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CAMOCTOATEJIBHBIE PABOTbI
Bapuanm 1

C-1
B _C 1.

1)BC=2,AD=5= BC==AD = k==.

2) He cymectByerT, T.K. ©UHaue AB v DC Gbiu Gbl He-

CUMMETPUYHBI, YTO IPOTUBOPEUUT YCIOBUIO.

B
2.
M ] — - - -
AE:lAM:l~l(AB+BC)=l(a+b).
2 22 4
A C
C-2.
Y 1.1) a=5i-4j={5-4}; 2) b=-3j={0,-3 .
2. T.x. OABC — xBazpar, no teopeme Iludaropa u3
AOAB: OA” = OB’ + AB*; 20A” = OB’ = OA = 2;
10 OA=0C=1uABLOXu CBLOY =
© 4 Y L 0B=04+0C=2i-2.
3. a{-2; 3}, b{1; 1}, ¢{-2; 8);
c B _ - -
1) a+b={-1;4}; 2)6ynyt, Tk. c=2(a+b).
C-3
y 1.1) 0=(0,0),4=(0,3),C=(5,0)
T.kx. AB||OC, TO opauHaTa TOYKH B IOJKHA
4 B OBITh paBHA OpAMHATE TOYKU A, T.e. 3, a TK.
AB=3,10 B=(3, 3).
M N - P
2) OM:lOB:l{&' 3} = E 3 =
2 2 22
0| C X
=M :(i’- EJ’
22

ON =0+ AN =0A +3 AC =04 ++(40+0C) =204 +0C -

E =N= éi .
2 2 2

O N

:%{0; 3}%{5; 0} ={
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5 3
3) OueBuaHo, ———=1.

) 2 2

2. a=2i-5/,b=-3i+j=a+b=—i—4] :\£+B\:\/(—1)2+(—42 =J17.

C-4
TTo teopeme ITudaropa YA B

BC =+BH?*+ HC* =+/100 = 10;

AH=6-1g45° =6 = AB=642 .

BBG,E[GM CUCTEMY KOOpAWHAT KaK IIOKa3aHO Ha
puc., Toraa

B=(6,6)u C=(14,0)= AB+ AC ={20, 6}, Ho

W:%(E+E) = AM = {10,3} = M=(10,3) =

= AM = J10% +3% =109 .

C-5

1. 1) Ouesuzno, (2, —4), R =~/20 .

2) Hpoxomur, T k. (0 — 2)* + (0 + 4)* = 20.

2.

IIycts R — pamuyc okpyxsaOCcTH = O=(—R; —R) =
= (2\/5 Y =R*+ R’ (o teopeme Iludaropa) =
=>R=2=0,=(-2;-2)=>

= ypaBHeHHe OKpyKHOCTH: (x + 2)° + (v + 2)° = 4.

C-6

1. T.x. npsmas nepnenaukyisipHa OX, To ee ypas-
HEHHE UMEET BHUI X = O, T K. IpsMasi MPOXOIMT de-
pe3 Touky A(9; 3), To o = 9 = x = 9 — uckomas
npsiMast.

2. O4eBUIHO, N(ﬂ; ﬂj =2, -1,a
2 2
M(ﬂ; ﬁ}:@; -2).
2 2

Ilycts ypaBHeHue npsimMoit MN: y = kx + b, TOT]a UMEEM CHCTEMY:

-1=2k+b b=-1-2k k=-1
> ; = y=—x+1L
-2=3k+b -2=3k-1-2k b=1
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C-7

1. (7; —=6) — KOOpAMHATHI LIEHTPa OKPYKHOCTH, 9 — PaUYC OKPY>KHOCTH =>
= alcryicca KpaitHell paBoi TOYKH OKPY>KHOCTH paBHa 7 + 9 =13 <19 =
= HE [ePEeCeKaroTCsl.

2. Pagmyc okpy>KHOCTH paBeH 4 = 3TO 2 OKPYXKHOCTH C TeM Ke IEHTPOM U
panuycamu, paBueiMu 7 1 1. OTBeT: X+ y2 =49 u X’ + y2 =1.

C-8
1. T x. yron mpu oCHOBaHMHU paBeH 15°, TO yroy MpoTHB OCHOBAaHUS PaBeH

180° —15°—15°=150° 2S=%-2 -2 -sinl150° =1.

822
NG

2. 82 = a’sind5° = a =

=4 cm, re a — cTopoHa pomoa.

C-9

1. Tlo TEOPEME CMHYCOB UMEEM:

1 B
W6  AC WNo- 46
= > AC=—F—=~==—=12.
sin45°  sin120° V2
A C 2
2. /B =180" - 2a.
B Z.EC _ 43 _ AC ;AB:b:sma:b;
sineg sina sin(180°-2q) sina
JAEB =180 — (180 — 2 1)~ £ = 3% .
E 2 2
/B=180 20— D¢ - b _ b
sina sin(180-2a) sin2«
4 .
C :>BC=b.Sma= b N
sin2a  2cosa
— EC= b — AE _ AB
4cosa sin(180°—2a) sin3—a
AE:AB.sm2a:b-sma-sta:b. sin '
. 3o . . 3a . 3a
sin—  sin2a-sin— sin—
2 2 2
C-10

1. [To Teopeme KOCHHYCOB UMEEM: ?=36+100-2-6- 10cos120° =

=136+ 120 ~%:196 = ¢ =14 (cm), rae ¢ — 3-1 CTOpOHA.

4
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2. T k. mpoTuB OOJBILEH CTOPOHBI JICKUT OOJBIIUI YroJ, TO HIIEM YIol
IIPOTHB CTOPOHBI, JUIMHA KOTOPOil paBHa 7. IIo TeopeMe KOCHHYCOB:

-15 1
49=9+25-30- cosa:cosa:¥:—z<0 =

=> YToJl TYNOW => TPEyroJbHUK TYNOYTOJbHBIH.

C-11

1. Ilo Teopeme cuHyCOB: B
.BC _ .0,3 — BC= O,3_~sin32° -

sin32° sin70° sin70°

ZC =180° — 70° — 32° = 78° = mo TeopeMe CHHY-

AC.-s1n78O _ 0,3.sm78O ~031. 4 C
sin70° sin70°

2. BC — meHbI1asi CTOPOHA => 110 TEOPEME KOCHHYCOB:

BC*=d*=b*+ ¢ — 2bccoso. =

b2 +ct—a* 2295 2295

0,17,

coB: AB =

= coso. = = = o = arccos = 41°25".
2bc 2982 2982
C-12
1. E{l; l}, @{_l; _l}, BD{1; 1) YA
2" 2 20 2 B C
CD {0;-1}; AB{0; 1}; DB {~1; 1}. o
— — 1 1

1) AO-BD==-()+—(-1)=0;
) > W+2(=D
2) co-cp=-L.o-L.(—p=1; >

T2 2 T2’ 4 D x
3) AB-DB=0-(-1)+1-1=1.
2.a{-1;3}; {21} a-b=-2+3=1; |a|=V1+3=V10; [p| =5

ab 1
cosZ(a, b) =——=—= 81°52'.
O Tl 50

C-13
L fa|=2v2; [p[=4: lab)=135° A
OC=|a+2b| . naitzem OC. 0
T.x. ZAOB = 135°, T0 ZOAC = ZOKC = 45°. B
T.x. OACK — mapannenorpamm, To AC=OK =8 = C
=0C*=8+64—32/2 c0s45°=72-32 = 40 = OC =~/40 = 2:/10 . .
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2. [lycte ABCD — xBagpaT co CTOPOHOH 4.

;‘\ C BBCI[CM CI/ICTeMy KOOpHI/IHaT KaK ITOKa3aHO Ha pncyHKe,

torna AB {0; a}, AD {a, 0},

F _ _ o
AE{E; 0} , DF{o; 3} = BE = {3;—41} " AF{a, 3} :
2 2 2 2

A E D'x __ __ 2 2

BE - AF =% _% _0 = BELAF

2 2

C-14

1. Ilycte O — uentp 20-tuyronpanka. CoequanM O CO BCEMH €r0 BEpIIU-
HamH, nosyuuM 20 TpeyrosbHUKOB. O4YEeBHHO, YTO CyMMa MX BCEX YIJIOB
paBHa 180° - 20, ecnu BeIYECTh U3 HEE BCE YIJIBI, IPOTHBOJIEKAIIIE OCHOBA-
HUIO, TO OCTAHETCS TOJBKO CyMMa YIJIOB IPU CTOPOHAX MHOTOYTOJIbHUKA H
OCTaHETCs TOJBKO pa3aenuTh ee Ha 20, YTOOBI ONYYHUTh YTOJ IIPH BEPIIUHE.
o o o
Vitak, /A — 180°-20—-360 _ 180°-18 _
C 20
B 2. ITo npenpiayIIeii 3a1ave yro Mpyu BepIInHe

9°.18 =162°.

o

6-TUYTONbHUKA PaBEH = 120°. [TycTb cTOpOHA €ro

A paBHa b, TOrzIa 1O TeoOpeMe KOCHHYCOB
2 2
1
E=20—2cosl20° > pP=—b ¢ "2 p=4
2(1-cos120)> ,3 3 3
2

2
U3 AABC no Teopeme ITudaropa umeem: AC*=a’+ % = 4% =AC= 2% .

C-15

1. ITycTb cTOpOHA TPEYTOIbHUKA PaBHA @, TOT/A

x/§a2 3 \/3[12 3

=la~a-sin60°= ,aP==a = =—a-\/§,a2=6a:>a=6.
2 4 2 4 2

3Hauurt, S = 9\/5 CMZ; P=3a=18 cm.

2. [TycTh pamuyc OKpYKHOCTH paBeH 7, Toraa mno teopeme [Iudaropa:
2

a2:2r2:>r2:a— =>r=—r.
2 V2

3. [IpoBenem kakyro-HHOYIb XOpIy W IOCTPOUM K HEH CEepeJUHHBIA Iep-

MEeHAUKYJISp. 3aTeM NpPOBEAEM CEpeAMHHBIN HeprneHAuKysip K Hemy. Co-

€MHUM TOYKH IEPECeUeHHs] CEpPEeIUMHHBIX IEPIEHAUKYISIPOB C OKPYXKHO-

CTBIO0 — TIOJyYHM KBaJparT.

6
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C-16
1. Paguyc okpyHOCTH paBeH 4 = AJMHA JUaroHaJIU KBajpara paBHa 8§ =
=> CTOpOHA KBajJpara paBHa M2 = MepUMETpP paBeH 1672 .

_105°-7 2= 21- 227 21-1lx Tz

2.1 .
180° 36 18

~ 40,3 (m)

C-17
1. Ilycte r — paauyc Kpyra, Torga cTopoHa 6-THYroJbHHKA TOXE pPaBHA 7,

3’ _47-6\3
4 3

-243

7-2A3

TOT 1A w6 - =4n76\/§ =7 =4 =r=2.

2.5=L 1150 Z_ (12,77 = 161.9 vt
2 180°

3. [IpoBenem kakyro-HHOyIb XopAy. [locTponM k HEll cepeTnHHBINA TepIeH-
JTUKYJSIp U HaiiieM ero cepeauHy — 3To Oyner ueHTp kpyra. Haiinem ero
panuyc. [Toctpoum otpe3ok B 3 pasa Oousbiimid. [TocTpouM Kpyr ¢ TaKUM pa-
JTLYCOM.

C-18

1. Crpoum B’ cummerpuusno B, A" cummerpuuno 4 u C' cummerpuuro C.
Ctpoum B'A' u B'C'.

2.. Ilycth nmeroTcst [Be NnepeceKarolnecs NpsiMble, TOrAa OHU 00pasyIoT ABe
Hapbl BEPTUKANBHBIX YTIIOB, T K. IPU JBIKCHUH IPSIMBIE TEPEXOIAT B TPS-
MbI€, TO IIEPECEKAIOIUECS MPSAMbIE TIEPEXOAAT B EPECEKAIOIIUECS, ClIE0Ba-
TEIBHO, BEPTUKAIBHBIEC YTIIBI OTOOPAKArOTCSA HA BEPTHKAIBHBIC.

C-19
1. OTnoxxuMm BEKTOp O_Ole_Al ot Touku O. Uepes Touky O, mpoBegeM

Ty, napajuienabHbii OM B TOM ke HalpaBJICHHH.

2. llepenecem mapamienbHO OHY MPSIMYIO BIOJH MPSIMOM, KOTOPOW OHa
MEPIEHIUKYJISIpHA, B HANIPaBJICHUH K JPYroil Ha pacCTOsSHKE, paBHOE JUIMHE
OTpe3Ka, COeNUHSIONIETO TOYKH UX TMepecedeHus ¢ 3-i npsimoid. OdeBHuIHO,
MpSMBIE TTOJHOCTHIO COBMECTATCS => €CJIM OJHA U3 HUX IEPIEeHAMKYISIpHA
3-ii, TO U ApyTasi TOXKeE.

C-20

1. Ot OB B HampaBieHUH MPOTUB YACOBOH CTPENKU OTIOKHUM YTOJI, PABHBIN
45°. Tlycth mpyras ero cTopoHa IepeceKaeT OKpyKHOCTh B Touke B;. AHa-
JIOTUYHO, cTpouM TouKy A;. CoequanM Touku 4, u B).

AB, = AB, T.K. IOBOPOT SIBJISETCS JIBUKEHUEM, & OHO COXPAHSET PaccTos-
HUS.



http://alexbooks.ucoz.com

4, 2. T x. £A4,04¢ paBen 120°, To npH BpalleHUU BOKPYT
’ 4. Touku O TOYKa A, HepeizIeT B TOUKY Aq. AHATIOTHYHBIC
3

A,
4 YTBEPXKACHUS UMEIOT MECTO H JUIS OPYTHX BEPIIMH 6-
THYTOJILHUKA => TIPH TaKOM TIOBOPOTE OH MEpEHIeT cam
B ceO0s.
n

As
45
Bapuanm 2
C-1
B C 1.1) Tx. BC|AD u BC =7, a AD = 20,
Tom:_z_;%.
4 D 2) T.x. AC/ DB, 10 He cymiecTByeT.
2.
K — 1= = = — 1= -
NP:—(EM+MK):—(EM+2MT):—m+n.
r p 2 2 2
M E
C-2
y — _ — — -
A L1) m=-3i4+7 = m{-3;71;2) p=—4i= p{-40}.

P 0 2. ITo Teopeme [Mudaropa PO=0E =5 = ﬁ:—SZ—S;.
T3 34 {2}, k 42y
T E 1) p—1={4;2}. 2)bynyr,Tk. p—I=—k.

C-3
Ay 1.1) 4(0; 4); O(0; 0); C(=2;0).
T.x. ABCO — tpanenyus,
B A 10 AB||OX = B(-8; 4).
0-2 4-0
2) N|——; —— |=N(-1; 2);
M N ) ( 5 5 j -1;2)
I \x 2 2
-8 _2' 0 3) OueBumHo, Tpem.
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2. m=-2i+3j, n=3i+5/;

m-n=-5i-2 = |Z—Z|=\/25+4=\/E.

C-4
BBezieM cucTeMy KOOpPIWHAT Kak MOKA3aHO Ha PHCYHKE,
torma M(0; 0), K(4; 4), P(10; 0) = C(7; 2) =

= MC=49+4=+/53 . c

C-5

1. 1) C(-1; 2) — uenrp, m — paauyc.

2)(5+ 1)2 +(0— 2)2 =36 + 4 = 40 = nepecekaer.

2. U3 reopemsi [ndaropa naxommm O,(3; —3) = (x—3)*+ (v +3)*=09.

C-6

1. T k. mpsimas neprneHauKysipHa OY, To ee ypaBHEHHE MMeeT BHI Y = f3, a
T K. OHa IpoxoauT yepe3 B(-3; 10), To f = 10 = y = 10 — uckomast npsimas.
2. T k. P u K cepenunsl cTopoH, To A(4; 6), a B(-2; 4).

ITycTb ypaBHEHUE npsMoil y = kx + b =

=l

{6=4k+b .{2=6k ) 3 =

4=-2k+b’ |b=4+2k" | _14 303

3
C-7
1. (5; 10) — uentp, 10 — paguyc = camasl BEpXHssl TOUKA OKPYXKHOCTH
umeet koopauHaThl (5; 20) = Kkacaercs.
2. A(2; 0), B(6; 0).
6+2

O4eBUIHO, STO CEPETUHHBINA NEPIIEHANKYISIP K AB = x = - =4,
C-8
1.
S=%AB-BC-sin120°:> B
C
= BC= 25 = 1243 =4.
ABsin120° 3
) 4
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B C 2. T.x. ABCD — paBHOGEIpEHHbIi, TO
LC=4BDC=ZABD = ZBAD =30° =
= ZCBD =120° =
NERE

A D 3S=2SABCD=BCBD sin120°=277 CM
A
C-9

1. Ilo TeopeMe CHHYCOB UMEEM:

B2 D
AD _ AC p_ACsindS T 5 _f
sin45°  sin120° 5in120° NG
2 ¢ B
B 2. AB= .h . [1o Teopeme cunycoB:
sina
AB AC
. = . :>
sin(180°—a— ) sinf
ABsinff hsin

= AC= = .
4 D ¢ sin(a+ f) sinasin(a+ f)

C-10
1. [To Teopeme KOCUHYCOB: @*=8+9-2.23-3cos135° =17+ 12 =29..

3Hauut, a = V29 cMm, rre a — Heu3BecTHas CTOpOHa.
2. Haiinem yron npoTuB 0oJbiiei cTopoHbl: 36 = 16 + 25 — 40coso. =

= cosa = 41-36 > (0 = o — OCTPBI => OCTPOYTOJIBHBIA TPEYTONbHUK.
C-11
B 1. ITo Teopeme KOCHHYCOB BC® = 144+324-432¢0550° =
= BC=+/468—-432¢c0s50° .
ITo TeopeMe cuHyCOB: BC___12
4 c P YOOR Gins0°  sinZC
= ZC = acrsin 125in 50 ~41°47 =
468 —432¢0s50°
— /B=130° - arcsin———as0"___ _ ggoy3-,
/468 —4320s50°
E 2. ZE =180° — 40° — 25° = 115° = mo Teopeme cuHy-

cop=> K __ 0T _ pp 38637,
sinl15° sin25° 4sin 25°
P K

10
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C-12
1. BeeneM cructeMy KOOpIMHAT Kak IMOKAa3aHO HA PH- ) A
cyHke, rorga A(0; 0), C(1; 0), B

272 4 4 4’ 4

— (1 — — — ]
1) MN<S—; 0¢, CA{-1; 0} = MN-CA=——; —

) {2 } { } 2 4
» ca)-L Bl wre- L,
22 4
3 acqs o), cal -4 Bl G-t
22 2

2. (31 7 (24)s —on (12

__ m;n
g(m;n) = arccos (_ _) = 2 = V2 ~98°%'.

|m;n| arccosm\/% arccos10
C-13
L |a| =243, [p|=2, £(a,b)=150°
[TocTpoNM MapaiienorpaMM Ha BeKTopax b u 2a, TOraa 4
- —2 =2 — =
Pa—quD,HoBD:JPA +[B[ ~2|2d]-[p|cos150° = C
NE) D

= 48+4+2\/§-4-27 = 48+ 28 =~/76 =24/19.
2. BeezieM cHCTeMy KOOPJMHAT KaK MOKa3aHo Ha pu- AV
cyHke, roraa A(0; 0), B(2a; 0), C(2a; a), D(o; a), D
E(g, aj = E{ﬁ; a}, BD {-2a; +a},

2 2
AE-BD=d*—a*=0= AELBD. ) >

C-14

1. [TycTh n — 4KCI0 CTOPOH MHOTOYTOJIBHHUKA, TOTAa

180%(n=2) = 144n = 180n — 360 = 361 = 360 = n = 10.
n

OtBert: 10-THYTOJIbHUK.

144° =
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A A C %K yTOJ IIPU BEPLIMHE 6-TUYroNbHUKA paBeH 120°, To
r b BF =+/2b%(1-c0s120°) =\/@=bﬁ,
E To 110 Teopeme [Tudaropa FC = 302 +b% =2b.
C-15
4 Rt LHOB=30°:>HO=40tg30°=2\/§?= =

= AB=4=P=4-6=24cwm;
S=34B-OH=3-4-2J3=24J3 .

2. Tlo Teopeme kocuuycoB m” = 2/°(1 — cos120°) = 2/° - %: 3 == % .

3. [loctpoum yronm B 60° ¢ BepmMHOI HAa OKPY>KHOCTH. TOYKH mepecedeHus
€ro CTOPOH C OKPY>KHOCTBIO coenHUM. [10Ty4nM npaBUIIbHBIN TPEYTOJNBHUK.

C-16

1. 121 =2nr = r = 6 cm. Torma mo TeopemMe KOCHHYCOB

a* =2r(1 — cos120°) =277 % =37 =

=a=6V3 = P=3a=18/3 cm.

T i3ge o o 15°180
80° 7-138°

2.l:r2:>15:r-1 ~ 6,23 (cm).
C-17
1. ITycte AABC — naHHBII paBHOCTOPOHHUI TPEYToIbHUK, CO CTOPOHOH a,

B2 B

a=—a=

12 6

TOrIa S=—3a2,a p=3—a = rzizia:
4 p 3
2

2

2
= S =71 :7370 _%a2:27\/§—972':>ﬁ-2:12-9:>a:6\/§:>

:r:ﬁ-é-ﬁ:3.

6
[04 °.
2.5-r7 =162~ O77 Z po p=tE 2 g,
2 180° 9-7)x

3. Haiigute paguyc naHHOrO Kpyra, pas3ieiuTe €ro IoIojaM, MOCTpoiiTe
KpYT C paJilycOM, paBHBIM IIOJIOBUHE pajiiyca JaHHOTO Kpyra.
12
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C-18

1. Ctpoum B’ cummeTpuuHo B otH-HO O, A" cummerpuuHo 4 u C' cuMmeT-
puano C. [lanee coequnsiem Touku A’ u B', Touku B' u C'.

2. ITyctp nMeroTCs J1BE MepeceKaronuecs npsiMble, TOTIa OHH 00pa3yroT ABe
1apbl CMEXHBIX YIJIOB, T K. IIPU JIBIXKEHUH [IPSAMbIE IEPEXOAAT B IIPAMBIE, TO
HepeceKaromuecs: IpsiMble TIEPEXOoAAT B MEpEeceKaroIiecs, CleJoBaTeIbHO,
CMEXKHBIE YIJIbI 0TOOPaKaOTCsl HA CMEXKHBIE.

C-19
1.04eBunHoO, Bexkrop OO, = MM, , ot Touku O ctpouM Touky O, CTpouM 2

nyya, mapaiensusix OF u OF.

2. Ilepenecem ogHy M3 OOKOBBIX CTOPOH TparelUH B HAIPABICHUH JIPYToOi
BIOJIb OCHOBAaHMSI Ha PAacCTOSIHUE, PAaBHOE [UTMHE MEHBIIET0 M3 OCHOBAaHMH,
MOJY4YUM PaBHOOEIPECHHBIN TPEYrOJbHUK, Y KOTOPOTO, KaK M3BECTHO, YIJIBI
IIPU OCHOBAaHWHU PaBHBI, 3HAYUT, PABHBI M YTIIBI IIPH OCHOBAHUSX TPAICLUH,
I10 CBOMCTBaM MapajyieNbHOro epeHoca.

C-20
1. Ha AO otnoxwure yron £A40A = 60° B HapaBIeHHUH [0 YaCOBOH CTpPEIIKE,
u or OB ornoxure yron £B,0A=60° B HanpaBICHUH 1O 9aCOBOH CTPENIKe

TaK, YTOOBI TOUKU JIEXKAIU HA JaHHOU OKpy>kHOCTU. Jlyru A B u AB paBHbI,

TaK KaK paJnycChbl U Ir'palyCHBIC MEPbI PaBHBI.
2.

Tak Kak JAuaroHaay KBajapara IepeceKaroTcs moa yrioMm B 90° , To mpu Bpa-
mennn Ha 90° OH mepexoauT B ceds, CIeI0BaTENbHO, U IIPYU BPAICHUH HA

n-90°(n € N) OH 1epexoaur B cebsl, ¥ B YaCTHOCTH IPH /1 = 2 W.T.1I.

Bapuanm 3
C-1
1. B C
1) AAOD ~ ACOB (110 1ByM yriam: v

ZOBC = £LODA, ZLOCB = ZOAD, kak HakpecT-
JeXalyre YTIBl PU TIePEeCceUeHNN MapaieTbHBIX
npsambix AD u BC cexymemu AC u BD) =

:BC:%AD:k:& 4 D
1
2) OueBuaHoO, k = fg.

13
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B C 2.
DM =2DC =2(DA+ AC)=2a+2b.
5 5 5 5
A D
C-2
l.ab=1-1=0= alb.
A 2. AB = 8 (1o Teopeme [udaropa) = AB = 8i;
ppu— g OB=4+3j; Od=—di+3j.
3. a {-2;4}, b{1;3}, n {-14;-2}.
> 1) m=2a-3b=—4i-3i-8j-2j=-Ti—j=
o x —
= m{-T;-1};
2) TK. k=2 >0, To cOHanpaBJICHBI.
C-3

1. 1) U3 teopemsr [Tudaropa cnenyer, uro A(—4; 3), a B(4; 4).

Y 5 DAB=\(4+47+(4-3) =64 +1=65 .

3) Ilyctb M — cepenuna AB, Torna

4 M 222 4530 h0:3.5) >
45° 2

2
[0

£ ;
= OM=+/3,5"=35.
2. A(-1; 3), B(1; 1).
Ilycte M — uckomas touka, roraa M(x, 0) = \/()c+1)2 +9 = 2\/(x—1)2 +1;
(x+1)7+9=4(x—1)+4; X +2x+10=4x"—8x+8; 3x’— 10x-2=0;

+ +
_5_;/5 :M[s_;/i; 0]'

D =25+6=31; x

C-4

>

A | C
Brenem cuctemy KoopAMHAT Kak IMOKa3aHO HA PUCYHKE, TOTA

B2: 23 >:M(6L22;¥)— M (4; 3 )=>AM=4? +3 =10,
14
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C-5
Lx+1))+@-2Y=16=>r=4=d=8;
-1+ 1)2 +(6 - 2)2 =16 = A npuHAIJICKHUT OKPYKHOCTH,
AB =\J(—1+1)? +(~2—6)> =8 = AB — mmamerp.
2.

AFOO,=AEO,O = LF0,0= ZEO,0 =60° =

V3 _
2

= FO = 00,sin60° = 24/3 -

E)

O,F = 0,0sin30° =3 =

= 0,(-3; B)= (+37+(-3)=3.
C-6

1. AD||BC, BC {-10; 2}. IIyctb y = kx + b — ypasrenne AD,

2 1 .
:_—loz—g , T.K. A IPUHAATEKUT TIPSIMOH, TO
PSSO SUOPNE T S I
5 5
2.
y=-xy=x+6;

—x=x+6:>x=—3:>y=3:>S=%-3-6=9.

C-7

1.x2+y2=4,y=37x AV
Haiinem paccTtosiHue ot Havanza KOOpauHAT 10
y=3-x;

OH =~/ AH - HB =~ AH” :AH:%AB=%«/§>2 =7

T K. PaJiyC OKPY)KHOCTH MEHBIIIC PACCTOSIHHS IO 0 B x
OpsIMOA, TO OHH HE TIePeCceKatTCs.
2. A(0; 0); B(0; 2).

nycts M(x; y) yaosnerBopsier 2MA = MB, T.e.
2\/(x2 +y2) =\/x2 +(y—2)2 DA+ A =) 4 -4y,

2
R e S Y P I
3703 3) 9
2 6 4
= OKPYXHOCTbH C ICHTPOM 0, —g u pagnycom ? = g

15
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C-8 B
1. [To Teopeme KOCHHYCOB UMEEM:
AC? =25—-24c0s20 =49 — 48cos’ a =

, Torma o
=1+48sin’a = AC=1+48sin’a
TeopeMe CHHYCOB: 4 D C
AC _ BC J1+48sina 4 L in g = Asin2a
sin2a  sinZA4 sin’ & sin ZA4 1+ 48sin? a
1 . 24sin 2
=8=—A4B-AC-sin /4 = —————.
2 V1+48sin’ a
1 . 1 3
2.5= —dydsina = —8-10 -£=20J§ .
2 2 2
C-9
B ¢ 1. o Teopeme cunycos:
. d :4D 4D = .dsma '
sinla+ f) sina sin(a + f)
A D Ananoruusno, DC = M
sin(a + )

d*sinasin B
sin(a + )

=10 cm.

= 8=4D - DC - sin(o. + ) =

2. 2R :.L = R=
sin150°

SRRV

C-10

YA B 1.
BBe,HeM CUCTEMY KOOPAHMHAT KaK IIOKa3aHO Ha pHU-

M cynke, Torga A(0; 0), C( 2@, 0),
Al C > B(\/E,\/itg30°)—3(x/ﬁ; @J =
=>M i\/i,@ :AM:\/M+§=\/M+63=£=7'
2 6 4 36 36 6

2. ITo TeopeMe KOCHHYCOB:

49:25+64—80cosa:>cosoc:%:% = o =60°.

16
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C-11
rap=-—2BE ___ 76 B
sin25°30"  sin25°30’
ITo Teopeme KOCHHYCOB:
2
BC=\/(10,8)2 +qi—2-10,8-#ms25°30’ ~9,2.
sin© 25°30/ sin25°30 A D C
ITo Teopeme cuHycCOB:
_BC __AC | Gnp=108:502550 sher o L0 x 12409
sin25°30" sinZB 9,2

2. [lyctb LOAC = o, Torna ZBAO = LABO=52°—-q, a
ZOCB=Z0BC=58°-a=70°=52°-a +58°-a =
= a=20°=AC=240 - c0s20° = 14 - cos20°.

ITo Teopeme cuHyCOB:

g

14cos20° 4B BC A
sin70° sin58° sin52°
N AB:I4C0S20 sin58 ’ BC:14cos?0 sin52 -
sin70° sin 70°
2 o« o, i o

:>S=1AB-BC-sin7O°=196 cos”20°-sin58°-sin 52 ~61.5.

2 2sin70°
C-12

1. BBeneMm cuctemy KOOpAMHAT Kak [MOKa3aHO Ha pU-
CYHKE, TOTJa

D(0; 0), A(—4; 0), C(4; 0), B(0; 3), E(0;00) =

1) AB {4;3}, AC{8; 0} = AB-AC = 32;

2) BD {0;-3} = AB-BD =-9; A
3) CA{-8;0), BE {0;3—a} = CA-BE=0.

2. A(4;-7), B(-2; 3), AB {-6; 10} =

-6 6
—F—F = aICCoS | ———
V136 1 [ \/136J

© DJ}U:‘ <
@)
Y

= oL = arccos ~ 120°58'".
C-13

1. [locTponMm mapasienorpaMM Ha BEKTOpax aub,
TOTIa

a+b=AC,T.x. ZBAD=60°, 10 ZABC = 120° =

= M0 TeopeMe KOCUHYCOB: A
AC=5-4c0s120° =/5+2 =7 =

w
o
_ <

7
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[0 TEOPEME CHHYCOB:

= V1 :.; N sinzDAc:£ — /DAC = arcsinﬁ.
V3  sinZDAC 27 NG
2
YA B 2. BBenem cucreMy KOOpAMHAT Kak [IOKa3aHO Ha pU-

cyHnke, toraa A(0; 0), C( 3\/5; 0), B(\E;\E), TOrIa

x D 2ﬁ;£ :>AD=,/8+1=\/E.
- 2 2 \2

D

1.

U3 AOHB=>/HBO=30° = /ABC = 60° =

— 60°= 80" =2) o0, — 180n - 360 =
n

= 120n =360 = n=3.

Ortser: 3.

C-15

1. T . nnomaap KBajapara paBHa ), TO CTOPOHA paBHa \/é =

= JMaroHallb paBHA /20 = paauyc paBeH g@ =

a . NCE 3
= a=2Rsin60° =\20 "= =.,|20 = P=3/0,
sin60° o 95 =29 P
_\/502_\/3 3 _3\/5

= T.K 2R =

S=——=—.— .
4 4 2 0 8 Q

2. Ilyctb R — pammyc OKpPYXHOCTH, TOI/Ia TUIOMAAb BIMCAHHOTO 6-

1 b5 _3\J3R?
THYTOTBHHUKA PaBHA 6 - 5 Rsin60°==3R""5 ~ 5 ,

| V3
oy — 2— _ 2
a omwcantoro — 6 - R+ (2Rg30°) = 6R' 3 = WIR =
33
= S—Bzizﬂzé. OtBer: i
Sp 243 43 4 4

18
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3. Haxomum tieHTp OKpyskHOCTH (cM. Bap. 2. C-15.3). 3atem npoBoauM ue-
pe3 Hero 2 B3aWMHO NEPIICHIUKYISIPHBIX TrHaMeTpa. B Toukax mx mepecede-
HHUS C OKPY)KHOCTBIO CTPOUM K HUM TIEPICHIUKYISIPHBIC TIPSMBIC.

C-16
1. AAOB paBHoOenpeHHsbId, 3Ha4uT, OO0, — OUCCEK-
Tpucab BeIcoTa U Meanana. ZBOM = £B0o4 =60°;

W3 npamoyronsHoro AOO, B Haxoaum

R\/—

OB = OB - sin/BOM = ——. Jlnuna nyru APB

paBHa OB %\/5 , mHa nytu AMB paBHa % s

7Z'R\/_ +27ZR TR
2 3

V3.

CJIeIOBATEIbHO NCKOMBIN nepumeTp P =

2. lnuna nyru [ = 2nR =2an = [ = 135#& =

Rl—iolzél.—l=32(CM).
1357 3«
B
C-17
1.
1 1
=5-3-4=6,AB=5:P=E(3+4+5)=6:>
S 2
= 8= Pr:rf;fl:>S071t:>S’—6—n(CM). A C
2.5':1120° —lR2 120°—— 27rR2—£R2= A B
2 180° 2 2 3 4

—5(4%3«/5).

3. Ilmomans HCKOMOTO KpyTa MO yCIOBUIO S = 7R — 7r? , 3HAYUT, pagu-

yC HCKOMOTIo Kpyra R'=+/ R*—1%. CTpouM MeprneHanKyIsIpHbIE IPSIMbIe
(cepenMHHBINA MEPHEHAUKYNAP K O0Tpe3Ky). OT TOUKH IepecedyeHus mps-
MBbIX, HAa OJJHOH M3 IPSAMBIX, OTKJIAJbIBAEM OTPE30K JUIMHOU 7, U3 APYTrOro
KOHIIa OTpe3Ka NPOBOIMM OKPYKHOCTh C paAHycoM R, OHa IepecedeT
OPYTYIO OPSIMYIO B IBYX TOYKAaX, OTPE30K, COCIAMHSIOMMNN ONHY M3 DTHX
TOYEK C TOYKOM NnepeceUCHUus IMpPsAMBIX, SBJIACTCA paiuyCOM HCKOMOI'O
Kpyra.

19
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C-18
2 o 1
1. Tlo T. kocuHycoB AB =+/2R>(1-c0s120°) = R, [2 L+ =3R =
N&) 1 1 _27rR+x/§7rR_47z+3\/§R

=>r=—R=>P==272R+—2nr
2 3 2 3 2 6

2. Cwm. Bap.-4. C-18.2.

C-19

1. CtponM BEKTOPEI BB'=AA' =CC' =FE , AA'B'C' — MCKOMBIi.
2.

T.K. OKPY)KHOCTH PaBHBI, TO HX MOYKHO COBMECTHUTH MapaJlICIbHBIM TIEPEHO-
comno OO, ,at.k. AC||0O,, To Touku 4 u C copmectarca =>AC=00,=15 cm.

C-20
A 1. OrknageiBaem ZABF = 60° BineBo oT B4, a
ZCBE = 60°, Toxe BieBo ot CB.

ZFBE — ACKOMBIH.

2. Mo Teopeme Iugaropa

AH=HB=DL=LC= AB=DC.

Bapuanm 4

1.
2 — 22—
1) AABS~APBT n k=§ = PT:EAC.

2) T.x. MeaAHaHbl JENATCS TOYKOW MepecedeHusl B OT-
HOIIEHUU 2 K 3 cuuTas oT BepiuuHsl, T0 BO = 20E .
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2 B c

_B:%E:%D_C (Ac AD) (n m) Z
A D

C-2 M AN

l.m=—i+j;n=i+;=(mn)=-1+1=0=nln.
2. TIo Teopeme IMudaropa

MK:%MP:\/172—82=x/9-25:15:MP:30: K

= MP {0;-30}, OM {-8; 15}, OP {-8;-15}.
3.1{3;-2), p{-4;1}, b{-34;16}.

A

) a=31-2p=al9+8;,—6-2} =a{l7;-8). B
2) MPOTHUBOMIOTIOKHO HATIPABIIEHBI, T.K. b=-2a,-2<0.

y
C-3 y

1. 1) A(—OAcos45°; OAcos45°) =

[ 8\/_\/— SﬁgJ—A(—S; 8).

| ’x
B(8; VOB —8% )= B(8; /36 ) = B(8; -6). B
2) AB = \/(8+8)2 +(—6-8)* =+/256+196 =~/452 =24/113 .
3) Ilycts M — cepenuna AB, Torna
M(—8+8; —6+8

2
2. M(3; 1), P(-8; 2). ITyctb K(0; y) — nckomasi To4ka, Toraa
KM =2KP = \J9+(y+1)> =264+ (y—2)* =
=9+’ +1+2y=256+4"+16— 16y =

—6+230

=3y’ - 18y+26:0:y1§2:T 3M1,{0;

j=M(0; H=oM=+1=1.

—6i2m]
2

C-4
Bribepem cucremy xoopaunat tak utoost K (0;0), H (-8;8), P (18;0), rorna
eciu D — cepeauna HP, o D (13;4) = KD =~169+16 =+/185 .

C-5

1. Paguyc okpyXHOCTH paBeH 3, cIeA0BaTeIbHO, AUaMETP paBeH 6.

MH =(=5+1)% + (/5 +/5)2 =\16+ 20 =6 = smsercs.
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Ay 2. T k. OK = OP, 10 110 TEOpEME KOCHHYCOB:
KP*=20K*(1 - cos60°) =
DOK=KP=2\/§,TK.
07 X /KOO, =L /KOP=30°, 10 KO, =
2

K ', E  —0OKtg30°=23 ? =2=0,2; -23)=
= @x-2+@+243)7 =) =4

C-6

1. M (-1;2), P (3;1), K (1;-2). Tyets T (x;4), Torma MP=TK = l—-x=4 u
-2-y=-1=x=-3,y=-1. Ilyctb y = kx + b — ypaBuenue P7, Torzna

C=3k4p (PO
= 1=>3y-x=0.
1=3k+b k==
3
2.y =x+4,y=-xux=0. IlepBole aBe MpsIMbIC NIEPECEKAIOTCSI B TOUKE
(-2;2), cnemoBaTenbHO, pacCTOSTHUE OT Hee 0 OCH opAuHAT paBHO 2. [lepBas

npsiMasi TiepecekaeT ocb opauHar B Touke (0;4), cienoBaTenbHO, IUIONIAb

TpEeyroJbHUKA paBHA % 2-4=4.

C-7
1. ITo Teopeme ITudaropa paccrosHHEe 10 IPIMOi y = x + 4 paBHO 22 . Pa-

JIYC OKPY/KHOCTH TOXke 2+/2 = KacaeTcs.

2. [Tyctb M(x; y) — UCKOMBIE, TOT/IA

G+ + -2 =x-2++2 =2+l —dy+4=—Adx+4+4y+4=
= 6x — 8y — 3 = 0 — UCKOMOE MHOXXECTBO TOYEK.

C-8
C

1. T x. BB, — menuana, 1o S(4BB) -1 S(4BC).
A 2

Bl 1

‘\ B T.x. B,O :é BB, 10 S(A0B)) :% S(4BB)) =

A

= S(40B)) =%S(ABC) =— -é~AC -BC- sinoc=%~ 8 - 6 - sina = 4sina.

2.5:%511 -dz-sina:%-@ 10-%—15\5.

22
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C9 B C
1. [To Teopeme cuHyCOB:

CA m msina

— = > A =——,
sinag  sin(a + f) sin(a + f) L
(1. ZCAD = Z/BCA) 4 H D
ZBAC = o.— B, Torna no TeopeMe CHHyCOB:

BC AC :BC:ACsin(a—ﬁ) _ msinasin(a — f)

sinf@—f) sin(a + f) sin(a + ) sin?(a + B)

= S:l (BC + AD) CH:% (BC+AD)-m - ACsinp =

_ I msinasin(a - B)+msin®(a - f) _msinasin 8 _

2 sin’(a + ) sin(a + f)
_ m’sinassin B(sina -sin(a — B) +sin*(a + B)

2sin’(a + B) '

2. ZB =180°—-40°—-80°=60° arTxk.

,AC =2R, 10 AC=2Rsin/B=2-2/3- £ =6.
sinZB
C-10 B C
1. 4B = .BE = & =4 = 10 TeopeMe KOCUHYCOB: ;

sin60° /3 A

B3 A E D

AC=+AB? + BC? —24B-BC - cos ZABC = /16+4+2-4~2-%=

=J16+4+8 =28 =2./7 .

2. HauGonbmuii yrou J€XuT IpoTUB OO0JbLIEH CTOPOHBI, 3HAUUT II0 TEOPEME

KocuHycoB49=9+25-2-3. 5cosa:>cosa:—£:—%:>a:120° .

C-11

1.a=3,9; b=4,1; c = 2,8. Ilo TeopeMe KOCUHYCOB:
2 B2+ — g

b*+c*—a

+c
@*=b"+*-2bc cosO=>COS0= ———— =5, = arccos —————— = 64°44',
2bc 2bc
a b c . bsina
Ilo Teopeme cuHycoB: = sinf =

sina smﬁ sin;/

¢ ~41°52",

. bsina ._csin
= B = arcsin ~ 73°24'  aHamoru4Ho, y = arcsin
a a
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B 2. [lyctp O — 1eHTp OKPYKHOCTH, TOTJA 10 TEOpPEME KOCH-
HYCOB:
2R? - b* 2R? - d?
cosZAOC = — . cosZBOC =—2a =
C A 2R 2R

2 42 2 2
= ZC =l ZB0OA =l 36O°—arcc0s#—arccosm—2a =
2 2 2R 2R

= S:% ab - sin/ZC ~475,8.

C-12
B 1.BBenem cucremMy KOOpAWHAT Kak IMOKAa3aHO Ha PH-
CyHKe, Toraa 1o teopeme Iludaropa AB = OD =
=+100-64=6 =
) K . =D 4B (86}, AC {160} = AB-AC - 128;

F |0 2) BD {0;-12} = AB-BD=—-6-12=-72;
3) KD {0; a}, FC {B; 0} = FC-KD =0.

2. PT {6;-9} = Za = arccos

9
D V3648141

~ 148°19'.

C-13
1. IlocTponMm Ha BEKTOpax m W 1 TapajlieNorpamm, Tak, 9To0bl AB =m ,

AD =n ,torna DB =m —n . Ilo TeopeMe KOCUHYCOB:

BD:\/9+4—2-3-2-005120° =\13-6 =+/7, Torna no TEOpEME CHHYCOB

V3
4B ___BD :>sin4ABD=‘1E'sml20=2=\F: /ABD~2359 .
sinZABD  sin120° BD J7o\7

2. Beibepem cuctemy koopauHaT Tak, utoosl F (0;0), K (-3;3), E (2;0), Toraa

22 V4 4 2

C-14
1. PaccMOTpuM TpeyroibHUK, OOpa30OBaHHBIA PagUycOM, HPOBEAECHHBIM B
BEpIINHY MHOIOYroJbHHUKA, OJOBUHON €r0 CTOPOHBI, U OTPE3KOM, COEAU-
HSIOMUM 3Ty CepelMHy C LIEHTPOM OKPYKHOCTH, OYEBHIHO, YTO KOCHHYC
3

—R
2

. 3
yriia ¢ BEPIIMHOU B ILCHTPE OKPYXHOCTH PAaBCH 273 9TOT Yroja
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paBer 30° = yroi OnMparolIuiicsl Ha CTOPOHY MHOTOYTOJIbHHKA paBeH 60°
=> MHOTOYTOJIFHHK SIBICTCS 6 — YTOTEHUKOM.

2.

OnmieM BOKPYT HEro OKpyxHOCTb. Ilyctes A,4,4.4,
— KaKHe-TO BePIINHBI MHOTOYTOJIbHHKA.

Wmeem £A,A,A, = £A,A,A,, T K. ONUPAIOTCA HA OJHY
IyTYy.

OueBunHo, ZA4,4,A,=/AA,A=>AA 04,11 A4,04, =
= A,0-04,=A4,0 - OA4,. Y.r.1.

C-15
1. ITyctb R — paauyc OKpy>KHOCTU =>

1 V3 3J3R? 20
=0=6-—R-R-sin60°=3R""5 ~ ,  =R=|—=.
2 33

40

ITo Teopeme ITudaropa cropona kBaapara paBHa \/ER = [—=8=

40
33 33

2. [lyctp paanyc OKpy>KHOCTH paBeH R,

Tora Sy, =3~ R-R-sin120° :§R2.£:_3*5R2 :
2 2 2 4
T. K. HEHTp BIIUCAHHOW OKPYKHOCTH JIS)KUT B TOYKE IepecedeHusi Ouccex-

TPUC, TO TIOJOBMHA CTOPOHBI ONHCAHHOIO TPEYTOJbHUKA paBHA

Rctg30" = V3R , CIIEIOBATEILHO, CTOPOHA €r0 PaBHA

3 334

2\3R=S,, =~=.4.3.-R> =3\3R* = _ Son _3V3-4_
4 S, 33

3. Haxonum uentp okpyxuoctu (Bap. 2. C-15.3).

Crtpoum yron B 60° ¢ BepmnHO# B neHTpe. OTKIaabIBaeM OT HETO elle Ta-

Koii xke. [ToBropsiem 3Ty onepanuto 3 paza. Jlajee BpiOupaeM 3 TOUKH Tepe-

CEUYEHHs CTOPOH YTJIOB C OKPY)KHOCTBIO, JIeXKAIlIUe Yepe3 OJHY, H IPOBOAUM

B HUX I10 KacaTelIbHOH.

C-16
1. Puc. 21.

4.

Io t. [Mucaropa AB=R\/§I>I’=%R:>P=%-27ZR+%-27ZV=

:ﬁ ﬁnR V4 \/5).

+ =—R(1+
2 2 2

2.7 - 120°-6=4n:>r=lA—B=2(CM). OT1BeT: 2 cM.
4B 1800 27
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C-17
1.HoQ)opMyneFepOHaS=\/p(p—a)(p—b)(p—c)=x/9-4-4-1=12:
PS5 12 4 :>S0:nr2:16—” :>S’:S—50:12—16—”.
p 9 3 9 9
A 2. Puc. 23.
2
5 5'=Seem =S =%ﬂR2—%R2sin60°=%—ng.

3. Ilyctp pamuycel Kpyros paBHbI | U 7. CTpOMM IpPSMOYTOJIBHBIH Tpe-

YTOJIbHUK C KaT€TaMHU /| U 1, TOrJa €ro rulioTCHy3a paBHA 4/ 7‘12 + }"22 =r.

CtpouM Kpyr ¢ paauycoM 7. OH HCKOMBIH.

C-18
1. Ctpoum Bce BBICOTHI TpeyronapHuKa. Jlanee cm. Bap. 2. C-18.1.
2. [Tyctb AA,B,Ci~AABC v nipu qBM>XeHHH OHU 0TOOpaszsatTcs Ha A4\ B'|C' u

AA'B'C'. T x. IBMXKEHHE COXPaHIET PACCTOSHHE MEXIY TOUKAMHU U YIJIaMH,
10 AABC=AA'B'C', AA\B,C,=AA'B'C' = AA'B'C' ~A4A"\B"\C' 1 u T.1.
C-19

1. IlycTp mpu mapasuieIbHOM IEpEeHOCce Ha BEKTOP ﬁ, touku A, B u C ne-
PEXOIAT COOTBETCTBEHHO B TOUKH A, By u Cy, Torna A4,B,C; — UCKOMBIA.

2. Tlepenecem AABC Ha Bextop MM, , Torna touku A, B, C, E, F u M co-

BMECTSATCSI COOTBETCTBEHHO ¢ Toukamu A,, B;, C,, K, P u M,, 3HauuT
FP=[MM|| = 8 om.

C-20

1. ITycts mpu moBopote BOKpyr T. O Ha 120° MpOTHB YacoBOM CTPEJIKU TOY-
ku M, H u P mnepexoasT COOTBETCTBEHHO B Touku M, H;, u P, Torma
ZMH P, - ncKoMBIH.
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AAOC = ABOD no 1-my npuznaxy = AC = DB. Bapuanum 5

C-1

1.E:A—C+&:A—C+§§:A—C+§@+m: A

:b+§(—b+a):§b+§a.
8 8 8

2.
DE = DB+ BE ;

AC—-A4B+BC=->(DB DB+ BE) = DE ™ AC = DE||AC.

(.»J

C-2
1.a=2i-3j,b=i+2] = a+b=3i—,

ZOA—ﬂ.
27 2

B
S

Amnanoruuno, BA 5 —} OB {a;0} = Ol B

:W{l(g+aj; l[£a+o]} OM{SG \/_a} :_{_3_‘1 _a}
22 20 2 4 4 4 4

3. a{-1;5}, b{m;2}.

o)
w3

Ilycth a W b — KOJIMHAPHEL, TOrIa —k = m 1 5k=2 = k:% =>m -2 .

5
C-3
1. AB {3;2), CD {-3; 2} = [4B| =[cD| u 4B 11 CD =

= AB | CD = ABCD — napamnenorpamm = AC
u BD — mnepecekaloTcd M TOYKOW IEpeceueHHs A

JCJIATCS IIOII0JIaM. 3-/\
2. 4B {-2;-2}, BC {3; 1}, CA {13 1}; N .
AB-AC=-2+2=0= ABLAC = TpeyroibHuK Z/

MPAMOYTOJIBHBI => LIEHTP ONHCAHHOW OKpPY>KHO-
ctu — cepenuna BC =

o+
=

N R b = .
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C-4
A ITo cBo¥iCTBY OHCCEKTPHUCHI:
AC _AB _ MB_AB s
E CM MB =~ MC AC 3
o Teopeme Iudaropa CB=4=MB=2,5, a CM=1,5=
2 2
1 3 Jio
= M(1,5;0), EQ; 1,55 =>ME=,|| = | +| =] =—.
C IV B (1,5;0), £( ) [2} ( 2) 3
C-5

1.X°—8x+)" + 15=0; (x—4)’ + 1 = 1 = 5T0 OKPYXHOCTb C paguycoM 1 u
ueHtpom (4; 0). Touka (4; —1) yaoBieTBopsieT 000UM ypaBHEHUSIM, OYEBU/I-
HO, YTO B 3TOH TOYKE OHU HE KACAIOTCSI => OHU NEPECEKAIOTCS.

2. [Tycte M — cepenuna AC, Torna oueBuano, 4ro AC = 8, AM = MC = 4,
MB = 3 u no teopeme Iludaropa 4B = BC = 5, Toraa paauyc BIIUCAHHOU
OKPYKHOCTH paBeH r:———9'4'4.1 _34_4

by P s 4+5 9 3’
Lentp okpyxHoctn O nexut Ha BM u ynanen ot BC Ha paccrosHue, paB-

2
Hoe & =0 o;f—lj =0 0;l :>x2+[y_l _16
3 3 3 3 9

C-6

. 4 . .
1. YrioBoit ko3ppunment OC paBeH 3 = yrioBo# Ko3QPUIUEHT HCKOMOM

. 3 3 .
TIpsIMOl paBeH 2 => OHa UMEeT BUJ: Y :—Zx + b. T.k. C nexur Ha 3TOH

3 25 3x 25
npsMoit, To0 4 =—=-3 + b, orkynab=— D y=—"—+—.
P 4 Y 4 Y 4 4

2.y—x=0,y+x=0,y-2x+4=0
OueBHUIHO, YTO TPEYTONbHUK NPSIMOYTOJbHBIN, ¢ MPSMBIM YIJIOM B Haudale

y=x=0 _Jy=x y=x y=x
KOOpJIHHAT. ; > 5
y=2x-4 -x=—4 x=4

y=2x-4"

OJlHa U3 BEPUIMH UMEET KoopaAuHatslI (4; 4).
__ __ __ y=-x
y=-x : y=-x : y x; -

y—=2x+4=0 -x—2x+4=0 |3x=4 x=

4 4
= /:lpyraﬂ — (E, ——j . PaCCTOﬂHI/Ie OT 3TUxX BepIHI/IH J0 Hadalia KOOpI[I/IHaT

=

(SSHINN

PpaBHO COOTBETCTBCHHO 4'\/5 u g\/i —IUIOIAab paBHA % 4\/5 %\/— :? .
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C-7
2y+x—-4=0 x=4-2y

Lyo o ’ 2, 2 <’
x“+y =5 4-2y)y +y° =5

4 —16y+16+y"=5; 5 — 16y +11=0; D;=64—-55=09;
83y, 8 2202 2

N1 5 ) 5 5 1 AT 5

=2;1)u (—%; %j — KOHIIBI XOpJbl =

2V 11" [64 36 10
= ]2-=] 4]1-—| =, —+—=— =2 — ee muHa.
5 5 25 25 5

2. Beibepem cucremy koopauHar Tak, 4to0sl A(—2; 0), B(2; 0).

Tlycts M(x; y) — nckomas Touka, Torma (x — 2)2 + y2 +(x+ 2)2 + y2 =10;
2+ 8+ 2y2 =10; x* + y2 =1 = OKPY’>KHOCTb C LIEHTPOM B CEpPEIMHE OpE3-
ka AB u paguycom paBHBIM 1.

C-8
1. T. k. A4, u CC, — meauansl, To AO = 6, CO = 8, Torna

V3 2

S(AOC):%-6-8~sin120° :24‘73:126 , T.K. AOZEAAl ,

10 S(A0C) =§S(AA1C) = §(44C) =%~12ﬁ =183 = S(4BC) =363 .

2. Tk Tparenus BlicaHa, To OHa paBH060Ka$[ = B C

=8= % dsina, OTKy/Ia sin(x:% =/LAMD=150°.

Mycts £/CAD = /BDA = f3, Torna u3 4 b
AAMD [ = 15° = T1k. AACD — npsamoyrob-

HbIH, T0 LZCDA = ZBAD =75° =
= ZABC= ZBCD = 105°. OtBer: 75° u 105°.

C-9 B
1. [To Teopeme cuHyCOB: D
AD _ AB N A_D _ sin(a + y) :
sinf@+y) sin(f+y) AB  sin(f+y)
S(ADC) AD-AC-sinf _sin(a+y)-sin 3 B Y
S(ABC) AB-AC-sina sin(B+y)-sina A ¢

2. ITo teopeme IIudaropa AE = 4, aHaJIOTHYHO,

CE=+81-9=72=62= = AC=62+4,
29
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S(ABC)=(4+6x/§)~3%=6+4\/§3R:

AB-BC-CA _45(4+6V2) 180+270V2 30+45V2 __

48 24436v2  24436V2 4462
C-10
B 1. T k. cos£ABC < 0, To £B — Tymoii.
V3

S=% 4.5.5in/B=53 = sin/B = = B=120 =

o =AC= 16+25+2~4'5-%=«/16+25+20=\/a:

4 D
:>SZ£BD-AC:>BD:£:M.
2 AC 61
1 =£_4\/21-8~7-6_4-2-7\/6-3-2_ 4.6 _i R—ﬁ—gl
"R abc  13-14-15 13-14-15 13:15 65° 8 8
C-11
1. ZC = 66°. Tlo Teopeme CHHYCOB:
B c _a b
$in66° sin64° sin50°
Ilo cBoiicTBY mponopuuu:
c a+b 21
: == : == : =
A C sin66° sin64°+sin50°  sin 64° +sin 50°
_ 21sin66° a_2lsin66°sin64° abe 21sin50°
sin 64° + sin 50° sin 64° +sin50° sin 64° +sin50°
B
2. Tk S=1AB - BC - sin130°, To
f ~C 2
2 2
4 AB = .S = 7f , TOrIa
BCsin130°  3,4sin130°

2
AC= (Z’—z)+(3,4)2 —2L3’40c0s130° ~5.,6.
(3,4) sin130° 3,4sin130

1. ITo teopeme IMudaropa CD = 5.
B¢ A(0; 0), B(0; 3), C(2; 3), D(6; 0);
1) B4 {0;-3}, CD {4;-3} = BA-CD =9;
2) AD {6;0} = AD-DC =6 - (—4) =-24;
4 D 3y BC {2;0}, DA {~6;0} = BC-DA=-12.
30
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2. BC{-33}, CA{x+2-1},Tx. BCLAC, B
T0-3x-6-3=0=>-3x=9=>
= x=3=A(3:3) = EQ2) = CE{4;-2),a

AB{~2;-2} = cos LCEB = c A
AB.CE) —2-4+(-2)-(-2) -

_UBCE) 24 (2)(2) 4 L gz,
AB-CE 22245 410 10

C-13 B

1. BC-AD+CA-BE + AB-CF = F D

~ (BC(4B+ AC)+ CA(BA+ BC) + AD(CA+ CB) - A=

:%(E-E+R-E+_B~E—R-E—E.E—E.B_)=0.

2.5:%(@+§),a£=@—@.

-~ 173 l — —=o 1= —
W3 ycnoBus caenyer, uto cD? > iAB2 , TOTa Z(CA+CB)2 > Z(CB—CA)z,

2CA-CB>-2CA-CB u CA-CB>0 = ZC — ocTphlil.

C-14
B
1. S(ABC) =1 4B - BC - sin120°= L & B
2 2 2 A c
, 48 B _ 6B
Sd="2 sa= 2 =163 =43 =
NE) NG
F D
2
= S(ABCDEF) =6S(AOB) = 6~ﬂ —6.B 3 72.
4 V34

2. T x. ABCDE — npaBUJIbHBIH, TO €r0 MOXHO BIIMCaTh B OKPYXKHOCTb =>
ZADE = ZABE, a1 k. AB=AE = DE, t0 ZABE=/ADE=/0AE = ZOF4 =

2

= AAOE ~ AAED (1o 2-m yrinam) = Qzﬂ R AO:AL.
AE AD AD

Ilo TeopeMe KOCHHYCOB:

AD=\/2AE2(1—c0s1805 .3j =24/2(1-cos108°) =

4 2

= A0 = = .
2,/2(1-cos108°)  /2(1-cos108°)
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C-15

o

1. Yromn, onuparomuiics Ha CTOPOHY, PaBeH =18°=

= a*=2R*(1 — cos18°) = a =R \|2(1-cos18°) = P=6R/2(1-cos18°) .

G 2. a* =2r*(1 — cos120°) =

a a
SN E—_—— = —

T —cos1209 B
AHAJIOTHYHO, 7, = L S a;

J2(1—cos60°)
p(04,0,) = r1c0s60° + r,c0830° =
D a 1 B 23a

= . — + a —=—-—
B2 2 3

3. OtknagsiBaeM oT anodemsl yribl B 30° B 00e CTOPOHBI ¢ BEpPLIMHAMU B
OJIMH U3 ero KOHLOB. Yepes Ipyroit KOHEI MPOBEAEM CepeANHHBIIH IepIeH-
JWKYJIAp. 5 pa3 moapsi MOBOpAaYMBacM ITOTYYHBIINIICS TPEYTOIEHHUK Ha 60°.

C-16

)
1. AMB=rm;

v v v
AKC+ CLL+ DPB =n(r|+ry+tr;), a T.K.
2r=2(ritryt 1), 0 r =r; + 1, 13 U,

C D
‘el 2.1=—" 1200 R R=2L &
4 180° o

Boicota AAOB, mnposefeHHas K AB, paBHa

o]

Rcos60° :3—1 l :3—1 = d=R — Rcos60° =
2n 2 4rn
Zi =>n :i Dll =27cr1 Zﬁ.
4r 8n 4
C-17
I
A B 2
¢ % 2RY(1 - cosa) = a :chosz% -4 (1)
r=Rcosgz s =choszg; 2)
2 2
2
2 _Rsind = & pin? 3)
2 2 4 2
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2
MBHu@R)=r=-L =2,
(Hu@) 2 >

2 2 2 2
Croxum (1) n (3): P+ —pp=94 44 -2 :R:ﬁa —
4 4 4 2 2
2 2 2
:>S,<=1'C(R27r2)= ﬂ_ﬂzﬂ_
2 4 4
v
Z.Q:%nszR: 122 . ivieem S(4CD)= B C
T
= S,(A0C) + S(OCD) = % Rsin150° + % R = 4 D
2
R n1so+ Z)2L( 1L 2 som)=scopy = Zr2 =2
2 6) z\2 6 127 6

2
S,(40B) = % R%sin30° = RT = 22 = §' = Q- S,(40C) — S(OCD) —
T

2
— (S(ACB) — SA(40B))= Q—g—g—(g—gj ZEQ .
3. IlycTh | — UCKOMBIH pagmyc, Toraa
=’ — )’ = 2r =1 = r =r, = r; — KaTer PaBHOGEAPEHHOTO Mpsi-
MOYTOJIEHOTO TPEYTOJIbHUKA C TUIIOTEHY30M # => 7| — JIETKO HaWTH.

C-18
1. IpomomxkuM OOKOBBIC CTOPOHBI JIO HX TMEpPECCYCHUS.

CoeMHUM TOYKY WX TEPECEYCHUS U TOUKY IepecedeHHs
nuaroHanei. [loxydrm och ciMMeTpHH.

2. T.x. IBXKEHUE COXPAHACT PACCTOSHHE, TO PAaBHO JINOO 2 N
6o 10.
A ? 2
C-19
B C

1. [lepBas gacts 3amaun onvcana B Bap. 4. C-19.1.
IIpoBenem uepe3 Touky X IpsMYylo, Hapauieiib-

HYI0 a . 3aTeM OTJIOXHM Ha HEeW OTPe30K B Ha- /

TpaBIeHHN @ JUTMHOM | a |. y D
Crpoum npsimoyronsHbId AACD, Mo nByM naH- .
HBIM oTpe3kaM (LACD; = 90°), naHHbIE OTPE3KU

— xarteTsl. Yepes Touku 4 u C IpoBeleM NpsMble, IEPHEHAUKYILIpHBIE AD;.
Touka ux mepeceuenus — BepwmuHa B. [locne storo orpesox CD, mapai-
JIeNBHO TIepeHocuM Ha , ipu 3ToM D —D. Tpanernust ABCD — uckomas.

X
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2. [loctpoiite mpAMOyToabHBINA TpeyronbHuk ACD,, o IByM KaTeTaM, paB-
HBIM JTaHHBIM OTpe3KaM. 3aTeM yepe3 T. A MPOBEAUTE HPAMYIO MEPICHANKY-
nspHyto AD, a uepes T. C — napamensHyto AD;. Touka ux nepeceyeHus Oy-
net BepmHOM B. 3areMm oTpe3ok CD; mapajuienbHO MEpeHecuTe Ha BEKTOP

& , Ipu 5ToM T. D; niepeiinet B T. D. ABCD — uckomas Tpaneuus.

C-20

1. [ToBepHEM OKPY>KHOCTH € LIeHTpoM B O, Ha 60° MPOTHUB YaCOBON CTPEIKH.
Touku ee mepeceyeHus ¢ OKPYKHOCTBIO ¢ IEHTPOM B O; OyAyT MCKOMBIMHU
JUISL 9TOW OKPYKHOCTH, U T€ TOUKH, KOTOPbIE B HUX MEPEIUIN IPH IOBOPOTE
— HUCKOMBIMH JIJIsl IPYTON OKPYKHOCTH.

2. [Ipu moBopote Bokpyr Touku O Ha 120° AB—AC, AC— BC.
OueBunano, uto E—>P, F—K, torna EF—>KP = EF = KP.

Bapuanm 6

C-1

— 10

1 0742073+ﬁ4:op+7ﬁ<207:+§(07<_07:):207<_ 103

Sop= 19,3
7 7 7

2. m:m@%@@); ﬁo:?c@:%@@):%@_a),
sgauut, ME UPT .
C-2

1. HOCTpOfITe BCKTOpa m U n. HpOBeI[I/ITe BCKTOP M3 KOHIIA BEKTOpa 7n B

KOHELl BEKTOpa m - 3TO BEKTOp Pa3HOCTH m W 1, €ro KOOPJUHATHI:
m—-n=3i—-4j+5-6j=8—-10; .

2. Puc. 31.
22 272 4" 4 4 4
E 3_m;—ﬂ , ﬁ _3_m;_@ :>A_=3_m;_@;7
4 4 47 4 4 4
BF —_2m;_N3m>
4 4

4 - —
3. T. k. HE CcyIIeCTBYET TaKoro m, 4To — = o TO BEKTOpa @ u b KOJIH-
m

HeapHbI TOJIBKO 1ipu m = 0, T.K. O KOJUIMHEApeH JIF000MY BEKTODY.
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C-3
1. Haiinem ypaBuenune AC:

—6=—4k+b b=-6+4k
; Sk=1=2b=2=y=x-2.

14=16k+b °~ |14=16k—6+4k
Haiinem ypasuenne BD:
8=2k+b b=-10k
; =2>k=-1=2b=10=y=—x+10.
0=10k+b 8=2k—-10k

Haiinem Touxy ux nepeceueHus

y=-x+10 2y=38 y=4
; ; — OUEBHJHO, TOUKA IPUHAICIKUT
y=x-2 x=y+2 |x=6

o6ouM otpeskam. OTpe3ku NepneHaUKYISPHEL, T.K. IEePICHIUKYIISPHBI IPs-
MbI€, UX COZIEepIKaIlie.

2. AB=V12+12 =42
o SRS (S ES

2 2 2

:%\/l+3+2\/§+1+3—2\/_=%«/§=«/§.

AHanoruuHo sokassBaercs, uto n CA = v/2 = A4ABC — PaBHOCTOPOHHHI

. . . 2
CO CTOpOHOM paBHON v2 = paauyC ONHMCAHHOW OKPYKHOCTH PaBeH 3 ero

BBICOTHI, T.€. R =£x/§£ = ﬁ .
3 2 3
C-4
T.x. AAOD~ACOB, 10 BC =§ = B ¢
4 &
A(0; 0), B(0; 4), D(4; 0), C(—; 4) =
3 A D

= E—cepenuna BD = E {2; 2} =

= CE:J(§—2)2+(4—2)2 =\/g+4=\/4;8:§\/ﬁ,

C-5

1. x> +32=6y+5=0, x>+(*=6y+9)+5-9=0, x*+(y-3)*=4=
3TO OKPYKHOCTH ¢ neHTpoM (0;3) u paguycom 2. BTopast OKpy>KHOCTh HMEET
uentp (4;0) u panuyc 3.

T. K. paccTosiHIE MEXIy IIEHTPAMU PABHO CYMME PaJInyCOB, TO OKPY>KHOCTH
KacaroTcsl.
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2. AB=BC=(1+3) +3 =5 . AB=6= R="5BCC4_ 256 25

48 434 8
Haiinem ypaBHeHHe cepeJMHHOrO neprneHuKynspa k AC:
Ilycts AC 3a1aercs YpaBHEHHEM y=kx+b, Tor/a
3=k+b :>4k=3 — 3b 9 kx4 by
=—,b=—, mycTh ganee y, =kx - ypas-
0=—3k+b  |b=3—k g0 Ty ORI A=A P
3 4
HEHUE CcepefuHHOro nepnengukymsipa k AC, To > =—1-( —E) +b,
3 4 1 4 1
b = 57379 =>y= —gx + i YpaBHEHHE CEPEIUHHOIO IEPIEHIUKYIApa
K AC, ax =0 —x AB. Haiinem TouKy ux nepeceyeHus:
1 . 2 1, 625
y= 3’ x =0 = ypaBHEHUE OIICAHHON OKPY>KHOCTU X~ + (¥ — 5) = o

C-6
-1 1 . 1 1

1. y="2x+1=k=—=—,naiinem b: l1=—-0+b=>b=1=y=—x+1.
-2 2 2 2

2. Halinem Touku nepecedeHus NpsiMbIX.

e = - :—4
R R A )
y==2x+4 |-x=-2x+4 |x=4

= = =1
o T T e,
y=3x+4 |-x=3x+4 |x=1

y=3x+4 [3x+4=-2x+4 |y=4
y=—2x+4’ y=3x+4 T lx=0

Haiinem nusb! cTOpOH: \/(4—1)2 +(—4+l)2 =32 ;
JA=02 +(~4-1)2 =26 ; \J(4-0)2 +(-4—4)* =30 .

Ilo TCOPEME KOCHUHYCOB:

; (0:-4).

44-80 36 -3

12413 12313 13

9 2 1 2
:sinazﬂfl——=—:>S:—-—-x/26-x/18:6.
13 13 V13
C-7

1. ITycth A 1 B — TOUKHU HEepeceueHus NpsIMOM ¢ OKPYKHOCThIO, a T. O — Ha-
yano koopauHaTr. Haiimem paccrossuue or T. O 10  mpsiMoi

-3 -1 4 4 .
y= Tx+ 3sk=—Fs=—=>y= Ex - IEPIIEHANKYJIAPHA IPSIMOM.

80:18+26—2~6\/Ecosa:cosa:

[\

3 3
4
36
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4 5 36
y=—x —x=——x+3 —x=3 X=—
3 13 4 )12 - 25

——Ex+3 —ix —ix _ B

7 4 7 3 4 3 4 25

2 22,192 42 2 &2 2
:Rzz(ﬁ)zﬂﬁ)zzlz 3 +212 412 25 :%:; x2+y2:ﬁ'
25 25 25 25 5 25

2. [yctb A(2; 0), B(-2; 0). M(x; y) — uckomas TO4Ka, TOraa

(x— 2)2 + y2 —(x+ 2)2 fyz =4; - 8x=4=x= f% — HCKOMO€ MH-BO TOYEK.

C-8

1. S(44,C) :%S(ABC);
Ci

4,
S(40C) = % S(44,C) = S(40C) :% S(4BC) = 3. .
A

Ilo cBoiicTBam MCIHUAHbI

C
A0 =3, CO:4:3:%-3'4-sin4AOC:>

= sinZ40C =% = LAOC = 30° umu LAOC = 150°.

=
a

2. AB = mcoso. = BH = ABsino. = mcosasina, a
AH = mcos’a. = BC = m— 2mcos’a. =

1 .
=8= 5 (BC+AD)BH =mcosasino(m — mcos’a) =

= m*cosasinasin’a = m’cosasin’o. 4 H D

C-9
1. ZBFO =1 — 3 — o0 = 10 TeopeMe CUHYCOB
h Q)

b OF B
—e = =
sin(a + f) sinﬁ F
2

B EpP

hsin

= OF , QHAJIOTMYHO, =

~2sin(a+ f) 4
B

hsin—
FO=——2 —pr=psinB| L1 .
2sina 2\ 2sina  2sin(a+ f)
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B 2. ITycth O — LEHTpP OKPYKHOCTH =
= AAOB — paBHocTOpOoHHUI = LAOB = 60° =
{ = ZBCA=30° = /BDA =30° =
4 all® :AH:%:BH: 25—%:g;
‘w C
N BC _BH
D AAHD~ABHC =» —=——=
AD AH
e BH-AD:\/EG-Z:@.
AH 2-3
C-10
B | 1 . . 1
1. S=Eabsmy = 33 :54\/3- 3sin/B = sin/B ZE =
A . . 3
y ¢ 1) ZB=30° = AC =48+9724x/§7=48+9736=213

:>AC=\/ﬁ,T0rJ:[aR= 4C =ﬁ.
2sin30°

2) ZB=150° = AC? = 48 + 9+ 36 = 93 = AC =+/93
VO3 va3+3,93v48+ 942443, 36v 2443, 3v243 = 3<23>

__3 o3
2sin150° 2
¢ 2. [lycte AB =56, BC =39, CA =25, Torna
CA*> = AB*+ BC* —24B - BC - cosp =
AB* + BC? — CA*
>cosp=——m— =
A H B 2AB-BC
2 2 A2\
= sinp = 1| BAFBE ZCAT - o sinp = 15.
24B-BC
C-11
1. TTo TeopeMe KOCHHYCOB HMEEM:
.a _ -b :b:as.mﬁ:a_b:a_as.m,b’:o’gsja:0,85§1na
sin  sinf sina sina 1-sinf
_0,85sin g

=b =>a~2,32;b=1,47 .

1—-sin g

ZC=180"-Z£4A—- /B =32°.
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2. [To TeopeMe KOCHHYCOB UMEEM: B
AC = AB*+ BC? ~24B-BC-c0s53° . f i
AC
U3 TeopeMbl CHHYCOB cieayeT: R = ~ 1,6.
P Y Y 2sin53° A Cc
C-12

1. o 1. TTucparopa CE = 12, T k. Tpanenus paBHOOCIPEHHA U CIICIOBATENb-

HO %AE:ED:BCZSS

1) DC{-5;12},DA{~15,0} = DC-DA=175;

2) CE{0;-12},4B{5;12} = CE - AB =—144;

3) BC{5;0}, AD{15;0} = BC-AD =75 ;

2. AC{1;4},BD{l-x;3} = 1. ACLBD:

1-x+12=0=x=13 = B (13;-1) = M (7;-2); DM {6;—4},DA{0;5} =
:cosL(DM,DA):ﬂ:ﬂ—_ = A DM,DA)= :arccos%:56°l9’.

1
\DM] | DA 105 5
C-13

1. U3 ycnoBus cinenyer:

SR e
AC2+BC2=%A32, AC2+BC2:%(AC—BC) ,

AC? + BC? :EAcz—E-%JF%BCZ ,

2A4C* +2BC* = AC? -24C-BC+BC?, AC?> +24C-BC+BC?*=
- —\2 -
Ortcrona, (AC+BC) =0 = AC+BC=0.Yr1.10.

2. _D:—(CB+CA) AB=CB- F,@E:%@z_az).
T. x. BC > AC, 10 yroin Mexmny CD u AB — octpelil = ZBDC — T1y-
MO, 4.T.JI.

C-14
1.S=144=6-1R2sin60°=3R2~£=144 g2 =288
2 33
SA:3-1 n120° _3@.‘/—_72.
2 233 2
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2. ZABO = ZBAO , T X. OHH OIIUPAIOTCA Ha XOPJbl paBHOW JJIMHHBI, CIE0-
BarenbHo, AO = BO = 2. BHyTpeHHMH yroil 5 — YroibHHKa paBeH
188(5-2)

=108°, T k. AMaroHaaM 5 — YroNbHHUKA IMPOBEICHHBIC M3 OJHOI

BEPILIMHBI, JEIAT YroJll HpU 3TOM BepIIMHE Ha 3 paBHBIE 4YacTH, TO

108°

ZABO = ZBAO = =36"= Z4A0B=180"-36"-2=108"=

= AB = \/22(1 —c0s108°) = 2\/1 —c0s108° 10 TEOpEME KOCHHYCOB.

C-15

1. Ilycte A4 Ay A3 A4 AsAg A7 Ag - naHHBIH 8 — yronpHUK, a T. O — €ro HeHTp,
360° o 52 o
torna £A40A4, = 3 =45"= 44, =]2R"(1-cos45") =
V2 L2 e 2
RyJ201-5) =RJ2-2 = S =8 R?sinds =22R?.

4 B

2. o Teopeme Iudaropa R, = 72a .

E ITo TeopeMe KOCHHYCOB:
. ; a2:2R22(1fcos120°):2R22%:3R22:>R2:% =
:>02H=%~ga:%a,a01H=\/R12—§=\/§—§=% BN
:>p(Ol,Oz):OleOzH:%—%a=%(3—\/§>.

3. Ctpoum 1o 3TOMY OTPE3Ky PaBHOCTOPOHHHUII TPEYTrOJIbHUK, 3aT€M IOBO-
pauuBaeMm ero Ha 60°. 3aTeM coeANHAEM BEPIINHBI TPEYTOJIHHUKOB.

C-16

1. Jnuna yrina ATB paBHa % -7, IWHA OyTH

- o AC
P m[ Dmg AEC paBHa 7-72’ , anuHa pyru CFD paBHa

F

% -7, ;ymHa nyru DMB paBHa % T

Tx. AB = AC + CD + DB, wumeewm,
7 A4b AC CD DB

—r=—n+—n+—rnr.

2 2 2
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T

OO

2. Tx. I = ~120°'R,TOR:3—Z.
1 2

T

T.x. ZAOB = 120°, To ZAOM = 60° = y

o JAMO = 30° = MO =—2— 2R = A(
M

sin30° (
=MP = R, Ho LAMB = 60° = eciu B

TOUYKy P IpOBECTH KacaTelbHYIO, TO OK- '\
PYKHOCTb OyZieT BIHCaHAa B PaBHOCTOPOH-
HUM TPEYTONBHUK C BBICOTOM R=>ero cro- B

2
poHa paBHa R-—= =>pagnyC BIHCAaHHOU

NE)

R N R 2rz-31
OKPYXHOCTH paBeH 3 = JIUHA BIUCAHHON OKPYXHOCTH 27[; = =

3.27

C-17
1. TTycts x0pna AB Gombliielt OKpYKHOCTH Kacaetcs MeHblneid B T. C, aT. O —

WX 00IMi HEeHTp, Toraa S = 7z(R2 - rz) =47, 1ae R u r — paanycel COOTBET-

CTBEHHO 00JbllIeH 1 MeHbIEH OKpYKHOCTEH, HO R* —r? mo teopeme [luda-
ropa paBHO YETBEPTU XOPJIbl, CIIEA0BATEBHO, JAJMHA XOPAbl paBHa 4 CM.

8
2. §'= (R - LR?sina5) + TR? + LR?sin135° = 0. \
8 2 8§ 2

SABC:(%Rz—%stin45°)+7§[R2+%stin135°:>S:2Q. ) ?

3. Ilyctp pamuyc BHEIIHEW OKPYKHOCTH KOIIbIa paBeH R;, a BHyTpeHHEH —
R,, TOrIa CTPOUM MPSAMOYTOJNBHBIN TPEYTONBHUK C THIIOTEHY30H R| U KaTeToM
R,, mycTh npyroii kateT paBeH R;. OKpyKHOCTB C paanycoM R; — HCKOMas.
C-18

1. ITycts A4;NBB; = 0, Torga nposeaem OM. Otnoxum Ha OM ot Touku O
OM, = OM, Touka M, — UcKoMas.

2. T k. HEM3BECTHO KOHKPETHO, Ky/ia OTOOpaXKatoTCsl KOHIIBI oTpe3ka MH, u
W3BECTHO, YTO JIBWKEHUE COXPAHIET PacCTOSHUE, a, CIEeNOBATENbHO, U OT-

Houienusi, To ET:TP paBHO 1160 % 6o %

C-19 - , .
1. Tlepenecure touku 4, B, C u D Ha BekTop m , 7 .Y
MYCTh MPH STOM OHH O0TOOPA3ATCS COOTBETCTBEHHO

Ha A,, B, C;, u D,. [IlpoBeante OKpyXHOCTH C
ueHrpamu 4; u Dy, u paguycamu 4,Y u D,Y, Tou-
Ka UX TepecevyeHus, pacnoiararommasics Boiie 4;D; 6yaer HCKoMo# T. V7.

D
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2. Ctpoum AABC, y xotoporo AB u BC paBHBI COOTBETCTBEHHO AMAroHa-
1M, LABC — yrioy mexay Humu. CtpouMm £DAC, paBHBIH yrily MexIy
OOKOBOI1 CTOpOHOI 1 ocHOBaHWEM. Uepe3 TOUKy B MpOBOIUM MPSMYIO, I1a-
pamnensHyro AC. Ilycts ona nepecekaer ZDAC B Touke F. Uepes F npoBo-
muM npsmyto, napamtensayio BC. Ilycte ona mepecekaer AC B Touke E.
Tpaneuuss AFBE — nuckomasl.

C-20
' a 1. IIposeauTe nannyro npsaMyro Bokpyr T. O Ha 30° B ogHy
8 U JPYTYIO CTOPOHY, TOUKH HOJIyIEeHHBIE TIPH €€ TIepeceueHIN
b C OTPE3KOM U UX Po00pa3bl Ha MPSIMON @ — ICKOMBIE.
4 2. ITycte MNPQ 4eThIpexyroIbHUK 00pa30BaHHBINA TOYKA-

MH IIepecedeHNs JaHHbIX IPSIMBIX CO CTOPOHAMHM KBaJpaTa.

IIpoBenem uepes nentp kBagpata T. O MpsiMble NEPHICH -
KyJISIpHBIE CTOPOHAM KBaJIpaTa, TOTJa BCe U3 00pa30BaBIIMXCS MPSIMOYTOIIb-
HBIX TPEYTOJbHUKOB PaBHBI 110 KaTE€Ty M OCTPOMY yriry (YIJIbl U3-3a Mapai-
JIETBHOCTH TIPSIMBIX, KAaTETHI IT0 CBOIMCTBY KBaJpara), cJIe0BaTeIbHO, PaBHBI
U UX THIOTEHY3Hl, cliegoBaTesibHo, MP = NQ 4.T.11.

Bapuanm 7
C-1
B 1. Ilyctes BO :0D = m:n, Torna
m — n o — 2m

N T0- i
A0 = AB + AD = AB + AC . (1
m+n m+n m+n 5(m+n) O
4 D

C C mpyroit CTOPOHBI

A0 = kAE—ﬁE+ﬁE:>2= " Hﬁzz—m:ﬂzz.
9 m+m 9 5S(m+n) n 1

2. HyCTL MpoJobKeHUs: cTopoH AB u CD nepecekaroTcst

B Touke O. Torna OA=kOB u OD =k OC .
OM = k2OB u OD = k,ON . CrenosatesHo,
D ov-_LoD

_M ON =—0OD.
k2
Torﬂaa:%WHW::—IO_ NA=OA—ON~= I(O_M—O_C):—IC_M
2 2 2

Urak, NA = Ilj—lm = AN|MC.
2

C-2
1.a{3;-1}, b{1;-2}, c{-1;7}; p=a+b+c = p {3;4}.
- - - 3k+m=-3 - - -
Iycts p=ka+mb = =k=2,m=-3= p=2a-3b.
—k-2m=4

4
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2
2. [lycte MH1AB, Torna AM* = AH - HB = AH :% = % .

2
AmnanorudHo, H. :Af; 11434 — MH=~JHB- AH = 5-12 f;) =

— T - 25- 60—
13 13
C-3
1. A(1; 2), B(7; 10). Ouenmro, C(S'IZ”; 3’2“;1'1()} = C(2,5: 4).
2. AB {5, 0}, AC {5;12}. T.x. AB u AC He KOIUIMHAPHbI, TO HE JICKHT.

3. a=3i+4; . Pasgenum a Ha V3% +4% =5, torma

2 2
i=l_=§l+ ] |l| (Sj +[i] =1.
5 5 5 5

C+4

ITycts A(0; 0), B(b; h), C(a; 0). Ilycte BE menuana u MeBE:
BM _2 o B(b: h)HE( oj :M(‘”b; ﬁ)

ME 2’ 3 3

Paccmotpum Menuany AF 1 Touky M, Ha Hell Takylo, 4To
AM :% 10 4(0; 0), F(“;b ij Ml(‘”b h}:

M\F 3 °3
= M u M, coBnagarot. AHagornyHo u ¢ Mmeananoii CG. U.t.1.
C-5

1. llycrs A(—a; a), B(—a; —a), C(a; —a), D(a; a), Torna ypaBHEHHE OKPY>KHO-
o x° + y2 =d. ITycte M(x; y) — mpou3BOJIbHAS TOUKA OKPY)KHOCTH, TOT/IA
MA*MB* + MC* + MD* = (x +a)’ + (y—a)* + (x +a)’ + y + a)’ + (x—a)’ +
+t+al+@x—a)l+@y-a)=12d (rk x+y =ad’). Ur.n

2.5+ —dx—5=0,(x—2)+)y =1;

00,=1(5-2)> +4> =\25=5= R =4 = (x— 5+ (y - 4)’ = 16.

C-6
1. Tpsimast y = kx + 5 nepnenaukynspHa npsmoi y = —(1/k) x, mpoxonsiieit
4epes Hayauo KOOpJUHAT

=kx+5

1 s——x=hr+5x=—"-= =y =
y=—ox k el Kl YA

, HO TIO YCIIOBHIO

43



http://alexbooks.ucoz.com

2 2
R (k> +1) K +1 3

k2 +1

2. [Tycts F — cepenuna AB, Torna F (%, %j .

T.x. CM:MF =2:1, 10 C(2; 1).

Tycrs AC fx + b 1=2k+b
cTb AC 3amaercs y = , TOTJ1a ;
1 c paeTeny 2=k
1
b=2+k k=—3
; =y=-c+7
1=2k+2+k 5
b==

C-7

y 1. Ha pucynke BE =2, CE=4, OB =3,

C(5;4) 3
D 04 =5 = ACBE ~ AAOB = CB1AB =
3
A 0, =
~ ( 2] = CB=V16+4 =25 =
£ =R=+20+16 = 6=(x—5)"+H(y — 4)* = 36.
0 B(3; 0) e 2. Iycte C(0; 0), A(0; a), B(b; 0). ITycth
1 3 M(x; y) — WcKOMas TOYKa, TOTJla UMECM:
y=—gxts x2+(yfa)2+(xfb)2+y2=2x2+2y2
2ay + 2bx = a* + b* — npsmas.

C-8

1. Saos _ A0 Saop _ AO _ Saop _Saop . Saos _ 60

. ) :SAOB:3O~
Spoc OC  Scop OL  Spoc  Scop 20 40

1 . . 1
C npyroit CTOpOHBI: S0 =§ OA - AB - sinZBAO = sinZBAO =5 =

= ZBAO =150° unu £BAO = 30°, Ho 1-ii ciy4aii HEBO3MOXKEH, T.K.
ZAOB>31° = £BAO = 30°.

2. [lycte BD =x. T.x. Sypc = S4sp + Sppc, TO

absino

asinf +bsin(o.—P)

1 . | 1.
3 absino = 3 xasinf +E xbsin(a —B) =>x=

C-9
AM 4B
sin ZABM  sin20°

1. s AABM nmeem 1o TeopeMe CHHYCOB: , AaHAJIOTHY-

o AM  AC
" sinZACM  sin30°
44
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sin ZACM _ sin30° 1
sinZABM  sin20°
Iycte LMAB = o, torna £ZABM = 180° — (a0 + 20°), LCAM = 60° — o
coso _ 1
sin(o +20°)  2sin20°
Hanee sin(a. + 20°) = 2sin20°cosa; sin(o —20°) =0 u o = 20°.
2. [Tycth A — BBICOTA Tpaneuuu, Torna n = m — hetga, — hetgPy =
m-—n 1 (m—n)

h=———— =>S=—(m+m .
ctga + ctgf 2 ctga + ctgf

ZACM =90° + o, U3 (1) =

C-10 \Y

1. Iyctp A(x,; yA) B(xB, VB), M(x O) HO X4 = — xB u 4 B
Ya'= yp, TOTA MA*+MB? (xA—x) B+ —x) +) = / é 3\
=Xy +y2 ZxAx+xB +y —2xpx = >
=2R? —2x(x, +xp) = 2R, TR (x4 txz=0). ¢ opMm b x
2. TTo TeopeMe KOCHHYCOB UMEEM:

=a*+b* — 2abcos£C, Ho a = 2Rsin/A,

b =2Rsin/B, ¢ = 2Rsin/C = sin*£C=sin>LA+sin’ £B —
—2sin/A-sinZB-cos£C, Ho sin"ZC =1 — cos’ZC, a sin®£A4 = | — cos’ L4 =
= c0s’ 24 = cos’ZC + sin* /B — 2sin/A-sinZB-cos ZC.

C-11
1. [To TeopemMe KOCHHYCOB UMEEM: AB*=AC*+ BC* - 24C - BC - cosa,
BC*-24C - BC - coso. + AC* —~ AB* = 0. B c

D, = ACcos’0. — AC* + AB* = AB* — ACsin’0. =

= BC = ACcoso. +V AB> — AC?sin* o = M

= Py~ 145,6 wi P, ~ 74,2. 4 b
2. Ilycts AB =a, BC = b, CD—c DA=d, AC =1, To-

IJIa 110 TeopeMe KOCHHYCOB b” = a’ + > —
a? +1 —b2 4 ‘
—2a-lcos/BAC = /BAC = arccos ———
2al '
2,52 2
ananornyno £ CAD = arccos u =

2dl D
2,52 42 2,2 2
= BD = |a*>+d?-2ad cos arccosu+ arccosu .
2al 2dl

Torna no gpopmyne ['epona S = \/(p —-a)(p-b)(p—c)p-d) .
~ 93°9".

C npyroii cTOpoHbl S= 1 BD-AC-sin/AOB=>ZAOB=arcsin 25
2 BD-AC

45



http://alexbooks.ucoz.com

C-12

1. [Tycte £LCDA = a, Torna AB-BC+BC-CD+CD-DA+DA- AB =
=0+ 3CDcosa. + 5CD(—cosa) + 0 = CDcosa(3 — 5) = -2CDcosa.,

HO CDcosa = AD — BC =2 = OrtBeT: 4.

2. AB{1; 3}, BC{3; 5}, CA {-4;-8}.
Ilycte AH — nckomasi BBICOTA, TOT/IA AH-BC=0= AH = k{-5;3} =
AB-AH  —Sk+9% 4 AB 234

(45 [4H] “ToJsark o M sz T 17

cos/BAH =

C-13

1. Ilpeanonoxum, 4To MA* + MC* = MD? + MBZ, TOT 1A

MA? + MC? = MD? + MC? .

PaccmoTpuM passocts MA? + MC? — MB? — MD? =

= (MA + MD)(MA — MD) + (MC + MB)(MC — MB) =

=(MA + MD)DA+ (MC + MB)BC =

=DA(MA+MD—MC —MB) = DA-(BA+CD) =2DA-BA=0.

Bce npeoOpazoBaHus BEpHBI U B 00paTHYIO CTOPOHY => TpeOyeMoe paBeHCT-
BO JIOKA3aHO.

AB-AC+BC- AD— AB* — -AD— AB, —-0=0=>AB*~BC-AD.

7|
|
s
(=)}
<

Bl

C-14
1. ITycTh 0. — BHYTPEHHUIA YTOJ MPaBHIBHOTO MHOTOYTOJBbHUKA, TOTA JUIS
TOTO, YTOOBI MOKPHITh TUNIOCKOCTh 0€3 MPOCBETOB, HEOOXOIUMO M JJOCTATOY-
HO, 4TOOBI CYIIIECTBOBAJIO TAKOE HATYpPAIbHOE 7, 4TO nol = 360° = MOKPHITH
MOKHO TPEYTOJIbHUKAMH, KBaAPATaMH U ILECTHYTOJIbHUKAMHU.

B E F ¢ 2.1loTteopeme Iudaropa

K P CQ=PD=DN=MA=AK=LB=BF=EC=a22 -
L 0

— CP=QD=MD=NA=AL=BK=BE = CF = a - Y2 —
A4 N M D 5

a\2

:>PQ—NM—KL—EF—a2(a— Jza 2 —a u, KpoMe TOTo, T
teopeme Iudaropa MQ = FP=EK =LN = J2cP=+2a-a= see CTOpO-
Hbl BOCBMUYI'OJbHUKA PAaBHBI U, KPOME TOrO, €r0 YIJbl, OYEBUAHO, PABHBI
135° = OH — NpaBUIIBHBII.
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C-15

1. Ilycte R — panuyc ONUCaHHON OKPYXHOCTH, TOTAd, O4EBUIIHO,

A1A7 =2R; éAzAlAlz = 180°-10 1500 4A4A1A10 900 T K. OIUPACTCA Ha

muametp; LA4A 1Ay = LA 10A1Ap = 30° = LAgA1A14 = 30°, T k. onmpaeTcst Ha
1 .
paBHbIe ayrH = LAOAs = 60° = AAs=R =S = 2R - R - sin90° = R%.

Aeds = R=2a*(2—3)(1 - cos150°) = a,[2(2 —ﬁ)(l—?) —a=8=d.

2. OnuuieM OKpY>KHOCTb OKOJIO TPAreiH.
VYot ipu AD pasust 75°. T.x. ACLBD, 10 LCAD = ZBDA =45° =
= ZBAC = 30° u UBC = 60° = r = a. C apyroii CTOPOHBI, YroJl MeXIy

JMaroHalsMH paBeH nonycymme ayr BC u AD = UAD = 120°u AD = a\/g .
Ilycts nuaroHanu nepecekaroTcs B Touke F, Toraa mo teopeme I[Tudaropa

AF—FDa\}/; aBF = Fc—ﬁ = AC= BDﬁ+L3/E—
s a\/— _1d21+43)* _a’(1++3)?
J— N 2 - 4 :

3. Tk. S~a°, TO CTPOMM OTPE30K +/2a , a 3aTeM CTPOMM HIECTHYTOIBHHK C
TaKOW CTOPOHOM.
C-16 o
. ¢
1. ITycts O, O,, O3 — LEHTPbI OKPYKHOCTEH. 1 = Eye
7T
ux pazauyc. OueBHIHO, IIEHTP HMCKOMOH OKpPY>KHOCTU

2 . B RN

2
uentp A 0,0,0;, torna 0,0 =§01H=§-2r-7 = o, o 0,

R—z—r . l=27rR=27zr[i—lj=c(2;\/§) .
NG) 3 NG)
2. llycte O,H1 04 = cos ZHO,0, = A
SOH _A0-B0, 1 po,0,=60° = B
0102 0102 2 0
= ZB0,0, = 120° (1.x. ABO,0; — 1psIMOyroJibHAast C g

tpaneuus) 1 LA0,D = ZBO,C =120° =
= 1=(2/3) - 2rR\+24B+(1/3)2nR, =

=(2/3)- 2n- 8 +(1/3)- 2m - 2+ %[144 - 36 =
=(1/3) (327 + 4m) +24/108 =(1/3) (36m) +124/3 =12(z +/3).
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C-17
1. AnanoruuHo npeasiayei 3agaue ZA40,C
=120°, ZBO,C = 60° =

B
4 //(// :>S:%(r+3r)'AB—énrz—én(Sr)zz
S =@ =S - oy =

423 — nr? l—g = 457 3—£7rr2.
3 2 6

A D 2. AMADC~ACDB = L =P =
}”2 a
c
na 279 ac . a’d?
C B rzzl—z—” =— =8S=1mr"= 5
b b 27zh 4rzh

V2R

R
3. HyHO OCTPOUTH OKPY>KHOCTH C pagiycaMu ﬁ u T .

HJ’IS{ 9TOro CTpOUM HpﬂMoyFOHLHLIfI TPEYTrOJbHUK C KaTECTOM Ru IIPOTUBO-

N R
NeXammmM yriioM B 60°, Torma npyroi Katet paBeH T [Hanee ctpoum pas-
3

N N R
HOOEAPEHHBIH NMPSAMOYTONBHBIN TPEYrONbHUK C KaTeTaMu T, TOT/1a €ro
3

TUIIOTEHY3a paBHa 2R
ﬁ .

C-18
1. Orob6pasure 1eByI0 OKPYKHOCTb Ha MpaBylo OT npsiMoi /. Touku nepece-

YeHUsI U UX Ipoo0pa3sl Ha MEPBOH OKPYKHOCTH Oy IyT HCKOMBIMU.
e

2. T k. Tpanenun paBHoOenpenusie, T0 LCBA = LC B4, u CB = CB), T0-
I/1a paBHbI U IPOEKIIMU OOKOBBIX CTOPOH Ha AB (cooTBeTCTBEHHO AB)), TO-
raa paBHbl ¥ otpe3ku CD; u CD = Tpanenuu paBHbl, T K. TOT/Ia UX MOXHO
COBMECTHUTbh HEKOTODPBIM JBHKCHHUEM.
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C-19

1.

OnycruMm neprneHaukysapsl O F u
O,E na m. IlapamiensHO mepeHecemM
OKPYXKHOCTB ¢ TeHTpoM O, Ha EF .
Yepes3 TOUKy IepecedeHHs: OKPY>KHO-
cTell IpoBeZieM UCKOMYIO IPSMYIO /.

2.

Ilycte O — Touka mepecedeHrss MeauaH, TOraa, T K. Me-
nmuansl paBabl, T0 C;0=4,0 1 A0 = 0C =

= AAOCI = ACOAI = ACl =A1C = AB = BC. LITD,

C-20
1.

IToBepHeM npsMyto a oTHocuTenbHO P Ha 60° 1o 4YacoBO# CTpeske — MoIy-
4uM TpsAMYIo a;. ;b = K. TIpoBeneM OKpY>KHOCTb € LIEHTpoM P U paany-
com PK. ITycte ona nepecedet a B Touke L. APQL — UCKOMBIN.

2.

p M

B
C

IIpu moBopote Ha 90° Bokpyr Touku 4: P—»B, C->M = PC—»BM =
= PC=BMu PCLBM.
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Bapuanm 8

"_ME+—"—MT;

1. Ilycrs EB _m , Torma MB =
T n

B m+n m+n
B _ - 3 — 4 —
Msz-MOz;k-ME-J—;k-MA:
A

M 4 T :gk~ﬁ+%-ik-m,3ﬂaqm, n 3k,
7 77 m+n 7
m 8k 7n EB m 8
=—, OTKyJa HaXOJuM k = ; —=—=—.
m+n 49 m+n BT n 21
B C JR— -
2. BM =—AD - 4B
é 2 N — 1= — 1 — — 11— 5—
BN=—AC—-AB=—(AD+AB)—AB=—AD——AB =
4 M D 6 6 6 6
= W:%B_ = BN ™ BM = Bce Tpu TOUKH JIeXaT Ha OIHOI IPSMOIA.
C-2
1. ;:;+2i:{3;—4}. IIycts ;:aﬁ-rﬂ; , TOorja
_1!
3=—a+4p a=4p5-3 ﬂ_3 - 5= 1-
= = = a=——m+—p.
—4=20-2p8 —4=80-6-2p0 a——é 3 3
6

2. OC= 5 =3 ; mo Teopeme [Tudaropa uz AOBC Haxoaum

OB=+BC*-0C?*=25-9=4:
BO-AC _4-6 24
5

Sipe =L AF-BC=LB0- AC = AF - = =,
2 2 BC 5

W3 AABF no teopeme ITudaropa

2
BF-BA —F2 = o524 T BF _FK_ g BF-OC_21.
25 5 BO OC BO 20

FK_21 5 T 25
AF 20 24 32 3
FB=—CB; CB={-3 4} = Fd={-x; -2
25 25 25

:>KA=(1—312)FA= FA. FA=FB+BA;

5
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BA={-3;-4}=FA= LT SNy B WA G POy
257 25 32 4 4

3. BA=-AB={-2;1}; DC=-CD={-3;-1};
2BA={-4-2}=2BA+DC={-T;1}.

C-3
PM 3 — -  —
Lo =T M24), K(3:5). MK {19} = PK = 4- MK = {436} =

= eciu P {x;y} = PK = {3-x;5-y} = {4;36} = P {-1;-31}.
2. M(1;2), H(3;5), P (5:-8). y = kx + b;
3

D—k+b 2k=-3 k:_E 3
= R — Sy =——x—-—.
-5=3k+b —2+==b 1 2 2
2 b=-——
2
3
g=sk+p | K= k== 30
2) = 9 = Sy, =——X——
—5=3k+b —S5+=—=b 1 2 2
2 b=-—
2
=> TOYKH JIe)KaT Ha OJHOU MPSIMOH.
- - - = - |m| - m -
3.m=5i—12j,|m|=13:>|e|=u.e=—ﬂ:>e{—i;£}.
13 13 1313

C-4

Ilycts A(-b, —a), B(-b, a), C(b, a), D(b, —a). M(x, y), Tor1a ©IMEEeM:

(@ +bY+(—a)+ (x= b)Y+ (v +a) =(ctby+(y +a) — (x—b)’ + (y—a)’ =
= paBeHCTBO SABJISICTCA TOXIAECCTBOM = ,ZICFICTBPITGJIBHO HE 3aBUCHUT OT X U y.

C-5

1. ITomectum kBangpat ABCD B npsIMOYTONBHYTO
CHCTEMY KOOpAMHAT TaK, YTOOBI LEHTP KBaJpaTa
coBMajal ¢ HayajioM kBazpara. [lycts 4 (—a; —a), B
B (—a; —a), C (—a; —a) u D (—a; —a). YpaBHeHue
OKPY)KHOCTH BITHCAHOH OKOJIO KBaJpaTa HMEeT
BuL: x° + y° = 2a°. BoibepeM Ha OKDYKHOCTH
MIPOU3BOJIBHYIO TOUKY M ¢ KOOpAMHATAMU X U ). 4

Torma MA=+(x+a)*+(+a)*,
MB =\(x+a)* +(y—a)* , MC =\|(x—a)* +(y—a)*

\/

Y.

NN
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MD:\/()c—a)2 +(y+a)2 . VuumeBas, uto x° + )° = 24° uMeeM
MA* + MB* + MC? + MD? =164° , Tae 164*> — BeIMUMHA NOCTOSHHASL.

2. X2 4y?—4x-2y-11=0 = (x-2)> +(y-1?* =16.

M (3;1), K (2;1), Torma MK =140 =1= pagnyc HCKOMOH OKPYXHOCTH
R=4-MK=4-1=3 =(x-3)+(-1)*=9.

C-6
1. Tlpsimass y = 4 + mx mepecekaer ocu koopauHat B Toukax x (0,4) u
(—i, 0) = E(—E, 2) = OE2=i2+4=49: i2=45 =
m m m m
:>m2=i :>m=i—2 .
45 35
B 2. AB{-8; -6} BC{+3; -4}

5i-55__ BC-55,
[48-B3) [5C]-[25)

Ilyctp B_Bl{x; y} =

A B, C +8x+6y=3x—4y
10

=8+ 6y=06x—8y, 14y +2x=0, T.e.
BB/{1; 7} :>k=—% =0=+4. %+b:>b=—; :>y=—£—i

C-7
1. y=4-2x; (x4 +(y-2)"-16=y+2x—4; (x—4)* +(2-2x)* =16;
X2 —8x+16+4-8x+4x>—16=0; 5x* —16x+4=0;

x_16i4Jﬁ_8¢2Jﬁ:> 16+ 411 4-411

n=4-
10 5 5 5
pymg Lo _dradil AB:\/(8+2x/ﬁ_8—2\/ﬁ)z+
5 5 5 5
4—M_4+M2_J4Jﬁ2 &/ﬁz_\/ A, 4l 455
+\/(5 )—(5)+(5)—5(5)—\/§—5,

rae AB — uckomas xopJa.
A Iy 2. M (x;), 4 (a;0), B (0;b);

B - -
MA:\/(Q—X)Z'Fyz ; MBZ\,XZ'F(b—y)Z ;

MC? = x* +y%; MA* - MB? =2MC?;

c y > (a-x )P - (b—y)? =20 +2y7;
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a2—2ax+x2+y2—x2—b2+2by—y2=2x2+2y2;

2 2
2x2+2ax—a2+2y2—2by+b2=0; x2+ax—a7+y2—by+b7:0;
2 2
a.n bz —a 3b
X+—=)"+(y—=)" =——+— — OKPY)KHOCTb.
( 2) (v 2) YRR Py
C-8
1. S,0p =~ A0- AD-sin ZOAD =90 B ¢
* D40p =75 (
SACD=%AC-AD~sin40AD=90+6O=150, A
3Ha‘~II/IT,SA£=L:§:>OC:EA0:£. D
Sicp AO+0C 5 3 3

30-2-3 1
o220 2
ZAOB =180°—- £ZBOC , 3nauutr, LAOB =45° wiu ZAOB =135°, Ho nep-
BBIi Clly4ail HeBo3MOXeH, T K. LAOB >134° , 3uauur, LZAOB =135°.

B

Torma Sgoc = %BO -0C -sin ZBOC =30 =5 sin ZBOC =

2. [To TeopeMe KOCHHYCOB: DC?* =m? +n®=2mn cosf .

Io TeopeMe CHHYCOB:
DC BD msin

——=——————=sin(£BCA)= .
sing  sin(£BCA) \/m2+n2—2mnsinﬂ 4 D ¢
msin S
\/m2+n2—2mnsinﬂ
- AB _ yp._nmsinf
sin(£BAC) ~ sin(£BCA) Jm? +n* = 2mnsin B

W3 AABC: ZBAC =180° — 28 — arcsin ( )=

1 _ mnsin
msin f ) - nsin(a + f)—m(sina)
\/m2 +n? —2mnsin

sin(a + f + arcsin (

C-9

°o_ n(° B
1. 284 =18 720" oo,

2

/BAF =80°-60°=20°= BF =AF =a..
ZADC =180°-80° —50° =50°= AD=AC =b.
Ilycte LZAFD=x .
ITo Teopeme cunycoB u3z AADF" 4 C
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AF _ .b 2AF:bsm(.ZO +x) '
sin(20° +x) sinx sinx
W3 AAFC: ZAFC =180°— LFAC — ZACF =40° , Torma
AF _ b :>AF:bs1n80 2sm(2.0 +x):2cos40°:
sin80°  sin40° sin40° sinx

=sin(x-20°)=0=x=30°.
2. [1o Teopeme CHHYCOB:

4K _ AC : AC _ BC - AK _ a .
sinZACK sina sina sin(a+ f) sin ZACK  sin(a + f3)

Tlycts ZBCK =y, Torna 4y+2a+2622n:y:£—g—£ =

r a B B-a acos

:sinAACK—sin[ ————— +ﬂj—c0s j 2> AK=——-—%=—.
2 2 2 sin(a + f)

C-10

1. ITo TeopeMe KOCHHYCOB:

BC*=b>+ d* + 2abcosa.

T K. CyMMBI NPOTHBOJIEKALIUX YTIIOB PaBHBI

T, TO MOXKHO OTHCATh OKPY>KHOCTh, TOTIa

BC \/a2 +b? +2abcosa

2sina sina
2. Tlo TeopeMe KOCHHYCOB:
¢t =a®+b*-2abcosC.
ITo TeopemMe CHHYCOB:
a=2RsinA, b=2RsinB, ¢c=2RsinC =

= sin? C =sin’ 4 +sin® B — 2sin Asin BcosC =

AM=2R =2 -

= 2sin Asin BeosC =sin® A +sin? B—sin’ C =

2sin Asin BcosC =1—cos® 4 +1—cos? B—1+cos’ C =
= 2sin Asin BeosC —1=cos> C —cos®> A —cos> B , 4.T.]1.
C-11

B ¢ 1. Tlo TeopemMe cHHYCOB:

Z AC cD . AC -sin ZCAD
: = —osin/iD=——"—"—"—"=
4 " sinD sinZCAD CD

—2CD= arcsin% = /ACD =180° = /BCA— /D =

= 8§=AC-CD-sin ZACD .
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Ilocne noncraHoBku umeeM: S; =627,4, S, =119,9 nBa oTBera moaydaror-
csl U3-3a ABYX 3HaueHui yrmna D.
2. Ilycte AB = a, BC = b, CD = ¢, Torza no teope- B 5 c
Me KOCHHYCOB: o 140
AC*=a* + b* — 2abcos/B = 10 TeopeMe CHHYCOB: 4 7
‘AC _ AB jsinZBCAZABsmLB = .
sinZB sin ZBCA AC

= ACD = 140° — arcsin M =

— AD =N AC? + CD? —24C-CDcos ZACD =

N 452 ~2abcos 2B+ ¢ —2e\a® + b —2abeos /B -

-cos| 140° — arcsin asin 28 ~11,8.
\/a2 +b% —2abcos /B

C-12

1. B c

AB-BC+BC-CD+CD-DA+DA- AB =

=BC(AB +CD)+ DA(CD + AB) =

=(AB+CD)(BC +DA)=0-0+m-(-m)=—m>. 4 D

2. AD{2; 4}, BC{1; 2} = AD || BC = ABCD — tpaneuwns. AB{2;—4}
AB-AD 4-16 -12 3

c0SLBAD = ———= =" -_ =
|AB|-|AD| J20.420 20 5
= cosZABC =§ = sinZABC =§ =AH=AB - sin/ABC = @% = # .
C-13
1.

HpeﬂHOJ’IO)KI/IM, YTO paBCHCTBO BEPHOC, TOr1a paCCMOTPUM Pa3HOCTh:

AC? 4+ BD? - AD? - BC? ~24B-DC =

=(AC — AD)(AC + AD) +(BD — BC)Y(BD + BC)—2A4B-DC =

=DC(AC + AD)+ CD(BD + BC)—2A4B-DC =

=DC(AC + AD— BD—BC)—2AB-DC = DC(AB+ AB)-2AB-DC =0=

OTCIOfia OOpaTHBIMHU IPEOOPa30BAHUAMH MOXHO IOIY4YHTH TpeOyeMble pa-
BEHCTBA.
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B 2.E=@—E=%%—ﬁ;
D BE-'Ba+38c: (Lec-Ba| L34+ 38c]-0.
4 4 2 4 4

l— — 175 375 34— —
—BC-BA——BA“+—BC“—=BC-BA=0;

A E C 8 4 8 4

3pc?-Lp42 SBc.Ba-0.

8 4 8

ITycts BC = x, Torna E)62—1-4—§-4-2~l:0; 3x2—5x—8=0:x=§.
8 4 8 2 3

C-14

1. O‘{CBI/II[HO, OHH JOJIXKHBI OBITH PaBHBI.

2.
b B, A/ax \B C @

120

4, E\ /D D, \bi
ITycTb cTOpOHA IIECTUYTOJIBHUKA paBHA X. £B14 = 60° =

= B /A :g HBIF—gx:BICI =2 uAdB =x3 =

= CTOPOHBI OTHOCATCS KaK ~/3 2.

C-15
A, A, 1. Ilyctb T. O — 1eHTp 8 — YroNbHUKA, TOLJA:
LA,045 = L4045 =45° .
4 As LAOA, = LA04; =135°.

OnumeM BOKPYT 8 — yroibHHKa OKPY)XKHOCTh U
HaleMm ee paguyc.

o
A4, A ITo TeopeMe KOCHHYCOB:
w (a2-~/2)? =2R*(1-cos45°) =

As 47 =d?2-vV2)=R*2-V2)=>R=a=

:>S:4-%stin45°:2a272=\/5a2.
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v ) ) v
2. OueBuagHo AB=CD=60°, BC=90° u AD=150° =
= £BAD :% (90° + 60°) = 75°;

B ~—~C
AD =2R*(1-c0s150°) = R\/3 ; y D
BC=+2R = AB=+/2R*(1-c0s60°) =R = '

:S:%R(\/g+\/§)R~sin75°.

C-16
1.

N c
Pannycel okpyx’HOCTEH paBHbI 2— =R.
v4

IIycts nckoMslil paguyc paBeH 7, Torga 1no reopeme Iludaropa:

(R +2r)} =R? :>2R+2r=2J§R:>r:R(ﬁ—l)zzi(ﬁ—n:
T

=l=c(\2-1).

2. Cwm. 3agaunuk ctp. 50.
Ilycte ABNCD N 0O,0, =0, Torna 0,0 =00, =50 ,aTk.

0 4=0,D=25,10 LO,04=20,0C = L0,0D = Z0,0B =30° =

= ZAO,C = ZDO,B=120° :>l=2~§27r-25+2(2~\/502—252)= %ﬁlooﬁ.

C-17
1 R
1. Tk ZCOOl=30°,T0r=E(R—r):>2r=R—r:>r=? =

2 2
Joc 2L gintn0e =
4 6 2

L Rz_é,,Rz_ﬁ[(R_ﬁf_[ﬁf}sz_lR_zﬁ=R_2(sﬂ_w§).

:>S'=%7tR27nr27

4 3 3 54 29 2 54
c
2.r=—= rae o = ZBEF) =
27 2sina ( b B
= sing="2 > p=—"0="¢ - F
c 2sina 2mrx E
22
—Ss=nRP=1<_ 4 C
dm’r
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3. Ucnons3ys teopemy ITudaropa ctpoum ' = ,/rlz + r22 .

AHAJIOTHYHO CTPOUM F = \/ P = \/ .

[anee cTpouM KpyT paginycom r.

C-18

1.

CrpouM b; cumMMeTpu4HO b OTHOCHTENBHO O.
ITycts oHa mepecekaeT a B Touke x. Ctpoum
IpPSIMY0, OPOXOJAIIYI0 4yepe3 Touky x u O.
Oma mepecexaeT b u Touxe x;. TOUKH x U x; —
HCKOMBIE.

2. D10 cpaszy cieayer u3 1-ro mpusHaka pa-
BEHCTBA TPEYTOJIbHHUKOB.

C-19
1. puc. 48 ctp. 52 3amaunuKa.
Paccmorpum nepnenmuxynsipsl BF u B/H Ha npsamyro C. nepeHeceMm

AA,B,C, Ha BekTop HF . Uepes TOUKHU NepecedeH s CTOPOH MOIY4HBIIErocs
TpeyronbHuka U A4BC npoBesieM IpsMyI0 — OHa OyAeT HCKOMOM.

0 2.
W3 CBOWCTB MemuaHbl MPSIMOYTOJIBHOTO TPEYrojb-
B C HHKa CIIETYeT, 4TO

1 1 1
FF=BF=—B K=—A4D = FK=—(AD-B
4 % o) o 3 CuO. 5 = 5 ( )
C-20
1. Heo0xoauMo oCyIIeCTBUTH TIOBOPOT MpsAaMoii OO, OTHOCHTEIBHO IICHTPA

A Ha 60°, nanee, aHaJIOTUYHO, COOTBETCTBYIOIIEH 3a1aue 13 Bap. 7.
2.
C

A

E
Tpeyronsuuku BAE u DAK paBHbI TI0 iepBoMy npu3HaKy (BA = AD, EA = AK,
KaK CTOpOHBI KBafpaToB; L BAE = ZKAD = ZBAK + 90°), B paBHBIX TPEyTOIIb-
HUKAaxX MPOTUB PABHBIX YIJIOB JIEXKAT paBHbIE CTOPOHBI, 3HaUUT, £B = KD. [Ipu
noBopote Ha £KAD oTHOCUTENBHO LeHTpa A Touka K okaxercs Ha AD, a TOUuka
FE na BA, cnegoBarensuo, EBLKD.
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PABOTBI HA ITIOBTOPEHHUE
-1
Bapuanm 1
1. 1) T.x. DE|| AC, t0 AD = EC. T x. AB=BC, 10 B

ZADE = ZDEC = AADE = ACED 1o 1-my npu3HaKy.
2) Tx. CF || AB, To LECF = ZABC, 1.x. DE || AC, 10

LFEC= ZECA = AECF ~ AABC 1o 2-my npu3HaKy. D F
13
3) AABC ~ ADBE, npuuem k—7 = 4 o
—pE=L4c="0 ~ Ep=4c-pE=10-20-90
13 13 13 13
4)S=p(p—a)p-b)(p—c) =18-5-5-7 =5.3-4=60=>h=CF = j‘z 11230

70
5) SUDE) _ S(CDE) _ DE _ B_7
S(DCF) S(DCF) DF 10 13’
2. HpOBeZ[I/ITe BBICOTHI TPCYT'OJIbHUKA, TOYKA UX IIEPECCCUCHUA NOJKHA HAaX0-
JUTHCS BHE €rO0.

Bapuanm 2

1. 1)DB1AC=BD— 6uccexrpuca=>~LABM=~/CBM, AB=BC,

B
T K. TPEYTOJIbHUK paBHOOEApEHHbIH, BM — obmas =
= A4ABM = ACBM 1o 1-My npusHaKy.
2) LZAKM = ZBMA u £/BAM — o6uuii =
= AAKM ~ AAMB 1o 2-m yraam, Ho AAMB = ACMB = K
= ABMC ~ A AKM.
3) AM = /64 +36 = 10 110 Teopeme ITudaropa = 4 D C
AM KM KM KM AM-MB 10-(J15-6) 10-9
= = =KM = = =—.
AB~ MB BD—6 289-646 AB 17 17
syr=S _APp-ap=blp=c) 25889 583 24
p P 25 25 5

2
5) S(AKM) = (10] S(ABM) = [ 2} %S(ABD):

—S(4BC)=—+.
17 ( )

10 91 3660
25 2 289
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2. CtpouM cepeAMHHbIE MEPIEHIUKYISAPHl K 2-M CTOpOHaM. 3aTeéM MpPOBO-
UM OKpPY>KHOCTh C LIEHTPOM B TOYKE IEPECEUCHHs U PaJUyCOM, PaBHBIM
PacCTOSIHUIO OT Hee 10 BEPIIUHEL

Bapuanum 3

A F 1. 1) LFAM = ZMBD, 1.x. AF || DB,
AM = MB, T x. M — cepeauna =
M = AAFM = ADMB 1o xaTeTy u OCTpOMY YTIy.
2) LFAM = ZMBD = AAFM ~ AABC 1o ocTpoMy yriy
¢ D B (£C=2M=90°.
3) DB =+/225+ 64 =+/289 = 17; AACB ~ AAMP = AACB ~ ADMB =

CB AB 2MB 2MB*  2.225
=>CB=——=———1

MB DB DB DB 17
AC _2MB o 2MB-DM 2158 b 5B =30,
DM DB DB 17
4)r:£_\/p(p—a)(p—b)(p—c)_\/20-12-3-5_10-6:3.
p 20 20

CM=%AB=MB= 15.

AC-CB 2251516 2258 _
AB 30-289 289
15-16 (1000’
S(4KC) _ [Tj _(279] _ 64
S(CKB) 350 1000 225
(Fj ( 289 )
2. Cwm. II-1, Bapuanr-2.2.

5) CK =

Bapuanm 4

1. 1) T.x. BBy u A4, — menuanbt u BB, =9, 10 MB, =3 =
= AB|CE = AAMB, o 1-my npu3HaKy.
B 2) AC=24B, =

i =2,/ AM? + MB? — 2BM - MB, cos 60° =

V —2/64+9 283——2\/64 24+9 2-7=14;

BIP ﬁ 3 :>AB {PK~AAMB, 110 2-My IIpU3HAKY.
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3) U3 nonobus cnenyer, KP = 34AM = 24.
4) U3 nonobus cnenyer, ZMAB, = ZB,PK = KP || AA1

5) S(4BC) = 6S(AMB)7—S(BIKP):—x/27 6318 =— 18 33=36\3.

2. Tlocrpoiite nBe 6I/ICC6KTpI/ICBI TPEYrojbHUKA, 3aTeM IOCTPOHTE OKpYX-
HOCTb C LIGHTPOM B TOYKE MX MEPECCUCHHUS U PAZMyCOM, PaBHBIM JUIMHE TIep-
TIEH/UKYJISAPa, OMYIIEHHOTO U3 3TOW TOYKH Ha OJIHY U3 CTOPOH.

Bapuanm 5

1. 1) O4eBuAHO, OHU paBHBI IO 2-My IPU3HAKY. B
2) ZBB\A=/ZBB\E=/ZBMC,1x. MC || B\E =

= TPEYTONBHUKH IT0JOOHBI 1O JBYM YTTIaM.

3) Io cBOMCTBY OUCCEKTPUCHI

ABy _AB T it 8v=3=AC s = %:ABI=BIE=1' E

BC " BC 8 A B C
BE=BA=17. AB\BE ~ AMBC = M€ _BC _, M
BE BE
8./
—mc=-BCBE_"5_8
BE 75
4)S=\p(p-a)p-b)(p-c)=9-2-1.6=3-243=63 .
7.8 7-8

sr=9bc_ 5 s _ s _ 56 _ 7

48 4\/2515 42§ T30 53

2. Pa3zenum oiHy U3 CTOPOH Ha 4 4acTy, 3aTeM OTJI0XKUM I10CIEI0BATENILHO
OT Hee ATy YacTh 6 pa3. 3aTeM COETUHHM KOHEIl HOBOW CTOPOHBI C BEpIIU-
HOM, IPOTUBOJIEKALIEH UCXOTHON CTOPOHE.

Bapuanm 6
1. 1) AAED=AAFC 1o 2-my npusznaky = FD=EC = B
= AFKD = AEKC 1o 2-My npHU3HaKy. E D
2) OueBUAHO, N0 2-M yIJIaM.
3) 1o TeopeMe CHHYCOB UMEEM: _fC AR =
P Y " sin25°  sin55° 4 EC
. FC= 4§1n25  Ananoruio AC = AF.smlOO _ 4s.1n100 .
sin55° sin55° sin55°
AF  sin55° sin55°
4) AAFC ~ AACB, npyuem k=——=——— = P(ABCQC).
) P AC sn100° Pare)= n100° (45C)
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sin100°)?
5) S(ABC)=( - j S(AFC) =
sin55°
. o\2 . 5 . o\2
_ s1'nlO() 4-l-sin25°-481.nloo -3 s1'nlO() §in25°.
sin55° 2 sin55° sin55°

2. HaueptuTe npsAMOYyrompHBIA TpeyroiabHHUK. [IpoBeawre ero MemuaHbl
(moctarouno aBe). Touka UX IepeceueHUst — UCKOMasL.

11-2
Bapuanm 1
B H P c 1.1)40=0C, ZBCA = ZCAD, ZPOC=/A0K =
] = APOC = AKOA = PC = AK, a k. PC || 4K, 10
0 APCK — napaienorpamm.
P 4 , 2) CD=~/169—-144 =25 =5=5=4-5=20.

3)HK =5, HP=4= KP=16+25 =41
(o reopeme IMudaropa).
4) o TeopeMe KOCHHYCOB:

2
(6,5)* + (Jj—l] -16

c0sZAOK = ; ZAOK ~28°13'.

26594

2
Bapuanm 2

B+ E (¢ 1.1)U3ycnoBus cieayer, uto
P M EC=FD = AK = BP = 1o teopeme Ilugaropa

PE=EC = FK=PK = APBE = AECP = AFDK = AKAP =
A—3—+—D =PEFK— KBaz[paTDEKJ_PF:PE=gEK:S=PE2= 50.

2) Ilycts EC = x, Toraa o teopeme [Inugaropa nmeem:
100=(1-x)*+(1+x)%100=2+2x" = 2x’=49=x=7 = AB=8.

)Tk LA+ LM =m,tou LP + ZM = 1 (T K. cyMMa BceX yIJIOB paBHA 21)
=> MOXHO OITHCATh OKPY>KHOCTb.

1 1
4) OueBuaHO, uT0 PK — nuametp = r = P PK = 5\/1 +49 = @ .

Bapuanm 3
B M c 1) ABOM = ADOF 1o KateTy U oCTpoMy yIily =
v MO = OF =3 = ABOF = ADOM 1o 2-M KaTeTaM 1
. ABOF = ABOM Ttoxe 1o 2-M karetaM = BM=MD =
4 3 D = DF = FB = BMDF — pom0.
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2) O4eBUAHO, paIuyC paBeH BBICOTE OAHOTO M3 TPEYTOJbHUKOB, OMyIICHHOM
BO-OM 4-3 12

W3 OPAMOTO yIJa, TOraa » =
P Y BM 5 5

3) LCDF = arctg% ~ 36°52'.

4) AB=~/100+64—-2-10-8-cos ZCDF = /164—160% =

=J164-128 =36 =6 = P=6+6+ 10 + 10 = 32.

Bapuanm 4

1) AABC ~ AEBC, ABCD ~ AFCM no 2-my npu3Ha-
Ky = EF||AC v FM || BD = EF1FM. AHanoruyHo
JIOKa3bIBAETCsl NEPIEHAUKYILIPHOCTD JIPYTHX CTOPOH
= EFMK — npsimoyronbauk, Ho AAEK=ADMK =

= EF = FM = EFMK — kBanpar.

2) S(EFMK) =100 = EF = FM = 10 = u3 mogobus 4
TPEYroJIbHUKOB cienyer, uto AC = BD =20 =

:>SZ%AD~AC-sina:%~20-20:200.

V2

3) OueBuaHo, ZOAD = ZODA = 45°=CH=AC - sin 45° = 20 Y 1042

gy EM=—_=290 20 107 = Er=om=

CH 1042 2
= BC=8J2 = AD=12{2 (k. %(AD+BC):EM).

M:m:

Bapuanm 5

1) AMOF=AEOK 1o 2-M CTOpOHaM U YTJIy MEXIy HUMH B
= MF = EK, vHo MF || EK = MEKF — npsIMOYTOJIbHYIK.
AMOP=AFOP=AEOQ 110 TUIIOTEHY3€ U OCTPOMY yIIIy => M E
= MP=PF=EQ=QK=PQ || ME = ME1BO = MELMF
(T k. BO || MF) = MEKF — napajuienorpamm. 4 %

. . F K
2)I/I3AABO:MO:AO BO__ 638

= =48 =
AB  J64+36

= MK=FE=9,6. D
3) LABC = 2arctg(6/8) = 2arctg(3/4) ~ 73°44'.

4) S(MEKF) =(1/2) MK - FE - sinZMOF =(1/2) MK - FE - sinZABC =
=(1/2) - 9,6 - 9,6 - sinLABC ~ 44,2.
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Bapuanum 6

B_E C 1)Tx ED=5t0 HD=~/25-16 =3 =
—=BE=AD-AK-HD=8-3-3=2,

2) Tx. BE + AD = AB + ED, 10 B ABED MO0XHO
BIIMCATh OKPY’KHOCTb.

TK‘BK=4,TOI’=%=2:>S=T[V2=4TE.

3) cos£BAK :% => 10 TeOpeMe KOCHHYCOB:

BD =~ AB? + AD* —2AB- AD - cos /BAK = 25+64—80% =/41.

T.x. ZABC=n—/BAK, T0 c0s£LABC = —% =AC=,[25+64+80 % =4/137.

4) S=BK - AD = 32. C npyroii cTropoHsl, S :%AC -BD - sin/BOC =

= /BOC= arcsinM = arcsinL ~ 58°39’.
AC-BD

V414137
1I-3

Bapuanum 1

1) ZBCA =45° = ZB0OA4 =90°;

ZLMBO = ZMAO = 90°, T x. MT u MP — kacaTeib-
Hble = MBOA — npsMoyroiabHuk, Ho MB = MA
(kak OTpe3KH KacarenbHbix) = MBOA — kBajpar.
2) T.x. MB+MA=20,To MB=MA=10=

= no teopeme [Tudaropa AB = 1042
3) ycts LOBC =x, Torna LOAC =45°—x, a

/CBT=2_»,
2

aLBAC=%+%—x:%—x — /CBT= /BAC.

4) Tlo Teopeme kocuuycos: BC> = 2BO*(1 — cos ZBOC) =

2 2 _ _
_ cossBoC - 280 -BC? _200-25 8-1_7
2B0O? 200 8 8

= ZBOC= arccos% = LAOC=2xn —%— arccos % = 37” - arccos% .
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Bapuanm 2

1) Ilycth » — paanyc OKpYKHOCTH, TOT/A IO CBOHCTBY
XOpI UMeeM:

6-4=r-5)r+5=>r=49=r=7.

2) 3 AKOF 1o TeopeMe KOCHHYCOB UMEEM:

KF* = KO + OF —2KO - OF - cosZAOF =

KO*+OF*-KF* 2+36 38 17

= cosZLAOF = = =
2KO-OF 2-5-7 70 35

= AABF:l LAOF:larccosﬂ = OH =7 -sin larccosH ;
2 2 35 2 35

3) AnayorunyHo 1m.2.
KF? + KO* - OF? 36+25—49
= arccos —————
2KF -KO 2:6-5
4) AEFM ~ AKFO no 1-My npusHaky =
2KO:E:£ :EMZZKOJO:IOO_Q.
EM EF 10 6 6 3

12 1
ZFKQO=arccos =arccos _O =arccos g .

Bapuanm 3

1) Tk. AB=CD, 0 ZAOB = ZCOD = AAOB = ACOD =

= OH=0Q = AOHM = AOQM 1o 2-m katetaM = LAME = ZCME.
2) Iyctb ¥ — paanyc OKPY)KHOCTH, TOT/IA [0 CBOMCTBY CEKYILIMX
5.9=3.02r+3)=r=6.

3) o Tomy ke cBoiictBy MK> =5 - 9 = MK =35

4) LAEB =(1/2) ZAOB = ZHOB = arcsin(2/6) = arcsin(1/3) =~ 19°28'.

Bapuanm 4
1) £LBAC = ZBEC, T K. OHU BIHCaHHBIC W OMHPAIOTCS Ha

B
OJIHYy ZIyTy. \‘
/BNA = /ZBCE =90° = ZABN = Z/EBC. Q

2) Io Teopeme [Mudaropa: A v c
/

BO = (2ﬁ)z+22=\/4-3+4=ﬂ=4. r
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3) AABN~AEBC 110 0CTpoMy yrity = AB_BN _ yp-BN-EB_>58_10
EB  BC BC 43 3
4) U3 TeopeMbl KOCUHYCOB CIIEIyeT:
100
2 4p2 32——
Z£BOA = arccos M—AB = arccos ——3— ~ 92°23.
2BO? 32
Bapuanum 5
B 1) OueBupno LEOF =90°, Z4 =60° = £LDOF = 120°.

Amnanorunano, /B = 30°, ZEOD = 150° = yruel B OTHO-
menun 90°:120°:150° = 3:4:5.

2) 13 reopems! [Tudaropa crexyer, uro r = 4.

3) P(APT) = AP+ AT+ PT=AP+ AT+ PK+ KT =

o DP =AP+ AT+ P+ FT=24F =2(AC - CF) =
E
A —[2. _COO—CFJzz 4#—4 =8(242 - 1).
C T A sin30 A
4) A€ 82 g
2sin30° , 1
2
Bapuanm 6
C 1) OueBupno O\ K =1, a ri=2=EK=+4-1 :«/E =
= AE=+9+3=243.
E 1o cBOMCTBY IPSAAMOYTOJIBHOIO TPEYTOJIbHUKA
(Lo o 5 CK*=AK -KB= CK=+3-5=415 =
K
i = CA=+9+15 =24 =2//6..
b 2) AF =AE =2\/§ => II0 TEOpEME KOCUHYCOB:
2 2 _
coszdop=2A9 AR _$-12 1,
240; 8 2
v
:>A01F:120°:>AF=§27rA01:§7r-2=4T”.
2
3)S:ﬂ—lAOlzsinIZO":£~4—l-4~£=4—ﬂ—\/§ ]
32 32 2 3
4) U3 AACE: /AEC =120°%R = .AC = 26 =22,
2sin ZAEC V3

66



http://alexbooks.ucoz.com

11-4
Bapuanm 1
- x—1=-3
1) Iyctb D(x, y), Torna AD = BC :>{ = D(-2;-1).
y+2=1
— == == 2= == 2—— — B c
2) EB:EC+CB:§DC+CB:§AB—AD. E
- — E
3) 4B{l; 6}, AD{-3;-3} = ) %
= /A = arccos E E = arccosﬂ = aI'CCOS_—7
G [an] TR
4) Ilycts y = kx + b — ypaBHeHue npsamoii AC, Toraa
p=3
5=—k+b [+3=2b ) 7x 3
; ; Sy=-—_+o.
2=k+b" |k=-2-0"| _ 7 2 2
2
3
Ilycte M — cepenuna AC, torma M (0; Ej =
2
= AM = 1+l:£ =¥+ y—é =§.
4 2 2) 4
Bapuanm 2
1) AB{14; -2}, BC{-6; 6}, AC{8; -8}; B
BC-AC=0 = TPEYTOJIbHUK — IPSMOYTOJIbHBII.
1
2 m:%mg:E(l(mz)j:l(mﬁ):
3 302 3 c B, 4
l— == —\ 2= 1=
=~(4C+CB+4C)=-<CA+-CB..
3 3 3
3) A\(5; 5), Bi(-2; 6) = A4, {11; -5} u BB, {-10; -2} =
. cossAMp - AABB 110410 100
|[44)|-|BB|| N121+254100+4 /146+/104
OCTpPBIN yTOJI PaBEH arccos _ 100 | 3545
V1464104 ‘

5=5k+b -5=11k
4) Ilycte y = kx + b — ypaBHeHue A4, Toraa

10=—6k+b° |b=-5k+5"
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-5
1 = y:—ix+@.TK. AC-BC=0, 10 AB — ru-
25 55 80 11 11
b=+—+—=+—
11 11 11

noreHysa, roraa (1; 9) — ee uentp, a r =+/(1+ 6)2 +(9-80)% = J50 =

= (x— 1)+ (y—9)*=50.

Bapuanm 3

1) T x. M — cepenuna BC, TOM(3; 9J;AM{5; 9};
y 22 22
M C P N — 11— 33—
4B{0; 3}, 4D{5; 0}; AM == AD+=AB .
B
2) Haiinem ypaBuenue AC:
H i 6
» (6=4k+6 [6=5k | "3
a0 D x : : S o =242
0=—k+b b=k b—é
5
R
. 3=—k+6 [3=-5k o5 312
Haiinem ypasuenne BD: ; ; = y=——x+—.
0=4k+b |b=4k b—E 5 5
5
Haiinem Touky ux nepeceueHus:
2
5y=6x+6 9x-6=0 =3 x:E 2
; 6 6; ; 3= | 2.
Sy=-3x+12" |y=—=x+— 12 18 3
5 =<t =2
15 15
)5 5. 55
3) AH{—; 2} = AH ==i+2j.
3 3
— (1 9) —
4) AM{—; =+, BD{5; -3} =
272
o 5 27
AM - BD P -22

— O = arccos = arccos =arcCoS—F———

— s £ =
%@.@ /8234

[ [BD)
= S(4BMD) = 1 AM - BD - sino. = l\/ﬁ . @sin(arccos —_22)

2 4 V82434 )
68



http://alexbooks.ucoz.com

Bapuanm 4

y
2
C
1) M(%;6J = CM=1/36+% ~ 18,6.

2) AC=24; AB=BC=+144+81=~/225=15= < >
_, S _App-ap-bp-0) 2712123,

P P 27 A
= O(4; 0) — UeHTp OKPYKHOCTH U (X — 4)2 + y2 = 16 — ee ypaBHeHHE.

36-144

40-BC -
7‘1)‘ ‘E" —MCCOS*\/M'@ =
-9

3) A_0{4; —12}, %{9; 12} = oL = arccos

= arccos

-108 =27
=arccos =arccos —— .
441015 15v10 54/10

4) OB{5;0}, 04{—4; 12}, OC{~4; -12} = ﬁ:—g(&+%).

Bapuanm 5
1)AB*=3*+7"=9+49=58; BC*=7>+3>=58; CD*=3"+7"=58;
DA*=7*+ 3> = 58 = Bee cToponsr /58 = ABCD — powmb.
2)E-E+A_C-E+B_C-E:(E+R)-E+E~E=
=AC-AC = AC? (1x. AC-BD =0); AC*= 10>+ 10* = 200.

AR
4) T k. O — cepenuna AC, to O(3; 2);

Oc:%AC:SJE :BO=4+4 =22 == OC};COB = 2\/?5'2*5 -2

3) LA=arccos

42 21 21 21
=arccos — =arccos — =>arccos — U | 77 —arccos— |.
58 29 29 29

@

(x—3)* + (y — 2)* =200/29.

Bapuanum 6

1) BM =(1/4)BC +(3/4)BA . c
2) Mycrs F — cepenuna AC, Torma F (—%; 2), torna K h B
penur BF B orHomeHuu 2:1 cuuTtas OoT TOUuKH B = "
1
K ?—%;%+2 :>K=(%; 2). A
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3) 4B {0;3}=> |4B|=3. AC {-5;6} = a= adC u [d|=3;

2522+3622=9:>a2=232{ 15 18 }

61 | Vo1 Je1
I; 3)-4C -
4) oo = arccos g = arccos = ~129°48' .
1-|AC| NG
MATEMATHUYECKHWE JTUKTAHTbBI
MI-1
Bapuanm 1
1.Tk. a u b me KOJUTMHApPHBL, TO X =—3,ay = 0.
2. m {-3;2}.
3.2a=b = a u b — KOIINHAPHBL
4. (5+Z) {1} = (5+Z)~E: 0, To ckoMmbIit yrom 90°.
5.|a-b|.

=2

. BF {3;-1}. [EF|=9+1=110.

7. 0(2; -2).
8. (x +4)* + (y—3)*=25.

9. Bricora paBHa 2, ocHoBaHEe — 4 = § :% -2-4=4,

10. |a| <2, T x. 2 — pagHyc OKPYKHOCTH.

Bapuanm 2

1.Tk. m u n He KOJUTMHApHBL, TO X =0,ay =5.
2. k=5i-2i.
3.-2c=m = ¢ ¥ m — KOJUTMHAPHBL.

4. (5 —5) {,-1} = (; —5) -¢=10, To HCKOMBbIii yroi pases 90°.

5. |m —nl.
6. EF {2;5}. |ﬁ| =J4+25=429 .
7. (-1; 4).

8. (x—2)*+(y+4)y=0.

9. Bricora paBHa 3, ocHOBaHHE — 6 = § =% -3-6=09.
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10. |m| > 4, T.k. 4 — paguyc okpyxkuocTu. M/1-2
Bapuanm 1

1. £ZB= 180°—LA—LC=15003S=%AB-BC-SinLB=%~1 -2~l=l

2 27
2.TK.S:azsinoz:>sinot2£2:g:l = a =30°.
at 4 2
1
BC sinzZd 5 1
3. Ilo Teopeme CHHYCOB —— = — =t =—,
AC sinZB 2 2
2

4B 22
R=—" Sk i
2sinZC 2
5.Tk. 4 +7° <8, 10 TPEYTOJIBHUK — TYHOYTOJBHBIA —> BHE €TO0.
6. OueBunno 180° —70° = 110°, T.k. BEeKTOp b momeHsi HaIpaBlIEHUE.

7.1)A_-E=ﬂ=g; 2) AC-BD=0 (rx. ACLBD); 3) AD-CB=-1

2.

8. a-b=2-3=-1 <0 = yrox Tynoi
9. (BC - BAY(AC — AB)=AC-BC=0,1x. ACLBC

10. T k. |E|:1,T0x:coscx

Bapuanm 2

1. Buemmuii yronm npu BepmmHe FE paen 120° = BHyTpeHHuii

B3

180°—120°:60°3S=%x/§~2-—:
2. S=absina =>sina=—-= =—>=a=60".
NG

3. Ilo 1. cunycoB B¢ = sin2C =

2 _
AB sinzZA 3 3

_EF

2sin ZH
5.4 +6%<9= TPEYTOJbHUK TYMOYTOJIBHBIA = HEHTP OMHUCAHHOW OKPYXK-
HOCTH BHE €TO.

4. R :>EF=2Rsin4H=2\/§'§=3
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6. OueBuHO, uto 180° —130° =50°, T K. m MOMEHSUI HANIPABJIEHHE.
7. BeposITHO, B YCIIOBHHU ONEYaTKa U UMEETCS BBUY HE pOMO, a KBaJpaT, T K.

MHaYe MOKHO BBIUYHCIIUTH TOIBKO 2).
Eciu ABCD — xBagpar: 1) 0; 2) 0; 3) 1.

8. E'n=6—2=4>0:>OCTpLII7L
9. (CD-CAYBD-BC)=AD-CD=0. 10. T.x. |é|,Toy=cosﬂ.

MA-3
Bapuanm 1

O

-

1. Yron n-yronpHUKa paBeH 2[ j— 180°—0=>BHEWIHUI yTOI paBeH o.

180°(n —2)
n

2.160° = = 160n = 180n — 360 = 20n = 360; n = 18.

3

3. OT0 npAMOYTONbHBII TPEYrOIBHUK C KaTeTaMu R U R\/E =S8= X R

4. 31ech ¥ — paguyc OKPYKHOCTH, TOTJa 7 — CTOPOHA 6-yrojbHUKA, a 21 —

CTOpOHA KBajjpaTa = % .5.85=12 '%Rz . sin% = 6R’sin30° = 3R’

1 27R
6.1=L,—1,=2n(Ry—R) =>AR=— . T.R=3=1=""-on = r=1.
2 3
a2
8. Ilycts cTopona pomba paBHa a, Torza S, = a? sin30° 27, ¢ Apyroi

S a na’ S, 8
CTOPOHBL S, = 2ar = r=—=—=§, =— = —=—.
2a 4 16 S, 7
9.5 707D ¢ 1930k L = r-s6.
S V4 12
Bapuanm 2

1. Bayrpennuii yroa pased 180° — = ero moiaosuHa

w =180° —2-M = 8 — HCKOMas ayra.

2. 140° =M:>148°n =180°7-360"= 360" =40°n=n=9.
n

3. Ecau yromn Mexay 3THMH CTOPOHAMU TYIIOH, TO
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o . epo R?
s =L R26in00" + L R2sin60° L R2sin150 =1R2(1+£+1) =—(3+J§).
2 2 2 2 2 2 4
Ecnu octpriid, TO:

R?
S=1R2s1n6o°+lR2sin3o°—1R2s1n9o°:1R2(£+1—1):—(\B—1).
2 2 2 2 2 2 4
4. Ilycte 2R — cropoHa KBaapaTa, TOrAa R — pagmyc OKpY>KHOCTH —>

J2R*(1-c0s120°) =+/3R - cTOpOHa TpeyronbHIKa = g .

5.S:8%R2 sin%:ﬂz sin45° =2v2R%. 6. Al=27(R+1)-27R=2r .

7. Tlyctp OokoBas cTOpOHa Tpamelud paBHa a, Torna P = 4a, a
1 . Ba 3 P8
r=—acos3)’=—=l=—nma=>—=——.
4 2 TNEY
2
9. Sk B4 21 g A 224 =26
S, 25 25 12
MI-4
Bapuanm 1

1. a, || by, T k. IBWKEHHE COXpaHseT yriibl. 2. PaBHOOOKas Tpamenusi.
3.k=3,b=-4.

4. ]la, cepenrna oTpe3Ka, COSAUHSIONIEro 2 napajuieabHble IpsSIMEbIE.

5.B(4; 1) —> Bi(2; 1).

6. [la, Hy>)KHO CIBUHYTH 3Ty CTOPOHY BJIOJIb CMEXHON CTOPOHBI HA €€ [UIHHY .
7. IapannenbHblil IepeHOC NODKEH OCYILIECTBIIATHCS BJIOJb OJHON M3 aua-
TOHaJEH.

8. Bribepute ABE MPOU3BOJILHBIE TOYKH HA MPSAMOM @ M MIOBEPHUTE UX OTHO-
cutenbHO Toukd O Ha 45° IpOTHB 4acOBOH CTPENKHU. 3aTeM uepe3 MOTydrB-
LIMECs TOUYKH MPOBENEM IIPSIMYIO.

9. ycrs ZACD = o = LCAD :%— o, Z0,Cid, = o = LFAD :%+ o,

ZDCF=n—a= ZLF=10° 1k £AD,C=280°.
10. OueBunHO npu noBopoTe oTHOcUuTeNbHO (1; 0) u (5; 0).

Bapuanm 2

1. OueBHIHO, OH paBeH « , T.K. JBUKEHHUE COXPAHSET yToJl.

2. PaBHOCTOpOHHUH TpeyronbHUK. 3. k=2, b =-1. 4. Bce 2n — yrojabHUKH.
5.(1;5). 6. Her, T k. CTOPOHBI TPEYTOJILHUKA HE MapaJlIC/IbHBI.

7. DT0 mapaienorpaMm, T K. ero CTOPOHbI ONAapHO MapauIeNIbHbL.
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8. BriOepute aBE MPOU3BOJIBHBIE TOYKH HA MPSIMOM b M MOBEPHUTE UX BO-

kpyr T. O Ha 60° 1O YacoBOM CTpEJKE, yepe3 UX 00pasbl MPOBEAUTE IIPs-
MYIO — OHa OyJIe€T HCKOMOH.

9. T. . ocymecTBisieTcst IoBOpoT Ha 180° , To ocTpslil yroi paser 20° .
10. (0;-1) u (0;5).
MJ-5

Bapuanm 1

1.
Ilycrs ZA=0a, LC =1y, Torma o +vy = 160° =

= % (o0 +7) = 80° =240C = 100°.

C 2.
/BAC=/BCA = AB=BC=6=
4 p = CPelHss IMHHS PaBHA % (6 +10)=8.

B 3.Mycts LZA=0a, LB=P, LC=y=

= /BEC=B=>mAEBA:a+PB-a)+(n—y) ==
=>pB-y=0=>4LC=4B=4BEC=BE=3,A4B=5=
S(4BC) 5-5 25
S(BEC) 33 9

A E C

1
’ S(ABD) = S(ACD)=— - 4 - 8 - sin30° = 8.
A D 2
B 5.
ITo teopeme [Tugaropa AB = BC =5;
Ly gk 2
K 2 BC 5
4 H C
6.
D DB=AB—-AD=8-2=6=
= CD=+AD-0B =62 =23 =
B
c = AC=~CD*+ AD* =\12+4=4.

7. T K. LHEeHTpaJIbHBIA Yroj B JiBa pa3a 0oJjbllie BIMCAHHOTO YIJIA, OMHparo-
merocst Ha Ty e AyTy, noiaydaem, uto ZAOB = 60° = A4OB — paBHOCTO-
poHHHi u P=3-R=3.5=15/

A 8.
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ZAMB =120° = /AMO = OMB =60°, T.k. OA L MA n

OM 1 MB, 10 ZAOM = /MOB=30° = 1.x. MO = 10,
T0 AM =BM =5= MA+BM =10

9. ITo T. ITuaropa BE:4zsinLBAM=§:>S(ABM)=

1 . 1 4 C
=—-AB-AM -sin ZBAM =—-5-5-—=10.
2 2 5
10. B
Ilo cBotictBy xopa: AM - MB=CM - MD = MB =10 = '
= AB =12, a AD = 9 = AB Onuxe K UEHTPY, T K. OHa 4
JUTHHHEE. D
Bapuanm 2

1. B
T.x. LAOC =140°, o0
1 o o o C 4
E(4A+4C):4O = LA+ £C=80"= £ZB=100". I '

A4 A C
2. B C
T.k. BC"AD, TO
ZCBD =/BDA=/ZCDA= BC=CD=5.
CH 1 AD . Tlo teopeme Iudaropa HD =3 =
CpeIHsIsl IUHUS paBHA A D
1 1 13
—(BC+A4AD)==(5+(5+3))=—.
2( ) 2( (5+3) 5

B

3

/BAC = /BCK , /B - obuumii =
— ABAC ~ABCK = K
P(BAC) BC 7
= _ A C

P(BCK) BK 4’
4. S=%BD~AD~sinABDA=%-10~6-sin30°=15.
5. 5=L.6.8-24.

2

24
ITo . [Tugaropa cropona pom6a paBHa: 5 = S=5-h=h= % = 5

6. A
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CD=~AD-DB =4.

=22.

7. LAMB=45"= Z4A0B=90° = AB =

cos45°
8. M4 = MB, AAMB — npsIMOyTroJbHBIH, 3HAUMT,

MA= AB-cos ZMAB =10-cos45° =5y2 . AMAO — IPSMOYTONBHEIHO T K.
OA — paauyc, npoBeleHHbIH B Touky kacanus. [lomyuaem, uto MAOB —

kBagpat u MO = MA-x/E=lO.

A 9. OA 1 MA, xak pamuyc IpOBEICHHBIN B TOUYK Ka-
canust = AMAC — npsAMOYTOJIbHUK =
M ‘( o teopeme Iucaropa
L MC:\/MAZ+AC2 :\/52+122 =13. Bnucannsi
E C TPEYTONbHUK, OMUPAIOLUIMNACS Ha JUAMETP SBILIETCS

IPSIMOYTOJIbHBIM, 3HaUUT, AAEC —
MpsIMOYTOJIBbHBIN, AE — BBICOTa
AMAC = S = mC-aE =L ma. a0 = ap = MAAC_ 51260
2 2 MC 13 13
AM -BM

10. ACMA~ABMD — M _AM
BM MDD

=CD=CM +MD=14; AB=AM +MB=13= AB — pacnonoxeHa
Jajblie OT LEHTpA.

= MD = 10=

KOHTPO.JIbHBIE PABOTbI
K-1
Bapuanum 1
1.1) AB{1;6} = AB=i+6; .
2)D{2;12} = CD=24B = CD||4B. 3)x= 1.
2.1) 4B {4; 0}, CB{-2; 3}, CA{2; -3} = npu >rom B =13 u
[4C|=\13 = BC=Ca = 24= 2B,

2) [4B|=4 S(4BC)=\[p(p - 4B)(p~ BC)(p~ AC) =

= J@+VB3)W13-2)-2.2=213-4=2.3=6; cp=25_26_5

A

3. IloacTaBuM y = —2 B ypaBHEHUE OKPYKHOCTH:
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(x—2)*+1=1, (x - 2)* = 0 = eIMHCTBEHHYIO.
6=—4k+m {m:6+4k

>

4. [Tyctp ¢ =ka+mb, Torna ;
2=3k—4m 2=3k-24-16k

k=-2 - - -
{ 2:>c=—2(a+b).

m=—

Bapuanm 2

1. AB=2i-3j;

-1-x=2 x=-3
1) Iycte A(x, y), Torna 4 3 = = A(-3; 7).
—y=-

2) Ilycte M — cepenuna AB, rorna M (—2; %j .

3) Ilyctb y = kx + b — ypaBHenue AB, Torga
R
{4=—n+b. {b:4+k. Ty 3

; ; :>y:——x+§.
T=3n+b’ |3=-2k 7 |, 5 272

2
2.AB=y(2+3)’ +(1-4)> =25+9 =34 ;

BC=\(-1-2)% +(a-1)* =\a® ~2a+10 =34 =
=>a-2a+10=34=24"-2a-24=0=>D,=1+24=25=
=>a=1+5=6,a,=1-5=-4. OtBer: 6; 4.

3.Tk 6>5,10 (x— 11)* +)* =36.

4.Tx. a™b,104a {=x; 2x}, Torma

Vil tdx =5 =432 +42 =553 =45 = 5{—\6; 2J§}.

Bapuanm 3

1. E(-1;4), M (2:3), F (1;-3), K (4:4). 1) EM =3i-17; .

2) FK =3i+ 7} = FK e napajenex EM = IepeceKaert.

—-3=2x+b k=0
=>y=-3.

-3=k+b b=-3

2. 1) D(3;-1), T x. D — cepenuna DC.

2) AD {3;-2}, BC {4;6} = AD-BC=12-12=0= AD1BC.

3. Lentp okpyxxHOCcTH — (-2;1). Paguyc — 2 = nBe TOUKH.

4. m{-4;5},n{-7;1},1{6;8} .

3)y = kx + b, umeem: {
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=1=2m-2n.

6:—4a—7ﬁ.{ﬂ:8—5a {[)’:—2

I=am+ fn; , :
am+ pn {8:5a+ﬁ

6=—4a—-56+35¢" |a=2

Bapuanm 4

1. EF =6i—6. 1)E(-2;1) = F (4;-5). 2) (L;“;l%5
1==2k+b [b=1+2k  [k=-1
~5=4k+b" | -5=4k+1+2k" |b-1
2. m-4)2+3B-1)>=4-2)>+(1-4)%.

m2—8m+16+4:4+9, m2—8m+7:0,m:7 wiam = 1.

)=(1-2).

3)y=kx+b;{ =>y=—x-1.

3. T. K. IIGHTp UMEeT OTpULIATENBHYI0 opuHaTy, To O (-6;0) = X +( y+6)2 =16.

4. Tk mdTh, 10 m{2x; —4x} =>Vax* +16x% =2xJ5=422+22 =22 =
:x:\/gjﬁ 2\/§;_4\/§ .
5 57 N5

K-2
Bapuanum 1

B 1. ZB = 180° — 75° — 40° = 65° = 1o TeopemMe CHHYCOB

BC AB AC BCsin75° 17sin75°
= = =AB= = u
sin40° sin75° sin65° sin40° sin40°

A C : o
AC=17s1n65 ] BC 17

sin40° ’ 25in40°  2sin40°
K 2. HaBepnoe, umeercs BBuay meauana HF, a ue NF, no-
7 tomy uto B APKH Het menuansl NF.
i S é T k. HF — MenuaHna, 1o FE = 3 = 10 TeopeMe KOCUHY-
P H coB:
HF =NFK? + KH? —2FK - KH cos100° = /34— 30c0s100° .

T.x. PF :%PK, TO S(PFH):% S(PKH)=— =65 - sin 100° :% sin100°.

2
3.
B 4EAC=%ABAC=oc:>4AEC=1r—3oc:>LBEA=3oc:>
AB
E = [0 TEOpEME CHHYCOB: —— = —
sina  sin3a
A C
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. 2 . .
— AB=BC-= aS}n3a :>S=1Astin4ot _a sm230:2 sin4a
smo 2 2sin“ o
Bapuanum 2
1.
B [To Teopeme KOCHHYCOB:
AC=~/16+25-2c0s110° =~/41—40cos110° .
¢ 5 AC
1o Teopeme cuHycoB: — =— =
4 sinZA sinl110°
= /A = arcsin —5 sinl10 = arcsin —5 sin110 =
V41-40cos110°
= AC:70—arcsin—Ssmllo .
v41-40cos110°
2. Z/BAD =180° - 110° = 70° = £ZBAE = 40° = B E C
AB BE
0 TEOpPEME CHHYCOB: — = =
sin30°  sin40° E
S y A
_ g =ABSNA0" _ 6400 = BC = 20sin40° =
sin30°
. . . . AB
= §=15-20sin40°sin110° = 100sin40°sin110°. R =— =DB=35.
sin30°
3.
1 K
S :EPK'PTsina
Hmeem: <S :%PK-KT-sin(a+ﬂ) =
P T
KTsin f = PKsina

s=Lpx PRSING G gy Py = | 2SS
2 sin 8 sina(sin(a + f3))

Bapuanum 3

_4AC 15

" 2sinZB 2sinl0°

_ AC -sin ZA4 _ 15-sin20° 4B~ AC-sinZC _ 15-sin50° .
sinZB sin110° sin /B sin110°

1. ZB=180"-50°-20"=110". R

BC

2.
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YA,
BD® + AD*> - AB> _ 36+25-16 _

/CBD = /BDC = arcsihn ——————— = arccos
24D -BD 2-65

5
= arccos — = arccos — ;
60 4

S=28(4BD)=2-\/p(p-a)p-b)(p—c) =

3. ZACD=0a = ZADC=rn-20 =

B
s 2APD=1-% (- 20) =% =
2 2
4 c AD

‘v = TI0 TeOpEeMe CHHYCOB: .aa ==
‘ A sin%  sin =
. 3a 2 . 23a
D asin=—- - assin®=—
= 4D = == S§=A4Dsin2a = — sin2a.
sin— sin” —
2 2
Bapuanm 4
1. ITo Teopeme KocurycoB: MP =+/29 —20c0s40° .
ITo Teopeme cunycoB:
PK MP . PKsin ZK 2sin40°
—_—=— =sinLM = =
sinZM  sinZK MP \/29 —20c0s40°
2sin40°

= /P =160° —arcsin ————————.
V29 —20cos40°

2. /BAC= /BCA =65°= /B=50°= /BEK=110° =
= 0 TeOpeMe CHHYCOB
K=551n50 ’BEZSSmllO N
sin 20° sin20°
:105in1 10° AB 10sin110°

e UR= =
sin 20° 2s5in65°  2sin20°sin 65°
25sin110°
¢ S=LEB. BK . sinsoe = 228101107 she.
2 2-sin20°
3. Ilo Teopeme cunycoB: a =2Rsina , b=2Rsinf, c=2Rsin(a + f) =

= AB
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=S :a_bc =2Rsinasin fsin(a + f) = R :#Sina+ﬂ .
4R 2sinasin
K-3
Bapuanm 1

"o, 1. Ilo Teopeme KOCHHYCOB:

AC =J2-16(1 - c0s120°) = 4,/2(1+ cos60°) =

N 1

=42 145 =43 = BHLAC, torna

A C x

BH=AB - cos30°=2 \/§ => TOr/la BBIOEPEM CUCTEMY KO-
opauHar Tak, uro6sr A(0;0), C(4+/3;0), B( 23 ; 23 ), Torma

1) E{—zﬁ;—zﬁ}, E{zﬁ;—zﬁ} = BA-AC=-8;
2) ﬁ{—zﬁ;—zﬁ}, A_C{4J§;0} = BA-BC=-24;
3) W:%A_c :>MN{2J§;0} — MN-AC=24.

2. 1) T.x. M — cepemuna BC, to M(-2; 4) = AM {-2; 0},

QEN— ._ B
AC {-1;-1} = LMAC= arccosM =
|AM|-|DC| y
= arccos 2 . arccos 1 _z
2‘\/5 \/E 4 ’ A C

2) AB-BC + AB-CA = PB(BC-CP)= AB-BA=—AB> =—(3* + (5-4))=10.

3.Tk. EJ_E, T0 @ {3x;x}:10=9x2+x2 =>x=t1=a{3;1}; a{-3;-1},

coctaBnsieT ¢ Ox Tymol yroin, a a; — octpelid yron. Otset: {3; 1}.

Bapuanm 2

1. AD = AC - sin60° =3+/3 , CD = 6sin60° = 3, B C
Tor/aa BeiOepeM cucTteMy KOOpIuHaT Tak, yToosl A(0; 0),
B(0; 3), D(34/3 ; 0), C(3/3 ; 3), Torna P

D

1) CA{-33;-3}, CP{0;-3} = C4-CP=9;

2) ADPV30) = AD-CAd = -27; 3) BCPy30, DAL-33:0{= 27,
2.4 (-1:4), B (1:2), C (0:4), D (2:2).
1) E(0:1), F (15-1) = EF{l;-2},CD{2;6}.
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EF-CD 2-16 ~14 142

[EF-[cD] V5440 5242 20

cos L(ﬁ;@) = =

72

— == 72 2
= L(EF,CD) = arccos(—%) => OoCTpbIi. YTOI paBeH 7 — arccos(—T) .

2) BC{-1;-2},BD{0;4} .

CD-BC—CD-BD =CD(BC—BD)=CD-DC =—CD* =40 .
3. BC-AD+CA-BE + AB-CF =

=~ (BC(AB + 4C)+ CA(BA+ BO) + AB(CA + CB)) -

=%(Bc-AB+B_C-A_C+A_C-E—AB-E—A_C-A_C—AB-BC):O.

Bapuanm 3

B 1. AC=4, BC=4 - cos30° :2\/5 , TOrJIa BEIOEpEM CHCTEMY KO-
opauHar Tak, ytoosr: C(0; 0), 4(2; 0), B(0; 2\5 ), Torna

E(1; /3), F(1 0).

7y D BA{2-243), BC|0;-2\3] = B4-BC=12;

E

2) AC{-2;0} = BA-AC=-4; 3) EF{0;—3} = EF-BC=6.
2. 1) F (1;3) = CF{0;6},AC{2;-7}.

AC-FC 4
lad-|Fd 655

2) CF-FA—FC-AC = CF(FA+ AC) = CF - FC =—CF? = -36,

cos Z(A_C;F_C) = <0= Z(R', E) =7 —arccos(—

1,
\/g >

3. Tk. mLlk u YIOJI MEXAy m u Oy Tymoi, TO E{a;2a}, rae
a<0=50>=16-5=a’ =16= a=—-4= m{-4;-8} .

Bapuanm 4
1. U3 AAOB: CB=3, A0 = 3\/5 , TOTJIa BEIOEpEM CHCTEMY

Ak KOOpIHMHAT Tak, 4to6sl A(0; 34/3 ), C(0; —34/3 ), B(3; 0),
4 ¢ D(=3;0), Torna:

‘7 1) E{3;—3J§}, P_C{O;—6«/§} — AB-AC =54;
2) AD{-3;-3\3}, DB{6;0} = AP-DE=-18
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3) (PB+4P\PB—4D)= PB? - AD? =36-36=0.

2. EK {4;3}. PM {~6;a—1},Tx. EKLPM , 10
-24+3a-3=0=a=9= P(4,;9). lanee cMm. Bapuanr 1.

3. BriOepem cucremy koopaumHat Tak, 4robsl A(0; 0), B(0; b), C(a; b),
D(a; 0), M(x; y), orna MP {x; y}. MC {x — a; y — b}. MB {x; y — b},
MD {x—a,y}, torma MP-MC = x(x — a) + y(y — b) = x* —ax + y* — yb;
MB-MD = x(x —a) +y(y—b) = MA-MC = MB-MD .

K-4
Bapuanm 1

2

1.R:4—”:2:>a:2:>Sm:6~a2£=3*/§“ ;
2r 4 2

r‘a? =S=nR-)=n4-3)=n

v
2. TTo Teopeme IMucaropa R=5 = AB = %27[1? = %7[ ; S=%7ZR2 = 2?7” .

3. ITo Teopeme kocunycos: AC =\/2R2(l—c05120°) =R\/2(1+c0s60°) =3R;
AB=2R*(1-c0s60°) = R =
LR —%;;RZ +R2g 1R2£=R{%+ *BJ

= S=nR ——x +— N2
3 20 2

2
4. Ilycrs 1y, by, ..., [, — JUIMHBI IEPIIEHANKYIISIPOB, TOTAA

S :% a(l, + ...+ 1,), c npyroii cTopoHs! S :% nar, = L+ ...+ 1,=nr. L.1.10.

Bapuanm 2

1. . Paguyc BnucanHOM OKPY>KHOCTH paBeH 4 = paJuyc OMMCAaHHOM paBeH 8§

3

1 . o 1
= S=r(8*-4%)=48r. Smp:3~5~82~sm120 :3-5~64~7:48x/§.
2. T k. xyra pasaa 60° , To paguyc paBeH 6 =/ :é‘27r-6:27r s
1 2
aS=—n6"=6r.
6

1 1 1
3. S=aR*——aR*-2-—R*=—zR*-R*.
2 2 2
4. ITycTth cTOpoHa BOCEMUYTOJILHUKA paBHA a, Torga DE = a.

&3
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180(8-2) _180-6 _
8 8

= EF= \/Zaz(l —c08(360°—90° —90° —135°)) = a/2(1 — cos45°) =
=a, (2 (l - g} =a2-2#DE= MHOTOYTOJIbHHK HENPaBUIIbHBI.

LAA3A, = 45-3=135°=

IIpumeyanue: ecnu Obl KBaApaThl OBUTH TOCTPOCHBI KAaK MIECTHYTOJIBHUKH,
TO HEMPaBHIBHBIN 12-yrojabHUK ObLT ObI TPABUIIBHBIM.

Bapuanm 3

1. Paguyc OoJjplieil OKPY)KHOCTH paBeH 4 —> paauyC MEHbIICH paBeH
242 = mma CTOPOHBI paBHA 42 = S =32,a8S=7(16-8)=8r.

2. ITo Teopeme KocuHycOB: 144 = 2R? (1-cos120°);
1
144=2R2%:>R2 :48:>R:4\/§:>l:%27r4\/§=@ Ja S=_m4s=l6r.

l,sz —21R2 .ﬁ:lﬂRz —£R2 )
2 2 2 2 2
4. Paccmotpum ABCO, T k. ACLBO, S(ABCO)=BO - AC=R - a,,

HO S5, = nS(ABCO) = (na, /2)R .

3. S=R?-

Bapuanm 4

1. Ilo Teopeme cunycoB: R = 4 __ 4 :ﬂ,
2sin60° 5.¥3 3
V3 42

S T4 43 23 yNERENEY:
= = :—:—3]:20—:—’3

P 6 6 3 3 3

48 12 36

SKo,zbua:ﬂ-(F_?):”?:“-ﬂ'.

2. (1/6)27r =27 =>r=6=> wuuHa xopbI TOXe paBHa 6. S = (1/6)27r>67 .
3. S=7R*—(1/2)zR*-R* =(1/2)zR* - R>.

4. éAlABl = 4BIBC1 = ACICDI = 4D1DE1 = AElFFl = 4F1FD1, KaK
BHEIIIHUE YTJIbI IPABUIBHOTO LiecThyroynbHuka. 414 = BB = C,C=FF =

= D]D = ElE 110 YCJIOBHUIO — AAIABI = ABchl = AC1CD1 = ADIDEl =

= AE]EF] = AF[FA[ o l-My NpU3HAKYy = AIBI = BICI = C]D] = DlEl =
=EF\=FA, = A,B,C\D\E|F| — npaBUIbHBII ECTUYT OJIbHUK.
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K-5
Bapuanm 1
1.

1) Ilepenecute Touku B, C u D Ha BEKTOp AM . ITycte oHM mepexonsT B
touku By, C,, Dy, Torna B;C,D M — UCKOMBII KBajpart.
2) Ioeepuure Touku A 1 B Bokpyr Touku C Ha 10° 1Mo 4acoBoOii cTperke.
IIycTts onm mepexoast B Touku Ay, By, Torna A4;CB| — UCKOMBIH.
2. Ilyctp 310 yrnel LABC u ZAB,Cy, Tornga HeoOX0JUMO U JIOCTaTOYHO,
YTOOBI ﬁTTM u R’TTE
¢ 3. ABCD — paBHoOoOKas Tpaneuus = A4BM =
“ =ADCM = AM = MD = AAMN = ADMN =
D = LMNA = ZMND = 90° = BMN = 90° = MN —
0OCb CHMMETPHHM OKPYKHOCTH => MPOXOJUT dYepe3
LEHTP.
4. ITycts O — uckomas touka. Torga A0 = OC, OB = OD, ZAOC = ZBOD.
Ilycte OF LAB w OF = OE, torna u3 AAOB =ACOD = OELCD n
OE=OF. ZFOB=ZCOE = BF=CE,n0 AF=CEu BF=ED =
= AF = FB = CE = ED = OF u OF — cepeuHHbIE ePIEeHIUKYIAPbI.

<

Bapuanm 2

1. 1) Ilepenecure Touku B, C, u D Ha BekTop AM , mycTh IPH 3TOM OHH TIie-
pexonat B ToukH By, Cy, u Dy, Torna MB,C,D| — NCKOMBIH.

2) TMosepuute Toukn B u A Bokpyr umentpa C Ha 60° MPOTHB YacoBoit
CTPEJIKH, IIyCTh IIPH 3TOM OHU IEPEXOJAT B TOUKU A, U B, Torna A4, B,C -

HCKOMBIi, a yron mexny AB u 4,8, paBeH, 04eBUIHO, 60° .

2. AOMF = AONF = MF = FN = M u N — cuMMeT- 4
prunbl oTHOcuTensHO OC.

3. 04 {-5;3}; OB {3;5}=[40|=[BO| n 40-0B =0 =
= AO1BO = B moxeT ObITh NOTyueHa U3 A IOBOPO-
ToM BOKpyT Touku O Ha 90°.

4. Tloctpoiite A4,B,C; ¢ ocHoBanuem 4,C, € a, 3areMm
npoBenute b||a Tak, urobsl B € by. [lycts by N b = D. Ilepenecure APB,C;

Ha BeKTOp B D.

Bapuanm 3

1. DIlepenecure Touku 4, B, C, u D Ha Bektop MD , mycTh IIpU 3TOM OHHU
MepexoisiT B TOUKHU A4,, By, Cy, u Dy, Torna A4,B8,C,D — uckomas.
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2) [ToBepHUTE HEKOTOPYHO TOYKY MPSAMOYTrojibHUKA Ha 90° BOKpPYr TOUKH A
110 4aCOBOM CTPEJKE U COCIUHUTE MOIYyYEHHBIE TOUKHU . T.K. IOBOPOT OCY-
mectBisuica Ha 90°, o Z(BD, B1D;) = 90°.

2. CTOpOHBI JOJDKHBI OBITH POTHBOIOJIOXKHO HAIIPABIICHBI, @ BETMYUHbI PABHBL
3. Ilycts AB—)AIBI NapajuIeIbHBIM MIEPEHOCOM By

Ha BEKTOP al ,a A1B1 - A232 napauieIbHbIM B A B

1
TIepeHocoM Ha a, , Torna AB —> A,B, mapan- M

JIENBHBIM IIEPEHOCOM Ha BEKTOp a; +a, . A,

4. TloBepHuTe TpsiMyto a Ha 60°, TOrga TOYKM TEpeceYEeHUs a
o0pasa mpsaMoil ¢ OKPYKHOCTBIO ¢ UX TPoo0Opasza Ha MPSMOH a

H
SABJIAKOTCA UICKOMBIMU.

Bapuanum 4

1. 1) Tlepenecure BepLIMHBI TpaneUy Ha BeKTOp PA , 3aTeM ux o0pasbl co-
€IMHUTE.
2) IloBepHuTe BepIIMHBI Tpanenuu BOKpyr cepeaunbl AC wa 60° 1o daco-
BOW CTpeJIKe, a 3aTeM COeIMHHUTE UX 00pa3bl. Yroi mexny AB u AB, paseH,
oueBUIHO, 60° .
B M C 2. OueBuaHo, uto LA = /C, /B= /D,
ZBMN = ZMND, ZMNA = ZNMC = ¢uryps! Kak MH-
HUMYM 1O0J100HBI, HO AB = CD 1o cBOWCTBaM Tapasuie-
4 N D JorpamMma = (pUrypbl paBHbI.
3. B ycroBuu onevarka: 1100 B KOOPIMHATAX TOUYKH, JINOO B yIIie MOBOPOTA.
Ecmu yroin pasen 180° , To BCce 04EBHIHO.

4. Ilyctb anc =M, brnd =N = MN — ucKoMmblii BEKTOP.

K-6
Bapuanm 1
4 1. 1) £ZA — o6uuii, 00a TpeyrolbHUKa —
HPsIMOYTONIBHBIE => OHH MOJ00HBI.

To Teopeme Iudaropa: AD =,/(3-24)(3+24) =/06-54 =

c _1,—63
_0 9)

2
1k CD* = AD - DB, 10 DB =2~ — 5’76 _096 45
AD 18 03
— AB=AD+DB=5= CB=4=S=(1/2)-3-4=6.
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2)r2£=§=1 =S, =m’=m.
p 6
3) Rypc =(3/2), Rcpg =(4/2) = 2 (T.K. TPEYTOIBHUKH MIPSIMOYTONBHBIC) =
3
L Rupc 3.3
Repg 2 4

4) @:@+@:@+%a:@+%<a_@):o,3@+o,6@

5) (BC—BA)YAC+CB)=AC- AB, rne CA{0;3}, AB{#;-3}=> AC-AB=—-9.

Bapuanm 2

B__E C 1) BH=6-sin60° =3+/3 ; DF=12-sin60° = 63 =
i E i ; = S=AB-DF=36y3 .

, L60 2) LC= /4 =60°= /D = 180° — 60° = 120° =
H

b = ZEDC = 60° = AECD — paBHOCTOPOHHHUII =

V3 3 36=943.

= S(ECD) B ep2 N3
4 4

3) o TeopeMe KOCHHYCOB:

AC=+/36+144—-2.6-12-c0s120° :1’180+144~% =

=J180+72 =4/252 =+2-2-3.3-7 =647 .

4T x. CE=6, ToBE:6:ﬁ:%(m+m):—%@+%~%(m+m):
=—(1/2)CD - (1/4)CD + (1/4)CB = (1/4)CB — (3/4)CD .

5) (AB+ BE)(CE —CD) = AE - ED ,

rie AE {6+6c0s60°; 61=> AE {9; 6)= ED {3; 6= AE - DE =27+36 =9.

Bapuanm 3

1) OueBuano, uto 2AE =AD —BC = AE =2 = B ¢
0
BP0 2=2 5= L 104 ). 2B 163 Eﬁ
3 2 3 3 A D
2) Tx. BC||AD, 0 LCBO = Z0DAwn £BCO = LOAD =
:>ABOC~AD0AI/I]€=£=§:>M=I€2—£.
BC 3 S(BOC) 9

3) Ilo Teopeme [Mudaropa:
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BD =~\BE* + ED?* = §+6 :14;/5; o BD S 145

25in30° 2.

4) BE=Bi+4F = B4+ AD =B+ +(BD+BA) = £ BD+ 2 B

5) BD{S—i} BE{O—i} = (BC +CD)(AE - AB)=BD -BE = %
Bapuanm 4
DS=yp(p-a)p-b)(p-c)=+8-332=12= A
= sinfABC = 25 =ﬁ.
AB-BC 25 K
2) £C — obuiuii 1 062 OHHU MPSIMOYTOJBHBIE => U TIOJAOOHBI. 4 H ¢
Ak =25 _24 [6_j(6 24] \/654 f669-03_18
BC 5 5 5 55 5 5
5y R=—AC 42 BN B —2rR=27- 26,257 o
2sin ZABC % 48 16 8° 8
- 18
4) AK=AC+CK:AC+%CB:AC+ECB.
5) (BD+BC)- AC=2BD-AC =0, 1.c. BDLAC.
3AJIAYM ITOBBIIEHHOM CJI0KHOCTH
B 1. ITycte CF =x = CE, Torna p = 8 + x, Torna
S=4{(p+x)3:-5x =
» E JE+x)-x-15 5 15x 25
>4 —=— = ===
8+x 3 8+x 3
4 T ¢ =>45x=200+35x=20x=200=>x=10= BC=13.

2.
ITycTb ¥ — paauyc MeHbLIEH OKPYKHOCTH, TOTAA

OE=+2r,0C=+2 = 0C=CD+r+OE,

V2=1+r+m2 L1y

c y J2 +1
c- 3.
B AAEC = AOEB, T.x. OB = AC;

D E F
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ADBE = AOEB, 1 x. OE = DF = AAEC = ADBF.

1 1
4.S(ABC)== AB - BC - sin/B <—;

y ‘\ 2 2
‘} S(ADC):%AD-DC-sinLD <% -

D = §=S8(BC) + S(ADC) <(1/2) +(1/2) = 1.
5. S(AEC) > S(AEF), T x. FN < CM, Torna
Si+.83> 80+ 815 83> So;
S, AP S; AP
——=— ===

Sy PF’ S, PF

[So]

= izi,ﬂo&ﬁ&: ﬁ>i =
So 2 > 5
St . So S,
= —>—= = 5, <455, .
¢ So 5

6. Tlo Teopeme KocuuycoB @’ = b> + ¢ — 2bccosZA. Ho a = 2Rsin/A,
b =2Rsin/B u ¢ = 2RsinZC 1o TeopeMe CHHYCOB, TOIJIa TeOpeMa KOCHHY-
coB npumer Bu: 4R%sin’ ZA4 = 4R’sin’ /B + 4R’sin’ZC — 8R’sin/B -
-$inZC - cos LA=>sin’ LA=sin> £ B+sin’ £ C — 2sin/B - sin/B - cosZA. U.t.1.
¢ 7. Myecrs£BAD=0,/ABC=f=a+P=nu LFAD :% ,a

ZEDA =(1/2) £ZCDA =(1/2) ZABC =(p/2),

wo E+P - o 4ED = 900,

2 2 2

AHaJIOTMYHO MOXHO II0Ka3aTh, YTO M APYTHE YIJbl paBHbl 90° = EDKF —
TPSMOYTOJIbHUK.
Ilycte AB =b, BC = a. Torna BK = asin(o/2), BE = bsin(o/2) =
= EK = BK — BE = (a — b)sin((0/2). AHaNOrH4IHO,
EF = (a — b)cos(a/2) = S(EFDK) = (a — b)*cos(a/2) sin(a/2), a

— b)Y cos Lsin®
S(EKDF) _ (a—-b) coszsm2 _(a—b)2

S(4BCD) = absino. =

>

S(ABCD) absino 2ab
_ )2
HOA=T7,b=5= Mzi:i.
2ab 70 35

1 . B
8.5 =E AB - BC - sinZB, T K. § — 11eJ10¢ YHCII0, TO

sin/ZB :% wnu sin/B=1= /B pasen 30° nnu 90° unu150°.
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1) £B =30° o TeopeMe KOCHHYCOB:

AC=4/2-22(1-c0s30°) =2 /2(1—§J=2 2-43.
2) ZB =150°, torma AC =4/2-2%(1+c0s30°) = 2\[2+\/§ .

3) £B =90° = mno teopeme Iucdaropa: AC = 22 .
9. Ilycts LABM=0., ZCBM=, a ctopoHa KBajipata paBHa x. B C

Torna o TeopeMe KOCHHYCOB: o
cosa X ~40
2 =
{49:9+x —6xcosa N 6x . 4 D
25— 2 2
5=9+x"—6xcos cosﬂ:x - 16
X

Ho o+ =90° = cosa = sinf} =

2 2
x2 40 2-16) (x2-40 2-16Y
= =.[1- s =1- =

6x 6x 6x 6x
= x* — 80x" + 1600 = 36x" — x* + 32x* — 256 = x* — 74x” + 928 = 0, oTkyna
X =\/§, Xy, =4, 1.e. 4 <+/40 , TO X, — MOCTOPOHHUI => X =x/§.

10. Tycts AB = x, AK = y; S(BAK) + S(CAK) = S; B
S(BAK) =+ xy - sin30° =2 . X

2 4

1 . ano  (@=X)y
S(CAK)=5(a—x)y - sin30 =T; 4 C
S(ABC) :x(a—_x)sin60° = M = V3x(a—x)=xy+(a—x)4,

OTKyHa, y = . ITo TeopemMe KOCHHYCOB:

x/gx(a -X)
a

BC*=x"+ (a —x)’ - 2x(a — x)(112)=x+a’2ax+x’—ax + x* = 3x* = 3ax + a°, HO

y:chj M:E /3x(x—a)+a2 .
3 a 3
W3 25— S
0O603HaunM, x(a — x) = t, Torja: —:E a- =3t ; 3tﬁ:2a a-—3t,
a

2 2 2 2 2 4 24> 2a?
27t =4a"(a” —31), 27t + 12a°t — 4a” = 0, oTKy I Fsz(afoT =

= 9%’ — 9ax +24° =0, oTkyaa x; =a/3, x, =2a/3 = BC = ax/§/3 .
B 11. [lycts PC u AH nepecekarotcst B Touke O.

90 p
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T.x. ZAPC = LAHC = 90°, o Bokpyr APHC MOXHO OmucaTh OKpY>KHOCTb
= APOH~AOCuk=2=
= £ZBAH=30° (1.x. (PO/AO0)=1/2 n LAPO =90°) =

= ZABC=90° — ZBAH = 60°.
12. Ilycte R — paamyc OKpy>XKHOCTH, TOT/Ia CyMMa KBaJIpaToB CTOPOH KBaJl-
pata paBHa 4 - 2R> = 8R’, a cyMMa KBaJpaToB CTOPOH 16-yroybHiKa paBHa

T T ks
16 - 2R l—cosgj_nRz(l—cosg — SR> 3R 1—cos§ .

B c 13. Ilycts @ 1 b — [UIMHBI CTOPOH Iapajliesno-

v rpamma, a ZBAD = a.,
A torna BD :x/az +b% —2abcosa, u

4 D AC:x/a2+b2+2abcosoc , TOTIa

AC-BD=\/<a2 +b2)2—4a2bzcoszoc JaBC—AB =0 -

\/ (2 +02f 4022 cos? o v b’ — &, (@ + B — dd’beos’a v (B — @),
(a2+b2)27(a2fb2)2v4a2bzcos2(1, (az+l7270:2+bz)(a2 +b+d’ - bz) v 4a’b*cos’a,

4a*b* v 4a*b*cos’o = \/(a2 +52)? —4a’b? cos’ a > b* —a® = 4.

y 14. BeibepeM cucTeMy KOOpPAUHAT, KaK IIOKa3aHO
B(0; /) Ha PUCYHKe, TOra
. ah? __d*h -
Xy a2+h2’y a® + h?
M| ==
(2’ 2) — ah*  a’h
Eey = AE A 2Rl
A(=a; 0) D(0;0) C(a;0) x ) 5
B h o A B -
2(a* +h?) 2(a® +h?)
2.2 2 2 2 2
_a2h”+a”)  ah __a’h h(a +2h)=0.q.T.£[.
a?+h®  2a*+h?) a*+h? 24 +h?)
15. Ilycts AC = a, Torna nepenecem BD Ha B, 5 C
BC, noayuum, CD;. 1201
CE 1 120°
_ _ o S ¥aYe) 1 1

= £0DA =30°= LCBO =30° = £LBCO = 30° = ZODD, = 150° =
= ZCD\D =30° = AACD, — paBnobenpenusiit = AC = CD, = BD = 4.
16. T x. ZLKN = ZLMN = 90°, To Bokpyr KLMN MoxHO B LE C

omnucaTh OKpPY>XHOCTB C IIEHTPOM B Touke O — ceperHe B
LN. KO = OM — paguycst = KP = PM. Tpogmum OP K [T M
o
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1o nepeceuerns ¢ BC u AD B Toukax E u F, cootBercTBeHHO. T K. KM || AD
u KM || BC,
10 BE = EC = FA = FD; ALOE = ANOF 110 TunoTeny3e u 0OCTpoMy yrity =

EO = OF = O — ueHTp KBagpara. B M c

17. Tyets DMAAC=0. BN—vieanana ACBD=O0eBN. | oy |/

T.xk. ZCOD=90°, To NO=(1/2) CD, Ho ON=(1/3) BN= N
BN 3 A D
cD 2

18. O4eBHIHO, YTO IUIOIMIAAb JTFOOOTO TPEYTOJNIbHUKA C YT- Bl +Jc

JlaMH B y3J1aX CETKH €CTh YHCIIO BUJa % (n € N), Tak kak | // { |

OCHOBAHHE U BBICOTA CyTh HAaTypaJIbHBIC YHCTIA.
S(ADC) =(1/2) AC - AD - sinZDAC, AN
S(DBC)=(1/2) BD - BC - sin£DBO,
HO Z/DPC=4/DBC=0. (T k. PBCD — Brmcannsiit) = AC - AD - sina. = my,

D

BC - BD - sina. =my = AC - AD — BD - BC="1""2 > 15 m, # m,,
sina

T K. PBCD — He Tpaneuusi.

19. IToctpoum kpyr ¢ AuaMeTpom AD, T K.

ZABC >g , To Touka C HaXO/AUTCS B LIEHTPE KpYy-

&
c ¢ ¢
ra=>CO<—=—+—,TK. m
2 4 3 y < B
c a+b c a+b ¢ 0c
c<a+b,To =< =CO<—+ _P 5 2
4 4 4 4
U.t.o.

B 20. T.x. CL=CK, to ZKLC=90° —y
ZALC=180°— o —2y,

ZALP =180° — o — 2y — (90° —y) = 90° — (o + 7), HO
at+tB+y=90°= aty=90°-PB = LALC=p.
ZADP = ZALC = 3 = Bokpyr ABCP MOXHO OIHU-
caTb OKpYyXHOCTb —> T.K. LABP = APBL, TO
C AP=PL xak xopja, CTATHBAIOMIAS OJUHAKOBEIE TyTH.
21. Ilyctb Touku D u B HaxonsTcs Ha paccTossHUU 1, Torga Touka C MOXeT
HAaXOJHUTHCS JIMIIb B TIEPECEUCHUH OKPYXHOCTEH eTMHCTBEHHOTO pajuyca C

1eHTpoM 4 u B=>AABC — paBHOCTOPOHHUI =R = 1 = 1 = L

2s5in60° HV3 3
2

22. OueBHAHO, YTO MO0

S(4,045) + S(4;045) + S)A5045) + S(A5s04¢) z% 60
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S(4,045) + S)4,045) + S(4s0A4,) 2S/2. TlocTporM Ha CTOPOHAX PaBHOCTO-
poHHero TpeyroiabHuka ABC

(co cTOpoHO#, paBHO CTOPOHE LIECTHYTOIbHHUKA) IIECTUYTOIBHUKHU, PaB-
HbIE TEM 3-M, CyMMa IUIOLIael KOTOpbIX Ooible S/2.

00603HauUM MTONTYyUYHMBILIHUICS 6-yrodabHUK B B,B3B4BsBs, ToT1a

S(B]BzB3B4BSBG) > S(OBC) +% =%S +% = %S Wi ¢
B 23, AABC ~ ABCO, Tx. Z/BAC = ZOBC u

B¢ =BC*=AC- CO,
CB

Z/BCA—obmuii= £
BC

Ho CM?*=AC- CO = BC=MC =
= ABDC ~ ABCO =
¢ BC BD
= —=—
BO BC
1o BD - BO=BK* = BK=BC = MC=BK. U.t.n.
24.

= BC*=BD - BO,

C F B
Crpoum BrMcaHHy0 oKpyxkHOCTh AACM, kacatomnytocsi AF; CD — Ouccek-
tpuca £C, AD — ouccekrpuca LMAF = Touka D — LIEHTP OKPY>KHOCTH
= FD — Ouccekrpuca LZAFB w /DFA =(1/2) Z/BFA. Ananoruutno, ZEFA
=(1/2)£CFA = ZEFD = LZEFA+ /PFA =
=(1/2) (LCFA + £BFA)=90°. U.T.n.
25.
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P=J

Crpoum AA, 1L PO w xx, L PO. Ilycte ZAPO = ¢, ZPCO = o, ZCPO = .

PO CO
ITo Teopeme cuHyCcOB: —— = ——,
sino.  sinf
CO = OP = POsing = sinf = sinasin@ 1)
PA, = PAcos@, Ho PA = POcos® = PA, — 80cos’® 2)
PX,=PO-0X,, nprmuem £ X, XO=2/CPO = B=PX,=PO — OX - sinf}. LZOXC =

= PX, =PO - co

sSmao sSimao

=/ZPCO=qa,0X= co

- sinf.

VYuureiBas (1) umeem: PX; = PO — co

sino

CO = PO - singp = PX, = PO — PO - sin’p = POcos’p  (3)

CpasuuBbas (2) u (3), nonyunm, uro PA, = PX}, 1.e. A; u X; — coBnajart =
XA1OP.Y.t.1.

- sina, - sing = PO — CO - sin@, HO
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