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I''TABA X. METOJA KOOPAUHAT

911.

a)2=0,5|k|, [k|=4, 1.x. m T 7, 10 k<0 k=—4.

6) 240=12 k|, || =20, T.x. m TT 4, 10 k>0 k=20.

B) 400=4001k|, k| =1, T.x. m TLii, 10 k<0 k=1.

1) V50 =2 k|, K| =+25 =5, k. 7 TT i, 10 k>0 =5

912.
B NO0_— € Jano: ABCD — napamnenorpamm; ACNBD=0;
M Me AO, AM=MO.
A D  Haiitu k.

a) TC:kvE; ACTTAOu ‘A_C"ZZ‘A_d , T0 k=2,

6) BO=kBD: BG BB u [B0|=- [BD

,TOk:l;
2

B) OC=kCA ; OC TLCA H\o—c'\:% \a

,TOk:—l;
2
) AB=kDC ; AB T1DC u [AB|=[D|, o k=1;

—_—

1) BC=kDA ;: BCTLDA u ‘ﬁ:‘=|DA 10 k=—1;

e) AM :ka; AM TLCA u M—hd]:%ﬁ],mk: —%'

%) MC =k AM ; MC TTAM u [MC|=3]AM], 0 k= 3;
3) TC=kCT\/f; ACTLCM u M_C]=%|C—M],Tok=—§;

n) AB=kCB; AB u BC He ko/ulMHeapHble = HEeJIb3s BBIUMCIIHUTS;

—_—

K) AO=kBD; AO u BD He KOJUIMHEapHbIE = HEJIb35 BEIYUCIUTD.

913.
a) na; 0) na.
T.k. cyMMa KOJUIMHEAPHBIX BEKTOPOB €CTh KOJUTMHEAPHBI UM BEKTOP.



914.
JaHo: @ u b HE KOJUIMHEAPHBI.

a) Jlokasatb: d+b W d—b He KOIIMHEAPHBI.
JloKa3aTeabCTBO OT MPOTUBHOTO.
Iyct a+ bua-b KOJUIMHEApHbIE, TOIY4UM d + b =k(a - b ),
OTKyza
-7 - - - - . —1-
a+b =ka —kb; a(l-ky=>b(-1-k) a:1 f

bl

b,

MyCTh =d;, torma a=db — mnpotmBOpeuMe, T.K. d W b He

KOJUIMHEAPHBI, CJIEI0BATENBHO ¢ +bh U a—b He KOJUIMHEAPHBI.

6) Joxkasate: (2a— b yu(a+ b ) HE KOJIJTMHEapHBI.
JT0Ka3aTeabCTBO OT MPOTHBHOTO.

IMycts (2a — b Yu(a+ b ) KoJIMHEapHbIe, Toraa (2 d — b Y=k(a+ b ),
OTKyzia

k+1

2da - b =ka +kb, aQ2-k=bk+1), 5:2 ki},
Te. a=db — NpOTUBOpEYHE, T.K. d H b ne KOJUIMHEAPHBIE 10
YCIIOBHIO.

B) okasate: (a + b Yu(a-3 b ) HE KOJIJIMHEapHBIE.
JloKa3aTesbcTBO OT HPOTUBHOTO.

ITycts (a + b u(a+3 b ) KoJTMHEapHbIe, Toraa (a + b )=k(a+3 b ),
OTKyzia

3k—

[

a+b =ka+3kb , a(1-k)= b 3k-1), a= - b,
Te. a=db - NpOTUBOpEYHE, T.K. d U b ne KOJUIMHEAPHBIE 10
YCIIOBHIO.

915.

B ¢ Jlano: ABCD — napamnenorpamm; Me AC,

a AM:MC=4:1.

p Pasnoxkuts: AM 10 Zz':E, bh=AD
b D Pemenue:

AT AC |- [Ad], AC=AB+AD, o m%(m)



916.

JaHo: @ u b HE KOJUIMHEAPHBI.

Haiitu X, y.

a)3a —xb =ya + I;,Toy=3,x=—1
6)4d —xa +5b +yb =0, 10x=4,y=-5
B)xd +3b —yl; = 6,Tox=0,y=3

r)a-+ b —3ya +xb = 6,T0y:%,x:—l

a{3;0}; b -1}
¢ {0;-3}; d{1;1};
{242},
918.
a=2i+3]; h=2i+3];
d=-3i -4;; 6=2i-2j;
919.
i 123 b - -2);
d {I;-1}; & {0; -2};
920.
a) ¥ =37 +%j, 6) =27 37:
N u=3;; nv=J.
921.
a)x?+y3=5f—23; x=135, y=
6)—3T+y3:xf+73; x=-3, y=
B)Xityj=—41; x=—4, y=
r)xf-%y]:O; x=0, y=

(= ]



922.

a) d{3;2}, b{2;5},= a+b {5;7};

6) a{3; -4}, b {1;5}, = a+b {4;1};
B) @ {—4; -2}, b {5;3},= a+b {1;1};
r) a{2;7}, b{-3;-7}, = a+b {-1;0}.

923,

a) ecin 4 {5;3}, b {2; 1}, 10 a—b {3;2};

6) ecan @ {3;2}, b {-3,2}, 10 a—b {6,0};

B) eciut @ {3; 6}, b {4, -3}, 10 a—b {~1;9};

r) ecin @ {-5; -6}, b {2; -4}, 10 a—b {~7; -2}.

924.
2a{6;4}; 3a{9;6}; —af{-3;-2}; -3a {-9;-6}.
925,
a{2,4) = —a{-2;-4); d{-2; -3} =>—d {2;3};
b {-2; 0} = —b {2; 0}; €{2;-3} > -8 {-2;3};
¢{0;0} = —¢ {0; 0}; f{0; 5} = —f {0; =5}.
926.

a) a{2; -5}, b {-5;2} = v=3a-3b={6; —15}+{15; —6}={21; —21};
6) a{4; 1}, b{1;2}, ¢{2;7} =
V=2a-3b+4¢= {82} + {-3; -6} + {8; 28} = {13; 24};
B) 4 {~7; -1}, b {~1;7}, ¢ {4; -6} =
6:35—25—% ¢ = {21;-3) + {2;—14) + {=2; 3} = {-21;-14};

r) a{7;-2}, b{2;5}, ¢{-3;3} = v=a—-b—c={8;-10}.

927.

JaHo: @ u b — KOJUIMHEapHbIE
Jlokasarts: KOOP/IMHATHI TIPOTIOPLHOHATLHbI

Iycte a {x;; 1}, b {x2; ¥2}. Tak kaKk a u b — KOJUTMHEAPHBIC, TO
i=kbwu x1 = kxy, y1 = ky,, oTKya

X :ﬂ:k

X2 Y2



928.
Q{3;7}, b {-2;1}, ¢ {614}, d {2;-1}, é {2; 4}, ykasatb
KOJIJTMHEAPHBIC BEKTOPHI.

307 1 - - -2 1

Lo=—=—=k; bud,Tx. —=—=-1=k.
6 14 2 2 -1

ducC,TK

Hano: Ae Ox,; Be Oy..

Haiitu xoopaunatel A u B.

a) OA=5; OB=3, = A(5; 0) u B(0; 3)
0) OA=a; OB=b, = A=(a; 0) u B(0; b)

X

Hano: Ae Ox,Be Oy; OACB — npsAMOyroJbHUK.
Haiitu koopnuHatet A, B, C.

A a) OA=6,5, OB=3, = A(6,5; 0); B(0; 3); C(6,5; 3);
O A §)0A=a, OB=b, = A(a; 0); B(0; b); C(a; b).

i o Hano: MNPQ — kBaapart; P(-3; 3), MPNNQ=0; O(0; 0)
Hatiti koopauaaTer M, N, Q.
3 "F P(=3;53); M(3; =3); N(=3; -3); Q(3:3).

N M
932.
cl? Hano: AABC, AC=BC, AB=2a, COLAB CO=h.
Haiitn xoopaunate A, B, C.
4 o s AB=2a; CO=h; A(-a; 0); B(a; 0); C(0; h).
933.
P4 8 Jlano: ABCD — mapanienorpamm, A(0; 0),
Ol B(5; 0), C(12; -3).
T c Haiitu D.

AC=AD+AB= AD=AC-AB 1o CBOMCTBY IapaJljiesiorpamma.
D(7; -3), T.x. xp=xc—xp=7; yp=yc=3.

934.

a) A(2; 7), B(=2; 7); AB {-2-2; 7-7}={~4; 0};
6) A(-5; 1), B(-5; 27); AB {~5(=5); 27-1}={0; 26};



B) A(=3; 0), B(0; 4);
r) A(0; 3), B(—4; 0);

AB {0—~(=3); 4-0}={3; 4}
AB {-4-0; 0-3}={—4; -3}.

935.
A 1(0:0) (x; -3) 6 3) @b) | (L2
B (1; 1) 2;=7) 3;1) (atc; d+b) | (1;2)
AB | {1;1} {5;y} B33 | ted |00
2—x=5 = x=-3;
=7-(-3)=y = y=4.
936.
Aleycoe-mlen] 0o Teales [eesnl a3
Bl | @n |60 x| Sl @) |@7-n|e1-y)
M 3D (32 | Gi-9) [(15:30)] @b) [B:65)] @6 0)| ©:0)
937.

Hano: Be AC, AB=BC; De BC, BD=DC; A(0; 1), B(5; =3).
Haiitu xooprunate: C u D.

107 = C(10; -7

= D(7.5; -5).

xB:xA+xC 5=0+xc
1 2 2 {sz
) _Y4atyc _3_1+yc Yc=—

el R

+

xD:xB Xc XD:5+10:7’5

2) 2 2
YptJYc -3-7
YD :T yD:T:_S
938.

a) @ {59}, 10 [a| =v/5? +97 = v25+81 =106

6) b {-3:4}, 10 ‘5‘:m=m=\/ﬁzs
B) & {-10:-10}, 10 [¢| =y/(-10)2 + (<10)* = V100+100 =10v2
1) d {10:17}, 10 |d] =102 +17> = Y100+ 289 =389
0 & {1111}, 10 o) =112+ (-11)% = yI21+121 =112

).




e) £ {10;0}, to m=\/102 +02 = /100 =10

939,
v Hano: M(3;-2).
3 X Haitru a) MK; 6) ME; B) MO.
ol K a) MKLOX, MK=2;

e 6) MELOY, ME=3;

g Y B M=) = o =i

940.

Q) AQ; ) nB(=2;7), AB=(-2-22+(7-7)% = 16+0 = 4;
6) A(-5; ) uB(-5;-7),  AB= J(—s —(=5)2+(=7-1)? =/0+64 =8;
8) A(=3; 0) u B(0; 4), AB=1/(0—(=3)) +(4—0)* = y/9+16 =5;
a) A0; 3) 11 B(—4; 0), AB=/(-4-02+(0-3)? = {16+9 =5.

941.
N Jlano: M(4; 0); N(12; -2) P(5; -9).
Haiitu Pyp.
Peienue:

 MN={12-4 1 (27 =Joa 4 =68 = 2417 :
NP=/(12-5)? +(-2+9)? =/49+49 =72 ;

MP=/(5-4)"+(-9)" =1 +81=82 ;
Pynp=2 17 +74/2 +4/82 .

942.
4 Hano: A(0; 1); B(1; —4); C(5; 2); AM — menuana.
Haiitu AM.
_xptxe 1+5
Xm =T Xn =5 T 3
¢ M@3; 1)
M B — BT Ye y 24
Y= "=

AM=(3-0)*+(~1-1)* =9+4 =13



% Jano: Be OX;; Ce OY,; Ae OX; OA=a,
OB=b, OC=h.
A h B Haiitu AC, BC.

1o " B(b; 0); A(=a; 0); C(0; h).
AC=[(0-(a))? +(h-0)* = a2 +h? ;

BC=1/(0-6)% +(h—0)2 = Vb2 +42 .

Hano: OACB — napamnenorpamm; Ae OX.;
B(b; ¢); OA=a.
Haiitu a) C(x; y); 6) AC, CO.
x Tx OC || AB, 10 yc=yg=c; T.k. OA=BC=4q, T0
" xc=b—a = C(b-a; c).

AC=y(b-a-a)’+c*; OC=y(a—b)*+c*.

945,
Hano: OBCA — tpanenus; OA=a, BC=d, B(b; ¢).
Haiitn AC, OC.

« A(a; 0), B(b; ¢); OA=a, BC=d.

T.x. OA || BC, to yc=yp=c; xc=b+d = C(b+d; c).

AC=y(b+d—-a)® +c?; OC=y(b+d)? +c? .

946.
a) Jlano: A(2; 3) mu B(x; 1); AB=2.

Haiitu x.

AB=1(x-2)2+(1-3)% =2
2=(x=2)2 +4; 4=(x-2)*+4; (x2)=0;  x=2.

0) dano: M (—1; x); My(2x; 3); MM,=7.

Haiitu x.
MMy=/@2x+1)% +(3-x)% =7
49=2x+1)* + (3-x)%; 49=4x>+4x+149-6x+x%;  5x*—2x—39=0;
+
D=(-2)’ — 4-5-(-39) = 784 xip=2IEVT8E 3 x=26.

10



947.
Hano: A(0; 1); B(l; —4); C(5; 2).
Joxkazatb: AABC — paBHOOEIpEHHBIH.
Haiiti S, pc.

AB=+1+25=426 ; AC=+25+1=+26 ; BC=416+36 =52, T.k.

AB=AC, To AABC — paBHOOEIpEHHBIH.

_XB +XC
™M = 2 {XM=3
_YstJyc v =-1
2

AM=\/(3—0)2+(—1—1)2 =J914 =413,

T.K. AABC paBHOOEIpEHHBIH, TO MEAHaHa SIBISIETCS BEICOTOMH.

Sapc=hBC =L BCAM =152 -413 = L 26=13.
2 2 2 2
948.
a) lano: A(-3; 5); B(6; 4); Ce OY, AC=CB.
Haiitu C(x; y).
Touka C umeeT koopauHaTHI (0; ¥), TO

AC=4(=3-01 +(5-y) =9+(G-y)? ;

BC=1(6-02+(4—y) ={36+@—y) .
1.K. AC=BC, 10
9 H(SyP=36H(AY)E (59 —(4-y)=36-9;
(5—y—4+y)(5-y+4-y)=27;
9-2y=27, y=-9.

Otget: C(0; -9).

0) dano: C(4; -3) u D(8; 1); EeOY, CE=ED.
Haiitu E(x; y).

Touxka E umeer xoopaunarsi (0; y),

CE=416+(y+3)% ; ED=4/64+(1- )%,

1.K. CE=ED, 10
16+(y+3)* =64+(1-y)*;
(y+3)’~(1-y)’=64-16;
(y+3-1+y)(y+3+1-y)=48;
(2+2y)4=48; 2+2y=12;
2y=10 y=5
Otser: E(0; 5).



949.
a) Jlano: A(1; 2);B(-3; 4); Ee OX, AE=EB.
Haiitu E(x; y).
Touka E numeer koopaunaTts! (x; 0)

AE=y(1-x2+(0-2)? ={(1-x?+4 ;

EB=/(x+3)2 +(4-0)2 =(x+3)? +16 .
T.x. AE=EB, To
(=) +H4=(x+3)+16;  (1—x)=(x+3)=12;  (1—x—x=3)(1—x+x+3)=12;
(2x-2)-4=12; —2x=5; x=2,5
Otser: E(-2,5; 0)
0) dano: C(1; 1) u D(3; 5); Me OX, CM=MD
Touka M umeet koopauHatsl (X; 0)

CM =/(1-2 +(0-1)% =y(1-x)2 +1 ;

MD =(3-x)2 +(5-¢)% =(3-%)2 +25 ;

(=0™+1=3—x) +25;  (1-%)"=(3—x)"=24;
—2-(4-2x)=24; 4-2x=12; x=8
Otset: M(8; 0)

950.

N p Jano: MNPQ — 4eThIpeXyrobHuK.
Joxazate: MNPQ — mapasmienorpaMm.
a) M(1; 1); N(6; 1); P(7; 4) Q(2; 4).

M 0 MN:mz\/Ezs;
NP={(7-6 +(4-1)? = V1+9 =10 ;
MQ=W= V149 =410 ;

T. K. MN=PQ; NP=MQ, To MNPQ — mapasmrenorpamm
6) M(=5:1); N(-4;4); P(-1;5) Q(-2;2)

MN = y/(=4—(=5)> +(4-1)? =149 =410
PQ = y(-2— (=)} +(2-5)? =1+9 =410
NP = /(-1-(-4)2 +(5—-4)2 =9+1 =410
MQ = /(-2-(=5)7 + -1 =9+1 =410

T.x. MN=PQ=NP=MQ, 1o MNPQ — pom6




951.
B ¢ Jlano: ABCD — 4eThIpexyroJbHUK.
Joxkazatrs: ABCD — npsiMOyToJbHUK.
Haiitu SABCD~
4 p a) A(=3;-1); B(1; 1); C(1; -3) D(-3; -3).
AB=\/E:4; BC=\/Z:2; CD=\/E:4; AD=\/Z:2;

BD =+16+4 =20 = 2/5; AC =4/16+4 =20 = 245.
1.X. AB=CD, BC=AD u BD=AC, o ABCD — mupsmoyromsHuK (110
MPU3HAKY — MapajuIeIOrPaMM C PAaBHBIMU TUATOHAJISIMH).
Sascp = 4-2=8
0) A(4; 1),B(3; 5), C(-1; 4), D(0; 0).

AB=+/1+16 =+/17 ; BC=+16+1=417 ; CD=41+16 =4/17 ;
AD=+16+1=17; AC=+25+9 =34 ; BD=+9+25=+/34 .

T.x. AB=BC=CD=AD, to ABCD — poMmO0; T.K. iuaroHajia 3Toro pomoba
pasusl (AC=BD), To 3TOT pOMO — KBaspar.

SABCD :(\/ﬁ)z:” .

Jano: AABC, AB=BC; BE=160 cm, AC=80 cwm;
AK, CF, BE — meuaHsL.
Haiitu CF, AK.

BE=160 cm, AC=80 cM T.k. OE:% BE no cBoiicTBy

MeIHaH, TO OE:% -160 = 53% cM

B AAOE: AO=4AE” +OE* = 402+(53%)2 =2_(3)0 cMm.

AO=§ AK 1o cBOHCTBY MenuaH, % =§ AK, AK=100. T.x. AABC —

paBHOOenpennsiii, To AK=CF=100 cm.

955.
" Jano: AABC; BB, LAC; AE — MenuaHa.
B Haiitu AE.
Pemenue:
£ BB ;=10 cm; AB=10 cm, BC;=4 cMm BBeaeM
¢, CHCTEMy KOODJIHHAT, I/ie B, — nauano

A O 1B
1

— koopauHar. Torma A(-10; 0); C(4; 0); B(0;



XB + Xc
10), 3aTemM xg =

=2y =2BEC =) — B2 5),

AE:J(IO+2)2+(0—5)2 =144+25 =169 =13 cm.

956.
Hano: ABCD — paBHOOeIpeHHAS TPaTSIHs.
v c Joxazate: BD=AC.

B
BBG,I[CM CI/ICTCMy KOOp,HI/IHaT KaK II0OKa3aHO Ha
P b pucyHke, ocb OY — 0cbh CHMMETpPHH, TOTA
© * A(=xy; 0) 1 D(xy; 0); B(~x; h) 11 C(x5; h).
AC=4/(x; +x))? +h? , BD=y(x; +x,)* + 4%,

10 AC=BD); u.T.71.

B ¢ Obpammno.
S~ — Hano: ABCD — tpaneuus; AC=BD.
A ~ \p JloKasare: AB=CD.
B C BB, LAD, CC, LAD. Paccmorpum ABB,D u

ACC,A; BB;=CC,;=h. ABB;D=ACC,A (110 KaTteTy u TUIOTCHY3¢e).
Paccmorpum AABD u AACD: AD — o6mias;; BD=AC (10 ycioBuio);
£L1=/2, 1.e. AABD=AACD (110 2 croponam u yriry) = AB=CD.

957.
Blbic) Clatbic) Jlamo: ABCD — mapatenorpamm; AC=BD.

Hoxkazate: ABCD — npsMOyTronsHUK.

BBenem cucteMy KOOpAMHAT TaK, KaK MOKa3aHO
X Ha pUCYHKE.
40;,0) D(a;0) AC’=(a+b)*+c?, BD?=(a—b)*+c”.
T.x. AC=BD, 10

(atb)*+c*=(a—b)*+c?, a’+2abtb’=a’2ab+b’,  4ab=0,

a=0 nmm b=0; nomyctum a=0, To D(a; 0) coBmecTutcst ¢ Toukoit A(0; 0)
— 3TO HEBO3MOXHO, T.e. a#0, momyuum b=0, 3mauur ABCD —
OpSMOYTOJIBbHUK. UTO 1 TpeOOBaIOCh T0Ka3aTh.

958.
Haro: ABCD — npsMOyTOIBHIK
Jlokasats uto urs 06oit M: AM*+CM*=BM*+DM?.

ty M Baegem CHUCTEMY KOOPAWHAT TaK, KaK ITOKa3aHO

f ¢ ha pucynke, toraa A(0; 0); D(a; 0); B(0; ¢); C(a;
¢); M(x; y).
4 DX AM*=x*+y?, CM*=(a—x)*+(c—y)%

BM’=x*+(c—y)*; DM*=(a—x)*+y’.



CkJa/ipIBas, HOTyYUM:
AMP+CMP=x+y +(a—x) +H(e-y) =x ey ) Ha—x) +y’;
BM*+DM’=x*+(c-y)*+(a—x)*+y".
Uro u TpeboBaNIOCh OKA3ATh.

959,
J a) x*+y’=9; 0(0; 0); R=3

v 6) (x—1)*+(y+2)*=4; O(1; —2); R=2

Y B) (x+5)’+(y-3)’=25; O(-5; 3); R=5

r) (x—1)*+y*=4; O(1; 0); R=2

s 1) xH(y+2)>=2; 0(0; ~2); R=v2




960.
A(3; -4); B(1; 0); C(0; 5); D(0; 0); E(0; 1)
a) X’+y’=25; rouxu A(3; —4) u C(0; 5), T.K.
32+H(—4)’=25; 0%+5°=25.
6) (x—1)*+(y+3)*=9; B(1; 0), T.K.
(1-1)*+(0+3)*=9.

1Y 1

2
B) | x—— | +y~ =—; Touka B, T.kx.
)( 2] =7

2
LN I
2 4

2
0-L]+02=1L
2 4
961.

(x+5)+H(y-1)’=16, O(-5;1); R=4.
A(=2; 4):

Touka D, T.k.

(-2+5)*+(4-1)*£16, 9+9£16, 1816,
T.K. 18>16, T0 A(-2; 4) BHE KpyTa;
B(-5; -3):
(-5+5)+H=3-1)*=16, 0+16=16, 16=16,
To B(—5; —3) Ha OKpyXHOCTH;
C(-7-2):
(—7+5)H(=2-1)*#16, 4+9%£16, 13216,
T.K. 13<16, T0 C(—7; —2) neXUT BHYTPHU KPYyTa;
D(1; 5):
(1+5)*+(5-1)*£16, 36+16%16, 52+16,
T.X. 52>16, T0 D(l; 5) nexxut BHe Kpyra.

962.
Jano: x*+y*=25, A(3; 4) u B(4; -3)
Hoxazare: AB — xopaa.
JloKka3aTenpCTBO:
[IpoBepumM, uTo TOUKH A U B nexxaT Ha OKpY>KHOCTH:
A(3; 4):

3%+4°=25, 9+16=25, 25=25,
B(4; -3):
42+(=3)’=25, 16+9=25, 25=25,

Toun AuB € okp. = AB - xopxa.



963.
a) x+y’=25, (—4)+y*=25, 16+y*=25, y*=9, y1,=%3, cnenoBatenbHo A(4;
3) uimu A(4; -3).
6) x*+3°=25, x’=16, X, ,=+4.

964.
a) (3-3)H(y—5)"=25, (y-5)’=25, y—5=%5 = y,=10, y,=0.
Otser: (3; 10) u (3; 0)
6) (x=3)*+H(5-5)*=25, (x—3)*=25, x-3=+5 = x,=8, x,=2.
Otsert: (8; 5) u (-2; 5)

965.

a) X’ +y’=9 6) x*+y’=2 B) x2+yz=§
966.

2) X>+(y—5)’=9 B) (3 HY =

6) (x+1)+H(y—2)*=4 r) (x~4)*+(y+3)*=100
967.

Hano: Oxp(O; R); O(0; 0); B(—3; 3): Be Oxp(O; R)
Hanucate ypaBHEHHE OKPY>KHOCTH

Pemenue:

B(—1;3) neHTp OKpy>KHOCTH B Hayaje KOOPAUHAT, TO
YpPaBHEHHUE UMEET BUT x2+y2:R2, T.K. B nexur Ha
okpyxHoctd, To OB=R

OB=(-1-0)° +(3-0 =1+9 =10, R =10

To ypaBHEHHE OKPYKHOCTHU:
x2+y2= 10.

968.
g Hano: Oxkp(A;R); A(0;6); B(—3;2); Be Oxp(A;R)
Hanwucats: ypaBHEHUE OKPYKHOCTH

Pelenue:
X*+(y—6)=R*=AB’

R=AB=4/(0+3)>+(6-2)* =J9+16 =25 =5

To ypaBHEHHE OKPYKHOCTU UMEET BUJL
X*H(y—6)>=25.



969.
N~ HNano: Okp(O; R); MN—auameTp 3T0i OKPY>KHOCTH
Hamnucate ypaBHEHUE OKPY>KHOCTH
a) ecimt M(=3; 5); N(7; —3); T.k. MN — muametp, T0 O —

M cepeauHa MN, u
xo:xm+xn x0=_3+7=2
’ %ry s 5 =02
Yo = Yo = =1

2 2
R=MO=/(2+3)> +(1-5)> =4/25+16 =+/41,

ypaBHEHHE OKPY/KHOCTH HMeeT BHT: (x—2) +H(y—1)’=41.
0) ecmu M(2; —1), N(4; 3), T.k. MN — auametp, To O — cepenuna MN,
u

xO:x’”+x” x0:2+4:3
%r _%+3 = 0(3; 1)
yozyﬂ’l yl’l y0: :1

2 2
R=ON=/(3-4)? +(1-3)> =+1+4 =5,

TO ypaBHEHHE UMEET BUJI: (xf3)2+(y71)2=5.

970.
‘, R Hano: Oxp(O; R); A(l; 3)e Oxp(O; R); R=5; O OX
‘ X

Hanucates ypaBHeHHE OKPYKHOCTH

v Touka O umeer koopauHartsi (x; 0)
R=0A=y(x-1)2+32, S=4(x-1)2+3?,
25=(x-1)>+9, (x-1)’=16,
x—1=14, x=5 i x=3,
1.e. O(5; 0) mmm O(-3; 0) cienoBaTeNBFHO, MOXKET CYIIECTBOBATH [IBE
OKPYKHOCTH:
(x75)2+y2=25 WIn (x+3)2+y2=25

971.
) Iano: Oxp(O; R);
A(=3; 0)e Okp(O; R); B(0; 9)e Oxp(O; R); O OY
8 Hamnwmcath ypaBHEHHE OKPYKHOCTH
T.x. A, Be Oxp, To R=OA=0B; 1.x. O OY, 0 O(0; y).

OA =43’ +y* .



T.x. OA=OB, 10 OB =/0+(9—y)* ,

9+y2 =(9—-y), 9+y*> =81—18y+y?, 18y=72, y=4,

10 O(0; 4) R=OA=+/9+16 = J25=5, 10 ypaBHEHHE UMEET BUJ:
X*+H(y—4)>=25.

972.
0) C(2;5), D(5; 2)
a-2+b-5+c=0

{a~5+b~2+c =0

BrrauTast U3 epBoro ypaBHEHHE BTOPOU, ITOTyIUM
-3a+3b=0=a=b
2at+S5a+c=0=c=-7a.
[MoncraBum ko3 uitneHTH b = g ¥ ¢ = 7a B ypaBHEHUE MPSIMOI:
ax+ay—Ta=0=>x+y—-7=0.

B) M(0; 1), N(—4; -5)

0-a+1-b+c=0 - b=-c N b=—30

—-4-a-5-b+c=0 —4a+5c+c=0 a=Ec
3 _ -
Ecx—cy+c—0:>3x—2y+2—0

973.
Hano: A(4; 6); B(—4; 0); C(-1; 4); CM — mennana AABC.
Hanmcats ypaBHenue mpsimoit CM.

Iy Xy = =—=0
2 2 — M(0; 3)
_YatVs _0+6_3
4 c Ym —2 —2

Hanmmewm ypaBHeHne npsmoii o AByM Toukam M u C.
M(0; 3):

0-a+3-b+c=0; 3b+c=0; b= -%
C(-1;-4):

—a—4b+c=0, a=4b+c; a= %c

; Tx—y+3=0

7 c 3
—cx+(—=)y+c=0]| -—
3T ¢



B c Hano: ABCD — tpamenusi; A(—2; -2); B(=3; 1);
C(7; 7); D(3; 1), MN — cpenHsist THHUS

M N Hammcrte ypaBHenue npsmeix AC, BD, MN
_ 1
4 p A(2;-2): 2a-2bte=0 = a—z c-b.

1 1 1
C(7;7):7a+7b+c:0:>a:—7c—b; Ec—bz—;c—bia:—b,
ax—ay+0=0 = x—y=0 — ypaBHeHue npsamoi, cogepxareir AC.
B(-3; 1):—3a+b+c=0:a=b;c :

D@3 1): 3atbte=0 = a= S
b+c _-b-c — b=c :a:b_b ~0,
3 3 3
0-x+by—b=0 = y—1=0 — ypaBHeHue npsamoii, cogepxarieit BD.
¥ _XA+XB_—2—3__£
M= 2 2 omfo3L
y _Ya—yp_ 241 1 27 2
M= 2 2
xy=Xeti _TH3 g
2 2 = N(5; 4)
y =yC_yD=7+1=4
N 2 2
M —é;_—1 :—ia—lb+c=0=>b=20—5a
22 2 2
N(5; 4): 5a+4b+c=0:>a=_4b_c ;
b=2c-5a=2c—(4b-c); b=-—
3 3
a=—c, —cx—cy+c=0
5 5

3x—5y+5=0 — ypaBHeHue npsmoii, conepxameit MN.

975.
Y Hano: [: 3x—4y+12=0
PWT0 Haifri: A(x; y); B(xi; y1)
x = 0: 3.0-4y+12=0 = y=3 = A(0; 3)
% i y = 0: 3%-4-0+12=0 = x=4 = B(—4; 0)




976.
Hano: [;: 4x+3y—6=0; l,: 2x+y—4=0; [,nL=A
Haiitu: A(x; y)

{4X+3y—6=0 {4x+3y—6:0 {y:—2 {y:—2

2x+y-4=0|-2) —4x-2y+8=0 2x-2-4=0 |x=3
977.
v i Hano: M(2; 5); Mel}, [||OX; Me b, L||0Y
5 Hanwucars ypaBaenus /[, u [,
oJ o ¢ Dre4lloX ton:y=s
> )1k b 0Y, 10 I x=2
978. \
2) Y -3 6)
__)x
B) Ay r)
X
]
y=-4
979.
Hano: Me AB; A(-8; —6) u B(-3; —1) u M(5; y)
Haiitu: y
Peuienue:

—1=-3k+5b
y=x+2, y=5+2=T7; M(5; 7)

{—6:—8k+b 51=5 {11:1

980.
Hano: ABCD — pom6; ACe OX, BDe OY; AC=4 cm, BD=10 cm
Hanmcats ypaBaenue AB, BC, CD, AD.

y Pemenne:
A(=2; 0); C(2; 0); B(0; 5); D(0; -5)
1) A(-2; 0) u B(0; 5)
1
{—2a+c =0 [973¢ %cx—%cy+c —o |20

C
ste=0 1l sy 2y+10=0
50—




2) t.x. CD||AB 10 CD: y=§x+b T.K. y(2)=0, T0 0=5+b =

b=-35 yzgx -5
3) B(0; 5) u C(2; 0)

=—— 1 1 10
56+c=0 a 2C ——cx——cy+c=0 |:(——)
2a+c=0 1 2 > ¢

g=——c 5x+2y-10=0
5 ey 77

4) 1.x. BC||AD T0 AD: y=—%x+b T.K. y(0)=S5, T0
5
b=25 =—=—x-5
Y=o

5 5
OTBeT: y=——x*5 y=—x=*5
4 2 Y 2

Jano: Be AC, AB=BC, AC=2.
Haiitu MHO)ecTBO Touek M:
a) AM*+BM*+CM*=50;
6) AM*+2BM*+3CM*=4
Pemienue:
a) Beeném cucreMy KOOpIMHAT TaK, KaK IIOKa3aHO HAa PUCYHKE.
A(=1; 0); C(1; 0); M(x; y); B(0; 0).
AM? = (x+1)> +y?
BM? =x? + y2
CM? =(x—1)? +y?
(D) Py H(x=1)Hy?=50;  xX*H2x+ 143y K -2x+1=50;
3x7+3y°=48;
x*+y*=16 — OKPY’KHOCTb C LIEHTPOM B T. B 1 R=4
6) Kak u B mpenpiaymieii myHKTe,
(DY R 203 +Hy 3 (- 1)y =4
XPA2x+H 1y H2x 2y 4+ 3% —6x+3+3y’=4;
6x*—4x+6y*=0; 3x2x+3y*=0

2 11 1, 1
3 xt———)3y*=0,  3(x——)——+3y>=0
( 355 9) y ( 3) 33y

1 1 1 1
(X_E )2+y2=§ — OKPY>KHOCTb, C LIEHTPOM B TOUKE (5 ;0)n R=§ .



983.
LT M(xsy) Hano: A, B; k — manHoe 4uciio

y Haiit MHOECTBO BCex Touek M:
) : AM*+BM*=k*
0 x BBeném cucreMy KOOpIMHAT TaK, KaK
14 B > nokazano Ha pucynke, A(0; 0); B(a; 0); M(x;
y)
AM? = x% +y?
=y = X +y?+(a-x) +y> =k’
BM? = (a— x)2 + y2
2x*2ax+2y*=k*~d?,
2 2 2 2
2k“ -a
2(xaxt L - L )2 =k’—a?, x— 42+ == 7
( YR )2y? ( Sty 2
22
a 2k —a
9TO OKPYXXHOCTb C LICHTPOM B TOYKE (5 ; 0) mw R= 7 HO
2k? a

2
e E
4

A

985.
Hano: AuB
Haiitu MmHOXecTBO Touek M Takux, BM>-AM’=2AB
BBenem cructemMy KOOpAMHAT TaK, Kak IOKa3aHO HA PUCYHKE.

A(0; 0); B(a; 0); M(x;y)

y * M(x;y) BM =(a—x)+y? AM’=x’+y? AB=a?,
3HAYUT (afx)2+y27(x2+y2)=2a2; —Dax=a’, x=—a —
o x mpsmas, L npsmoil AB u mnpoxojsinas yepes
4 B " TOYKY CHMMETPHYHYIO T. B.
986.

Hano: ABCD — npsMOyToapHHUK
Haiiti MHOeCTBO Touek M: (AM*+DM?*)~(BM*+CM?*)=2AB>
BBezneM crucreMy KOOpAMHAT TaK, Kak IMOKAa3aHO HAa PUCYHKE.

* M) A(0; 0); D(a; 0); B(0; b); C(a; b); M(x; y)

sl c AM*=x*+y?; DM’=(a—x)"+y’;
BM’=x*+(b-y)’;  CM=(a—x)*+(b-y)’;
AB*=b’,
4 DY, CnoxuB, MOTydUM

(Y Hax) +y )~ (< Hb-y) +ax) "H(b-y)*=2b°
xXy*ta’2ax+x+y* x> -b +2by—y’—a’+2ax—x’—b*+2by—y’=2b*
—2b*+4by=2b?%;  4by=4b’



y=b — npsimast, npoxosimas yepe3 BC.

987.
Hano: ABCD — pom6; AC=2a, BD=2b
Haiitn MHOXECcTBO BceX M, TakuX, 4YTO AM*+DM*=BM*+CM?
BeemeM cructeMy KOOpAMHAT Tak, Kak MOKa3aHO HA PUCYHKE.
’ A(=a; 0); C(a; 0); B(a; b); D(0; —b); M(x; y)
AM=(cta)tys  DM=CH(bry)s
BM?=x*+(b—y)% CM’=(a—x)*+y”.
¥ CIOKUB, OTy4UM
(x+a)+y x> H(b+y ) =x’+(b-y)H(a—x)+y’;
xX*+2ax+a’+y’—x +b*+2by+y =x’+b’2by+y +a’2ax+x’+y’;

2ax+2by-0; ax+by=0.

a o
y—-z X — IpsiMasi, IPOXOIsIIas yepe3 TOUKy HepecedeHHs AuaroHaiei
O u L cropone pomba.

988.

JaHo: au b He KOJUTHHEAPHBI
Haiitu x, 4T00bl p W ¢ OBLIM KOJUIMHEAPHBI.

a);:2;—z;5:; +x5,—:_—1;x:—l;
X 2
— > > - - - —1 . — -
0) p=xa-b; gq=a —xb, %:—;xZZ—l pelLlIeHuii HeT, T.e. p U g He
X
KOJUTHHEAPHBI;
B) ;=Zt +xz;5=;—25,%=%;x—2;
e S S
r) p=2a+b; g=xa+b, —:T;x:2.
X

989.
Haittu plx,y}u | p|
a) p=Ta-3b, a{l;-1}, b {5 -2}
; {7-1-3-5; 7-(-1)-3-(-2)} = ; =813
i JotT s
6) p=4 a-2b, af6:3}, b {5:4)
P 46254324} = p{14;4)



[p|=196+16 -212 =2,/53
B) p=Sa4b. a {é;l}, b {61}
55
pAS A6 54D = p 215

p|=(=21)? +5% = 441+ 25 = /466
1) p=3(-2a-4b), a{l;5), b{-1;-1}
P {3(-21-4-(-1)); 3-(-2:5-4-(-1))} = p {6;-18}

7| =+/36+324 =360 = 610

990.
Tlano: a {3; 4}, b {6;-8}, ¢ {;5}; p=a+b, g=b+c,

r=2a-b+c, s=a-b-c

Haiitu: a) kooprunatet p, g, r, s;0) |al,[b],.|pl.[q]

) p3H6;4-8=p {94}, ¢ {6+ -8+5)=q {7;-3},
F{6-6H; 84845 =7 {I; 21}, s {3-6-1;4+8-5}=5 {-4; 7};
6)  |a|=vo+16 =425 =5, Ib|=64+36 =100 =10
|p|=81+16 =97 lg|=+/49+9 =58
991.

Hano: M(x;; 0); My(x; 0)
Joxazare: d= |x]—x2

d=M;M,= \/(xl —x2)2 +0 =\/(x1 —x2)2 = |X1—X2| .

992.
4 Hano: A(4; 8); B(12;11); C(7; 0)
Joxkazatb: AABC — paBHOOeApEeHHBII
AB={(4-122 +(8-11)2 =J64+9 = {73,
B c

AC=\@4-72+8 =\9+64 =73,
BC=4/(12-7)2 +112 =25+121 = /146 .



T.x. AB=AC, to AABC — paBHobeapennsrii; T.k. BCAC=AB, To AABC
— HE PaBHOCTOPOHHUI.

993.
c Hano: A(=5; 6); B(3;-9); C(-12;-17)

i j Jokazate: ZA=ZC
A B A]3:\/(3+5)2+(—9—6)2 =J64+225 =/289 =17
CB:J(3+12)2 +(-9-17)% =225+ 64 =289 =17,

T.x. AB=BC, to LA=ZC.

994.
a) Mano: D(1; 1), A(5; 4), B(4; -3), C(-2; 5).
Joxazare: AD=BD=CD.

AD = (1-5)% +(1-4)? =16+
DB =4(1-4)? +(1+3)* =4/9+1

DC =+/(1+2)> +(1-5)> =416 +9

t0 AD=BD=CD;
6) dano: D(]; 0), A(7; -8), B(-5; 8), C(9; 6).
JHoxazate: AD=DB=DC

Nel
Il

o
1]

N s‘w
(9] ()} W
1]

W (9] W

AD=(7-1)? +(-8)? =+/36+64 =100 =10
DB=+/(1+5)* +8 =36 +64 =4/100 =10
DC =/(9—1)? +62 =64 +36 =100 =10
10 AD=DB=DC
995.
Hano: M;(=2; 4); My(6; 8); E(x; 0), M;E=EM,
Haiitu: x

M E=4/(x +2)% +4° M,E =+/(x—6)* +8 ,

T.K. M;E =EM,, 10
(XH2)+16=(x—6)"+64;  (x+2+x—6)(x+2—x+6)=48;
(2x—4)8=48 = 2x—4=6
2x=10 x=5,
to E(5; 0)



996.
Hano: A(=5; 13); B(3; 5); C(-3; —1); M, N, K — cepenunst ctopoH AB,
BC, AC
Haiitu: a) koopaunatel Touek M, N, K; 6) BK; 8) MN, MK, NK

_Xatxp :—5+3 _

B X)y =-1
a) 2 2 M(-1;9)
_yA+y3_13+5_9
M J/M——2 ——2 =
N
XN:.XB+XC:3—3:0
4 2 521 N(0; 2)
e S PN TS S
wg=atre 573 4
2 2 K(-4; 6)

+ 13-1
szyA yC= =6

2 2
6) BK= (3+4)° +(5-6) =49 +1=5\2
B) MN=/12 +(2-9) =149 =5V2 ;
NK=y42+(2-6) =V16+16 =412 ;
MK=/(—1+4)2 + (9-6)* =18 =3J2

997,
Hano: A(3; 2); B(0; 5); C(=3; 2); D(0; 1)
Joxazars: ABCD — kBampat
B ¢ AB=49+9 =342
BC=v9+9=3/2| _,
CD=+9+9 =32
4 D AD=+9+9 =32

ABCD — pom0; nanee: AC=\/£=6, BD:\/%:6, T.K. JIAAroOHaJIn
pomba paesbl, To ABCD — kBampar.

998.
¢ JHano: A(-2;-3); B(1; 4); C(8; 7); D(5; 0)

B
V Jokaszats: ABCD — pom6
I Harvitu: SABCD
4 D



AB=y(1-(-2))" +(4-(-3))" =0+49 =58
BC=(8-1)7 +(7-4)° =449+9 =58
CD = /5-8)+(0-7)> =9 +49 =58

AD = (5~ (-2))* +(0-(-3)> =/49+9 =58

Tak kak AB=BC=CD=AD, ABCD — pom6.

AC=4100+100 = 1042 BD=+16+16 =42

SABCD:% AC-BD:% 1042 -4+/2 =40

999.
Jano: ABCD — napaitenorpamm; A(—4; 4); B(=5; 1); C(x; y); D(-1; 5)
Haiitu: (x;y).

AB=/(-5-(~4)? +(1-4) = V1+9 =10 BC=y(x+35)° +(y-1)’
AD=y(-1= (=)’ +(5-4 = Jo+1 =410 CD=y(x+1)* +(y-5)

T. K. B [1apaJuIeJIorpaMMe IPOTUBOIIOIOKHBIE CTOPOHBI PaBHBI, TO
(x+5)%+(y-1)*=10 x2+10x+25+y> —2y+1=10
x+1)2+(y-5%=10 x2+2x+1+y> =10y +25=10

8x+8y =0 X=-y
{(x+1)2+(y—5)2 =10 {(1—y)2+(y—5)2:10
1-2y+y*+y*~10y+25-10=0; y*—6y+8=0
yi=d,  y»=2

eciu y=4, To x=—4; cinenoparensHo C(—4; 4);
ecn y=2, To X=2; cienosarensHo C(-2; 2).

1000.
a) (x—1)*H(y+2)*=25 oxpyxHocTs ¢ nentpom (1; —2) n R=5;
6) x*+(y—7)’=1 oxpyxHocTs ¢ nentpom (0; 7) u R=I;
B) x2+y2+8x4y+40=0, (x+4)2+(y72)2—-20 — HE OKPYXHOCTb;
T) x2+y272x+4y720=0, (x71)2+(y+2)2=25 OKPY>KHOCTB C ieHTpoM (1; —2)
n R=5;
1) Xy —4x-2y+1=0, x>~ 4x+4+y*2y+1-4=0, (x-2)*+(y—1)*=4
OKPY>KHOCTB C LIeHTpoM (2; 1) u R=2.

1001.

4 5 '%p(0; R), B(-1; 2)e Op(O; R); Oe k: y=x+2.



Hamnuctp ypaBHEHUE OKPYKHOCTH.
Pemenue:

R=A0=y/(3-x)2 +y* ; R=BO=1/(-1-x)> +(2-y) , 10
Bx) Y =(1Hx)H2-y)s 9-6x+x"+y =lH2x+x +4-dy+y’;
4y—8x+4=0;
¢ Apyroit cTopoHsl, Touka O yIOBIETBOPSIET ypaBHEHUIO: y=X12, TO
4y—-8x+4=0 |4x+8-8x+4=0 [4x=12 x=3
{y:x+2 {y=x+2 {y=x+2 {y=5

1.e. O(3; 5), cnenoBarenpbHo R=A0= J25=5 , M1 YPaBHEHHE OKPYKHOCTH
MMeeT BUJI: (xf3)2+(y75)2=25

1002.
Hano: A, B, Ce Oxp (O; R);
a) A(l -4), B(4; 5), C(3; -2); 6) A(3; —7); B(8; -2); C(6; 2).
p  Haiitu ypaBHEHHE OKPYKHOCTH.

€ a) AO=y(1-x)>+(-4—y)? . BO=y/(4—x)? +(5-y) ,

CO=yG-x2+(-2-y)" .

AO*=BO™:
(1) +(4+y)’=(4-x)"+(5-y)%;
(1x—4+x)(1—x+4—X)=(5—y—4—y)(5-y+4+y);  —3(5-2x)=(1-2y)9
2x—5=3-6y x=4-3y
BO*=CO™:
(4X)"+(5-y)=(3%)*+(2+y);
(4—x-3+xX)(4—x+3—X)=2+y+5-y)2+y-5+y);  T-2x=7(2y-3)
—2x—14y+28=0, x=14-Ty,
14-7y=4-3y, 10=4y

5 7 7 5
==, x=——;T.. O(—=; =
Y75 2 337
7Y 5Y 81 169 [250 [125
R=AO0=|[1+=| +|4+=| =,|—+— =, [— =, |—
2 2 TVa T TV T2

ypaBHEHHE OKPY>KHOCTH: (x+% )2+(y—5 )221275

6) AO:1/(3—X)2 +(7+y)? , BO=,/(8-x)2+(2+y)*,
CO=,/(6-%)2+(2-y)* .

AO*=BO*:



(B HT+y)’=(8—x)*+(2+y)’;
9—6x+x"+49+14y+y*=64—16x+x"+4+4y+y*; 10x+10y—10=0,
x+y—-1=0, x=1-y
BO’=CO*:
(8—X)*+H(2+y) =(6-x)"+(2-y)*;
64—16x+x"+4+4y+y*=36-12x+x"+4—4y+y’; —4x+8y+28=0,
x—2y—7=0, x=7+2y
1—y=7+2y, —6=3y
y=2, x=3, 1.e. 0(3;-2)

R=0A=4(3-3)?+(7-2)* =425 =5

ypaBHEHHE OKPYKHOCTH: (X—3 ) +(y+2)*=25

1003.
B Iamo: A(-7; 5); B(3; -1); C(5; 3)
v Hanmcats ypasaenus npsameix: a) AB, BC, AC;
~ ©) cpemHuX JIMHUH;
B) CEpEeIMHHBIX MEPIEH/IUKYJISPOB.
4 Penienue:
K c a) AB:
~7a+5h+c=0 [-Ta+15a+5c+c=0 [8a=—-6¢ |7 4€
3a-b+c=0 b=3a+c b=3a+c b——ic
4
3 5
——cx——cy+c=0 3x+5y—4=0
4 4
BC:

1
3a=b+c=0 [b=3a+c b—3a2+c b=7c
S5a+3b+c=0 |5a+9a+3c+c=0 Jla=-=c¢ 2

a=——c
7
—gcx+lc +c=0 2x—y—7=0
7 - y Y
AC:
1
a=—-—-c
—7a+5h+c=0 |2la—-15b-3c=0 23
Sa+3b+c=0 25a+15b+5¢=0 b——ic
23
_—cx—ic +c=0 x+6y—23=0
»BTRY Y



_XatXp _ -743 _

xy =—ATEB -2
6) 2 2 — M(-2;2)
_yA+YB_5_l_2
METS T T T
<o = XBHXc 3+5
N=BC 2"
2 2 - N(41)
_yB+yC_—1+3_1
INTT T T
< _XpatXec _ —T+5 |
 =ATC - =—
2 2 .
— K(-1;4
_yA+yC_5+3_4 ( )
T T T
MN:

1
-2a+2b+c=0 |2a=2b+c |9=7¢
4a+b+c=0 |b=—4a-c p=_S,

10
—%cx —%cy+ c=0 x+6y—10=0

NK:

5
da+b+c=0 [b=—da—c |b="15¢
—a+4b+c=0 |la=4b+c RN

17
3 5
——ccx——cy+c=0 3x+5y-17=0
17 17y Y

MK:
b= 1
—2a+2b+c=0 [2b=2a-c |"T7§¢
—a+4b+c=0 |a=4b+c |, _1.

3
1 1
—cx——cy+c=0 2x—y+6=0
3 6)’ y

B) [, LAB, AB: 3x+5y—4=0, /;: ax+by+c=0. 13 ycu.

NEPICHIUKYISIPHOCTH MPSIMBIX HaXOJHM, YTO

3a+5b=0; 3a=—5b. [Ipu a=5, b=-3, [;: 5x-3y+c=0,

T.K. Me /| T.e. 5(-2)-3-2+c=0, c=16, 10 [;:
5x-3y+16=0

hL1AC, AC: x+6y—23=0, u3 ycioBus

HEPIeHIUKYISPHOCTH NPSIMBIX HAXOIMM, 4TO /o:




6x—y+c=0, 1.x. Ke I,, T0 6(—1)—4+c=0, c=10, 10 /5
6x—y+10=0
5;1BC, BC: 2x—y—7=0, 13 yCcIOBH MEPIEHANKYIIPHOCTH MIPSIMBIX
HaxoamM, 4910 /3: Xx+2y+c=0, T.x. Ne /5, To 4+2+c=0 c=—6, 10 I5:
x+2y—-6=0

1004.
Hawno: [;: 3x-1,5y+1=0; [,: 2x—y-3=0.
Joxazats: [ || 1.
VYcnoBue napauieNbHOCTH IPAMBIX a1X+by+c;=0 u aytb,y+c,=0:
a;by—a,b;=0. ITIpoepum: 3-(—1)-2-(-1,5)=0, —3+3=0, cnenoarenbHo /)||/.

1005.
Hano: a) A(=2; 0); B(3; 2% ); C(6; 4); 6) A(3; 10); B(3; 12); C(3; —6); B)

A(1; 2); B(2; 5); C(-10; -31).
Joxazate: A, B,C e [
a) AB:

—-2a+c=0 a—lc 1
=— 1 _ i
3a+21b+c=0 bz_zc 2cx cy+c=0 x—2y+2=0.

[ToxcraBum koopauHatel Touku C: 6-2-4+2=0, 0=0, To Ce AB, T.€. A, B,
C — nexxaT Ha OJHOH NPsIMOI.

0) AB:

1
3a+10b+c=0 a=——c 1 _ _
{3a+12b+c:0 {b_03 —rete=0 X370,

[MoncraBum koopauHatel Touku C: 3—3=0, 0=0, To Ce AB, T.e. A, B, C -
JIeKaT Ha OJJHOM MPSIMOH.

B) AB:
a+2b+c=0 b=c - )
{241 +5b+c=0 { a=-3¢ —3cx+ey+e=0 3x—y-1=0

[Moncrasum koopauHatsel Touku C: 3(—10)—(-31)-1=0, -30+31-1=0,
0=0, o Ce AB, 1.e. A, B, C — nexxaT Ha 0AHOH NpsAMOil.

1006.
Jano: AABC; AB=17cm, BC=28cm, AH=15 cm,
4 Haiiti: MeraHsbl.
Pemenne:




BBenem cructeMy KOOpAMHAT Tak, Kak OKa3aHO Ha pucyHke. B AABH:

BH=v172-15> = /64 =8, CH=28-8=20,
otkyzna B(8; 0) C(-20; 0); A(0; 15).
AK — meauana, K(—6; 0):

AK=16% +15% =/36+225 =+/261

CM — menuana, M(4; 7,5)

CM=124% +7,52 =\/576+% - \/@ _ 2529

4 2
BE — menunana, E(—10; 7,5)

BE=4/182 +7,5° :\/324+% = \/% :%:19,5

1007.
B C Hano: ABCD — tpaneuusi; Me AC,
AM=MC, Ne BD, BN=ND.

Jlokasatb: MN=% (AD-BC).

—_— — — — —_— — —  —

MN = MA + AD + DN MN =MC+CB+BN
2MN = (MA +MC) +(AD+CB)+ (DN +BN)
T.X. N u M — cepenunsl cropod BD u AC, To
WA+M6=O, E\hﬁ:o
T.e. 2MN = AD+CB wm 2MN = AD-BC

— 1

MN = —
2

T.K. ETT&E u WTTE, TO |§5—&5|zAD—BC, OTKyZIa

(AD-BO),

MN=% (AD-BC), uto u TpeboBaNIOCH 10KA3aTh.

1008.
o M(xzy) Hano: ABCD- napannenorpamMmm
B(bsc) Cla+b;c) A10Ka3aTh, 4TO JUIs BCeX Touek M BemmunHa
v (AM*+CM?)~(BM*+DM?)=const.
BBenmem cructeMy KOOpIMHAT TakK, KakK
. Tokasano Ha pucyHke. A(0; 0), B(b; ¢), C(atb;
[ 40:0) Doy~ ©-D@0).

AM*=x*+y? CM’=(a+b—x)*+H(c—y)*



BM*=(b—x)*+(c-y)’ DM?=(a—x)*+y’
(AM*+CM?*)~(BM*+DM?)=
=X’y +Hatb-x) ey ) ~(b—x)*~(c-y) ~(a—x)-y’=
=x’+(a+tb—x)’~(b—x)*—(a—x)*=
=x"+a’+b’+x*+2ab—2ax—2bx—b*+2bx—x"—a’+2ax—x"=2ab
HE 3aBHUCHUT OT KOOpZ[I/IHaT TOYKHA M.

1009.

a) ano: AABC; AA| — Mennana.
JlokazaTsb: AAIZ%\/ 2AC? +2AB*-CB? .

Hon. nmoctpoenue: npoiuM AA: AA1=A A,
nonyunm CABA, — mapamnenorpamm. Io cBoiicTBy

napaﬂnenorpaMMa
AA, +CB2 =AC+AB*+BA,+CA,%  AA=2AC*+2AB>-CB?
AA,=v2AC? +2AB? —CB?, AA,f—\/ 2AC? +2AB? —CB? ,

9TO ¥ TPeOOBAJIOCH TOKA3aTh.
B 6) Jano: AABC; AN=CM.
Jlokazats: AB=BC.

_V2BC2+2AC% - AB?

M N

4 CCM

2 2 2
. AN- V2AB +2;c BC®

1.K. AN=MC, 10
%J 2BC? +2AC? - AB? = %J 2AB? +2AC? -BC? ;

2BC*H2AC-AB’=2AB*+2AC*-BC?%; 2BC*+BC*=2AB*+AB?;
3BC’=3AB*  BC=AB
yTO U Tpe60BaJ'IOCL J0Ka3aTh.

1010.
Jano: AuB

Haiit MHOXeECTBO Bcex Touek M:
a) 2AM*-BM’=2AB?%; 6) AM*+2BM?=6AB>
a) BBenem cucremy KOOpAMHAT TakK, Kak MOKa3aHO Ha
pucysxe, A(0; 0); B(a; 0); M(x; y)
AM*=x*+y?, BM’=(a—x)*+y’ AB’=a’,
2Py )~((ax)+yH)=2a,  2x*H2y’—(a—x)—y’=2a’
Xy*2ax=3a%; (x*2ax+ad)-a’ty’=3a’; (x+a)*+y’=da’
OKPYXXHOCTH ¢ IIeHTpoM (—a; 0) u R=2a.




* M(xy) 6) Beenem cuctemy KOOpIHMHAT TakK, KaK MOKa3aHO

’ Ha pucytke, A(0; 0); B(a; 0); M(x; y)
x AM?=x*+y?, BM*=(a—x)*+y’, AB’=a’,
T40:0) B (@0) Xy 2(a—x)+2y’=6a’; 3x’—4ax+3y’=da’,

2 o 5, 16 2 o 2 16 5
3(x—=a)+3y’=—a"; Xx——a)ty=—a
( 3 ) +3y 3 ( 3 )ty 5

OKPY>KHOCTB C IIEHTPOM (% a;0)m R=§ a.



I''TABA XI. COOTHOIIEHUA
MEXIAY CTOPOHAMUA U YTJIAMU

TPEYI'OJIBHUKA
1011.
v 1 1
1 Moxer umets 3HaueHus: 0,3; 3 ; 3 T.K. abciucca
BCEX TOYEK HA €AMHUYHOM MOIYOKPYKHOCTH
100 1 x M[pUHUMAET 3HauyeHus ot —1 jo 1.

1
MoxeT UMeTh 3HAYCHU: 0,6; 7 — T.K. OpArHAaTa BCEX TOYCK Ha

€MHUYHOM MOJTyOKPY>KHOCTU IpUHUMaeT 3HaueHus ot 0 1o 1.

1012.
M;(0; 1): 0> + 1= 0+1 = 1, T.e. M;€ Oxp
2
1 1 3
M, | = =1, —+==1,1=1,1.e. MO
22 ) [ J R T 2€ UKp

2

2
M; \/E :1,l+l:1,1=1,T.e.M3eOKp
2 2 22
3] ¥ 30
M| 22 -1, 24—=1,1=1, T.e. Mye Ok
4 2}[ ] ] 2,1 <Oxp

A(L; 0): 1240=1, 1 = 1, T.e. Ae Okp (0; 1).
B(-1; 0): (-1)>+0 =1, 1 =1, T.e. Be Okp (0; 1).

sin ZAOM, =1 cos ZAOM, =
B A
" sin ZAOM, = g cos ZAOM, =%
sin ZAOM; = g cos ZAOM; = g
sin ZAOM, = % cos ZAOM, = — @

sin ZAOB =0 cos ZAOB =—



1013.
Jano: a) cosoc=%;6) cos (X:*§;B) coso=—1

Haiitu: sino
Bocronb3yemcest OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKAECTBOM

sina, + cos’o=l, sin*o=1—cos’c.
. . . 4
a) sin’oL = 1—%, sinQu = ig; 0) sin’oL = 1—§,s1na:i§;

B) sin’ot = 1-1 = 0, sino. = 0.
1014.
Hano: a) sino. = %; 0) sino :% ; B) sino = 0.

Haiitu: coso
Bocronb3yemcst OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAESCTBOM
=2 2 2 22
sin“oL + cos“o=1, cos“o=1-sin"

1
a) COSQOFI—E , cosoL =t — ;
4 2

Jis

0) coszoczl—L , cos“ 0= 1—5, coso =t ——;
16 16 4

B) cos’0=1, coso, =*1.

1015.
Hano: a) cosa = 1; 0) cosal —-g; B) sinQ =g (0° << 90°) r) sino
:% (90° < o < 180°),
Haiitu: tgou
Pemenue:
a) sino = 0, tgo =%~ 0 _ ¢,
coso. 1
6) sin’o, = 1—E , Sino :il , tga :ﬂ:il: —ﬁ =t —3;
4 2 cosa 2 2 3
B) Tak kak 0°<a<90°, To cosal > 0, T.e. cosal -2 , tgo = SIna =1,
2 cosa
sina,

r) Tak xak 90°<a<180°, To coso < 0, cosol = —% , tgo=——



1016.
a) sin120° = sin(180°—60°) = sin60°—§,
c0s120°= cos(180°-60°) = —c0s60° = —% ,

tg120°= —tg60°:—\/§;

0) sin135° = sin(180°—45°) = sin45° = ﬁ ,
c0s135° = cos(180°—45°)= —cos45° = —g s
tgl35° =

B) sin150° = sin(180°-30°) = sin30° = 5
c0s150° = cos(180°-30°) = —co0s30° = —g s

cos150° 2| 3] 3°

tgl50°= sin130 =l.(_i)_£

1017.
a) sinZA ==, sinZCAD = sméCAB——

0) cosLA = _Z cos£DAC = 2 coséCAB—Z

B) coOsZA —% , cosZBAC = —% cos/BAD= —%

1018.

x=3-cos45” |*T 5
a . o
y=3-sin45 y 3\/5



6) OA=L5, aa=90°; {X=1,5~cos90° {x=0

y=1,5-5in90° [Y=15
x——S\/5
B) OA=5, o =150°; x=5-cos150 7
y=5-sin150° _5

r) OA=l, o =180° {X=1~cosl80" {x:-]

y=1-sin180° |y=0
1) OA=2, o =300 |X=27¢0s30" Jx =3
’ y=2-sin30° |y=1
1019.

2=0A"cosa _\/ﬁ_
a) {2:0A~sina = 0A=4(2-02+@2-0)> =242

{2:2-\5005& cos &=

a=45°
2=2~\/Esin(x ‘

SoNe

mn o =

0=0A"coso. _ 2
0) {3=OA~sin0c = OA=40+(0-3)" =3

{O=3~cosa {cosa=0

3=3-sina sina=1 ‘(1=90

B) {—\E:OAcosa N OA:\/(()_(_\/5))Z+(0—1)2 =v3+1=2

1=0A -sino
_ 3
—\/5:2.cosa cosa= 2 ‘a=150°
1=2-sina .
sin o = —
2

") {—zﬁ:OA@osa - OA:\/(O—(—Z\E))Z‘F(O—z\/E)Z =4

24/2 = OA -sina.
A2
{—2\6=4~cosa COSG__T

2\/524-sin(1 si \/5

mao=——

‘(x=l35°



1020.
B a) AB=64/8 cm, AC=4 cm, ZA=60°,

[

SAABC——AB -AC- smAA—— 6v8-4- X2 =12,/6 em’;

A C ) BC=3 oM, AB=18y2 cm, ZB=45°,

Jz

SAABC :% ABBCSIHZB :% . 18\/5 3 7 = 27 CMz;
B) AC=14 cm, BC=7 cm, LC=48°,
Spnne :% AC-BC-sin/C z% 14-7-0,74 = 36,4 en’.

1021.
Sascp = Sasp + Seep, Tak kak AABD = ABCD (110 AByM cTOpOHaM u

YTy MEKIY HUMH), T.€. SApp=Spcp, OTKYAa

SaBcp=2-SAp=2 [% -ab sin oc)=ab sin oL

1022.
B Jlano: Syapc=60 CMz, AC=15 cm, LZA=30°.
9 . Haiitu: AB
A < s C SABc:l AB-AC-sinZA
cM 2

60 =— ~AB-15-sin 30° 120 —% ‘AB-15 AB=16 cMm.

1023.
IIaHo ABCD — npsmoyronsauk, AC=10 cm, LZAOB=30°.
¢ Haiitu: SABCD

> Sar08 = Sacop =— -AO-BO-sin ZAOB
A D 2
1 . 25 1 . 25
S =—-5-55in30° =— S =—-5-5-5in150° =—
AAOB 2 4 ABOC 2 4
SaBcp = 4-Sasos = 2745 =25 cM>,
1024.

IIaHO: AABC, a) ZA:O{., BBlJ_ACI, BBlzhb, CCIJ_AB, CC1=hc;
6) £LA=0, £/B=f, BB, LAC, BB;=h.



Haiitu: S AABC

B a) Paccmorpum AABB,: AB = ,hb .
Ci .‘\ sin a
A\

VA

Paccmotpum AAC,C: AC= .hb )
Bi Sin o
hy h
SAABC:l’ hb . hC -sinoL = b e

2 sino sino

sin o

4 6) Paccmorpum AABB: AB = h

A C ¢ Paccmorpum AB;BC: h = h .
B sin (180° —a—P)  sin (a+p)

h . h? -sin
Smpc == — ———sin=—— - P
2 sina sin (a+f) 2-sin a-sin (o +p)

a) Hatitu: £C, a, b, ecnmiu LA=60°, £/B=40°, c=14.
A ZC=180°~(£LA+2B)=180°-100°=80°
AB BC AC
b € Tlo TeopeMe CUHYCOB: — =— =—
sin ZC sin ZA sin £B

4 __a a2 086~12236
sin 80°  sin 60° 0,984

s

4 b 14

= , b=~———0,642~9,134
sin 80°  sin 40° 0,984

6) Haittu: £B, a, ¢, eciu LA=30°, LC=75°, b=4,5.
Z/B=180°~(£LA+Z£C)=180°-105°=75°

£/B=/C = TpeyroipHUK paBHOOEIPEHHEIH U b=c, TI0 TeOpeMe CHHYCOB:
AB _ BC _ AC

sin ZC - sin ZA - sin ZB

a_ _ 45 o~ 4,5
sin 30°  sin 75° 0,9659
B) Haiitu: /B, ZC, ¢, eciu LA=80°, a=16, b=10.

-0,5=233

AB BC AC
Ilo Teopeme cuHYCOB: — =— ==
sin ZC sin ZA sin ZB
16

16 _ 10
sin 80° sin ZB

n ZB =0,6155 £B=37°59'



ZC=180°—(80°+37°59')=62°1"

6 _ ¢ 16-0,8830
sin 80°  sin 62°1' 00,9848

r) Haittu: LA, b, ¢, ecmu £B=45°, ZC=70°, a=24,6.

ZA=180°—(£B+£C)=180°—(45°+70°)=65°

=14,346

AB BC AC
Ilo Teopeme cuHYCOB: — =— ==
sin ZC sin ZA sin £B
246 _ b b=—2%0 07071219193,
sin 65°  sin 45° 0,9063
I c=2*0 09397 = 25507
sin 65°  sin 70° 0,9063
n) Haiitn: £B, ZC, ¢, ecmu LA=60°, a=10, b=7.
AB BC AC
ITo Teopeme CHHYCOB: — =— =—
sin ZC sin ZA sin ZB
0 __7 . sinB= 2800 4 ¢062; /B=37° 19

sin 60° sin ZB
Z£C=180°—(60° + 37°19"); ZC=82°41";
10 _ c : z10~0,6780 ~7.829.
sin 60°  sin 42°41' 0,8660
e) Haiitu: LA, £B, ¢, eciu £LC=54°, a=6,3, b=6,3.
T[IpHUMEHHM TeopeMy KOCHHYCOB: a’=b’+c*—2bc-cosZA
¢’=2-39,69-2-39,69-cos 54°;  ¢’~79,38-79,38-0,5878=~32,72; c¢=5,72,
TaK Kak a=b=6,3; To TPEYTroJbHUK PaBHOOEAPEHHBIH,
ZA=/B=(180°-54°):2=63°.
x) Haittu: ZB, £C, a, ecnmu LA=87°, b=32, c=45.
[To TeopeMe KOCHHYCOB:
a’=327+45%2-32.45.0,0523~1024+2025-150,624~2898,38  a=53,84

BC AC
ITo Teopeme CUHYCOB: — =— =—
sin ZC sin ZA sin £B
5384 32 5384 32
sin 87° sin /B 0,9986 sin ZB

sin/B=0,5935 /B=36°24'
ZC=180°—(87°+36°24")=56°36'
3) Haiitu: ZA, /B, ZC, ecnu a=14, b=18, c=20.
ITo Teopeme kocunycos: 20°=18%+14’-2.18-14-cos£C
c0s£C=0,2381 ~ZC=76°13'



18°=14*+20%-2-14-20-cosZB cos/B=0,4857 /B=~60°57'
ZA=~180°—(76°13'+60°57")=42°50"
n) Haiitu: ZA, £B, £ZC, eciiu a=6, b=7,3, ¢c=4,8.
ITo Teopeme KOCHHYCOB: 7,3%=6+4,8°-2-6-4,8-cos /B
cosZB=0,0998 /B=84°16'
4,8°=6"+7,3"-2-6-7,3-cos ZC c0s£C=0,7563 ZC=40°52'
ZA~180°—(84°16'+40°52")=~54°52'

1026.

B Jamo: AABC, AC= 12cm, ZA =75°, ZC =175°.
A Haiitu: AB, SAABC~
T 74\

ZB= 180° (60°+75°) = 45°

¢ 12 A Ilo TeopeMe CHHYCOB:
12 _ AB ABz12~0,866 ~12,
sin 45°  sin 60° 08071

Sansc = % 1212.90.9659 = 74.8 o

1027.

Hano: AABC, LA=45°, Z/C=30°, AD=3m, AD1BC.
Haiitu: AB, BC, AC.
Paccmotpum AADC: T.x. £D=90°, ZC=30°, To AC=2-AD=6 m
Paccmotpum AACB: ZB=180°-(30°+45°)=105°.
Ilo Teopeme cuHycOB:

A .
q AB _ 6 A]3:60,5:3’11\4
‘ sin 30°  sin 105° 0,9659
3m
A ‘ BC _ 6 BC:6~0,7071:4,4M
C B D sin 45°  sin 105° 0,9659

1028.

B ¢ Hano: ABCD — napamnenorpamm, AD:7%M;
'D BD=4,4 m; LA=22°30'
Haiitn: ZBDC, ZDBC.

Paccmotpum AABD: o Teopeme cHHYCOB:

44 71 . 7103827
= 3 ZsinABD=—3
sin 22°30" sin ZABD

ZADB =180° — (22°30' + 39°38') = 117°52'

A

ZB =39°38'



1029.

A Hano: AABC, BC=a, £B=0,, ZC=.
Haiitu GuccekTpuCHL.
C] Bl o
Paccmorpum ABCB;: 4B1=180°7[375 .
B Ay - Ilo Teopeme cuHycCOB:
BC BB BB -si
—_ :—1 a = - 1 BB]:ﬂ
sin Z/B; sin ZC sin[p+2 sin B sin B+
2 2

Paccmotpum ABCC,: ZC=180°- oL — %

BC  C(C a _ CG CC= a-sina
. . T =T
sin ZC; sin ZB sin (a+%) sin a sin (a +%)
ZBAA =90 -“7”3 - Pacemotpiv AABA: £ BA, A:9o+B_T°°
AA|___AB AB=_45n%_
sin ZB  sin ZA, sin(a + )
AA = a-sinf-sina _ a-sina-sinf
= =

sin(o.+ ) - sin(90° + B_Ta) sin (a+f)- COS(B_T(IJ

1030.
Hano: ABCD — napamienorpamm, AB=a; AD=b; ZA=q..
Haiitu: BD, AC, ZAOB

V ¢ o TEOPEME KOCUHYCOB:
y M BD’=a’tb>-2abcosa.  BD=va? +b? —2ab- cosa

AC*=a’+b>+2ab cosa AC= \/ a% +b? +2ab- cosa

PaccmoTtpum AABO:
BO = a? +b% —2ab cos o AO = a? +b% +2ab cos o
2 2
= a’+b”—2ab cos a+a’ +b> +2ab cos a _
4

2\/(a2 +b? —2ab cos a)- (a2 +b? +2ab cos o)
4

cosZAOB,



2_42 2 12 22
cosZAOB=2 2b :\/(a +b 2abcos0z)2 (a”+b" +2abcosa) _

aZ — b2

\/(a2 + b2)2 —4a’b? cos’ o

1031.
a) a=5; b=c=4.
ITo Teopeme KOCHHYCOB: a° = b* + ¢* — 2bc cosZA
25=16+16-2-16-cos£LA —7=-32-cosZA
cosZA =0,2188 LA =12°38'
Tax xak IpoTHB OONBIIEH CTOPOHBI JISKUT OonbImid yroi, To AABC —
OCTPOYTOJIbHBIM.
0)a=17;b=28;c=15.
Io Teopeme KOCHHYCOB: a° = b* + ¢* — 2bc cosZA
289 = 64+225-240-cos LA 0=240-cos£ZA  ZA=90°
AABC — npsIMOYTOJTBHBIH.

B) a=9; b=5; c=6.
ITo Teopeme KOCHHYCOB: a’= b*+c*—2bc coso,
81=35+36—60coso 10=60coso coso~0,16666 <0,

cienoBatesibHO L0 — Tynoil. AABC — TynoyroisHbIi.

1032.

HaHo: F,= F,; LF|AF,=72°; | F|=120 kr
Haiitu: | F |; |F2|
B AAAF,: ZA1=90°, LF,=72° = AA=AF,-sin72°.

AR F B AAAF: ZA,=90°, ZF=36° = AA,=AF-sin36°.
AF,-sin72° = AF-sin36° 2AF,-sin36°-c0s36°=120-sin36°
AF, = 0 7417

)

OtBeT: |f:1| =|f:2| = 74,2 xr

1034.
Hano: ABCD — tpaneuusi, AB = BC = CD; AD=10 cm; LA=70°.
B ¢ Hatitu: PABCD
g ITycte AB =x, Torna AB,=C,D = 102_ X | monmyuum B

A B ¢ D AABB;: AB;=AB-cos70°,



5 —% =x0,342, 5=x0,842, x=5,94

AB=BC=CD=6cm
Pasen = AB + BC + CD + AD = 6+6+6+10 = 28 cMm

1035.
D . Jlano: AB, CD — xopasi, ABNCD=E; AB=13 cm; CE=9

A’ em; ED=4 cm; BD=4+/3 cm.

R Haiiru: 2 BED.
ITo cBoiictBy nepecekaromuxcs xopa: AE-EB=CE-ED,
C mycts AE=X, Torma
x(13-x)=94 13xx36=0 x*—13x+36=0
x=4; X=9
mpu AE =4, EB =9 cm; mpu AE =9, EB=4 cm.
Ecmu AE =4 cm, To ADEB — paBHOOEIpEeHHBII.
Io Teopeme kocunycos: DB” = ED*+EB*—2 ED-EB-cos£E
48=16+16-32-cosZE cosZE =-0,5 <0,
ZE =120°, « DEA=60°
Ecmu EB =9 cm, To 110 TeopemMe KOCHHYCOB
(443 )’=4*+9-2.4.9cosL/E  48=16+81-72cos/E  —49=72.cosLE
cosZE = 0,6806 ZE = 47°07

1036.

B Jlano: ZBAD=45°, ZCAD=10°, DC=50m.
Haiitu: BC.

B AABD: LZA=45°, ZD=90°, 1.e. AD=DB=50 M.

45° D DC
B AADC: tg LA:E ,T.e. DC=AD-tg ZA

50m  C
DC =50-0,1763 = 8,82 BC = 50+8,82 = 58,82

1037.
Jano: AB=70 m; ZCAB=12°30"; ZABC=72°42'; CD_LAB.
A Lgp  Haiitm: CD.
wnﬁz' B AADC: CD = AD-tg 12°30'
B ABDC: CD = BD-tg 72°42'
C Ilycte AD =x M, Torma BD =70 -x ™
x tg12°30'=(70—x)-tg72°42' x-0,2217 = (70—x)-3,21
3,4327x=224,77 x = 65,48
AD =65,48 m CD = 65,48-0,2217 = 14,52 m.



1038.
JB—E  Jawo: ZABE=60°; ZCAB=30°; BC=100 m.
o Haiitu: H.
Pewenue:
‘ T.x. ZCBE=90°, ZEBA=60°, To ZCBA=30°, T.¢c.
le .7\3‘?\& AABC — pasHoGeapennsiii u ZC=120°,
K A BC=AC=100 m.
ZBCA u ZKCA — cmexnbie, u ZKCA=60°, ZKAC=30°

CK=% AC,  CK=50wm.

100wm

¢ Jlano: ABCD — kBagpar, ACNBD=0.

Haiitu yrisl.

Jp @ (XB?KCJ=45°; 6) [XB?BA)=90°;
B) (6&6}3)— 90°; v (Xof&s)— 90° 1) (6Af6c)—180°;
¢) (chEDJ— 90°; ) (KDfBB]—135°; 2) (Xof(?c)— 0°.
1040.

B Hano: ABCD - pom6, ACNBD=0, BD=AB.
Haiitu yrusl
Pemienue:
A D

Tax xax AABD — paBHOCTOpOHHMIA:

a) [XB,XDJ=60°; 6) [KB,BAJ=120°; B) (EA,KD)=120°;
r) (GC , 61)) =90°; ) [XB ,D j =0° e (XB,‘DJ =180°.
1041.
a|=2; [b| =3.
25 = [il-p (b)

-

a

e

o
R
N
[
. >
(ont}
N————
I
i
(9]
Lo
oy

B‘ cos45°= 6- g = 3\/5;



6) (5 ,B)—90°, a-b=2-3-c0s90°=0

B) (a B) 135°, 5-6—2-3@051350—6-%:-3\5.
1042.
Hano: AABC — paBHOcTOpOoHHMI; AB=a; BDLAC
. B Haiitu ckansipHoe nponsBeeHue.
E - . a2

a) AB-AC= a-a-c0s60°=

. 6) AC-CB =a-a-cos120° =—a—;
A D 2

B) AC-BD= ‘Ac‘.‘én‘. c0s90°, A C-BD = 0;

) AC-AC= ‘AC‘-‘AC‘~COSO°, AC-AC=2.

1043.

4 o Jlano: |P|=8, |Q|= 15, ZA =120°.
Zy Haim [F1
P A F APAA,: ZA=90°; ZA=30°; PA1:%AP:%~8:4.

AA, = AP —PA?
AA, = AF? —AF?

CJIEI0BATEIIBHO \/ AP? — PAl2 = \/ AF? - AF 2
8% — AF?— 117
AF? = 82+112 4 =169
AF =13, ‘F‘:B.

1044.

) a it o1l b3y a-b=L2+(D)3=L3=25
4 ’ 2 2 2 4 2 b

6) al-5:6) bl6; s}, a-b=56+6-5=30+30=0;

B) afl,5; 2} b4 -05), a-b=1,54+2(-0,5)=6-1=5.



1045.
Hano: a {x;y},l; {yx}.
Jlokazats: alb .
a-b=x(yyryx=-xy+xy=0,
T.K. E-I;ZO, T0alb.

1046.
JaHno: i , ] — KOOpAWHATHBIC BEKTOPHI.
Jlokazats, uto i+ ] 1i —3 .

(+3fi-7)=-ij+ij-P =i =1-1=0,

T.K. CKaJIIpHOE MTPOM3BEACHNE PAaBHO HYI0, TO i+ jLi—j 4.T.a.

1047.
a) a {4;5}), b {x; -6, 4x+5(—6)=0, x=7,5
6) a tx:—11, b {3:2}, x3H(1)-2=0, =§
B) a {0; -3}, b {5;x}, 0-5+(-3)-x=0, x=0
1048.
Hano: A(2; 8); B(-1; 5); C(3; D).
B Haiitu: cosZA; cos/B; cosZC.

AB=y2+1)2+(8-5)2 =0+9 =32
* c BC=yG+1)% +(1-5)% =416+16 =42
AC=4(3-22+(1-8)* =/1+49 =52

ITo Teopeme kocunycos: BC? = AB*+ AC? — 2AB-AC-cosZA

30=50+18-60 cos/A  cosZA :2—3 - %

AC?=BA’+ BC? - 2BA-BC-cos/B

50=32+18-48 cos/B  cos/B =%=0
AB? = CA?+ CB? - 2CA-CB-cos£C

18=50+32:80 cos/C  cos/C =% =%



1049.

B Hawo: A(*l;\/g); B(1; -ﬁ); C(%; \/5),
Haiitn: ZA; Z/B; ZC.
C
§ AB:\/1+12+\/§+\/§)2=\/22+2\/§)2 =4

Bc:J(l__) BN N O L
w7 2

ITo Teopeme kocurycos: AB? = CB? + CA? — 2CB-CA-cosZC
16:£ 2—2 I icosAC g:—ﬂcoséc
4 4 22 4 4

cosZC =—%: -0,1429<0,

T.e. ZC —Tynoii, ZC = 180°-81°47'=98°13'
BC?= AB*+ Ac2 2AB-AC-cosZA
B 1642242 c0s A cosZA=L.  LA=60°
4 4 2 2

/B =180°~(£A + £C) = 180°—(60°+ 98°13") = 21°47"

1050.

Jano: [a|=5 ‘b‘ [ B) =60°.

A Haiirm: ‘5 + b‘ ; ‘a - b‘ .
a) Pacem. AADK n AACK — onu psamoyromnbHble, T.K. ZKAD=30°, To
KD:% AD=2.5, a ssanr, KC-KD+DC=2,5+8-10.5, 7a kax DC=[5]

AK = VAD? —KD? ) 2 a2 2
= AD?>-KD?= AC?-KC
AK = VAC? - CK?

25-6,25=AC*-110,25
AC?=110,25 + 25— 6,25

AC?=129, AC = 4129,
Te. ‘§+B‘= J129



0) T.x. £ BAK=30°, To KB =% AB=2,5, otkyma DK=5,5.

f ’; AK =V AB? - BK?

' ‘ AK =yAD? - DK?
AD? = AB* - BK* + DK?

AD*=25-625+3025=49= |a-b|=7

, = AB*-BK’=AD*-DK*

Jano: (a,b)=(b,¢)=60° [d|=1; |b|=|¢|=2.

Haiitu: (3+b)-¢.

AABK 1 AAFK — npsiMoyronbHbIe, T.K.
ZBAK=30°,To B :% AB, BK:% , FK=1 %

AK = \/ABZ —KB?

AK = VAF? —FK2

1—% =AF2—% AF=3 AF =43 i+ =3

= AB? - KB’ = AF* - FK?

T.K. AF=— AE, AE‘— ouccekrpuca, T0 £ (¢; (5+B)):30°.

NG

(6+5)- = [i+5] [g] cos30° =\/§-2-73= 3

N | —

1052.
Jano: [a|=5; ‘B‘=2; |d|=4wu alb

1053.

Jlano: a=3p—2q, b=p-+4q, e p L, [p|=1; [q|=1.

> >

Haiiti a-b.

i b=(Gp-29)(p+4q)=3p>+12p q —2pq-8q*=3-8=5.



1056.
B Hano: ABCD — pom0.
Jokazate: ACLBD

A ¢ BD=BA+BC AC=BC-BA
BD - AC=(BC+BA )(BC—BA )=BC? —BA>
D T.K. \63’ |=|ﬁ|=a, TO ﬁj'A—»C=azfaz=O, u BD LAC 9.T.1.
1057.

Jlano: AABC; AB=AC=b, Z/A=30°, ADLBC, BELAC.
Haiitn: AD, BE, AE, EC, BC.

B AABE: ZE=90°, ZA=30°, T0 BE:% , AB:g
2
c B AE=+vAB?-BE’ = bz—%=¥
CE=AC-AE=b % ="(2'T*/§)

B AEBC: CB=vBE? + CE?

2 2 2 2 2
CB—\/%er 2-3) _\/b_+%_b2\/§—\/b2(z—\/§) by2-3

4 4

B AADC: AD=+vAC?-CD?

AD:\/bz_bz(z—\/g):\/zb2+b2\/§ _by2+43 _by2+43
4 2

2 2
1058.
B a) BC=4,125 m; £B=44°, ZC=72°.
44° ZA=180°-72°-44°=64°.
“125 10 TEOPEME CUHYCOB:
. 19 AB _ 4,125 ’ ABz4,125-0,9511z4’365 M
€ sin72° sin64° 0,8988

SABCZ% -AB-BC-sin/B

SABC% -4,125'4,365~sin44°z% 4,125-4.365-0,6947=6 254

6) BC=4100 m; LA=32°, ZC=120°.
£ZB=180°-32°-120°=28°.



Tlo TEOPEME CUHYCOB!

AB .BC . AB- 4100866 _ - "
sin 120°  sin 32° 0,5299
% 1
A3 ¢ SABC=5 -AB-BC:sin/B,

SaBc =% -4100-6701-sin28°=% -4100-6701-0,4695 =~ 6449072 m*

1059.
Hano: ABCD — BBITYKJIBIA 9€THIPEXYTOIBHHUK.

B JlokazaTe, 4T0 Sapcp :% -AC-BD-sina.

A

:% (AOsinochOCsinoc)(BOJrDO):% BDsinoc~(AO+OC):% BD-ACsina

Sascp =Saos TSsoc TScop +Saop

C
sABCD% BO-AOsin(1 80°—0c)+% BO-OCsinar+

+% 'CO-OD'sin(180°—0c)+% DO-AO-sina. =

1060.
a) lano: AB=8 cm, LA=30°, £/B=45°.
Haiitu: ZC, BC, AC.
ZC=180°~(£LA+~£B)=180°-75°=105°
Ilo Teopeme cuHycOB:

8.1
5 __ B¢ BC=—2 =414
sin 105°  sin 30° 0,9659
8 _ AC ’ ACz8-0,707125,
sin 105°  sin 45° 0,9659

6) Jano: AB=5 cm, £LB=45°, ZC=60°
Haiitn: ZA, BC, AC.

ZA =180°—(«£B+£C)=180°-105°=75°
Ilo Teopeme cuHycCOB:

5 __BC Bom 5109659 o oo
sin 60°  sin 75° 0,8660
5 _ AC AC= 309659 e o

sin 60°  sin 45° 0,8660



B) [lano: AB=3 cM, BC=3,3 cm, LA=48°30'
Haiitu: AC, £ZB, ZC.
Ilo Teopeme cuHycCOB:
33 N 3 ’ Sin4(::3-0,749
sin 48°30  sin ZC 33
Z/B=180°—(48°30'+42°55")=88°35'
ITo Teopeme cuHyCOB:
BC _ AC 33 _  AC AC= 3,3-0,9997
sin ZA  sin ZB’ sin 48°30°  sin 88°35 0,749
r) Hano: AC=10,4 cm, BC=5,2 cMm, £ZB=62°48'
Haiitu: AB, ZA, ZC.
ITo Teopeme cuHycOB:
104 _ - 32 , sSinZA:
sin 62°48'  sin ZA
ZC=180°—(62°48+26°24")=90°48";

=0,6809,  ZC=42°55";

=4,40 cm

5208894

~04447, LA=26°24";

.AC _ .AB ’ 104 _  AB . AB= 10,4-0,9999 11,69 em
sin ZB  sin ZC ~ sin 62°48'  sin 90°48' 0,8894
1061.

a) Jlano: AB=5 cm, AC=7,5 cm, LA=135°
Haiitu: BC, £ZB, ZC
ITo TeopeMe KOCUHYCOB:

BC’=AB*+AC>-2-AB-AC-cosZA
BC?=25+56,25-75-cos135°~81,25+75-0,7071=134,2825 BC=11,59 cm
AC’=AB*+BC*-2-AB-BC-cos/B
56,25=25+134,28-115,9-cosZB

coséBz% =0,88895 ZB=27°15'
1159

ZC=180°-LA+~4£B)=180°-(135°+27° 15")=17°45'
6) lano: AB= 22 nm; BC=3 mm; £B=45°
Haiitu: AC, ZA, ZC
[To Teopeme KOCUHYCOB:

AC*=AB*+BC2-2-AB-BC-cos/B=8+9-2-6 /2 - g =5 AC=+5 1M

AB*=AC*+BC22-AC-BC-cosZC 8=5+9-2+/5 -3-cos/C
6

65

cosZLC= 0,4472 Z£C=63°26'



ZA=180°—(£B+£C)=180°—(45°+63°26')=71°34'

N

B) dano: AC=0,6 m, BC:T?’,HM, ZC=150°

Haiitu: AB, ZA, /B
[To Teopeme KOCUHYCOB:

AB?’=AC*+BC>-2-AC-BC-cos 150°=36+ % +2:6 g cos 30°
AB22%240,6875 AB=6,4 1M

AC’=AB*+BC*-2-AB-BC-cos/B 36=4o,6875+%2-6,4§cos48

4,875=5,5426-cos£B cos/ZB=0,8796 /B=28°24'
ZA=180°-(£B+£C)=180°—(28°24'+150°)=1°36'

1062.
E Hano: ADEF, DE=4,5 mm, EF=9,9 nM, DF=70 cm
45 99 Haiitu: £D, ZE, LF
D ITo Teopeme KOCHHYCOB:
70 F EF’ = DE*+DF’-2-DE-DF-cos£D

992 =452+70>-2-45.70-cos £D 9801 = 2025 +4900—6300—cosZD
2876=6300-cosZ/D  cosZ/D=0,4565, /D=117°10'
Ilo Teopeme cuHycoOB:
9 ‘45 sin L 4508897
sin117°10" sin ZF 99
ZE=180°~(£D+£F)=180°—(117°10+23°51")=38°59"'

=0,4044 LF=23°51"

1063.

Hano: AABC, AD — 6uccekrpuca, LA=a,
AB=c, AC=b
Haiitu AD.

Sasc = Sasp + Sanc

1 ab sino= 1 ¢-AD sin hd Jrl b-AD-sing
2 2 2 2

ab sinqa. :~AD-(c-sin% + b-sin% )

absing _ 2absinfcosf  2abcos$

sin §(c+b) Sin%(c-}-b) ctb

AD =




1064.
¢ Tauo: AC=b, BC=a, ZACB=0,
b * N\, Haiitu: AB.
ITo TCOPEMC KOCUHYCOB:
4 B AB? =BC*+AC?-2-BC-AC-cos£C

AB?=a’+b>2ab coso. AB= \/ a’ +b%—2ab-cos o

1065.
¢ Hano: A(3; 0), B(1; 5), C(2; 1)
a Joxkazate: AABC — TynoyroasHbIi

AB =1/(3-1)2 +(0-5)> =44+25 =429
g B BC=y1-22+G5-1)? =vi+16 =17
AC=y(3-2)>+(0-1)> =+1+1=42

Io Teopeme kocunycos: AB* =BC*+AC>—2-BC-AC-cosZC

29=17+2-234 -cos£ZC  10=2+/34 -cos£C cos4C=—% <0,
T.e. ZC — tyno#t = AABC — TynoyroibHBIH, 9.T.1I.
1066.
Jlano: 31 — 4]
Haiitu: |5|
Takkak @ =314, 710 {3;—4} |5|:\/9+16 =425=5
1067.
y 7 Tano: [p| =242 g =3, (5. §)=45° a=5p+24;
Z b=p-34, AABC — TyIoyroasHslii
4 b b Haiitu: AC, BD

AC=d+b=5p+2G+p-3G=6p—q

V2

|AC|= \/(6p)2 +q% —12pqcos45° = \/288+9—12-2\5-3-7 =225 =15

BD=b-d=p-3G-5-24=—4p—54

BD| = J16p” +20q” — 40pqeosds® = /593 ~ 23,4



1068.
Jlano: [ =2; |B|=5; (a:b)=120° p=xa+17b; 4=3a—b; pLd
Haiitu: x
p-q=(xa+17b)(3a—b)=3xa’—xab+51ab—-17b>=
=12x-10x-c0s120°+51-10-c0s120°—17-25=12x+5x-255-425=17x—680
T.XK. pLlq,To p-q=0; 17x-680=0, 17x=680, x=40

1069.
Jano: AABC; £ZC=90°, AC=BC; AA,, BB, — MeauaHbI
c Haiitu: ZAOB, ZBOA,
P [Tycte BC=CA=2a, u3 ABCB;:
& BB, =y/BC? + CB} =v4a2 +a2 =25,
B A oTKyma AA;| = a\/g
BB =CB; -CB AA| =CA| -CA

ﬁél ~ﬂ1 =(€é1 —&)(al —C_A)=

—_— s s s s

=0 =0
e ,
coslAOBz'@l. ﬁ{': 4a =i:O,8
BB,-AA, av5-aV5 5
ZAOB=36°51"; ZBOA | = 180°-36°51"= 143°09'

1070.
Hano: ABCD — tpanenus; AD=16 cm, BC=8 cm, CD= 4\/7 cM,
ZADC=60°. SABCC1:SCC|D~

B C Haiitu: Sagcp, CC;.
sin60°= B BH = 4£\/7 =221
47 2
_16+8 S _
L L \o o 10%8 hpr-ayn -y
1 2 2

T. C; 1exuT Ha ctopoHe AD, T.k.

SACO=%-16~4\/75in60° = 32@ =16v21 > 12421
1.e. AC;=16-12=4. U3 tpeyronpauka CCD:

CC, = 1272 + (47)2 212447 - c0s60° = 4416347




1071.
A HaHo: Sppc = 33 ZA- ocTpsiil; AB= 43,

3 AC=3.
443 Haiitu: R onucaHHON OKPY>KHOCTH.

s:%AB-Ac-sinzA=%-3.4\/§-sin4A=3\/§;

sinZA =% ZA =30°.

B

ITo TeopeMe KOCUHYCOB:
CB’ = AC? + AB” - 2-AC-AB-cosZA

CB=1/9+48—2-3-3 -4c0s30° = 45736 =21
D _r */E—zR R=421

B

sinA 1/2
1072.
N p £M=40 = 1o cB-By pomba
ZLFMQ=4FMP=q.
ZQ=180°-40a  ZLQMP=2a
F 13 AMFQ:
FQ MF
Q =
M sinFMQ  sinQ
.a _ MF ’ MF = asTn4a
sina.  sinda sina
W3 AMPF:
MF FP
sinZQMP  sin/PMF
FP= asTn4a sino— ! = a§1n4a = 2acos2a
sina sin2o  sin2o

PQ = a(2cos2a+1)
S= Pstin4a =a? (4cos22a +1+ 4cos2a)sin4a



