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Faaea 1. AITEBPAMYECKHE IPOBH
§ 1. OcHoBHbIE TOHATHS

4

2 —
1052 +4x 7=%x2+§x—7 — MHOTOUNCH:

1.1. a) apo6e, 6) 2
B) Apo0s, r) apo6s.
1.2. a) MOXKHO NPEACTABHTD KaK MHOIOWICH;

6); B); r) — ssnmoTCa anreGpandeckuMn ApoOAMH.

1.3. a) _a_:;_ ; Opn a= -5 sHamenarens oOpamaerca B 0, 3Hauur g —~ -5
a
HEAOMYCTUMOE 3HAYCHHUE;
Sc 4
6) ——,4 +10c=0; ¢ = —— = —0,4 — HEJOMYCTHMOC 3HAUCHHE,
) ei00 10 Heaomy e
Ix-9
B) » X =~ HEAOWYCTHMOE 3HAuCHMUE,
b+x
15m+4 2
r) ———; m"+1>0, 3na4ut, arreGpanticckas ApoGh UMCET CMLIC.T NP mo0LIX M
m°+1
9x2 _ - -
1.4.a) 3namenarens x(x + 2) =0 npux; =0, x, = -2.
x(x+2)
3
A5 3uamenarens 2(23z + 69)=0npu z,=0, z,=-3
2(23z 4 69)
8y* . 0 v
B) 3uamenarenb y(y —4) =0 npuy,;=0,y,=4
»y-4)
2 —
r) 117 3uamenarens 24(15/-60) =0nput,=0,1,=4
24(15¢ - 60)
2
1.5. a) _3at3 3namenareas (@ +2¥a+3)=0upuna;~ -2, a,=-3
(a+2)a+3)
85’ +14

6) «~———— 3namenarens (2b-7)Y3b+9)=0upu b, = l L ba==-3
26-7)36+9) 2

2
3l 3yamenatens (c + 12)(c - 19) = 0 npu ¢, =12, c;= 19
(c+12Xc-19)

994253 4
————Z— 3uameHateNb (3d ~4)(5d-45)=0nupud,= —,d,=-9.
) G aGa gy oo Od- QA=) =0npud = 3. 4

2— —_—

1.6. a) A -2x-3 JuaMenaress (x —3)x +3) =0 mpu x; =3, x,=-3
(x-34x+3)

0) (;TZP)E% 3uamcuarens (p +4)Yp ~-4)=0npup,=4,p,=4

B} _H7s+l 3uamerareb (s —2)2 +5)=0mpus; =2, 5,=-2

(5-2)}2+s)



Fege-1 )
© ———— 3uamenarens £ —36=0nput =—6, =6

12—36
17 =5, 6 —T—.») LA -
y(y-—12) (z+4%z+7)-z x*+1
x—4 x2+41
1.8. a)—z,x—4=0npnx=4 6) —— , He MOXeT ObITh pasHo 0.
X
B) sz'—6~-0 ecn2x+6=0,T.e.x=-3 r) le = 0, ecm x+1=0, .. x=1
x-2 x°+1
2
1.9. a) (3)‘ =0, eciu 3x* =0, T.c. npu x = 0. Ho x=@, Tak Kak x CTOMT B
XX —

3HaMenaTene, No3ToM) AaHuas IpoGh He paBHA YO HA MPH KaKKX 3HAYSHUAX X.

2 —_—

6) X =0, cecm x> -—4=0,Te npu x==%2 Ho x=2, nodsroMy naHHas
X —

Apodb paBHa HY MO TOJLKO NP x = -2
Y(X'H) =0,comxix+3)=0,Tc.npux=0ux=-3 Ho x= -3, nosrom)
¥

Aauyas Zpo6b PaBHA HYJIO TOXLKO npu x = ().

r) ) +l) =0,ecanx(x+1)=0,Te. npux=0wumx=-1

Ho x::il,noa’rouy RatiHag XpoOb paBHa HYJIO TONBKO RpU X = 0
L10.a)Npnx=3, 2223221
X 3 3
2 _m2 2
6)lpur=4,s=-1 Y= _G=7" 3 _ 9% 9
2s 2(-0) =2 -2 2

B)llpuy =4, *—=——=—=3§
-
x-5 _2-5 -3 -3
C(2p3) (2(-2)+3) (443 (1P
(p+87F (2487 6* 36

SyHpux=2,y=-2

1.11. ) pup =~ = =36 _4s
o P4 (-2P+4 4+4 8
2 )2
6)Tlpu 1 =4,s=—1 LFAY _@+ICH) _,
st 24(-1
2
1 1
ENE
B)llpn s == > 112 _4___3
2 -2 _2,1 -1 4
2
“Mpux=2,p=-2 :v __5:2 2 5((2:)22) apobb He MMeeT CMBICAA. Tak Kak

€e - HaMeHaTeb obpatuaerca B
6



1.12. 2) 26~ a = —(a - 2b)= -3, 6)2a-4b=2a-2b)=23=6,
g 42 _Aaz2b) 23, 6 6 6

37 3 73 ’ )2a4b2(a2b)23
L.13. Tlycts v kM/4 — CKOPOCTE MeEpeAsHKEeHUs TYPUCTOB IO NECHOH Tpone,
Torza (v + 1) kM/4 — CkOpoCTs MX RepeaBukcHud no wocce. Io ycnosmo
S+ 35
v v+l
1.14. Tlycrs v kM'n — coOcTaenHas ckopocts karepa. [o ycnosuio

i

v+2 v-2 3
1.15. Nycts x kKM/y - ckopocT 1-ro asromMoGuis, Toraa x + 20 kM/4 — CKOPOCTH
120 120
2-ro asromobuna. I[To ycneeuio — -~ =1
x  x+20
1.16. Tlycts x xm/4 — ckopocTh rpy3osuka, {x + 20) kmM/4 — ckopocTh aa’rowoﬁuml

o ycnosmo OBUK OBLI B I vlual(Z yaca 6o.biue: -4—Q— 10 —ﬂ
y Py3 1B ITHN D x 3120 60

1.17. Hycte x kM/4 - cKOpOCTL niepBoif rpynmsl, (x + 1) kM/4 - CkOPOCTH BTOpO#

rpynnsl. Bpems, norpaucisoc nepsoit rpynno# TypucTos, — 12 . a BrOpoO¥
x

10 12 10
~— To ycnoBuio ————=1.
x+1 x x+l

1,18, ITycts x kM/4 — cxopocTh TeueHus pexd, TorZa (30 +x) kM/v — ckopocTh

TOAKH 110 TeueHuio, (30—x) km/d — CKOPOCTH NOAKM APOTHB TeueHust. Mapectno

. ' 48
YTO MO TEUYCHMIO JOAKA npoujia 48 KM, 3HAYWUT, BpEMA 3arTparunia 3—0—— 9,
+x

42 42
upoTuB TeueHusa 42 kM, BpeM4 4. [To ycrnosuro = .
30-x 30+x 30-x
4890-F 43 30+x 48-30-48x-42.30 -42x _
Peutim yro ypasuenuc: - ={; =0
30+x 30-x (30 +x)(30-x)

30(48 -42)-90x=0; -90x =-180; x = 2

[put x = 2 3namenarenn (30 + x)(30 —x) = 0, 3Ha4uT, ITO PELICHHE HAM MTOAXOAH™
Orser: 2 kM/4 — CKOPOCTH TEUCHHS PEKH.

1.19, [Iycts x xM/u — cxopocth asTobyca, Toraa (x + 30) kM/u — CkOpOETH

160 280
aBromobuas. Bpems, notpayeriioe aBTo6ycoM — 4, & aBTOMOOHICM — ———
X

30
160 280
Mo ycaoBuio BpeMs OJHO ¥ TO ke —— =
x  x+30
l60|x+30 280 } 3
PemuM ypasHenue
X X+ 30

160x + 4800 — 280x = 0; —120x =-48)0; x =-4800 (-120;,=40
3uamenareas x(x + 30) npu x =49 1e paseH 0, 3HAYHT, PEILECHUC MOAXOAM™
QOrser 40 km/4



1.20.a} [lpu x> 0,3 > 0: 2>, X0 —x,->0
y y ~

2
6) Ipux>0,y<0; <0, <0, -12‘: 0.
y Y y

2
B) [pux <0.y> 0, l<0,X->0, —x;
y y ¥

<0.

2 -
D pux<0,y<0; 50, <0, —x—2<0.
y y y

1.21. a) 7>O,TaKKaK5>0,ua2+7Z7,1mﬂmoﬁuxa,1k KBaapar

at+
NOGOro MHUCAA — HCOTPHUATENLHOE UHCIO,

-3
6
) b2 +4

<0, UMCHUTENL — OTPHLATE/ILHOS YHCHEQ ~3, 3HAMEHATE D b 44,

T.k, 22 0, 3na4ur, 7

B) (x . 3)2

T8 > 0. 3uamenarems a° +8>8, a uicnurens (x-3)220, T.k npux=3,x-3=0
a

<0
4

2

-6
r) (yyz )3 <C. uncanrens (y — 6)°2 0 npu y = 6, y ~ 6 = 0, a 3HAMEHATENDb
-7~ 3 = -+ 3) £ -3, CNeNOBATENLHO, NPH AECHUN HCOTPUUATENLHOTO YHCA
HA OTPHIATEIILHOE NOAYHACTCA HENONOKHUTEILHOE YUCIO

_»V . 2
122, ) Tipna=4.p=—2, 3970 _ G440 o0
a+b 4-2 .
s_1 (=2)°-1 (<2 -(-2)'-1 64—
0)llpuc=-2,d=1, c4 1—( 4) :( )(-2) o l_-.21
d +2 1"+2 3 3
PR ¢ o ) M k) MU ol ) M | '
Npux=3,y=4 = = =,
B g =3,y ¥4y P44 9416 25
2.2-(-1
Dlipum=2,n=-1, Emn,: 3( )3=i: 4
i QY +(1° 8-1 7
3 _p2 2_ (932 _
123, ) lipna=4, b=—2 S0 4 -2 _16-4_12_,

(a+b)} (4-2) 4 4
S +de c(c2+d) B

c
O)llpuc=-2,d=10 — = =
)p d +d? d(c2+d) d

¥4y x4yt 1 1 1

]_E v = 13’ - 12’ — —_ == —_—
B) lpu ¥ Y ¥y (xz_yz)(x2+y2) 2—-y* 169-144 25

m* —nt =( 2“”2)(”‘2'*'”2) =mz+rl2 L

1 = =-1
Nlipum=2,n . s mn(mz_nz) - =
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mn-—mn



1.24. a) iipu mobom x  O)npu b= 0 B) tIpK TOOOM X ryapy m=0

1.25.3),¥¢——5—;le B)sx———l—;s::—g-
2 3 44 32
1 3 25
6 —-=; - = — 3
) y= R A l‘);r—g re
126.2) a=1; 6) 45% — 4b + 1 = (2b — 1)%, tiorromy bi.%,
B) c=—3; r) 4m2+36m+81=(2m+9)2=t0=>m==-—-3—
' 8 1
1.27.3) a= -17; a=-8; a=9; B)c:t—3;c¢—-;;c¢5,
G)bz—i;bz:—l-;bii; r)d::—l;dz~—l
3 2 3 3
2 1
l.28.a)b¢0;b::-3—; B)Sa:—-z-,satﬂl
0) k=413; r) m==+2,
12%9.a)a= 17, a=0; a=3;

6) bvc—%; bx:i:% (l6b2—9=(4b~3)(4b+3)) ;
B)c=—-8;c=0; c=3;
5. Vg 12

Nd=-Zidets (4d? —1=(d -1)2d +1)).
1.30. JIpo6b obpamactrea e uyms npu m =L anpum=-l.m=0um=2 ne
MMCCT CMBICA.

. 2)? —4 N —a? tda+4—4a-4-a°
131, a) (a+12) 2(a+) a___a-}-a—l—2 a 2 o ——

a”+1 a” +1
3HAUEHMAX NEPEMENHON a, Tak Kak a’ +1= 0 Hu npu Kakux a:
9+x(x—6)—(x=3 9+x"—6x—x>+6x—9
43 x+3

[EpEMENHol X, Tak Kax x> +3 = 0 HH IpH KakuX X.
1.32. 3uamenarens aashniXx JApoOcH paBHbl 0, TI02TOMY DTH ApoGH HE HMCIOT>
CMBICJIA HH 1IPH KAKHX JHIUCHUAXK [ICPCMECHHO]:

a) (=32 +3x+9)~x(F +3)+30+x1) = ¥~ 27-2 - 3x + 27+ 3x =0,

6)

=0 IpU  BCCX  3HAUCHHIX

6) 2(4—(:)—(a+2)(a2—2a+4)+a(a2 +2)= s-za—(a3 +8)+a’ +2a=0

1.33. Sa - 106 = 18, npcobpazyem 5(« —2b) =18, a—-2b —15§ =3,6.

a)3a-6b=3a-26)=3 2 =108, 6) 2 -72:8.383 5
5 a-2b 5 518
_da  —4(a- 2 2 (a-20) (3.6)
¢ 2b):“i!_§:_4fi_;r)a 4ab+4b* (a-2b)" (36) ~36
3 3 35 5 3.6 3.6 3.6



l.34.a;x—3y=l(3x—9y)=—l—; 6) 6 =—6-=18
3 3 x-3y 1
3
4 3x~9
y—4x "3
B) = =—-—=
5 5 15
1y, 1
r) (9y2—6xy+x2)-3=(3y——.x)2-3=[-§} -3=-§
1.35.2)- 2 =3 A P
b a b 3
patb_ 8. b_a, .4 pbt2a_ b 2a_1.,_,1
b b b b a 3 3
136.) = =|%|2=L. 6) Y XXy X =145=6
2y \» 18
B)—L=—|— }-.—_-5—' [) ‘x—yzi_—-zl—-]:;__
2x 2 1\y) 2 y } 5

137.2)Tipu X =02, =i+l=1+l.(i)-=1:—1:o,2=6
Yy X X Y

6)Tipu 2=0,4, 228 _ 3% 8 _5 .04 g- 43
y Yy y oy

1.38. Jlano 2 +bzb =7,
26 V a

a
Hpeobpasy 0 —4—=1T; +2=7;—=5.
peotpasyeM 370 BLIPAXKCHHUE! b b b >
2 asi6) 24Th 9.8 b g5 jogg2at3 _ga 3 b 5 5303
b 5 b b 5
)4”‘“—-4—"“‘-’—:2 (5)—1=2 5-1. g1
2 2a 2a \8) 2 2

139, flano X232 =12,
¥y

TipeoGpasyem 310 sbipaxerue: ——3—= 12; -——3-12 X =ys.
y ¥ y ¥y
9 X-1562-1:(%)-1:15=L y ~—~2“~V=z-(i)+l=z-15+1=31.
y x y 15 y y) ¥ _

Pos=2_417
b 15 15’

2x 2x2x22

n+3 3 3

1.40. a) =1+4= —eN@n——ln 3,
an’

10



2n+5 55

0) =2+=,~€eNen=Ln=5;
n n n

B) 6_n=g—l, EEN@n=l;n=2;n=3;n=6.
n n n

Honpun=6 —6-—i=0§£N.H'raK,n=l,n=2mmn=3.
n

r 45_7’1:.4_5_.7, is_eN<:>n:];n:3;;1:5;”:9;11:15;:‘1:45
n n n

45
Ho tak xak — nomiHO Obrrh Gonstie nu paewo 8, To noxxomsrn=1,n=3;n=5
n

1.41. a) E—iﬂ . JiBa newexoaa BbHUAM M3 MYHKTa A B myuxkt B, mexay
x X

+1
KOTOpRIMK paccTostive 12 M. 2-# newexoA wea ¢o CkopocTeio Ha | km/4
6onse, yem 1-i, u npuwen ta | wac panbiuc 8 B. Haiiti cropocTu nemexonos.

24 16
—_—= . MoTopuas noaxa NPOXOAUT MQ peke MO TeueHuio 24 kM, a

X+2 x-—
npotus Tcucuus 16 KM 3a ojiuHakoBoe Bpems. HaiiTu coGCTBCLHYIO CKOPOCTD
JIOJKH, €C/IM H3IBECTHO, YTO CKOPOCTE PeKU 2 kM/4

20 25
B) — =—— . /IBE TYPHCTH'CCKHE IPYNIIbI B OXHOBPEMCHHO M3 MYHKTa A

x  x+i
2-5 rpyTna uuia co CKOpoCTLIo, Ha 1 km/4 Goubuite, yem -z Masectno, uro 3a oano
1 10 e Bpems 1-g rpynna npouina 20 kM, 2-1 — 25 wm. Haitru cxopocry rpynn.

10 9 I -
F) ——— — —— =~ EC/d pefrocunemct Gy)]CT CXaTh MECANICHHES €BocH 0ObLIMHOM

x-1 x+2 2
ckopoctd Ha 1 km/4 , 1o nia 10 kM OH moTpaTut BpeMeHu Ha 0,5 daca Goasme,
qeM Ha 9 KM, MPOEIKAT 0O CKOPOCTLIO Ha 2 kM/4 Goumbiie oObrnoit.

§ 2. OcHoBHoee cBOiicTBO anrebpanyeckoii aApoabu

46 12ab 2 : : - -
gy _Dab oy m _Smr g _a_ 4 o i |
7 2la T on Sen b —ab pis  ps
2.2, 2) *r , TOKACCTBO, T.K. X 7 ;
x+y xn+yn n(x+y) xty
0) £_crs HE TOXAECTBO;
d d+s’ ’
a-b a*-ab a’>—ab afa-b) a-b
B) — = , TOMJICCTRO, T.K. = = N
a a a a-a a
mx+n m+n
= , TOXCICCTBOM HE ABNAETCH.
gx+p q+p
b 2 ; 32
23,0) 1390 _3a. o l4k21=£l£;8) day _l6x . 1357°¢° 27 ,
12bc  4c Tki I 63yz 7z 25¢2.p 5



24.9) 4(a-b) __ 4 13(x+4) _(x+4)
) 5(a-b)* S(a-b)’ 26x(x+4)  2x
R 8(k+l) 8 48m(2m n)
9(k +1y’ To(k+n) 60n(2m - n) 5n'
2 1y L # L 77 _ _
2.5.3) '2—6=2—2=Z»5) 4;-4,3) P =49;T) —6-5-—6.
64 43 625 25-25 5%.5% 1
2.6.a = B) — = ———— e = -
) ) s° 5% 5 5
24 83 2°3 33 27 1
6) —=—=""=13; ) —=o=—,
)PP D T
P12t P34t P34 3748
2.7.8) = = = =342 =9.16=144;
) 3 4 3542 3’42 3.4
14" 2¢* 77-27.7%.42  7°.2"
O =T Cpp o
625 15° _5%.5%.37
i e
JIP st st 1
zs 55° st 5
28, )___g_qg- 5) 26m 26m _13m )i_Zlk )_23=91
56 112 56"~ 8 168 56
12 \a -
2.9, )_2b _3‘.‘2;6).._...._.5""2=5” g 1 Tas 9__3
3Ja  36a 36a* 36a 36 36a 108ad 36a
Im
2.10. 8) 581 291; )L __Im_
28mn  t4mn 14mn
g Hmk 3% _ Ok 9 _"2"_ 6n
2m*n 3.2-7mn 14mn’ "7 ldmn
3x
211 a)-l—- _ Z”x2 : 6) 15x§ i 3x§ ,
8xy 24x°y 120x°y  24x°y
gg_“‘ 16X ) 21a%y* 10,54
3y 24x%y’ 48x%y%  24x%y
2 3 3 2 2 2
2.12.9) 19x 35y . 6) 50y SL; 2lm grz__;r)a_ "
5 5y 5y 7 7 105
X o ¥ — 2 2
2.13. 2) “ﬂu w; B)9a(a+9) a :
xX—-y x-y a+9 a+9
6) Ty, G yaty) ") (5-b)5+b) 8
x+y x+y 5+5 5+b

12

1005*

106



2 2 2
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