X€
4x-3 3-4x 4x-3

4x-2<0 X <=
4
Omeem: {0;3)‘
4

x20
\/ \/ 2
ANx < 3 .4 x+3<0<:>{x 0 [ 2)

; e ;
3x-2 2-3x 3x-2 3x-2<0 x<§

Omeent: [0; E) .
3

4.3.C05

a)

6)

(20
a) 2x < L ;2\/;+“<0<:> * =xe(0,2).
x(x=2) x(2-x) x(x-2) x(x-2)<0
Omeem: (0; 2).
20
Wa 13 axe1s o [ = xe(0,4).
x(x—4) x(4-x) x(x-4) x(x-4)<0
Omegem: (0; 4).
4.3.C06
7 e x=7
a) —7(—x———~7—)~—20<:> x=7=0 = 5<:>xe(—-oo;2)u{7}.
5-6x 5-6x>0 x<g 6

Omeem: (—00; %)u{7} .

5(x—5) x=5 x=3 2
X— =
6 20 & = & xe| —w;= [u{5}).
) 2-Tx [2—7x>0 x<:2/- ( 7)

Omeem: (‘oo; —,2;) v {s}.

4.3.C07
3 2 2 _ 1 _
2) 16x—x > ;x(]6—x)20;x(x 16)50{x 16>0
Jxi-16  Ixi-16 ¥ -16 x<0
Omegem: (~o;~4) .
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< xe(7;,+ ).

6 49x - x° SO;.17(.1¢"‘--49)20<:> x'-49>0
Jx? -49 Vxt-49 x20

Omeem: (7;+ ).

4.3.C08
VI2—x—x? -2<0 <2
12—-x-x <0 o {x {x

< (=3
x-2 12-x-x*20 (x+4)(x-3)<0

a)

x<2
= < xel4;,2)

xe[4;3]
Omeem: [-4; 2).

J6-—x—x x-1>0 x>1
6) — 20 & = =
) x-1 {6—x—x220 {(x+3)(x—2)£0
- x>1 - 2]

e&;

xe[-3;2] x
Omeem: (1; 2].

4.3.C09
2 Jx+7 2\/x+7; \/x+7(x-5—x—5)20;

x+5 x-5 (x=5)x+5)

N/ 72
x—”so = x+720 < xe(-5;5)
(x~5)(x+5) (x-5)(x+5)<0
Omegem: (-5; 5).

6 \/x+9sx/x+9 : \/x+9(x+6—x+6)so;

x-6 x+6 (x=6)(x+6)

V : 9>0 '
__ig_go P X+ :>xe(~6;6)
{(x-6)(x+6) |[(x-6){x+6)<0
Omaem: (—6; 6).

4.3.C10

2 J¥-16 Jx'-16+2
a) < ; >0 <

3-x x=3 x-3

2-162> -4 >0
o ¥ 16>0<:> (x—M(x+4) o re3:4]
x=3>0 x>3

Omsem: (3; 4].



2__ 2_
3 <\/x 9.\/x 9+3>0€:>

6)

2-x  x-2 7  x=2
<:>{xz—920@{(x—3)(x+3).>.0:>xe(2;3]
x=2>0 x>2
Omeem: (2; 3].
Ypogeun D
4.3.Dd1

2 P -
Vax* -12x 45 <0: J2x=-5)2x-1) <0 o

2x*=3x-2 T 7 (x=-2)2x+1) ~

L1o| 2,
{<2x-5><2x—1>zo "e(*’z]”[fm) ( : l]
Py =Y & Xe —'2—;'5 .

(x-2)2x+1) <0 xe(—%; 2]

Omeem: (—l;l .
22

Jox*-23x+7 <o Jex=13x-1)

3x*-8x-3 T (x=3)3Bx+1)

a)

0)

<0 &

xe(m-l]u[zw)
{(2x-—7)(3x+1)_>.0_ 372 ( 1_1]
o (=3 I = -—3—,5 .

(x-3)3x+1)<0 xe(—%ﬂ)

Omesem: [—-1—,—1-]
33

4.3.D02
J2 1 - —_
a 3x -—16x+52 : Bx-1D(x-3) >
ViIs-2x -5 J-(x+5)(x=3)

1 .
o {(3x-l)(x~-5)20¢> xe(%o,g]u[i‘*‘w)@ xe(—S;-l-]-
(x+5)(x=3) <0 3

x€(=5;3)
1
Omeem: | =5;—1.
3
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5x1-16x+3 20; (5x-1Xx-3) 50

Jis+2x-x V- (x=5)(x+3)

o {(5x-—1)(x-—3)20<:> xe(—oo;%]UBwoo)@ xe(_%],
(x-5)(x+3)<0 xe(=35)

Omeem: (-3; -l-] .
5

4.3.D03

25-x220 G-x)5+x)20
a) (27 +3x 20025 - x* S0 =3 =
) { ) {2x2+3x—20s0 {(2x—5)(x+4)30

6)

x €[-5;5]

& xe[_4;%]<:>xe[—4;%]. Omsem: [—4;%]_

2+5x-12< 3)3x-4)<0
6) (3x2+5x—12)\/16~—x250¢>{3x +3x OQ{(H Y3x-4<0

16-x220 (x+4)(x-4)<0
4
< x€[’3’ 5]@x€{—3;%]- Omeem: [-—3; %]
x e[-4; 4]
4.3.D04

8) 10x-29Vx +10<0= (2x -5)(5vx -2) <0

25 4 25 4 25
< VJxe|l=o—|=xe)—;—|.Omgem: | —;— |.
52 25 .4 25 4 j .

6) l2x—25«/;+12<0:>(3\/;-4)(4«/;—3)<0<3

33 9 16 9 16
& Jxe|l—— |=Dxe|—;—{.0Omgem: | —;—|.
4 4 16 9 16 9
4.3.D05

yoh 3 ,4~/x-5+16—3«/x-5-9>
Vx-543" Jx-5+4’ (Jx-5+3)(Jx-5+4)

\/}—:5.;_7
(Vx=5+3)(Vx-5+4)

0;'

>0 < x25. Omesem: [5;+®),
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3 2 3Wx—449-2Jx—4-4

2 Jr-d+2 Jia+3’ (\/——4+2)(\[x 4+3) >0
(\/x_j :2—)2\7_;5-_4+3) >0 < x24. Omsem: [4;,+ ).
4.3.D06

a)3x+24x -3¢ oligr oxel0;2].

4x-9 {3x+2f 3<odn+3 [F20

Wx-3  |2Jx-3%0 9
X#=
4
Omeem: {0; 2].
0
2x+3x-4s3x+2
6) 2x+3x ~ds x4 x3r-4s3x x<3
Waoz ' |3r-220 4
X#—
9
Sye o;i u(i;3 . Omeem: o;i)u(i;3 .
9) 19 9) \9
4.3.D07
J JE3x-2)(2-3%)
B) x434 VA2 e Y 4 3y JBas » Y2223
V2-3x
" (x+320 x2~3
- — > = —
Q{x+3+s/ 3x-22-3x-2 _ | o o ol..2 o
2-3x>0 ~3x-220
X< ——
\

Sy e[_3; _3] Omegem: [_3; _3] .
3 3

6)(x+4)+vV-2x—3 22— Vax’ - <:>X+4+~/—2x—3> V(=2x-3)3-2x)
—-2x

NE V3-2x
x+420
5T Y 3
o a2 =3 24203 —2x-320©x€[—4;——}-
3-2x>0 2
3-2x>0

106



Omeem: [_4; __3.] .
2

4.3.D08
a) - 7 + = 6 >8; 72 + 62 >8.
\/x ~-8x+17 Jx —8x+52 \ﬁc-4) +1 \/(x—4) +36

T.k. 1—¢ cnaraemoe <7 npu x=4, a BTopoc <1 npH x#4, TO HEPABEHCTBO BEP-
HO TONILKO NpH X = 4,

Omeem: 4.

6 9 . 10 o5 9 . 10 5
Vxt+6x+18 x?+6x+34 Ja+3)P 49 Jx+3)7+25

AnanornyHo: l-e cnaraemoe <3 npH x#-3, a BTopoe <2 npu x#-3, TO Hepa-
BEHCTBO BEPHO TOJILKO MIpH X = =3,
Omeem: -3.

4.3.D09
a) Vxl—6x+13-4/)? +10y+3456; J(x-3) +4-J(y +5)} +9 <6.
Iepebiit MHOXUTENE >2 npu x+3, a BTOPO# >3 npu y#—5, TOrAa APoU3BEae-
Hue >6 npH x=3 U y#£-5, T.€. HEPaBEHCTBO BEPHO TONBKO APH x = 3, y = -5,
Omeem: (3; -5).
6) Vx?+8x+20-y/)2 —6y+34<10; J(x+4)} +4-/(x-3)* +25<510.
Iepsriii MHOXHTEAL >2 NPH x#—4, a BTOPOH >5 MpH y=3, TOrna npoHiseae-
Hue >10 npu x4, 33 = HepapeHCTBO BEPHO TONBKO NpH X = -4, y = 3.
Omeem: (-4, 3).

4.3.D10
2) 5J3x—2y—4 +3J2x+3y-7 €2, TK.XHY UeMpIe: TO 5,/3x—2y—4 H
3y2x+3y—-7 nubo 0, nnbo Goasute 1, Toraa HEPABEHCTBO BEPHO TOJIBKO

{3x—2y—4=0 {13x=26 {x=2
npu =1

5.

2x+3y=7=0" |2x+3y-7=0" |y=1
Omeem: (2;1).
6) 43x-2y+1+7y2x-3y+4 <3, T.K x ¥ y uenste: 10 4y3x—2y+1 u
7y2x-3y+4 mb6o 0, mbo Gonbute 2, T.€. HEPABEHCTBO BEPHO TONBKO APH

Ix~2y+1=0 y=2 -
{2x"3y+4=0¢>{x=1 . Omeem: (1; 2).
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I'nasa S. CucremMbl ypaBHeHHil
§ 1. Cucrembl Hesbix anrebpauvecKnX ypaBHerui

Yposens A
5.1.A01

Sx+y=-2 12x=-12 x=-1 )
a) & o . Omeen: (-1, 3).
Tx—y=-10 Tx—y=-10 y=3

3x+y=13 7x=128 x=4
6) = o [ Omgem: (4; 1).
y:

4x—-y=15 dx-y=15
5.1.A02
Ax-3y=-4 (2y=7 y =33 13 7
a) < = 13 . Omgerm: | —;— | .
4'\-_y=3 4_"—-)1:3 x=—8—- 8 2
= 5
3x+y=3 Jy=-5 )
6) ey o ) = 3. Omeem: [E—,-——S—]
3x+4y=-2 3x+y=3 x—ﬁ 9 3
9
5.1.A03
3
§x+3y=-3 4x=3 =—
a) ¥ o g = * 4 . Omeenn: (3;—3).
4x+3)y=-6 4x+3y=-6 4
y=-3
9x+2y=23 6x=10 x—i 5
6) Y - & 3. Omsem: (—;4)
3x+2y=13 3x+2y=13 3
y=4
5.1.A04
y= 4
Ix-5y=3 [-3y=4 ) 1 4
a) xTrEL LT = 3 . Omseni. (—1—;-—).
2y-3x=1 2y-3x=1 x___l_l 9 3
9
)3
6) 7x—2y=2c> 3y =53 o 3 Omeem: (—lé,i)
Sy-7x=3 Tx-2y=2 _16 213
21
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5.1.A05

{ISx 4y=14 {20x=8 y=%

? S5x+4y=-6 Sx+4y=-6

3
6) ooy x=-9 =1*"77. Omeem: (—3;—5).
2x+3y——18 2x+3y=-18 - 2

-5
5.1.A06
~2y=4 3y=12 4
a) -2y . 177" Omeem: 4; 4).
3x-5y=-8 3x-2y=4 x=4
Sx+2y=24 3y=6 y=2
< < 0 4;2
%) {5x—y=18 {5x-—y=18 {x=4 meerm: (4; 2).
5.1.A07
5 —3 =7 26 == =]
a) Xy = * 6 = * . Omsem: (—-1; —4).
Tx+y=-11 Tx+y=-11 y=—4
4x+3y=-5 =1lx=22 x=-2
= = e 1 (=2; 1).
6){5x+y=—9 {5x+y=—9 { -1 meem: (~2; 1)
5.1.A08
y—3
2 = ly=3 =77 .
a) x+3y 5© 1y o 1 Oomeem: (22,—:-;—)
x~3y=1 x=3y=1 x=22 1111
’ 11
y= 11
3x-5y=-~ Ty=- - .
6 { " 2=l 7. Omeem: (——2-?3;—2)‘
-x+4y=-3 -x+4y=-3 x=—§ 7' 7
5.1.A09

10y—x=-21 [-7x=-7 =1
a) Yo = x = x . Omeem: (1;-2).
Ix+5y=-7 Ix+5y=~7

1 + =29 11 ‘-'-'—1 =-—1
g (v ra=D ==t =l omgem: (-1 2).
2x-3y=-8 2x=-3y=-8
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5.1.A10

3
Y =3y =-11 | [May-2-3y)=-1i _[7y=3 y=3
x~4y=-2 x=4y=-2 Xx~4y=-2 _
7
Omegem: (—Ei)
77
y 13
6(x+4y)=19 I+y)=1 6
6 (x+4) o 6(1+7) 9<‘.:> 6 . Omeem: (—E,P—)
x+3y=1 x+3y=1 x——]—l 2°6
2
Yposenn B
5.1.B01
(3 2 1
—xX-——y=- ——x=2
273 2 x=-4 A
a) o . Omeaem: {(—4; 3).
I y=3
—x+§y=5 —x+=—y=35
%x—~3—y=3 ~-—x=15 x=—6
6 S o N . Omeem: (—6; —10).
1 y=-10
—x+—5—y=4 —x+—y=4
5.1.B02
3x+5y=29 25y-6y=29.5-23- 19y =76 =4
2 x+5y y—-6y=29 33<:> 9y »¢>y .
5x+2y=23 S5x+2y=23 Sx+2y=23 x=3
Omeem: (3; 4).
6 4x+5y=21 15y+16y=21.3-8-4 31y=31 <:>yt-—-l
3x—4y=8 3x—-4y=8 3x-4y=8 |x=4
Omegem: (4; 1).
5.1.B03
2x+y=—2—2— —-x=-2 x=2 )
ay 534 ft =1 2. Omeem: (2; —J
3x+2y:*5~ Ix+y=— y—_5-



107 107-3+ 54

Tx—y=—o 25% = ——— 25x=175 x=3
R §4° sj Tlax3y=271,2-2
4x+3y=—5— 4x+3y=? X+ =35 U775

Omeem: (3; —-2—)
5

5.1.B04
-— 2 = 1_ -_—
3) X +5y=(x-2)* 20 X +5y=x"-4x+4 20<::>
4x+y=-8 4x+y=-8
=-2
+5y=-16 _ [4y=-8 Y
= Ax+3y Y o 3. Omeem: (—l;—Z).
dx+y=-8 4x+y=-8 x==3 2
6 x2+3y=(x+1)1+12© x2+3y=x2+2x+1+12®
2x~S5y=-17 2x-5y=-17
y=2
IJy-2x=13 -2y=-4
= yoox= Y o 7.0meem:(—-z;2).
2x -~ 5y——l7 2x~5y=-17 x=—5 2
5.1.B05
a)
(x+2)z+(y—1)2=x1+yz+l© x2+4x+4+yz-2y+l=x2+y2+l°
6y+x=25 6y+x=25
4x-2y=-4 13x=13 x=1
= = =
6y+x=25 6y+x=25 |y=4
Omgem: (1; 4).
(Jr+2)1+(ye-4)2=xz+y2+4<:>
Ty+x=23

2 2 _ 2.2 T
o 1% +4x+4+y " ~8y+16=x"+y +4@ 4x-8y=-16
Ty+x=23 7y+x=23

"2 =-—- = =
o X—zy 4@ 9y=27 - y=3
Ty+x=23 Ty+x=23 x=2
Omegem: (2; 3).
11



5.1.B06

2) {(x+2y)z—(3x+y)2 =8@{(x+2y—3x—y)(x+2y+3x+y)=8c>

y—2x=4

Q{(y—Z.\')(4x+3y)=8©{4x+3y=2

y-2x=4
Omgem: (-1, 2).

y-2x=4

y—2x=4

d

5 = =
y=10 - y=2 .
y-2x=4 x=-1

¢ {(2x—y)2-(x+3y)2=—9@{(2x—y—x—3y)(2x-—y+x+3y)=—9<:>

Ix+2y=-1

Ix+2y=-1

(x-4y)Bx+2y)=-9 x—4y=9
Q{3x+2§/)(=—1 & <::>{3x+“ZV)/=—1<:>{
Omegem: (1; -2).

5.1.B07

x=2

3 {(x—2)(y+3):0 {3x 2y=6 {y:O
3x-2y=6 y+3=0 y=-3
{3x 2y =6 {x=0

{A+3 0
6){(x+3)(y—4)=0 {4 3y=—12

4x-3y=~12 y -
4
5.1.B08
x=3y=0
2) (x—3y)(x+4)=0<:> x=5y=1 o
x=5y=1 x=-4
x=5y=1

1

3
[0) === _4’ ~-1).
maeeni ( ) 2) ( )
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{
o |

X =

y=0
.Omeem: (=3; 0); (0; 4).
y=4

x=0

Ix=17 x=1
= .
x—4y=9 y=-2

. Omgem: (2; 0); (0; =3).



. {x=3 x=32

-3)= +3y=1 =—=

6 (x+4y)(x-3) 0@ x+3y - 3
x+3y=1 {x+4y=0 y=-i
x+3y=1 L{x="4

Omeem: (3; —%—); -4-1).

5.1.B09
2) 4(x+3y)+2(x—y),=28© 5(x+3y)=30
2(y-x)+x+3y=2 2(y-x)+x+3y=2
@{x+3y=6©{4y=4 @{y : . Omgem: (3; 1).
y-x==2 y=-x==2

x=
2(x+y)+3(2x—3y)=—30 2(x+y)+3(2x- 3y)——30©
% 4(3y-2x)+x+y=40 11(2x-3y)=~110

2(x+y)+3(2x—3y)=—30 x+y=0 x=-2

{2x—3y=-10 2x-3y=-10 {y 2
Omsem:. (2; 2).

5.1.B10

3 2. =7 4 =—16 =—4 =_4
a) ¥y = y2 = y2 @{y .
S5y-3x*=-23 3x0-y=17 3x'=3 x=x1
Omeem: (1; 4); (-1; -4).
T4y =1 2y=-6 =-3 =-3
6) wod=ll o, y2 o y2 @{y .
6y-5x*==23 |5x*-4y=17 |[x’=1 x=11
Omeem: (1;-3); (-1;-3).

YpoBenns C
5.1.C01

L 48+y\/§=—11® 4x\/§+y\/§=—11©
27 =pf5=-10  |3x3=yf5=-10

axBaps=-il  [x==F _ JF77V (g1
{7xJ§_—21 {yJ‘ ! y=7‘;'°’”"e”"( )



6 {x 27+ yJ2 =6 ©{3x\/§+y\/—=—6 {3xJ§+yJ—_-6
WIS -p2=-18  |5x3-yJ2=-18 |8x/3=-24

{3xﬁ+yf_—6 {3x\/§+yx/—=—6c> x=-V3

3 .
8 =-24 =-=4/3 =
x\/— x \/— y 7—2’
3
Omegem: —\/-3-;— .
%)
5.1.C02
2) 4x’—-49y2=10(2x—7y)¢:> (2x—7y)(2x+7y)=1'0(2x—-7y)<:>
x+y=45 x+y=45
2x-T7y=0 y=10
(2x-7y)(2x+7y-10)=0 xX+y=45 x=35
= =
x+y=45 2x+7y~10=0 y=-16
x+y=45 x=61

Omeem: (35; 10); (61; -16).
2 _ 2 = _ =5
6 {9x 64y* =503x+8) {(3x+8y)(3x 8y)=5Cx+8y)

x—y=55 x=y=35
3x+8y=0 y=-15
(Bx+8y)3x-8y-5)=0 x-y=55 x=40
& =
x-y=55 3x-8v-5=0 y=32
x-y=55 x=87
Omeem:. (40; —15); (87; 32).
5.1.C03
-2y =11(x~ -2y)x-2y-11)=0
2) (x-2y) =11(x~2y) _ [(x=2))x=2y=11)=0
2x+y=50 2x+y =150
((y=10
{x—-2y=0 {y:lO x=20
2x+y=50 x=20
Y & o {2 L1 Omeem:(20; 10)(111 28J.
x-2y-11=0 S5x=111 5 5
2x+y=50 2x+y=50 28
J’=—5-
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- 2 == - — - - =
Bx=y)Y =9(3x-y) o Bx-y)3x-y-9)=0 -
x+3y=40 x+3y=40

[(x=4
{3x—y=0 {x=4 y=12
x+3y=40 =12
d N ol =87
3x-y-9=0 10x =67 10
x+3y=40 x+3y=40 111
T

Omeem: (4; 12); (67 11
10° 10

5.1.C04
x=5y=0 [{x=5

{x y=4 { 1

(x=5y)(x*=36) = 0 x=6
{x -y=4 {x y=4 {y=2
{ -6

-{x-y=4

Omegem: (5; 1); (6; 2); (-6; ~10).

[(x+3y=0 x=-3

{x+y=—2 {y=1
6){(x+3y)(x2—4)=0¢> {x=2 - {x=2
x+y=-2 x+y=-2 y=—4
x==2 x==2

_{x+y=—-2 _{y=0

Omesem: (-3; 1); (2; -4); (-2; 0).
5.1.C05

2) x2—16y2+x+4y=0© (x=4y)(x+4Y)+(x+4y)= 0
3x-4y=16 3x-4y=16

115



x=8
{x—4y=0 y=2
+4y+D)(x-4y)=0 Ix-4y=16
Q{(x y+h)(x-4y) - y ol[, 1
3x-4y=16 {x+4y+1=0 4
3x-4y=16 19
P16

Oimngem: (8; 2), (15 )

{ —9y?+x-3y=0 {(x—-By)(x+3y+l)=0c>

4x+3y=10 4x+3y=10
[(x=2
x=-3y=0 y=3
4x+3y=10 3 ( 2)(11 14)
= 11 . Omgem; | 2;—= ;| —;=—1.
{x+3y+l=0 x== 3037 9
4x+3y=10 14
A
5.1.C66
2x+y=-5 y=-2x-5
a = =3
+xy-x-1ly=55  |x*+x(-2x~-5)-x-11(-2x~-5)=55

y=-2x-5 y=-2x-5
2 2 A 2 A
X°=2x"~5x-x+22x+55=55 ~x“+16x=0
x=0
y=-2x-5 y=-5
= &> .
x(16-x)=0 x=16
y=-37
Omsem: (0; -5); (16;-37).
x+2y=17 x=7-2y
64, Aad Py
X =xy+x+43y =56 (7-2y) -(7-2y)y+7-2y+43y =5

x=T7~2y
< (=1
45-28y+4y  -Ty+2y* +7-2y+43y =56
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. Omeem: (7; 0); (9; -1).

y=0
<~

<
6y2+6y=0 {y=—1

x=9
5.1.C07
6x+5y = 44 = =
+5y= —
a) X y Py y ) y <
-—-;—+5y=44 5y°-44y+96=0
F{x=4
_16 y=4 10 24
!y o y=§. Omsem: (4; 4), (3—,—5‘)
(Sy—24)y-4)=0 >
10
X =—
U3
3x+4y=35 =2 52
+4y= =
6 x+4y o Y PN y =
xy =25 75 2
7+4y=35 4y -35y+75=0
—{x=5
=2 r= 20 15
- y o y=1—5-‘ Omeem: (5; 5); (T’TJ
4
(y=-5)4y-15)=0
y=5)4y-15) 20
x==
5.1.C08
41x|+3y=8 4|x|+12x =11
a |x[+3y o | x[+12x <> (scHO, uTo X>0)
4x—-y=1 4x-y=1

12x+4x=11 [16x=11 16 (11 7)
< o = . Omgem; | —;—|.
4x-y=1 4x~-y=1 y 7
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3|x|+2y=2 3| x|+6x=10
6){ |x[+2y @{ | x] +6x <> (AcHO, uTO X>0)

Ix~y=4 Ix-y=4
x_lO
9x =10 "9
& = ? . Omeem: E;—Z .
Ix-y=4 2 9" 3
y=-=
3
5.1.C09
2) 3,?c2—4y+3xy-—4x=0<:> 3X(X+Y)—4(X+J’)=0c>
3x-2y=6 3x-2y=6
(6
r x=— X=—-
x+y=0 Y 5
-5y=6 6
Bx~4)(x+y)=0 3x~2y=6 y=—
= = = 4 & 5
3x-2y=6 {3x—4=0 x=-5
—2y= X==
3x-2y=6 |y =-1
[y=-1

Omeem: (E;—E);(i;—l).
5 5 3
) {5x2—2y—5xy+2x=0@{SX(X—)’)'*'Z(X".V):O@

5x+3y=1 5x+3y=1

Sx+2=0 5
{(5x+2)(x—y)=0 5x+3y=1 y=
L] <~

(=4
5x+3y=1 {x:::y x=

S5x+3y=1
Omeem: (—E;l); (—l-,l)
5 8 8

5.1.C10

2) x’—64y’=—56c> 64y’—1c3=56€:> 4y -xX16y* +4xy + x*) =
4y—-x=2 4y-x=2 4y-x=2
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144 =28
<:}{16 +dxy+x <:>{

16y2+4(4y-2)y+(4y—2)’=28<:>
x=4y-2 x=4y-2
1612 2 2 _ - 2 _ _ =
o 6y +16y° -8y +16y° —16y+4 28<:> 48y° -24y-24 0<:>
x=4y-2 x=4y-2 '

=

: 1 B _ x=2

o 2y -y 1—0<:> (y 1)(2y+1)—0<:> 1

x=4y-2 x=4y-2 y='"5
x=

Omeem: (2; 1), (..4;__1_]
2

IRy = 33 _ 2 2y _
6) x' -8y 91<:> 8y —x 91@ Cy-x)4y +2xy+x7) 91<:>
2y—x=17 2y-x=17 2y-x=17

2 2 _ 2 _ -7\ =
o 4" +2xy+x —13<:> 4y°+2Q2y-TNy+Q2y-7) l3<:>
x=2y-7 x=2y-7

24417 -1 2 - i
@{4y 4y* -14y+4y* —28y + 49 13@{

2 _ =
12y —42y+36=0 ,
x_—-zy_. ]

x=2y-7

. y=2
2y2 =7y +6=0 Ny-=0 |¥F=73
Q{ y: -Ty+6= @{(y— X2y-3)=

= 3.
x=2y-7 x=2y-7 y=5
x=-4
Omeem: (-3; 2); (_4; }_) . .
2
Yposeus D
5.1.Do1-
- - = _ 2 _ _ 2 _
2 {(2x 34+7(2x=3))2=8 _ [(@x-3y) -1)(@x-3y) +8)=0 _
3x+3y=>5 2x+3y=5
(=3
[2x—3y—l=0 [4x=6 =3
2x+3y=35 2x+3y=35 _2 3 2)"
2x-—3y+l=0<:> A4 <Y 3. Omeem: (5;5);(1;1).
2x+3y=35 2x+3y=35 x=1
| y=1
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6 {(3x—5y)“+6(3x-—5y)2 =7 ((3x—5y)2—1)((3x-5y)2+7)=0<:>
3x+5y=11 3x+5y=11

[(x=2
3x-5y=1 6x=12 y=1
3x+5y=11 3x+5y=11

w-Sy=-1""(6x=10 ||*
3x+5y=11 |Px+5y=11

1l

wmiaw|w

Y

Omeem: (2; 1); (5 6)
35

5.1.D02
3 3 2 2 = 2 2 __ =
2) xX+y -152<:> (x+y)(x‘=xy+y°) 152<:> X +y ~xy 19<:>
x+y=8 x+y=8 x=8-y
_ 2 2_ = - 2 2 2=
o B-y)+y —y8-y) l9<:> 64-16y+y +y ~8y+y l9<:>
x=8-y x=8-y

2 2 _ = - 8} =
@ 3y ~24y+45=0 _ [y'-18y+15=0 (y=3y-3) 0@
x=8-~y x=8-y x=8-y

. Omeem: (3; 5); (5; 3).

_ 2 2y 2 2 _
6) —98 x-y)x"+xy+y°) 98<:> X +xy+y 49@
x—-y=2 x~-y=2 x=y+2

2 2
o y+dy+4+y°+2y+y —49<:>
x=y+2

x=y+2
2 2 — = 5 "3 =0
3y +6y-45= Oo{y +2y-15 0@{(y+ Xy=3=0

(Y+22 + y(y+2)+y* =49 @{

<~
x= y+2 x=y+2 x=y+2

[ . Omeem: (5; 3); (-3; -5).
y=-5

x-—3



5.1.D03

2 _ 2 Ayl = 2 T

)2;2+xy—10 o 2y2+9.xy 4x° -2xy 0‘: 2y2+7xy 4x 0‘:
2y +9xy=20 2x*+xy=10 2x*+xy=10

y=-4x [y:]

(4x+y)2y-x)=0 {-2::z =10 _|lx=2
& & .
2x*+xy=10 x=2y y=-1
y2=l x=-2

Omegem: (2; 1); (-2; 1).

3x* +xy=30 3y +17xy-6x* =0 By-x)(6x+y)=0
6 =
) {3y2+19w=60 {3x2+xy=30 < 3x2+xy=30 <~

o et
o=t ol
{y —2_x ~ HeT peleHuH {y _C

Omeem: (-3; -1); (3; 1).
5.1.D04

x=3yl-lyl=-3 _ {3lx=3y]+(y-1y)=0
8) {]2lx-3y|+y=3 < 2[x-3y|+y=3 had

i y>0
3[x-3y|=0 =y=3,x=9 y=-9

2|x-3y|+y=3
y<0 y<0 _o = [x——Zl
PRANANIEIS et :{lyx:-27l"6=> *=-33
| [21x-3p1+y=3 | x-3yl=-y-3 =
Omeem: (9; 3); (-21; -9); (-33; -9).
y>0 _ _
e g
6) [X-2rl=lyl=-12 5|x-2yl+y=12 V= y=
5|x~2y|+y=12 {y<0 {y<0

jx=2py|+y=-1244|x-2y}=24 &
5|x=2y|+y=12 fx=2yl+y=-12

x=-30
B T S
y y =18

Omeem; (24; 12); (-30; ~18); (—42; -18).
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5.1.D0S
a) X +5xy+6y°=0
|x+2p|+|x+3yl=12
x+2y=0
[x+2y|+]|x+3y[=12
x+3y=0
fx+2y|+[x+3y}=12

Omeem: (24; ~12); (-24; +12); (36; —12); (-36; 12).

{(x+2y)(x+3y)=0

[x+2y|+|x+3y}=12
{x=-—2y {x=¢24

lyl=12 _ [ly=212
x=-3y |{x=T36"
[yl=12  |ly==12

6 {xz ~2xy-3y"=0 {(X~3y)(X+y)=0

|x+y|+ix-3yl=16 |x+y|+[x—3y|=l6c:>
{x—-3y=0 {x=3y' {x=i12
|x+y|+[x—3y1=16<'__> [4yl=16 y=1%4
{x+y=0 {x=—9 {x=?4 '
|[x+yl+lx-3yl=16 {4y|=16 y=%4

Omeem: (12; 4); (-12; —4); (4; —4); (4; 4).

5.1.D06

Ix+y|=1 |x+y|=l
a 2 2 < 2
x =y W x=y)=-4 |(x+y)x-y) =-4
[(,_1
r=3
3
x+y=—l x:—l—y X=-7
<::’{(_x—y)z:4<:>{2y+1=i2<:> { 3
y=—"
2
1
X=—
L. 2
6 [x-yl=2 [x-yl=2
(=Y )x+y)=50  |{(x+p)(x-»)=50
S
xX=—
2
x=y+2 x=y+2 W 3
x+y=35 2y+2=5 o \y_2
x=y+2 x=y+2 'x___z
x+y=-5 2y+2=-5 ) - 2
__7
772
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5.1.D07

(4x=5)" + (4y=5)" =2(4x - 5K4y~5)

{xz +y'=72

x=-y=0 x=y x=16
<~ L= &~ .
X+yP=72  |x=36 y=16

Omeem: (6; 6); (—6; —6).

6 {(3x+2) +Gy+2) =20x+2)(3y+2)

x+y' =98

Bx-3y)=0 [x=y x=17
& & o .

x'+y* =98 x1=49  |y=27
Omeaem: (7, 7);, (7; =7).

5.1.D08

(x=-9y-9) +(x+3y+3)' =36

((4x-5)-(4y-5)) =0<:
¥*+y'=T72

((3x+2)—(3y+2))2=0‘:
x4+ y?=98

x-9(y+ D)V +(x+3(y+1))’ =36

. {xz—Gx(y+l)-27(y+l)z=0 - {(x-9(y+1))(x+3(y+l))=0

[[x=9(y+1)
- x-9(y+D) +(x+3(y+1))* =36
x=-3(y+1)
i x=-9(y+D))y +(x+3(y+1))* =36
- o ,
'[x=9(y+1) ¥=t7
1 1
y+l=x— y=1t—-1
2 2
had =-3 1 It 3
x= (y:) x=t2
y+1=i—2- 1 1
=F—-1
-Ly 2

(12(y +1))* =36
{x ==3(y+1)

{x=9(y+l)

(-12(y +1))* =36

(9 1) 9 3Y(3 3 (3 1)
Omaem: | —-;—— ;| —=—; == | === || === .
27 2 27 2/ 2 2 2 2

{x’+5x(y—l)—24(y—1)2=0 @{(x+8(y—l))(x—3(y-l))=0

(x+8y~8Y +(x-3y+3)*=25

(x+8(y-0)+(x-3(y+1)) =25®
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[ (x=-8(y-1)
x+8(y-1)=0 5
40 5
—l=i""' =+ — = T
{(x—3<y—1>>2=25 G TR b TR T
y-1)=0 | (x=30-1) 15 5
x+3y-h= XSl x=do, y=tt]
(x+8(y-1)?=25 .S 11 11
y—l=t—
L 11
[ 40 16J (40 6) (15 16 15 6
Omsem: | ~——=,— /| —;— il —— ;| =1 — 1.
11 11 11711 11 11 11711
5.1.D99 -
2,7 gl - ¥ — 4)? 1 =
g (P syl (-0
T-z45y=-8 3z—x+5y=-8
x=4 x=4
<>4y=1 < ay=1
32-4+5=-8 |z=-3

Omeem: (4; 1; =3).
2 2 Ay 2 1 =
5) {x +y +2x-2y 2@{(x+1) +(y-1) O<:>

2:+x+y=-6 22+ x+y=-6
x=-1 _
eiy=1 ox=-L,y=1,:=-3
2:+1-1=-6
Omegem: (-1; 1; =3).
5.1.D1¢
) x=3z x=12
2 {(x~3:)+|y—7:|=0c> s o lyeas
Xtytz=dd Jr4Tz4z=44 |z=4
Omeem: (12; 28; 4).
R x=4z x=12
6) {(X*‘k)”y‘&':o@ y =6z eiy=18
Xty+z=33 Az+6z+2=33 |z=3

Omeem: (12; 18; 3).
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§ 2. CucTemMb! PaHHOHAJILHBIX YPABHEHUIH

YpoBens A
5.2.A01
[ 5 .
=1 2x+y=5 4x=12
a){2x+y {zx y_7<:>{2x_ 2<::>.x=3,y=—l.
x—y=7 YT ’=
3 =1 dx+y=3 8x=16
6){dx+y @{4 y—13 {2: 10<::>x-—2,y=—5.
(4x—y=13 rmr= r=
5.2.A02
4
=-0,5 3x-y=-8 14y =28
a){3x~y @{Oxz Y 24@{ li 28wx=-2,y=2.
0,2x-y=-2,4 VTS x=
5
=~0,5 2x-y=-10 1,7x=-5,1
% sz_y {03 - 49@'{03)‘ =-49%
03x-y=-49 FTIET SATYET
x=-3
< Sx=-3,y=4,
-0,9-y=-4,9
5.2,A03
3):—2y__5 Ix-2y=-10x~15y 13x+13y=0
a)ed 2x+3y S 42x+3y#0 S{2x+3y=20
2x-3y=35 2x=-3y=5 2x=-3y=5
x+y=0 (y=-x
SD<2x+3y2042x+3y2 0= x=1,y=~1,
2x-3y=5 |5x=5
2x——3y_5 (2x~3y=15x+10y x+y=0
6) <3x+2y <43x+2y20 Sx+2y2 0
2x-2y=5 |3x-2y=35 Ix-2y=5
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5.2.A04

rx+3=2 y#=3 (y#-3 (y=-3
)¢ y+3  {x+3=2y+6x-2y=3{-3y=-6=x=7,y=2.
xty=9 |x+y=9 x+y=9  |x+y=9
Jx+2=3 y#-2 (y %2 (y %2
6){y+2 lx+2=3y+6{x-3y=4{-dy=-ax=7y=1,
x+y=8 (x+y=8 (x+y=8  |(4x=28
5.2.A05
4 5 4y +16=5x+25 -5x+4y=9
a) [’HS—m@ xz-5 S {4x+5y=1 & x=-1y=1.
4x+5y=1 4x+5y=1 x# -5
3 4 3y+9=4x+16 ~4x+3y=7
5){X+4—m<:> x#—4 o {3x+4y=1 & x=-1,y=1.
Ix+4y=1 Ix+4y=1 x#—4
5.2.A06
11 y-5=x-17 ~x+y=-2
a) [x—7—:v—_5<:> x#7 & {5x+Ty=58
S5x+7y=358 5x+7y=158 x*7

12y =48
S 2x=T2 <> x=6,y=4.

x+7 ‘
L1 X-y=6 13x =104
6) {x-9 y-3<{x=9 & {13y=26 < x=8,y=2.
4x+9y =50 4x+9y =50 x#9
5.2.A07
11 13
—_— = 1y=13(y-2 2y =26
a) X y oy Y (y )CD Y @X:ll,y=l3-
x=y-2 x=y-2
x—-y=-2
5 9 . 4
- = = —_ X = -
6)¢x y P g o Y ox=5y=9.
g By=9y-4)  (4y=9-4
x—y=



5.2.A08

! =~'—*l‘—‘ L ! Ix+4=4x+2 x=2
a) {3x+4 3y+4& 3x+4 4x+2©{3y=4x—2 Q{y=2
4x-3y=2 Jy=4x-2
Omeem: (2; 2),
LI _
6) 4x+5—4y+5<:>{x—y
Sx—dy=3 x=3
Omeem: (3; 3).
5.2.A09
XY 49 LR {x+y=l {x=25
a) {x+y Sex+y = =
x—-y=49 x-y=49 x-y=49 y=-24
Omeem: (25; -24).
J‘+y=47 .l =1 {x-—y:l
6) 1x-y &3Ix—-y <
xty=47  |x+y=47 x+y=47
Omegem:. (24; 23).
5.2.A10
6x =7 {x=7 8x -9 {x=9
a) {Sx+y < 6){Tx+y &
Sx+y=6 y=-29 7x+y=8 y=-55
Omeem: (T; -29). Omeem: (9; ~55).
Yposens B
5.2.B01
17 1 ‘
2 8x+9y @{8x+9y=17©{2x+y=3 @{2x+y=3©
7 Ix+4y=17 3x+4y=7 x+3y=4
3x+4y—
—Sy=-3
< _y3-y‘”{xi11
X—T y=
Omeem: (15 1).
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;

19 _
9x+10 9%x+10y =19 x=1 x=

179 y_ °{4x+5yy=9 {Sy 59{

\4x+5y—

Omeem: (1; 1).

5.2.B02

(2x+7

Ty+2 {2x+7=—35y—10 {2x+35y=—17

=1

a)‘7x+2 7x+2=26y+91 < |7x-26y =89

2y+7
{9x+9)=72 {x+y=8
2x+35y=-17 2x+35y=-17
Omeem: (9; -1)
3x+5
Sy+3 {3x+5=—50y—30<:> 3x+50y =-35
5x+3=l4 Sx+3=42y+70 Sx—-42y =67
3y+5
{8x+8y=32 C:>{x+y=4
Sx-42y=67"" |-47y =47
Omeem: (5; -1).
5.2.B03
Sx+6 _6x+5  ((5x+6)(6y+5)=(6x+5XSy+6) _,
N Sy+6 6y+5 (5y+6)6y +5) -
5__! ne
Z= .

<33y=-33,y=-1,x=9

6)

x |w

x 6-y

(Sy+6)(6y+5)=0

5 1
5(6-x)=x

_ Ny-Tlx _

(5y+6)6y+5) {

X 6-y

Omeem: (5; 5).
4x+5 Sx+4

T 5y+4
4y+5 Sy+ o

(dx+5)(5y+4)-(5x+4)(4y+5) B
(4y+5)5y+4) =

1 .
=— 45-y)=x
S-y

6)

* |

128



-4y —4x

_ay-ax =
& {(y+5 5y +4) @{4(5fx)=x

4G5=-y)=x
Omeem: (4; 4).
5.2.B04
Sl (B,
Xy 1y
Vis 3 _ s 3 _1ds
———=5 =5 X
(Y Xy
Omeem: (0,5; 1).
(6 7 12

—+—=19 —=12 y=1
x )y Yy
0) 1 =3 46
_6__2=7 .6__§.=7 ';"12
x Y X
Omeem: (0,5; 1),
5.2.B05
( 15
12x+—;=13 25x =25 x=1
DY s Phi-LBopenl
3x~—=12 y y
| y '
Omegem: (1; 15).
( 17
13x+7=14 27x=27 x=1 x=1
% 1 A TETTLLANVL 4 LMLV S LUNPE
14x——=13 y y. y
L Yy
Omeem: (1; 17).
5.2.B06
+2 2
xtdy 2 5 =—  |3x-2y=1 6x=6
a) {3x-2y 3x+2y<{3x-2y 5 S Vys2y=5 lay=4
3x+2y=5 3x+2y=5 ’
Omeem: (1; 1).
2y __® 78 esy=1 [(4x=8
6) {2x+3y 2x-3y<{2x+3y T & 5 3l_7<:> v 6
2x-3y=7 2x-3y=T = V=
Omeem: (2;-1).
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5.2.B67

a){_”‘y_]9 {17y—l7~l9=19x—19~17 {19x—l7y=0

<
19x+17y =38 19x+17y=38
19x +17y =38 X+ x+17y
38x =38 19
<:>{34y 38 Omeem: (1,-]—‘;).
~15-13=15x-13- 15x-13y=0
6) {713 oo {l3y 15:13=15x-13-15 -
Y=15 9155413y =30 15x+13y =30
{15x+13y 30 X¥iy
30x =30 15
<:>126v—30 Omeem: (I,EJ.
52B08
5- 3x - 1 1
-1+ =-1+4
3Ix-4 3y 4 3x-4 3y-4 o
y+5 y+5_5
L X —

Ix-4=3y-4
DAL x=y .
e X3 x+5=5x-15 (")

4 ‘Dl x=5
X #— 4
3 x#£—,x#3
x#3 3
meem: (5; 5).
7-5x _7-35y (7—5):)(5y—6)—(7—5y)(5x—-6)=0
5x-6 5y—6<:> (5x—-6)(5y—6) o
y+7 y+7=Tx+335
=7 —_—=5
x-5 x-35
35y—-25xy—42+30x+42+25xy-—35x-—30y=0
- o (5x-6)5y-6) P
2—7x+42:0
L .X"‘S
—S5x+35y -0 o X=y
(5x-6)5y-6) (5x-6)5y-6)
Ty Tx+42 Y Z6x+42
=0 ——=0
\ .x_5 X*5
Omeem: (7 ;7).
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5.2.B09

2 2

X X ]
—_—=14 Z_=14 x=x14
a) {13x+14y <114 [13x+14y=14<:>
13x+14y=14 13x+14y =14
[x=—l4 {x=—14
14y=14+13-14 y=14
x=14 (x=14
14y=14-13-14 y=-12
Omeem: (—14; 14), (14; -12).
5.2.B10
(x+12)(y+13)=0
a) 13Jc+12y___24 T.x. y=-13
y+13
x=-12 x=-12.
=-12 x=-12
~12-13+1 -1 *
P HEESE FUPNRSS N PO S Wi
y+13 y+13 _
Omeem: (-12; -39).
(x+11)}y+12)=0 x=-11 x=-11
6) 12x+lly=22 o 12x+lly=22<:> —12-ll+lly=22<:>
y+12 y+12 y+12

x=-11
© l:}}_=2©{
y+12
Omeem: (—11; -36).

x=-11 - x=-11
y—12=2y+24 "7 |y=-36

Yposens C
5.2.Co1
5x+4y_~_3l 5x+4y+155x—l24y_0 -
5x-4y 5x-5y
2) ax=5y 1% 16x-20y+4x+5y _ <
4x+5y 4 4(4x +5y)
160x —120 4x -
e e
= 20x—15y = 4x_3y S 45x-4y#0
2x=Y X720 |4x+5y=0
4x+5y 4x+5y

Omeem: (3t; 41), t20.
5 *



dx+3y 4x+3y+68x~5ly

3y 4x—3 0
x—-3y x-=3y
%) -4y 17 9x-12y+3x+4y _ <
3x+4y 3 3x+4y
72x-48
_._'_X.‘___.._X._—_,O 3x=2y
4x-3y
= 12538 & 14x-3y#0
y-—-O Ix+4y=0
3x+4y
Omaem:. (2t; 31), 1=0.
5.2.C02
x=5
(x=5)y-3)=0 |(x-5)Xy-3)=0 y=3
a) 3x+y+12 DIx+y+2 o
— =1 ——=0 xX+y+2
x—y+8 x-y+8 —=
x—-y+8
Omeem: (5, -7).
'[x=-—3
x+Dy-H=0 [x+)p-H=0 |ly=4
6) 2y—x+5_3 o —y—4x-l6_0<:> y+4x+16=0
x+y+7 x+y+7 (x+y+720
Omgem: (-5; 4).
5.2.C03
1{y=6 y=6 =5
(J:—-7)(X—6)_0 36+6x+6=72 x=5 {y;6
a) y——5 <l lx=7 {1 x=7 [=) =7
Y +6x+y=72 y#5 y#5 {y=-6
yi+42+y=72 ||y’ +y-30=0
Omeem: (5; 6), (7, —6). i
y=35 x=4
(x—6)y-5) 0 25+5x+5=50 y=5
6){ y-4  o|[x=6 | (x=6
Y +5x+y=50 yz4 y=4
| [?+30+y=50 [lr+3)y-4=0

Omaeers. (4; 5), (6; -5). '
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5.2.C04

X 13203 xy#0 xy#0
)y x o{x*-3uy-18y’=0& {x’-6xy+3y-18y’=0c
x+3y=9 x+3y=9 x+3y=9
xy#0 xy#0
S {(x-6y)(x+3y)=0& sx=6y..Omsem: (6; 1).
x+3y=9 9y =9
2
2 162=¢6 Xl —6X-16=0 (1_3)(1‘.+2]=0
6) y X [ —3 y y &= y y &~
x+2y=10 x+2y=10 x+2y=10
x=8y 3
x=
x=-2y <& Y . Omegem: (8; 1).
10y=10
x+2y=10
5.2.C05
x2+—5—=26 15
y —=3 y s g
a) < 10 1y AN 5 Omeem: (£5; 5).
#-m=23 3xte=7s VT
. y ¥
;. 6 :
x‘+—==37 3x* =108 -
6){ o e 1* =% Omsem: (26; 6).
2 12 —'=3 =
X ~-—=34 y
y .
5.2.C06
M 32 33y =33
a){”, . o @77 Omeem: (32;1).
x° 32y x+y=33 x=32y
—+ =33
|32y x
!
£=33 33 -~
6)<y2 , P S PN f_”y . Omeem: (33; 1).
x° 33y x+y=34 34y =34
— =34
33y x
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5.2.C07

el
Yy 1
x+5_—5 Y -5 Y 5=5
a) o, ><ax+5 <><x+5 P :xt6
yate=6 |y -6y+y-6=0 |(r-6)yiD=0 yg
xX+35 =5
LXx+5
Omegem: (—4; 1), (-06,2; 6).
y=-1
Y _ ¢ y y __ L,
6) {¥+6 17670 o lxte o flxte
=7 :7
A P 6y—7:0 [y y
Y x+6 7 Y y=-1 7 __
x+6
Comsem: (_5;_1)’[_7%; 7).
5.2.C08
4 1 ,
Sx+—=-y —=-y-2 y42y+1=0 =-1
B4
a) Y =i o 3_, Q{S __S.Omeem:(l;—l).
Sx+—=2 Sx+—==2 FA = *=
y Y
6x+£‘:—y l=—y+2 , y=-1
6) ﬁ =Y 4 <:>{(y_l) "O<:>{ _ . - Omgem:(-1;1).
bx+2=2 |ex+i=_g 16¥=-6 x=
y Y
5.2.C09
4x* =9y? (2x-3y)2x+3y)=0
) 12x+3y+1 2x-3y+le{2x+3y+l 2x-3y+le
y x Yy x i
_ _ 1
2x-3y=0 2x=3y =_E
6y+1_1 6y+1~ 2 {2x=3y 9 l
% Ty 3y = y=-=
o y X y 3y - 18y+3=12 | 18
2x+3y=0 2x=-3y 2x=-3y ( 5
1_—6y+1 1 ~6y+1 -3=-12y+2 x=—§
Ly ¥ 2y -3y _3
T
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9x? = 4y? GBx-2y)3x+2v)=0
3x+2y+l 3x- 2y+l o 3x+2y+l -2+l <
Yy x y x
rx—_z_y ~ l
I = "3 [ 2 X=—
3x-2y=0 ) x=2y 12
dy+1 1 Ayl 3 3 1]
= Ly 2y 4y+1=1,5 y=-=
< d <! 2 =3 2 o 8
3x+2y=0 x:—;y x=—§y 1
L AL PR . 2 40 11 st
Ly = 5 73 RO P2
yoo-Zy ot 712
L 3
Omeem: (—i;—iJ (—l lj
18" 12 12° 8§
5.2.C10
3x=4y 3x=4y 3x=4
_ - 2
a) i+__f_5_____4<:> _3_+ 3 4 Jy—-6+3y—4y +8y=0<:>
x y-2 y y-2 yy-2
_4
3x=4y 3x=4y x_3y
@12 -Ty+3 _ 1 0=32y-1 _,eify=3
wy-2) y(y-2) y=l
2
Omeem: (4, 3), (3,1] .
32
Sx=4y Sx=4y Sx=4y
4
6) {4, 5 _ _5_+ 5 6" 5y-20+5y~6y* + 24y —0
x y-4 y y-4 Wy-4)
Sx=4y Sx 4y
& {3y° =17y +20 _ G-9Gy-5) _
yy~4) y(y 4)

Omeem: ( )
' 3’3



Yposens D

5.2.D01
24x+£1=y 24(x—y)+£l-(~x——-¥l=y-x
2 1; < 121xy it
24y+——1=x 24(x+y)+——-(-£y—)=x+y
X
[(x=y=0 [(x=y
25+ 2 y=0 123+ 2o0 [l (oo
Xy xy e x==y
o o1 o o =lix e 1
+y= = =t—
(23+——)(x+y)=0 e - YEES
4 25+-—=0 |[|25=—
L xy L Y
Omeem: (H;—l—l-),(--u;u .
55 5°5
169(x -
3554189 - 35— y) 412N _
2R 1J6}9 169(x + y)
Wysmm=x |35+ +—L=x+y
X xy
[(x-y=0 [([x=y
’ ]
L36+l§2)(x—y)=0 34+l-6—9=0 34+l§?-= X==y
xy S x
< 69 Plxey=0 T[x=-y < y=il—3-
(34*"1—)(”"):0 y1;9 169 6
36+—=0 |[|36=—
Rt xy L Y
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5.2.502

. a)

[ [x=3y [ (x =3y
4 1
X =Txy+12y2 =0 [(x=3p)(x-4y)=0 |}—+—=20 y%
12 1 y y
M2, 15 Pl=+==20 lix=ty  Tlfx=a
¥ 7 Y 3 1
—+~=20 y=-
Ly L 5
Omeem: (}_,_1_), i,l)
4 4,\55
- [ x=7y
X =Oxy+14y*=0 [(x-Ty}x-2y)=0 3_2
6 . <414 1 oW
R L —+—=24 x=2y
x Yy X )y 8
—=24
LY
71 21
Omeem: | ==}l =57 |-
maem (8 8) (3 3)
5.2.D03
) 3
- X 3+22y3=_3 4Jc3=_4 x,y¢-2-
J;- ’; o 2y'8' o {x=-2y+3&
X y y
t—t—=-1 |- = ~y=2x-3
2y-3 2x-3 2x-3 8 y=ex
X ¢2 xy¢2
54 ) ) 2
SIx+2y=3&4-3y=~3
2x+y=3 ~3x=-3
Omgem: (1; 1).
x 4 6 ¢5 x ;té-
...__Z__ _.5 X _6 x’y 4 9y 4

+ = =
6 |4y-5 4x-5 o l4r-5
Sx 4y 1 24y

dx=-4y+5 {x+4y=35
=24 -y=4x-95 4x+y=5

4y-5 4x-5 4x-5
Omeem: (15 1).
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5.2.204
(x=3+(y=3)"=1  [(x-3)"+(y-3)*=1
x2+5y2+3x—2_1<:> x*+y*—13 0 ©

o
~
——P——

4y* +3x+11 4y* +3x+11
x'—6x+9+)y’—6y+9=1 x14 )y =6x+6y—17

&9 xiey 13 o 6x+6y+30__0 o
4y +3x+11 4y +3x+11
(x=-3+2-x7=1  [x"—6x+9+4—4x+x’=1

S<y=5-x oy=5-x =
4y' +3x+11%0 4y* +3x+11%0
x1-5x+6=0 x=2,x=3

S y=5-x &iy=5-x

4y +3x+1120 4y’ +3x+11%0
Omeem: (2; 3), (3; 2).

(=47 + (=47 =1 [(x=42+(y-4F =1 [(x=47+(y-4)=1
6){x’ +6y°+2x-8 << xP+y?-25 & dxt+ )yt =5

5y +2x +17 5y +2x+17 5y +2x+17#0

Ilepsble aBa ypaBHEHHA — COOTBETCTBYIOT ABYM OKPYXHOCTAM. JIBE OKpy*K-
HOCTH nepecekatorcs He fosiee, YeM B ABYX Toukax. HX yerko yranats.
Omegem: (3; 4), (4; 3).

5.2.D0S
Xy __ X 1 1 oo
) {sx-4 ay-s5o{N5x-4 ay-5) &
S5x+4y=-9 S5x+4y=-9
9 9
x—O,y——Z x=0,y= 2
- WMI_= y___(),yz__g_ y____?_’y=0
(5x—4)4y-5) < 5 < 5
Sx+4y=-9 5x—-4#%0 Sx#4
' 4y-5#0 4y #5
—Sx+4y=1 y=-1
| 5x+4y=-9 {x=—l

Omeem:; (0;—%],(—%;0],(4; 1).
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Xy Xy X

6) {4x+3 3p+d e

T-4x( 1 1 ]_0
3 \4x+3 11-4x

7-4x

<

5x+4y=-9 =
Y 3
i 7
x=0,y=—
§-8
X7 -4 —— = 3
T(4x+3)(11-4x) 7
y="7,y=0
_7-4x 4
Y= 3 x=1y=1
Omose (O;Z),(l;o),(l;l)
3,\4
5.2.D06 : ,
x y x y xiO,y#O
5 . 6 x 0y - x#-=5,y#-6
a) x+35 y+6<:> x+5 y+6 1x+5=y+6
bx—y=xy+5 Sx—y=xy+35 Sx—y=xy+5
xz0,y=0 x20,y=0 x#0,y#0
x#z=5y#-6 x#-5y#-6 x#z=-5y#-6
o
y:x—l y=x-1 y=x-1

Sx—x+1l=x"—x+5
Omeem: (4; 3).

x'-5x+4=0 x=lx=4

X __ Y X __ Y
4 5 x oy
1- 1-
® x+4 y+5<:> x+4 y+5 had
dx—-y=xy+4 4x-y=xy+4
x+4=p+5 y=x-1 y=x—_l
x#0,y#0 x20,y=0 x#0,y=0
= <
x#—4,y#-5 x#-4,yz-=5 x#-4,y#-5
ldx—y=xp+4 |[dx-x+1=x"—x+4 |x*~4x+4=0

Omegem: (2; 1).
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5.2.D07

— =y’ +2
a) J|x" —9x|+4 « B nepeoM ypasuenun mu. <2, 4. 22, Ouu
x+19y -9
x+y-8
y=0
pasiny, kormay=0ax=0ux=9, {:x=g . Omeem: (9; 0).
X =
X __g
x-—8
6 2
TR
6) J1¥ —7x[+ <> B nepeoM ypasHeHuH LY. <3, n.u. 23 npu y = 0
x+16y —7
x+y-6
y=0
ax=0uaux=7. |:x=0 . Omeem: (7, 0).
x=17
X _~4
x-6
5.2.D08
2 3 2x-3z=0
<

+ =
a) {(2x-32)’+1 (Gy-4z)Y+1 ~&4q3y-4z=0
2x+3y+4z=66 2x+3y+4z=66

2x=3z x=9
S 93y=4z &Sqy=8
11z =66 z=6
Omaenr: (9; 8; 6).
3 . _
6) < (3x—-4z)2+1 (4y-5z)"+1 >44y-5z=0
3x+4y+5z=168

4 3x-4z=

(=

3x+4y+5:=168

3x=4:z x=16
<14y =5z <={y=15
14z =168 -=12

Omeaem: (16, 15; 12).
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5.2.D09
I 1 '[y=4,x=6
a) 1 y-5 o; y-5{y=6,x=8
X4y =52 [XP+yP=52 (x4 yt=52
Omegem: (6; 4).
'x=6y-23 [ 1 ’[y=3,x=5

6) < y—-4 o/ y—-4oily=5x=7
sz-}-yz =34 Nxz +y2 =34 ~x2+y2 =34
Omeem: (5; 3).

5.2.D10
x=0,y=5
a) 3 y=3x+ 3x+1 o [x--2 y-—7
~x3 =y-1
Omeem: (—2; —7)
dxst [x =0,y=7
6) - 4x 1e4{x=2,y=7
(X’ =y+1 =y+l
Omeem: ;7.
§ 3. Cucrembl RppaUHOBATBABIX YpaBRenuit
YpoBenn A
5.3.A01

x+y-3=0 {x+y—3=0 {2x-—4=0 {x=2
a) = = =
x-y-1=0 x-y-1=0 x~-y=-1=0 y=1

Omsem: (2; 1).

x+y~4=0 {x+y—4=0 2x-6=0 {x=3
6) = = =
x-y-2=0 x-y=-2=0 x=-y-2=0 y=1

Omeem: (3; 1)..

5.3.A02

2) ‘/E=4 o x=16y o y=l
Y x+y=17 y=16
x+y=17

Omeem: (16; 1),
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6) i=3 o x=9y ol
VY x+y=10
x+y=10

Omgem: (9; 1).
5.3.A03

a) 2<:> x—y=4<::> 2x=12 o
x+y 8 x+y=8 x+y=8

Omgem: (6 2).
\/ =3 [x y=9 @{2x=20
x+y-ll x+y=1l x+y=11
Omegenm: (10; 1),
5.3.A04

a { 3X+4y=0 <:>{3x=—4_y <:>{3x=—4y

3x-4y=144

J3Ix—4dy =12

Omeem: (24; -18).

2x+3y =0 2x4+3y=0 4x=36
o { ‘D{ [2x—3y=36

142

-8y =144

= x+y=11<:>{

x—=2y=-1

2X—3y=6 2x—3y=36
Omeem: (9; —6).

5.3.A05

x~-7 x-T=y-6 x-y=1

Z -
a) V\y-6 <ix+y=l11

x+y=11 y#6 y*6
Omeem: (6; 5).

x—9=l x=9=y-35 x-y=4
0) {Vy-5 ©3jx+ty=12 ox+y=l2e

x+y=12 y=5 y#5
Omeem: (8; 4).

5.3.A06
a) JIx-y-1=1 <:>{3)c—}1—-]=1 <::’{3ax—y=2

Jx-2y+5=2" {x-2y+5=4
ox=1y=1
Omegem: (1; 1).

x=24
y=-18

o x=9
y=-6

2x=12
x+y=llex=6,y=5
y#6

2x=16
x+y=12x=8,y=4
y#5

5x=5
(=1 (=
x—2y=~1



x-3y+3=1 x=-3y+3=1 x-3y=-2 5x=5
= L= L= =
2x-y+3=2 2x-y+3=4 2x-y=1 2x-y=1

<ox=1Ly=1
Omeem: (1; 1).

5.3.A07
. .

=1 [4x+5y=1 8x=-8 =-1
a) {J4x+5y o xroy o ¥ <:>x
4x-5y=-9 4x-5y=-9 y=1
4x-5y=-9 :
Omeem: (—1; 1).
(
1

=1 Ix+4y=1 6x=-6 =-1

6)<,/3x+4y Y e = ¥ o ¥
Ix-4y=-7 Ix—4y=-7

B3x-4y=-7

Omeem: (~1; 1),

5.3.A08

X=Y _, XY _4

a) | 7 ! 7 o x—y=28q x=28
x+y_4 x+y=__4 x+y=28 y=0
L7 7

Omeem: (28; 0).

rJ—E=3 .

6 V9 Q{x—y=8]c>{2x=l26 Q{x=63
x+_y=5 x+y=45 x+y=45 ~|y=-18

L 9

Omeem: (63; -18).

5.3.A09

(3y=5
LA y=ox 10x =30 x=3
a) 5x Sax#0 @5 3 30<:> 5
+ = =
Sx+3y=30 |Sx+3y=30 777 4
Omsem: (3; 5).

7y Ty=2x
’—: . 14y =28 =2
6) 2x ! <<x#0 = Y =] Y
7y=2x x=7
2x+7y=28 2x+7y=28
Omeem: (7; 2).

-
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5.3.A10
2y-3x

a)J X

(x+y=14
sem: (25 12).
( 2y-5x

:3@4

x+y=14
(x#0
Om
(2y~5x=
x+y=16
(x#0

6) =>

x <> 3

(x+y=16
Omsem: (1; 15).

.

Omsem: (2; 2); (1; 3).

6 {(x-4),/y—6=o©

x+ty=8
Omesem: (4; 4); (2; 6).‘

5.3.B01

(x—2)\/y—3 =0<:>

xty=4

2y —3x=9x

2y-12x=0
x+y=14

o

25x

- y=15x
x+y=16

Yposenn B

5.3.B02
{x 25 [x=25
(x-25)(y-28)=0 y+25=25 " |y=0
a) o
y+5Jx =25 y=28
—HeTpeueruu
5Vx =~
Omgem: (25; 0).
x=16 x=16
(x-16)(y-19)=0 | |y+16=16" |y=0
6) &
y+4\/;=16 y=19 —He'rpcmeHuu
4~/§

Omeem: (16; 0).
144

|
of

x=2
y=12

x=1
=15



5.3.B03

3x_2 =4 6x 12 =

2 \/; o {x . Omsem: (2; 1).
+2y=8  (3x+2y=8 |y=1
2x-3y=3 4x=12 = ‘

6 \/; o {x . Omeem: (3; 1).
2x+3\/;=9 2x+3J— 9 y=
5.3.B04
Wx+7y=9 [4y=4 =

2 JVx y=J 4 y= y . Omgem: (1; 1).
2fx+3y=s (2x+3=5 x=
Wx+ay=7 [2y=2 =1

6 JVx +4y ol y . Omeem: (1; 1).
Wrrzy=s (Wx+2=5" x= |

5.3.B05

2) {(‘/;‘3)()"6)=°¢

Jx+5y=8

5 {(6—4)(y-5)=0©

Jx=3

S5y+3=8

i

_{J;+3o=s

ol

44+2y=6

x=9

o
{y =1
. Omeem: (9; 1.

— HeT peleHHH.

x=16

y=1
. Omeaem: (16; 1),

s/;+2y=6 {f/fs — HeT pelucHHH.
.x=-
5.3.B06
Wr-1y=-3 [8/¥=8 x=
O :(1; 1),

a){4J§+7\/_-11 {4*/’7+7~/— 1 {y_ ey
6) 8\/;-3\/;:.5 16\/—-’16 {x . Omeem: (15 1).

3J;+3J;=11 8x+3fy =11 ly=1 .

5.3.B07
){2~/— y=4 ~/§=y—4®{6=y_4©{x=9

Wi=y+2" |2dx=6  Wr=3 ~ ly=10

Omeem: (9; 10).
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Wr=yp-5 [3fx=p-5 [p-5=12 (re16
6) o = =

5Vx=y+3  |2Jx =38 Jx=4 y=17
Omeem: (16; 17).

5.3.B08

5x -1 Sx=2y+3
a)s\{2y+3 &32y+320 &
X' +5y+25=(x+5) X +5y+25=xT +10x+25
Sx=2y+3 Sx=4x+3 x=3
< < R
y=2x y=2
Omgem: (3; 6).
7x =1 7x=3y+4
6) 3y+4 < 43y+4#0 =3
X +7y+49 = (x+7) X +7y+49=(x+7)
{7x=3y+4 {7x=6x+4 {x=4
o = <

y=6

y=2
Omeem: (4; 8).
5.3.B09

549y +16=5 5x249y+16=25 [x? =g {x=0
a) = & &
VA +9y+16=5  [4x°+9y+16=25  |9y=9 |y=1

Omeem: (0; 1).

Jaxv7y+2=4 A’ +Ty+2=16 [x*=9 x=0
6) o < =

y=2 y=8

,/3x2+7y+2=4 W +Ty+2=16  |7y=14 |p=2
Omeem: (0; 2).

5.3.B10

Jx+y=8 x+y=64 -
a f <98 " . Omeem: 2; 62).
)< x+y=4 E= {y=62 ( )

Y x *

Wx+y=6 x+y=36 )
6) 1 Xty =3<:> 6_ {y=34' Omeem: (2; 34).

X X
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YpoBenn C

| B - )36
0

Vi-Jy=2 _[2Jdx=2
Q{\/;+\/;=18¢>{\/;+\/;=18c>

5.3.C02

Omaem: (400; 324).

Q{\/;— y=2 __[Jx=20 {x=400

(=4 .
Vi fy=38 y=324

{
6){xy72 {xﬂ/‘\/‘\/"
{

ﬁ

e+ =36 7 | Jr a5 =36

J‘J‘z@fw x361
Jredy=36" Wy=17" y289

5.3.C03

{J‘ " @{x+y 122 {J;\/;=“

x+y=122 x—=2.Jxy +y=100 (\/;_'\/;)2=|00<$

{10 y+y=11 {(\/;+ll)(\/;—l)=0©{y=1

Omeaem: (361; 289).

- Jr-Jy=10 Jr-Jy =10 x=121
{10\/;“ 1 (~/§+11)(~/§—1)=0©{x=1
Jr-Vr=10" Jy-vx=10 y=121

Omeem: (121; 1); (1; 121).
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Jry=10 Jo =10 J=10
{x+y-101 {x 2J—+y 81 (‘/—"\j;)z=8l¢>
Vr-\y= Vi-Jy=9 _

{9 y:[y;—190=0©{(J;—l;(ﬁﬂo):o“[i::oo

” {J’ N {J;-&=9 -

=
oWr+x-10=0  |(Vx-1)(¥x+10)=0"" ly=100
Omsem: (100; 1); (1; 100).
53.Co4
{"‘ )
I 2, 2 )= =4
a)\/x+y x/ﬁ@x+ c>(x y) 9':::> xy
xy=4 2xy=8 xy=4 x—y=-3
(2)
=4
=y+3 =y+3 =1,x=4
Y o=t olr=tx
Yy +3y-4=0 (y+4)(y-1H=0 y=-4,x=-1

x=y—3 x=y"3 y=4,x=1
2 =4 =1
( ){y2—3y—4=0 {(y—-4)(y+1)=0 [y:-l,x=—4

Omeem: (4; 1); (-4; -1); (1; 4); (=1; —4).

x-y=2
()]
2 2 2 2 2 -
= +y‘= - =4 {x =8
6) \/x +y 2J§c> x+y 20':::> (x-y) o y
xy=8 2xy =16 xy=38 x-y=-2
(2)
xy=8
x-y=2 x=y+2 xX=y+2 =2, x=4
) y !’ y o y o y
xy =8 Y +2y-8=0 (y+4)(y-2)=0 y=—4,x=-2

—y==2 =y-2 =4,x=2
@) xz Y o x=y o y X
Yy -2y+8=0 (y-H(y+2)=0 y=-2,x=-4
Omeem: (4; 2); (-2; —4); (-4; -2); (-4; -2).
5.3.C05
. {Sxf3y=1o 5x+3y \/5x+3y(\/5x+3y—10)=0<:>
Sx-3y=20 5x-3y=20
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[(x=2
S5x+3y=0 10x =20 10
5x-3y=20 sx-3y=20 |77 7%
< <
5x+3y =100 10x=120 x=12
S5x=-3y=20 Sx-3y=20 40
J’='3-

Omeem: (2; —QJ;(U; i?_) .
3 3

{4x+5y=_8\/4x+5y Q{\/4x+5y(\ﬁtx+5y—-8)=0@

4x-5y=16 4x-5y=16
4x+5y=0 8x=16 8
_ _ x=2,y=——
4x-5y=16 4x-5y=16 5
< =
4x+5y =64 8x=80 24
x=10,y=—
4x-5y=16 4x-5y=16 5
Omeem: (2;—2);(10;-&).
5 5
5.3.C06 :
\/_-—2‘ Tx-4y=28 14x = 42
a){ (7x-4) ‘28@ Tx~4y=-28{|14x=-14 &
Tx+dy=14 Tx+dy=14 Tx+4y=14
7
x=3,y=-—
4 . Omeem: 3;—1 ;(—l;g—l).
x=-1 zl— 4 4
" y

J?—? 6x—7y=42 12x=6Q
g) {V(Ex=Ty) =42 6x=Ty=-421{|12x=-24 &
6x+7y=18

6x+7y=18 6x+7y=18
12
x=5y=-—
: 7. Omeem; 5;—2; —2;3—O .
30 7 7
X——2,y=7
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5.3.C07
Sx+7y|= y|+20 S5x+7y=25 y=5x=-2
= =
5x+7y =5 lyl=s
Omeaem: (-2; 5); (12; -5).
{z3x+syy=|y|+33 {3x+8y=36<:>[y=3,x-_-4

y=-5x=12

3x+8y =6 [yl=3 y=-3,x=20
Omeem: (4; 3); (20; -3).
5.3.C08
{|\/3X“2}’"8l=10 { 3x-2y-8=10 {3x—2y=324
a) = &

3x+2y=12 3x+2y=12 3x+2y=12

6x =336 x=56
= &
3x+2y=12 y=-78
Omeem: (56; —78).
6) {|J4x-7y~6|=13®{ 4x—7y—6=13<:>{4x—7y=361

4x+7y=39 4x+7y=39 4x+7y=39

8x =400 x=50
o o
4x+7y=39 y=-23
Omeem: (50; -23).
5.3.C09
y= 5\/x+2 {25x+25-28=81x—-81.28 x=53
a) =
y=9vx-28 y=5\lx+28 y=45
Omeem: (53, 45).
6) y=3vx+20 9x+180=49x-49-20 {x=29'
o _ o
y=74x=20 y=7vx~-20 y=21

Omeem: (29; 21).

5.3.C10
y=12Jx y=12Jx y=12Jx

a) o & =
144x-T7y-18=0 144x-84/x 18 =0 24x-14Jx-3=0

16

y=12Vx y=9 y=9 e
Q{(4«/—;—3)(6«/;+1)=0 @{J;=%<:{x=2_.0meem. (1—6,9).
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6 {y:llx/; ®{y=11\/;

(=1
21x+y-20=0 [121x+11Yx-20=0
{y=”\/; y=ll\/; y=4 o (16 4)
Py [l 4 < 16 meem. | ——, .
—4)= =2 1
(11J§+5)(11J§ 4) 0 |Vx = e 12
VYposens D
5.3.D01
=9
Xi6=5]% Xo3f (E-2l=0 |77 y=14,x=36
a1y . y < y y & {x=4y @
y=8x=32
x+y=40 x+y=40 x+y=40

Omeem: (36; 4); (32; 8).

N

x+y=50 x+y=50

x=4y 10,y = 40
xX= W,y =
oilx=49y o 4
x=1y=49
x+y=50

Omeem: (40; 10); (49; 1).
5.3.D02

2 {x+2y-24,/x+2y+144=0© x+2y =o©
x-2y=44 x—2y=44
x+2y=144 2x =188 x=94

(=4 (=4

x=2y=44 x=2y=44 y=25

Omeem: (94; 25).

6 {2x+y 22x+y +121=0 Q{ 2x+y =o©

2x~y=-21 2x—-y=-21
2x+y=121 4x =100 x=25

L =1 (=1
2x—y=-21 2x-—y——21 y=T1

Omeem: (25; 71).
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5.3.D03

/x }y X fx fx E
—=]12 = —— — = ——

xX+y=37 X+y=37 x+y=87

x=36y~ x=36
< 1=
x+y=37 y=1

Omeem: (36; 1).

X y X X X
—=15J:+2 —=2|==15=0 \/:—5 \ﬁ+3 =0
‘/: RS b J; et ( y ]I y ]

xX+y=26 x+y=26 X+y=26
Q{x=25y c}{x=25

x+y=26 y=1
Omsen: (25; 1).

5.3.D04

{3x y-183x =y +81= 0 (V3x=y-9) =0
a) , ©
x+y-6\3x+y+9=0 (/3x+y—3) =0

o 3x—y=81¢> 6x=90 -
x
3x+y=9 3x+y=9
Omeem: (15; -36).

2
6 [~ 4~y +16=0 o (Vx=4y-4) =0 _
x+4y¥16,/x+4y+64=0 (m—8)2=0

x—-4y =16 2x =80 x=40
< < <
x+4y =64 x+4y =64 y=6

Omeem: (40; 6).

=15,y=-36

5.3.D05
a) (x, y<0)

y 3 V4 14 =4 4 o{z
+7 1y +4y+6=0 |TV-—y+4y+6=0 x=oy

37 3
Omeem: (—4; -9),
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6) (x, y<0)

x_2 x--iy
y 5 &1, 252 =
Sx+11xy +4y+10=0 ;y—-—s—y+4y+10=0

X=—y -
o« 257 o {x :“;5 . Omeent. (—4; -25).

2 y=-
Zy=-1
5v="10
5.3.D06 .
Yy _ x,y<0 x,y<0 _
a) {* x"—‘/ﬁa w=10 ©{xy=10 @{;}:19_7@
X +y'=29 X+y'=29 |(x+y) =49 r=
o [P -Ty-10=0 _ [0+ +5)=0 _[y=-2x=-5
x+y=-~7 x+y -7 y=—5,x=—2
Omegem: (-5; -2); (-2; -5).
y x,y<0 x,y<0
6) {* x'—‘/rs@ xy=15 S{x+y) =64
xt+y* =34 *+y*=34 |w=15
x+y=-8 ¢>x+y——8 ——3,y -5
-y =8y =15=0 " |(y+3)y+5)= ' ad =-5y=-3
Omeem: (=3; -5); (~5; -3). ’
5.3.007
J S+4y+4
(x ~S)Jy+4 +(y+4)«/ —96 "
o VX=5+y+4=8 \/-—+ y+4
Jx-SJy+4(~/x—5+Jy+4) «[__ y+4
o Jx=5+Jy+4=8 o Jx=5+y+4=
2 <
(Vx=5) +8dx=5-12=0 " |( x=5-6)(Vx-5-2)=0
Vx=5+,y+4=8
a3 VR iy
Jx-5=2 ’

Omeem: (41; 0); (9; 32).
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6 x+3+Jy 6=9
(x+3) 6+(y -6)Vx+3 72

- x+3+\) =9 x+3+,/ 9
\/x+3\/y 6 \/x+3+\/y 6) \/x+ Jy-6=8
x+3+\/ =9 x+3+,/y—6=9
=
Jy-6 +9,/ _g=0 (y—6—1)( y—6—8)=0c>
x+3+,/ =9 }c+3+‘/y—6=9
=
Jy-6 +9,/ —g=0 | (Wy-6-1)( y-—6—8)=0<:>
Jx+3=9—{y-6
y=7,6l=x
3lyy-6=1 =
{y=70,x=—2
L/y—6:8
Omeem: (61; 7); (-2; 7.
5.3.D08
a) (x, y<0)

Xy +2y=-92 X+xy+2y=-92

x+
o o
1—9\/2—10=0 (JE—IO J}—-H =0
Y Y Yy Yy
x=100y x=-100
L= Lol
100y —10y+2y=-92 y=-1
Omesem: (-100; -1).

0) (x, y<0)
2x+4xy +y=-121 2x+xy +y=-121

e (B}

x=64y x=—64
& &
128y -8y +y=-121 y=-1

Omegem: (—64; -1).
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5.3.D09

5
xX=—
2x-5z|+iy—dm=0 |2 i
a) {' X = ‘-|+ y_‘ z= o 3y=4: <:><y=§
2x+3y+z=10 Sz+4z+z=10
z=1
Omeem; (E;i; 1) .
23
(7
x=—
ax-TzwfIyda=0 |7 3
.{l x=Tz)+y2y=-32=0 2y=3z ofy=3
br+2y+z=11 7z+3z+z=11
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6) {(x+5)2<(x+3)2¢>{(x+5 x=3)x+5+x+3)<0
Sx+12>4x-9 x>-21

0,xe(—20;—5)

x>-21
Omeem: (-21; —4).
6.1.A06

16 ‘
%) —x<06x+16 '!_5x<16©{;:1_58©xe(—8;15)
07x>-0,56 x>8

Omegem: (-8; 15).

10 91
6) —-x<03x+91 3-6x<91<:>{§:i97<:>xe(—7;30)
0 9x>-0,63 x>-7

Omeem; (-7, 30).
6.1.A07

a{“‘“ o xe(-21;-4).

xz-l

3o
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Omeem: (1, 4).

3
E(Z;z) o xe(l;2)
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(Bx+2)2<9x 2 |9 +12x+4<9x"+2 7 |12x< -2 1

x<—-—
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(x+5)y(x+3)°(x+5-x 3)50@ (x+5)°(x+3) SOQ
x' <24 x* <24

x=~5,x=-3
<

x* <24
Omsem: 3. .
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Ecan nepemuoxnts (1) 1 (3) nonydanm (m-3)*(n-3)4(k-3)>0 = k>3. Teneps
. mepeMuoxuM (2) 1 (3), moayqum (m-3)*(k-3)*(n-3)<0 = n<3.Torxa m>3.
Omesem: m>3, k>3, n<3
{(x —5)(y-35)>0 M
6) <(x=5)z-5>0 (2)
(x=5)y-5)=z=5)<0 (3)
IMepemuoxus (1) u (3), noayuuM (x~5)2(y—5)2(z—5)<0 = z<5.
Teneps (2) u (3) nosyuum (x—5)2(:—5)2(y—5)<0 = y<5. Toraa x<5.
Omeem: x<§, y<5, =<5.
6.1.D10
) {(a2 ~Sa+6)a’ -1la+28)> 0<:> {(a-—2)(a—3)(a—4)(a—7)>0
(@' —6a+8)a’ —1la+24) <0 |(a-2)(a—4)a-8)(a-3)<0
lepeMuOM UM = (a-2)(a-3)(a—4)(a-7)(a-8)<0 = ae(7;8)=>a>7
Omeaem: a>1.
6 {(a2 +Sa+d)a +7a+10)>0 {(a+l)(a+4)(a+ 2)(a+5)>0
(@’ +10a+24)a’ +3a+2)<0 (a+4)a+6)a+2)a+1)<0
llepemuoxum = (a1 )2(a+2)2(a+4)2(a+5)(a+6)<0 = ae(-6,-5=>a>~-5

Omeent: a<-35.
§ 2. Cucrembl ApoGHO—PAUHOHAILHLIX HEPABEHCTB
YpoBeHns A
6.2A01

5
3. x>—=
>0 j4x+5>0 5 8 .{ 5.8
B ©{3x<8 - 84c>xe[_z;§).0meem. (_ZE .
3Ix-8<0 v

2 x>—=
6) >0 [3x+7>0 3 _7.5) Omegem: [ _1.5).
{3“7 Q{2x<5 1 s T 32

2x-5<0 x<=

6.2A02

2x -5 5

_ - el 5 5
a) 5x2+9<0 <z;,{§x>i<0<__.> x<2<:>xe(2;——). Omeem: (2;-2-].

4x—-1>2x+3 x x>2 2
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3x-2 - 2
6) 9x2+5<0 @{ix>:25<0@ <3 :xe[-—S;E) .Omeem: (—5;3).
Ix—-2>2x-17 x>-5 3 3
6.2A03
> >0 x<E
5-3x 5-3x>0 Ix<5 3 (.19
? 5--6x23“{25-3%26“{30}:519@ LT 50
3 75 730
Omeem: (-oo; ——9-]
4 >0 x<
6) |4-5x o 4-5x>0 5x<4 o 5 @xe[—oo;i)
4-3x é_ 20-15x26 15x <14 xSli 5
2 5 15
Omeem: (_w’ i)
5
6.2A04
11 5
a) 5—6x<0’ @{3;6'2;?@ x>-g<:>xe(—5-;l)
0,2x—0,1>0,3x=0,2 \F<HL iyl 6

Omeem. (-5—, 1) .
6

5 3

<0 3-8x<0 >Z 3

6) 13—8x Q{le<01© o gcvxe(g;l)
0,3x-0,2>0,4x-0,3 ’ ? x<l1

Omeem: (2, 1) .
8

6.2A05

8 > 3 3 >0 5x+4>0 x>—i 4
2){5x+4 Sx+4{5x+4 & <1 o 56 x€ _5;1
Sx+4<4x+5 x<1 *

Omeem: (—i; 1) .
5
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7 > 6 I >0 6x+5>0 x>—£ 5
6)16x+5 6x+5{6x+5 & o 6 xe —Z;l

6x+5<5x+6 x<l x<l x<1
Omeaem: [—2; 1).
6
6.2A06
T <0 6x-5<0 |x<>
— —_ -— X — -—
a) 6x526x5<:>16;5 <::>{ . <=>x6<:>
Zx+Zx>-13 —x>-13 x>- x>-6
2 3 6

<:>xe(-—6;~5-).
6

Omeem: (—6; %) —

8 9 1
2 O gi_6<0  |x<®
Tx-6 7x-6 . |Tx—6 Q{ o

0) 3 = )
—Xx+—x>-25 —x>-25
3 4 1

o x e(—lZ; é)
7
Omeem: (—-12; g]
7

6.2A07

5 3
<

a) {3x-5 3x-5& "3 =
0,4x20,3 x>= -




__7_<_2_ > <0 2x-7<0 x<-7- 5 7
) 12x-7 m-721¥ 7 o 5 o gﬁxE[E;—z-]

5 xe—
0,6x20,5 p - x2—
6 6 6
Omegem: [—2, l) .
6 2
6.2A08
15 S 17 2 <0 >§_ 5
IS T eEn ) @i ser(f)
2 <5 2+4+3x<20 x<6 5

Omegem: (%, 6)

<5 3+4x<1S x<3

12 19 A
l—4x>1-4x Z <0 Jr>l 1
v6) 3445 S {1-4x = 4<:>xe(z,3)

Omeaem: (l, 3) .
: 4

6.2A09
11 20 x<4 2 2
a)l4-x o 2&xe|Z;4)|. Omeem: (-—;4)
2 x>= 5 5
<0 5
2-5x

2 20 x<3 3 3
6) /3-x o 3o xe|l 231, Omsem: (—-;3).
3 0 x> 4’ 4

4

6.2A10
3x-5 3x-2 3
> <0 3
a) 4x—53 4x-5 o 45x—5 o{x 4<:>xe(0,—)
—_—<— —>0 x>0
3x 2x 6x



— < —>0 x>0
4x  3x 12x
Omeem: [0; —] .
3
Yporeus B
6.2.B01

14 -~———-14 >0 (-—oo 3)\)(3 + )
xXe y— —1 4+
———>0 -_— 4 ’
a) {16x2 -9 (4x-3)(4x+3) 4 4

4x-3<0 x<> ]
4

o xe| —wo;,—— 1. Omgem: | —0; —— 1,
4 4

19 19 xe —-oo;-.?. U _‘rl-+oo
>0 —_—0 2 2’
6) < 4x*-25 S{Rx-5M2x+5) o &

2x-5<0 2x—-5<0 x<_§_
QXE(—OO;——S—). Omegem:; (—oo;-—z),
2 2
6.2.B02
25-36x" xe(%_z]u[g,m)
a) 344 T J(6x=5)(6x+5)20 " 6] L6 -
5-6x 6x-5<0 5
—>0 X <=
7 6
@xe(—oo;—z]. Omeem: (-—oo;——s-],
6 6
16 - 9x* ( 4] |:4 )
——%50 X €| =0, —— U] —; +®
2 3x-4)Y3x+4)=0
6) 3Ix“+4 o (X )( X ) o 3 3 P
4-3x 3x-4<0
> X< —
6 3

o3 omems -3
S xe| —o,-—1, Omeem: | —wo;, ——1 .
3 3
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6.2.B03

7 6x* 6x2+7
6x—7  7—6x ex_7 0 6x-7>0
a) o4 o o o
4x* < 9 (2x-3)(2x+3) _ 0 (2x-3)2x+3)<0
4x*+9 4x*+9 4x*+9 ' :

x> —
6 (7 3 73
(=1 o xe|l—;—1i. Omeem: | —;—|.
xe(_s 3) 6’2 6 2

2’2
0 9x? 10+9x2>0
_ _ _ 9x-10>0
6) {9%-10710-9x  _ J 9x-10 1% o
9x? 16 (Bx-4)(3x+4) (3x-4)(3x+4)<0
2 <—3 5 <0
9x“+16 9x“+16 9x*+16
10
X >—
9 10 10 4
= : o x€l—;—|. Omeem: | —;—
( 4_4) 9 3
XE|~—}—
3’3
6.2.B04
2 2
2 2 Al een1<o  fx<d
A’ +2 1 +2 & 0dx>-04" x>_l©xe(—l;l)
0,2x-0,6 <0,6x~0,2 ’ ’
Omgem: (-1; 1).
3x2+10>3x2+10x lO(x—1)<0 ;
6) {10x’+3  10x*+3 &{10x*+3 c»{ _lcbxe(—l;l)
0,4x-0,7<0,7x-0,4  [0,3x>-0,3 :
Omegem: (—1; 1).
6.2.B05
B ?—E%Trz"“ (%%}
1757 —124 2537 —1a4 < OX1DGx+12) _ N
12x>0,5 x> x>
12 12

5 12
o xe|—;—|. Omeem
12" 5
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6 > 11 E-_il—)f’(G_;_l—l_)_<O XE(—%;%)
6) {36x —121  36x —121< "6 x o

<
11x>0,6 P x>
: 11 11
(6'11) '(6'11)
oSxel—;— |, Omegem: | —;— .
11" 6 11" 6
6.2.B06
(7 3 10 o [ret==0)u(4+0)
) <x(d-x) x(x-4)S{x(4-x) & 5 =
19x>x+5 4x>5 x>z
& xe(4,+0). Omaem: (4;+ ).
5 2 7 oo [re(e0)u(3+e)
6) {x(3-x) x(x-3N)=x(3-x) <& 4 &
(4x>x+4 3x>4 x>—3—

o xe(3,+0). Omeem: (3;+®).

6.2.B07
2
;:6;SO x(x-6)<0 x €{0; 6]
a) {0 o = o xef0;5)
6 5-x>0 x<$5
>0
5-x
Omgem: [0; 5).
2
- ——;‘28-—’;50 x(x-8)<0  [xe[0;8]
6) %t o o < xel0;7)
7 7-x>0 x<7
>0
7-x
Omsgem: [0; 7).
6.2.B08
1 12 —--—1—1-—--—>
' < —4)(x+3
a){xl-x-12 x'-x-12¢ (* 1)(x )
12x> 0,12 x>—
100

{xe(—oo;—-3)u(4;+00)<:>x€(4;+°0). Omeem: (4;+ ).

¢>0,01
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7

3 < 10 (——5)(?5>0
x—5)x
6) {x*-3x-10 x*-3x-10¢ ] <
10x>0,1 X >—
100
x €(—0; —-2)U(5; + )
& 1 o xe(5;+0) . Omsem:. (5;+ ).
>_..
*~ 100
6.2.B09 ‘
2 2 L
xz+40 x:40 x2 x<0 X(x-1)<0 xe(0;1)
a) x‘+4 x+4©x+4 Py 2 - ) &
4 >0 x>—2— x>; x>3—
Ix-2 3 .
@xe(z;l). Omesem: (-—2-;1).
3 3
2 2
x2+50<x:50 x2—x<0 X(x=1)<0 xe(0;1)
6) xX"+5 x*+5 X +5 N 3 “ 3 o
5 3 X>— X >
>0 x>= 4
4x-3 4
@xe(z;l). Omeem: (2;1).
4 4
6.2.B10 .
f(x+4)?  (x+5)° (x+5+x+afx+5-x-4) o
a) {5x*+4 S5x*+4 & 5x2+4 2=
0,9x>-8,1 x>-9
‘ 2x+9<0 x<—2 9 9
& & 2 xe|-9-=1. Omgem: | -9;—-—1.
x>-9 2 2
_ x>=-9 :
(x+6) (x+7) (x+T+x+6)(x+7~x-6)
2 > 2 2 <0
6) 17x*+6 Ix*+6 & Tx*+6 =
0,13x>-1,69 x>-13
13 - v
2x+13<0 X<—— 13 13
= = 2 & xel-13;——|. Omgem: | =13, -—|.
x>-13 2 2
x>~-13
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Yposens C

6.2.C01
1
a) —< <l@ 5<3-2x<7 & 2<-2x<4 & -2<x<-1,
7 3-2x 5
Omegem: (-2; -1).
1 1
6) —< < l < 8<2-3x<11 ¢ 6<-3x<9. = -I<x<-2.
11 2-3x 8
Omegem: (-3; -2).
6.2.C02
[ 4 6 4 S (1
- < - >0 x>=2
a)‘,\:-4 x+2 x-4 x+2 )x+2 o xe(-2;4)
4 5 3 5 1 x<4 T
- < - <0
(x-4 x+2 x-4 x-2 Lx-4
Omeem: (-2; 4).
(3 7 3 6 [ 1
-~ < - >0
6)<x-—3 X+4 x=3 x+4 Jx+4 x>_4<:>xe(—4'3)
3 6 2 6 1 x< ’
- < - <0
lx-3 x+4 x-3 x+4 L x—3
Omeem: (—4; 3).
6.2.C03
2 x=0
X <o 6 xe(—co;—:g-)u{O}
A 16+1lx  Pix<-— & i1 <
2 .
17x+x°<0 X(x+17)<0 xef-17;0]

5
<:>xel:—17, 11)U{O} .

Omeem: [-—17; —~-1%) v{0}.

4x? x=0 9
a0y —— | U{0
O {orim eflxc-= xe( = 13)U{ Vo
2 .
22x+x°<0 X(x+22)<0 xe[-22;0]

Sxe [—22; —-2) w {0}
13
Omeem: [_22; - %) u{0}-
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6.2.C04

f 2 _&\?
G 5o |2 <0 [re(a4yuls)
A 16-x D{(x-4Hx+4) & c[0:5] o xg[0;4) {5}
k x ;
k5x—x220 (x(x~5)<0
Omeem: [0; 4) U {5}
(v _£)\2 YAy
(=650 |L2=O x€(=5,5)U{6)
6){25-x S 9{x~-5)(x+5) x €f0; 6] < xel0;5)v{6}
k6x—x220 x(x-6)<0 ’
Omegem: [0; 5y {6}.
6.2.C05
17 5 1 17-x 5 x>0
a) {17x—-x  17-x{x(17-x)" o{x%17 o
x!=19x <0 x(x=19)<0 x€(0;19)
& xe(0;17)U(17;19)
Omeem: (0;17) U (17;,19).
11 5 1 11-x x>0
6) {llx-x  1l-x{x(ll-x) - oixzll o
x1-13x<0 *(x-13)<0 xe(0;13)
o xe(0;1D)u13)
Omeaem: (0;11)V(11;13). .
6.2.C06
e ST 41; 90 [xe(-84)
x-4 x+ X—a)Nx =4
g & = -6;4
77 1) 1 {xe(—6;5) xe(=64)
L x+6 x-5 | (x=5)(x+6)
Omaem: (—-6; 4). .
1 1 15
< ——— ()
— - -9;6
6) 1*=6 x+9 [ (x=6)(x+9) xe( )<:>xe(—7;6)
, 1 5 1 14 xe(-7,7)
\x+7 x-7 ((x+7)(x=T)
Omeaem: (-7; 6).
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6.2.C07

1 1
[2 S [0<3x*-2x<5 ([3x*-2x-
a) 3x¢~2x 5© <2x X < - x2 x 5<0<:>
1 Bx'=2x>1 3x" - 2x>1
3xP-2x

( 5
{(x+1)(3x-—5)<0 xe(—l’i)
<~ =Y

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

Omegem: (—1; —l) u(l; - -5-) .
3 3

i ]
4x2—3x>—7-<:> 0<4Jc2—3x<7¢> 4x* -3x <7 o
1 4x* =3x>1 4x1~3x-1>0

o <1
4x° -3x

<

xe(-—l'l)
(x+D{4x-7)<0 " 4
< ~1)(4x+1)>0<:> 1

(x e(—oo; _Z)U(l; + )

X e(—l; —l)u(l; Z)
4 4
Omegem: (—l;—-l—)u(l; Z)
4 4

6.2.C08
3 < 1 3-x <0 x=3 >
) {x’-3x x-3o{x(x-3) o{x(x-3) o
x<4 x<4 x<4
{x>0’x¢3<:xe(0;3)u(3;4)
x<4

Omgem: (0;3)v(3;4).
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3 < 1 2-x x-2 S
6) {x2-2x x-2®1x(x-2) &{x(x-2) &

x<3 x<3 x<3
x>0,x#2 . .
{x<3 > xe(0;2)u(2;3)
Omeem: (0;2) U (2;3).
6.2.C09
2 3 2x-3 3
a) ;<x_24: 7—<0© x<5,x¢0¢$ xe[—2;0)y(0;§']
x’<4 xe[-2;2] |xe[-2;2]) 2

Omegem: [-2;0)v (O; %) .

3.7 (327 0 (.7 .0 ;
6) sx x2&q 2 Ve x<-§,x¢ coxe[~3;0)u(0;-—)
x*<9 xe[-3;3] x e[-3;3] 3

Omegem: [-3;0) U(O; %) .

6.2.C10
1 ' 1
>0, <0
(b+D(b+4)b-5) b+3)b+4)b-5)
- 1
(b+1)(b+3)b+4) (b-5)
Omegem: OTpHUATENBHOE,
0) ! >0, L <0
b+5)b=-T)b-15) (b+5)(b-T)(b-15)
- 1
(b+4)b+5)b~T) (b~15)
Omeem; oTpulatessHoe,

a)

<0=2be(-3-1)=>b<0

<0=>be(-5-4H)=>b<0

Yposeub D
6.2.D01
3 _ 2 _ _
a) x_zsf-__&x—+l2_{_<_6x¢$x._2_<_i{_2_)_u
x-6 x-6

x(x-2)zx-2 (x-D)(x-2)20 x € (~o0; 1]U[2; + )
o =

<6x

x(x-2)<6x ><x(x-8)<0 x€[0; 8] &
X#6 x#6 X#6



< xe[0;1]uU]2;8) v (6; 8].
Omeem: [0;1]VU[2; 8) L (6; 8].
3_.2
6) x_3sx_7x_+_£x_s4xc> x(x Xx=4)x=3)
x-4 x-4

{x(x—3)2x—3 [(x—B)(x—-l)ZO [xe(—oo;l]u[Bﬂ

<4x

S<x(x-3)<4x {x(x-7)<0 < {xe[0;7]
x#4 x#4 x#4
= xel61]ul34)0(47]
Omeem: [0;11VU[3;4) U (4;7]
6.2.D02
x5 _x+1 (x—S)(:(c+62)-(<x—6§)(x+7)<0
x-6 x+6 X—-0O)x+
x+4 )«:—7<:> (x+4)(x=3)=(x-T)(x+8) 0<:>
x+8>x—3 (x+8)(x-3) g
x+x-30-(x*+x-42) 12
< —<0
(x-6)(x+6) o (x-6)(x+6)
x2+x—12—(x2+x—-56)> 44 S
(x+8)(x~3) (x+8)(x~-3
@{xe(—6;6)
x € (-0, ~-8) U (3; + )
Omeem: (3; 6).
x-4 x+6 (x—4)(x+5)—(x+6)(x—5)<0
6) X=5 x+5 (x—5)(x+5)
x+3>x—6 (x+3)x-2)~(x-6)x+7)
x+7 x-2 (x=2)x+7)
rx-20-x"-x+30 10
<0 <0
(x=-5)(x+5) o (x—5)x+5)
x2+x—6—x2—x+42> 36 5
(x=2)(x+7) (x=2)(x+7)
@{xe(—S;S)
x € (~0; = 7) U (2 + )
Omegem: (2; 5).
182

a)

< xe(3;6)

>0

< xe(2;5)



6.2.D03

a) 1—3<L2<£+6©
X X X
1 2 _
3l (BB (Gr-Dx-D>0
X Yo ,* S6x-Dx+D>0
—5—+6<—12— 6x +5x-l>0 x%0
X X xl

x e(—oo; %)u(]; + )

=2 x;(—oo;—l)u(%;+qoj@xe(—w;—l)u(—é—;%)u(lﬁw)

x#0

.

Omsem: (—w;—l)u(%;%)uan) .
6) 2, <Lz<£+7o
X X X

2 2
ox ¥ o (Tx-Dx+)>0<
x#0

X
1 6 Tx*+6x—1
—_—D

' 2-

3acd |23 (@x-1x-1)>0
(=g

L X X xz

0
( 1
xe(—oo;aju(l;mo)

=X xe(—oo:—l)u(%;+oo]=>xe(—oo;—l)u(%;—;-)u(lwoo)

x=z0

\

Omeem: (—oo; —1) uG—; %)u(l; + ).

6.2.D04
| ll 571 |19 J”fiifxl'f)”
x|=5 |x|+ x|=5)(} x|+

)15 4 Tslx1450-4ix|-36
(%149 1x1+10 | (x]+9)(%|+10)
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[x]-5 {\);\'_l>115}060e & x€ (=005 - U (§ +0)
(I x[+9)(} x| +10)

Omeem: (—w0; —5) U (S5; +x®)

1 1 [x]+10-]x|+6
316 171410 _ | Uxl-6)(x[+10)
61" ,_S hnd 61| +66-51x|-50
fx[+10 |x]+11 (Ix]|+10)} x| +11)
_i>0
|x|-6 |x|>6

Ao < x e (—0;—-6)U(6; +x)

16+ x| S0 xe(-o+0)
(| x[+10)(] x| +11)
Omeem: (—0;—6)\(6; +®).

6.2.D05
25 < 27 30x2:-25—492x2—-42
a) 7x ;x§_76x +5 ; o (7x +56x)2(6x +35) o
x2(121x2—16)<x2(16-—121x2) x1(11x-4)l 1x+4,)<0
—(19x% +17)

<
(7% +6)(6x* +5)

ey )

11 I
Omegem: (-1;0 v ,—4-)
11 11
7 9
0% 18 8P 47 2 2
6) x7xz_9 9 ;T 9x"+8>8x°+7>0 npu Bcex x, To 21

2 2 < 2 2
x*(36x°—-81) x"(81-36x")
HEpPaBEHCTBO BEPHO NMpH IoGOM X

7x* 9 9
S — <0 xe|-=;0]u|0;—
x(6x-9)Y6x+9) 6 6

Omeem: (-—2; 0 U(O; 2) .
6 6
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6.2.D06

1 1
5(x-2)’+6(y—4)’27 0
3) 1 1

8(x—3)* +7(y-5) = 9 S

(1) T.k. x, y — uensie, TO 5(x—2)2>7 npu x#1, 2, 3. 6(4)>7 npu y#3, 4, 5, 1.e.
HepaseHcTBO (1) BepHO, TOIBKO NpH (x, ¥) = (1; 4); (3; 4); (2; 3); (2: 5) -
() Tk. x, y — uensie, T0 8(x—3)2>9 npu x#2, 3, 4, 70~5)>9 npu y»4, 5, 6,
T.¢.(2) BepHo npH (x, y) = (2; 5); (4; 5); (3; 4); (3; 6) ’

=> peieHne cucTeMsl: (x, y) = (2; 5); (3; 4).

Omeem: (2; 5), (3; 4).

1 1
6 4(x-1)2+5(y-3)123 M

7(x-2)* +6(y—4)" 8 ,
T.x. x, y ~ uensie, T0 4(x—1)2>6 npu x#0, 1, 2. 53~3)>6 npu 32,3, 4
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6.3.D05
10 13

<

2 Vx+13+13 \/x+l(3+;(: ~ HECNOXHO BMAETH, YTO TENBOE
,\-+]8+\/—x—9>—-§—_—-
J9-x

HCPABEHCTRBO BEPHO NpH OOOM JOMYCTUMOM X.

x2-10 x#9
x2-10
[ = - ~10: -
X418+ Jr 9> V(TX=NO-N) &1\ o @ xe[-10,-9]
V9 -x x+18>0
Omgem: [-10; -9].
( 11 . 12
Ix+12+12  Jx+11+11
—~ HECNOXHO BHACTH, HYTO nepsoe

6) :
x+16+y/—x-8 >__—“"E;J_;6“
- X

HEPABEHCTRO BEPHO MpH MoOOM JonycTUMoM X (x2—11).

x2-11 x2-11
x<-8 .
A PSP mmur SR Gt G ) o (VP Sl B
v8-x x+16>0

Omeem: [-11; -8].
6.3.D06
JSx—6y—4<
a) x—6y-4 0’564. T.x. x, y uensle, TO 3Ta CHCTEMA IKBHBAJICHTHA
J6x—5y~7<0,657
CICIYVIOWEH: Sx—6y=4 Hx =22 x=2
AYHOUet: 6x-5y=7 5x—6y=4 y=1
Omeem: (2; 1).

{,/4x—3y—6 <0,436
T.K. x, y uensle, TO CHCTeMa IKBUBAJICHTHA

Jx—4y—1<0,341
CrenyioweH: 4x-3y-6=0 Tx =21 x=3
AVIOUEH A3y —ay—1=0 T 3x-dy=1""y=2

Omgem: (3; 2).
6.3.D07

T2 2
o 1220 Tl o Vre(2 e e[ (214(4)
n-3x>o0 " | 5 U 11° 3 11)°\3
3

202



Omeem: ( 2 —]21)

1219
A 5 ,
12Jx-550 */;>]5 (5 12) (25 144)
6) Tt Sxel — — 1o xel —; —
12-5Jx >0 \/;<£ 125 144" 25
: 5

6.3.D08
N x—10Jx <0 - Jx <10 o Jx <10 o
x-1ax+24<0  |(Vx-2)(Vx-12)<0 T [Vxez12)

<o Vxe(2;10). Omeem: (4; 100).

6 [~ 8 <0 o<t Q{\/§<3 o
r-14fx+33<0  |(Vr-1)(Vx-3)<0 T [Vx e

< Vxe(3;8) xe(9;64). Omeem: (9; 64).

6.3.D09
a) ITepeMHOXXHM BCce 3 BhIPRXKEHUA, RONYHHM

(\/Z—7)2(\/;-9)2(\/Z—15)2(\/57'-17)2(\/,7—13)<o = Jm <13

Omegem: Vm <13,
6) AHaNOrHYHO, NEPEMHOKHB, NOIYUHM

(5—3)2(\/'7—5)2(\/2—11)2(\/;-9)2(\/;—7)>}o =Jm>7

Omeem: \/; >7.

6.3.D10
a) [TepemMHOXHB 2 BhIpaXKEHHA, MOJTyYNM

(Va-6) (Va-s) (Va-3)(Va-4) <0 Vae4)
Omeem: 3 u 4.
6) AHaJIOFHYHO, NEPEMHOMXHB, NOJYUHM

(\/5—9)2(\/;—10)2(\/;—7)(\/5—8)<0<:>\/t;e(7;8)

Omeem: 7 u 8,



I'naBa 7. ®yuxnuu u rpapuky
§ 1. Yrenue rpaduxcs

7.1,A01
a)l)x=3,x=-5
) Dx=5x=-3
7.1.A02
ayl)y=4
) Hy=4
7.1,A03
A yy=4
0))y=6
7.1.A04
a) l)yuanG=6
6) l)ylsauﬁz 5
7.1.A05

a))x=-6,x=0,x=6
6) Nx=-6,x=0,x=6

7.1.A06

a) 1) () = [-4; 4]

6) DD = [4: 4]
7.1.A07

a))x=4,x=0,x=-4
) Nx=—4,x=0,x=4

7.1,A08

A x=-3,x=1,x=3
) )x=-3,x=-1,x=3

7.1.A09
a))x=0,x=3
6))x=-3,x=0

7.1.A10
a)Dx=-3,x=1
6))x=-1,x=3

7.1.B01
a)ly=-5
3) }’kialIM = —6
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Ypoeens A

2)min(f(x)) = -2
2) min(f(x)) = -2

Dx=2,x=4
2)x=-2,x=4

2)x=3
2)x=4

2)x=+l1
2)x=2%2

2) xe[-3;3]
2) xe[-3;3].

2)E(f) = [-4; 4]
2)E() = [4; 4].

2) Haub. f(x) =5
2) HauM. fx) =-5

2)[4;01u[2;4]
2) [4;-2]1u [0, 4].

2)[-6; 2]
2) [2; 6].

2)[-5; 1]
2) [-1; 5].

Yposeus B

Dx=1,x=5
4) y Bo3pacraert Ha [3; + o), yOuIBaeT Ha [—x; 3].



6)1)y=5 x=-T7,x=-3

3) YVuaus. = 6 4) y Bo3pacraer Ha (—oc; — 5], yObIBaeT Ha [-5; + )
7.1.B02

al)x=-5,x=-1,x=3 2) y Bo3pacraer Ha [-3; 1]

3) xe(~o;-5)U(-13) 4)y=-2

) Dx=-3,x=-1,x=5 2) y Bo3pacraer Ha [-2; 2]

3) xe(~w;-3)u(-15) 4)y=3
7.1.B03 ’

a)x=-6,x=-4,x=8 2) y y6siBaer Ha [-5; 2]

3)y>0mpu xe (-6~ U@ +xo) 4)y=1

) )x=-7,x=~1,x=5 2) y ybuiBaer Ha [-4; 2]

3)y>0npu xe(-7;-NuS;+x) 4)y=-3.
7.1.B04 ,

a) 1) D(f) = [-4; 7] Dx=-3,x=1,x=7

3) f(x) nanGombuiee paBHO 4 4) fix) Bospacraer Ha [-4; -1} it Ha [2; 7]

6) HD(f) =[-4; 7] Qyx=-3,x=1,x=7

3) f(x) HauMensluee papHO ~4 4) f{x) youiBaer Ha [-4; —1] u Ha [2; 7].
7.1.B0S

a) 1) D(f) = [-4; 6]

2)E(f) =[-3;4]

3)x=-1

4) f(x) Bo3pacraer Ha [-1; 6], y6bmaer Ha [4; 1]

6) 1) D(f) = [-4; 6]

2)E(D) =[0;4]

Dy=3nmpux=-1,x=5

4) f(x) Bo3pacraer Ha [-4; —l] 1 Ha [2; 6] yOuiBagT Ha [-1; 2].
7.1.B06

a) 1) D(f) = [0; 11] 2)y=4npux=1,x=6
)npux=3,y=2 4) y<4 npu x€(1;6)
6) 1) D(f) = [0; 10] Dy=6npux=1,x=7
Nnpux=4,y=3 4)y<6 mpu xe(1;7).

7.1.807
a) 1) D(f) = [-4; 4] 2) E(f)=[-2; 6]
)y=0nmpux=-3,x=-1;x=1,x=3 Hy<0opu xe(-3;-1Hu(;3).
6) 1) D(f) = [-4; 4] 2)EMN) =[6;2]

3)y=0mpux=-3,x=-1;x=1,x=3 4) >0 npu x e (-3;-HU(1;3).
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7.1.B08

a) l)yHaMM:_z z)ynaH6=6
)y=0nmpux=-3,x=-l,x=1,x=3  4)yy6oBacr Ha [4; -2] u na [0; 2].
6) 1) Yeawst = _6 2) Vuau6 = 2

Ny=0nmpux=-3,x=-1,x=1,x=3  4)yso3pacraer Ha [-4; 2] n Ha [0; 2].
7.1.B09
2) 1) D() = [-4; 4]
2)E() =[4;2]
y=-lmpux=-3,x=-1,x=2
4) y so3pacraer Ha [—4; -2] u Ha [0; 4).
6) 1) D(f) = [-4; 4]
2)ED=[-2:4]
Dy=ltnpux=-3,x=-1,x=2
4) y yooieaeT Ha [-4; 2] u Ha [0; 4].
7.1.B10
a) Llena akumuu 3 HosOpa — 1504 py6. 13 wHosbpa — 1512 py6. Cpenka
NpHHECTa NPeANPUHUMATEO NPHOBUTL 60+(1512-1504) = 60-8 = 480 py6neit.
6) Uena akumu 5 nexaGpa — 3508 py6. 17 nexabpa — 3514 py6. Cnenxa
NpHHecna mpeanpuHuMaTeno npuosLtb 90-(3514-3508) = 6:90 = 540 pybneii,

Yposenn C
7.1.C01
ayl)npux=4,y=8
2) y Bo3pactaet Ha [-4; 4] n Ha [12; + )
3) ¢ e[8; + ) (—w; 0]
6) Dnpux=-1,y=35
2) y Bo3pacTaet Ha [-6; —1] v Ha [4; + =)

3) ¢=0.
7.1.C02
a) )npux=35,y=~7 0) Dnpux=-7,y=-2
2) Ymax Ha [4; 10] paBHo -2 2) Vyame Ha [-13; —10] pasHo 1
3) ce(~w; ~7)U[l; + o) 3) ce[-2;3)
7.1.C03

a)}fix)=-3npux=-6,x=-4,x=0,x=4
2) ¢ € (—o; —5)\U(3; + ©) — Her KopHei
ce{-5}u(0;3] - 1 kopeHs
ce(-5;-4)u{0} -2 kopHs
ce{-4}u(-3;0) — 3 xopHs

¢ € (—4; - 3] — 4 xopus.
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6) )fix)=3npux=-6,x=—4,x=0,x=4
2) ¢ e{—%0; —3) U (5; + ) — HET KOpHeit
ce[-3;0)U {5} — 1 xopeHb
ce{0}u(4;5) -2 KopHa
¢ €(0;3) {4} — 3 kopus
¢ €[3;4) — 4 xopHs.
7.1.C04
a) BeTBM napadosibl BBEpX = a>0 ©) BetBu napabonsl BHH3 = a<0

x,<0 = -z—b- <0 = b>0,(0)=c>0 x,<0 = —zi <0 = 5<0, (0) = c<0
a a

urax, a>0, >0, ¢>0. ‘ HTaK, a<0, <0, c<0. -
7.1.C05

a)1)74-3uy = 4y 2) 9 km.

3) Ot noma k o3epy, T.K. BpeMa JBHXKEHHUA MEHBLIE.

6)1)I0u—4uy =64u 2) 11 km.

3) Ot noma k 03epy, T.K. BpeMs IBHXXEHHA MEHBIIIE,
7.1.C06

a)l)lu+2y =3y

2) (16 kM — 6 kM):(6 4 —4 1) = 5 km/u

3)(16 xm + 16 kM):(13 4~ 3 u) = 3,2 km/u

6)1)3u+2uy =354y

2) (16 kM-8 km):(10u—74) = 3 xmm
3

3) (16 kM + 16 kM):(15 u~5y4) = 3,2 kM/u.

7.1.C07
a)l)8m 2) 2 MuH.
3)16 m 4) 16 M : (19 MuH — 11 MitH) = 2 M/MHH.
6)1)8m 2) 1 MuH.
J)I6 M 4) 16 M : (17 MUH — 9 MHH) = 2 M/MHUH.
7.1.C08

a) Llena akumun 1 despans —~ 1020 py6neit; 3 despans — 1020 py6nei;
17 pespana — 1008 pybneii.

Y6rrToK OpoKkepa B 3TOH clenke:

50-1020-20-1020-30:1008 = 30-(1020-1008) = 30-12 = 360 (pybuneit).
6) Llena akuvu 1 maprta — 500 py6neii; 5 mapta — 500 py6uneit;

15 mapra — 496 py6neii.

Yo6uITok Opokepa B 9TOI cenke:

90-500-10-500--80-496 = 80(500-496) = 80-4 = 320 (py6neii).
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7.1.C09
a) Lllena akuum 6 derpansa - 40060 py6neu 14 ¢erpana — 4016 pyGnei;
24 deepana — 4012 py6neit.
ITepBriit Gpokep MoTy4uT NPUOELIL:
80-4016+20-4012-100-4000 = 1520 (py6uneit)
A Bropoit: 45-4016+55-4012--100-4000 = 1380 (py6aneit).
[Tepsetit nony4uT npubsiib Gonbiue Ha 1520~-1380 = 140 (pybieh)
6) Liena akuun 7 mapra — 1010 py6reif; 11 mapta — 1006 pyGrneis;
30 mapra — 1023 py6aneii.
VY6rirox 1-ro: 1010-80-1006-20-1023-60 = 700 py6neii — (310 npuOruis
2-ro: 1010-80-1006-25-1023-55 = —65 py6neii — (1oxe MpUOLLIL)
1 nomyunn npudeinK Ha 85 py6neii Sonbure,
7.1.C10
a) Liena aknuu 3 asrycra — 1496 pyOrnieit; 17 aBrycta — 1504 pySnei;
23 aBrycra — 1516 py6Guneit.
Hoxon Hsana: 50-1504-50-1496 = 50-8 = 400 (pybaeii)
Jieonnza: 30:1516-30-1496 = 30-20 = 600 (pyGneit).
JHoxon Jiconuna Gonpule Ha 200 py6neii.
6) LleHa akuuu 5 Mas — 492 pyGneit; 19 mas ~ 512 py6neit;
25 mas — 516 pyGreii.
Hoxox bopuca: 50-512-50-492 = 20-50 = 1000 (py&neit)
Angpesn: 10-516-10-492 = 10-24 = 240 (py6nei).
Joxon Bopuca Goneiue noxona Anupes Ha 760 py6neit.

YpeBens D
7.1.D01
a)l)y= —(x—222+4 2) Y(=2) = «(-2-2)+4 = -12
6) 1) y = (x+2)°—4 2) W(=7) = (-7+2)°-4 =21
7.1.D02

a) YpaBHEHHE ITOH OKPYIKHOCTH: (x-5)2+(y+2)2 =22
HWXHAA 4acThb 3a72CTCA YPaBHEHHEM:! y=-2 — \/4 —{x~- 5)2
6) Vpashenue okpyxHOCTH: (¥+5)*+(—1) = 3

BEPXHAA YacTh 3a1aCTCH YPABHEHHEM: 3 =14, [o— (x+5)*

7.1.D03
a) y = jax*+bx+c|

y()=y3)=0= a+b+c=0 {8a+2b=0 {b=~4a

9a+3b+c=0 a+b+c=0 c=3a
= y = lax’~4ax+3a| = alx’~4x+3|, octanock HaiiTH a.

xﬂ=§=2,y(x[,)=al4—8+3|=2=>a=2
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=y =2"-8x+6,a=2,b=-8,c=6,y(0)=6.
6) y = ax’+bjx|+c )
4a+2b+c=0 12a+2b=0 b=-6a
y(z)_y(4)_0=>{16a+4b+c=0c>{4a+2b+c=0 {c=8a
= y = a(x’—6|x|+8), x,=%=3 1y=a(9-18+8)=1=>a=-1

= y=—x"+6x-8, (0) =~8,a=-1,b=6,c=~-3.
7.1.D04
a)y_=,ax+b, y(\/§+l)=a(\/§+1)+b=‘/§_2
a=1 a=1 _ o
¢r’{a+b=—2©{b=_3 =y=x-3,»3)=0.
6)y = ax+b, y(-3-v2)=a(-3-V2)+b=—VI +1c>
SBa+b=1_ fa=-1 )
c=>{-a=l ©{b=_2¢3y——x—2,y(3)—_5,

7.1.D05
a) y = X’+px+q

y(ﬁ)=2+\/§p+q=7—6\/§© p=-6,9=5y=x"—6x+5 = (x-1)(x~5)
Hynu dynxkuan x=1,x=5.
6) y = x’+px+q; y(—ﬁ):B—«ﬁp+q=6—4«/§® p=449=3
Toraa y = x*+4x+3 = (x+1)(x+3). Hynu pynwumm x = -1, x = -3
7.1.D06

a a
= — =— =)- -— b
a) y e y(x/g) N 5+2&a=5 «/§b+2J§ 2

=>b=2,a=1; y=—1—=>y(1)=—l-—-=—l.
x=2

1-2 ‘
6) y=ﬁ; y(‘ﬁ)=—~/§-—b= 3+2©a=—(~/§+2)(«/§+b)
=>b=-2,a=1> y=;;13=>y(—1)=-_11?= .
7.1.D97

a) [1ycts oH kynun x akuuit, Ilena akuuu 1 ceHTadpa — 1000 pybneis;
9 cenTa6pa — 984 py6na;15 centabpa — 996 pybneit.

1000x —984-0,2x -996-0,8x
1000x

Tornaa ero y6uITOK COCTAaBHT

Omeem: 0,64%.

-100% = 0,64%
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6) INMycTk oH kynun x akunii. LleHa akuun 1 oxtabpa — 1000 py6neit;
5 oktabpa — 1004 py6ns;17 oxrabpa — 998 py6neii. Y6uITOK cocTasmsn:
1000x ~-1004-0,1x —998-0,9x

1000x
Omeem: 0,14%.

7.1.DGS
a) Ilycte oH npuodpen x akuuid. Llena akunu 1 mons — 1000 pyonei;
5 wrons — 1008 pyodnefi; 13 urons — 1012 py6neii. I[Tpubeiis cocTaBuna;
1008x-0,6+1012-0,4x ~1000x

1000x
Omeem: 0,96%.
6) IycTe o npuobpen x akuuii. Lena akuuu 1 moas — 1000 pyGnei;
S vrona — 1008 pydSneit; 13 wrons — 1004 py6as. INpudsuis cocTaBHna:
1008x-0,4+1004-0,6x-1000x

1000x
Omeem: 0,56%.

7.1.D09
a) Akuus npuHecna 6b1 MAKCUMANTLHEBIN JOX0M, eciiv ee KynuTh 21 uions 3a
1980 py6. (Torna ee uena MruHuManbHa) U npojath 31 utong 3a 2020 py6.
(Toraa ee LieHa MaKCHMajlbHa), JOXOH cocTaBui Ob1 40 py6. ¢ akuuu.
Omeem: 40 pyb.
6) PocT uensl Ha akuum 6bu1 ¢ 1-ro mo 11 aerycra u coctaBun 10 py6., ¢ 21
no 31 aerycta u coctaBun Takke 10 py6., T.c. MakcMManbHBIH nOX0od €
akumu cocrasua 10 py®6.
Omgem: 10 py0.’

7.1.D10
a) Llena axuun 3 asrycra — 996 py6ne#i; 15 aprycra — 992 py6ns;
27 asrycra— 1016 py6neii.
Y6brrok 1-ro paeed 30-996-30-992 = 30-4 = 120 py®b.
goxon 2-1o 60-1016-30-996-30-992 = 1320 py6.
6) Llena akuun 7 anpens — 1488 pyGneit; 17 anpens — 1498 py6neii;
23 anpens ~ 1512 py6neii.
Hoxon 1-ro paeen: 50-1498-50-1488 = 500 py®.
Hoxon 2-ro: 100-1512-50-1498-50-1488 = 1900 py®6.

-100% =0,14% .

-100% =0,96% .

1100% = 0,56% .
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§ 2. MocTpoenne rpaduxos
YpoBerb A

a) 0)
y240 < x-5240 < Y549, 6x-7<49 & 63542 &
& Tx2-35 & x>-5 ox<-T.

7.2.A02

y<2, —3x-122 ¢ 3x2-3 & x2-1 y216, ~5x—4216 <> 5x5-20 <> x<+4
7.2.A03 '
A A
4 .41
21 2
X ) x
5 4 2 0 2 4 6 5 SNd 2 0 2 4 6
2 -2
4l 4 \
a) * 6) *
7 7 3 3
—gx +7> —7,—gx >-14,, x<12. y<3, —;x -3<3, —gx <=-6,x>10.
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7.2.404

<4, %x—4<4,X<10

7.2.A05

2 4 6
a) 1
y=x"+4x = (x+2)’-4
7.2.A06
Pt 24
4
s \4 ST
-2
4
a) *

¥ =xX+6x+5 = (x*+6x+9)—4 =
=(x+3)’—4

I'padux cummerpHucH
OTHOCHTENIBKO NPAMOH X = =3,

212

6) o

y= x*4x-5 = (x2—4x+4)~9 =
= (x-2)*-9,

I'padux cUMMETpHYEH
OTHOCHTENLEO NMpaMoit x = 2,



7.2.A07

7.2.A08

a)

y= *-2x-3 = (x2—2x+l)—4 =

= (x~1)'-4

Mpamasn y = —4, nepecekaer
rpagux B OJHOH TOUKE.

7.2.A09

ehy

4

21
Sttt
6 -4 -2 0]

2

44

6) *

6)

y = x*+4x+3 = (X +4x+4)-1

= (x+2)*-1

Ipamas y = -1, nepecexaer
rpadHK B OIHOH TOUKe,

(0;0)
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7.2.A10

Ay Ay
4
2 2
X ] 4
6 4 2 o 3 v $ 4 2 o 3 6
-2 -2
-4 -4
-6 -6
a) 6)
0;0) 0;0)
Yposens B
7.2.B01
6Ay 6Ay
4 44
]
S~ X ) /L
6 4 o~ 2 4 s PR EREE ST B <l B
5 \ /
-4 4
-6 -6
a) 0)

A(=3;0), B(0;-1), y = ax+b

-3a+b=0 a=—l
=4 3
b=-1

b=-1

A(3;0), B(0;-1), y = ax+b

Ja+b=0 a=l

= b=-1 it ’
- b=-1
1

=—x-1

Y73



7.2.B02

a) ;
AQ3; 1), B(2;-2),y=ax+b

3a+b=1 _ [a=3
2a+b=-2" |b=-8

y=3x-8
7.2.B03
6Ay
4..
21
3
6 4 2 o 2 4 6

=x~-7 =-1
{y * <:>{x ,A(9; -18)
y=8x y=-

y=ax+h
—a+b=-8 a=-1
o
9a+b=-18 b=-9

y=-x9

6)
A(2;-1), B(1;3),y = ax+b

2a+b=—l<:> a=-4
a+b=3 b=7

y=—4x+7

6)

b

=3 =—3
y==3x @{x

A(-6; 12),
y=x+12 y=9

y=axtbh
{—6a+b=12©{a=—l
-3a+b=9 b=6
y=-x+6.
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7.2.B04

x1=25

y>-13, S >-13¢&

X+
xX-5>-13 x>-8

o o
x#-5 x#-5
x€(-8;-5)u(-5;+x).

7.2.Bd5

X' -x=20 (x=5)}x+4)
x-5 x-5
=x+4,x+5

9 x+422 le
yZE, 2 2

x#5 xX#5
xe[é; 5)u(5;+co).

216

6Ay
4
2'
] ot
5 4 2 0 2 4 6
)
44 x#-7
ol
0)
2_
B S
x+7
x=T7>-15 x>-8
y>-15, =
x#-~7 x#-7
x&€(-8; =N V(-7;+»).
4
o
2: x#2
6 4 270 2 4 6
-2
.4-.
6) 6
X =x-2 (x=2(x+D)
x-2 x-2
=x+lLx=2
3 x+12z le
x#2 x#2

xe[—;-; 2)u(2;+co)



Y.

vvvvvv

6ﬂy
4
2 s
i e
su‘&&i\'ja'e'
.4-.
a) 6) 4
y = —x+px+3, -5 = —4+2p+3, y=xMpx-3,5=4-2p-3,
p=-2,y=-x"-2x+3 p=-2,y=x-2x-3
7.2.B08
Ay 4y

.(:_T_—l.li:_s_).z()_—_:,x= ],x= 5.
X




7.2.B09

a)
y+ 3\./; =0
OIIHO peLIeHHE.
y+xt=3

7.2.B10
4y

OHO pCUICHUC.
y=-2/x

7.2.C01

218

(=4

y+xi=2

{y—3\/;=0

6)

OOHO peLICHUEC.

xy=2
OAHO peweHue,
y= 3\/;

¥Yposenn C

b=-10a

-25a+c=-1

@y:x2—10x+24

-24a+c=0 o«

2) A(4; 0), B(6; 0), C(5; ~1) y = ax*+bx+c
16a+4b+c=0
36a+6b+c=0 </
25a+5b+c=-1

(20a+2b=0
36a+6b+c=0 &
|25a+5b+c=-1
(ael

b=-10

Lc=24



6) A(-3; 0), B(-1;0), C(-2; ~1) y =
= ax*+bx+c
9a+3b+c=0 8a-2b=0
a-b+c=0 <{a-b+c=0
4g-2b+c=-1 4a-2b+c=1

b=4a a:] N
o{i-3a+c=0 & b=4ﬁy=x2+4x+3
-4a+c¢=-1 c=3

H

4x(x—2)
red 2, 6. 4x* -3x p 4

Y 4x3—3x2=( ( 3))
4x x—z X

% |on

X#—,

4
y = 8, y = 0 — npaMblie, HE UMeoLIHE o6LIMX
TOUEK ¢ rpadHKOM.

4 .x+z
6) 4x* +3x 3 4

y=3— )
4x° + 3% 4x(x+g)
» 4

3

3.
x

3
xX#—=
4

y =0, y = -4 — npamsle, He HMEIOLHE OOMUX
TOYEK C rpaHKOM,

7.2.C03
a)
o (x+4)(x* +3x+2)
y= =
v x+1
2 (x4 x+1)(x+2)
A 5.4.15 x+1
) = (rH)(c+2), 3o 1m =3, m= 1.
-6
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A 6)

>

y

~

- (x=3)(x*=Tx+10) _

x-2

_ =3 =2)x=5)

4 -4 2 0 2 4 6 x=2
2
4 = (x=3)(x-5), x£2,m =3, m=-1.
%
7.2.C04
Ay
6. 6“’
4 1
s 44
2 x
% 4 -2 -20/3. 4 6 W 7 +
/ "
| L 4
a) x2-5x%-6 6) 4.6
__(x+5)(x2+4x—12)_ _(x—4)(x2—9x+18)_
¥4 11x+30 YT lox+24
__(x+6)(x+6)(x——2)_x_ _(x—-4)(x—6)(x—3)_x_
(x+5)(x+6) ’ (x-4)(x-6) ’
x#-5, x#-6 x#4, x#6
7.2.C05
by &y




vvvvvv

, -4
a) -6
xy+4
X+y

a)
2 —
z‘—ty—l=0¢:>y=1—x’,x;¢-2
X+2
7.2.C08
x#-2
‘-\‘
2 4 6
-2
-4
a) 6
3_ 2 _
y=x 2x _ 2 (x=2) 2 x %2
- ox=2 (x-2)
c=0,c=4

_x
6 4 2 0 2 & 6.
21 x#3
x=z-3 -4
6) 3
9—x 9
y=0©y=—,x¢y¢:>
y—-x X

6) 4
2
-x"+4
LoX PR Vo y=xt-4,x21
x~-1
R 34
4
N
] o
% 4 2 AN\ 2 4 6
2+
x#-2 -4 ¢4
s
6) o
-2x1 +x°
=- =-x*,x# -2
x+2
c=0,c=-4.
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7.2.C09

4(x+2)
x4 2x
1=2,1=0.
7.2.C10

4

=, x# -2

X

J

by

vvvvvv

Y.,

_{x2—4x+6,x22

Ix,x<2

me[2;6)

7.2.D01

222

4}

6) St

_ 6(x=3)_6(x-3)_6

xt=3x
1=0,1=2.

6) 6
—i,xs—l

Y=y x
2-x,x>-1

me(0;3).

Yposeus D

6) s

x(x=3) x

x#3




y_gr°+7x+6)(x2+6x+8)~

x245x+4
_ e+ Dx+6)(x+2)(x +4)
(x+1D)(x+4)
= (x+6)(x+2), x#—1, x#-4.
c=5
7.2.D02
&
N
2
e ——1—] 9
6 4 2 0 2 4 6
-2
.4..
%
a)

y = F*—6x+5) = (x=1)(x-5)]
c=3.

7.2.D03

a)
y = x*-2)x}-3
X2x-3=K
K € (—w; —4) — peruenuii Her
K € {-4} U (-3; +®©) — 2 peiuchus
K € (-4;-3) — 4 pewienus
K € {-3} ~ 3 pemieHus.

yo WI3x4 D Tx412)

xX—4x+3
_ G -Dx-2)(x -3 -4)
(x=1)(x-3)
= (x-2)(x-4), x=1, x#3.
c=3.
eu/y
6 -4 2 0 2 a 6 -
2
6) *

y = pHxt3] = [(x+1)(x+3))
c=1.

6)
y = x-S
x*+4x-5 = K

K =-5 — onHo pemenune
K € (—o; - 5) — HeT pemenuit
K €(-5;+ ®) -2 peuieHus

1223



7.2.D04

A
o]
24
x ) 1 X
2 46 6 = 2 0 2 4 &
3 2
-4 -4
a) - 6) e
y = [x*+20x]-15] y=h'—4x-12|
HauGonbiee yuciio Hauboneiee urcio
ofwux Touex rpaduka obmux Touek rpadHra
H NpsMoii y = ¢ pasHo 4. U npaMoit y = ¢ pasHo 6.
7.2.D95
Ay
6
i
24
1. L x
6 4 2 AN 4 6
a) Fx 6) % ‘
y = max(x-2, ~x°) y = min(-5x-4, x%)
7.2.DG6
a)
y = min{x+2; x% —2x) y = max(4x-5; -7 —x)
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7.2.D07

x’—dx+y* -5

Ix+2y

(¥ —4x+4)+y' -9

3x+2y

(x-2)* + y* =3* — oxpyx-
HOCTB € LEHTpOM B (2; 0)

< ¥ paamycom 3

<3x+2y#=0,::>y#=—-;—x

7.2.D08

a)

{y=2—|x{,|xl_>.2

y=x"-4,1x|<2

c=0, ce(-o;—-4)

8-4039

Y4

0)

Y —6y+x*+5 —0:

2y~-3x

(P -6y+9+x*-4_

0

2y-3x

-3+ -4 _

2y—-3x

(=

(y-3y+x"-4=0

A 3
#—x
Y 2

0
2
4l
61
6)
y=lxi—3:lx123
y=9-x"[x|<3

c=0, ce(9;+).

b



7.2.D09

éﬂy 64\)1
1
4 4
2'/'\ 2
—t = +—t . ——t———t—t—
6 -4 2 0 2 4 6 6 4 2 0 2 4 [3
-2 2
4 -4
-6 4 -6
a; ' 6)
y=V6x—xt =9 - (x-3) y=—Vax—x? = —J4-(x-2)
c=3 c=-2.
7.2.D10
ehy ﬁty
4 4
/(2 xz0
—t ettt
6 4 20 2 4 6
-2
4
-6
a) 6)
_x+2 0 x(x+2) _x=3  x(x=3)
PELINETY) EEN)N o2 (=3)x+3)
X X
=—— x#0 =—1—J¢0
x-2 x+3
2
y=1+ s Xx#0 y=1- ,x20
x-2 X -
c=0,c=1. c=1,c=2.
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§ 3. HccnegoBanue Gyuruuii
Yposenrn A

7.3.A01

a) y = x’—4x-5 = (x*4x+4)-9 = (x~2)"-9 = Yy = -9

6)y= ¥+6x—T = (x2+6x+9)-16 = (x+3)2—16 = Viaun =16
7.3.A02

a)y = 7—6x—x2 = 16_(9+6X+x,2) = 16‘(x+3)2$ Yuau6 = 16

6) y = 3-2x~x" = 4-(1+2x+x%) = 4—(x+1)* = Y5 = 4.
7.3.A03

8) y = 2 —Axt7 = 2’ 2x+1)+5 = 2(3-1)"+5 2 Yy = 5

6) y = 3x2+6x+1 = 3(x*+2x+1)-2 = 3(x+1)=2 = Yuu = 2.
7.3.A04

8)y = —5x’-10x-7 ==5(*+2x+1}-2 = =5(x+1)*-2 = Yypus = —2

6)y = —4x>+8x+3 = —A(-2xH )T = 4(x-1)+7 = Yy = 7.
7.3.A05

a)y=x-3x+2, x = _b = 3 = 35 y yObiBaeT npu x € (—oo; }—] .
e 2a 2 2 2
6)y=x-Sx+4, , =_79_3 =) y6uact npu x¢€ (—oo; —5—] .
BepI 2 2 2
7.3.A06
a)y=-4+7x-3x%, x = 7 = 7 = y yObIBaeT NpH [_7_, + oo) .
6 6 6
- 2 -3 3 3
6)y=7-3x4x", x =———=-= =>yylbsBaeTnpu | -Z: ;o |.
e -8 8 8

7.3.A07

8) y = 2x*+5x+3, X oo =-—% => y BO3pacTacT Ha [_2; +oo) .
4

6)y= 3x2—5x+2, Xopm = _:62 =% => y BO3pacTaer Ha [%’ + 00) :

7.3.A08
a)y = 4-x-3x, Xoepa = L. ¥ BO3pacTacT Ha (—oo; —1] .
-6 6 6
6) y = 5—x—4x%, Xoepa = -——:; = —% ¥ BO3pacTaceT Ha [—oo; ——;—] .

8*



7.3.A09

4
a) y= 2 BO3pacTact npu x>0 6) y=— —yOnigaet npu x<0.
x x
7.3.A10
2 3
a) y=— - ybsiaer npu x>0. 6) 3 =-—-— — Bo3pacTaer npH x>0,
x x
Yporens B
7.3.B01
a) y = 2—x — y6siBaet npit x>0, 6) y= 3 yOuiRaeT npu x<0.
x
7.3.B02

7
a) y= - Bo3pacTaeT npH x<0.

_6) Hukakas u3s pynxaui y = —5x2, y =—§ », ¥ = 5-x He Bo3pacTaer npu x>0.
7.3.B03

a) y = (x+4)? - Bo3pacTaeT Ha [4;+®), y =% — y0OsiBaeT Ha Bcelt 06nacTu

OTIpENEIIEHNS = TaKOTo MPOMEXKYTKaA HET,

7 [¥3
6) Tk. y=— ~— yOwnBaer Ha Bceil oOnacTH onpeleneHuds, TaKoro
x .

AIPOMEXYTKA HET.
7.3.B04
a)y= —(x+8)2 — BO3pacTacT Ha (~—0;-8]. y= _.§_ — Bo3pacTaer Ha (—o0;0)

x
u Ha (0; +c0) = o6e dyHKIMH BO3pacTaloT Ha (—o0; — 8] .
6) ) ¥ = (x-3)" — Bo3pacTaer Ha [3;+®). y= 3 BO3pacTaeT Ha (—o0;0)
x

Ha (0; +o0) = obe pyHKUMH BO3PACTAIOT HA [3; + 0) .
7.3.B0>

) p=5Vri 14,y =5J4=10  6) y=-2Jx+9,y,,=-20=-6.
7.3.B06

a) y=V16-5x7,y,,,=16=4  6) y=—25-3x%,y,.., =25 =-5.
7.3.807

a) y=3+2Vx, y., =3 6 y=2-3Vx, pe=2.
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B) Y=, Vg === 4
Nxted ™ a2
6 6 6
6) Y= Vuau s-—==——=-2
VXX +9 9 3
7.3.B09
12 12 10 10
a == » Yuai =—4 =TI TR = =3
) y=-aiyY 3 0) =g Fee =
7.3.B10
4 .
a) y=5+ , S+—= 6) y=3-—, 3 um =3->=2.
)y - 2+6 yuauﬁ )) R )
¥YpoBens C
7.3.C01

a) Bce PyHKUUU BOZPACTAIOT NPH X>5.

6) Bce yuxupy YORIBAIOT NPH x<2,
7.3.Co2

a) QyHKLUA BCIOJY BO3PACTaET.

6) y Bo3pacTaeT npHu x23, T.K. X = 3 — BepIIHHA Mapabonbl = x—6x+2.
7.3.C03

a) (2; 8); (-8; -32); (6; 24) — Bce 3 TOYKHM NIeHAT Ha NPAMOit y = 4x, T.e.

napa0oTy NpoBECTH HENTb3A.

6) (-9; 3); (12; —4); (-3; 1) — Bce 3 TOYKM JieKaT HA NPAMOIi y=__l.x , T.C.
3

napaoJry NPOBECTH HENB3A.

7.3.C04
247 1 1 7
a) =x+ =1 , =l+—-=—
YEETe . TRy ™ T 6T
xt+4 1 1 4
[} = =1- s | R
)y x1+5 PO 5 5
7.3.C05

a) T.x. f(x) Bo3pacraer u f(2) = 5, 1o f(x)>5 npu x>2.

6) T.k. g(x) y6s1Baer 1 g(5) = 2, 1o g(x)<2 npu x>5.
7.3.C06

a) x<7 6) x>—4.
7.3.C67

a) p=x’+36+x*+49 ; yw{u=\/3_6-+\/25=6+7=13,x=0
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6) y=vxl+4+yx +64; y_ =Va+/64=2+8=10,x=0.

7.3.C08
i 21
a) y=7-3x"+4x-4 ;3 +4x—4 = 0, §=4+l2=42;x,,2 == 4.

2 2
x, =5;x2 ==2; Vyaug = 7 IpH x=§,x=—2

D 2+4
6) y=6+vax’ —4x-3 ;4 4x-3=0, ==4+12=4%;x,= ;
4 ' 4
x—z'x -1 =6n1f|x—Z x-—l
1= 2a}’nam p 2’ 5
7.3.C09
a) y = —5x-24. Touku, paBHOyIJaNCHHBbIE OT OCEHl KOOPAHHAT JeXaT Ha

npaMeix y = x, y=-x. [Ippy=x,x=-S5x-24 =>x=4,y=4,y=—x,-x=-5
x-24=>x=-6,y=6.
T.e. 31 Touxu (—4; —4); (-6; 6).
6) y = 6x-35. Touku, paBHOYJAJIECHHbIE OT OCEH KOOPAMHAT JIeKAT Ha
IPAMBIX y =X,y = —X. y =X, x=6x-3§ =>x=7,y=T,y=—x, x = 6x-35 =
= x=15,y=-5 T.e. atn Touxn (7; 7); (5; -5).

7.3.C10
a) y = 5-4°~7x+6] = S—4|(x=1)(X~6)]; Yyaus = S IPHX =1, X =6
6) y = 6+5x"4x+3] = 6+5(x-3)(x=1)|; Yuau = 6 IPH X =3, x = 1

Yposenn D

7.3.D01
a)y = ax*+bxtc, (-3; 33); (1;-3); (0; —6)
9a-3b+c=33 9a-3b=39 3a-b=13 4a=16
atb+c=-3 <<a+b=3 &<a+b=3 ©<a+b=3

c=-6 c=-6 c=-6 c=-6
a=4
. 11
b=l =y=4x-x-6, x,=—=—
8 8
c=-6
I 1 1 1
= Xy == 0="6-—=-6— = E(y)=|-6—;+
Y T 6T g 16 16 ) [ 16 w]

Omeem a=4,b= —1,c=-6, E(}) —[—6%;+00).
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6)y= ax*+bx+c, (=3; 23); (1; 3); (0; -1)

9a-3b+c=23 9a-3b=24 12a=36 [a=3
atb+c=3 <Ja+b=4 Ja+b=4{b=1 &
c=-1 c=-1 c=-1 c=-1

1 L1 1 1
=3xx-1, X, ===} Xy =—=-—-l=-1— = E 1—; +
YTRTEL X =Tt T T 12 (’)[12 J

Omeem:a=3,b=1,c=-1, E(y)zl:-l_l%Hw)

7.3.D02
a) g(-3)-f(-3) =6, T.k. g yObiBaer, a f Bo3pacraer, TO g(x)—f(x)>—6 npH x<-3
Omeem: (—x;-3),
6) f(4)-g(4) = -8, T.k. f Bo3pacraer, a g yObiBaer, 1o f(x)-g(x) — Bo3pacract
# f(x)-g(x)<-8, mpu x<-8.
Omegem: (—0;—-8).

7.3.D03

(7x+x-5(2-x)=13x-=10,x<0
a)y=®W-5x-2 < y=1Tx-x-5(2-x)=11x-10, x €[0; 2]
' 7x—=x~5x+10=x+10, x €[2; + )
Orcioaa BHIHO, YTO y BO3PACTAET Ha BCelt MPAMOIL.
(—x—4(x+2)-6x=—11x-8,x<-2
6) y = IH4lx+26x <> y = —x+4x+8—6x=-3x+8, x €[-2; 0]
' (X +4x+8-6x=-x+8,x20

Otciona BUIHO, 4TO Y yObIBaeT Ha Bceli npAMoI.
7.3.D04
a) y=2x+2 -x—1; y=-—(x+2—2\/;:-_2+l)+2=—(\/x+—2—l)z‘+2
= Vuant = 2
6) y=x+2-4Jx—3 =((x~3)-4Jx -3 +4)+1=(Vx-3-2 2) +1
= Vuarne = 1.
7.3.D0S

b/x 1225 —x? +16)(Jx +225 +x +16)
xt+225 -Jx* +16

a) y=vx’+225 -Jx +16 =
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209

y= -
VX +225 442 +16

:> ynmlb:%zllr)c:():

0)

= ; min(\/x2+225 +\/x2+16)=15+4=19

(Jx2 1169 - ¥ +16)(sz 1169 +4/x +16)

Vxt+169 +Jx2 +16

y:-fx2+169 X H16 =

_ 153 .
Vil +169 +vx2 +16

. 1
mm(\/x2+169+\/x2+I6)=\/l69+x/l—6=13+4=17:>ym5=—1-572=9,x=0.
7.3.D06
N OS5 410x+14 SR +2x+d)=6 6
YT T k14 Ra2x+d (x+1)2+3
= y,m=5—2=3,x=—1
3
a2 2 A
3x%—6x+23 3(x*=2x+5)+8 8
6) y=—m—rv = 2 =3 7
X —2x+5 x°—2x+5 (x~-1)"+4

8
= Vs =3+z=5,npnx= 1.

7.3.007
a) y=v2x' —Tx4+3+Vxt + 2515 = J@x —(x —3) +/(x + 5)(x—3)
= Viaw = 0 IpH X = 3.
6) y=vxt—4x+5 +4/2x* ~8x+17 =[(x=2)* +1+[2(x = 2)* +9
= Yuann = VI4+0 =143 =4, npH x = 2.
7.3.D08 :
a) y=x?=2x-8 +3x* +12x+ 28
y=Jx =8 x+2) +4/3(x+2) +16
= Vianw = Jie =4 gpHx =-2.
6) y=v2x2 +12x+ 27 +Jx* —2x~15 = [2(x+3)* +9 +/(x = 5)(x +3)
.:>yua::.'u =9 =3 npu x =-3.
252




7.3.D09
a) y= 3x% +2x
Y T3

. HyXHo nocMoTpeTs, NpH KakHX ¢ ypaBHEHHUE

3x*+2x
4-3

uMeeT peitienue. 3x°+2x = dxt=3¢ = 3x°+2x(1-20)+3t = 0. %: (1-2t) -9t

ypaBHeHUe HMEeT petnenye npu D20, T.e. (1-21)7-9120, 4£-131+120.

4+-13t+1=0,D = 169-16 = 153

+ _ ~ v —
t=1—3;-—-§—-— 133, b0 npu te(--oo;13 8153]U[13+;/T53§+°°J~

Hrax, E(y)=[—°°; 2

_4x’-4

[3) =
) Y 3x-1

. TlocMOTpUM, Npu KakuxX ¢ ypaBHEHHE

13—J153] {13+\/153 ]
U 2 i+,

z

=6 HmMmeer
3x-1

pelicHHe, AxP-x = 3xt~1, 4x2-x(1-35)+t = 0, D = (1-3)2-161 = 1-61+912-161=
= 912-22¢+1. YpaBHeHHe HMEeET pewueHHe, ecnu D20, T.e. 912-22¢+120,

912-220+1=0,D=121-9=112=> 1, =

T.€. I €] —o0;
(=15

11+4112
9

11-J112} [11+J112 J
U 5 )

ra E(y){_w;11-;/112]AU[11+;/112;+00)'

7.3.D10
a) y= 4 , YKa3aHHbIe TOYKH Haxo-
X
JSTCA HA MPAMBIX y = 25x U y =-25x,

4 2
Dxt=—>x=%=;y=%10
)¥ =7 57

2) x* = —% — pelueHuii HerT.

OUmegem: (’—3; -10 );(Z;IOJ .
5 5

9

6) y=-—, YKa3aHHbIC TOUKH JcKaT
x

Ha MpAMBIX y = 16x nuy = —-16x.

9 3
Dxl==—,y=%t=x==%12,
)X =1 = T

x= -2 — PEIIEHNI HET.
16

Omeem: (12;2);(—2;—12].
4 S\ 74
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I'mtaBa 8. TekcToBBIE 32a0a4H
§1. 3a/a4H Ha ABHIKEHHE H paborty
Yposens A

8.1.A01
a) CxopocTs cOnmxeHus aBTomobuneii: 57+64 = 121 (km/4), T.€. OHU BCTpe-
TATCA yepes3 363:121 =3 (u).
Omeem: 3 daca.
6) CxopocTs cbmxenns BenocuneaucTos: 15+12 = 27 (km/u), Torga oHd
scrpersaTes uepes 108:27 =4 (u).
Omgem: 4 uaca.

8.1.A02
a) CkopocTb cONMMKEHNS Ipy30BUKA U aBTOMOOUNA paBHa 23 KM/d, T.e. OHH
BCTpeTATCH uepes 92:23 = 4 (u)
Omaem: 4 yaca.
6) Cropoctb cOnmmkeHus 17 kM/u, Toraa aBTOMOGHSIb JOTOHUT IPY30BHK Ye-
pe3 102:17 = 6 (u)
Omgem: 6 yacos,

8.1.A03

a) Cpenuss CKOpOCTh 22+62 = 57 (KM/4).
Omeaem: 57 km/u.

4
6) CpenHss cKOpocTh 8 +68 = 58 (km/u).

Omeem: 58 kM/u.
8.1.A04

S
a) MycTb S — nosOBMHA MyTH, TOrAa BpEMs Ha NEPBOM y4HacCTKe E (4), Ha

28 2-42-63 2.2.21-3-21 252

= = =——(KkM/4)
S .S 42463 21(2+3) 5
42 63

Omeem: 5().2. KM/u,

BTOPOM S Yy
— Y,y =
POM o3 Ve

S
6) [Tyctb S — nonoBHHA NMyTH, TOrAa BpeMs Ha IEPBOM Y4acTke Zg (u), Ha

25 2-2-23-3-23 _£7£(KM/({)
s. 5 23(2+3) 5
46 69
Omeaem: 55,2 kM/y,
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8.1.A05

S
a) [lycte S — nonoBnHa Bcero mytH. Bpemsa ABrkeHUA Ha AXTe — 7 (4) Ha

25 2-17-561
S, 5 17+561
17 561

camoneTe — —S—i—l (w). v, = =33 (km/u)

Omeem: 33 kM/u,
6) [Tycte S — nonosuHa MyTH. BpeMa ABHXXEHHA HA AXTE — % {u) Ha camo-
2§ 2-18-561

S, S " 630+18
18 630

S
JieTe — 0 (9). v, = =35 (km/u)

Omeem: 35 kM/u.

8.1.A06
a) Ilyctb v xM/4 — ckopocTh 1-T0 aBTOMOGHNA, Toraa (v—18) kM/4 — cko-

_—.-9- < 7v =9v-9-18

pocts 2—-r0. Torna no ycnopuio:
v—18 7

= v =81 (xm/u).
Omesem: 81 km/4. 63 km/u.
6) Ilyctb v KkM/4 — ckopocTh 1-ro aBTOMOGHIA, TOraa (v+22) KM/4 — CKO-

v+22 7 o 51110 =Ty

v 5

pocTb 2—ro. Torzaa no ycnosHio:

= v =155 (km/u).
Omeem: 55 kM/a, 77 xm/u.

8.1.A07
x x
a) [Tycts x — oGbeM 3axasa, Toraa _ZE — NPOH3BOIUTENBHOCTE 1-ToO, 0

MPOH3BOAHTENBHOCTh 2-r0 Mactepa. Torxa o6a oHM BLITIONIHAT 3aKa3 3a
x _ 21-28 ’

X X 21428

28 21

Omegem: 12 u.

12 4.

x
6) ITycte x — 06beM 3aKkasa, Toraa nNpoOM3BOAHTENBLHOCTL 1-r0 MacTepa 5 a
x 9.18

X, X 9+18
9718

.

X
BTOpPOro E oba MacTepa BBINIOJIHAT 3aKas 3a

Omeem: 6 4.
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8.1.A08
a) [lepeas Tpyba nponycruna Ha 820-790 = 30 aurtpos Boas!l Hosbwe. D10
oHa caenana 3a 30:3 = 10 yacos.
Omeem: 10 yacos.
6) IMepsas Tpyba nponyctuna Ha 790-750 = 40 nutpoB BoAs! GOJbIUE, 3TO
nponsouno 3a 40:4 = 10 u,
Omeem: 10 yacos,

8.1.A09
a) ITycTb TecT coaepXuT X BOMPOCOB, TOTAA 1O YC/IOBHIO'
i_i I_Q. _x_= 1 =X 12
8 9 60°72 6
Omeeri: 12 yacos.
6) Iycrb TecT cOOepHUT X BOIIPOCOB, TOTAA MO YCIOBHIKO

x_x 30.2x 1. 3
10 12 607120 2’

Omeem: 30 yacos.
8.1.A10

x
a) ITyctb x — 0b6beM 3akasa, TOrAa NPOU3BOAHTENLHOCT padouero 3 3a 2 yaca

5 X X 3
pabounil BRINOJIHUT g 2= Z , TOIa BABOEM OHH OYIYT BBINOJIHATD Zx .

£ 3

Torpa pabora 6yueT BbINOAHEHa 38 2 + x4 3= 2+ % =5 (u).
_+_ .
8 8 4

Omeem: 5 4acos.

x
6) MycTb x — 06beM 3aKa3a, TOra NPON3BOAHTEILHOCTS Pabouero E’ a4

yaca pabo4Hd BBITIOIHHT 1—';—-4 =§ M BABOEM OHM NOTOM BBITOJHAT
x
X——=—-—X,
3
2 2
Zx fod
Bpems pabotel: 4+ 3 == 4+—:;’— =8 (u)
12712 6

Omeem: 8 yacos
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YpoBenn B
8.1.B01
a) B MoMeHT BcTpeun 06a yenopeka MpoRIYT pacCTOAHHE 3,5 kM * 2 = 7 KM
BMeECTe, T.K. HX CyMMapHas ckopoctb 3,6+2,7 = 6,3 kM/4, TO OHH BCTPETATCA

Hepes 7 kM : 6,3 kM/u = n = % 4. 3a 3T0 BPEMA MEPBEII OTOHAET OT TOYKM

ompaeneﬂux Ha 2,7 kM/y -160- 4y = 3 KM.

Omeem: 3 km,
6) K morMeHTy Betpeum 06a yestoBeka npoiiayT BMecTe 4 KM * 2 = 8 Km, 3a

BpeMsR 8 kM : (3,3 kM/u + 5,5 kM/u) = %—%pl-q Toraa 3a 3To Bpems 1-14

OTOMAET OT MECTa OTNPABJICHHA Ha 3,3 KM/Y + -li-(-l)- q =3 KM,

Omeem: 3 kM.

8.1.B62
a) [Tycts x KM/4 < CKOPOCTD NOAKH B c"romleﬁ BOJE, TOIA MO YCIIOBHIO

8 8 1 B(x+4)-8(x- 4)
X- 4 x+4 2 x*-16 2

64 =l,x =144 = x = 12 (xm/u).
xi-16 2
Omeem: 12 kM/u.

6) ITycTs X KM/4 —~ CKOPOCTD NIOJKH B chonnmknoﬁ BO/JIE, TOIZAA N0 YCJIOBHIO
21 21 1 2l(x+2) 21(x- 2)

x—-2 x+2 3 x4 3

284 =—1-,x2=256=>x=16(1cM/q).
x -4 3
Omeem: 16 kM/4,

8.1.B03
a) Ilycts S — paccrosHue, npoiaeHHOe TEMIOXOAOM, TOTAAa BpeMsd, 3aTpa-
S
YEHHOE B OJIHY CTOPOHY, T.€. I—10 MONIOBHHY MYyTH ———— = ——4, BpeMH,
Y CTOpOHY ny2(16 +4) 20 P

3aTpauyeHHOe Ha O0OpaTHy Iopo —-—'-S——=—S— ITo ycnosHio

P i POy (16— D) 24'
_§_+§.+2=1o;s(-1_+._1_)-_-3 .l_s(_ _) 8, S -—-64:>S-120
40 24 40 24 8 \5 3 15

Omsem: 120 kM.



6) Mycte S — paccrosiHUe, MpoiiAeHHOE TEMOXOAOM, TOTJA BpeMsl, 3aTpa-

N _S
4eHHOE Ha |—10 MOJIOBUHY MyTH paBHO ———— Yy, a Ha BTOpYIO
y e 202+2) 28 el
5 .5 — u. [lo ycnoBuio — S S =16; S( 1) 12.
2(12-2) 20 28 20 28 20
485—12:)5—1401<M
560
Omeem: 140 kM.
8.1.B04

a) TlycTb x — CKOpOCTb JBHKEHHS MELIEX0/la Ha CNYCKe, TOr/ia Ha MojabeMe
(x—1) xkm/u. Bpems asuxenus Ha cycke 4 u, Ha noaseme 1 4. o ycnosuio
4x+x—1 =19, 5x =20, x = 4 (xM/4)

Omeem: 4 km/u,

6) IMycTs x KM/U — CKOPOCTb JBHKEHUS NELIeX0/1a Ha Crycke, TOrAa Ha NoJb-
eme (x-2) km/u. Bpems apuokeHUs Ha criycke 2 4, Ha noabeMe 62 =4 y,

Mo ycnosuio 2x+4(x~2) = 16, 6x = 24, x = 4 (kM/4)

Omegem: 4 km/4.

8.1.B05
a) CkopocTb yaaneHus aBromobuneit 92-68 = 24 km/u, Torna 1-k Gyaer
8
onepexartsk BToporo Ha 80 kM uepes 0 tou 10 = 34y 20 MHH.
24 kM 3

Omegem: 3 4 20 MuUH.
6) Cxopocts yianeHus asroMobuneli 81 km/u — 63 km/u = 18 km/u, Torna 1-#

19
Oyaer oricpexars 2-ro Ha 57 kM uepe3 57 km : 18 km/a = —6- u=3 4y 10 MHH.

Omesem: 3 4 10 MUH.

8.1.B06
a) limvna nnoezna 90 km/u » —36—— y= —9— KM,
3600 10
9
Omeem: — KM,
10
24
6) JInvua noesa 60 kmM/y - y = (0,4 kM.
3600

Omegem: 0,4 kM.

8.1.B07
a) Iyctb x crp./aeus — ananupyemas ckopocTk Habopa pykonucu, Toraa no
yCJOBHIO
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480 480 _, 480(x+8)-480x _

=2, 2, x*+8x = 1920;
x x+8 x(x+8)

x+8x-1920 = 0, —?=l6+1920= 447 x,=-4+44=>x=140.

Omeem: 40 cTpaHull B IEHb.
6) [yctb x cTp./AEHL — IIaHHpyeMas CKOPOCTk Habopa pYKONHCH Npo3au-
KOM, TOF/1a [0 YCNIOBHIO

450 450 -3, 450(x+5)—450x=3 X +5x =750,
x  x+5 x(x+5)

-5%55

x*+5x-750 = 0, D = 25+3000 = 55%; x, , = =x=25.

Omeem: 25 CTpaHHiL B A€HS.
8.1.B08

a) CxopocTsb nepexauks 1-ro Hacoca %MMHH, 2-ro - %II/MHH.

99 99-4.7
97 +4)

Toraa 99 n BoJbI OHH NEpEKavaloT 3a = 28 MHH,

9 9~

_+._.

4 7
Omeem: 28 MuH.

6) CxopocTs nepekauku 1-ro Hacoca —;-J'I/MHH, a2-ro-~ %J'I/MHH.

25 25.2.3
5(2+3)

= § MHH.

Toraa 25 n BOABI OHH NEPEKAYAIOT 32 5 =
. 2.3
2 3
Omeem: 6 MHH.
8.1.B09

a) 3a 1 muH. Ctac Bckomnaer -l-lg rpajKH, a 06a % rpsaaxH, Toraa Caurd BCKo-

I 1 1 .
naet TR = 30 rpaakH, T.€. Caula oIMH BCKOMaeT rpaaKy 3a 30 MuH.

Omeem: 30 MUH.
1 1
6) 3a 1 MuH. Buta npononer PYy rpAAKH, 2 BMECTE OHH MPOTIONAT Ty paa-

1 1
KM, T.€. Aala nponojieT ———=— AJKH, T.C. BCIO AAK ama OAHa
pit p 2720 =30 rpaak rpaaxy [ a

" -mpononer 3a 30 MuH.
Omeem: 30 MHH.
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8.1.B10

a) 3a 1 MuH. KapicoH cbect % 6aHkH BapeHbs, Opeken Bok % , a ManeIm

1.1 1 11 1 15 1
, TODHA BMECTE OHH CBEJAT — +— +— = — + — = — = — GaHKH, T.€.

10 12 15 60 15 60 4
BCHO OaHKY OHM CBEIAT 332 4 MUH.
Omeem: 4 MUH.

1 1
6) 3a 1 muH. Bunuu-ITyx crect -6— ropiuouka mMeaa, [larauok — % , @ OCJTHK

Ma- L , TOrJla BMECTe 32 | MMH. OHU CBEOAT 1+L+L 10+3+2 1

30 6 20 30 60 4
6aHkH mMena, T.e. Bcro 6aHKy OHH CHEIAT B 3a 4 MUH.

Omgem: 4 Mun.
Yposenn C
8.1.C01

" 36
a) 3a 36 MrH. newexoA npoiiaer S KM/q--ga 4 = 3 KM, pacCTOSHHE OT HEro

J0 B craner paBHO 27-3 = 24 km. Jlanee ckopocTb COAMKEHHA TIEMIEXOA0B

Oyaer paBHa 5 kM/4 + 3 kM/4 = § KM/4 ¥ OHM BCTpEHANOTCA uepes
24 KM _ 3y » Ha paccTostiuu 3 4 - 3 kM/4 = 9 kM oT B.

8 km/u

Omgerni: 9 kM.

15
6) 3a 15 muu. newexo npoiiger 4 KM/‘{‘E 4y = | KM, pacCTOSIHHE OT HEro

o B craner paBno 11 kv — 1 km = 10 kM. [lanee ckopocTh cOMMKeHH Me-
nrexo10B OyaeT paBHa 4 KM/y + 6 kM/u = 10 KM/4 11 OHH BCTpEYaIOTCSH yepesd
! yac, Ha paccTosHUM 6 kM/u - 1 4 = 6 KM oT B.

Nmaem: 6 kM.

8.1.C02

a) [lyctb x kM/4 — ckopocTs GaliAapku B cTOAYEH BOJE, TOTAAa CKOPOCTH JIOA-
KM B cTosueli Boge x+5 kM/u. [lycTe S — paccrosHue oT A 5o B, Torna ppems

g 1
nyTH mMotopHoii soaku 13 13 | a Gaitnapku , Torda T.K. B B oan
x+8 3 X+

npHUOBLTH OAHOBPEMEHHO, TO

2s . S_S 36+(x+8) 1
13(x+8) 39 x+3" 39%(x+8) .
x*+47x+132 =39x+312; x*+8x-180 = 0, (x+18)(x-10) = 0; => x =10
Onigem: 10 kM/u,
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6) Mycts x kM/4 — ckopocTh Galimapku B crosveli Boje, TorAa x+7 KM/ —
CKOpOCTH NIOAKH B cTosueil Boxe. ITycte S —~ paccrosuue oT A n0 B, Toraa

B L ]
nojxa Gblia B yTH: 2 +—9—-,a6aﬁ,uapxa
x+9 2 x+2
8 1
=S =8
Hmeem, 2 19 - S ;___§“_+i= 1 :
x+9 2 x+2 9(x+9) 18 x+2
16+x+9

_— x+2)(x+25) = 18(x+9);

18(x+9) x+2  (x+2)(r+25) = 18(x+9);

H427x+50 = 18x+162, x¥*+9x-112 = (x+16)(x-7) =0 => x =7
Omeem: T KM/,

8.1.C03 -
a) ITycTs x KM/u — CKOPOCTB BENMOCHNIEAHCTA U3 A B B, T.K. BPEMA JIBIDKEHHA
3 A BB uu3B B A oxHO U TO Xe, TO
88 88—2x+10 88 —2e 2(x+2)-92+l_8_8_ 92 1
x x+2 60 x x+2 6 x x+2 6’
6(88(x+2)~92x) x(x+2); x*+2x = 1056-24x;
**+26x~1056 = 0; (x+48)(x—22) 0; =>x=22
Omsgem: 22 kM/u.,
6) IycTb X KXM/4 — CKOPOCTH BENIOCHTIEAUCTa U3 A B B, T.k. BpeMA JABHKECHHA
u3 A 8B uu3sB B A 01HO ¥ T0 Ke, TO

32 _,,32-x 12,32 36 41- 5(32(r+4)-36x) = x(r-+4), ¥+4x = 640-20x;

x x+4 60 X x+4
x*+24x-640 = 0; (x+40)(x-16) = O =>x= 16

Omesem: 16 xM/u,

8.1.C04
a) [lycts x — ckopocTh Tenmoxoa B crofg4eii BoJe, 10 YCIOBHIO
70 + 70 ~(23-T)-4; 70(x—-2)2+ 70(x+2) =12
x+2 x-2 x‘ -4
70x = 6x°-24; 6x*~70x-24 = 0; 3x’-35x-12 = 0; D = 35%+3-12:4 = 37,
35137
= X,= =x=12.

Omesem: 12 xm/u.
6) [ycTs X — CKOPOCTB TEIUTOXOAA B CTOAYEH BORE, FIO YCIOBHIO

4 -
45 +_i_(19 8)-3; 45(x 3)2+45(x+3)=8;
x+3 x-3 x‘ -4
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. +
2245x=8=>4x2—45x—36=0;D=452+4-36~4=512,x"2 = 45;51,x= 12.
X2 -

Omeem: 12 xm/u.
8.1.C05
a) Anexcelt Gyner B N—cke uepe3 350 km : 70 kM/4y = 5 u, Torma Bpems

1 19
aewxenus Hpana 6yner 54 —Zq =Tq , T.€. OH JO/’KEH NBHIaTbCA CO CKO-

pocTeio 399 Kkm ¢ —11—? 4y = 84 km/u.

Omeem: 84 xm/u.
6) Bonons 6yner 8 N—cke uepes 150 km : 50 kM/4 = 3 u, TOrAa Bpema ABH-

1 8
senus Cepres 6yner 3!{—5‘1 =§q, T.€. OH IO/DKEH JABHMIraThcA CO CKOpO-

CTBEIO 192 KM : —g—q = 72 KM/Y.

Omeem: 72 kM/u.

8.1.C06
a) JlnuHa noesaa U Jeconoockl 90 kM/u - 96%‘ 4y = 0,6 KM, TOraa A/IHHA 1Mo~
e30a 600 M —400 M = 200 m.
Omeem: 200 MeTpoB.
0) JnuHa noesna ¥ necononockl 60 km/y - % y = 0,5 kM, TOraa ASIHHA O~
e3na 0,5 kM —~0,3 km = 0,2 km.,
Omeem: 200 MeTpoB.

8.1.C07
a) 12 vacos. 6) 12 vacos.

8.1.C08

50—
a) CKoOpocTb JBIDKCHUA pekd 50 M/MHH = ——11—00—0— kw4 = 3 xm/u. Bpems
60

1
JBIoKeHus mota— 9 kM : 3 kM/y = 3 4, Bpems ABioKeHus J0aKH 3 4 — Eq =25
4. ITycTb ¥ KM/4 CKOpOCTbL JBWXKEHMA JIOJAKM B CTOSHeH BOAE, TOMMAa MMeEEM:
18 18 =£; l8(x—3)2+18(x+3) =§;=> 70y = 5x2—45, 5x-72x-45 = 0;
x+3 x-3 2 x°~9 2
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L TP PN LE 2L INPRPY,
4 5

Omeem: 25 xm/4.
6) CropocThb TeueHua pekd 50 M/MuH = 3 kM/u. Bpems JBibkeHHA 0T % q,

7 44 7 22 48 8
BpeMﬂ JABHUXCHHUA NOAKH ———=———=——=—4Y,
3 60 3 30 30 5

35437

35x =2x2-18; 2x2-35x~18 =0, D = 352+144 = 372; x,, =

;s x=18.
Omeem: 18 kM/u.
8.1.C09

a) 3a 1 yac Mrope 1 maia nokpacsr — 1 3a6opa, IMawa u Bonosis mokpacat
3
l .
- % 3abopa, Bonoas u Mrops noxpacar —- 1 3abopa. Toraa 3a 1 wac Hrops,

IMawa ¥ Bonoas mokpacar l(l+l+l _1_33350 a, T.€. Bech 3abo0
] ER Y TR R P

8
OHH TIOKpAcAT 3a 3 9,
Omeem: 2 yaca 40 MUHYT.

6) 3a 1 muH. Mamma u Hacta BeIMotOT — -21—0 okHa, Hacrs u JleHa BeiMOIOT —

1
% okHa, Mawa u JleHa BLIMOIOT — -1—2— okHa. Toraa 3a 1 muHyry Mauua,

1 1 | 12 1
—+-— |=——=—o0xHa. T.e. OKHO OHH
20 15 12

120 10
BTPOEM BHIMOIOT 3a 10 vuHYT,
Omgem: 10 munyT,

8.1.C10
a) [Tycts B HOBOM cocTaBe paboune paGotand x aHedt. T.k. B utore 20 pabo-
yux noctpowi 2 aoMa 3a x+8 pHelf, To =a AeHo 1 pabowuuit crpout

' 1
. Hacta u JleHa BBIMOIOT —

2 = ! Joma. Ilo ycnosuro: 1-7 3 ocTanochk J0
20x+8) 10(x+8) oY C T oG+ 8)
cTpoHThb 14 pabouum. 1-13 —=§—-—- — OCTANOCh AOCTPOUTE 6 pabounM.
100+ 8)
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T.K. OHH 3aKOHYHIIH OTHOBPEMEHHO, TO
1%
10(x+8) 14 5x+40-28
__lo4 6’ 5x+40-52
10(x +8)
Omeem: 6 nueit.
6) MycTs x aneit paGoune paGoTank B HOBOM COCTaBe, T.K. B Hrore 22 pa6o-
YHX DOCTPOMIIH 20MHKa 3 x+7 AHelH, To 3a 1 aeHb pabouwnit cTpout

%; 3(5x+12) = 7(5x-12); 20x = 120 = x = 6.

2
= nomuka. Ilo yenosuto 1~ 7———8— — OCTaJioCh CTPO=-
22(x+7) 1x+7) 11(x+7)
utb 18 palounm. 1—7——1i— — ocTanoch CTpouTh 4 pabouuM, T.K. OHH
11(x+7)
3aKOHUYMIH OAHOBPEMEHHO, TO

8

1_7__'___

N7 18 1x+77=36 _ 9. o 14n1y=0(11x-21), 775 =231, x=3.
~ 704 4 11x+77-98 2

1(x+7)

Omeem: 3 au.

Yposenn D
8.1.D01
a) ITyctb x kM/4 — ckopocTs 1-ro Geryna, Toraa x+2 km/1 — CKOpOCTb 2-T0.

. x+12
3a 5 mud. 1-it npoGexan T KM, T.e. 32 1 uac paspruiB Mexy GeryHamMH
COCTaBHT 1+x1_+22 kM. T.K. CKOpOCTh yAaneHus 2-ro Geryna ot 1-ro 2 km/4,

10 1+"_1+5?.=2:x+2=12:>x=10.

Omeem: 10 km/4, 12 km/u.
6) ITycTs x xM/4 — ckopocTh 1-10 GeryHa, Torna x+3 kM/4 — CKOPOCTS 2-T0,

3a 5 muH. 2-# npobexan f—é—z KM, T.¢. 32 1 4ac pa3psiB Mexay OeryHamu

Oyner 1,5 +%}-KM. T.K. cKOpocTs yaaneHus 2-ro Geryna ot 1-ro 3 km/d,

TO —3—+x+3=3;x+3=§—;x+3=18 =>x=15
2 12 12 2

Omeem: 15 km/4, 18 km/y.
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8.1.D02
a) [TycTs x ~ CKOpOCTh BefocHneaucTa (Km/4).
S — paccroanue (km).

ITo ycnosuio '

s 1§ 2 (B B (. @+5(x-8)
X+5 5 x-8 3 (x+5)(x~-8) 15@ 15 :
S _2_S 8s 2 g Xx-8)
x-8 3 x x(x-8) 3 12

X3 X o x=20,8=20

15 12

Omeem: 20 kM/4, 20 kM.
6) IlycTh x — CKOpOCTH BesloCHMeHcTa (KM/4).
S — paccTosHue (k).

o ycnoeuro

S 2.5 % __2 gt
x+9 20 x (x+9)x 20 20

S -2_ S 27 14S _56 S_(x—S)(x+9)
x-5 60 x+9 60 (x=5)(x+9) 60 ‘ 15
=X X3 00,5229,

20 15
Omeem: 20 kM/u, 29 kM.

8.1.h03

a) T.x. B MOMeHT BTODOH BeTpeuH 06a asreMoGw ObUTH Ha paccTOAHHH 48 kM
ot B, 70 noka 1-i1 aBromoOwb npoexat 48 kM, 2-it npoexan 120-48 = 72 (km).

Toraa ckopocTh 2-10 B Z—§ =—;— paza Gomeuie 1-10. T.e. 80 K/ - % = 120 kw/=.

480 kM

80 KM/q
asromo0Ha (480 kM + 120 kM) ; 120 kM/u =

Bpems aproxelms 1-ro asroMoGing

=6 4. Bpems apikeHus 2-10

1 2
3HAYUT, OH BHICXAT 4epPe3 6 4— 54— 5 q = 3- 4, nocne Beie3ga 1-ro, T.K. J0

1-ro MoMeHTa BCTpeuHas CkopocTh cOmnkerna Guna 120 km/a — 80 km/y = 40

KM/, T0 2—it JorHan 1-ro Ha paccrostiun 40 KM/y - —:;l 4y = §32 KM OT A.

Omeem: %9 KM.
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6) TTycTs ¢ — BepcHa 3alepiKku 2-r0 aBTOMOGHNA, TOrka T.K. BTOpOii aBTo-
Mobwib 6bin B myTH (600 kM + 200 kM) @ 100 km/4 21 4 = 9 4, TO AepBLI —
9+t y,

600
Torna ckopocts 1-ro aBTOMOGHA v y,
+1
Ckopocte cOmixennma 1-ro W 2-ro K MOMeHTy |-o#f BCTpeuu

600
100 - —— kM/4, TOrna uMeeM
9+t

1

150 =1;,150=100 344 6,39+41) =23 +1);27+91 = 61+212;

600 9+1¢
100 - —

9+1¢

i 600
202-31-27 =0, (1-3)(2¢+9) = 0 = ¢t = 3, Toraa ckopocTs 1-ro — 9—-3 = 50 KM/u.
+

S — paccroanue ot B nmo Mecta BTOpoH BcTpeun astomobunei, toraa

20025 1 s 200=35 = 5 =22 ku
S50 3

Omeem: 23L0 KM.

8.1.D04
a) ITyctb x — anuxa noabeMoB 13 A B B (km).
¥y — AJIMHA CNYCKOB #3 A B B (kM)
xty — ININHA CITYCKOB H NOABLEMOB.
Torna nMeeM

x, », 20

=6
2x+y=064
§ 16 10 Ty :>)c+y=64+56 = xty = 40 (xM)
x 'y 20 11 x+2y=>56 3
— ==
16 8§ 10 2 :

Omeem: 40 Kkm.

6) Ilyctb x — anuHa noxbeMoB u3 A B B,
y — BJMHa cnyckos M3 A B B.

£ty — obwasd anna cnyckos U NOABEMOB.
Torna nmeem:

£+_J_/_+§.9—6
h Ix+y=72
6 18 15 p3xHy=T2 L T2HI68 =60 (k)
x 'y 30 34 x+3y=168
—t ==
18 6 15 3

Omeem: 60 kM.
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8.1.D05
a) [1yCThb X — CKOPOCTb MAJIbYHKA, ¥ ~ CKOPOCTD 3CKANaTOpa, TOraa HMeem

xX+Yy

=3;xty=3x-3y; x =2y

xX=y
T.e. ckopocTh Manbunka B 2 pa3a Gonbile CKOPOCTH 3cKanaropa, TOraa fo
2
HEMOJABHXHOMY 3CKAJIaTOpy OH OyJIeT UATH B = _2__y_ =2 pa3a ObICT-
xX=y &ey-y

pee, “eM BBEpX, T.€. OH HacuuTaeT 60:2 = 30 cTyneHek,
Omeem: 30 cTyneHex.
6) INycTe x — CKOPOCTH MANIBYHKA, Y — CKOPOCTh 3CKAIATOPa, TOrAa HMEEM

Xty 7 = 3xt3y =Tx-Ty; 4x = 10y; x= -5—y . Toraa no HenoABH>XHOMY
x-—y 30 2
5 5
x Y 55
JCKaNaTopy Manbyuk OyaeT cmyckarbcd B =5___—._3_=§pa3 661-
X=y Z2,_ e
277 2
CTpee, YEM BBEpPX, T.€. OH HaCUHTAET B = 42 CTYNEHEKH,
5

Omsem: 42 CTynEHbKH,

8.1.D06

a) T.k. kK MoMeHTY 1-if BcTpeuH Geryd craproBaBwmii 3 B npoGeraer 50
METpPOB, 2 OHH BMecTe NpoGexkann MONOBHHY KPYra, TO K MOMEHTY BTOpPOii
BCTpeuH oH mpolexur ene 502 = 100 metpos, T.k. 06a onn npoberyt 1
kpyr. Ecau Gerys, craproBaeiumit 3 B npoGexan mONOBUHY Kpyra K Mo-
MEHTY BTOpPO#f BCTpeUH, TO mojkpyra coctasnser (150—42) M = 108 M, To-
raa Becb kpyr — 216 M. Ecnu Het, To nonoBuHa kpyra — 150+42 =192 M u
Bech Kpyr — 192:2 =384 ™.

Wi k MOMEHTY BTOpOH BCTpeun GeryH, cTapToBaBilivii H3 B MoxeT npoGe-

xathb Goneire 1-ro kpyra, Torga 192 M — 310 % Kpyra M Becb Kpyr — 128 m.

Omeem; 128 M, unu 216 M, unu 384 Mm.

6) AHanoru4HoO c mpeAbIAyLelt 3aaueli B 3aBUCUMOCTH OT CKOPOCTH Gery-
HOB CyIIECTBYET 3 BOZMOXHOCTH MECTa HX BTOpPOIi BCTpeuH ?

1) IMonosuua kpyra 70-3+48 =258 = Becs kpyr 516 M.

2) Honosvma Kpyra 70-3—48 = 162 = sech kpyr 324 M.

3) — Kpyra 70-3+48 = 258 = Bech kpyr 172 m.

Omeem. 516 M, unu 324 M, unu 172 M.
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8.1.D07

a) HycTs x /M — ckopocTh 1-T0 Hacoca. p JI/MHH — CKOPOCTb 2-TO HAcOCa.
Toraa umeem )

432=6x+24y x+4y=72

B2 _8%2_ 5 24(""”).-.
Xy

1@{x=4(18—y)

<
5 . 24(72-5y)=y-4(18-y)

x=4(18-y) x=4(18-y) x=4(18~y)
< (=4 (=
432-30y=18y-3* |y*-48y+432=0 [(y-12)(y-36)=0
=>x=24,y=12

O6a nacoca saxauanu Osl pezepsyap 3a =12 MuHyT. 3a 3T0 BpeMA

24+12
nepBeii Hakauan Onl 12-24 = 288 n.
Omeaem: 24 n/mun, 12 n/mun, 288 1.
6) MycTh x I/MUH — cKOPOCTH 1-T0 Hacoca. y JI/MHH — CKOPOCTh 2—T0 Hacoca,
Torna riMeeM
7x+28y =504 x+4y=T2

504 504 < 24(1 l)_ =5 (M3 MpebIAyLIero MyikTa) X =24, y = 12,

y-"—

O6a nacoca 3akauanu Obl peacpByap 3a

=14m . 3a 310 Bpemsa 1-ii
24r1z T PpeN

3aka4an 6b1 14-24 = 336 suTpoB.
Omgem: 24 n/MuH, 12 /MuH, 336 n.
8.1.D08
a) INycTs nepselii BcmaxuBaer 2—€ MoJie 3a 7 4acos, Toraa I-i Bcnaxueaer 1—€
none 3a (#++5) wacos, 2-ii Bcnaxupaer 1-e noje 3a —2 waca, 3a 1 wac 1-#

1 1
BCITALLET ——5 4acTh NEPBOIo [0N4, a BTOpoi — ——2 , 1-ro mona BMecTe OHH
1+ .

11 2+3
BcnamyT 4 = - YacTh IoJLd. Bce 11oJiIe GHHU BC"aIIIyT 33
t+5 -2 (-2)(t+5)
U=2)E+3) oca viveen E=2D) ks 4 30-10= 20 - 1033
2t+3 2t+3

= £220-23 =0 = (-23)(#1) =0 = 1= 23.
Omeem: 23 yaca,

0) ITycte ¢ wacoB 3—ii TpakTop BCHaXHUBaeT BTOPOE Noje, Toraa (+4) yaca 1-
#i TpakTop BecnaxuBaer 1-¢ none, (©~3) waca 2-i pcnaxuBaer 1—€ none, 3a 1
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1 |
qa¢ 1-H Bcaxusaer 5 4acTh 1-ro noss, a BTOpoH ——5‘IaCTb 1-ro mno-
+

n}i Toma BMECTC OHM BCMTAWUYT 34 Yac + ! = 2+l nons, BCe
' -3 t+4 (1-3)(t+4) ’
-3)r+4)
HOJIC OHH BCHAWYT 34 —————= 4aCcoB, HMCCM.
2 +1

W34 1o P12 =22030-12; P-241=0 = 1 = 24,

2t+1
Omeem: 24 vaca.

8.1.D09

a) Iycts x — ckopoCTL POCTa TPABHI B AEHB, ¥ ~ CKOPOCTH CHENAHUSA TPABEI
OIHOH KOPOBOIA B JICHB.

Toraa (70)-x)-24 = (30)—~x)-60 = 140y-2x = 150)~5x, 3x =10y, y = 0,3x.
Torma ckopocTh YMEHBLICHMA TpPaBBI B JACHb, Koraa eaar 20 xopoB B

lgu:zgﬁ: 4 pasa MenjieHHee, ueM Koraa eaar 70 KopoB, 3HauHT 20
20y-x Sx )

KOpPOB CLEAT TPaBy 3a 24-4 = 96 gueil.

Omeem: 96 nHei.

6) ITycTb X — CKOPOCTH POCTA TPABLI B A€HD, ¥ — CKOPOCTh CheaHHs TPABbl
OJHO¥ KOPOBOH B JICHD,

Torna (50y—x)-36 = (80)—x)-20; 450)~9x = 400y—5x => 4x = 50y = 2x = 25y;

2.2
y 257 2}’-

Torma CKOpoCTh YMEHBIIEHHA TPaBbl B AeHb, KOTAa €IAT @ KOpOB B 5 pa3
MeHble, YeM koraa eaqar 80 xopos.

11 .
80y—x=5; 3 =5;-l—1=3a—5;ﬁ=-2—a=>a=18
ay—x 2a_, 55 5 5

25
Omeem: 18 kopoB.

-

3,1.D10
a) [Ty¢Thb 3a x uacoB BeIMONMHUA 681 2-H MacTep paboTy, Torna 1-# — 3a (x+7)
4acos, a 3—if — 3a (x—/) gacos.

1 1
Toraa nepselii # BTOPOH caenanu Oul 3a 1 yac ~—+—;—-’- paboThl. A nepeblii
. X X

H TpeTuit ——1——-+-—L- a00THI
R xt1 x-t 7 ’
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1,11 111
x x+t 216 x x+¢t 216 o
A vt 1 ro1 1
x—t x+t 135 x—-t x 135 216 360
et A (I
<:>4x !AH o3x x+t 216 &<
— 2_.
X1 360 360t =x" — xt
[ 2
=36();+ t= X'
¥ =
e ) | o 360+ x
——+——————=5—1—6 360+ 2x+360+x 1
X x =—
x| 1+ 360+2 216
L ( 360+x) - x(360+2x)

= 216+(720+3x) = 2x*+360x, x’~144-77760 = 0
(x=360)(x+216) =0 = x = 360
Omeem: 360 aHei.
6) INycth 3a x yacos BIMONHHUT 2—ii mactep. Torga 1-i - 3a x+
3a (x—¢) yacoB. [To ycnosHio UmMeeM

111 111

—_—— —— —_———
x x+t 384 o1 x+t 384 -
LS S N SN N SN NN B
x—t x+t 240 x—t x 240 384 640

l ;-L

x x+t 384 = x!
_L 640 + x

x*—xt 640

~l_ l- 640+ 2x+640 + x _l__
2 (+ x ) 384 x(640+2x) 384

640 +x

1280+3x _ 1 . 45760+576x = ¥+320x
x(320+x) 192

= x’~256x-245760 =0
(x—640)(x+384) = 0 = x = 640.
Omegem: 640 nHeii.
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§ 2. 3anaun Ha NPOUEHTDI, YACTH, AOTH

YposBenn A.
8.2.A01
~100% .
- a * "o x= 372:100 = 300 pyGnie.
372 -124% 124
249 -83% .
6) ? =>x=—2—w= 300 py6aeii.
X -100% 83
8.2,A02
1470 -98% .
a © o 5= 1001470 ;500 py6net.
X -100% 98
1940 -97% .
6) ° oy = 1001940 5000 py6met
x -100% 97
8.2,A03
300 -100%
a ® o x=22.100%=91%
273 -x% 300
Hena ToBapa Obina cHkeHa Ha 9 %.
400 -100%
6) * o x=332100% =88 %
352 -x% 400
Llena ToBapa Oblia cHIKeHa Ha 12 %.
8.2,A04
a) Llena rToBapa mnosbicHiack Ha 678-600 = 78 py6., 4to cocrasiger
. 100%=13%.
600
6) Llena ToBapa nomeichnace Ha 545-500 = 45 pyb., yto cocraBiser
45

—100%=9%.
500

8.2.A05
a) Ecniu akums crouna x pyb., To ona crana croutk x—0,6x = 0,4x, T.€. akuuu
nonewesenn B Y _ 5 5pasa.
0,4x

6) Ecu akuusa ctonna x py6., To oHa ctana crouth x—0,84x = 0,16x, T.€. ak-
Ll 6,25 pas.
X

UMUK NOACLICBEIIH B

2

8.2.A00

a) Ecnu akums ctomnna x py0., To oHa crana croutb x+1,17x = 2,17x, 1.€. ak-
uMa nogopoxana B 2,17 pas.
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6) Ecnu akuus crouna x py6., To OHa CTaa CTOHTE x+1,52x = 2,52, T.¢. ak-
LM f1oopozkana B 2,52 pasa.

8.2.A07
a) Ecnu npousBoawIn x TOBapa, TO CTAIH MPOU3BOANTE 37X, YTO COCTaBMAET
3700% oT npenriAyLIEro NPOU3BOACTBA, T.€. CTATNH NPOU3BOAMTE HA 3600%
Topapa GostbLie,

6) Cranu npoussoants 9600% OT npeasixyiero NPOU3B0ACTEa, T.€. MPOU3-
BOJICTEO TOBapa Bo3pocio Ha 9500%.

8.2.A08
a) CTOMMOCTb M3Je/Us COCTABJAET —;—= 12,5 % ot npeasiayuieii, T.c. cede-
CTOHMOCTh CHH3HACKk Ha 87,5 %,
6) CebecTOMMOCTE M3eHA COCTABACT -11—6= 6,25 % ot mpeasiayuieii, T.€.

cebecTOUMOCTh CHHU3MIACh Ka 93,75 %.

8.2.A99

) 228 013 1 13 %, 6) 27,11 e 1%
1345 11+6
8.2.A10

a) [TycTb cMemanu no x pacTBOpa => KOHLEHTPALMSA MOTYYHBILETOCH
0,11x+0,19x
2x
6) MycTb cMemany 1o x pacTBOpa => KOHLEHTPALIHS NOJYUYHBIErocs
0,14x+0,18x

2x

100 % =15 %.

100 % =16 %.

Ypopers B

8.2.B01
a) B asrycte 3aBox cran Beiryckats 400-0,1-400 = 360 npudopos, a B ceH-
TA6pe 360-0,1-360 = 324 npubopa.
Omeem: 324 npubopa.
6) B anpene Ha ¢abpuke usrotopunu 500+0,2-500 = 600 kospos, a B Mae
600+0,2:600 = 720 xospos.
Omesem: 720 xoBpoOB.

8.2.B02
a) Liena tomapa B Mapte 30000+30000-0,04 = 31200 pydsieit, a B Hi0O;€C
31200-31200-0,04 = 29952 py6.
Omeen: 29952 py6.
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6) Llena ToBapa B Mae 20000+20000-0,06 = 21200 pybneii, a B aBrycre
21200-21200-0,06 = 19928 py6.
Omagem: 19928 py6.

8.2.B03
a) 3a 1 aeHb KypBI Cheato 2 =0,4 TOHH KOpMa, a YTKH 3 = 2 TOHH KOp-
. 20 60 15
Ma, Toraa BMecTe 8 TOHH YTKH M KYPBI CheaAT 8§ _8-3515 =15 AHel,
' 2 + 2 2(15+5)
5 15

Omeem: 15 nueil,

6) 3a 1 neHs KypH CheAaioT S.1 TOHH KOpMa, a YTKH S .1 TOHH
P 30 6 pd & YT 150~ 30

L4

KOpMa, TOT/la BMECTE OHH 5 TOHH CBEJAT

5 .
.§_ _.1__ =25 nHed.
30 30
Omgem: 25 nuei.
8.2.B¢4

a) Myers x, y — 3aprnata JkeHbI M My>Ka COOTBETCTBEHHO, TOrjga 2x+ty =

1,45(x+y), 0,55x = 0,45y, x= %y = x+y= %?—y — I0OXOJ, CEMBH.

RO 1| _ﬂ.(ze _f{y, )20 )(H.S.z)(ze)
TR ST 20 \11” 1o \117)°

T.€. IOXOJ C€MBbH BO3pAcTaer Ha 55 %.

Omgem: 55 %. '

6) Ecim Ol emie 3apruiaTa keHbE YBEIMYHMIACH B 2 pa3a, TO JOXOH CEMBH
Bo3pacrer Ha 100 %, T.¢. 3apiuiaTa sxeHbl cocTasnser 40 % 3apIuiaThl CEMbH,
Omesem: 40 %.

8.2.B65

a) w.]oo %=13% 6) w.loo %=8%
7+3 . 8+2
Omeem: 13 %. Omeem: 8 %.

8.2.B06 :
a) Yepes rox B kBapTane ctano xurb 5000+5000:0,2 = 6000 uenosex. A eme
yepes rog 6000+6000-0,3 = 7800 uenorek.
Omeem: 7800 uenosexk.

6) Yepes ron 8 keapTane crano xurb 3000+3000-0,1 = 3300 uenosek. A eme
yepe3 rei 3300+3300-0,2 = 3960 uenopek.
Omeenr: 3960 "enorex.
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8.2.B07
a) [ycte x ocobeit Obw1o B NepBoM 3amoseauuke, Toraa (210-x) — Bo BTO-
pom. Io ycnosuio:
L1x+1,3(210-x) = 251;22=0,2x = x = 110.
Omeem: 110, 100 ocobei.
6) [TycTsb x ocobeit 66110 B NHEpBOM 3aNOBEAHKKE, Toraa (230-x) B Apyrom,
IMo ycnoswuro:
1,1x+1,2(2300-x) = 263; 13 = 0,1x = x = 130.
Omeem: 130, 100 ocoGelii.
8.2.B08
a) [TycTts x — cyMma BKJ1aza, TOraa B Mae ctano 1,1x, a B HioHe
1,1x-0,1-1,1x = 0,99x, 0,99x = 10890, x = 11000,
Omeem: 11000 py6neii.
6) [MycTs x — cymma Br1aaa, Toraa B Mapre craio 1,2x, a B Mae
1,2x-0,2-1,2x = 0,96x, 0,96x = 6720, x = 7000
Omeem: 7000 pyOneii.
8.2.B09

a) Hacta nomyunr % 2000 = 410 pyOneit. Jlena — 180 py6bneit. Burs — 220

py6bneit. A mama 2000—410-180-220 = 1190 py6Gneii (T.K. pasMep BbIHTPbI-
mwa 8 100 pas Gonbwe ueHsl Gunera).

Omsem: 1190 py6neit.

* 6) lNawa Brec 10~2,1-1,1-3,1 = 3,7 py6neit. T.k. pasMep BbIMIpbiIa B 50 pa3
6onbiue neHbl 6unera, To [Nawa nomyqur 3,7-50 = 185 pybneit.

Omegem: 185 pyGneit.

8.2.B10
a) CKONIBKO CHHHX L1APOB B KpacHO! KOpoOKe, CTOJIBKO K€ KPACHBIX HIAPOB
Oyner B cuHell kopobke.
6) CkoNbKO JKETHIX LWIAPOB B 3€/1€HOI KOpoOke, CTONBKO K€ 3eNEHBIX HWapos
Gynet u B xenToit Kopobke.

Yposeun C
8.2.Co1
a) 3aprutata Marepu coctasnseT 30 % moxona ceMbH, CTHIICHAMA ChIHA CO~
o
craenser 8% =13 9, J0X0Ja CeMbH, 3aprutata otua cocrasiger 100-30-3 =

67 % noxoJa CeMbH.

Omgem: 67 %.

6) Crunenaus gouepu cocraender 8§ % Jgoxoda ceMbH, 3apuuiaTa oTua CO-
crapmaeT 120 % ; 2 = 60 % ot poxoaa ceMbHM, TOTAA 3apruiaTa MaTepH Co-
craenser 100 % — 60 % — 8 % = 32 % noxona ceMbH.

Omeem: 32 %.
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8.2.C02

a) B nepsoit cmecn HaxoauTcs —;0—2;=17Kl‘ BewmecTBa B. B 176 kr sropo#t
+

CMECH HaXOAHTCHA 2 -21?% =32 kr sewecTsa B = B o6uelt cMecH HaxoauTCA
+
32+17 =49 kr Bemectsa B U 176+102—49 = 229 kr Bewectsa A,

6) B nepBoii cMecu comepxuTca 5~51—47;=105 Kr Beuectsa B, B 64 xr
+

BTOpPOH CMecH HAXOLUTCH 674-3 =48 Kkr Bemecrsa B = B obuieit cmecu Ha-

xonurca 48+105 = 153 kr semiecrsa B ¥ 147+64—-153 = 58 kr BemiecTna A.

8.2.C03
a) B nepsoit cmecu 29-0,53 = 15,37 kr BeuwiectBa B, BO BTOpO#i cMecH
28-0,92 = 25,76 xr Bewecrea B = B obweit cmecu 15,37+25,76 = 41,13 xr
seuiectsa B u 28+29-41,13 = 15,87 kr Beuiectea A.
6) B nepBoit cmecu 48:0,88 = 42,24 kr BeuiecTBa B, Bo BTOpoil cMecH
22:0,21 = 4,62 kr BetiecrBa B = B o6wie cmecH 42,24+4,62 = 46,86 Kr Be-
mwectBa B u 22+48-46,86 = 23,14 kr BemecTsa A.

8.2.C04
a) ITycTb x, y Kr KHCTIOTHI B KXKAOM M3 cocynoB. Toraa no ycloBHio
Xty
=0,46
65 a{x+y=29,9 {x=18 .
l( X, ) 047 \1x+6y=197,47" |y=119
30 35

Omeem: 18 xrn 11,9 kr.
6) TycTb x, y K KHCIIOTHI B KAXKIOM us cocynoe. Toraa no ycnosuo
x+y

2 =0,36 @{x+y=7,92 {x=7,2 )
1 X, =0,39 6x +5y=46,8 y=0,72
2810 12
Omeaem: 7,2 xr u 0,72 kr.
8.2.C05

a) B 1 kr ustoma 95 % cyxoro BewecTsa, T.€. 950 r, a B cBexeMm 20 %, T.e.
ans 1 kr uzioma Hago 950 r ¢+ § = 4,75 kr cBexxero BUHOTpana.

Omeem: 4,75 xr.

6) B 1 kr ustoma 94 % cyxoro Beuiecrsa, T.€. 0,94-4 = 3,76 kr, B CBe>keM BU-
Horpaze 25 % cyxoro BewiecTsa, TOraa, YTobnl NOMyuHTh 4 Kr H3lOMa Mo-
Tpebyerca 4-3,76 = 15,04 kr cBexero BUHOrpana.

Omeem: 15,04 kr.
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8.2.C06

a) [Tycts 10’;“ — pacxox OeH3uHA B ropoje, Torda no mwocce (x~2) nurpa
KM

Ha 100 k. ITo ycnosiuio

12

——0x+11—0(x-—2)=30; 1,2x+1,1x-22=30 =>x =14

100 100

Omeem: 14 nutpos Ha 100 kM.
6) [Mycth x nuTpos Ha 100 kM — pacxo GeH3uHa B ropoie, Toraa Mo Locce
(x—5) merpoe Ha 100 kM. [To ycnosuio
1,2x+1,9(x-5)=37;3,1x=46,5 > x =15
Omesem: 15 nutpos Ha 100 kM.

8.2.C67
a) CronbKo MOJI0Ka B Kodhe, CTONBKO e U Kode B MOJIOKE.
0) Cxonbko Monioka B kode, CTONBKO H Kode B MONOKE.

8.2.C08

68-100

a) CebecTouMOCTS UCHpABHOTO fpoyeccopa Oyner pasHa =3400

€BpOLICHTOB, Unx 34 erpo. Ytolnt komnaund nomyuuna 25 % npudsinm, ue-
5

Ha npoilecopa Romixa GoITh paBHa 34 ) =42,5 eepo,

Omeem: 42,5 espo.
75-100

6) CefecTounocTs KCipaBHOro mpoleccopa SyaeT =1500 espo-

yenros = 15 eepo, YroGel koMnanua niomyunna 10 % npubsuty ot ero npo-
JIaKH, ero ueHa JosniHa coctaeuts 15+2,1-15 = 16,5 espo.
Omeem: 16,5 espo.

8.2.C09

6300

21
oy cymma O6ymet pasra 30000°1,3 = 39000. IpeanpuaTus 3aIUIatt HANOr
39000:0,04 = 1560 pybneii.

Omeer1: 1560 py6aeit.

a) CyMnia, obnaraemas Hanorom Onyia pasua -100 =30000, B oTOM ro-

6) Cymma, obnaracmas HanoroM Oblna paBHa 5%-100:30000, B OTOM

rogy cymma Oynder p'aEHa 30000-1,4 = 42000. IMpennpHATHS 3aMUIaTHT HAJIOT
42000-0,05 = 2100 py6aeii.
Omgem: 2100 pyGricit.
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8.2.C10
a) Bopuc suec 20-0,24-20-3,7-0,21-20 = 7,3 py6ns, T.K. BEIHTPHIUI PEB3O-
men ueny Gunera B 50 p3, To Bopuc nomyuut 365 pybnei.
Omeem: 365 pyOneit. ,
6) Usan Brec 20-0,28-20-4,9-0,07-20 = 8,1 pybnsa, T.k. pa3Mep BbIHIpbILIA B
100 pas 6onsire HeHsl 6unera, To MsaHy npuuuraerca 810 pyGnei.
Omeem: 810 pybneit.

Yposens D

8.2.D01
a) Bripyuka oTnena ractpoHOMHH coctasifeT 34% + 2 = 68 %. Toraa Bsl-
pyuka oraena Gakaneu 32 %, ecnu Buipyuka Gakaned yBenuqMTca B 3 pasa,
T.€. BO3PACTET Ha 2 CyMMbI BHIPYUYKH Gakaned, TO JHEBHas BEIpDYUKa MArasu-
Ha yBEJTHYHTCA Ha 32:2 = 64 %.
Omeem: 64 %.
6) JIHeBHas BLIpy4Ka OTAENA TPUKOTaXa cocTasiAeT 76 % : 2 = 38 %, Torna
BhIpydka oTaena o0ysu coctaBmaer 100 % — 38 % = 62 % oT BrIpyuKkH Mara-
3uHa, 3HAYHT €CITH BHIpYYKa OTAeNa 00yBH COKpaTHTCA BABOE, TO BBIPYUKa
MarasMHa yMeHbIUHTCA Ha 62 % : 2 =31 %.
Omeem: 31 %.

8.2.D02
a) [TycTe x — cyMMa KpeHTa, TOrAa Mo YCIOBHIO MPOUEHTHI, KOTOPHIE BbI-
TUIaTHT 3a€MLIMK, COCTaBAT
0,19x+0,19-0,9x+...+0,19-0,1x = 0,19x(1+0,9+0,8+.,.+0,1) =

= 0,019x(1+2+...+10) = 0,019x- 1011

= 1,045x, T.e. Bcero 3aeMUIHK BbI-

mnatHT 1,045x+x = 2,045, uto B 2,045 pa3 NpeBLICHT CyMMY 3aeMa.
Omeem: B 2,045 pas.
©6) IMycrs x — cyMMa KpeiTa, TOrAa MO YCJOBHIO 3a€MILMK NODKEH BHITUTATHTD:

0,12x+—1-x+0,12-—1-2x+—1-—x+...+0,12—l——x+Lx=
20 200 20 20 20
=x+0,12x(1+-1—9-+...+—1-—)=x+0,006x-(1+...+20) =
20 20

=0,006x - 21-20

+x=2,26x, yt0 2,26 pa3 NpeBOCXOANT CyMMy 3acMa.

: Omeem: B 2,26 pa3.

8.2.D03
a) [lycts B Gake x kr 6eH3uHa, Torna (3 1-x) Macna, T.K. IWIOTHOCTH Macla B

-g—g— = 1,2 pa3a Gosnbmie mioTHOCTH 6eH3nHa, TO 1,2x+(31-x) =36 = 0,2x=5

=x=25
9-4039 257



Mrak B 6axe 25 kr GeH3uHa ¥ 6 Kr Macna. 25 kr 6ensuna crout 500 : 2 = 250
pyéneit = 1 xr Genzuna crout 10 py6rneit.

Omeem: 10 pyéneii.

6) ITycrte B Bake x kr ckunuaapa, Toraa (44-x) Macna, T.K. IIOTHOCTL Macia

45 9
B 0°3 pa3 60nbllIEe NNOTHOCTH CKHNKHAAPA, TO 2x +44 —x=45; %x =1

x = 8 xr. MTak, B 6ouke 8 kr ckunuaapa cronMocteto 320 pyGneii, Torna | xr
ckunuaapa crout 320 : 8 = 40 py6Gaeit.
Omgem: 40 pyGne#.

8.2.D04
a) HaumeHslitee yncio yueHnkoB Gyzer, ecitn 1 y4eHHK COCTAB/ISET B npene-
nax 2,8 %0 — 3,2 % ot o0ulero ukcna yueHUKOB, HTaK B Kiacce 32 yUeHUKa.
Omgem: 32 y4eHUKa.
6) HyxHo uckaten, 1.2 0,017 5.1. <0,023, Torma Gyner Beero 1 yuennk = n =44,

n

Omeem: 1,

8.2.D05
a) IycTe paGouuit 1-ro paspsna BHINOJHUT 3a | JeHb a—10 4acThb 3aKasa, 2—
ro paspsaa b-to u 3—ro pa3paja, c—to 4acTb 3akasa.

1
Torza no ycnosuto: a+4b+5¢ =% ; datb=—
A HYXHO HalTH ;,:a+b+c=iz>_l_l_=15 .
at+b+c 15 a+b+c
Omeem: 15,
») Tlyctb pabouuit 1-ro pa3paja BEINOMHHT 3a | JeHb G-10 YacTk 3aKasa, 2-

ro paspsazna b—1o u 3—ro paspsna, c—10 4acThb 3akasa.

1
1o ycnoruio: 5a+5b+4c=—;—:>6(u+b+c)=:]1-; b+20=%.

. 1
Hy»xHo HalTH ———l-——:>a+b+c=—!—:>——=24-
at+b+c 24 a+b+c
Omgem: 24 nus.
8.2.D06
a) Ecnu 6! Ha BecTh 3TOT OeH3MH aBTOMOOMIB €Xaj Mo 1occe, TO OH Npo-
24 2 2 17
exan 6bl Ha —+———=— mnyTH (oNblllEe, T.6. — HCXOAHOTO NMYTH, T.€. €CIIH
53 5 15 15
17
6b1 BeCb MYTBH NpOJIEraj Mo 1occe, OH U3pacxonosan Obl 7= 15 n GeusuHa.
15

Omeem: 15 n Oen3uua.
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6) Ecoiu 651 Ha BecTh 3TOT OeH3HH aBTOMOOMIIB eXall Mo HIOCCE, TO OH Mpo-

29 2 4
exan Opl HA — ——— =— qmyTH Gonbire, T.e. MOXKHO ObLNO OBl MpOexaTs

57 5§ 35

39
35 HCXOQHOrO MYTH, TOTAA €CJIH OBl BECH MYTh NMPOJIETANT 110 WOCCE, ABTO-

MoGuAb H3pacxomoBad Gbl > =35 n 6eHsuna.

39
35
Omeem: 35 1 GeH3uHa.
8.2.D07
56 100
a) Ha 100 xm neroM aBTOMOOHNL pacxonyer ———=-—, 3UMOH
6,72 12
25 22

—3—-1:«3—:1/ 100 xM. % 6aka 310 14 nUTPOB, HA HUX OH 3MUMOW MpoeaeT

1422 10220,
3 3

Omeem: 102% KM.

6) Ha 100 kM nerom asToMo0win pacxoxyer —70—=—I—'—=ZZJ'I 6ew3mna,
8,40 0,12 3

25 22 1
3umoli —;—l=—3—u/100 KM, 3 6aka 310 14 qUTpOB, HA HUX 3MUMOI OH .
CMOXET NpoexaTh 214 = 102_2. KM.

3 3
2
Omsem: 102; KM,
8.2.D08

a) ITycTe B HEKOTOPBI MOMEHT KOHLEHTpALHA KHCIOTH B KAHHCTpe Obuia X
%, Torja nociie NPoueaypsl OHA CTAHET paBHa }_u__'ii‘.:ﬁ x» T.€. mocse

31 31

31
KaK/IOTo 1rara KOHUESHTPALMA KHCIOTEl YMEHBILAETCA B T pasa.

IMocne n onepauuit B KAHUCTpe OCTaHETCA 3 1(2_8.) KHCJIOTBI,
31

Omeem: 31(%) JIATPOB.
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.

) IlyCTE B HEKOTOPEIH MOMEHT KOHIXEHTpalUuA KMCROTH! B KaHHCTpe Obuia x
Jix 2x 9

%, Torja nochne OonepalHH OHA CTaHET paBHA -—F—:Bx, T.C. nocne

. 13
KaKA0H onepaurdi KOHUEHTPALHA KHCNIOTE YMCHLIIAETCA B '—9—' pa3sa.

. oY
TTocne n onepanuii B KRHUCTPE OCTAHETCA 13(]; JIUTPOB KUCIIOTHI,

9 n
Omeem: 13(—1—3—) JHTPOB KHCIOTHL.

8.2.D09
a) TlpoueHTHOE colepkatHe BelecTBa A B HoBoM crutase 40 % + 10% = 50
%, MyCThb x — Macca HOBOTO crutaea. Torna UMeeM,
l(x—8)-0,6+ g-(x-—8)-0,2+5=lx; —3—x+ix+5—(i+i)-8=lx ;
3 3 2 15 15 15 15 2
1 19

—x=—=>x=38,
30 15

Omegem: 38 Kr.

6) MpoueHTHOE conepkaHKe BeulecTBa A B HoBoM crutase 50 %. Tlycts x ~
Macca HOBOro CIuiaBa, Torxa HMECEM,

3 1 1.9 6 9 6 1
= (x-6)-0,3+=(x-6)0,6+4=—x; —X+—x=6] —+-— |[+4=—Xx;
777603+ (x=6) 2 307 30" (40 40) 2

~l—x=1=>x=l4xr.
8 4

Omeem: 14 kr.

8.2,.D10
a) IMycTb GbINO CMEWaHO X K ¥ Kr pacTBOpoB 30 %-ro U 20 %-To.
To ycnoBuio umeeM

0,3x+0,2y_01
x+y+4 ’ 0,3x+0,2y =0,1x+ 0,1y +0,4
0,3x+0,2y+4-07ﬁ05 0,3x+0,2y+2,8=0,5x+0,5y+2
x+y+4 ’
0 2 = =
,2x 40,1y 0,4<:> y=2
0,2x+0,3y=0,8 x=1
Omeem: 1 xr u 2 Kr.,
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6) IMycTts 6eU10 CMEIIAHO X K y KT pacTBopoB 50 %-ro i 40 %-ro.
TTo YCIOBHIO HMEEM CHCTEMY

0,5):-!-0,4y=03
x+y+3 0,5x+0,4y=0,3x+0,3y +0,9 -
0,5):-*-0,4}1-*-3-09_0 6 0,5x+0,4y+2,7=0,6x+0,6y+1,8

x+y+3

{0,2x+0,1y=0,9c>{y=3
0,1x+0,2y=0,9 x=3
Omeaem: 3 kr, 3 Kr. v

§ 3. 3axaun Ha cBoMCTBA HEABIX YHCEN

YpoBenn A
8.3.A01
a) T.k. 295 He nenutcs Ha 37, TO TAKOro caenarh HEAB3A.
6) T.x. 273 : 39 = 7, TO MOXHO MOAAPHTB KAKAOH NaMe 110 7 XpH3aHTEM.

8.3.A02
a) T.k. 378 = 31-12+6, TO Taxoro ObITH HE MOXET,
6) He moxer, T.x. 384 = 18-21+6.

8.3.A03
a) 800 = 73-10+70, T.e. HyxHO A00aBuUTE 3 MAYa.
6) 850 = 78:10+70, T.e. HyxHO nobapuTh § MAUEH.

8.3.A04
a) 40 = 5,72:6+5,68 . 6)50=7,166+7,04
Omeem: 6. Omegem: 6.
8.3.A05
a) 11 koHTeliHepoB, 6) 7 xoHTeHHEPOB,
8.3.A06
a) 15 mmonok. ©) 18 mwmonok,
8.3.A07

a) 15 penuresa ma 1, 3,5, 15. 9 menwtes Ha 1, 3, 9. T.e. oHa MOXeT MpHUrna-
CHTb 2 FOCTA.
6) 20 penurca Ha 1, 2, 4, 5, 10, 20. 28 genutca Ha 1, 2, 4, 7, 14, 28. Torna
OHA MOKET NMpUTIIACHTh 2 MOCTH.

8.3.A08
a) Uncno koHder no/mkHO AenuThes Ha 3, 4, 7. HaumeHnsmiee Takoe 9HCIO
347=84.
6) Yucno mHUpoXHBIX AO/DKHO AENUTHECA HA 4, 5 U 9, MMHHMaNLHOE TaKOe
yncno 4-5-9 = 180.
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8.3.A09
a) Cpenut 3—X yKa3aHHBIX YHCeJ TOJILKO OHO AeuTca Ha 3: 7,26:3 = 2:42,
CroumocTs KapaHzaiua 2 pyona 42 koneku.
6) Cpear 3—X yka3aHHBIX YHCEN TOJNIBKO OHO AeHTCA Ha 4: 9,28 1 4 = 2:32,
CtoumMocTs pyukH 2 pyons 32 konekkH.

8.3.A10
a) BepHO 3), T.K. 21,56 nenurcs Ha ceMb.
Croumocts ¢nomactepa 31,56 : 7 = 3,08 pybuneii.
6) BepHo 2), T.k. |2 p. 78 kon. genutcd Ha 6.
Crounmocts nactuka 12 p. 78 kon. : 6 = 2 py6na 13 kofeek.

Yposens B
8.3.B01
a) [ycTb chiHy X 51€1, OTUY 52X, 0 YCNOBHIO
32ty 3 60-x=3x+24x=9
x+8
Omeem: 43 u 9.
6) TlycTb X 7I€T CcbiHY, 30—x nleT oTUy.
I'lo ycnoswuio: 3_0—x_+7=3:> 37-x=3x+2Lx=4
x+7
Omeem: 26 net u 4 rona.

8.3.B02
a) Her, T.k. 2004 He nenutca Ha 9, a 9 u 18 nenarca.
6) Her, 1.k, 2006 He nenutca Ha 4, a4 u 8 genaatcs.

8.3.B03
a) 38 =2:19 =381
T.K. nepHUMeTp > 50, TO AAMHBI CTOPOH NPAMOYTONbHHUKA 38 cM H lcM,
Omeaem: 38 cMm, 1 cMm.
6)34=217=1-34
T.x. nepuMerp < 60, TO JUTHHLL CTOPOH NPAMOYTONbHHKA 2 ¢M H 17 em.
Omeem: 2 ¢M, 17 cM.

8.3.B04
a) 49,92 : 6 = 8,32; 41,55 : 5 = 8,31 = wokonanka ctout § pybne# 31 ko-
neika. 33,28 : 4 = 8,32
Omeem: 8 pybneii 31 koneiika.
6) 20,67 : 3 =6,89; 33,95 : 5§ = 6,79 = Gynouka cTour 6 pybneii 89 koneek.
47,53 :7=6,79
Omeaem: 6 pybaeit 89 koneexk.
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8.3.B05
a) 22,45 : 5 =4,49; 26,88 : 6 = 4,48 = Bo3myUIHDLIA WApHK cTOMT 4 py6ms 49 Ko-
neek, 31,43 : 7=4,49
Omeem: 4 py6ns 49 Komeek. '
6) 21,6 : 4=5,29;31,68 : 6 =5,28 = Terpans CTOHT 5 py6uneit 28 koneexk.
42,24 :8=5.28
Omegem: 5 pybneii 28 xoneek.

8.3.B06
a) 93 = 12-7+11, 1.e. Hy*HO0 8 KopoGok mo 12 kr.,
6) 94 = 8-11+6, HyxHo 12 kopobok no 8 kr.

8.3.B07
a) 854=2,55:350
861=2,46-350
Omeem: 2 pyGnia 45 xoneek.
6) 783=15,22-150
786 =5,24-150
Omeem: 5 pyOneii 23 koneiiku.
8.3.B08
a) 499, 6) 995.

8.3.B09
a) Her, T.x. B KaX10M M3 GHJIOHOB 4ETHOE YMCIO JIUTPOB, a 345 — HeueTHOE.
6) Her, T.K. BMECTHMOCTE KaXJI0r0 U3 GUIOHOB JENHTCA Ha 3, 8 542 uer.

8.3.B10
a) JlnunHa 3—eii cTopoHbl 0wKHa OBITE > (6-1) = 5 n <(6+1) = 7, T.e. paBHa
6, nepumerp 1+6+6 = 13 (cm).
6) Jnuna 3—eil cropos! momxHa 6urre > (7-1) = 6 u <(7+1) = 8, T.e. pasua
7, nepumerp 1+7+7 =15 (cm).

=> cTepxeHs crout 2,45 pybneit

=> ¢noMacrep ctout 5,23 pybneit *

Yposeun C
8.3.C01

a) ITycts 310 uMcno gbbg . [To ycnosuto 2a+2b = 14, ab-ba=27 ,
10a+6-10b-a = 9(a-b) = 27 = a-b = 3. Umeem |20+ 20 =14 _ Ja=5

a-b=3 b=2
Hnna 3agymana gucno 5225,

Omaem: 5225,

6) IMycTs 310 uKcno abba , TAKKE N0 YCAOBHIO
2a+2b=18 =>a+b=9 a=35
{ab—ba=9 =>10a+b—10b—a=9=>a—b=l:>{b=4

JIuna 3axymana qucno 5445,
Omeem: 5445.
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8.3.C62

a) Y n-yrojbHuka "(Lz_a Juarotaneit = n—(-’é:—:3—)~= 5=>n=13,
Omeem: 13. "
6) V BbIMYKJIOrO N—-YTOMBLHHKA n(nz— 3) JuarcHaneil = L’;_ﬁ =7=>n=17,
Oingem: 17, "
8.3.C03

a) IMycTs x 6yKB B CTPOKe M y CTPOK, Toraa (x+7)(++7)-xy = 7(x+\+49 = 476
= xty = 61. HyxHo HaliT x)—(x—4)()~4) = 4(x+y)}-16 = 244-16 = 228.
Omeem: Ha 228 6yks.
6) [TycTb x GyKkB B CTPOKE M y CTPOK CTpaHHLe, TOTAQ
AN Nxy = T(xty)+49 = 455 = x+y = 58.
Toraa xy—(x—5)()~5) = 5(x+y)}-25 = 29Q-25 = 265.
Omeem: na 265 6yks.
8.3.Co4

a) INyctsb chIHY x €T, OTLY 6X JIET, 9{_:]1 =§i=26x+1=5x+5 =>x=4,
x

IycTe yepes ¢ et cbin 6yaeT Mnanue oTua B 3 pasa.
24 +¢

4+1¢
Omeem: uepes 6 ner.

=3=324+1=31+12=>1=6.

6) ITycts chiny x ner, oTUY 9% Je€T, 9x+]l =72%+1=7x+7 >x=13.

IMycTs vepes ¢ neT cuin GyAeT Maanwe OTUa B 5 pas.

27+t

3+¢
Omeem: 3 rona.

8.3.C05

a) fTycTe x XpacHBIX 1WAPOB B OIHOM SILHKE, TOrAA B 3TOM AWMKE (15-x) =
CHHUX, BO BTOPOM Auinke 30—-8—x = (22—x) — KpacHBIX IApPOB, (X—7) — CHHHX
wapoe. I'To ycnosuio

15-x 1

x-7 e
" 2(22_x):>2(15—x)(22—x)-x(x 7)

= 2x°-74x+660 = x’~7x = xX*~67x+660 = 0
(x-55)(x-12)=0=>x=12.
Omeem; 12 mapos, 19 wapon.
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6) IMycTs x 3eneHbIX KyOukoB B 1-OM sillHKe, TOrAa B 3ToM suuke 40-x
KEITBIX, BO BTOpOM sitHKe 14—(40-x) = x-26 — kenateix H 40—+(x-26) = 66—
3eMeHEIX 110 YCHOBHIO

40-x =l("_26):> 3(66 — x)(40 — x) = x(x - 26)
X 3\ 66-—x
= 3x-318x+7920 = x*-26x => 2x*~292x+7920 = 0
x’~146x+3960 = 0, (x-36)(x~110) = 0 = x = 36.
Omegem: 36 wapos, 30 wapos.
8.3.C06
a) ab - 3anyMaHHOE YHCHO, a = b+5, ab=10a+b = 115+50,
ab=(b+5yb="b>+5b
TTo ycnosmo 115+50 = 3(b>+5b)+11, 36°+45-39=0
(5-3)(3b+13)=0=>b=3,a=8.
Omegem: 83.
6) ab — 3apymanHoe umcno, a = b1, ab=10a+b =1 15+10,
ab=b(b+1)=b*+b
Tlo ycnosmio 115+10 = 2(b*+b)+5, 2b°-9b6-5 = 0
b-5)2b+1)=0=>b=5,a=6.
Omeem: 65,
8.3.C07
a) abc—-cba=100a+10b+c-100c -10b-a=99%a-c)=198

= a—¢ =2, 1a MOXET €Cld @ = ¢+2,
Omsem: MOXeT.

6) AHanoruyHo abc ~cba = 99(a-c), oTcrona ACHO, 4TO 3Ta Pa3HOCTD He
MoXeT OvITh paBHa 270.
Omeaem: HeT.
8.3.C08
a) abc—(a+b+c)=100a+10b+c=a-b-c=99a+9b=9(11a+b)
= 9(11at+b) =189 = llatb =21, TK. a, b <9, TO TaKOr0 GBITH HE MOXET,
Omeem: HeT.
6) abc-(a+b+c)=9(11a+b)
9(l1at+b) =180 = 1la+b=20,a=1, b =9 — T.e. MOKeT.
Omeem: MOXeT.
8.3.C09
a) [TycTb ymacTok X X y ILIKTOK, N0 Y1080 (x+7)(1+7) = 3,5(2(x+7+y+7)-4)
xy+Hx+y)H49 = 7(x+y)+84 = xy = 35 = Ha y4yacTke 35 IUIHTOK.
Omeem: 35 NIRTOK.
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0) [TycTh yuacToOK X X Y TUTHTOK, MO YCTIOBHIO

D) =5,5Q(x+H1 1+x+11)4), xy+ 1L (x+y)+121 = 11(x+y)+220
= xy =99, T.e. Ha y4acTke 99 TIHTOK.

Omeem: 99 nnuToK,

8.3.C10
a) 60-1,84 =110,4, t.e. nacThk crout 1 p. 84 xon.
0) 90-3,57 = 321,3, T.e. nacTuk crouT 3 p. 57 kom.

Yposens D

8.3.D01
a) OcTaroK OT AeneHUs YMCTa HAa 9 €CTh OCTATOK OT AENIEHHA €ro CYMMBbI
uvdp Ha 9, T.€. Oyzer 1.
Omeem: 1,
6) OcTaToK OT AeREeHHd YHCIa HA 3 eCTh OCTATOK OT JIENIEHUN CYMMBI €ro
undp Ha 3, T.€. Oymer 2.
Omegem: 2,

8.3.D02
a) TlycTe B KBapTane x YETHLIPEXITAKHBIX U Y IECTHITAKHLIX JOMOB, 1O YC-.
JIOBHIO

x>y

X+2y>60 =2x+y>60
5 =>x-y<3
x+y

Te 2xty=61, mm 2xty =62 nux-y=2nmix-y=1, Ecmny =x-1 = 2xty =62
= x =21,y =20. B OCTAIBHBIX C/Iy4asX PEIICHUI HET,

Omeem: 21,20.

6) IlycTe B KBapTae X WECTHAAUATHITAXKHLIX H Y OJHHHAALATHITAXKHLIX
JIOMOB, TI0 YCIOBHIO

x>y =2x+y>33> 2x+y =34
2x+y=135

x+2y>33 =2

2x+y<36 =x-y<3 ::»[i_i;l

H3 Bcex BApHAHTOB MOAXOAMT TOABKO X~y = 1, 2x+y =35 =>x =12,y =11,
Omegem: 12, 11,

8.3.D03
a) HazoseM CBA3bI0 3HAKOMCTBO OJAHOTO YE€JIOBEKA ¢ APYTHM, TOrAa B KOMHA-

~T€ NOJUKHO GBITH cBa3ei — yero ObITh HE MOXKET.

1
6) AHaNOTHYHO, B KOMHATE JOJIKHO ObITh cBs3ei, uero ObITL He MOXKET.
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8.3.D04
a) [lycrs 6bIIO # uENOBEK, T.K., 2-€ YUII0, TO MEXIY OCTaBIIMMUCA OBbiNO

(n-2)(n-3)
2

ChIrpaHo , 110 YCJIOBHIO HMEEM!

(n—2)(n-3)
+7=62@[(n—Z)(n—-3)=110=10-11:>n=13
(1=2)1-3) ¢ _ » T Lin=2)n-3)=108

2

Omeem: 13, na.
6) IMycts Ha Typhupe ObUIO # Y4acTHHKOB, T.K. 2—€ BBIOBLIO, TO MEXAY OC-

TABLUMMHCS GBUIO CHIFPaHO ,(”‘_2)2('L_'i)

(n=2)(n-3)
2

naptii. Toraa no ycnoeuio umeem:

=110= (n-2)(n~3) =208
=>n=16
(n—2)(n-3)+5=]10:(’,_2)(”_3):2]0:1415

Hrpa mexay BbIOBIBLIHMH COCTOANACH.
Omeem: 16, na.
8.3.D05
a) Tlycts on poaunca B 19ab romy, Torma no ycnosmio 58—-ab=a+b =
58-10a-b=a+b=> 58 =11a+2b,a,b<9 > a=4,b=17.
Omeaem: B 1947.

6) Ilyctb oH poawica B 19ab roay, Toraa no ycnoBHIO T2-ab=a+b =
72-10¢-b=atb=>72=11at2b,a,b<9=>a=6,b=3.
Omeem: B 1963.

8.3.D06
a) [TycTe Bcero n conaar, Toraa no ycnoBuro m<15, I<9

n=14k
n=15(k-2)+m=15k+m-30,k+m=30
n=9(k+8)+/=9k+1+72

= n=%n+1+72:>—15%=1+72:>n=14‘£1+—72—)—

n=%%n+m—-30:>'n=l4-(30—m)

=>(36—m)=1+72

= 78 = I+5m, 1o I<9, m<15 = I =8, m = 14

=>K=30-m=16=>n=14-16 =224,
Omeem: 224 conpara.
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6) IycTs Beero n conmar, Torna no ycnosxo m<l11, I<7
n=10k
n=11k~3)+m=11k+m-33
n=7k+9)+I1=Tk+1+63

n=1~1~n+m—33 —'—1-=33—m
10 10

=Lniives  |P=iv63
10 10

= 463 =99-3m = [+3m = 36 no T.k. m<11, <7
Tom=10,/=6,K=33-m=23,n=23-10=230.
Omsem: 230 conpar.

8.3.D07
a) [ycTe MacTep 3a wac genaet x Aetanci, a yueHuk (x—10) peraneii, x>18.
[ycTe MacTep BeinonHUT 3aKa3 3a (k+2) yaca, Toraa KMeem
(A+2)x = 3k(x-10) = bct2x = 3kx~30k = kx—x = 15k

= x= ISk =15+ 15 , T.K. x>18, TO

k-1 k-1
k=2, x =30 = 3aka3 cocrout 13 4-30 = 120 metaneii, wiu
k=4, x =20 = 3aka3 cocrout 3 6:20 = 120 peraneii
Omegem: 120 netanei.
6) ITycTe Mactep 3a 1 yac qenaet x Aetaneii (x>5), Torna y4eHHK (x—2) AeTan,
IMycTe MacTep BBINOJHUT 3aKka3 3a (k+1) yac, Torna umeeM -
(k+H1)x = 2(x-2Yk = kx+x = 2kx—4k = 4k = kx—x

k=2, x =8 => 3aka3 cocTOHT M3 3-8 = 24 neranH, WiK
k=3, x =6 = 3aka3 cocTouT u3 4-6 = 24 geranu.
Omegem: 24 neranu,
8.3.D08
a) ITycTs B KOHTEi{HEp MOMEMAETCS X TENEBU30POB, a B BaroH y TeJIeBH30-
POB, TOTJIA MO YCJIOBHIO:
kx=l3y+5: kx—5 Ix+1
Ix=6y-1 13
= (6k-13Nx = 43, T.x. 43 — ipoctoe u x>1 = x = 43,
Omeem: 43 Tenesusopa.
6) ITycTe B KOHTEliHEp MOMEIAETCA X TE/ICBH3OPOB, a B BarOH y TENEBH30~
POB, TOT/Ia MO YCIOBHIO:

=6kx-30=13/x+13=>
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== 5k - 25 =X 12412 =
Ix=5y~1 12 5

= (54-12Dx =37, T.k. 37— npocroe ux>1 = x =37.
Omeem: 37 TeneBH30pPOB.

{ch=12y+5 k-5 Ix+1

8.3.D09
a) ITycte Maia 3agymana abc » TOra N[O YCJIOBHIO
10>a, b, c 20
atb+c=7

a+b+c*=27=a,b,c<6
abc —396 =cba=>100a+10b + x -100c ~10b— a=99(a — ¢) =396
atb+c=7
=i+ +ct=27
a=c+4
T.XK. a, b, ¢<6 u a = ct4, 10 anbo 1, nnbo 0,
c=l1=2a=5=2b=1= abc=511
c=0,=a=4=b=3no b*+a*+c*27.
Omeem: 511,
6) ycts INawma 3axyman abe , Torna no ycnopHio
atb+c=8
A+ +ct=24=a,b,c<5
abc-198=cba=99(a-c)=198 = a-c=2
at+b+c=8
={a* +b’ +ct=24
a=c+2
T.k. a, b, ¢<5, T0 ¢ TG0 0, Mo 1, 6o 2.
c=0=2a=2=2>b=6H0b0<5
c=1>a=3=b=4d+b %24
c=2=3a=4=>b=2= abc=422
Omeem: 422,

8.3.D10
a) Io ycnopmio 321 = 12k+15m = 4k+5]1 = 107, 4k - monmxHO #aBate: 0CTa-
TOK 2 npH JeJieHHH Ha 5, T.K. 107 =21-5+2, = k= 5/H43.
Janee 9ucio Sm OORKHO JaBaTh OCTATOK 3 NMpH JcleHHH Ha 4, T.K. 107 =
26:4+3 > m=4S+3. Torna k=3,8,13,18,23.m=3,7, 11, 15, 19.
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8000 2000
=——— py6. 32 Kr.

LlenTp 1-ro THNa crout 3

2-ro THNA CTOHT -1210% =800 py6. 3a kr.

T.e. UEHTP BTOPOro THMA AOPOXKeE, 3HAYMT HAZO MCKATH MAKCHMAILHOE H
MHHUMAaJIbHOE 3HaYeHHe M B UCXOQHOM BHIPAKEHHH.

= m =19, k=3 = cyMmma Ha ckiage

19-12000+3-8000 = 252000

= m =3, k=23 = cymma Ha cknage

3-12000+23-8000 = 220000,

Omeem: 220000 py6neit u 252000 pyGneii.

6) Io ycnosuio 279 = 15k+H18m => 93 = 5k+6m,

6m — BONKHO AaBaTh OCTATOK 3 MpPH JeNCHHH Ha 5, m = 51+3,
5k pomxHO naBaTh OCTATOK 3 TP AENEHUH Ha 6, k = 6S+3,
Tornam=3,8,13

k=3,9,15.
000 4000
Uentp 1-ro THNa cTouT 6000 _ 400 py6aeti 3a kr., 2-ro 8—15" = —0'99*" pyo-

Jieff 3a | Kr, HY)XHO MCKAaThb MAKCHMAaNbHOE H MHHHMAILHOE 3HAYCHHE M B
HCXOIHOM BBIPRKEHHH

= m =B, K =13 cymma Ha ciane

13:8000+3-6000 = 122000

m =3, k=15, cyMma Ha ckiaze

3-8000+15-6000 = 114000

Omgem: 114000 n 122000 pyGneii.



T'nasa 9. IIporpeccun

Yposenn A
9.1.A01
ay-a _—21-1
11 2

ayap=atlld= d= _

Omeem: —2.
6) ay=a,+19d = dfwma _37-1 5
19 2

Omeem: -2.

~ 9.1LA02
a)ag = artd=> a,=a8-d=0. 6) ay = agrd = ay = ay-d =0
Omeem: 0. Omeem: 0.

9.1.A03

a)S=2a';7d —24+21'8=_12

.8;d=a2_al=3: S:

Omeem: —12,

6)d=ara =4, §= 210 +3:4

6=-36

Omeem: —-36.

9,1.A04
a) a2 = a”+(a||—a]o) 15+15-34 =4,
Omaem: —4.
6) a7 = a\s-d = ayg{(a1~a;3) = 2a;5—a1o = 50-39 = 11
Omeem: 11,
9.1.A05
a) artay; = ayt6d+ra+t11d = 2a,+17d; ag¢ta,, = a\+5d+a,+10d = 2a,+15d
= (artap){agtan)=2d=-8 = d=—4
Omeaem: —4.
6) agta ;g = a,+5d+a,+9d 20.+14d ayrag = a.+2d+a.+7d = 201+9d
= (agtag){aytag) = 5d =15 = d=-3.

Omeem: 3.
9.1.A06
b 5 b, 12}
Q) =20, g="lb, p T 2 _36 )
’ f by b, 4
Omesem: 36
2 2
G)b bsq q—_:b_b_=£=72
(] b, 8
Omeem: 72
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Omeem: 484,

6
6) b=2=%5, 5-2 "] 5504
1 3 8

q 2-1
Omesem: 504.
9.1.A08
b, b,
a) b7=-‘;-=1 Omeem: 1, 6) b”——q——l Omegenm: 1.

9.1.A09
a) b =I’-L”= :.
b blq4
Omegem: 25.
b, blq3 3
R
Omegem: 16,
9.1.A10
a) q:gﬁ. 36 b, 45

by 35 09w

Omeem: 2 . Omeem: — .
35

Yposens B

9.1.B01
a) Unenn! nmporpeccuy, yncaa suaa 1+7k, t.e. 9150 = 1+7-1307,
Omeem: 9150.
6) Unensl nporpeccuH, uncna euaa 1+3k, T.e. 4276 = 143:1425.
Omeem: 4276,

9.1.B02
b,-b, -50-(-40)

a) b;=bt6d, by;= b +16d = d = =-1
) 7 1 17 1 10 70
Omeem: -1,

6) by = b+7d, by = by+19d = d=2n=b 382D _ 4

12 12
Omeem: 3.
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a)d=—'_—'_‘_=2,a]=a2"d"‘2
26 26
SZ,=2“—'+;7—"1~28=14(4+54)=812
Omeaem: 2; 812.
a,—-a, 130-10
d=22"% _ =4, a=ard=6
% 30 30 G
S32=3£1'2M-32=16(12+124)=2176
Omeem: 4; 2176.
 9.1.Bo4
8) @y = a-d = 9-20 = —11; ay, = a,+9d = —11420-9 = 169;
S,o=a';a‘°-10=—”;169-10=79O

Omaem: 169; 790.
6) a, = ar-d=11-30 =-19; ay;o = a,+9d = ~19+9-30 = 251;

Sw=a'+a‘°-10=_19+251'10=1160
2

2
Omeem: 251; 1160,
9.1.B05
a) SiZ = 2a| ';2ld_22= 2(al +(;)+19d_22 = 11(2a2+19d)=
=11(14+19d) = 2035 = d=9, a, = ay-d =-2.
Omeem: 9; -2.
6) S, = 2aq, -;17a' 18 = 2(q +t;)+15a' 18 = 9(2ast15d) =
Omegem: 11; -8,
9.1.B06
(%) B
by g b b b, b b
ayZu_, % s ) _ b _ b, . )
_q, ""q = .._q_s 6) __q’ __q = -
by, b by b b, b
b, 3
1 1
Omeem: 5. L L
q 7
Omaen: 5
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9.1,B07

1
a) % = %‘51—7 =q'= —% , HO ¢*20, T.¢. TakoM NIPOTPECCHU HE CYILIECTRYET.,
8 1
Omeem: HeT,
b, bqt 3 5
) —b-"— =b‘—2— =q°= ~§ , HO g 20, T.€, TaKO! NpOrpeccuy He CYIECTBYET.
3 d
Omgem: HET.
9.1.B08
b37 2 bSJ 2
a);~=q =16=>g=1+4 6)b—=q =36=>g=16
35 5l
Omeem: 14 . Omeem: 16 .
9.1.B09
1 1
a_)é&=27=—]—3:>q=-]— 6)§—'9-=8=—3:>q=—
by, q 3 b, q 2
Omegem:, l Omeem: -]-
3 2
9.1.B10
2) by +b, _q(b,+b) —g=13 6) be+ b, _q(b +by) —q=7
b, + b, b, + b, b+ b, b, + b,
Omeem: 13. Omeem: 7.
Yposeun C
9.1.C01
a)d= 0“2_4‘1” = _22;94 =-4, a4 =ay—d=2
= atas = 0, vy Qytagg = 0= Sgo = O, n=80.
Omeaem: 80. :
6) d= ﬁl;sgﬁ = ]—-;-Sg =2, atas-d=-1 = ajectay; =0,
atap=0=>8:,=0,n=72,
Omeem: 72.
9.1.C02

a) x+146x% = 14+4x°—x—1, 2 +2x-12 = 0, (x+3)(x-2) =0 => x =2,x=-3
Omeaem: 2, 3.

6) 5x+10—4x = 12-6x*-5x~10, 2x*+10x+8 = 0, x*+5x+4 = 0
(x+1)(x+4)=0,x=-1,x=—4

Omeem: —1; 4.
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9.1.C03

a)a, = ar-d=1, S,,=M-n=282,
-11+
(1143n) =564 = 3n™+11n-564 = 0,D = 83%, n,, = 1283 =12
Omeem: 12. -
6)a,=ard=2, Sn=ﬂﬂl~n=222,(3n+l)n=444, 3nt+n =444
-1

3n+n-444=0,D=73, n,= 273 o n=12.
Omeem: 12,

9.1.C04

a) astay, = a;t4d+a+19d = 2a,+23d
atantayta, = a|+a|+10d+a1+l3d+a|+23d= 4a|+46d= 2(a,+23d) =52
Omaem: 52,
6) aytay = a|+2d+a|+l9d= 20|+21d
atata;tan = a|+a|+10d+a|+21d+a1+l ld= 2(20|+21£1) =48
Omaem: 48. .

9.1.C05
a)a|=2,d=6—-2=4
§os, -5, 22at12d | da+5d (o 4+412 | 4420

2 2 2 2
= 338-72 = 266.
Omeem: 266.
6)a, =8,d=-2

S=S,2—Ss=2a'+”d-l

=-36-20 = -56.
Omegem: =56.

9.1.C06
a) byby = big"big™ = big"b\q'’ = bieby =75
bu=xbu=y

{xy=75 c){x+y=28 {x=28—y -

x+y=28 Y -28y+75=0 (y-5)(y-25)=0
x=3,y=2§
[x=25,y==3

Omeem: £22.

6 =

_2a+4d  _16-22 . 16-8
2 2 2

2

= bll"bM =122,



6) bi2by = bg'be, by =x, bs=y
xy=28 x=16=-y x=16-~y

= (=4 2 L=
x+y=16  |y'-16y+28=0 |(y-14)(y~2)= 0~
x=2,y=14
x=14,y=2

Omegem: +12.

9.1.C07
a) bybig=bgbio=60,bs=-x,b0=y

{x+y=16 x=16-y x=16-y

— L1 L1

xy =60 Y -16y+60=0 {(y-6)y-10)= Uit
x=6,y=10
x=10,y=6

Omeaem: 6; 10 wu 10; 6.
6) bioby = brba=98,b;=x,b,4=9

x+y=21 x=21-y x=21-y
= = <
xy =98 Y -21y+98=0 |(y-14)(y-7)= 0~
- x=7,y=14
x=14,y=17
Omeem: 7; 14 unu 14; 7.
9.1.C08

a)x 3 \/S—x
Js—x x+16

Omeem: 4
X - 2 \/6—X 2 2
= 3 x+3x-10 = 6x, x*-3x-10=0, (x-5)(+2) =0 => x = 5.

Jox 345 x X, X (x-5)(+2) x
Omsgem: S,

9.1.C09
az bigb;; = 12(b122+b13*;b14), big"~b,g" = 12(b,q"'+b,g'*+bq")
q'—q = 12(1+q+q"), g(¢’~1) = 12(¢’+q+1),
4(g-1)(g"+q+1) = 12(g*+g+1) = ¢*¢-12=0 = (g4)(g+3) =0 > g =4
Omesem: 4.
6) byo=byr = 30(bagtbartby), big”~big™* = 30(g”°bi+big™+b,g™)
g(g’-1) = 30(g"+q+1) = q(g-1)(g°+g+1) = 30(¢*+g+1)
=q —q——30 0,(g+t5)(g6)=0=>9=6
Omeem: 6.
276

= by—be = £(2-14) = £12,

:>b6=6,b10=10 Hme5=10,b,o=6.

= b7 = 7, b14= 14, HITH b7= 14, b]4= 7.

=5 x*+13x48 = 5x = X +8x—48 = 0, (k) (x+12) = 0 > x = 4,

6)




9.1.C10
a) 8b||+b|3 = 6b|2, 8qwb|+blqlz-6q“b| =0
g"—6g+8=0,(¢-2)(g6)=0=>¢=2,9=6.
Omegen: 2 WK 6.
6) 12'b|3+b|5 = 7b14; bl'qu'12+b|ql4 = 7b|q”; q2—7q+12 =0
(g-30g-4)=0=>9=3,9=4.
Omeéem: 3 win 4.

YpoBens D
-9.1.D01
a ﬁ=ﬂ =2 a1+2d= 20|+14d=> a =_12d
a a-+1

ay _a+56d _-12d+56d _44d
a, a+16d -12d+16d 4d

=11

Omeaem: 11.
6) ﬁ'=g’|“t—2"'1' =4 a,+2d= 401+32d$ a =-10d
a, a+84

4y _a+ 50d _~10d+50d 40d ~10
a; aq +14d  -10d+14d  4d
Omeaem: 10.

9.1.D02
a) Her,Tkx. d = S_kS H = 4‘/ﬁ , yero 6uITh He Moxer k, | — tensie.

i

Omaem: HeT.
6) Her, T.X. 4= .!ki = 3‘/— , uero 6uITh He Moxer k, 1 — nensie.
Omeem: HeT.

9.1.D03

a) B HOBOM NporpeccH ar—a; =42 => d = % =17.

Omgem: 7.
6) B HOBOIf NporpeccHu a;;—a; =

Omegem: 3.

9.1.D04
8) ayptatagtasstasstastagtag = 756
8a,+(19+29+46+54+65+73+90+100)d = 756 = 20|+119d 189

S, = -2-‘1'151—135120 60-189.=11340
Omaem: 11340.



6) a\otasstastagtasstastagstas; = 336
8a,+(9+38+46+47+58+59+67+96)d = 336 = 2a,+105d = 84

Sy = 21105 06— 84.53= 4452

Omeem: 4452,

9.1.D05

a) a, = 66, aya,; = (artdXa+11d) = a*+12da,+11d° = 66°+66-12d+11d° =
= 396+72d+d* = (d+72d+1296)-900 = (d+36)’—900 = d = -36.

Omeem: -36.

6) a, = 28; ayas = (a;+d)(a+7d) = a*+8a,d+1d = 28°+8-28d+d" =

= 112432d+d* = (+32d+256)-144 = (d+16)*-144 = d = ~16

Omeem: —16.

9.1.D06
2) b,+bz+b3+b4___1+ q*(b +b,) = (1+4%)= ——:>q2=L:>q='_Fl
b +b, b+b, 81 81 9
Omeem: il.
9
6)M=1+q2 éaq=il
b +b, 25 5
Omeaem: il.
5
9.1.D07

bl +b, =13b b +bq" =13bq" b+g=13 [b =10
a) { 92 s h7 <:>{ 12 qn 1‘]” 1‘112 o { \ t4q O{ |
b, ~b,=7b, b*-q°-bg’ =Tbq b-q=17 g=3

Omeem: 10; 3.
bi+b,=18b b2 g2 +bg" =13b4g" b+qg=18 b =13
/| 14 I q Ul 9 P q P &
b92 —b, =80, blz'q]6 "blq” = 7171‘]‘6 b-q=8 q=3
Omeem: 13; 5.

9.1.D08
a) by by = b1q9 blq37 =22
biybirbyrby = bg" 1 = b g™ = (b7 7Y = 22°
Omeaem: 484,
6) big'bsy = blq”~blq3° = b,z'q47
bll'bzo‘b29'b3s — bl4_qlo+19+28+37 - b14'q94 = (b 2, 47) - 29!
Omegem: 841.
278



9.1.D09
b,+b,=16
{b; +b,,2 =200
(b1atb) (b +b1sY) = 2by4by = 2bg* = 56 = b, =28
Omeem: [28 .
6) (byr+bs)'—(byy™+bs)’ = 2b,°by = 2b," = 147130 = 66 = b, =+/33

Omeaem: \/ﬁ
9.1.D10
b ~-b =4 ba'-bg*=4 ba*(g* -1 =4

a){s ¢ o 1‘76 q o g (q"~1) o
b-bs=12  |bqg®-bq'=12 |bg'(g’-1)=12
q'=3

S, _2 2 brbi=big~big" =bg'q-1) = ¢'(big" (g 1) = 36

3

Omeem: 36.
b,~b,=3 S—bg'=4 bq*(g'-1)=3

6) { 7~ 04 o blqg qu o 1‘76(‘73 ) c>q’=2
b]o_b7=6 blq —blq =12 blq (q —'l)=6

= biy-bio = big"*-big’ = big’(g’-1) = ¢’ (b1g°(g’-1) = 2:6 = 12
Omeem: 12.



Ipunoxenne 1. 3aga4n no reoMeTpuu
§ 1. OTpesku, yrasl, TpeyrojibHHKH
Yposeus A
10.1,A01
a) Her, T.K. HEBLINIOMHEHO HEPABEHCTBO TPEYroNbHHKa: AB = AC+BC,
©6) /1a, HepaBEeHCTBO TPEYrosibHHUKA BBINOMHEHO.
10.1,A02
a) 180°-17°-33° = 130° = yroa mexxay npaMeimu 180°-130° = 50°,
6) 16°+31° = 47°,
10.1,A03
a) 180°-2-24°=132°
6) (180°-36°):2 = 72°,
10.1.A04
a)2£B=124°= £B =62°,
6) 3ot yron pasen 2-£C = 48°2 = 96°,
10.1.A05
a) Cropona pasHa 7-2 = 14 cM = nepuamerp 143 = 42 cm.
6) Ctopona pasHa 12:3 = 4 cM = cpeaHas auHuA 4:2 =2 oM.
10.1.A06
a) 90°-37° = §3°,
6) 90°-58° = 32°

10.1.A07
B a) lano: AABC, MN || AB, CM =14 cm,
CN =18 cM, BC = 27 cM. Haiitn AC.
N Pewenue:
AABCoAMNC =
AC _MC _ . MC-BC_1427_,
A c BC NC NC 18
M Omeem: 21 cM.
6) Aano: AABC, MN || AC, AB =24 cMm,
B BN =21 cm, BC =28 cu.
/\ Haittu BM.
M N Pewexue:
/ \ AABCoAMBN = ’
4 c BM _BA_ .. BN-BA 224 .
‘BN BC BC 28

Omegem: 18.cM.
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10.1.A08
a) laso: AB || DC, CO =36 cm, DC = 30¢cm,
AB=25cMm.
Haitru AO.
Penenue:
AAOB o ACOD =
AO AB AB- OC 25:36
— == A0=
oc DC DC 30
Omaem: 30 cM™.
6) Hano: AD || BC, AD =32 cM, DO = 20cM,
BO=15cMm.

D C
A B
Haiitu BC.
o Pemenue:
D C

AAOD o ACOB =

BC _BO AD-BO 3215
=—-= BC= = —— = 24 CM.

AD DO DO 20

Omeem: 24 cM.

10.1.A69
a) Hauo: AABC, M € AC ,AM: MC=3.5,

B
Sams= 48 cM%.
Peenue:
ﬁA_A&__’ig_—_s.:swc_E.n:]zscmz.
y _ ¢ Sum AM 3 3
M

Omeem: 128 cM’.

6) Jlatio: (cM. puC. K NYHKTY a)). AABC, AM : MC =2 ;7. SAABC = 72 cM?
Haittu: SAMBC.,

Pemenue:

Supe _1_MC 727
Susc 9 AC amc
Omeem: 56 cM>,

10.1.A10

=56 cM”.

a) dano: AABC — pasnoGenpennniit, BH ~ pel-
cot1a, BC =30 cM. AC = 36 cm, Haittu BH,

B
. Pewenne:
T.K. AABC - pasHOGeApEHHLIH, TO
HC=AH= _.Ac-ﬁ_]scm
4 e e C
H

= BH = -JBC’ —HC’ =v30°~18 =24 cm.
Omeem: 24 cMm.
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6) Hano: (cM. puc. K MYHKTY a)), BH = 30 ¢, AC = 32 ¢, Haiitu BC.
Peluenne:

BH =\BH* ~HC? = [BH® +[-;~Ac)2 =307 +16° =34 cm.
Omeem: 34 cM.

10.1.A11
a) Jlpyroit karer pasen V34’ -16’ =30=> S —E 1630 =240 cm®
Omaem: 240 e’
6) Jlpyro# kartet paseH \/3—57:2? =218 =%- 21.28 =294 cm’,

Omeem: 294 cm?,

10 1.A12
ay C 6) 4 _
CropoHa pasna | 1-2 =22cM=> CropoHa pasHa 13-2 =26 CM -
:>S=%-22-25=275cm2. = S=%-26-21=273cm2
Omeem: 275 em>. Omeem: 273 cM,

10.1.A13

a) laHo: AABC: £C =90°, BC =28 cM. sin L4 = -‘51; HaltTh AB.

Pewenue: 45— ‘BC —2_8=350M.

sin £A4

TS

Omeaem: 35 cM.
6) daHo: AABC: £A =90°, AC =15 cm, cos LC = E ; Haitd BC.

Pewenue: coszc_%: BC _LC———13=39 oM,

cosZC 35

Omegem: 39 cMm.
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10.1.A14
A a) Jlano: AABC, £C = 90°. CM — Meauana, AB = 54 ¢m,
Haitru CM.

Pewenne: ¢ =1AB =27 CM.
2

Omeem: 27 cM.
6) dano (cm. puc. nyHkTa a)) AABC, £C =90°,
CM =32 cM. M ~ cepenvina AB. Haiitit AB.
c B Pemenue: Ab = 2 cm = 64 cM.
~ Omeem: 64 cM,

10.1.A15
a) HlaHo: AABC; £C = 90°, L4 =30°, BC =27 cmM.
A Haiitm 4B.
Pemienne: Karer BC nexur npotus yraa 30° =

BC%AB = AB = 2BC = 54 cm.
Omeem: 54 cMm,

6) dauno (cM. puc. myHkTa a)) AABC, £C = 90°, £C = 60°
AB =48 cm. Haiftn BC.

C B pewenne: 24 =90°-2C=30°= BC= -;—AB =24 cm
Omeem: 24 cM.
Ypoeenn B
10.1.B01
4 C D B
a)
Jano AC: CB=5:14,CD : DB =3 : 4. Haittu: AD : DB,
Pemenne:
cB:pB=7:4, €. CB_T77_5_4C CD_6

CB DB 14 4 8 DB DB S
= AD : DB=(AC+CD): DB=AC :DB+CD:DB=11:38.
Omeem: AD : DB=11 : 8.

A D ‘

5 C B

Jano: 2€ 104D 2 1 irw AD : DB.
"CB 1'DC 3
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Pemnenue:

Tycts CB = Tx, AC = 10%, j—?:%a AD=4x, DC= 6%, DB = 13x.
= i-D-=i Omeem: 4 : 13.
DB 13
10.1.B02
a) lano: AABC, CK - GuccekTpuca,
B CH - BricoTa, Za=48°, ZB=76°.
Haitru: AHCK,
H Peinenue:
ZC = 180°-/A4-~B = 180°—48°-76° = 56° =
K
ZKCA= %AC =28°,
A LHCA =90°-48° = 42°,
LHCK = LHCA-LKCA = 42°-28° = 14°,
Omeem: 14°,
B 0) Hano: ZABC, AK — Guccexrpuca,
H AH - BEICOTa, £B = 64°, LC=24°.
K Hattru: ZHAK.
Pewenue:;
ZA = 180°-64°-24° =92°
4 ZKAC = —;—-92°=46°
LHAC =90°-24° = 66°
= LHAK = L HAC-ZKAC = 66°—46° = 20°
Omeem: 20°,
10.1.B03
a) ano: AB|'DC, AB=14,DC =42 cm,
A B AC =56 cm. Haiit MC.
Pewrenue:
AAMBoACMD
M AM _AB 14 _1
MC DC 42 3
D C :>M§-=EZ>MC=§'56=42CM.
AC 4 4
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6) Hano: AB )| DC, AB= 17 cM, DC =51 cM,

4 B BD = 64 cm, Haittu BN,
Perenue:
N AABN oo ACBN
BN _4B _17_1_BN 1
DCDC513 BD4CM
D C 64 '
:BN-— BD=—=16 cm,
4 4
Omasem: 16 cm.,
10.1.B04
a) Rano: ZABC, KM || AC,BK . KA=2:5,
B AC =21 ¢Mm, Haitth KM,
Peluenne:
K M BK.:KA=2:5=>BK:AB=2.17,
AKBM o AABC
A C :>KM BK:>KM———-——BK AC—-Z——-Z-I-—6(0M)
AC AB AB 7
Omegem:; 6 cM.
BK 3
6) JJ,aHo (cM. puc. myHKTa a)). AABC, e TRrE KM= 18 ¢m, KM || AC.
Haiitu AC.
Peuwenue: .
BK 3 BK 3 o incagan= AC 48
KA 4 4B 7° KM KB

= AC= KM-g—lsz 42 (cM).

Omeem: 42 cMm,

7

10.1.B05
a) lano: AAABC, MN || AC, MN = 18 cm,
B AC =54 cm, NC = 32 cM. Haiitn BN.
Pemenue;
M N ZLMBNZAABC =
BN _MN _18 1 _ BN 1
BC AC 54 3 . NC 2
A
¢ :BN=£2—-=16 oM.

Omeem: 16 cM.
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6) Hano: (cM. puc. myukra a)) AABC, MN || AC, MN =13 cm, AC = 52 cM
NC = 36 cm. Haiitu BC.
Pewenue:

AdCanvon = BX MY _13 1 BY L

=
BC AC 52 4 NC 3
NC
= B/V=——3—=12=>BC=BN+NC= 12+36 = 48 cm.

Omeem: 48 cM.

10.1.B06
B a) Jlano: AABC, ZBMN = /BCA, AC = 48 cu,
AB =42 cM, BN =28 cm., Haittu MN.
M N Pemeune:
ABNM®oABAC,
A CAC .
BN MN MN-BN A(‘=28 48-——'32c1u
AB AC AB 42

C Omegem: 32 cMm,
6) JaHo: AABC (cm. puc. nyskra a)), ZBNM = £LBCA, MN =27 cm,
AB =52 cm, AC = 36 cMm. Haiitn BN.
Pelireuue:

ABNM®wABAC, BN _AB _ gy ABMN _52:27 55w
MN  AC

AC 36

~ Omeem: 39 cm,

10.1.B07
B a) Jlano: AABC, MN — cpenus NURHA, Sypy = 32 oM’

Haiitu SAABC'
Pewenue:

M AMBNoAABC,

N
K -%— ; =S = SKZN =32-4=128cum’.
A
c Omeem: 128 oM?.

6) Hano: AABC, MN - cpensia nunus, Spc =76 cMP.
Haittu SMCN'
PemeHue:
ABCAAMCN, =
MN 1
4 K= B 2=>Sm~ K* 8= 764 19 e,
N c Omeem: 19 oM’

X
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10.1.B08

a)

B

C
M

Jawo: AABC, A(2; 5), B(0; 0),
C(4; 3), BM — menuana.
Haiitn BM.

Peluenue:

M[ﬂ-s—;d-):M@; 4=

2

b

= BM =,[3-0) +(4-0)* =
=J9+16=5

Omeem: §S.

10.1.B09

G

B

4,

G

B,

6) 4 C

Hawo: AABC, A(-3; -2), B(-6; 2),

C(0; 0), CP — menuaHa.
Haittu CP.
PeuicHue:

P(—3—6;—2+2)___>
2 2
= P(-4,50)=

= CP = /(-4,5-0)* +(0—-0)? = 4,5

Omeem: 4,5,

a) lano: AABC, AA,, CC, — BEICOTHI,

AB =32 cM, BC =24 cM, A4, = 16 cMm.

Haittu CC,.
PemcHue:

1 1 ‘
SAABC =5AAl ‘BC=ECC"AB=>
AA-BC 1624
4 AB 32
Omeem: 12 cMm,

6) Hauo: AABC, CC,, BB, — BbICOTHI,
CCy=9cM, BB, =12 cM, AB=24 cMm.
Haittu AC.

PemcHue:

Sunc =-;—AC~BBl =—;—AB-CC, =

=CC = 12 cm,

AB-CC, 24.9 _
BB, 12
Omeem: 18 cm.

= AC = 18 cm.
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10.1.B10

B a) Jano: AABC ~ npamoyronshblii (£A = 90°),
AB =15 cm, AC = 20 cm, AH — BbIcOTA, HaiiTH AH.
PeiueHue:
s=Lap.ac=Lun.pc= an- AB'AC,
2 2 BC
H Ho BC =V AB? + AC?
— AH = AB-AC _ 15-20 _ 15-20 ~12 em.
A C VaB + Ac? 1524200 25

Omegem: 12 cm,

6) daHo: (cM. puc. myHkTa a)), A4BC ~ npamoyrobHeiil (£4 = 90°),
AB =30 cm, BC = 50 cMm, Halitu AH — BbICOTA.
Pemenue:;

S=%AB.AC=%AH-BC:>AH=A123C,Ho AC =\ BC? - 4B’

AB-NBC?- AB* 30-450° 30’

= AH = = =24.cm
B 50
Omeaem: 24 cM,
10.1.B11
¢ a) lano: AABC, /B =90°, AH=6 cM, AC =24 cM.
Haiitn AB.
Peunienue:
AABCoAAHB =
" AB _AH 4B = JAC AH =624 =12 oM.
AC A

4 Omeem: 12 cMm.

6) IIaHo (cM. puc. myHkra a)), AABC, £B =90°, BH - ricota, AH = 28 cm,
CH =7 cm, Haltn BH,
Pewenue:

AMBHwABCH = S _BH | gy JCH AH =287 =14 om.
BH _ AH

Omeem: 14 cm,

10.1.B12

a) TpeyronbHHK NpAMOYTONBHBIH, T.K. 26% = 10*+24%. TaHreHc MeHpluero
10

yr/ia paBeH — ,
24

Omeem: _5. .

12
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6) TpeyronbHHK NpAMOYrONBHLIH, T.K. 207 = 12*+16% CuHYC MEHBLIEro M3

TJIOB PaseH 12
M p 20"

3
Omeem:. — .
5

10.1.B13

5 4 B M

Jauno: AB : BM = —;— , A(=2; 3), B(3; 8). Haifri koopamuHaTs! TOUKH M.
Pewenwue:

AB{5;5}, BM =%AB = BM{3;3} = M(3+3; 3+8); M(6; 1).
Omeem: (6; 11).

A M B
3

6)
AM
JaHo: -E= Z ; A(4; 3), B(11; 10). Hakte xoopanHare! M.

Pemenue:

AM 3 AM 3 Ty = A6 = 2 AB3; 3)
MB 4 AB 17 7

= M(3t4; 3+3) = M(7; 6).

Omsem: (7; 6).
10.1.B14
a) Jauo: AABC, £Z4 = 45°, /B =
B BC = 12\/3 cM. Haitti AC.
Pewenne:
AC BC
Ilo Teopeme CHHYCOB: — =—
sinZB  sin£C
o 3
4 BC -sin/B 12‘[6'7
= AC =— = =36¢cm
sinZA JE
2
Omeem: 36 cM.
10-4039

120°
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6) Hauo: AABC, ZB = 135°, £LC = 30°,

B AB =212 cm. Haittu AC.
Peenne:
ITo Teopeme cHHyCOB:
AC BC

A sinZB _ sinZC

=

21

_AB-sinZB _
sinZC

= AC =42 cMm.

a
N | — ﬁ‘
SR

Omeem: 42 cm.

10.1.B15
a, MeHbLIH yros JIKHT NPOTHB MEHbIUEH CTOpOHLI, T.€. 10 CcM,

122 +14*-10* 5
cosa = ———m—m————

2-12-14 7'
5

Omsem: —.
7

6) bonbwuii yron aexut npoTHs SonbileH CTOPOHLL, T.€. 16 CM.
1224147168 1

cosa .
2-12.14 4

Omeem: -l— .
4

Yposenn C

10.1.C01
4 @) Hano: AABC, AB= AC=9 cM, BC =6 cm,
AM = 3 cm. Haifru BM.
Pewenue:
I'lo Teopeme KocYHYCOB
AC*+CB’- AB® CB*  BC _
2BC-AC 2BC-AC 24C
c B lanee onAtb e N0 TEOPEME KOCHHYCOB
(CM=AC-AM =6 cm).

cosZACB =

6_1
18 3
BM? =MC2+CB2—2MC~CB-cos.4ACB=36+36~2-6-6%=48

= BM =443 .
Omeem: 4\[3_ CM.
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6) Jawo: (cM. puc. myHkra a)). AABC, AM =4, AB=AC =16 cM, BC=8 cMm,
Haiitu BM.

Pewennue:

ITo TeopeMe KOCHHYCOB

2 2 _ 4p?
cossdcpACTHCB -4B" _CB 8 1
24C-CB 24C 32 4

Hanee cHoBa no Teopeme kocuHycoB (MC = AC-AM = 12 cm).

BM = MC*+CB*-2MC-CB = 12*+8*-2- 12-8-:1- =160 => BM = 410 cm.

Onmeem: 4\/1_6 cm..

10.1.C02

a) Jano: A4ABC, £A = 90°, CK - 6uccekTpHuca,
B BC =25 ¢m, AC =7 cm. Haitu CK.
Pelenue:

s Lik.ac Ykc. ac sinzack
K Ack _ 2 =2 =
Spex —;—BK-AC ".;_KC.BC-sinAKCB

.
AK _AC_7 _AK_T ,AB=\BC* - AC* =

BK BC 25  AB 32’

A o

_24=>AK_13-§-‘1_5 25eM. CK =JAK*+ AC? =8,75.

Omeem: 8,75 cm.

6) Hano: A4BC, LA =90° BC =24,4AB=13,
B BK — 6uccexrpuca. Hafttu BK.
Pewenue:

Paccyxuas: Kak u B MyHKTE a) DONY4UM
AK 4B 3 1 _ 4K _ l

=——=—=—=—— AK=—AC
KC BC 24 8 AC 9 9
— 2 _ 2 - 2 2 _
P ¢ AC=VBC'-AB' = BK =V 4B+ AK
1 4p?
=\//1132+-‘?§——’£=l 80A4B* + BC* =4,
81 9
Omgem: 4,
10*
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10.1.C03
a) [lano: AABC, £B = 90°, BH — BbicoTa, AH = 6 cm,

¢ BC = 4 cm. Haiftu nepuMerp A4BC,
Pemenue:
ACBA©ABHA = A7 = 4B
H AB  AC
TMycts AB =x, AC =JCB* + AB* =16+ x*
B A4 DABR=AHAC= x*=6-416+x* =

=x*=36-16-36x" =0 = (F-48)(x*+12) =0 => x =43
= AC=\16+48 =8=> Py = AB+ BC+ AC =(4/3 +12) cm.

Omeem:; (4J§+ 12) cM,

6) MaHo: (cM. puc. myHkTa a)), AABC, 4B = 90°, BH — Bricota, CH = 8 cMm,
AB =3 cm. Hatitn nepumerp ABC,
Pewenue:
ACBHwACAB =S CB

CB AC
Mycts CB=x, AC =y AB*+CB* =y/9+x* CB*=AC-CH=>
Sx'=8V9+x* > x'-64x*-64-9=0= (X* - 72)(x* +12) =0
Sx=V12=6y2. AC=\y0+72=9= P, =9+3+6J2=12+6y2
Omeem: 12+ 642 . 4

10.1.C04

C a) laso: AABC, £B =90°, AB=17 cm, BC =10 cm.
M nexur BHyrpu yrna ABC, MP = 5, MQ = 4, MP
u MQ — paccrosuHe no AB u BC coorsercrenHo. Haii-
A TH PacrosioxeHHe TOUKH M.
Peurenne:
[lycte nmpamas MP nepecekaer AC B TOUKE S, ONYCTHM
nepnesaukynap SK, roraa SK = MQ = 4.
B 4 ACKS0ACBA =
CK_KS | o (CBKS_10:4_ 0,
CB AB AB 7 7
T.x. CQ = CB-MP = 5 = M HaxoauTcA 33 TOUKOH S, T.€. BHE TPCYTONbHHKA, |
Omeem: BHE TpeYronbHHKa.

K S
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6) Hano: AABC, ZB =90°, AB=6, BC=10 cM.

M nexur BHyTpH yraa ABC, MP = 6, MQ = 3, MP u MQ - paccrosnue no AB
H BC cootBercTBeHHO (CM. pUC. MyHKTa a)). HaifTi pacnonoxenue Touxu M,
Pemenne:

CrenaeM Taxue ke MOCTPOCHHA, KaK H B ITYHKTE a),

Torna SK =3 cm = MQ. CK=£€—£1£—M=S
: AB 6

CQ=CB-MP =4 = CQ<CK. => M naxoaurcs BHe A4BC.
Omeaem: BHE TpEyrojibHHKa.

10.1.C05
a) Hano: AABC, AA,, BB,, CC, — meauaHsl,
B ZBOC = 90°, BC = 42 cm. Halitu A4,.
c Pewrenne:
! A B ABOC, OA, — MenuaHa, NPOBEHCHHAA M3
5 BEPUIMHEI IPAMOTO YIITa =>
A C

04, =-;—BC=21 CM.

Ho A0:0A|=2:1=>0A2=-:1;AA, = AA, =304, = 63 cm.

Omeem: 63 cM.

6) Hauo: (cM. puc. myHKTa a)), AA,, BB,, CC — Meauausl, ZBOC = 90°,
AA, = 36 cM. Haiitu BC.

Peurenne:

Tk A0:04,=2:1= 04, =§AAI=120M-

OA, ~ meauana npaMoyronsHoro ABOC, npoBelieHHaA U3 BEPIIHHBI NPAMO-
royrna= BC=204,=12:2=24 cM.
Omeem: 24 cM.

10.1.C06

4 a) Jlano: AABC, P — Touka nepeceyeHus nps-
MBIX, CoAcpxauX BbICOTH K AC n AB, M —
TouKa nepecedeHus OuccexTpuc yrios B H C,
LCPB-ZCMB = 21°, Haiitn £A.
Pemenue:
ZCPB = 180°-£ZPCB-ZPBC = 180°-(90°~
ZLCBAY{(90°-ZACB) = LCBA+ZACB

) £CMB = 180°-ZMCB-£MBC =

C B 180°-—-;—AABC—-—;—ACBA =

293



LCPM-ZLCMB = %(AA(’B+ ZCBA)-180° =21° =

LACB+ZCBA = %(180°+ 21°) = 134°, HOo £A = 180°—LACB-ZCBA =

180°-134° = 46°,
Omeem: 46°.

6) MaHo: AABC, H - Touka nepeceueHus npg-
MeIX, comepxamux BeicoTel K AC u CB, K —
TOYKa nepeceyeHus GuccexTpuc ynos A u B,
LAKB-£LAHB = 18°, Hatttn £C.

PeweHne:

AHaJIOPHYHO MYHKTY a), MOXKHO 3aMHCaTh:

ZAKB =180° —-%(AA +2B), ZBHA= LA+/B

= £AKB-ZBHA = 180° _%(4,4 +4£B)=18° =

LA+ ZB= 2(1 80°-18°) =108° = £C =180°-£A4-£B =180°-108° = 72°.
3

Omeem: 72°.

10.1.C07

A2

4 P

.

294

a) avo: ZABC, AK — 6uccexktpuca, CM n
AK — MeaunaHsbl. E—T- = 2 , HAlTH EQ
TP 4 oM

Pemenne:
T.x. AT — 6nccexrpuca, A4ABP, 0
AB _BT _5 - AB 155

T.x. AO - buccexrpuca AAMC, To
CO _AC __AC 16

OM AM 4B 5
Omeem: 16 : 5.
6) Jano: £LABC, BP — Guccektpuca, AM H

CK — MeauaHsl. —Cﬁ = l , HaliTH ﬂ .
SK 2 ™
Peurenue:
T.x. BT — Guccextpuca A4ABM, 1>
AB AT AT AB
—_— = ——=2—
BM TM TM BC



T.K. BS — 6uccem*pucaAKBCmKB kS 2 :ﬁ—l?—:iz:»-A—T;E,
BC SC 7 BC 7 TM 7

Omsem. —8- .
7

10.1.C08
B a) Hano: AABC, AB=16 cM, BC = 17 cM,
AC = 22 cM. e pacnofioKeHO OCHOBAHUE BLIOTHI
TPEyrofbHUKA, HPOBEACHHOM U3 BEPIIHHBL A.
Pewenue:
Boymiumii yron B TPEYroibHUKE NMPOTHB CTOpoHbl AC,
¢ T £B,Tk 24BBCoos LB =AB4BC-AC' =61 >0,
A T.€. £B<90° = BrICOTA Nnanaet Ha cTopony BC.
Omegem: Ha cropoHy BC.
6) Hauo: AABC, AB =18 cm, BC =19 cm, AC =26 cM. (CM. puc. NYHKTA a)),
e pacrooXeHO OCHOBAHUE BBICOTH!, OMYLIEHHON H3 BEpPIIMHEL B.
Pewenne: '
Bonbwwuii yron npotus ctopoubl AC, T.e. LB = LA, ZC<90° = BeicoTa
najgaer Ha AC.
Omeem: Ha ctopoHy AC.

10.1.C09
B a) lano: AABC, LCBP = LCAB,AC . BC=35:4.
Haiitu E‘Q‘i.
ABP
Pewennue:
2
C  ACBPoACAB=SB_AC  AC_AC" 25
1 P CP BC CP BC" l6
_AP_AC-CP _25 | 9 Sy _AP_9
TCPTTCP 16 16 S, PC 16
Omeem: —9—
16

6) Mauno: (cM. puc. nyukra a)), .ZCBP = LCAB, —g—g———g- Haiitu: AP ; PC.

Pewsenue:

2
ACBPoACAB = @ = e AC = — AC ACZ = —3-6—
CP BC CP BC" 26

AP AC-CP 36 11 11
—=—————=——l=— Omeem. —.
CcP CP 25 25 25
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10.1.C10

A a) lano: AABC,AP:PB=5:4. AM:MC=3:5
Haitru SJM—
M MCPP
P Pewenue:;
1 .
B Sec %AC~AB-sinAA AC )\ 4B
AM 1 3 4P 1 5 _Sp 35_5 Sy _ S
TR S ST R St i R Tt T
AC 14 MC 8 4B 14528 Sec 89 \CEP
AC AP
Omeem: i
19
6) Hano: (cM. puc. nyukra a)) AABC, AP ; PB=2 .5 AM : MC=1 . 4.
Haittn EﬂL
MCBP
PeweHue:

1 .
S o _EAM’AP'SmAA=[AM)(AP)

S 1sc —;—AC-AB-sinAA

AM_ 1 1 AP 1 2.8, 12 2 _ Sy 2
AC ( MC 5B | PB 7°Su. 357 35 Sy 33
AC AP
Omeem:i.
33
10.1.C11
B a) Jano: AABC, BK : KM =175, Suc =48 cM’.
Ha#ti Sysck).
Pelenue:

1 .
. ] —2~KB-KC-sm.£BKC _ KB =1

Syuc %KMKC-sin(180°—.£BKC) kM 5

AHanoruuno San =ﬁ=Z
Suy KM 5
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= Saack =Sasx +Sxac ='Z‘(S.4m +Smc)=%'48 = 67,2 oM?,

Omaem: 67,2 cM’.
6) (cM. puc. nyHkta a). Jlano: BK : KM =4 : 9, S50 = 39 cm®. Haittu Siuack)-
Pewenuc:
AHaNOru4HO a) NONYUHM, 4YTO
Suce 3 Sew S0 8 os
Swe 9 S 13 13

Omaem: 12 cM’.

10.1.C12
a) lano: AABC, AM:MB=2:1.BK:KC=3:2
B CP:PA=3:1,S(ABC) =90 cM>,
, Hattru S(PMK).
M Pewenue:
K Syax _ MB-BK (MB BK) 131
S, AB-BC \ AB 35 5
Sop (CK CP_23_3
4 P C Suec CBCA 54 10
Sur _AM 4P 21 _1
S AR P S BL = Sypk =S, SexrS.
S,wc 4B AC 34 & mex = Susc-Svpx—Scxr—Samp
11 1 16 .
= lomm e S e =—+90 = 48 cM?.
( 6 10 5) =35 o

Omeem: 48 oM’

6)(cm.puc.n¥mcraa)..21auo:AM:MB= 1;2,BK:KC=2:3,CP:PA=1:3,
SMpK = 60 cM”, Haiftn SA.BC-

Petenue:

Sk _MB BK 2 2 7

AB BC 35 15
See _CK CP_31_3

CB AC 54 20
See AP AM 31 _1

Spc AC AB 4 3 4
4 3 1 1 2 _ 2
=S = o= —— ch='3‘suc'—_>swc=3'60c“ = 180 cM°,

Siac

Omeem: 180 cM>,
29~



10.1.C13
P a) Jano: AAKB u 4APB,
S(AKB) : S(APB)=12:5.
Haiirn -A—{—K—
KP

Peuwenue:

Onyctum Boicotst KHy u PHy, =
KH, _ Sus 2

PH, 8., 5

AMKH w0AMPH, =

Y] A H, H, B

MK KH, 2 __ M
D — =T — =
5 KP

MP PH,
Omegem: 2 . 3.
6) Lano: (cM. puc. mynkra a) AAKB n APB, S(AKB) : S(APB) =3 : 4.

MK
Haiitu —”\- .
KPP

[SYR )

Pewcnie:
MK KH, SAKB_E

MP PH, S,

AHQNOMIYHO MyHKTY a) noayuaeM > MK.KP=3:1.

Omegem: 3 |

10.1.C14
a) Hano: A4BC, A(-3; -2), B(-1; -7), C(5; -2). Haittn S(4BC).
Pewictue:

AB = \J(-1+3) +(=7+2)* =29, AB{2; - 5}
AB = J(5+1) +(-2+7)" =61, BC{6; 5}
45'55) 12-25 13

[ LA e —— =—
|AB| BCY 29-J61  V29-61

40
singB=vI1- coszéB.—._____

= Scapey = AB BC sinZB= —\/— \/_ \/— \/_ =20 cm’.

Omeem: 20 o’
0) Mano: AABC, A(-2; -3), B(4; 2), C(-2; 5). Hafitn S(4B8C),
Pewweuue:

ABL6; S}. | AB|= 36 + 25 =61 ; BC{~6; 3}, | BC |=\/36+9 = /45
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AB-BC 15-36

°°S‘B‘W“T—J=“—‘T= TT

sin ZB = l—coszéB=-—-—
B e

= S0 = AB BC-sin 4B = —J_ NITR J_ J_ =24 o,
Omesem: 24 oM,
10.1.C15

c a) Jlano: AABC, ZB=90°, AM: MC=2:3, AB= 10 cm

KB =5 cm. Haiiti pasnoxenue BM 1o BEKTOpaM BA
w BC u |BM|.
PeLueHHe

AC = BC - B4, AM 2 i=i7c
MC 5 5

B y =>BM=E'4+AM=—B§+3§_5—-2—E4'=§E4'+EEC'
5 5 5 5
— —  3— 2—=Y 1 : 5
T.k. BA-BC=0 ={BM|= —S-BA+-§BC =§\J9BA +4BC* =210

Omeem: %ﬂ + %Ea 2\/5 .

6) ano: (cM. puc, ryHxkra a)) £B=90°, AM : MC=3:5,AB=16 oM™,
BC=8cMm.

Peurenue:

AC=BC-BA, M 3 AM 3 -3¢
MC 5 AC 8 8

= BM =BA+AM = BA+BC ->BA=2Fi+ B¢
8 8 8 8
— 5— 3—=Y | ———7

Omeem: +J109; BM =-§ﬁ+-§§5 .
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Yposens D

10.1.D01
c a) Nano: AABC — paBHOCTOPOHHHIA,
BK LCP,AM 1L CP ,BK=T7cM,AM=1 cM.
Haiitn: AB.
Peluenue:
K ABKNooAMN = BN _BK _ 4 L av=-T4B.
N NA AM 8
B M¥/A MNycte AB = BC = AC = a, Toraa no Teopeme
KOCHHYCOB
P . . 49 7
CN*=a*+—a’-2-a-—a-cos60° =
64 8
-a(1+2.1).5 pdmen=YT,
64 8 64 8
17 7,3 7
C apyroi cTopousl: S ——-—a-——-a-sin60°=—a2——=—a2\/§
Py P BV 27 8 16 2 32
M Syew LY.V Qo N LA P —z—azﬁ=z—J5——7—a=>a=2Ji3
2 2 8 16 32 16
Omeem: 2\/1—9.
C 6) Hano: A4BC — paBHOCTOPOHHHIE,
K BK 1 CN,AM LCN ,AM=2cMm,
BK = 5 cm. Haiitu: AB.
Peitenune:
M ABKNoAMN =
B A N

[Mycts AB = BC = AC = a, TOr1a N0 T€O-
peMeE KOCHHYCOB
25 25 5)=%02=>CN=\/1—9‘7

CN=4* +——a2—2‘a-§-a-—1-=az(l+—-—
9 32 9

1 5\/1_9-a

S el 9 g hid
Secn =Ea-§-a-5m60 =I:—Z-az\[§’ Spen =

= ——S—azx/—=5—\’/——1—2a:;~a=2a1’l—('1
12 6 V3
Omeem. ZaE.
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10.1.D02
a) Haxo: AABC AB = BC, CD - 6Hccelcrpuca

B S(ACD) = 4 e, S(BCD) = 2,5 oM™,
Haiita AC.
Pewenue:

D

S(ACD) AC CD. smADCA_A_C___L__S_
S(BCD) lszc cD-sinzpcp BC 25 3

=

4 H ¢ =BC =-8-AC. Mposeaem BricoTy BH, nycth

AC=x :S(ABC):—BH x=-§-x\/BC’-—AC’ --—xJZS xz—-l-xz =

Sl [T oo _mz:x=2\[3cu
2 64 16 3 3

Omeem: 21 ’-2-; CM,

6) daxo: (cM. pnc TYHKTA a)) AABC AB = BC, CD - OuccexrpHca,
S(ACD) = 12 cM?, S(BCD) = 6,5 cM?. Haittu AC.

Pemenue:

S(ABC)__l_Z____Zi_AC BC=-!-3-AC.

S(BCD) 6,5 13 BC 24

Tpoeenem BricoTy BH, rycte AC =x

:S(ABC)=-1-BH-x=lx‘,BC2--l-ACZ =1y -l-égx’——l-xz =
2 2°V5767 4
=1 ,_25__25._135 L L Sy L1

2° V576 24 5 5

Omeem: 4, ’% M. ' Y

10.1.D03 4
a) Mano: AABC, £ZC=90°, AC =32 cM, BC=8 cm, X
MPLAC, MN LCB,MP=3cMm, MN=20 cM. P
Hatttu AK : KB. M
Pemenne:
BeeneM cucTeMy koopanHar YCX, Toraa
B(8; 0); C(0; 0), A(0; 32), M(3; 20). c N B Tx



. o,
[Tpamas CM 3amaeTca ypaBHEHHEM: y = —go-x .AB y=Ax+32,

TouKa nepeceyeHust AB u CM: —4x+32 = %)gx x=3,y=20,

T.e. Me AB=AK: KB=AM: MB.
AAPMoAACB = AM : AB=PM . CB=3:8=AM:MB=3:5.

Omegem: 3 : 5.

6) Mawo: (cM. puc. a)) AABC, ZC = 90°, AC =24 cMm, BC =6 oM, MP = 3§,
MN=4, MP L AC, MN LCB .Haitn AK : KB.

PeweHue:

BaeneM cucreMy xoopauudar YCX, Toraa B(6; 0); 4(0; 24), C(0; 0), AL(5; 4).

Ipamas CM 3anaetcs ypasHenueMm: y = ix .AB: y = -4x+24,
: 5

Touyka nepeceucHus 4B u CM; —4x+24 = i;-x = x = 5§,y = 4, o10 TOUKA M,

T.6. K=M AAPAMOAACB =AM :AB=PM:CB=5:6=>AM: MB=5:1.
Omeem: 5 : |

10.1.D04
B a) Mauo: AABC, AK — Guccekrpuca, BM — MmeauaHa,

BO : OM=4:3. BC =2+/3 . Haitru S(4BC).
Peurenue:
T.k. AQ — Guccekrpuca UABM—_->_A_B_ ._1_3_0_=i

K AM OM 3
= AB=§AM =;AC, BC*=AB* + AC

A M

:>2"l3=AC2(l+g):> AC? = 4.9}

S:—%AB-AF:-;—ACZ =43=12 CMZ.

Omeem: 12 cm?,

B 6) Hdano: AABC, ZA = 90°, CM ~ meamnana, BK — Ouccek-
Tpuca, CO: OM =8 :3, AC =27 cm. Haittu S(BC).
PeweHwue:
T.k. BO — 6uccextpuca AMBC = BC =—C-‘2=§
BM OM 3
\ = B(‘=§BM =iAB ,
| K c 3 3



= BC? + AB = -lé‘ifuez AB? =%AB’ =4.7 =%AB’

= 4B =4.9, S(ABC)=-—AB PC = —AB 27 =647 oMl

Omeem: 6\/‘7 oM,
10.1.D05 :
B a) JlaHo: AABC, AB = 6 cM, BC = 8 cM, BM — Me-
anaHa, BM = 5 cm. Halttu S(4BC).
PemeHue:

Mycre AM=MC =1, ZAMB=180 -«

Mo TeopeMe kKOCHHYCOB.

cosa = AB' - AM®~BM® _ BM®+ MC® - BC’
A M C 2AM - BM 2CM - BM

= 36-AM-25 = 25+AM 64 = AM=5=>A4C=10
T.K AC? ABZ+B(‘2 = A4BC - upumoyronbﬂblﬂ

= S(ABC) = —-AB BC =24 cM.

Omeem: 24 cM?,

6) daHo: (cM. puc. myHkTa a)). AABC, AB = 10 cM, BC =24 cM, BM =13,
Haitru S(ABC).
PeweHue:

T.k. %\/ AB* + BC? =13, T0 3T0 npsAMOYTONBHBIA TPEYTONBLHHK, T.K, MEAHA-

Ha paBH IONOBHHE TUNMOTEHY3bl => § =-;—AB~ BC =120 cM.

Omeem: 120 cM°.

10.1.D06 :
B a) Jlano: AABC, AA,, BBy, CC, — OUCCEKTPHCHI.
BC=7c¢m,A0 : OA; =4 : 1. HaiiTH nepumetp AABC.
4 Pewenne:
]
G ‘ T.x. BO- 6ucce1crpuca £LAOA,, 10 4B _A40 _,4
' BA, 04
. ‘L = AB = 4BA,, ananorirato, CO — Guccexrpuca AACAl
A B cC AC

= S Z=4= AC=44C
AC

=> AB+AC = 4(A4,C+BA,)=4BC = 28 cM => P = BC+AB+AC =35 cm
Omeem: 35 cM.
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6) HNano: AABC, AA,, BB,, CC, — 6uccektpucel. BC =8 cM, 40 : 04, =5 : 2.
Haiitu nepumerp AABC,

PeuieHue:
AB A0 §5 -
AHAIOrHYHO MYH ), —=——=—> AB=—B
MYHKTY a): B4, 04, 2 4
AC 5 C=—AC:>AB+AC——(BA+AC)=—5—BC 20
AC 2 2

= P=BC+AB+AC =

Omegem: 28 cM.

10.1.D07
B

20+8 =28 cmM.

a) Nauo: AABC, AB=6 cMm, AC = 345 oM, AK - Guc-
cekTpHca, BH — BricoTa, BO: OH=3: 2.
Haitru S(ABC).

Pewenne:
T.x. AO — 6uccexrpuca AABH = AB_BO _3

AK OH 2
= AH:ZAB=4CM,TOF}.13
3

BH =\ AB* — AH?

=36-16 =20 cm.

CH =BC? - BH? =

J45-20 =5cwm.
1

2a

:>S(ABC)——-BH AC==BH - (AH+HC)—1J_ 0.9= 9J§cm

Omeem: 9J§ oM’

6) lano: AABC, AB = 8 cM, BC = 4/15 cm,
AK - BoicoTa, BH — 6uccextpuca, AO: OH=4:1.

Hatitu S(4BC).

Pemenue:

T.x. AO - 6uccektpuca AABH = % AB _ 40 _
4B BH OH

= BH=1"=2cM=>
4

AH =\ AB* - BH?

:>S=%AH-BC=

Omeem: 60 cm>.
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10.1.D08
y a) Jano: A4BC, AS — Guccextpuca, CN L AS, BK 1 A4S,
BK=4,CN=3,BC=14cMm.
Hattu AB u AC.
Pemenue:
K
s " ACSNeonBSK = &5 - EN 3
8 BS BK 4
N =CS=6¢cM,BS=8cMm,
AK _BK 4 _ AN

AACNoAAKB = —— = == =3
AN CN 3 KN

KN =KS + SN =/CS* ~CN? +JBS? - BK* =369 +J/64-16 =
= J2_’7+JZ8_=7\/§ CM => AN=‘21~/§, AK=28\[3-CM.

= AC =yJCN?+ AN? =0+1323 =2/333 cM =637 cm
AB=BK* + AK® =16+ 2352 =837 cm.

Omsem:\ 8\/3_7- CM, 6\/37 cM.

6) Jano: A4BC, (cM. puc. MyHKTa a), A4S — GHccekTpuCca,

Cc

B BK 1 AS,CN 1 AS,BK=5,CN=5¢cm,BC=18cMm.
Haitru AB n AC.
M P Pemenue:
ACSNOOABSK=>£§=£1!--‘!-=>CS 8cM, BS=10cMm.
BS BK §
vF ¢ AdCNondkB= JK_BK 5 _ AN _,

AN CN 4 KN
KN = KS + SN =/CS? ~CN® +V/BS? - BK* = /8% = 4 +10* =5* = °
=93 M= AN =363 cm, 4K =453 om.

= AC =JCN? + AN? = J4? + 4*.9? (Js'
=-—AC = 10J_r
Omgem: lOs/_l cM, 8\/—{ CM.

10.1.D09
a) laHo: AABC, AK u BP - BLicoThl, M — cepenuHa 4B, coséACB:%,

AB =16 cM. Haifrn nepumerp AMKP.
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Pemenwne:

KM — meauana npamoyronsHoro ABKA = KM = % AB=8cMm.

PM — meanana npamoyronbioro ABPA = PM = % AB=8¢cMH

ZLAMP = 180°-ZLMAP-ZMPA = 180°-2/4A4

ZBMK = 180°~/MBK-/MKB = 180°-2/B

= £LPMK = 180°«( LAMP+£BMK) = 180°—(180°-LA4-£B)2 = 180°-2£C
1

8

= KP* = MP*+MK*+2-MP-MK-cos 2ZC = 64+64+16 = 144

= KB=12 = P(ABC) = 12+8+8 =28 cM

Omegem: 28 cMm.

6) HaHo: (cM. puc. myHkTa a)), AKX u BP.— BricOTH, M — cepenuna AB,

c08 22C =2¢c0s*£C-1 = 2%— 1=

cos LACB = % , AB =20 cmM. Haittu P(AB8C).

Peuienne:

KM — vennana npamMoyronsHoro ABKA = kp = 1 AB =10¢cM.
2

PM — menuana npamoyronsHoro ABPA = PM = -;—AB =10cm.

aHanoruyHo, ZPMK = 180°-24£C

c0s(2£C) = 2c0s2£C-1= 2. 4 _1=_17
25 25

= KP* = MP*+MK>-2MP-MK- % =100+100-136 =64 = KP =8

P(ABC) = 10+10+8 = 28 cwm.
Omeem: 28 cMm.

10.1.D10
a) HMano: AP u BM — Buicotel, BM : AP =8 : 17,
B S(AMH) = 3 cM’, S(BPH) = 12 cm?.
Haittu S(MCPH).
Peuienne: a
P BM 8
Mycts S(MCPH) = S, AMPCoABMC, K ===
P e Same STI2_8% s 396 = 5=264 on’,

Sare S+2 49
Omeem: 26,4 cM°.
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6) Hawo: (cM. pHc. MyHKTa a)y. APHBM BEICOTEl, BM: AP =3 :2,

S(AMH) = 4 o™, S(BPH) =

Peiueuue:

16 cm. Haittn S(MCPH).

BM 3

Mycte S(MCPH) = S, AAPCoABMC, K =——==

Spouc _S+16_9

Supc S+4 4

Omeem: 5,6 oM’
10.1.D11

<\
‘

4,

= §

_, S(4BC) _3
S(4BC) 13

Omeem: 3 .
13

KI

AP 2
58 =28 = S=5,6 cM’.

a) dano: AABC,A,C:CB=BA:AC=C{B:B4A=

=2 :3. Haittu M
S(4BC)

Peuleune:

S(BCA) B4 BC, 52 10

S(4BC) BC BA "33 9 .
S(CAB) _BC AC_52_10 S(4BC)_10

S(ABC) AC BC 33 9 S§(4BC) 9
30

13
ABC, =SAB(- +SBC1‘4 +SABlC‘ +SCB,A, = SABC+—9—SABC ='§'SAB(‘

6) Mano: AABC, A\C:CB=BiA:AC=C\B: BA= 3 : 2. (cM. puc. myHKTa a)).

Hatitn Sac

ABCy
Pewienue:
S(BC,4) B4, BC,

53 15

S(ABC)Y BC BA
AHanorvyHo: -
S(ABC)

15

= Supc, =S +3

Omeem: i .

49

S(C4B)

TS‘” =Tsm

22 4
15 S(4BC)_15

’

4’ S(ABC) 4
<
49 Swe _4

Suncy 49
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10.1.D12

B a) lano: AABC, AB, :BiIC=3:4,AC,:C,B=5:2,
Hatitn -E-O— H _C_‘Q_ .
G 0B, 0C
Pewenne:
N Mposenem C\N || BBy, BN || CCy = 1. C,M || BB, T0
C
AT M B -4£-'-=ﬂ=§-;HOT.K.C|M”310:>
CB MB 2
-5
NB, +=MB,
=>———2—=1=> —A-@l=i; HOT.K, C, M| B,O =

BC 47 BC 14
MB,_CO_ CO_BC 14
BC OC_ OC, MB, 3

AN _AB, 3. . AC, 5

Hanee Tx. BN || CC|, 70 ——=—-——_t=Z";H0 —L ==
NC, BC 4 CB 2

3

NGNG g ne s Ne, s
= = ! =-—:>—-—-—I-=—— ,
C.B 4CB 2 CB 14
o NCL_BO 0 gy B0 _14
CB B8O OB, 5
Omeem: 1—4— H li
3 5
6) Mano: (cM. puc. myukra a)). AABC, A8, : Bi)C=2:3,4C,:C,;B=5:4,
Halru B0 H k9%
OB, 0OC,
Pelenne:

Tpou3BoAA AOMONHUTENbHBIE NOCTPOSHHA, KaK H B @) M paccyKaad aHano-
TFHYHO, MMOJTy4YHM, YTO

AM _AC 5 AB _9MB _ CO_BC 27

MB, CB 4 BC 4BC OC, BM 8

AN 4B, 2 AC, _5NC, 5 _ BO _BC _4

—— —— e = — —— e — T —

NC, BC 3’ CB 3CB 4 0B NC 3
4

Omeem: —21 H—.
8 3
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10.1.D13

a) Jlano: AABC, AM: MB=4:1,BK :KC=3: 1

CP :PA=2:1. Haitru MO : OK, BO : OP.
Pemenue:
IMposexem EX || AC u MT || BP.

ES:SK=AP:PC= —

A P Tx EK|aCc= ZE-BK 3
EA KC 1
BE=3EA, BM:MA=1:4= 2 _4
ME 11
L
groqL=EM_11__MO TL 1317 2
MB OK LK LK 11
Mposenem OS || AC = MS’_._Af_O_i
ES OK 11
M _2 o ms=2Em=Lpp
EM 13 13 26
BS BO _BM+MS BM+26BM 37

SA4 OP AM- MS 4BM — BM T 93

26

6) Nauo: AABC, AM : MB=1:4,BK: KC=1:2,

CP:PA=1:3.Haittu M9 Bo: 0P.
OK

Pewcnue:

Tposenem ME || AC, KT || BP u OS || ME.
ﬂ:i‘i_—_yBE BM 3 BE=EBC
LE PC BC BA 4 4
K1 p=lac

KC 2 3

>—=—=— -————=>LT=iLE
BE 9 KE TE 5 9

MO ML _9ML 27 _ MO 27

OK LT 4LE

=
4  OK 4
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KS 4 KS4

—_—— =y KS:——KE:—BK:‘—'BC

SE 27 KE 31

1
BO BS BK+KS 3

31 31 93

5
(BCJ’EBC) 36 36 12

OP SC KC-KS

Omeem: —; —.
19

10.1.D14

1(230——5-3

c) 62-5 57 19

a) Haiinem B(Xq, Jo) Ha IPAMOi, TAKYI0, 4TO AB NepreHaMKyISpeH NPAMOH,

1 -~
T.k. B — nua npaMoii, To B(xo;ixo) , BO3bMeM BeKTOop ¢(2;1), OH nexuT Ha

npsaMoit = XE-E=0:>2(X0 —10)+(%x0—10)=0

:-Z-xo =30=>x,=12, ), =

6. B(12, 6).

C - cummerpiuna A= AC = 24B =2{12-10; 6-10} = {4; -8} = C(14; 2).

Omeem: C(14; 2).

6) [Mycre B(xg, ¥o) NEXUT HA NpaMoH U AB L npamoil = B(x,, 2xy), H T.K.
e(l; 2) napannefeH npAMoi, To e AB=0=>1- (x, =10)+2(2x, - 10) =0 =

o = 6, yo = 12 :E{—4; 2}, Torma ecnu C — CHMMETpPHYHA A, TO
AC =2A4B={-8;4} = C(2;14)

Omeem: (2; 14).
10.1.D15

a3 A 4w
\\

A
\

h
>

\x

B(6; -4)

310

a) IMyctb A' — Touka cummeTpuuHad A (OTHOCH-
TEABHO OCH OpAMHAT (CM. PHC.)).

A'(—4; 3). U3 pucyHka BHUAHO, 4TO CyMMa pac-
CTOSAHHIf OT TOUKHM Ha OCH OpAMHAT AO TOUEK
A(t.e. A") u B MuHHManbHA, €C/IH 3Ta TOUKA Jie-
JKUT Ha nepeceueHuu A'B M ocu opauHart, T.e.

1
O ).

Omeem: (0, % ).



6) AHATOTHYHO A' — CHMMETPHYHA A OTHOCHTEJIE-

Ay } HO OCH X.
B2, 6)
Hekoman cymMMa paccTOSHHI MHHWMANBHA, €CNH
A(-3;2) TOYKA JIEHKHT Ha TIEPECEUEHHH OCH x U A'B.
. / Mycts A', B nexar Ha npaMo#t y = axtb
> -3a+b=-2 14 8 8§ 14
/ X = Sb=—;a=—y=—x+—
y=0npu x———=>C( —84- )

Omaem: (—-l-g-; 0) .

§ 2. MHOroyrobHHKH

v Yposens A
10.2.A01
a) Hpyroii yron 180°—41° = 139°, 6) 180°-141° = 39°,
Omeem: 139°, 41°, 139°, Omeem: 39°, 141°, 39°,
10.2,A02

a) I[lycts x — omuH yroa, x—12° apyro#, x+x—12 = 180 = x = 96.
Omaem: 96°, 84°,
6) Myctb x ~ onuu yrom, x+14° = 180° = x = 83°,
Omaem: 83°, 97°.
10.2.A03
72

a) — —4 =32 (cM) — Apyrag CTOpOHa.
0meem. 32 cM, 4 cM, 32 cMm.

0
6) -82—— 8 =32 (¢m) — apyras cropoHa.

Omeem: 32 cm, 8 cM, 32 cm,

10.2.A04
a) S=4(—;—-4-12)=96CM2. 6) S=4(—;—-3-14)=84CM2.
Omeem: 96 cM*, Omeem: 84 cM”, |
10.2.A05

a) OHH H3 yrnos Mexay AuaroHamaMu 180°-2-7° = 166°
= yros MexIy aHaroHaaamu 180°-166° = 14°,
Omeem: 14°,
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6) Oauu u3 yrnoB Mexay auaroHansMu 180°-13°2 = 154°
= YroJt MeXRxy AuaroHanamu 180°-154° = 26°,
Omegem: 26°,

10.2.A06
a) CTopoHBI IpAMOYTonbHHKA 62 =12 cM 1 9-2 = 18 cu
= 5=1218 =216 cM%
Omaem: 216 cM2.
6) Cropousl npaMoyronshuka 8:2 =16 cM U 112 =22 cM
= §=1622 =352 cM>.
Omeem: 352 cM*.

10.2.A07
a) x — cropoHa poMGa = 4x = x3+36 = x = 12 cm.
Omegem: 12 cm.
6) x — cTopoHa poMba = x+24 = 4x => x = 8 ¢cM.
Omegem: 8 cMm.

10.2.A08

2
a) Cropona pomGa pasna (]22) (%) =+/36+64 =10 cm.

Omeem: 10 cM.

6) Ctopona pomGa pasHa (]20) ( ) =+/25+144 =13 cm.

Omeaem: 13 ¢M.

10.2.A09
¢ a) Hauo: pom6 ABCD, BH, BE — Beicothl, ZKBE = 23°
K Haiftu yramt pom6a,
4D =360°~£LKBE-ZBKD-£BED = 157°, £C =23°
5 b Omeem: 157°, 23°, 157°, 23°,
6) Hano: poM6 ABCD, BH, BE — ricotnt, ZKBE = 32°
Haiity yrist pom6a.
E 4D =360°~£LKBE~-£BKD-/BED = 148°, £/C = 32°
A Omeem: 148°,32°, 148°, 32°,
10.2.A10

a) CTopoHa paBHa a =+/288

=> INaroRanb paBHa \/(M)z + (\/ﬁ)z =24 cmM.

Omeem: 24 cM.
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6) Cropona pasHa 8, Va’ +a’ =14 cm => a> = § = 98 oM,
Omeem: 98 cM?,

10.2.A11

a) x — Apyroe oéHOBaHHE => x+17 10=>x=3
Omeem: 3 cMm.
6) x - apyroe oCHOBaHHe => x+14 =11=>x=8
Omeem: 8 cM,
10. 2 Al2
a) S=—(a+b) o h=25__36_4om.
a+b 14
Omeem 4 cm.
2S 64
6) S--- a+d) h=>h=———=—wu=4 M,
( ) atbh 16
Omeem 4 oM. ’
10.2.A13 .
a) PaccTosHue €CTh CpeZHAA JIMHHA TPaneUHH ¢ OCHOBAHHAMH 24 ¢M H 62
24462
CM, OTCIOJ]a OHO PaBHO =43 c™.

Omeem: 43 cM.

6) AHATOrHYHO HCKOMOE PacCTOAHHE PaBHO 34+46 =40 cm

Omeem: 40 cMm.

10.2.A14
a) Cymma yrioB ceMHyronbHuKa: S = 180°(n-2) = 180°-5 = 900°,
=> HCKOMasA cyMMa pasHa 900°-11° = 889°,
Omeem: 889°,
6) CyMMa yrinoB OeBATHYroNbHHKa: S = 180°-7 = 1260°,
= HCKOMas cyMMa pasHa 1260°-14° = 1246°.
Omeem: 1246°,

10.2.A15
2) __.___18°°(:‘ 2) _162° = 18n=360 = n =20,
Omeem: 20.
6) B2 _ 1650 = 150=360 = n=24.
Omeem:"24.

313



Yposens B

10.2.B01
a) T.x. 10°+24% = 26% - 10 310 TIPAMOYTONBLHHUK.
=> JUIHHA Apyrof auaroHam — 26 cu.
Omesem: 26 cM.
6) T.k. 15%+20% = 25% — T0 3TO NPAMOYTOMBHHK,
=> ANHMHA Jpyroi quaroHany — 25 cMm.
Omegem: 25 cM.

10.2.B02
B K ¢ a) Hauwo: ABCD — napamnenorpamm, AK ~
6uccexrpuca. BK =7 cm, CK =12 cm,
Hattty nepumeTp.
Peluenye:
T.x. AD || BC, T0 LKAD = ZBKA = ZBAK =
A b AB=BK=T7cM = P=2(7H7+12)) =52 cm.

Omeem: 52 cm,
6) Mano: ABCD — mapansenorpamMM (cMm. puc. nyHkra a)). AK — GuccekTpu-
ca, BK =6 cMm, CK = 14 cM. HaiiT nepumerp.
Peruenue:
Ananoruuno, AB=BK =6 cM = P =2(6+(6+14)) =52 cm
Omesem; 52 cM.

10.2.B03
B K c a) Mano: ABCD — mapannenorpamm, AK u
DK — 6uccexrpucst, BC = 44 cm. Halitu AB,
PeuieHue:
ITo npeavxywmeii 3anave, AB = BK u CK =
CD=>AB=BK=CK~= %BC=22CM.
A4 D

Omeem: 22 cm.

6) MaHo: ABCD - napannenorpamMM, AK u DK — GuccexTpucsl, AB = 24 cM
(cM. puc. myuxTa a)). Haitu BC.

Pewexue:

H3 myHkra a) ceayer, 4to 4B =_I_BC => BC=24B = BC=48 cm.
2

Omegem: 48 cM.

10.2.B04
a) Her, T.x. 2 mosoBHHKK aHaroHanedft W cTopoHa AOJLKHBI 00pa30BHIBAThH
TPEYroNIbHHK.
6) Her, T.k. 2 noioOBMHKH QuaroHalled H CTOPOHA JO/DKHBI 0GPa3oBHIBATE
TPEYTOJIbHUK.,
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10.2.B05

a) [nomaae AMCD B 2 pa3za MeHbIIE MNOMAAHN NMApALIENIOrpaMMa

(SMl; = -%h-CD, S(ABCD) = h- CD) = S(ABCD) =382 =76 cM’.

Omeem: 76 cM>.

6) Muomans napannenorpamma 2 pasa Gossiue wiomany AMCB

(S(MCD) = —;-h -CB, S(ABCD)=h- CB] = S(MCD) = % 42=21 oM’

Omeem: 21 cMm%.
10.2.B06
B

D

OH

a) Mauno: ABCD ~ pom0, OH — Beicota, OH = 15 cM,
BD = 60 cm. Haitti yrnei pom6a,

Pewtenue:

BO=60:2=30cM,

sin ZOBC = o = 1 = LOBC =30°
0B 2

= £LB=2L0BC=60° = £C = 120°.

Omeem: 60°, 120°, 60°, 120°.

6) Mano: ABCD — pom6, OH ~ Beicota, OH = 20 cM,
BD = 80 cM. (cM. puc. AyHKTA a)). Haiftu yrie! pom6a.

Pemenue;
BO=80:2=40cm,

sin ZOBC =-55=—;—=> ZOBC =30° = £B=60°=> £C =120°.

Omeem: 60°, 120°, 60°, 120°.

10.2.B07
B

D

Omeem: 8 cM.

a) Mano: ABCD — poMb, AH — Bricota, HD = 8 cmM,
CH =2 cm. Haiitu AK.

Peluenne:

AD=CD=8+2=10= AH =

=JAD*-DH? =6cm

Omeem: 6 cM.

6) dauo: ABCD — pomG6 (cM. puc. myHkra a)), DH =
6 cm, CH = 4, Hahtu AH.

Pewuenue: '
AD=CD=6+4=10cMm=> AH =

=vAD* ~DH* =8cm
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10.2.B08
a) [TycTs a — CTOpOHA KBaJpaTa, No YCIOBHIO

2
az—(g) =3:>£a2=9:>S=a2=£ .
2 4 5

Omeem: 29_ .

6) Iyctb a — cTopoHa KBaApara, Mo yCIoBHIO

2
a2+(-‘5) 416 s5-a=%
2 4 5
Omegem: ﬁ
5
10.2.B09

°

a) OauH yron 102 =51=> cMexHbl ¢ HUM 180°-51° = 129°,

Omegem: 51°,51°, 129°, 129°,
6) OnuH yron 52° ; 2 = 26° = cMexHblit ¢ HuM 180°-26° = 154°,
Omeem: 26°, 26°, 154°, 154°,

10.2.B10
a) X — OHO OCHOBAHHE, Cpe/HAA IHHHA 17x = Apyroe OCHOBaHHE
2:(17x)—x = 33x, uTo B 33 pasa Gonsie 1-ro ocCHOBAHHUA.
Omgem: B 33 pa3a,
6) x — onHO OCHOBaHHKE, cpeqHAs NHHHA 16x = Apyroe OCHOBaHHE
2-(16x)}-x = 31x, uro B 31 pa3 Gonvue 1-ro ocHOBaHHA.
Omeem: B 31 pas,

10.2.B11
B c a) lano: ABCD — tpaneuuns, BC = 16 ¢Mm,
AD =20 cM, AC = 18 cM. Hailitu A0, OC.
Pelenue:
(0]
AODwACOD = A2 40 _20 3
4 BC oOC 16 4
D
i41—0--=£:> AO=2AC=10 cM, OC =
AC 9 9
=AC-A0 =8 cm

Omagem: 10 cM, 8 cM.

6) Aano: ABCD -- tpaneums, BC = 12 cM, AD = 18 cM, AC = 20 cM. (cM. pHC
myHkra a)). Haittu 4O, OC.
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Pemenue:
AODwoACOD = 2D _A0 18 3 _ 40 3
BC OC 12 2 AC S

= AO=%'20=I2CM, OC=20-12=8c¢cMm

Omeem: 12 cM, 8 cM.
10.2.B12

a) lano: ABCD - tpanemms, BC = 12 cm,
AD =18 cm. KL — cpeanas JTHHUA.
Haitru KM, MP, PL.

Pewenne:

KL=%(AD+BC)=150M-

B AACD-ML — cpennaa NHHUA =

= ML=-;—AD=9CM

B ABAC-PL — cpeanas JIMHUA => PL = -;- BC=6¢M

= MP=3cM, KM=6cM.

Omaem: 6 cM, 3 cM, 6 cM.

6) Mauo: ABCD — tpaneuus, BC = 10 cm, AD = 16 cM. KL — cpexnss nuHnd,
(cM. puc. myHkra a)). Haitru KM, MP, PL. '

PetueHue:

KL =%(AD+ BC)=13cm.
B AMACD-ML — cpeauas MUHUA = M, = %AD =8c™M

B ABAC-PL - cpeanss MMHUA = pJ - ch =5CM
2

10.2.B13 .
B a) Jlano: AK, OM, BL - nepnenauxynapsi k 1,
AK =12 cm, BL = 36 cM, O cepennna AB.
Haittn OM.
Y/ Pemenne:
K s AMKSoABLS = AS: SB=AK _1_ A4S 1
BL 3 AB 4
’V M L1 40:0B=1:1> |
' 1 SO 1__S0 1
A = S0=—AB> ——=— ——=—
4 OB 2 SB 3
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ASOMoASBL = §_0‘=__0_}_/{_~__1. oM =lBL =12 cM. Omeem: 12 cMm.
SB BL 3 3

6) Hawo: 4K, OM, BL — nepnesaukynapst K | (cM. pHC. MyHKTa a).

AK = 24 cm, BL = 30 cm. Haittu OM.

Pewenue:
A
AAKSoABLS = AS———IE— -2-i—1:>—’4—§-=i,40 OB = &=l:>
SB BL 30 5§ AB 9 AB 8

| SO
20 1,39 1 asomeassr= M _SO_1 o a3
OB 9 SB 10 BL SB 10 10
Omegem: 3 cm.

10.2.B14

a) BHCCEKTPHCBI NEPeCeKyTCA NoA NPAMBIM yIrjioM

= AB=+AF?+ BF? =\[24* +10* =26 cM. Omeem: 26 cm.
6) BUCCEKTPHCHI MEpeceKyTes MOA NPAMBIM YIJIOM

= AB=JAF!+ BF? =+J24* +18* =30 cm. Omeem: 30 cMm.

10.2.B15
a) Paccroanue ot cepennusr AD no cepeauHnl AB — cpeauas nunua AABD
=> BD (nuaroHans) = 2-6 = 12 cM. Paccrosnue ot cepeaHul AD 1o cepeau-
Hel CD — cpennna auuug AADC => AC (auaronans) = 12:2 = 24 cm.
Omegem: 12 cm, 24 cm.
6) AHaJIOrMYHO NYHKTY a), AHaroHanH paeubi 2-8 = 16 cM u 14:2 =28 cmM.
Omeem: 16 cM, 28 cm.

Yposens C
10.2.C01
B s c a) JdaHo: ABCD - napamnenorpamm, AK, BK —
H Ouccekrpucel, KH — Boicota kK AB, KH =5 ¢cM,
1'% BC =11 cm. Haittu S(4BCD).
Pewenue: [Mposenem KS 1 BC, KM L AD;
A v D AMHK = AAMK = KH = KM =5 cm.

ABHK = ABSK => KH=KS=5 cM. .
= MS = K+KS = 10 cM - BLICOTa Napa/eNorpaMma. = S(4BCD) =
BC-MS =110 cM*. Omsem: 110 cM>.
# H ¢ 0) dano: ABCD — napawwtenorpamm, BK, CK — 6uc-
cexrpucel, KH — Boicota k BC, KH=7 cmM, AB=9
oM. Haiitu S(4BCD).
M Pewenwue; [Mpoeenem KS L BA, KM 1. CD, anano-
4 D ruyHo KS = KH = KM =7 ¢cM = MS = 14 ¢M — Bbi-
cota = S(ABCD) = MS'AB =914 = 126 c™M’,

Omesem: 126 cM>.
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10.2.C02
C a) lano: ABCD — mapaielorpam,
K S(AMB)+S(MCD) = 46 cm”. Haitru S(4BCD).
. Pemienne: Mposeaem KS L AB u ML LCD
= S(AMBY+S(MCD) = %MK . AB +-;—ML .CD=
lKL AB =—S(ABCD) = S,scp =92 cM®. Omeem: 92 cM?.

8 6) laso: ABCD — napajLienorpamM,

S(BMC)+S(AMD) = 42 cM*. Halttu S(4BCD),
Pemenue: IposeneM KM 1L AD v ML L BC
= S(AMB)+S(BMC) =

= —l-MK-AD+—l-MC-BC=-|—KL-AD=
2 2 2

=%S(ABCD) = S(ABCD) =84 cM’. Omeem: 84 cM’.,

10 2.C03
a) lavo: ABCD - napaJmenorpaMM AM: MB=
=3:4.SAFD)=63 cM’. Haiitu S(4BCD).
Peuenue:
AMMFoACDF = ME _AM _AM _3
A FD FD AB 1

- S(AFD) FD 7

1D T stamry=2.63=27c0
S(AMF) MF 3 7

S(AMD) = —- AM -h= ﬁ-AB h=%S(Au‘CD)=27+ 63=90 cM® =>

= S(ABCD) =1 g0-420cM. Omeem: 420 oM.

6) NaHo: ABCD - napasnienorpamm, BM : MC =
=2 :5.S(CFD) = 56 cM”. Haittu S(4BCD).
Pewenne:

ACFMaoAAFD = AE_AD _BC 7.

CF MC MC 5’
S(AFD)-£_7 S(AFD)——— 56 cM% S(ACD) = 564 1.56=56.12 cm?
S(CFD) CF 5 5 5

=> S(ABCD) = 2 (lAC h) 2S(ACD)——2—4?5-6—~268 8 cM?.
Omeem: 268,8 cm’.
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10.2.C04
. B c a) Mano: ABCD — tpaneuns, M — cepenuna AB,

S(MCD) = 28 ¢cM*, Haittu S(4BCD).
y 7 Ny Pemenue: NpoBenem cpenHiowo muHmo MN u
¥ \H omycTuM Ha Hee BoloTe! D 1 CK, T.X. N - ce-
peavHa CD, ACKN = ADHN = CK = DH n

4 D (CK+DH) = h — BpIcOTa TPANELMH.
S(MCD) = S(MCN)+S(MDN) =

1 1 1
= ~MNCK+=MN-DH = —MH -h = Y1 4p pey).p_Lscapcp)
2 2 2 212 2

= S(ABCD) = 2S(MCD) = 56 cM>.  Omsem: 56 cM”.

6) Hano: (cM. puc. myHkrta a)). Tpanmeuus ABCD, M - cepenuna AB,
S(ABCD) = 26 cM®. Haittu S(MCD).

Pewerme: M3 nynxra a) cnenyer; uro S(ABCD) =2S5(MCD) = S(MCD)=13 oM
Omeem: 13 cM?,

10.2.C05
B C a) Mano: Tpanewin ABCD, AD =42 ¢, BC =14 cm.
CF: FD =4 :3. Haiitu EF,
E F  Pewenue:
FD= zCD, AE = 3AB (310 cnemyer U3 TOro, 4TO
A D 7 7

BbICOTH 43 B U C X EF OTHOCATCA K BBICOTaM U3 E ¥ F K AD Kak 3 : 4).
4D =75 +BC+CD a4
— e et o 3 s ey, —— D EF==BC=—AD >
AD=AE+EF+FD=—7-(AB+CD)+EF 7 7

:E?:%EE%TD :>EF=-;—-14+%-42=BOCM. Omeem: 30 cm.

6) Jano: (cM. puc, yHkta a)). CF: FD=5:2,AD =56 cM, BC =28 cM.
Haiitu EF.
2

Pewenue: ITo Tem xe coobpaxeHniM AE = _2_ AB,FD==CD
7

AD=AB+BC+CD = 5em 2— 5 2
— Y 2_=>EF=—~AD+—AB = EF=2.56+2.28=48CM.
AD=ZAB+EF +2CD 7 7 7 7

Omeem: 48 cM. B c
10.2.C06 : >

a) Jauo: tpaneums ABCD, AC = 10 cm, BD = 24 cm,

BC =7 cM, AD =19 cm. Haitrut yron mexxny BD u AC. 4 D
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Pewenue:,

AODwABOC = BO _BC _CO 7 _ po_ T pp co-Lac’
OD AD OA 19 26 - 26
= BO= .12_7CM CO= §_7 €M, 110 TEOPEME KOCHHYCOB
2(144 25 ) ‘
2 2 2 Tra )
o cos 2poC < BO+CO+BCT " (169 169 ) | — spoc =907
: 2BO-0OC 2BO-0C
Omeem: 90°,
0 6) JaHo: ABCD — tpameuus, AB = 15 e, CD = 20 cw,
BC =6 cMm, AD =31 cMm. Haiitn £AOD.,
Pewtenne: ABOCxA40D = -+«
8 ¢ OB _BC 6 OB 18
—_—=—=— = 0B=—c¢cMm.
04 AD 31 OB+15 5
A p _OC_BC_6__0OC 24

= 0C =—¢Mm,
OD AD 31 0OC+20 5

T.k. OB’+OC* = BC* = ZBOC =90°. Omgem: 90°.

10.2.C07

a) Naxo: tpaneuns ABCD. £BC = 60°, ZBCD = 135°,
CD = 36 cm. Haiitu 4B.

Pewenue: Onyctum BuicoThl DK U AM, DK = AAM
(PHCYHOK HEMHOTO HCKOPPEKTEH).

n al DK = CD-sin 180°-£BCD, AM = ABsin L/IBC

¢ K M B sin180°-ZBCD 2

D AB=CD = 236.2% oM
sin Z4BC NE]

V2
Omeem: 36-—=cm,
V3

6) Hano: Tpaneuns ABCD, ZABC = 120°, ZBCD = 45°, AB =24 cwm.
(cm. puc. myHkTa a)). Haittu CD.

Peuwenue: Onyctum Boicotl DK v AM (pHCYHOK HEMHOTQ HEKOPPEKTEH),
DK = CDrsin £ZBCD, AM = AB-sin (1 80°—4ABC)

. o o —
= cp = AD:sin(80°~ £BCD) _,,, 7" 24\[: oM. Omeem: 24\/5 oM.
sin ZBCD 2

B K C

10.2.C08

a) Jano: ABCD — mpaMoyronstuk, AK — 6Guccek-
Tpuca. AB: AD =3 : 5. Haittu S(4BK) : S(AKCD).
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Peilnenue:

Hecnoxso suners, Uro AB=BK = —=——==

S(ABK)=%AB’; S(AKCD)=%AB(KC+AD)=%AB(%AD-I AD\
rd

= L 4B ap =L 4.2 BA=1 4B = S(4BK):S(AKCD) = . Omeem® >
10 10 3 6 7 7
6) Hano: ABCD — npaAMOyrobHUK (CM. pHC. MyHKTa a)). AK — GuccekTphca
AD : AB =7 : 4. Haiitn S(4KCD) : S(4BK).

Peuienue:

aB=prk= 2K 4 S(ABK)=1AB-BK=1ABZ;
BC 7 2 2

S(ABCD)= AB-BC =L 45 = SABCD) T _ SUAKCD) 5 (5 com: 3
4 S(ABK) 2 S(ABK) 2 2
10.2.C09
B a) lato: ABCD — pom6, AH — sbicota, S(AHB) = 30 ov’,
S(AHCD) =70 cm”, Haiitn AH.
Pemienue:
H  S(ABCD)= 100 cM?, S(ABC) = 50 cM’, S(AHB) = 30 cm®
1
—AH -BC
A ¢ S(ABC)__S_(.)___Z___=££=>B;,_§BC
S(AHB) 30 1 . pr BH
2
Al =x, 5 =AB-Bi* = 18 42 o =34
4 25 4

S(ABC) = %x~BC=§x2=50=>x2=80=>x=4sf5- oM?

Omeem. 4J§ oM?,

6) dano: ABCD — pomG, AH — Bricota, S(ABH) = 40 e, S(AHCD) =60 cM
(cM. puc. myHkTa a)). AK — Bricora, Haiitu 4K,
PewueHuHe:

S(ABC) = 50 cn?, S(AHB) = 40 cm =>5]i=i

=>x=AH =~ AB* - BH’ = "ABZ —AB

S(ABC) = %x =50=> x? =60 => x =2J15 cr’. Omaem: 2415 cn’.

NI'—-
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10.2.C10
a) Hano: A(-2; 2), B(-2; 5), C(2; 7) D(6; -2). Haitru S(ABCD).
Peuienue:

AC{4;9}, BD{8; - 7},| AC |=\97,| BD |= V113

m(ﬁ,\}-@)= 32-63 31

Jo7-4113 Jo7. 113’
— e 100
sinfACABD}= =
in{4C " BD)= s

S(ABCD)=%|ZE|-{H)’1-sin(EAEzS)=5o oM.

Omeem: 50 cM>.

6) Hauo: A(-3; 1), B(-3; 9), C(2;12), D(9; 1). Haiitu S(ABCD).

Peuenne:

AC{5;11}, BD{12; - 8},| AC |=146,| DB |= 208
_— = 5.12-11-8 28

cosl ACABD )= e
( ) Jl46-s/208 V146 -208

. 172

sm( C"BD) ‘/14_@

S(ABCD)=-2-|R|-|E)’|-sin(RAEz§)=1-172=86cM=.

[ o8]

Omeem: 86 cM°.
10.2.C11

a) auo: ABCD — BBINYKIBIA 4ETHIPEXYTOBHHK,

S(ABCC,) =37 cM™.
Haiitu S(4BCD).
Peuwicune:

S(40C,) = S(COD) = S(ABCC,) =

= S(ABCD)
Omesem: 37 cM’.

11*

T.k. O — cepeauna AD u CO = OC, 10

= S(ABCOY+S(A0C,) = S(4BC O)+S(COD) =

C| — CHMMETPHYHA OTHOCHTENEHO cepearHEl AD.
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B € 6) Hano: ABCD — BEENYKIBIH SETBIPEXYFONLHUK,
B, - cumme'rpuqﬂa OTHOCHTENLHO Cepeaunbl AD,
S(ABCD) =31 cM°. Haittn S(BCDB, ).

L p  Peuense;

O~ cepemnna AD, BO= OB, = S(A0B) = S(0B;D) =
= S(ABCD) = S(BCDB,) = 31 cM’.

B © Omeem: 31 cm®.

10.2.C12

C  a) flaHo: ABCD — BBINYKALA YETLIPEXYTONBHHK. .
B .

cos AB=%,AB=6,BC=4,CD=5,AD=8.

Haiitu cos £D.
Pemenne:
D ITo Teopeme Kocnnycon
AB‘+BC—2 AB-BC-cos £B = AC* = AD*+CD*~24D-CD-cos£D
AB’+ BC? - AD’ ~CD*-24B-CBcos<LB _
2AD-CD
= 64+25-36-16+40 47

80 “80

=cosLD=

Omeem: 47 .

80
6) Hano: ABCD - uinyknelii 4eTHIPEXyroabHuK (CM. pHC. MYHKTa a}).
cos LA = ~—§—, AB=2,BC=3,CD=17,AD = 6. Haiitu cos LC.

Pemenie:
o Teopeme kocuHycoOB:
AB+AD*-2c0s LA-AB-AD = CD2+BC2-2BC-CD-cos£C

4+36+16 = 49+9-42¢cos LC = cos LC = -—-;;]T.

Omaent: —l .
21

10.2.C13

a) ITycts a, b, ¢, d — cTOpOHBI YETBIPEXYIORLHHKA.
a+b+c=48
btc+d=48
c+d+a=48
d+a+b=48

Onmaent: 64 oM.
724

=3(a+b+c+d)=64cm.



6) INycTs a, b, ¢, d — cTOpoHLI YETHIPEXYTObHHKA.
a+b+c=72
bte+d=72
c+d+a=T72
d+a+b=72

Omeem: 96 cM.

10.2.C14
a) Bo3sMeM MPOM3BONILHYIO CTOPOHY MATHYTONIBHHKA, T.€. CYMMa ee moboif
Apyro#i CTOpPOHEI paBHA 6 CM, TO OCTANBHEIE 4 CTOPOHHE paBHBI MEXAY CO-
Coil, HO TOTXA B3AB APYTYIO CTOPOHY M MOBTOPHB 3TH XK€ paccykKICHUA HO-
JTyUHM, 9TO BCE CTOPOHB! FASTHYTOJBHHKA PaBHBI => P = 6-5 = 30 cm.
Omeem: 30 cM.
6) Ananorvmno, P =7-4 =28 cm.
Omeem: 28 cM.

10.2.C15
a) [ToeTopHB paccyXacHUA NpeasuUryied 3a0a4H, TOAYYHM, YTO NATHAALA-
180(13)

=3 a+b+c+d)=96cm.

THYTONIBHHK MPaBUIIBHBIA. => BCE yriisl paBHBl a = =156°

Omeem: 156°,
6) AHaNOTHYHO, JABEHAAUATHYIONLHHK NPaBUIBHBIA => BCE YIIbl PABHEI [0
180°(12-2)

=150°
12
Omeem: 150°,
Yposeun D
10.2.D01
B c a) Hawo: AD = 33 cm, BC = 11 em, ABCD - Tpa-
£ p e, EF || AD. S(AEFD) : S(EFCD)=127:5.

Haitru EF.
Peluénne;

M 5 Mycte AE: AB=K =

AD = AB+BC +CD T = K5 +(1iVTD
D= k(AB+CD)+ R~ OF ~RECH1=04
AD~EF 33-EF

= EF=K-BC+tAD-K'AD = K = =
AD-BC 22

S(ABCD) =-;-(AD+ BC)-h=22h,
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Kh-(33+ EF)
2
S(ABCD) 32 44 32 44.22
o> =y

S(AEFG) 27 KQ(3+EF) 27 33 —EF’

44.22.2
7=1089:>EF=£CM.
32 2

S(AEFD) = %(AD +EF)-K - h=

= EF? =33~

Omeem: % CM.

6) Mano: ABCD — Ttpaneuus (cM. puc. NyHKTa a)), AD = 24 cMm, BC
S(AEFD) : S(EFCB)=21: 11. Haiitu EF.

Pemenue:

AD-EF 24-EF
AD - BC 16

Itycte AL : AB = K = (u3 npen. nydkra) K =
S(ABCD) =%(AD+ BCYh=16h;

S(AEFD) =%(AD+ EF)-Kh =%kh(24 +EF)

_S(4BCD) 32 32 3316
S(AEFG) 21 k(24+FE) 24*-EF*

EF?=247-16-21=240 = EF =240 =415 .

=8 cm,

BC

Omeem. 4\/1_5- .
10.2.D02
a) lano: ABCD — tpaneuus, EF || AD.
B ¢ AD = 12 em, BC = 24 cm. Haittn EF.
E F Peinexne:
(o]
ABCO£LDAO = CO:04=BO:0D= 75:2
A D 1

:>CO:AC=—§—;AO:AC—3

AcOFonacs = 2L 49 1
BC AC 3
Omeaem: 16 cM.

6) Mauo: ABCD — tpaneuus, EF || AD (cM. puc. MyHKTa a)).

AD =10, BC =15 cm. Haiitu EF.
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Pemenue:
ABCO.DAO = €O _BO _BC 15 _3_ CO _3 BOU

OA OD AD 10 2 AC 5 BD

,ACOFooACOD:>OF=%-AD=%-IO=6CM

ABOEooABDA:>OE=-§%-AD=%.10=6 oM. = EF =12 cm.

Omeem: 12 cM.

10.2.D03
B C a) Hano: ABCD — tpaneuns, AD =9 cM, BC =3 ¢m,
AB =2 cm, AC = 4 ¢M. Haittu BD.
Peluenue:
ZABC+/BAD = 180°, Torja no TeopeMe KOCHHYCOB:
BC? + AB* ~ AC? _9+4-16 1

ZABC = - =1
4 - b ocos 24B- BC 223 4

=5 cos ZBAD = oo Teopeme KOCHHYCOB:
4

BD? = AB*+AD*-24B-AD-cos £BAD = 4+81-9 =76 = BD =219

Omeem: 2\19 . :
6) Mano: (cM. pHc. MyHkTa a)). ABCD — tpaneums, AD = 8 cM, BC = 4 cm,
CD =3 cM, BD = 2 cm. Haiitn AC.

Pewennue:
ZBCD+2CDA = 180°, BD* = BCZ+CD2—ZBC~CD-cos ZBCD.
2 2 2 _ ;
= ¢c0s ZBCD = BD +BC -CD = 16+9-4 =—?—l=l=>c054CDA =-——7-
-2BC-CD 2-3-4 24 8 8
= AC* = CD*+AD~2CD-AD-cos £CDA = 9+64+2-3-8% =115.= A4C=115
Omeem: 115 .
10.2.D04 .
B Cc a) Jlano: tpaneuus ABCD, AK — 6uccexkTpHca
AD=12cm, BC=8 cm, CK : KD =3 : 4, Haittu AB.
E K  Peluenne:

IMpoeenem EX || AD, Torna
BE CK 3 AE KD 4

D EA KD 4’ AB CD 7

AD=AB+BC +CD

—_— 44— — 4— = EK=
AD=—7-AB+EK+—7-CD

ﬁ)+%ﬁ=>
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=>EK=—:;—AD —7—BC—-:-;7é 372 678cm T.x. AQ - 6ucextpica AAED To

AE EO_E—A—-6—8=—1—7-:>AE—L7-12:-§§=>AB=—7-AE=1_70M.
AD OD 4D 84 21 21 ? 4

Omeen: 17 cm.

A c 6) Harno: Tpanenus ABCD, DK - 6uccextpuca
AD=14 cM, BC=5cMm, AK : KB=2:7. Haiftu CD,
Pewenue:

TMposenem EK || AD,rorma BK : KA=CE :ED=17:2

=
™

AD = 4B+ BC +CD
- > FEK=—AD4~-BC=—+—=12¢cM
AD—9(4B+CD)+EK 9 9 9

LKDi=/LEKD= +EDK =>KE:ED=12cm =>CD=—Z—ED=54 cM

Omeem: 54 cm.
10.2.D05

a) Hauo: tpaneuns ABCD, AK 1. CD, K — cepeau-
Ha CD, M - cepenuna AB, AK = 24, S(BCK) =
%S(ADK) . Haiitn paccrosnue or M no CD.
Pelenue:

OnyctiuM M u B — nepreHankynspst ga CD.

MEw BH, SUPK) _AK ¢ B =4
S(BCK) BH

B Tpaneun AB/HK — ME — cpennad nunus => ME =MT =14 cM.

Omeem: 14 cm.
6) Mauo: (cM. puc. myHkra a)), ABCD - tpaneuns, 4K 1L CD, K — cepeanna

CD, M — cepenuna AB, AK = 18 cM, S(BCK) = lS(ADK) .
9

Pemwenne:
Onyctum M u B — nepneuavikynapst va CD, ME v BH.

1
s(apky 34K KD i

=——=9=BH=2-
S(BCK) iCK-BH
2

3128



18+2=LOCM

B tpanecun ABHK — ME ~- cpepuns aunna => ME =

Omeem: 19 cm.

10.2.D06
a) Jano: tpaneuna ABCD, ZBAD = 19°, LCDA=171°
0 AE = EB, BM = MC, CK = KD, DC = CA. EK = 12,
ML =10 win EK = 10, ML = 12, Halith BCu AD.
8 ¢ Pewenue: _
. M o Tlycts AD: BC=x, £40D=90° =
oL=Lap=*pc.
2 2
A L D
A
EK =1enpe, 2L BC L
.2 OL AD «x
AML:(]__]_).OL:i“_l.."_BC:ELl_)..ﬂ
X x 2 2 (x+] _
= MLx+1)=(x-DEK=>ML=10cM, EK=12 M
x= ML ER s AD =11 oM, BC= 1 cm.
EXK - ML

Omeem: 11 cM, 1 cm.

6) Hauo: Tpaneuns ABCD, £BAD = 17°, LCDA = 73°. AE = EB, BM = MC(,
. CK=KD, LD = LA (cM. puc. myHkra a)). EK = 14 cM, ML = 8 cM wm EK = 8 cm,
ML = 14 cm. Haitru BC w AD.

Pewenne: .
Itycts AD : BC = x, noBTOpAA pacCyKAECHUA RyHKTa a) noryuuM dopmyny

x=M,=>EK= 14 cm, ML =8 cm, :>x=£2—=l—|:>
EK ~ ML 6 3

= BC=6¢cMm, AD =22 cMm.
Cmeem: 6 cM, 22 cM.

10.2.D07
a) Mano: ABCD - tpamenus, EK — cpeanss
nunus, EK =25 cm, AC=4 cm, BD =3 cm.
Haitru S(4BCD). >
Pewenue: .
™ . M3 Toukn B npoeenem BC, | AC =

A D = AC\+AD = BC+AD = 2EK = 5 cm.
T.x. BC, = AC = 4 cm, u BC,*+BD* = C,D?, 0 C\BD = 90° => ZAOD = 90°

= H(ABCD) = -;-

4C-BD =6 cM>. Omeem: 6 cM™.
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6) Nano: ABCD — Tpaneuus, EK ~ cpeanas nunus. EK = 6,5 cM, AC = 5 ¢m,
BD =12 cm. (cM, puc. mynkra a)). Haittn S(4BCD).

Pewenue:

CnenaB nocTpoeHue, kKak # B MyHKTC a) 1 MOBTOPUB PAacCYKICHUS, TAKxKe

nosy4uM, uto LA0OD =90° = S(ABCD) = .1_.5.12 =30 oM%.
2

Omeem: 30 cm’.

10.2.D08
a) Her, T.k. ¢ OHOH CTOPOHEI MO HEPaBEHCTBY TpPEYroJIbHHKA CTOPOHA
kBampata (a<16+1), T.e. (a<7), a ¢ mpyro#t aubo a, nubo auaroHasb

av2>10, Te. a>-l<—)—.H0 a> 10 >7 > a, 4TO HEBOIMOXKHO,
2 2

Omeem: HeT,
6) AHaNOrM4YHBIMM PacCy)KOEHHAMH TOKa3plBAaeTCA, YTO €CJAH TaKoe BO3-

MOXHO, TO 4> % >11> g — MPOTHBOpEUHE.
2

Omeem: Her,

10.2.D09
a) CepeaHHbl MPOTHBOTIONOKHEIX CTOPOH SBAAIOTCA BEPUIMHAMH NapajLieno-
rpamma, IUI0LIal6 KOTOPOTro B 2 pa3a MEHbLUE MIOILAAH YeThIPEXYTrOBHIKA,
a T.K. IMaroH&IH PaBHBI, TO 3TOT MapaVIENIOrpaMM — poM6 ¢ AHaroHanAMH
12cvmu 16 oM.

= Spoutss = 11612 = 96 M => § = 962 = 192 cm’.
2
Omeem: 180 cn’,

6) AHanoruudo Paccyxcnax, nosyyum, yto $=10-18 = 180 oM,
Omeem: 180 cM”.

10.2.D10

a) llano: ABCD — Boinyxiblif YETBIPEXYTOJILHHK,
S(4BCD) = 19 eMi G - cumMeTpuyHa C OTHO-
curensHo cepenuubl AB, C, — cummerpuuna C
OTHOcHTENBHO cepenrinbl AD, Haiitn S(C,BDC,).
Pewienue:

T.x. CC, n AB ToYKOH NepecevyeHus AEIATCH I10-
nonaM, T0 C,BCA — napannenorpamMM, aHanorsy-
Ho ACDC napamnenorpamm = BC\AC, = ABCD.

S(ABC)+ S(ACD =lS(C BCA)+—1—S(ACDC )= S(ABCD)
2 ! 2 ?

Ho S(CBCAY+S(ACDC,) = S(CBDC,) = 25(4BCD) = 38 oM’
Omsem: 38 cM”.
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6) ano: (cMm. puc. nyHkTa a)). ABCD — BBIMYKIBI YETHIPEXYTONbHHUK,
S(C,BDC,) = 38 eM. C, - cuMMerprudHa C OTHOCHTENBHO cepeduRbl AB.
C, — cummMetpudHa C OTHOCHTENLHO cepeanHbl AD. Haittu S(ABCD).
Pemenue:

Paccy)xaas TaKxKe, KaK U B [IyHKTE a) MONy4YHM, YTO

S(ABCD) = -;—S(C,BDCZ) =19 e’

Omeem: 19 cv’.
10.2.D11

~a) dano: ABCD ~ BeINYKIBIH 4ETHIPEXYTOJBHUK.
BC =6 cMm, AD = 8 cM, M — cepenuna AC, K — cepe-
auna BD, ZCST = 27°, ZATS = 63°. Haittu KM.
PeleHye:
R — cepenuHa AB, coeauuuM RK v RM,

RM =L BC =3 cM, RM|| BC = ZRMK =27°
2

RK=_12.AD=4 oM, RK || AD = ZRKM = 63° =
= ZKRM=90°= gar=+JRK?+RM? =5CM.

Omegem: 5 cM. :

6) Jlano: (B yCrOBHH €CTb OTCUaTKa, NOITOMY CHUTAEM, HTO B YCJIOBHH PHCY-
HOK, Kak B MyHKTe a)). BC = 10 cMm, AD =24 cMm, LCST = 33°, LATS = 57°

M — cepennna AC, K — cepenuna BD. Haittu KM.

Pewenne: Paccyxnas, kak U B NyHKTE a) MOY4HM 9TO

1Y (1 :
KM = J(—BCJ +(—-AD) =13¢cM
2 2

Omeem: 13 cM.,

10.2.D12
B c a) lano: ABCD — BBITYKJIbIH YETHIPEXYTONIBHHK.
M — cepenuna AD, BC =4 em, AM = BM =
=CM=DM. £B=128° £C = 112° Haittu 4D
Peuienue:
4 y b Mycts £BAM =a=/MBA,

LMBC=£ZMCB=f, ZMCD= AL MDC =y

a+p=128 = 60°= § . B ABMC, £BMC = 180°-60°2 = 60°
B+y=112°

= BC=BM=AM=MD= _ 4np=>AD =8 cM, Omaen: 8 cM.
2

20 +28 + 2y = 360°
—J
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6) Hano: (cM. puc. nyHKTé a)). ABCD — Buinyxibtit YETHIPEXYTONLHUK
M~ cepenuna AD, BC =6 cm, £B = 116°, ZC = 124°, Haiitu AD.
Pelenue:
Mycte LBAM = LMBA=a, LMBC=f3, ZMCD=ZMDC =y
20 +20+2y =360°
=>a+p=116° = 3 =60° = ABMC - paBHOCTOpOREKH =>
B+y=124°
= AD=2BC =12 cwm.
Omeem: 12 cm.

10.2.D13

a) Hauo: ABCD — Bty Kbt 4eThIPEXYTONBHHIK,
OK=0L=0M=0ON=8cMm, AC =20 cM™, O —
cepeanua BD. Hai#itu S(ABCD).
Peurenue:

" Tx. OK=0OL=0M=O0ON =28 cMm, To O~ Touka
nepeceueHns OUCCEKTPUC YETHIPEXYTONIBHKKAE, T.K.
BO = 0D = AABD u ACDB —paBHoGeapeHHbIE.

Bonee Toro, AABD = ACDB = ABCD — pom6. LC =vOC*~0L* =9
AOLC®oAOBC =
_LC_6 3 S(LOC) _1 25 200

2 —.8.6=—cM
K 29 3

= S(ABCD)=45(BOC) = -82_9 on.

Omgem. 8—29 om’.

B L ¢ 6)Hano: ABCD — BeInyKiblii 4ETHIPEXYTORBHHK,
OK=0L=0M=0N=9cm, BO=30cm.
K , Hatitu S(4BCD),
Peurenue:
M Amnanornano noxassisaercs, 410 ABCD — pomG.

2
4 N h BK = GBD] -0K? =12

S(OBK)=%-9-12=54 cm?, AOKBoAAOB => K=p=rom

= S(ABCD)= 4S(AOB) = 4S(OBK) ::'% - 2‘-:‘6—23 - %3 om’.
Omeem: i720:\42. ‘
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16.2.Di4

B c a) {aHo: ABCD — BeInMyKJIBIi YETHIPEXYTONbHUK.,
M — cepenuHa AB, K — cepenvna AD,
S(AMCK) = 6 cM’, Haiitu S(4BCD).

Pewienue:

1 .
S(MBC) _ EMB-MC-sm ZLBMC _

X > S(MCA) %MA - MC -sin ZCMA

= S(MBC) = S(MCA), n SAKC) = S(CKD) = SIMCKA) = SAMCY+S(ACK) =
= -;—S(ABC) +%S(ACD) = %S(ABCD) = S(4BCD) = 12 em’.

Omeem: 12 cm?.

6) 3anaua aHaNOrH4HAa MYHKTY a). = —;—S(ABCD) = S(AMCK) =4 cM’.

Omeem: 4 cM%.

10.2.D15

5 - ¢ a) MaHo: ABCD — BbINyKAbI1 4eTbIPEXYrofb-
HUK. F, M, K — cepeaunsl AD, AB, CD, FM~

M k=63 ,KF=10cm, LMFK = 120°.

Haittu S(4BCD).
Pewenue; C - cepeauna BC, ML — cpeanaa
4 Fo D anuua A4BC, FK — cpennas aunna A4DC =

MC=FK = —;—AC’ => MCKF - napannenorpamm.

S(AMF)+S(MBL)+S(LCK)+S(KDF) =
= —I-S(ABD)+-1-S(ABC)+lS(CDA)+-1—S(BCD) = 1(2S(ABCD)) =

%S(ABCD): S(MLKF)—-—S(ABCD)=>S(ABCD) 2S(MCKF) =

= 6\/-3_-10—\-/;—= 180 cM”.
Omeem: 180 c™”.
©0) MaHo: (cM. puc. MyHKTa a)). ABCD ~ BBUTYKABL YeThIpEXY rOIBHUK,
F, M, K — cepemunibt AD, AB, CD. FM =82 cw, KF = 12 oM, ZMKF = 135°,
Haiitn S(4BCD).
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PeureHue:
L ~ cpeavna BC, Paccyx/ias aHaNOru4Ho, MoTyYHM

S(ABCD)=2S(MLKF)=2. 8\/5 . 12~—J5—2— =192 M.
Omeem: 192 cu’.

§ 3. OxpyxnRocTn

¥YpoBens A
10.3.A01

a) 271R=1=16x=> R=8=> S =7R* = 64r . Omsem: 64r .
6) 27R=1=147=>R=7=>8 =aR* =497 . Omeem: 49r .
10.3.A02

S 64z _ =
) B = —— == S, GOnblie. Omeen: Spyra > Supam

S 192 T3
S 367 =«
B = = = Shpaw 0ONBIIE. Omeem: Seur < Sppa
) Som 144 4 P ym o
10.3.A03
c a)
MC-MD =AM . MB=>M4—M=—6-1=30M.
MB 8
4 Omeem: 3 cM,
s O
MC -MD=AM -MB= 1M=M—i-2—12 CM.
D MB 3
Omegem: 12 oM,
10.3.A04
a) £LBAC = 360°-LOCA-£LCOB-£CBO =
c = 180°-/BOC = 180°-147° = 33°
0 Omeem: 33°
6) ZBOC = 360°~£L0CA-LCAB-LCBO =
4 = 180°-£ZBAC = 180°-47° = 133°.
B Omeem: 133°.
10.3.A05
5 3
a) —-360°=150° 6) =-360°=135°
12 8
Omeem: 150°, Omeem: 135°.
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10.3.A06

a) ,[15° (l;) =12 cM. 6) 2vV20% -16% =44 cm.
Omgem: 12 cM. Omeem: 44 cMm.
10.3.A07
B a) AMAB:lABOA=M°
: 2
Omegem: 14°,
6) LAOB =2/ MAB = 74°
M y Omgem: 74°,
10.3.A08

a) LACB=90° = LAOC =2/L0CB = 78°

C
“ Omeem: 78°.

6) LC=90°=> AOCB=-2-4A0C =23°

Omesem: 23°.

B a) AP = AM, MB = BK, KC = PC. P = AB+BC+AC =
= AP+AM+BK+BM+KC+PC = 2(AP+BM+CK) = 26 cm
y K Omeem: 26 cM. '
6) P = AB+BC+AC = AP+AM+MB+BK+KC+PC =
2(AM+BK+CP) = 22 cm.
4 ~ ¢ Omsem: 22 cm. ‘

) a) g=_13 13 _ 15 oM. Omeem: 35 cm.
) 7
v 6) d-l—6-—36 Omesem: 36 cM.

6

.
r=xsin—
2

a) r =18-5in60° = 93 cM. Omsem: 93 cm.
6) r=26-5in45° =132 cM. Omeem: 1342 cm. , r
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10.3.A412

2
R= -1—-+x2
V4

a) R=+100+576 =26 cm. Omeem: 26 cm.
6) R=+v127+5 =13 cm. Omgem: 13 cm.

10.3.A13

R=2r
_ 36

a) R =84 cm. Omsem: 84 oM, 6) r :—2— =18 cM. Omsem: 18 cm.
10.3.A14

a) @ — CTOPOH2 KBAGPATA, F = -Z—, d=av2=a=12=r=6cm.
Omgem: 6 oM.
a2

6) Paauyc okpy»HOCTH — MONOBHHA AUAMeTpa, T.6. R= N 8 oM.

Omegem: 8 cMm,

10.3.A15
~
Rcos30°=r =1 = Rl'—3
2 r
2r 36 of R
a) R="F=22 =123 30
V33
. N5 .
6) ;-=,?"23=6J§~ _ o
Yposeas B
10.3.B01

a) Her, 7.k guaMeT™p ORPYRHEOCTH BOMKEH ObiTh SONBLIZ RAKAGH 13 CTOPOH
ad=22<24,
6) Her, T.K. auamMety OxpyRHOCTH OoNbLIE KX 051 H3 cTopon a d = 34<35,

10.3.802

a) Hauo: xopast ABu CD, OK L AB,OM L CD.

O - uenTp okpyxkHocTH, AB =10 cM, OK =12 cm,
OAf =5 cm. Haittu CD.

Pewenue:
A8y, 2 JOD — oM =
OB:V —2— OK* =13cMm=> CD=240D" ~0OM" =
\

=26¢cM. Omsem: 26 oM.
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6) Mawuo: (cM. puc. myHkTa a)). A8 1 CD — xopawl, O — UEHTP OKPYHHOCTH.
OK L AB,OM LCD,CD =16 cM, AB = 12 cm, OK = 8 cm. Haiitu OM,

Pewesue:
2

N 2 -
01<2+GA3) =10, OM = ODZ—GCDJ =6cMm.

Omgem: 6 cMm.

10.3.B03
A a) lano: A8, BC ~ xopael, O ~ UCHTP OKPYKHOCTH.
ZABO = 42°, Hatttn ZACB.
\ Pewrenue: )
_—)?  BD- nuaverp, LZACB= LADB = 90°~£ABD = 48°
B C . Omeem: 48°.

6) dano: AB, BC — xopabl, O — UEHTP OKPYKHOCTH.
ZABO = 36° (cM. puc. nytkTa a)). Haittu ZACB.
Pewenue: BD — nuamerp, ZACB = LADB = 90°~ZABD = 54°
Omeem: 54°,

10.3.B04

a) llano: B okpy»kHoCTb BriHcad ABCD.

ZLBAD =175°, ZAOB = 37°. Haittu LACD.

Pewenue:

LACD+ZADB+/BAD = 180° = AACD 70°,

Omegem: 70°,

6) Mamo: B okpyxHocTs BOHCcaH ABCD (CM pHC. TYHKTa
a)). ZACD = 64°, ZADB = 46°, Haittu £BAD.

Peweune: LACD+ZADB+ZBAD = 180° = £ZBAD =70°. Omsem: 70°.

10.3.B05

a) JlaHo: O — ueHTp OKpy*HOCTH, AB, AC — Kaca-

B TenbHble ZA = 40°, Haitth yrabnt ZBOC.
o Pewenne: o
£ZBOC = 180°-ZA4 = 140°, LOBC = LOCB =
o_ o
p C ZLOBC=£L0OCB= 180° 1407 =20°
B 20

Omsem: 20°,.20°, 140°.

6) Hano: O —~ ueHtp okpyxHnocTh, AB, AC — KacaTenbHele ABOC 50°. (CM
pyc. nynkra a)). Haiitn yraet ZABC.

Pewenne: ZBAC = 180°-£BOC = 130°, AB = BC: LABC = ZLACB =

_ 180°-130° o o mco o
= T:ZS . Omgem: 25°, 25°, 130°,
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10.3.B06
a) Jlyra, cTaruBaemad ByMs COCEIHMUMH TOUKAMH PaBHa

360°

=450 = UAA, = UA A + UA A =90° = LA A A, =%u Ad =450,

Omeem: 45°.
6) yra, cTaruBaemas BYMS COCEQHHMH TOUKaMH paBHa

OQ
2 =40° = VA 4 4 =';‘U A4 = %(UAZAJ +UA A+ UA4A5) =60°

Omegem: 60°.
10.3.B07

a) lano: AB, CD — xopael,
VAC:WCB:wBDwWDA=2:3:5:10

Haiitu yron mexzay AB u CD.

Peuienue:

Nycrs VAC =2x=> VAC+UCB+UBD +UDA =
360°= 2x+3x+5x+10x =>x = 18° =

VAC =36°,UBD=90° = LCOA= %(UAC+ UBD) = 63°

Omeem: 63°.

6) Hawno: AB, CD ~ xopapl, VAC:UCB:UBD\UDA=3:5:2:4 (cM. puc.
myHkTa a)). Haittu yroa mexay AB u CD.

PeweHue:

Mycrs WBD =2x = UAC =3x,UCB =5x,U DA = 4x = 2x+3x+4x+5x =

180° 180°-3 _180°-2

= 360° = x= =>udC= 7 ,UBD

430 . Omeem: 450 .

= LCOA =%(UAC +UBD) = LCOA=

10.3.B08
a) [lycts WAB=3x=>UBC=4x,UCD =5x,0 DA =6x
= 3xt4x+5x+6x = 360° = x = 20°.

UBC =80° U DA =120° yron AB u CD pasen —;—(UDA ~UBC)=20°.

Omeem: 20°,
6) Mycrs UDA=3x = UAB=6x,UBC=5x,uCD=4x

= x = 20°, UBC=100°,UAD=60° = yron mexay 4B u CD paseH
%(UBC ~\AD)=20°. Omeem: 20°.
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10.3.B09
B a) lano: AB u AC ~ xopaet, O ~ LEHTDP OKPYNHOCTH
ZABO =23°, LACO = 32°, ZBAC - ocTpuiii,
Hatithn ZBAC.
Pewenne:
N\ / 40 = 0B = LBAO = £4BO, 40 = OC = LOAC =
N >, £OCA= LBAC=LBAO+/DAC= LOBA+LOCA =55,
Omeem: 55°.
6) Mauno: AB u AC — xopnet, O — UEHTP OKPYX)HOCTH (CM. pHC, MyHKTa a)),
£BOC = £180°, ZABO = 17°, ZACO = 71°. Haittu £ZBOC.
Pewenne: TTo npenpinymeMy myHkry £BAC = LABO+ZACO = 88°
= ZBOC =2/BAC =176°
Omsgem: 176°.
10.3.B10
a) JlaHo: A — LeHTp OKpYXHOCTH ¢ pagnycoM AB = AC = AD,
ABCD — BEHIyKITBIH 9ETHPEXYTONLHAK,
ZABC = 54°, ZADC = 43°, Haiitn £BAD.

Penmieune:
D / B LADC = LACD = 43°, ZACB = £LABC = 54°
C

= LBAD = 360°2/ADC-2/ABC = 166°,
Omeaem: 166°. .
6) laso: (cM. pyc. MyHKTA a)). A ~ UEHTP OKPYKHOCTH C panuycoM AB = AC = AD,
ABCD - prinyknnlif 4eTslpexyronbHuk. ZABC = 67°, ZADC = 78°
Haiitu £BAD.
Peirenne:
H3 npeasiayutero nyukra £BAD = 360°-2(£LADC+£ABC) = 70°
Omeem:; 70°,
10.3.B11
B a) £BAM = LMAC = UBM =UMC = BM =
=CM=14 cm.
M Omeem: 14 cMm,
6) £LBAM = LMAC = UBM =uMC = BM =
4 =CM=12cM.
Omeem: 12 cmM.

10.3.B12
a)BO=A0=R=5,BH=8= OH=3= AH = 40" - OH" =
=25-9 =4 M= AC =8 cm. S=-:;-BH-AC=16 oM.

Omeem: 16 cM%,



2
6) BO=A0=R=10cm, AC=12 cm, OH = RZ—-(—%AC) =8cMm = BH =

=18 cm = S=—;—BH-AC=108 oM’

Omeem: 108 cn®,

10.3.B13
a) T.x. B 3Ty Tpameuui0 MOXKHO BIIHCATh OKPYHHOCTb, TO CYMMb! NPOTHBO-
NOJIOJKHBIX CTOPOH PAaBHE! = NOJYCyMMa CCHOBamMuil paBHa

-;—(10+16)=13 cm, BricoTa 10 cm = § = 1013 = 130 oM?,

Omeem: 130 cM?,
6) T.k. B Ty Tpaneuuio MOMKHO BIIKCATH OKPYKHOCTL, TO CyMMBl NPOTHBO~
TOJIOKHEIX CTOPOH PaBHE! => NOJYCyMMa OCHOBakuif pasia

-;-(12+1s)=15 cM = 8= 12-15 = 180 cM”,

Omeem: 180 cM”.

10.3.B14
a) CyMMBI MPOTHBOMOJIOKHBIX CTOPOH PaBHLI => 3T0 poMO = P =4-5 =20 cm.
Omeem: 20 cm.
6) CymMMa npoTHBOMOIOKHEIX CTOPOH paBHa 180° = 3TO NPAMOYrOJAbHHK =>
BTOpAs AHAaroHank pasHa 7 cMm.
Omeem: 7 cm.

10.3.B15 .
a) CyMMbl NPOTHBOMOJIOKHEIX CTOPOH PABHLI, AMMEA CPEaHEH NUHIM —

. 1
NoJyCyMMa OCHOBaHHIT — paBHa 3 16=8cm.

Omeem: 8 cM.

6) Tpaneuus pasHoGoKas, T.K. CyMMa HPOTHBOMNOJIOAKHEIX yraoB pasHa 180°
H CyMMa YFJ0B, IpHHamiexalHx 6okosoi eropone pasna 180°,

= asa yraa no 37° u 2 yrna no (180°-37°) = 143°,

Omeem: 37°, 37°, 143°, 143°,

Yposenn C

10.3.C01
a) LA = 180°-£B-£C = 30°.

o Teopeme cunycos BiA =2R=16 cM = BC = 16'sin 30° = § cm.

Omeem: 8 cM.
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6) (s ycnoBHM ckopee Beero onedarka ZB = 63°, ZC = 87°)

LA =180°-LB-/C=30°, R=- BC

=12 oM.

Omeem: 12 cM.

10.3.C02
B C a5 =%n.ABZ 167
S §,=8:12-167 =96 ~167x =16(6 - )
5 T>6-185>85,.
/ . Omegem: TOM, YTO NEXHUT BHYTPH OKPYKHOCTH.
g P 6) S --l-ﬂ'-ABz—igﬂ'
» ‘g 4
49 49

S2=7-l4-77r=—4—(8—7r),7r<8——7r =S >S,.

Omeem: TOH, YTO JIEKHT BHYTPH OKPYKHOCTH.

10.3.C03
a) Haiinem MeHbLIKit yron, mycTb oH paBeH 6x =» 6x+7x+23x = 180° = x = 5.
= MeHbUIM yroa pased 30°. = R= —Pz—= 12 cm.
-sin30°

Omeem: 12 cM. )
6) Haitnem menbiki yros, nycts oH paset 4x = 4x+9x+11x = 180° =

x =7,5° => 4x = 30° = MeHbwan U3 cropon paeHa 2Rsin 30° = 14 cm. )
Omeem: 14 cM.
10.3.C04 »
B a) Hano: AABC, £A4 = 90°, M, K, L — TOuKM KacaHHs

BNHCAHHOIH Okpyx*HOCTH, AK =7 cM, KC' = 8 cM.

Haiitu fuaMerp onucaHHOl OKPyXHOCTH.

Pemenue;

INycte BM=x=BL,AK=AM=T7 cM, KC=CL =8 cM,
L = (7T+x)+15% = (x+8)> = (2x+15) = 225 = x = 105 cM.

= d=—l-BC=l(105+8)=£cm.
2 2 2

A K C
Omeem: l%}, CM.

6) Nano: A4BC, £4 = 90°, M, K, L — TO4KH KacaHHs BIIHCAHHOH OKPYXHO-
cri, AK =5 cm, KC = 6 cM. (CM. puc. NIyHKTA a). o
Haiitu qnaMeTp onicanHoi OKpYXKHOCTH.
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Peuicuue:
Mycts BM =x = BL, AK = AM =5 e, KC=CL = 6 eM = (5+x)* 4117 =

=(6+x) ' = 2x+11) =121 > x=55cm = d=‘%—BC=-;-(55+8)=6—23CM.

Omeem: ﬁ CM,
2
10.3.C05
B a) LB= ~;—(\JMPK - UMK ) =L MKP + ZKMP — ZMPK

LA = LKMP+ZMPK—ZMKP
K LC=LMPK+LMKP-ZKMP.

M => Yrust TpeyronsHuka 46°, 68°, 66°.
C  Omeem: 46°, 68°, 66°,
P 6) M3 tex ke cameix ¢opMyn creayer, YTO yrisl Tpe-
4 yrojeHHKa paBHEl, 28°, 88°, 64°,
Omeem: 28°, 88°, 64°.
10.3.C06

a) A(1; 2), B(5; 3), D(1; 18). Tpaneuus pasHoGokas.

Susp = Sacp. AB{4;1}, AD{0;16} = cos A(E; E) = !

16
16v17 V17

= sin2(4B; 4D)= & S(BCD)=2S(4BD) =

Ji7
U IR 4,
= 2-5|AB|‘|AD['smé(AB,AD) = Jﬁ-ls--Jl—_7_64cm.

Omesem: 64 cM?,
6) A(3; 2), B(4; 7), C(16; 7). Tpaneuus paBHoOOKas.
12

12426

S(ABD) = S(ACD)a EZ{], 5}, FC‘{IZ, 0} = CO0s Z(EZ, B_C;) =

= sin A(EA'; B?) =2 = S(4BCD) = 25(4BC) =

J26

= 2(%|Ej|~|'1§6|-sin4(52,3—c)} = {2612 —= =60 cM.

5
J26
Omeem: 60 cM™.

10.3.C07

a) A(3; -5), B(28; -5); C(19; 7). AC{16;~12}, BC{-9;-12} =
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= BC+AC =0=> AABC - NPAMOYTOJBHBIM = LEEHTP OKPYXKHOCTH

(28+3‘
2 ’

-5)=(15,5;~5). R=—;-|Z§l=12,5

Omegem: (x-15,5)"+(+5)* = (12,5)%.
6) A(5; -3), B(5; 22), C(17; 13).
A_C"{IZ; 16}, ~B_C'{1_2; -9 = AC-BC =0=> AABC -~ TIPAMOYTONBHBIH

1
ZABC = 90° = ueHTp OKpPYXHOCTH (5 -—%—3) —(5; 29) = —-| AB |—
19 _(25Y
Omsem: (x—5)+| y-—| =|=—1| .
w94 (-5) (3
10.3.C08
¢ a) LB =90°, LHKB = ZHPB = 90° — kak onupaioige-
¢s Ha auamerp = BKHP — npsMOYTOJILHHK.
= PK=BH =14 cm.
K H Omeem: 14 cM.
0) Auanoruuno, PK = BH =12 cMm,
r] .
B o A Omeem: 12 cMm.
10.3.C09
B a) BK = KC, ABMK = ACMK = BM=MC =

=--MC=1—3- 4=1—SCM Omgem: 1—23-CM

AC
K 8 8 2
0) Aunanoruyno, BK = KC, BM = MC;

4 M ¢ MC =—2-AC =2 cM. Omegem: -9— cM.
1 2 2
10.3.C10
B a)AB=9 cM, AC=12 ¢m.

4 MUC

IMycte M — Touka nepecedeRHs okpyxHocTH u AC,

2
= AMAC = AB" = AM—AB —S—I—E
AC 12 4

MC=AC-AM = 341— cM., Omeaem: —24—1 CM.

. 6)AB =16 cM, MC = 10 cM, nyctb AC = x = AC-AM = AB* = x(x~10) = 16%
X*—10x-256 =0 = D =281 = x = 5+/281

Omeem: 5++J281.
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10.3.C11

A a) AAKPx/ZACB =
PK
PR_AK k=SB ak=5 e
CB AC AC 1,5
P K Omaem: 4 cM.
6) AAKP0/ZACB =
f-K—=—'¢—1£:> PK=AP~—C—§=i=2CM.
CB AB AB 2.5
€ B Omaecm: 2 ¢M.
10.3.Ci2
y a) K, P — Touku xacanus AB u BC.
B A4KO, LAKO=90°, OK=r=2cuM
o = AK =JAO* -=0K* =1=> AB= AK+KB =
K AK+OP =3 cM. AAKO®wLABC =
\ 4K OK BC-—OK AB~Q~6 o
AB BC AK i
B P C

= S=—;:AB-BC=9CMZ.

Omeem: 9 e, (8 yCROBHM ckopee Beero onevarxa 04 = V10 )

6) Anasoruuno, AK =vAO' ~OK* =lcM=> AB= 143 =4 M >
T.X. AdKO©AABC.

AR _AB g KO AB 34 1w S=1BC.AB=24 M,
KO BC AK 1 2
Omaent: 24 ov’.

10.3.C13

B ay CK - Tperes Meanana, AM = BE =7 cm

AAOQE = ABOM = BM = AE = MC

= T.X. ZOMC+ZLOEC = 180° = LOEA = LOMC

= AOE= £COM => CO=40= 2 gps = M em.
3 3

Omaem: 7 cM.

6) CK — tpetbs Meanana, 4M = BE, AB= 8s/§
ITo TeM e cooGpaxeHHaM, YTo U B nyHKTe a). 4A/

= BE = CK => AABC pasnocroponnuit. = CK = 1/AC2 —%AB2 =12 cM.

Omaem: 12 ¢cM.
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10.3.C14

a) Ilycte
00,NOC=L,00,NA0=K,0,0,nOB=M

= K, M, L — cepenunbl O4, OBu OC,u0 OA= 0B =
=0C=7cmu 0,0,104,00, L BO,00, LOC
(cienyer U3 OCOGEHHOCTM NOCTPOCHMA UEHTPA
ONnKCAHHON OKpYKHOCTH = OM = OL = OK ~ pa-
auyc pnucaukoli B AO0,0; OKpyXKHOCTH =>

Omaem: 3,5 cM. _

6) Ilo Tem ke cooOpakeHHsM, 4TO H B MYHKTE a), Paauyc onKHcanHOR OKono
ABC okpyxHocTd B 2 pa3sa Gonsuie pagnyca enuncannoli B AO,0,0;. Ok-
PYXHOCTH H paBeH 10 cM.

Omsem: 10 cm.

10.3.C15
£DBC =53°, £LCDB = 64°
a) K3 pasencrsa yrnoB ABD u ACD caenyer, 4To ue- B
THIPEXYTOMBHHK OMHCAHHBIA, T.€, €CiM OMHCATh BO-
Kpyr AABD oxpyxHoCTb, TO OHa npoiaet yepes C. ¢
= LA = LCAD+ZLBAC = LDBC+ZCDB = 117°
Omeem: 117°,
6) ITo Tem ke cooOpaXkeHHAM YETHIPEXYTONbIUK
ABJIACTCA ONHCAHHDBIM , 4 D
= LD= %UABC = ZBAC + £BCA=T79°
Omsem: 79°.
Ypoeekn D
10.3.D01 :
B a) lawo: A4BC. AK — 6uccextpuca, BH — Brico-
© Ta,BO:0H =354, BC= 12 cm, Haiftu paguyc
OKPYKHOCTH, onmucarHoit okono ABC. "
Pewenne: T.k. AO — Guccektpuca A4BH, 10
¢ AB_BO_5_
A H AH OH 4 cos£BAH
= COSZBA11=i=>Sin£BAH=}-=>R=——-—-—BC =—]—%-=IOCM.
5 5 2sinZBAH 5.3

5
Omeem: 10 cM.
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0) Hauno: AABC (cm. puc. nynkra a). AK — 6uccexrpuca, BH ~ BhicoTa,
R =13 cMm, BC = 24 cM. Haiitu BO ; OH.
Perrenue:

BO 1
Io ananoru4isiM cooGpaNeHHAM —— = —————
OH  cos£ZBAH

sinABAH =_B£=—2—‘1—_-_1-.%:>coséBAH=_§. :ﬁ:g
2R 26 13 13 OH 5
Omeem: 13 : 5.
10.3.D02
B a) Jauo: A4BC, okpyxHOCTb HpoxoAuT uepes 4 u C M

nepecekaet AB u BC B Toukax K u P.
ZLABC = 81°, AC = 6 cM, LAKC = 10£KAP. Haiitu R.
K P Pemenne:

AABC=%(UAC-UKP)=4AKC—4KAP=%AKC=81°

A c = ZAKC=90°= R=%AC=3CM. Omeem: 3 cM.

6) Hano: A4BC, (cM. puc. myHKTa a)), OKPYKHOCTE NPOXOAHT uepe3 4 u C |
nepecekact AB u BC B Toukax K u P, ZABC = 58°, LACF-Zakc = 32°,
Haiitu R.

Penrenue:

ZABC =%(uAc-ch) = LAFC - ZAKC =%(UAC +UKP - UAC)

= %UKP =32° = LAKC = 32°+58° = 90°. = R=f2£=4 cM.

Omeem: 4 cMm.

10.3.D03
A a) Mano: AABC, £A4 - Tynoii, AD — seicota k BC,
M OxpyKHOCTE € LeHTpoM B D u paguycom DA ne-
P P pecexact AB u AC B Toukax P u M, AB = 9 cm,
c B w s AP =8 cMm, AM = 6 cm. Haittu AC.
Pewenue:
ITycts B, — cuMMcTpu4Has OTHOCHTenbHO D

Touka B, torna AB,; =9 cMm, AP = 8 cM.
ZACB =.;_(90°—uMK) =%uMA =2ZMRA = AAMP, = A4BC =

ﬂ=ﬂ:>AC=M=§;9—=12CM. Omeem: 12 cMm.
AP AC AM 6
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B 6) Hano: A4BC, £B - tynoii, BD — Bricota k AC.

P OKpYXHOCTb C UEHTPOM B Touke D U pagHycoM
M " DA nepecexaer AB u BC b Toukax P u M.
4G D ¢ BC=12cM, BP =6 cm, BM = 10 cM, Haiitn BA.
Pewenue:
AHanoru4so, nycrs C1 — CHMMETPpHYHA OTHOCH-
tensHo D = BM1 = BM =10 cm, BC1 = BC = 12 cm. ABM PoABAC, =
B4 - BM, = AB= BC,- BM, - 12-10 =20cM. Omeem: 20 cM.
DC "BP BP 6
10.3.004 ’
, a) Hano: AABC, £B = 120°, _l.p_ AB= 7J§ M.
2
5 o OxpyxHocts KacaeTci BC U nponomxenuii AB w AC

B Toukax P u K. Haiitu panuyc atoit oxpyxHocTH.

M Pewenne: .

BP = BM, MC = CK = P = AB+BM+MC+CK =
AB+BP+AC+CK = AP+AK, Ho AP = AK

= %P:AP: BP=-;-P—-AB=7\/§ . O — NeHTp OKpyxHOCTH, BO — Guc-

cexrpuca LPBC = /PBO = —;-APBC = %(1 80°~ £4BC) =30°

73
B

6) dano: AABC, ZC = 60° (cM. puc. TyHKTa a)). —P AC=43cm.

= R=0P=BP-tg£30°= =7cM. Omeem: T cMm.,

Haiitn pa;myc OKpYKHOCTH, . Kacarouiencs C’rOpOHH BC wn npononxenuii
CcTopoH AB u AC.

Peuienne: AHaJIOTHYHO MTYKTY a), nonquM; yro CK = 4J§ CM.

ZOCK =%ABCK =60°= OK = CKtg £60° =12 cm. Omeem: 12 cm.

10.3.D05
B ¢ @) Mlano: ABCD - napannenorpamm, ZC = 15°,
BD = 4 cM. OxpyXHOCTb, OMHCAHHAA OKOJO
7 ABD xacaerca CD. Haiitn S(4BCD).
Pewenue: £4 = 15°, T.x. DC — xacarensHasd, TO
4 b ZBDC = ZBAD = 15°=> AD = BD = BC = 4 cM.
S(ABCD) = 25(ADB) ='2-%-AD- DM +sin ZADB = 4-4-sin 150° = 8 cm’.

Omsem: 8 cM>.
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0) Hano: ABCD — napannenorpamMM, £B =75 AC=6 cm.
4 B .. Oxpyxtocts, onucanras okono ACD kacaetcs BC.
Haiitn S(ABCD).
Ananornuno, AB=AC=DC =6 cM, LACD =
D c = 180°-2/44DC = 30° = S(ABCD) = 25(ACD) =

= 2—;—AC~DC~sinZ_ACD =18 cM’. Omeent: 18 e’

10.3.506
a) Hano; ABCD — tpaneius. AD =36 cM, BC =12 M,
K LA+£D = 90°, Haiitn panuyc OKpy:XxHOCTH, MpOXO-
B aswed yepes ToukH A U B W Kacaiowe#cs npaMod
c CD, ectu AB=16 cMm.
E Pemenue:
Mycte AB u CD nepecekatotesa B Touke K = ZAKD
= 90°, okpyxkHOCTb Kacaerca CD B Touke E,

ABKCooAAKD:>£!—(—=£=l=> T.K. AB=10cm
AK AD 3

= KB=5cMm KE*= KBKA=515=175= KE=5\3
S 1
53 3

ZABE =150°, AE = AK? + KE? =10\/§=> R=i—=10 CM.
2sin ZABE

tg ZKBE= = £KBE =30°, BE=VKB*+KE* =10cm

Omeem: 10 cm.

6) Hano: ABCD — tpaneuns. AD = 50 cm, BC = 30 m,
CyMMa YIJI0B NpH OCHOBanuM paeHa 90°, CD = 16 cm.
Haiity pagHyc okpyXHOCTH, MPOXOAsILER uepes To4-
ku C u D ¥ xacawiueiics npamo# AB.

Pemtexue:’

Ananorauio, ABNCD =K, OXpyXHOCTb KacaeTcH

ABr L, ABKCooAAKC=>§£=z:> KC=24=3-8
KD 5

KE =JKC KD =+J24.40 =815 ; EC=vEK? +KC* =166 ;
EK_ 815 5

sinZECK == =82 N2 - e JEK + KDY =815+ 25 =

EC 166 242’

=840 = 16\/1—0- = R=. LD = l6Jl_d =32 cM. Optaem: 32 cM.
25inZECD 5

22
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c a) Jlano: ABCD — ONHCaHHbIH 9ETHIPEXYTONIBHHK.
B D UAB:UBC :UCD;UDA=1:5:2:10, AC=5 cm,

BD =8 ¢m, Haiitu S(4BCD).
V \ ( )

4 Pewneune:
IMycte UAB = x = x+5x+2x+10x = 360° = x = 20°

= ZAOB = —lz-(uCD +WUAB)=30°

=>,S(ABCD):%AC-BD-smAAOB=l-5~sv%= 10 em?.

[ &

Omeem: 10 oM,

6) Mano: ABCD — onHcaHHBIH YeTHIPEXyFOJLHHK, (CM. PHC, NYHKTA a)).
VAB:VBC VCD: uDA—l 12:5:18 ,AC =17 cM, BD = 4 cm. Haitru S(ABCD).
Pewenue:

Ilycte UAB = x; = x+12x+5x+18x = 360° = x = H°

= ZAOB = —(uAB +UCD) =30°

= S{ABCD)= —AC BDsin ZAOB =% 4-% =7 M,
Omeaem: 7 o>,
16.3.D08
B a) lano; A4;, BB;, CC; — meauanut AABC,
BC =43 e, £BAC = 47°, ZBMC = 133°
c Ay Haiitu A4,.
1
PeuieHue:
Yetwipexyronsiuk AC,MB, — snucanuuii
. B, € ZACM+ZABM = 180° = ZABM+MB,C =
= LAC,M = LMB,C => AAC,CoAMB,C
1
—AC
SC_2° L uct-dec o AC—TCC
AC ECC 3
LMAC = LB,C\M = ACAM®ACC B, =
2 2
Z44, 2cq
=>.%__=_3r_.=>ﬁ__.§£=.‘[§_ = AA, Bcogom

Omeem: 6 cM.
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6) lano: A4y, BB, CCy — Menuanel A4, = 3\3. /BAC= 54°, ZBMC = 126°.

Haiith BC (cM. puc. nyHKTa a).
Peuenne:

C noMoILBI0 TakKX XKe paccyxaeHu#, nonyuum, yto BC = —%AC =6 cM,

Omeem: 6 cM.
10.3.D09

a) Hano: AABC; BE — mennaua, AB-BC = 4 cm.
M, N, K — touku kKacauus cTopoH A4BE suucan-
HOH OKpyxHOCTBIO, P, S, T — TOUYKM KacaHHs CTO-
pon AEBC BnucanHoit okpyxxHocTs10. Haiitu PN.
Pemenue:

AK =AM, MB = BN, BP = BS, SC = ST, EK = EN,
ET=EP; AE=EC = AK+KE = ET+TC => AK-TC = ET-KE=EP-EN = PN =
=> AM-SC = PN, BN~-BP = PN = BM-BS = AB—-BC = (AM+MB)y{(BS+SC) =

A KET c

= (AM=SC)+(MB-BS) = 2PN => PN = -;—(AB—BC) = 2cM,

Omeem: 2 cM.

6) Mano: AABC (cmM. puc. nyukra a)); BE — Meanana, BC-4AB = 6 cm.

M, N, K ~ touku xacauus cropou A4BE BnucanHOH OKpyKHOCTHIO.

P, S, T — Touky kacauus cropod AEBC BrincanHoii okpyx)Hocteio, Haiitu PN,
Pemenue:

1
C noMOLLBIO TAKUX XK€ PACCYMACHUH MOTyunM, uTo PN = Py (BC-4B)=3 cMm.

Omegem: 3 cM.
10.3.D10

a) Jlano: Jige oxpyxHOCTH € ueHTpamMH B O 1 O, — Ka-
catores B Touke C. 4B — npoxozaut uepes C, AC =6
oM, BC = 7 oM, panuyc nepsoii okpyxHocTH 12 cM.
HaiiTu paanyc BTOpo#i OKpYXHOCTH.

Pemenne:

T.k. oxkpyxHoCTH KacatoTes, To C — nexHt Ha npamoil 0,0, =

A40,CoABOC = 9E _AC 60 9C BC 140
0C_ BC P

2

Omeem: 14 cM.

6) lano: (cM. puc. nyikTa a)). Jie OKpyKHOCTH ¢ ueHTpaMHu B O, ¥ O, — Ka-
caroTes B Touke C. AB npoxoaut uepes C, AC = 4 cm, paguyc nepeoif — 8
cM, paauyc sTopoit — 10 cm, Haiitu BC.
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Peuienne:
Paccyxas aHaIOrHYHO, MOMY4HM

_@E_CO - BC= AC-CO, _ 4-10=S
AC CO Co, 8
Omsem: 5 cM,

10.3.D11

a) Jauwo: OxpyXHOCTb ¢ UeHTpoM O, Kacaercs
OKPYXHOCTH C HeHTpoM B O, B Touke B, panuyc
nepBoit 4 cM. m — of1as kacaTeNbHas Yepe3 Tod-
Ky B, | — apyras o0was xacarensHas, mNi=A4,
AB = 6 oM. Haiitit panuyc BTopoil okpyXHOCTH.
Pemenue:

AK=AB =AM = KM= 24K = 12 cM.

Iycte r — pannyc Bropoii okpyxHnoctH. [1poreaem OH || I = O,H = KM =
=12 CM, O\H= OIK—OZM {4—r (H MOXeET JeXarh H Beite O), 0,0, = r+4
= 0,0’ = O H+0,H,? = (r+4)* = 144+(r-4)* = 8(2r) = 144 = r =9,
Omeem: 9 cm.

0) MaHo: (cM. puc. nyHkTa a). O,K = 18 cm, O,M = 8 cM. Haiita 4B.
Pemeune:

JleHcTBYA Takke, NOJYYHM, YTO 4B = l\/oloz2 ‘O:HZ =_1.J252 -10° =6+
4 4

Omgem: 6 cM.

10.3.D12
a) Mano: JIBe OKPYKHOCTH KacalOTCA BHEII~
HHM oGpa3omM B Touxe K, panuycel OKpy* HO-
creif S oM u 15 cM, OKPY>KHOCTH BITHCAHKEI B
yron A, o61as kacarenbHas MepeceKaeT yroi
A B Touxax B u C. Haiitu paauyc okpyxmo-
CTH, onHcaHHO#H okono A4ABC.,
Pemernine:

s npeariayieli sazatn creyer, uro KC = %,/0,022 -O,H* =

="1;V 20°-10° =§'\/§ = BC =2KC = 5\3 (1.x. AABC pasroGenpennsii).

sin Z0, OH--Q—I--I-———12=l = LO,0,H = LO,AN =30°
G0, 20 2

BC 53

25m£BAC 2 ﬁ

2

= ZLBAC=60°=>R= =5cM. Omeem: 5 cm.
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0) Jiano: [ise cxpymHocTH ¢ Hentpami B O) H O, Kacarotes BHeI UM obpa-
3oM B Touke K (cM. puc. nyHkTa aj). Paguycel okpyxHocted 4 cM 1 12 cM.
O6was racatenstas nepecexaet yron 4 B B u C. Hailta pannyc onucaHHo#
o0k010 A4 BC oxpyKHOCTH.

Peurene:

1 1 - S —
Auanorkyso a), AC = Z\/O‘OZZ —OZH2 =Z\/l6' -8 =2J3,

BC=2KC= 4.3, sin ZO,0,H = i _8 1., 20,0l = £0,AN =30°
. 0,0, 16 2
— /BAC=60°= R=—uZC W3 ‘=4 oM.
2sin ZBAC NG
2

Omeem: 4 cM.
10.3.D13

a) Jlano: JIBe OKpY*XHOCTH, Kacaloluecs BHELU-
HUM 00pasoM, KacarTCs TPEeTeH BHYTPEHHUM 00-
pasom paauyca 14, Haittu nepumerp 0,0,0; (O,
0,, O3 — LUCHTPBI OKPY>KHOCTEH). '

Pewenue:

Tx. O K=04,0,K=0,B=

P = 0;0,10,K+K0,+0,0; = O;0,+0,A+0;0,+
+ OB = 03;4+0;8 = 14+14 =28 cMm

Omeem: 28 cM.

6) Hauo: [iBe okpyxHocti: (O, O,), Kacaloluecs
BHEWIHUM 00pazoM, KacaloTca Tpetell O; BuyTpeHHuM obpasom, paauyc
Tpetnelt 11, Haiditu nepumerp 0,0,0;.

Pewienue:

Ananoruuto, P(AO0,0;) =211 =22 ¢Mm,

Omegem: 22 cMm.

10.3.D14

a) Haso: Tpu oxpyxrocth (Oy, Oy, O;) panuycamu 2 oM,
3 cM u 10 cM ONAPHO KACAIOTCSH BHEIUIHHM 06pasoM.
HaiiTu paanyc okpyXHocTH, BrincaHHoi B AO,0,0;.
Pewense:

Croponst AO,0,0;: (2+3) = 5 ¢cm;

(2+10) =12 cM; (3+10)=13 cm

3TO NPAMOYTOTEHBIH TPEYrONbHHK.

28 5.12

=———————=2cM. Omsem:2cM.
P 5+12+13
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6) Hano: Tpu oxpyxuoctu (O;, O,, O3) pagnycamu 4 cM, 8 cM 1 12 cM no-
NapHO KacaloTCs BHEWHMM ofpazoM. Haiit pam{yc OKPYKHOCTH, BIIHCaH-

Hoil B AO,0,0;.
Pewexue:

Croponst AO,;0,05: 12 M, 16 cM, 20 cM ~ 9TO NPAMOYTONBHEIH TPEYTOILHHUK.

28 12-16
D r=—=———
P 12+16+20

Omsgem: 4 cM.
10.3.D15

Oy

a) llano: JlBe OKpY>KHOCTH pajaHyca-
MHu 36 cm # 49 cM KacaloTcs BHeu-
HUM 00pa3oM ApYr Apyra H HEKOTO-
por  mpamoit.  Hailith  paanyc
OKDPYXHOCTH, Kacalollencs 2-X AaH-
HBIX H HEKOTOPOH NpAMOH.

Pewenne: -

ITyeTs r — paanyc 3TOH OKpPYKHOCTH,
caenaem nocrpoeHue. YKa3aHHOE Ha

pucynke. [To oaHo#H 13 npeasIAyn(HX 33134

KM = /(49 +36)? - (49 -36)* = [2(36)(2-49) =2-6-7 =84 cm
Jance O(K = 49—r, 0,M = 36-r, 0,0, = 49+r, 0,05 = 36+

= 0,07~ 0K +\J0,07—0;M" =84

2
= 2J49r + 2\36r =84 = 13Jr =42 ¢ =(%) o,

2
Omsem:. (12-) M.
13 .

6) Jauo: e OXpPYKHOCTH paguycamu 25 cM u 64 cM KAcaroTCA BHEUIHHM
06pa30M ApYT Apyra H sexkoTopoil npamoi. Haltu panuyc Gonblueil oxpyx-
- HOCTH, Kacaroleics 2--X JaHHBIX H IPAMOH,

Peusexue:

[TycTb 9TO OKPYRHOCTH € LieHTpoM O, H patuycom R. Toraa

KM =\J(64+ R)>— (64 - R)* =16JR

KO, = J(64+25) - (64 - 25)* =80

OM = J(64+ 25 —(R-25)" =10JR

2.
Omasein: (32) M.
13/

12-4039

:>KM<—'KO+OM

80 = 26«,/’_:R []J
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punoxenue 2

3azayn no TCOPHHU BePOATHOCTEH H CTATHCTHKE

Yposenb A

11.1A01
a) 6000-0,0059 = 35,4=35 6) 7000-0,0118 = 82,6~83
Omeem: =35 peknamMauuii. Omegem: =83 pexiaMaiu.

11.1A02
a) Beero 15+11 = 26 kapanpauiel => BEpOATHOCTH TOTO, YTO JAOCTAHET CH-

) 15

Hvit —. Omeem: —.

26 26

6) Becero 19+15 = 34 kapanpalita => BepOSTHOCTb TOT'0, YTO JOCTaHYT CHHHIA
19

— . Omegem: —9 .
34 34

11.1A03
a) Ynopanoaum Beibopky: 14,1; 14,1; 14; 1; 14; 4; 15,9; 26; 37, 29,3; 32,5; 35.
Cpennee apudpmMernyeckoe 22,24; Meanana —1—5-’—9—2i—2-—6- = 20,95 ; mona - 14,1.
0) Ynopszounm BribopKy: 22,9; 25; 1; 31,3; 32; 34,6; 43,9; 44,5; 44,5; 44,5; 44,8,
43,96+ 34,6

Cpennee apudmeriueckoe 36,81; Meanana —-2—— =39,25 ; Moma—44,5
11.1A04
4957 4959
a) p=——m. 6) p=——-.
) P=%5000 ) P=5000
Omegem: ﬂjl . Omeem:. 19-5—2 .
5000 5000
11.1A05
1
a) Becero npoaado 197+321+207+352+112 = 1189 Gunero => p =13_128§ .
Omeem: ﬁz 0,27.
1189
217
6) Beero npoaaxo 276+221+217+367+107 = 1188 OGuneroB = p =—1—]—§§ .

Omeem: —g-llz 0,18.
1188
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ll 1A06

a) 100%—1 16% 6) ﬁ)‘ 100%=2,3125%
Omeem. 1,16%. Omeaem: 2,3125%.
11.1A07

a) HeucnpasHeix 1000-57 = 943 = yacTOTa H3rOTOBJCHHMS HEHCHpPaBHBIX

243 100=94,3%. Omeem: 94,3%.

1000 :

6) Heucnpassunix 100047 = 953 = uacToTa H3TOTORJICHHUA HEHCHPABHBIX
) 33 100=95,3% . Omesem: 95,3%.

1000

11.1408

a) YnopsanouuM: 129; 129; 130; 141; 142; 144; 145; 147; 150; 151
meauana 143; Moxa — 129, pazmax psma — 151-129 =22,

6) Ynopanounm: 147; 148; 15; 151; 154; 155; 159; 168; 169 169
menuana 155; Mona - 169, pasmax papxa — 22.

11,1A09

a) BepoATHOCTb MOABIEHHA KpoJHKa-aibOuroca p = 1—(136 => 34 rOA pOIHT-
ca npuMepHo 14 am6uHocoB. Omeem: 14.

1
6) BeposTHOCTH MOABIEHHA KposiHKa-anbGHHOCA p =Ea = 3a roa poauT-

¢4 IPHMEPHO 400-%: 4 anmpbunoca. Omseem: 4.

11.1A10
a) YoopsmouuMm: 12,6; 12,7; 12,7; 12,7, 12,7; 12,8; 12,9; 13; 13,1; 13,2; 13,3.
moxaa — 12,7, meauana 12,8, pasmax 0,7.
6) Yopanouum: 14,6; 14,6; 14,7; 14,7; 14,7, 14,7, 14,8; 15; 15,1; 15,2; 15,3
moxaa — 14,7, menuana 14,7, pazmax 0,7.

Yposens B

11.1.B01
a) Mycre Tam 6510 X MOHET, MOTOM cTano (x-15) asyxpyoaessix u 30 py6-

x=15 M x=15 11 o0 oo
(x-15)+30 26  x+15 26
= 11x+11:15 = 15x = 15:26+11) = x = 37.

Omeem: 37.
12* 355
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6) Iyctt B wkarynke 6b10 x Mower. ITotom crano x—7 IBYXpyOneBbiX M

14 pyOneBeIX N0 YCIOBHIO ___LZ__, 31 —p ——— x=7 =§~]- =x=38.

(x~7)+14 45 x+7 45
Omeent: 38.
11.1.B02
a) Bcero 19+28+37 = 84 4enoseka, 13 Hux 19+37 = 56 yenoeek paboTaloT B

6anke = p= 6=2-. Omeem:—z-.
84 3 3

6) Bcero 35+27+46 = 108 yenosek, 13 ux 46+35 = 81 pabotaer B 6anke =

81

=—, Omeeng.
108 4 4
11.1.B03

a) Bcero npoaano 356+206+180+320+123 = 1185 Guneros B eponeiickne
cTpanb; 206+180+320 = 706 6unercs.

706

1185
6) Bcero npogano 1714243+248+420+122 = 1209 6uneToB B ¢BpONCiHckHe
cTpaux 248+248+420 = 916 6uneros.

= p= ~ 0,60, Omeem: ~0,60.

= p ~% % 0,76. Omeem: =0,76.
11.1.B64
a) [Maowane  Mexay  MaJieHBKMM M CDEIHHM  KPYroM  paBHa
=7(7° - 1) =487 . [nowane Misern 78’ = 64x = p = —— A8z —1
64zr 4

"

3
Omeenr. —.
4

6) [nowans MexkIy MATEHBKHM i CPEHUM KpyroM pasHa 75° — 74> =97 .

TInowans Muwenn paga 497 = p=-—— I _9
497: 49
9
Omgen: — .
49
11.1.B0S
a) Beero orxoaut 12+45+9+1 = 27 anekrpuvek. Jo [Tuenkuno umyt 5+9+1 =
15 5
=15 anexrpuuek = p=—=—
JNEKTpUUEK => p 279"

Omeern: 2 .
9
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6) Beero otxomut 6+2+4+3 = 15 snextprnuek. Jlo Epmoso exer 2+4+3 =9

NEKTPHUEK => ——9——3

KTp = p 5 5
Omeeng.
5
11.1.B06

a) Mnomwanes nucra Gymaru 122 = 144 oM, n.nouxé.ns fIOBEPXHOCTH He
Cofiepkalied TOYeK MEXTy MankiM W GonbiMM  KpYroM pasHa
(144 -367) =144 -35% . '

 144-35x

144 -357
=>p Omsem: ———,

144 144
6) [Mnowans ucra 102 = 100, niouwane MOBEPXHOCTH HE COjiepKalLeil Touek
MEXTy ManbiM H GonbituM kpyrom pasna (100 -97)+ 7 =100-8x .

10087 2527z
= p= . Omsem: .
144
11.1.B67

a) [ycTs CTOPOHBI MPAMOYTOIBHAKA a M b ‘
=> myotank pomOa pasHa ab —4 (-l—(la) [lbn = ab

202 2 2

Spouﬁa 1 1 -
D> p= =— , Konu4yectso Touek 2700-—=1350

Seone. 2 2
Omegem: 1350.

: S
0) Axanorudso SPMB =%= P = KOIH4YECTBO ToueK B pombe
pa

15300 % = 2650 Touek.

Omeem: 2650 Touex.,

11.1.B08
47 49
a =~ 39200 = =98000
) 0,0012 2 0,0005
Omeem: = 39200 . _ ~ Omeem: 98000.
11.1.B09 '
a) Konuuectso poausaixca acsovex: 5000-2489 =3911

2511
= 4acToTa pOXKACHHUA JICBOYCK:
P A 5000

100% = 50,22%. Omeaem: 50,22%.
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6) Konudectro poausuimxea gesouek: 2000-1077 =923

=> 4aCTOTa UX POMKAECHHA 92030 100% = 46,15% . Omeem: 46,15%.

11.1.B18
a) BepoATHOCTB TOrQ, YTO Cpeau BCEX HTHL{ MBI HaliIeM OKOJLUOBAHHYIO,
125-75

2
paBHa 7 => BCEro NTHI =~ 4690 nTHu,.

Omeem: =~ 4690 nTHLL.
6) BeposATHOCTb TOrO, YTO Cpeau BCEX NTHLI NOMYJIAUHH BCTPETHTCA OKOJNb-

7 100-125
LIOBaHHas, paBHa -12—5 => YUCJIEHHOCTD NOITYJIALHH ——7—— = 1790 nTHIL.

Omeem: ~1790 nruu.
VYposens C
i1.1.Co1

a) durypa — npaMoOyroibHUK €O cropoHamu 14 u 8. Torna xpyr Gyner je-
XaTh B 3TOM NpPAMOYIoJILHHKE, €C/IM LEHTP Kpyra OTCTOHT Ha PAacCTOAHHH
21 OT CTOpPOH NMPAMOYFOJILHUKA W JICKHUT BHYTPH NpPAMOYrOJIbHHKA, T.€. Ji€-
HHT B NPAMOYTOJILHHKE CO cTOpoHamMu 12 cM 1 6 cm.

6-12 9 9

p=——=—. Omeem: —.

14-8 14 14
6) Purypa — npaMoyrosbHYK €O ctopoHaMH 12 u 10. paccyxaas aHanorH4yHo
NOTY4HM, YTO LIEHTP KPYTa JIEKHT B IPAMOYTOJIBHHKE CO CTOpoHamu 6 1 4.

6-4 1 . 1
p=——=—. Omgem: —.

12.10 5 5
11.1.CG2

a) MoxHO cuHTaTh, YTO HA KOOPAMHATHON MJIOCKOCTH U3 KBAaRpaTta ¢ BEp-
wunoit B (0; 0), ctopoHoii | ¥ cTOpOHaMH Hapa/UIeAbHBIM OCSM, Hayraa Bbl-
6upaercsa Touxa. Torma y<0,2x eciu Touka JIEKHT HUXe mpaMol y = 0,2x,

TJIoWaas Tpeyronskuka ¢ BepiiMHamMd B (0; 0), (l;%), (1; 0) paBHa

_l_.l.1=_l_ = ,;:i’*:i:i. Omaeaem:. —1-
25 10 S 10 10

KBLIP.
6) Paccyxaas aqajgOrd4HO, TONY4YHM, YTO TOYKH AOIAKHB! JICKATH HHKE
2

npsamoit y = 0,6x, T.e. B TpeyroisHuke ¢ epwtHamu (0; 0); (1; 0); (I- %J -

€ro Jiowansb.



11.1.C03
a) Cymma OyneT pasHa 4, €Ciii BuINAACT OJHAa H3 CICAYIOLIUX KOMOHHaUHit:
(1; 3), (2; 2), (3; 1) BepoATHOCTb BBHINMAAEHUA Kakpoit KOMOWHAUUW paBHa

1
—+—=—, TOrAa BCPOATHOCTL TOrO0, YTO BBIMAACT B CYMMC H paBHa

3-—=i. Omeem:—l-.
36 12 12

6) Cymma OyneT paBHa 5, ecnii BoiNafeT OAHA K3 CIEMYIOMIMX KOMOHHALMIL:

(1; 4), (2; 3), (3; 2), (4; 1) BepOATHOCTH BBIMAJAEHUA KOKIOH —;—6-=> HCKOMas

1 1
BEpOATHOCTb paBHa — =—. Omeem: — .
36 9 9

11.1.C04

a) Bropoit Moxer cTaTs Ha 8-9-1 = 71 nepekpectok, M3 Hux 7+8 = 15 — Ha-
XOAATCA HA OHOM ysivue ¢ 1-M.

15 15
= p=—_ Omeem:. —.

71 71
6) Bropo#i Moxer cTark Ha oaun u3 5-10—-1 = 49 nepexpectros. M3 Hux 4+9
= 13 HaxoJATCA Ha OAHO# ysHule ¢ 1-M.

11.1.C05
a) BepoATHOCTS TOrO, YTO BHINAAET 6 paBHA
1 2 3 8 3

=1-3—-2—=1-—-—=—_, Tk 12 = 6+6, TO 3a ABa OpocaHHa
Ps 14 77714 14 14 poca
3 3 9 9
BBINAZET 12 ¢ BEPOATHOCTBIO ——=——. Omaem: — .
14 14 196 196
6) BeposTHOCTB TOTO, YTO BBITIAJET 6 paBHa
1 2 3 8 7
=]l-3—=-2t—=lweme——=—_. Tk 12 = 6+6, TO 32 nBA 6pOCaHHA
Pe 8 79 18 18 18 Fea e
7 7 49 49
BBHTAZET 12 ¢ BEPOATHOCTBIO ———=——, Omeem: —
18 18 324 3247
11.1.C06

a) Ilyctb x — MoHeT 6bLI0 B IIKATYJIKE, IOTOM CTAJIO (X-5) — nByxpy6neBblx
u 10 pyGneBsIx, TOrAa NO yCIOBHIO

x=35 -3 10

x+5 x+5

=>x-5=30=>x=35. Omsem: 35 MOHET.
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6) ITycts x — MoHeT 6110 B WIKATYJIKE, NOTOM CTANO (x-17) — m;yxpyﬁnenux
u 34 py6aessix, Bcero x+17 MoHer. Toraa no ycioBuio

x-17 _ 7. 34
x+17 x+17
Omegem: 85 MOHeT.

11.1.C07
3azauy MOXKHO HHTEPIIPETHPOBATE, KaK CiTy4aithblii BbIGOP TOUKH (X; y) Ha KO-

OpPAUHATHOM INOCKOCTH U3 kBanpara ¢ BepiuuHamy (0; 0), (0 1, (1; 1),(1;0).
Torna rouku rae

a) y<4x, He Jiexar Bbillle NPIMON ¥ = 4X, T.€. B TPEYTONBHHKE C BEPUIHHAMH

= x=2-34+17 =85 MoHer.

1
0; 0), (%;l), (0; 1) nmnowanelo 5:1‘—1 =%, T.c. Miowans Gurypst, rae

7 7 7
y<4x pasHa 3 a nnomaab Beero kpaaparal = p =§—. Omeem: -8- .

6) »<5,6x, He nexar BILC NPAMOI ¥ = 5,6x, T.€. B TPEYTONbHHUKE C Bep'l_uu-
5

1 110
Hamu (0; 0), (0; 1), 1}, naowaasio —— =—, T.€. Iowane prry-
(05 0), ( )(5’6) anbo = dury

pul, rae y<5,6x paeHa ]—% = :—é , @ IUIOWAAL BCEre Kpagpara 1.

= p=ﬂ. Omgen: ﬂ
56 6

11.1.C08

a) Bravane BepoaTHOCTS BeITalMTs "M" paBHa E =—5; MOTOM BEPOSTHOCTH

"ot

4 7
BBITAWIMTD "a" paBHa — TE MIOTOM BEPONTHOCTH BhITAlThL "M" paBHa ]—6, H,

HAaKOHEL, BEPOATHOCTh BRITAILMTDL "a" paBHa

3 1 24 71 28 28
—me— D pEma e Omsem: — .
9 3 31110 3 495° 495

10 5 A
6) Brauane BepOATHOCTL BHITALIKTH “n" paBHa E—E ; BEPOATHOCTL BBITa-
Al . 6 wan
wuTe "A" Ha BTOpOM L1are paeHa '1—5", BCPOATHOCTL BBITALLHTE "N Ha

9
TpeTheM u1are vy U BEPOATHOCTH BBITAUIUTH "a" Ha YETBEPTOM LIare

5 52 9 5 45
—D pE=——i—e— = ——  Ongem: ——,
13 8 51413 728° 728
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11.1.C09 .
a)PmoueHox222223344445555
Cpennee apudimernieckoe — 3,4 ~ 3, Moaa — 2, Meanana — 4.
Oméem: BLIFONHEHE — MEIHaHa, HEBBITOIHBI! — MOIa.

6) Panonenok 2,2,3,3,3,5,5,5,5
'Cpennee apudmernueckoe — 3,6 ~ 4, Moza — 5, meauana — 3.
Omeéern: BLIFOAHBIN ~ MONA, HEBLITOAHDI — MEQHANA.

11.1.C10
a) Ha 1 ra 25+35+20+26 = 106 xpoiisbix aepesbes = na 200 ra 21200
XBOHHBIX AEPEBLEB .
Ha 1 ra 16+18+27+30 = 91 aucreenHoe pepeso => Ha 200 ra 18200
JNMCTBEHHLIX AepeebeB. Beero 39400 mepesbes.
Omeaem: 39400 nepeBres, 18200 nucTBEHHBIX.
6) Ha 1 ra 24+23+17+28 = 92 xsBolinbx Aepesa. 14+10+35+27 =
JMCTBeHHBIX acpesseB. Ha 200 ra 18400 xsoitnbix u 17200 m«c’rnennux
nepeBnes, Bcero 35600 nepepben.
.Omeem: 35600 nepesnes,’ 17200 MUCTBEHHBIX,

Yposear D

11.1.Dot ,
a) TpeyronbHuk MoXHO 6yAeT COCTaBUTH, €Cii nocne 3-Xx Bblf)OpOB ocTa-
Hetca 6o oTpe3ok iMHbL 3 cM, AHG0 OTPe30K WIHHE! 16 CM, 3TO BO3MOM-

1 1 1 1
HO C BEPOSTHOCTBIO —+~=—_, Omeem: —.
4 4 2 2

6) Tpeyronbuux MOXHO OyAeT COCTaBHTDb, €CNH HOche 3—X BLIOOpPOB OCTa-
" Herca nubo 27 cm, b0 oTpesok 7 CM, 3TO BO3MOIKHO C BEPOSTHOCTHIO

~4—=—_, Omeem: —
4 4
11.1.D02

a) Bepoarnocts Toro, 4ro aBTobyc He MOMOMICT B NEpBHIC HOnwaca panna

re , TOFAR-BEPOSTHOCTh TOTO, YTO OH MOAJET B nocaeayouyie 30 Muy. pasHa
11 4
;zz—z? Toraa BepoOATHOCTb TOrO, 4TO aBTOOYC HE HOAOW/IET B TEYCHHE

1 4 9 9
Yyaca paBHa —:-—— =—, Omeem. — .
525 25° 25
6) Bepoardocts Toro, 4to aBTo6YyC He noxpoliner B nepebic 20 MUK, pasHa

3 2
]_3 =§ , TOTAA BEPOATHOCTH TOrO, YTQ OH HOMAET B credytcue 20 MuH.
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23 6
paBHa 33T Eg:> Bcpoxmoc-rs TOro, YTO OH NCHOCT B TeueHue 40 MUH
2 6 16 o
paBHa —+—— =—, BEPOATHOCTb TOTO, YTO OH HE NOHICT B TeueHrie 40 MHH
5 25 25
16 9 o
paB:a 1——2-§=2—5, BEPOATHOCTh TOTO, YTO OH MNOHIeT B caexyrowue 20
9 27
MHH. PaBHa —:—— = —— = BEPOATHOCTb TOT0, ¥TO aBTOOYC NOHAET B Teue-
5 25 125
2 6 27 107 107
HME Yaca paBHad — +—+ ——=~——_, Omgem: — .
5 25 125 125 125
11.1.D03
a) BepoaThocTe jgocTarh 2 pasHbIX JEA€HUAa M3 MPaBOro KapMaHa paBHa
3 7 7
—t , BEPOATHOCTE JOCTaTh 2 pa3HbiX fCICHLA M3 SEBOTO

10971009 15

2 8 8 2 16
KApMaHa paBHa —:—+-——+—=-— > BEPOATHOCTHL TOro, 4T0 ManbBHHa
109 10 9 45 .

J0CTa/Ia IEACHUB! H3 NPAaBOro KapMaHa pasHa

7
15 2
p= 15 . 21 =2. Omeem:; —l-
7 +£ 21+16 37 37
15 45
6) BepoATHOCTb BOCTAaTh 2 pasHLIX JIEACHUA M3 MPaBOro KapMaHa paBHa
5.5 8 2 9 6 6 9 18
. =— . a H3 IeBOrQ ~—— - ——+ —— = — => BEPOATHOCTh TO-
1213 12 39 15 14 15 14 35

ro, 4to MansBiHa AocTana JeaeHIUbl H3 npaporo xapMaHa paBHa
20

39 20-35 700 350 350
= . Omeem: — .
20 18 20-35+18-39 1402 701 701
39 35
11.1.D04

a) BTopas wisKca He CONPHKOCHEECH C MEPBOM, €CH €€ UCHTP JIEKHT BHE
Kpyra paguyca | B UEHTpE, @ caM LICHTP KJIAKCHI JIGKHT B TPAMOYTONEHHKE
pasmepamu (18-1) Ha (27-1) oM.
Orcioma p = 26:17-7 = 4427 . Omeem: 442-7 .

26-17 442 442 _
6) Bropas Kiikca He COMPHKOCHETCA C MEPBOM, €CH €€ LEHTP JISKHT BHE
kpyra panuyca 2'0,4 = 0,8 ¢ UEHTPOM B LIEHTPE NPAMOYrOJIbHHKA, CaM HEHTP
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KJIAKCBI JIEXKHT B NPAMOYTroibHUKe ¢ pasmMepamu 18-0,8 = 17,2 cm na 27-0,8
=26,2 cM.
17,2-26,2-0,8°7 _450,64-0,647 563,3-0,87

17,2-26,2 450,64 5633
Omeem’ w .
563,3
11.1.D05
a) BepoATHOCTb BBIOPOCHTE IpaHk ¢ 5 paBua 1——3:—-2——i
P pocHT® P P 4720 20

3a 2 Gpocanus BeinageT 11, ecnu BLINAZET OjfHA U3 CNEAYIOHHX KOMOHHa-
uuii (5; 6) unm (6; 5), BepoATHOCTH 3TOTO paBHa

1 3 31 3 3
—t—r—=——_ Omegem: — .
20 20 20 20 200 ° 200
6) BepoATHOCTH BLIGPOCHTH Ipatb ¢ 5 paBHA 1—%—% = %

3a 2 6pocanua Beimaget 11, ecad BhITIadET 0JHA U3 CIEAYIOMHX KOMOMHa-
uuf (5; 6) wu (6; 5), BEPOATHOCTB 3TOr0 PaBHA
11
——t—i— == Omgem: -L
8§ 4 84 16 16"

11.1.D06 .
a) BeimyckHuk Mor BTpeTHTh 37+48+29-1 = 113 OmHOKYPCHMKA, W3 HHX
37+29-1 = 65 u3yualnd HHKSHEPHOE Aea0 = p=16T53 . Omeem: %
6) BeIMyCKHHK MOT BTPETHTh OJHOrO M3 47+46+17-1 = 109 cBoux ORHO-
KYPCHHKOB, H3 KOTOpbIX 47+16 = 63 H3ydaJiH HHKEHEepHOe Aeno —

63 63
p=-——. Omeem: — .
109 109
11.1.D07
a) B wiy6e 9 6nonaunos, 10 GproHeTOB, BEPOATHOCTH TOTO, YTO GIOHAMH
8§ 10 40 40
BCTPETHT 6nOHAMHA, a MOTOM OproHeTa paBHa —— =——. Omeem: ——
18 17 153 153°

6) B xnybe 17 6noRauHOB, 6 GPIOHETOB.

BepodTHOCTS TOTO, YTO ONOHIWH BCTPETUT BHAuase 6nommua, a NnoToM
OptoHeTa pasna

16 6 48 48 16

. Omeem: .
22 21 231 231 77
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11.1.D08
a) [Tnowane konny NPUMEPHO paBHa —g%g—-l M? = % M’

=> mowans ¢urypsr 10 -i—z 6,67 M%. Omeem: ~ 6,67 m%.

6) Inowans konuu 1570 1 m?

210

=> mow@/ie GUrypst 370 Q20z9,42. Omegem: ~9,42 .

1210

11.1.D09
a) Ynopagounm BetOopky: —3; -2; 2; 2,5; 4, uTo6Gel MeanaHa Obl1a paBH2

1:%(x+2)=1:>x=0. Omeem: 0.
6) Ynopanouum BuIGOpkY: —-6; —4; —1; 1; 1,5, meauana paBHa —2; €ClH

1
E(X —-1)=-2= x=-3, x - creproe uncno, Omgem: -3,

11.1.D10
a) IycTb x — HEH3IBECTHAA OHEHKA, O YCNOBHIO
5:10+4(2+344)3+x
20
Omeerm: 3.

6) Ilycts x — HeH3BECTHAA OUCHKA, MO YCAOBHIO
16-5+(2+3+4)-5+x N 125x
32 -

Omsem: 3.

T7+x
- uenoe = ———20— —uenoe > x=3.

K

=K=>x=3.
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Hpunoxenue 3. IIpumepusnie
BAPHAUWTEI JK3aMEHAIHOHHBLIX pabor

Ix3aMeHaiHOHHLIE paboTni no aareGpe
anA oGmeobpasopaTebHBIX KN1aCCOB

JK3aMeHaKHOHHas paboTa 1

Bapuanr 1
1. V657~ 567 = /(65— 56)(65+ 56) = 9-121 =3-1=33.
lsxl 6 9 N
2 St
R 2 . :
3, 34 35" *2 3% +52"+ 3 155425510 = 155 +6x49, 19x = -1, x= —%

Omeem: _l
19

4. 3(2x-3)-2(3x-2)<1-4x; 6x-9-6x+4<1-4x; 4x$6; X S% . Omeem: (—-oo; -3-]

i i y=5-x+7=0 y=x-2

= — 5x+7y=58 Sx+7(x-2)=58
§5.x-7 y-5¢& xriy 1= *+7(x~2) <

Sx+7y=58 x#7 x#7
y#S5 y#S5
y=x-2
12x=72 =6 '
x = * . Omeem: (6; 4).
x#7 y=4
y#5

p (x+6)* <(x+4)2© (x+6—x—4)(x+6+x+4)<0©
6x+13>5x-7 x>~20

o (MBI [x+5<0 X <=5 20, - 5) Omeem: (-20;-5).
x>-20 x>-20 >-20 :

7. D) y=-5. 2Q)y==2npux=1,x=35, 3) Yoau, =6
4) y Bo3pacraer Ha [3; + ) , yOriBaer Ha (—o0; 3] .

8. Llena Torapa B Mapte 30000+30000-0,04 = 31200, B HIONE UEHY CHH3HIH
Ha 31200-0,04 = 1248. L{cna ToBapa ctana pasHa 312001248 = 29952,

Omaem: 29952.
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9. min(\/xz+9+\/yz+81)=\/§+s/§7=3+9=12.

1 1 x+8—-x+7 15
. > ; >0; >0
x-=7 x+8 (x=7)(x+38) (x=7)(x+8)
x € (-0, = 8) U (T;+ ). Omgem: (—0; —8) (7, +x).

10

Bapuant 2
1. /587 —42% = [(58—42)(58 + 42) =/16-100 = 4-10 = 40 .
) 54x7y*z°
T oexty:t

=9x°y%z.

4x*+7x+3  Tx*+3x+4

3. =
4 7

28x"+49x+21 = 28x™+12x+16; 37x =-5; x = --327- . Omeenm: '3‘57

4, 4(3x—4)-3(4x-3)<1-5x; 12x-16-12x+9<1-5x; 5x<8, x S%

Omeem: [—oo; -g] .

1 1 x-9=y-3 x=y+6
5.{x-9 p-3=4x+9=5034y+244+9y=50
4x+9y =50 x#9 x#9

Jx=y+6 -3

= 13y=26 Q{y—s . Omeem: (8; 2).
[x¢9 x=
(x+5) <(x+3) (x+5-x=-3)x+5+x+3)<0

6. = =
Sx+12>4x-9 x>-21

2(2x+8)<0 x+4<0 x<—4
= = .xe(-21;-4)
x>-21 x>=-21 x>-21
Omeem: (-21; —4).
7. ) y=75; 2)y=2nmpux=-7,x=-3 3) Yuaus. = 6

4) y Bo3pacTaeT Ha (—o; — 5], yOuiBaer Ha [-5; + ) .

8. [lena Tosapa B Mae — 20000+20000-0,06 = 21200, ueHa ToBapa B asi
—21200-21200-0,06 = 19928.
Omeem: 19928,
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9. min(Jx’+l6+\/y2+25)=\/'13+\/2_5'=4+5=9.

1 1 x+7-x+8 15
< . <0; <0
x=8 x+7 (x-8)(x+7) (x=8)}(x+7) ‘
xe(-7;8). Omsem: (-7, 8).

Ix3aMeHaUHOHHAR paboTa 2

10.

l 56 SP“SaS“};l 5554
Xy - =Xy (x-y)
2 x—4

T3 =5; x4 =5x4+20; 4x = -24; x =—-6. Omeem: —6.
X
3. 308 —\92 <972 — /46 , T.x. 308 <+972,492 > 46 .

Sx+y=-2 12 =-12 =1
4.{x g @{ o @{x 3" Omsem: (-1; 3),

Ix-y=-10 Sx+y=-2 y=
5.1)y=6npux=-5,x=3, 2) Yyans, = —2.
. > < 4 ; 2 <0;x<-2—. Omeem: —ooi—z).
3x~2 2-3x 3x-2 3 3
2 1 < -8; -1
7. x +9x+8$0® (x+1)(x+8) 0c> xe[-8 ]=>x=-8.
-0,3x 22,4 x<-8 x<-8
Omeem: -8,
2 1 6
8. bth 13, B vba 5 94d 3 903q) 4503
b, +b, bqg+bg l+q 1+¢°
Omsem: 13.
¥ =2x x*(x-2) ¥, x»2
9, y= = =
x=2 x=2 He onpeaeneHo, x = 2

Ipamast y = ¢ nepecekaeT rpaduk B eAMHCTBEHHO#H TOUKe fipu ¢ = 0; ¢ = 4,

[{x=20
{x-2y=0 {5x=100 1y =10

-2y)2=11(x~-2 2x+y=50 x-2y=0
10. (x »y) & y)@ vy =2 Y « x=ﬂ.l.
2x+y=50 x-2y=11 }}5x=111 5
2x+y=50 x-2y=11 28
}"‘:'g'

Omeaem: (20; 10),(-1-1—1- 158—)
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Bapuanr 2

34 .32 33 33 33 32
Lx7y =7y =x"y (xy)

2. “; =4:x+3=4x-12;3x=15;x=5. Omsem: 5.

x—
3. V668 =97 <878 ~ a4 , r.x. 668 </878,V97 > a4 .

3x+y=13 Tx =28 x=4 oA,
4. {4x—y=15 {3x+y=l3 {y:l' Omaenm: (4 1).
S.)y=6nmpux=-3,x=35 2) Vuauw, = 2.
2 3 5

3 3
. > R >0=>x>—. Omeem: | —;+x|.
4x-3 3-4x 4x-3 4 4

, . ,
. {x +7x+6<0 {(X+1)(X+6)30©{xe[—6, l]::»x=—6 Omegem., ~6.

-0,7x24,2 x<—6 x<-6
8. be x5, =7; qb; + ab, =7 =>q=7. Omsen: 7.
b5+b10 b5+b10
9, y= 2)r2+x3:__x2(x+2)= -xt x# -2
x+2 x+2 HE OMpeAeeHo, x = —2
IMpsamas y = ¢ nepecekaeT rpadux B equHCTBERHOM Touxe npu ¢ = 0, ¢ = 4.
[(x=4
{3x—y=0 {10x=40 y=12
10, Jx=p) =50x-y) | lx+3y=40 _(lx+3y=40 1 f 67
x+3y=40 3x—y=9 10x =67 10
x+3y=40 x+3y=40 1
y=——
| 10
Omegenr. (4; 12}, ﬂ,l-l—lJ
1910

Br3aMenauuoHyan padora 3
Bapuant |

L 5x—727x-5, 2x<-2, x<-1. Omgem. (~»;—1].
2.56,78-10° = 5,678-10'<5,687-10".

o (7))

3, _ =\/;+7.

Jx -7 Jx -7

12._. —’—
3 49:0; U 5)()’+5)=0;y,5=0;}v=5, Omaeem: 5.
L4y +20 4(y +5) ’
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g

' 7
(B2 ol T2 o (152)
dx-y=3 = 13 ’ 8 2

8
6. y(3) = -1, y(-3) = 1, cepemuna 5toro oTpe3ra UMeetT kodpauHatst (0; 0).
7. IlycTh X — KOJMYECTBO CTPAHIL, KOTOPoe OGE/UIETPHCT MIaHupyeT HabH-
paTh B [ICHb, TOF/1a MO YCIOBHIO: o S

480 _ 480+ ;480xﬁ-3840—480x=2; 19ZQ =1 X 48r-1920 = 0;
x x+8 x(x+8) x(x+8) ) _

€=l920+16=442;x,.2=—4t44;x=40.
Omeem: 40 CTpaHHL B REHb. o '
: (0 3) (3.

14 €| =0 —— U] —1+®
N B A

>
16x2 -9 &1(4x-3¥4x+3) 4§ - 3
4x-3<0 4x-3<0 xe(—w, )

X e(—oo; —i) . Omagzn:, (-—co; —2) .
4 4

. x*-5 x2—4> C(x+2)(x-2)

. < ; 0. >0; xe(-2;2)u(2;+x)
2-x x-2 x-2 x-2

Omeem: (-2;2)U(2;+ ), -

10.1)7494-34 = 44y, 2) 9 kM.

3) ot AoMa K 03€pY, T.K. BpeMA ABMKCHHA MEHbile,
Bapnanr 2

1. 3x-8=8x-3, 5x5-5, x<-1. Omeem: (—o;—1]. . ::

2. 4,567-10° = 45,67-10°<45,76-10° '

3 x—25 =(J;+5)(J;—5)=J;+5
“Vx-5 Jx -5 '
2 . . .
4. 2 -9 =0; (y+3)(y_3)=0,y=3. Omsem: 3.
4y +12 4y+3) A

5 o ‘ -
3x+y=3 3y=-5 Y=T3 (14 5
5. {3x+3y=—2©{3x+y=3<:> x—ﬁ' Or'n‘eem.. 9’ 3)
S .9 o :
6.3(2) = -1, ¥(=2) = 1, TOrAa KOOPAMHATEI CEPEAMHDI yéa@ahhmmesmv(o; 0).
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7. MycTs x — maHupyeMas CKOpocTh Hafopa Mpo3aHKa, TOrAa 1o yCIoBUK;
450 450 43 450x+2250-450x _, 2250 . 750
x x+5 x(x+5) T x(x+5) 7 x(x+5)

-5+
x*+5x-750 = 0, D = 25+3000 = 3025 = 557 x,, =i;5—5=> x-25

Omeem: 25 CTpaHWIl B ACHE.

18 19 xe —00'—2 v —5—'+oo
— >0 —_—>0 ) 2’
8.{4x2-25 ©2x=-52x+5) &

2x-5<0 2x-5<0 xe(—oo;%)

xe(—oo;——s— . Omeem: (-—oo;—é-).
2 2

2 2 _
2 X 11 x 9>0_(x+3)(x 3)>0.

9. ; ; ; xe(=33)u(B+w).
3-x x-3 x-3 x=3

Omeem: (-3;3) U (3; + o).

10.1)10u—4uy = 6 u. 2) 11 xkm

3) Or moMa K 03epy T.K. BpeM# JABHKEHHA MEHbLIE,

Jk3aMenaHoHHan pabora 4
Bapuaur 1

1. 2x=32; zx:l—s-;x=5. Omeem: 5.
4 4 4 4

2
<0 3x+2<0, xe(—oo;—i;-). Omeem: (—oo;———).

Ix+2 3

3. 12=144 <168 <169 =13. Omeem: 121 13.
24x"0 24y 24(x"" - p*)
¢ 10y24_10x10 _lo(xlo_y24)

2,4

5.y =x"—4x-5, Xoep. = —:Zi =2, Yun =W(2)=4-8-5=-9. Omeem: 9.

15 5 17 ) 3
6. 43-5x 3-5x >0 Jx>% 3. [3.6
. 1553 & 5§ > X€ §,6 . Omeem: Ak

2—+—3£<5 3x<18 x<6

7. Konuuectso semwecrsa B 7 nurpax 16% pactsopa paeHo 70,16 = 1,12, n
3-x Hutpax 6%—ro pacrsopa — 3:0,06 = 0,18, Torza B 10 aurpax Gyzer 1,3
HEKOTOpOro BEWIeCTBA H KOoHueHTpauus Gyrer 1,3:10 = 0,13 T.e. 13%.
Omsem: 13%.
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x-y=7 I -y=7,_ Jy=-4_ [y=—4
5 {5y—3x2 =-—23c> {4y=—16 < {xz 1< {x=i1
Omgem: (1; -4), (-1;4). '
9. Vb-30=2;5-30 =4, b=34. Torna Vb+30 =+/34430 =8 . Omeem: 8.
10. Liena akuuit 3 asrycra — 1496 py6., 17 asrycra — 1504 py6., 23 asrycra
— 1518 py6. Hoxoxn Heara 50(1504-1496) = 50-8 = 400 py6. Hoxcn Jleonu-
na 30(1518-1496) = 30-22 = 660 py6. T.e. noxon JlecoHuna Honeme noxona
HBana Ha 260 py0.

Bapunasr2 -
1. 3-x=4z; 31-‘518-;.7{= 19. Omagem: 19.
9 9 9 9 .

2.

20,x>—2. Omeem: --:i;+oo .
2x+3 2 v 2

3. 13<169 </170 <196 =14 . Omeem: 13 u 14.
18x* -18y"  18(x" - ') 3

T12yR-1257 127 -y 2

8.7 = 51657, Y = == =33 Y = W) =) = 9-18-7 = -16

Omeem: —16.
11%1 >1li 7 >O .1:>l xe(-l—-3) !
6. 3+4§ X o dx-1 3’ 4] Omeem: (1—,3).
<5 4x <12 x<3

7. Kommecteo Beutectsa B § sintpax 9% pacreopa — 8:0,09 = 0,72, B 2—X Jjiur-
pax 4% pacrteopa — 2:0,04 = 0,08, Torna 8 10 murpax 6yner 0,72+0,08 = 0,8 —
HeKOTOpOro BemecTBa. KOHUCHTpauMA NONYYMBINEroCA pacTBOpa —
0,8:10 =0,08, T.c. 8%. Omeem: 8%.

5x°~4y=17 2y=—6 =-3 fy=-3
S {6y 5x* =—23¢{5x2—4y=17¢>{x2 17 {x=11
Omsem: (1; -3); (-1; -3).
9. VB=28=5,b-28=25= b=53 = J+28=v33728=9
10, Uena akumit 5 max — 492 py6. 19 Masa — 512 py6. 25 masa — 516 py6.
Hoxon Bopuca 50(512—492) = 50-20 = 1000 py6. Annpes 10(516-492) =
10-24 = 240 py6. Joxon Bopuca Gonewe noxona Axnapes Ha 760 py6.

Ix3lamenanuonHad pabora 5

Bapuanr1
1. (162%-161%):323 = (162-161)(162+161):323 = 1
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Lol i [a

3. T.x. 40 = 6'5,72+5,68, To Ha 40 pyG. MOXHO KYNuTh 6 GaHouek Horypra.

4 -
4.__£=15,1_6__1_1_=15;_5_=15;le. Omeem:—]—-.

x 4x 4x 4x 12 2
5 4x+9<9x+4 5.)(25‘::> x21 130). O N
"11,7x <51 x<30 <30° ¥€[530). Omeent: {1;30).

6. Ipaman y = —4 nepecekaer rpaduk B 1-oit Touke,
4
7. — >0; 4 >0,xe(—oo;——2- u(z;wo)
4x° -9 (2x+3)(2x-3) 3 3

Omegem. (—oo; - 3) V) (3, + oo) .
3 3

8. {x +5y=(x-2)"~20 {x2+5y=x2-4x+4—20c>

4x+y=-8 A4x+y=-8
y=-2
4x+5y=~16 4y=-8
o xray =1 Y =1 3. Omegent: (-——3-;~2 .
dx+y=-8 d4x+y=-8 x=——2~ 2

b
9. y = ax*+bx+c, T.K. BETBH napa6obl BBEpX, 10 a>0, X,<0 = —5—<0 =
a

>0, u T.x. (0)>0, 10 ¢>0, Omsem: a>0, b>0, c>0.
10. by by, = biqbiq" = b1q"%b,:q” = by by Tyems x = by, y = byy, X<y TOrzA

{x+y=28c>{X+y=28 <:>{Jc+y=28 : [x=3,y=25

xy=175 x*-28x+75=0 (x-25)(x~3)=0 |x=25y=3
= b14—b.,+—(25—3) =+-22, Omeem: +-22.
}manr 2

1. (133 1322) 265 =(133-132)(133+132):265=1,

a\/— \/— a

"1a i1
3.50=67 16+7,04 T.¢. HanOonkiuee yncno Ganouex - 6. Omeem: 6.
4.2—-]—9 16 ; 15”-19=16; 4 =16:>x=——]—. Ontgem: —-——1—-.

x 5x 5x 5x 20 ' 20

5x+8<8x+5 3x=23 x21
5. < = 1,20). O : {15 20).
{2,3x<46 Q{x<2o {x<20 *€11;20); Omaer: 115 20)

6. Ipaman y = —1 nepecekaer rpadux B 10 Touke.
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7. 29 <0; 9 ' <0;xe(——2-;3). Omgem: (-——2-,3)
9x* -4 Bx-2)(3x+2) 3°3 33

g 1% +3y (x+1) +l2¢>_ ;cv'zi+3y=x’+2x+l+l2@
2x - 5y=—l7 2x-5y=~17

o y=2 '
3y-2x=13 2y=-4 7.
@{2x-5y=—l7Q{3y-2x,='1_3©{x=—-1' 0meem.( 2,2 .

9. BeTsu 11apalbost BHU3 = a<0, Xy <0 = —2L<0:>b<0,u N0)<0 = ¢<0,
a

Omeem: a<0, b<0, c<0
10. by b, = bigbiq" = b,q"biq’ "bsbs, be=x, by =y, x<y

x+y=16 x+y=16 x+y=16 x=2,y=14

A 4 = ‘

xy =28 ¥ -16x+28=0 |(x-2)(x-14)=0 ly=2,x=14

= bg-bg = +-{p—x) = +-(14-2) = +-12. Omgem: +~12,

Ix3amenauHoHHbIe paboTel Mo anrebpe
JTSE KJIACCOB € YraybiaeHHBIM H3yHeHHEeM MATEMATHKH

IK3ameHauHoHHas paboTa 1

Bapuaur 1
1. 688-690>689-687, T.k. 6837<688, 689<690.
) +5) _J(3-x)=y~3)
2. Y&+ =J-y-5.
J-3-x —3 -x.,
. c x=1 '
x* - y= L
3. =14 xz'"‘l, . 14 Omeem: (I;J—);( 1; 27)
I3x+14y “{13x+14y=*14° x=-1 14 14
13x+14y =14 27
4

4. 3" 4x+3 2% -3x+H4Shx*-5x+5 <&
3x2—4x+352x2—3x+4c> X=-x-150
4 -5x+522x*-3x+4 2x? —2x +12 0~ pepHo npu MoGoM ¥

< xz;x-lsp < '(x - (—'—%@J](x— (l_—zﬁn <0= xe [—'—'—21/—_5 Ezl@] . |
Omaerm: ['_..@'_IZ]
2’ 2
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X x 30, x2+x—30_0, (x+6)(x=5)
"x-5 5-x x-5' x=5 ’ x=-95
Omeem: —6.
6. (x*—6x+5)(x+3)’<0, (x=5)(x-1)(x+3)’<0 < x (l; 5]U{-3}
Omeem: {1; 51w {-3}.
7.1D)142=3y, 2) (16 kv — 6 kM):(6 94— 4 u) =5 KkM/u.
3)(16 kM+16 kM):(3u+2u+5u4)=32xkm: 10u = 3,2 kM/u,

8. [Tycts criHy x ner, oTuy 6x NieT, MO YCIOBHIO: E‘_tll =5 = 6x+l =5x+5 =
X+

0=>x=-6.

=x = 4. [Tyctb yepe3 ¢ ner cbiH Oymer maaauie oTua B 3 pasa, TOrA
24 +1

4+1¢
9. (2x-3)°<(3-2x)*, (2x-3)’<—(2%-3) & (2x-3)(2x-3+1)<0 &> (2x-3)(x-1)<0

= xe(l; —3—) Omeem: (1;2).
2 2

10. (a+3b)3 =(a+b+2)7 , Tk an b uesie, To
3b =0 = - =
{a+ {a 3b {b ! 3 Omeem: (-3; 1).

=3 = 24+t = 1243t = t=6. Omgem: uepes 6 ner.

= =
a+b+2=0 2a+2=0 a=-—

Bapuant 2
1. 685-687>686-684 T.x. 685>684, 687>686.

2, Y&ty d) _Jex-5y=4) _ g

J-5-x =5-x
x=1
x? y‘-!-
—* 12 (2o 12 (l)( -23)
3. .Omeem: | 1;— L} —1; =
1x+12y <:>{”x+12y=12<=> x=-1 12 12
Ix+12y =12 23
.V=T2—

415X —6x—1<4x" ~3x-2  [x'-3x+1<0
Tl6xt ~Tx+224x" -3x-2 2x* —4x+42>0~ BepHO npu mo6om x

S & x2-3Ix+150 & (x—3+zﬁ){x- 3_2\/5)509 xe[g:-z—\/—i;:;-k\/g:l,

2

x* _ Ix 18 C>x2+8x—18_0. (x=2¥x+9)
-2 2-x x-2 x-2 T x=2
Omeem: -9,
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6. (F=5x+4)(x+2)7<0, (x~1)(x—4)(x+2)*<0; x e[l; 4] {-2}.
Omesem: [I; 410 {-2} .

7.1)342=51u 2) (16 km—8 kM):(10u—-7u) = %KM/‘{.
3) (16 kM+16 kM):(4 u+3 u+3 u) = 3,2 km/y,
8. ITycTh x net ceiHy, Toraa 9x net oruy. o ycnosuro ox +ll =7,%+l =

= 7x+7, x = 3. I1ycTb uepes f neT oTen cTaHeT craplie CbIHA B § pa3, T.c.
27+t

3+t
9. (3x-4)°<(4-3x)’, Bx—4)’<—(3x-4); Bx—4)(3x—4+1)<0 & (3x4)(3x-3)<0

= xe_(l; i) Omeem: (l;i).
5 5

10, (a+b+4)ﬁ=(3a—b)J§ , T.K. a u b uensie, T0

=5;27+t=15+5t < =3, Omeem: 3.

a+b+4=0 b=3a a=-1
= o . Omaem: (—1;-3).
Ja-b=0 a+3a+4=90 =-3
Ix3amMenanuoHHan pabora 2
Bapuanr 1

1. 2m>+5m+3 = 2m>2m+3m+3 = 2m(m+1)+3(m+1) = (2m+1)(m+1).
2 xt-x-12 Yy (x—4)x+3)
TxP-5x+4 (x—4)x-1)

3..{4_1_ L4, /1_5__ 13_3_= /ﬁ_ﬁ+ﬁ_ {§§=
11 11 11 11 11 11 11 11
7 9 4 6 4

TN TR TN TRV TS

2 2 =2 ] 2 2 _ = 42 2
4_{(x+2) +(y=D =x"+y +l¢>{x +ax+a+y -oyrl=xtey 4l

=0=>x=-3., Omeem: 3.

6y+x=25 by+x=25
2x—y=~2 13y=352 =4
=3 ¥y = Y < Y . Omeen. (1; 4).
6y+x=25 2x—y=-2 x=1
1Y ] _1_ !
.(4x2 3, x ;(4x 3 x2(4x 342
Tx*+3  7x"+3 7x°+3 .
WZO = xe(-oo;i O[1; + ). Omeem: (-oo;3 V[ + ).
7x°+3 S 5
6. OiHO peuleHHe
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-4 +37%<0 0 Px-DH(x-3<0 [x=lLx=3
7. (3 , ) @( )3(x ) AT =x=3.
X +x’>35 +x’>35 x+x>35
Omeen: 3 :
g N5x _x+16 = x4 13x-48; x*+8x-48 = 0
x-3 f5x

= (x+4)(x—12) =0 .. x>0, TOXx = 12. Omeen: 12.
9. LeHTp OKPYKHOCTH B TOuKe (5; —2) => YPaBHEHHE OKPYHHOCTH

(=5 +(+2)' = 4 =>'ypaBHeHue $ynxuuy y=-2- ,/4 -(x-5).
— o i e < ——— —— — i — T —
"372 373 374 375 370 370 370 370 370 37

Bapuanrt 2
1. 4m*+9m+5 = 4m™+4m+3m+5 = 4m(m+1)+5(m+1) = (4m+5)(m+1).

2 x2+2x—15_0 (x+5)x—=3)

=0=>x=-5. Omeem: -5.

N ﬁff‘fﬁ-f E-E-

T’ A A A
a, x+2 7 +(y-4)Y =x"+x’ +4<:> X +4x+4+y" -8y +16=x>+y' +4
Ty+x=23 ' 7y+x=23
~2y=-4 [9y=27 =3
o xoey o Y & y . Omeem:(2; 3).
Ty+x=23 Ty+x=23 x=2
2
x (3x 2)? Q((3x -2-x)3x-2+ x)

' 32 +7 3x1+7 3x+7
o 2x- 2)(_4x =D e xe| s ;1. Omeem: [l;l}-
3x*+7 2’ 2

6. Onsio pewenne.

~3x-4)2 < -4y (x-1)*<0 =4 x=1
] (2-3x-4) 0@ (x=4)(x-1) o x: ; —x=4
x*+x*>47 X’ +x'>47 X +x">47
Omeem: 4. _
x7.=2_\/—;,x2+3x—10 6x, x*-3x-10 =0 = (x-5)(x+2) =0

Tx. x>0, Tox=5. Omeem: 5.
376



9. Lentp okpyxHocTH (=53 4), ypdsnenne okpyxHOCcTH (X+5)+(~11 =9,
= YpasHenue QyHKIHA y =1+ 1/9 -(x+5) '
1 2 3. 4 1 2 3 4 10 1

—t——t—+
482 483 484 485 480 480 480 480 480 48

E)Ksameﬂalmouuaﬁ pabora 3

Bapnanr 1 ;
| ~0,5=x+0,04
1. (x-0,5)2 = (x+0,04)2 & | X & 2x=045=>x=023
x-0,5=-0,04—x
Omeem: 0,23.

2. (3:10-2)’ =27-10° = 0,000027.

3 x+ =117 =x+11-x=11,x<I1.

4, y = 2-x yOrBaet npn x>0.
5. a;=a;+6d =40 = 10d = -10 = d = -1, a;; = a;+16d = ~50. Omeem: -1.

a5 (x5 -(x+)x+5+xe4)

6. 15x°+4  Sxl+4 < 5x*+4 @
0,9x>-8,1 x>-9
9
2x+9 -z
< ** <0¢> < 2=>xe€ —9;-——9- . Omegem: —9;—2).
x>=9 2 2
x>-9
2 2 _
X_gg2oz X183y o0 [Go69Xx+3y)
7.3y . x & xy = xy =
x+3y=9 1x+3y=9 x+3y=9
"6 =0 =6 . =]
S LA™Y WO LA Omsem: (6; 1).
x+3y=9 9y=9 x=6

8. (3x"—4x+1)"2(2x*-3x+3)"; (3x*—x+1)2(2x*- 3x+3)
(3x2—4x+1+2x2—3x+3)(3x —4x+1—2x2+3x—3)20 5+ —7x+4)(x —x—2)>0
5x*~7x+4>0 npn mobom x. (x-2)(x+1)20 = x € (~o0; = 1JU[2; +®) .

Omeem: (—0; ~1]U[2; + ).

9. IMycrte x axuuii Kynwi 6pokep, TOraa OH NOTPaTHA 1000x pyﬁueﬁ Hena

akuuit 5 wions — 1008 py6neit. 13 mons — 1012 py6Gaeii, Toraa 6poxep no-
ayqut 0,6x:1008+0,4x-1012 = 604,8x+404,8x = 1009,6x.

T.e. oH noayuua wx 100% = 0,96% npubeLan,
1000x
Omeem: 0,96 %.
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10. IlycTs x — cyMMa KpeauTa, TOTAA 1O YCNOBHIO MPOUCHTEI, KOTOPLIC BBI-
MIaTHUT 3aeMINMK coctasat: 0,19x+0,19-0,9x+...40,19-0,1x =

= 0,19(140,9+0,8+...+0,1) = 0,019x(1+2+...+10) = 0,019x'°'ll

=1,045x,

T.€. BCEro 2aeMIIMK BuIIathT 1,045x+x = 2,045x, uto 8 2,045 pa3 npessicuT
cyMMy 3aeMa, Omeem:. B 2,045 pa3.

Bapnaur 2
2 N x+0,06=x-0,2
1. (x+0,06)" = (x-0,2)" < = 2x=0,14 < x=0,07
x+0,06=0,2-x
Omaeaem: 0,07.

2. (11-'10-3)* = 121-10° = 0,000121.
3. x=y(12-x)* =x=[12=x|]=x-x+12=12,x>12,
4. y=3 yOuiBaet npu x<0.

X

5. ag = a‘+7d =_22 =5 12d '_'—36, d=-3. Uy = a;+l9d =-58. Omgem: -3.
(x+6) >(x+7)2 (x+7-Gx+O)x+7+x+6)

6. 17x'+6 Ix*+6 < 7x +6 o
0,13x>-1,69 x>-13
2x+13<0 x<-E 13 13
o & 7 <> xe|l-13;-—1. Omeem: | —13;——|.
x>-13 >—13 2 2

y x o Xy
x+2y=10 x+2y=10
-8y=0 10y =10 =1
= x=Ey = 4 = 4 . Omegem: (8; 1).
x+2y=10 x+2y=10 x=8
8. (3x=Tx+2)2(2x*-5x+10)%; (2x*=Tx+2)"2(2x*-5x+10)%;
(2~ Tx+2-2x2+5x-10)(3x°~Tx+2+2x*—5x+10)>0; (x*~2x-8)(5x*~12x+12)20;
5x*~12x+12>0 npu Beex x. (x—4)(x+2)20 x & (=o0; ~ 2JU[4; + )
Omeem: (—0; —2]U[4; +0).
9, Llena akumit 1 wrons — 1000 pyG. 9 uiona — 1008 py6. 13 mona — 1003 py6.

MycTs Gpokep Rymu x axuui, ox notparyn 1000x py6. [Mponas ux, o no-
syant 1008x-0,4+1003:x-0,6 = 1005x py6. Orta onepaums npuHecna emy

(1005 -1000)x 100% =0,5%. Omsem: 0,5 %.
1000x

2_ 2_
X _162-¢ |X 16y -6 _, (x—8y)(x+2y)=0c>
x+2y=10
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10. ITycTs X — CyMMa KpeAWTa, TOr/a NO YCHIOBHIO 33eMILIHK JO/DKEH BBITLIATHTD

012x+Lx+012 ix+-]—x+ 40,12 ——]—x+—l—x—
20 20 200 20

19 1

=x+0,12x(l+-2—6+...+E)=x+0,006x(1+2+...+ 20)=0,006x - 21-20

+x=

=2,26x , uto B 2,26 pa3 NpeBOCXOAUT CyMMY 3aema. Omeem: B 2,26 pa3,

Jk3ameHaunoOHHadA paboTa 4

Bapuanr 1

\/ w/ ,/7 0,4-7.0,6
N 0,24 J0,4.0,6

3 2 2

] f7x +8y , =(3x+2y2)(9x 6xy-zi-4y) = 3542y,

9x"—6xy+4y 9x" ~6xy+4y
3. 4x"+3x%-1 = 0, 1 = x*>0; 47+31-1 =0, D = 9+16 = 25 = 57 —%=—l -
HE NOAXOIHT; £, =_3+5 =-!-:> x2=-l—:>x=:tl.0meem: tl.

8 4 4 2 2
6 5 11

4, < ; <0,x€(0;3). Omeem: (0; 3).
x(x-3) x(x-3) x(x-3)

S. llena axuu 1 deBpana — 1020 py6. 3 ¢espans — 1020 py6. 17 deppans —
1008 py6. Ha nokyniy akuuii 6pokep norparun 1020-50 py6. Iocne nponaxu
ox nomysur 1020-20+1008-30. Yourrok coctasur 1020-50- 1020-20-1008-30 =
=30(1020-1008) = 30-12 = 360 py6. Omsem: 360 py6.

(x+12){x+13)=0 x+12=0 x=—12 =-12
6.{13x+12y e {13x+12y @{ o @{ -
~=24 ——— =24 -1 = ==
T3 T 12(y - 13)=24(y +13) y=-39
Omgem: (—12; -39).

7. 3a 36 muHyT 1-ii newexoxn npoitner 5 '%— 3 (xm). PaccrosiHHe oT Hero

Jo nynkta B craner pasHo 27-3 = 24 (xm). lanee, ckopocTs cOmpkeHHs
nemexonos Oynaer paBHa 3 kM/y+5 kM/4 = 8 kM/4. Torza OHH BCTpeTSTCA
gepes 24:8 = 3 (4) Ha paccTosHuu 3-3 =9 kM oT B.

Omeem: 9 xm.

(x-5)? (x=5) Y
8165 > e d@-min - @ el = xel UL
5x-x220 x(5-x)20 ’

Omeem: [0; 4) L {5}.
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9.61 =4:13+9; 63 = 4-13+11. Orciona sicHo, uTo yTBepxaerus 1) u 3) Bep- ,
HbI. 2) NOXHO U a = 61. Omsem: 61.

10, y=vx? —6x+8 + Vx> +3x-15 = \[(x-4)(x=2) + J(x-3)(x +5)
=> y ONpPENENEHHO NPU X € (~o0; — 5]U[4; + ) . T.k. (x*~6x+8) u (x’+3x-15)
yOBIBAIOT Ha (—0; — 5] W BO3pacTaloT Ha [4; + ), TO MHHHMANEHOE 3Ha4e-
Hue Oyner nubo npu x = -5, 6o apu x =4, y(-5)= V97, 4= J9=3,
T.€. Viawn, = 3. Onigem: 3.
BapuanTt 2
L 1863 25079
L Jo,14 J0,7-0,2
8 +125y° (2x + Sy)(4x? —10xy +25y%)

. = =2x+5y.
4x? ~10%y + 255 4x% —10xy + 25 ¥

3. 9x+8x°-1 = 0, 1 = x™>0; 9/+8+~1 =0, -?: 16+9=25=5

4 =:—4—_—5m=—1 — He NCRXO T, 12=—4+5 =1:>x2 =l,x=il.0maem: il
9 9 9 9 3 3
5 4 9

. > ; >0; xe(-0;0)u(2; +=)

x(x=2) x(2-x) x(x-2)
Omsgem: (~o0; Q)W (2;+ ).
5. Uena akuuii 1 mapra — 500 py6. 5 mapra — 500 py0. 15 mapra — 496 py6.
Ha noxynxy axuuii 6pokep rorpatin 90-500 pyG, nmponaxka npuHecaa eMy:
10-500+80-496. Vurrok coctaswm: 90:500-10-500-80-496 = 80-4 = 320 py6.
Omecem: 320 py6.

(x+11)(y+12)=0  [x+11=0 x=-11 x=-11
6. {12x+11y e 12x+11y o 1(y-12)
Jolnttdibil A, 1] e 2 2, ——== y=-36
y+12 y+12 y+12

Omeem: (-11; -36).
7. 3a 15 muuyt 1-i# newexon npoiger 4-—2—3—=1 (KM} 1 pacCTOSHYE OT HEro

Jo nyukta B Oyner pasdo 11-1 = 10 (xm). Jlanee ckopocTb cOAHKEHHA Ne-
wexonos Gyaer pasua 4+6 = 10 (km/u) ¥ oxy BeTperarcs uepes 10 km ¢ 10
kM/u = 14, ua pacctoauun 1 u-6 km/y = 6 kM OT nyukTa B. Omsem: 6 kM,

(x—-6)2>O (x—6)° <0 {

xe(-5;5)u {6}

8.{25-x2 7 &{(x=-5)x+9) <[0; 6]

6x-x*=0 x(x-6)<0
Omeem: {0, 5)V{6}.
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9.56 = 124+8; 58 = 12:4+10. OTciona BUAHO, YTO YTBEPXNAEHHE 2) JOXKHO,
Torsaa MCTHHHBL 1) B 3) na=56. Omeem: 56.

10.y=vx® —4x+5+2x* —8x+17 = Vxl —4x + 4+ 1+ 2(x* ~4x +4)+9 =
='\[(J;—4)2 +144/2(x =4 +9 = Yy = V1+9 =4 npu x = 4. Omeem: 4.
DK3aMeHaunonHasn pabora 5

‘BapuaHTl

+
1213 4x1=0; 2o 4q21=25=57; x, =250 2L
4 2721 7

[RRS

Xy =

Omgem: -l-; 1 .

2. (3x-7)2(7x-3)%; (7x-3+3x-T)(7x—3-3x+7)<0; (10x—1 0)(4x+4)so;
(x-1)x+1)<0 = xe[-1;1]. Onegem: [-1; 1].

* 2
3. 164*+24ab+9b"4a+3b = l6(%b) - 24[%1;). b+98" ~4-2b+36 =
= 9b%-18b*+95%-3b+3b = 0.

4. 0,9477-0,774+0,7335199

T.k. nocneauss uHdpa npou3BeaeHus B JieBoii 4acTH paBHa § (7-4 = 28),

5 (J¢+2y)2—(3x+y)1=8¢> (Jv:+2y—3x—y)(x+2y+3x+y)=$¢>
" ly-2x=4 y=2x=4

o (y—2x)(4.7¢+3y)=$(:> 4x+3y=2 5y=10 y=2
y-2x=4 y=2x=4 y—-2x=4 _ x=-1
Omaem: (-1; 2).

8 8§ 8
6. y= 3 Vuau6. = ===4, Omeem: 4.
¢ _\_/x2+4 " W 2
l‘ 1 12

T4 %48 (x—4)(x+8)<0 {xe(-&“) . s
7.4x-4 = o = x € (-6; 4) Omeem:(—6:4)

;1 S 1 11 0 xe(-6;5)

x+6 x-5 (x+6)(x-5)
8. ITycTh X H y KI KHCNOTBE B KOKAOM H3 COCYA0B COOTBETCTBEHHO € 30 KT H 35 KT
‘ x+y=0,46-30+35) (x+y=29,9
o ycnosHo: _l_(_x_ y)=0’ ' @{

2

x+y=29,9
‘w{%x+y=32',9';:>

X 420,94
30 35

1 | :
il 3 o {x =18 Omeen: 18 xr, 11,9 kr.
29,9
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9. min| 23— 18 __ =min(23—5)=19; max| 5+ —o |-
G-127+4 4 G-12)7+4

16 :
= max(5 + T) =9 = yreepxkaenue I — oxuo, 2) 3) sepro. Omesem: 1),

10. y = ax+b, y(\/§+1)=\/§-2=> V3-2=4(V3+1)+be

a+b=-3 a=1
< = ; y=x-3=>y(3)=0. Omsem:0.
a=1 b=-3

Bapuanrt 2 _
1. 24x*-2x-1=0; —D—=1+24=25; xl2=l-j-:—5,x, =—l-;x2 =—l.
4 ’ 24 4 6
Omeem: l;——l-.
4 6

2. (5x-4)2(4x-5)" & (5x—4-4x+5)(5x—4+4x-5)20 < (x+1)(9%-9)20;
x € (—o0; = 1JUIL; + ) . Omgem: (—oo; —1]U[1; +0) ..

3. 922+30ab+256*+3a+5h, a= ——;—b :

2
9(-21;) + 30(-%1:)17 +25b + 3(-%1:) £ 5h= 255%506%4256"—5b+5b = 0

4. 0,8368-0,863+0,7221585, 1.k. nocieanss uudpa nesoit uactu pasxa 4(3-8).
s, {(Zx—-y)z ~(x+3y)’ = -—9@{(2x—y+x+3y)(2x-y—x—3y) =—9<:>

3x+2y=-1 3x+2y=1
3x+2p)x-4y)=-9 x=4y=9 Tx=7 x=1
Q{gx'*'z}’yi(l ) ¢ <:>{3x+£§y=-—l<:'>{x—4y.—-.9<:{}):-—2'
Omegem: (1; -2).
6. }’=‘—“§‘—,yw,= ——6-—=—2 . Omeem: 2.
x'+9 Vo

1 | 15

— g — —_—<0

x=6 x+9 _ J(x=6)x+9)  _ [xe(-9:6)
1 N 1 14 xe(-7,7)
x+7 x-7 (x=7x+7)

Omaem: (-7; 6).

7. =>xe(-7;6)
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8. [IycTs x, y K KHCNIOTHI B KaXOM M3 YKa3aHHHIX pacTBOPOB.
Ilo ycnosHio

+
X¥Y 20,36 x+y=7.92 1 {

22 —x=144
1( x P18%4y=0367
( +—’-’-J=0,39 sxty=> x+y=17,92

x=7,2
~
Il y=0,72
2110 12 }
Omeem: 7,2 kr u 0,72 kr.
9. max —3+—92—— =0; min 11————?—2—— =11-3=8
(x-2)"+3 (x-2)"+3

=> yTBepxenHe 1) NoxHo.
Omegem: 1).

10. y = ax+b, 'y(—3—~/5)=~/§+1; ~/5+1=—3a—s/5a+b
~-3a+b=1 b=-2

= = D y=-x-2=y(3)=-5.
a=-1 a=-1

Omaem -5.
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