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3agaud M ynpaxHeHHd Ha TOTOBBIX YepTemax

Tabnuua 7.1. HamepeHHe oTpe3KOB

1 2
[ \ 4 ® [ o —& . ]
A B C M K P
Hano: AB=6 cM, BC=9 com Hano: MP=12 cm, KP=3 om.
Hawru: AC. Haiitu: MK.
3 64cm 3,9cm 4
® * e [ — ——— ®
D E F K L M N
Hano: DF =9,3 cm.’ Hano: KM =9 cm, LN=8 cm,
Ha#hitn owu6ky. KN =12 cm.
Ha#ru: LM.
5 6
[ o — - L ] [ — —- o
F H T D A B C D
1) Hano: AB = CD.
Hano: FT =11 eM, HD =9 cm, Hokasate: AC = BD.
HT =5 cm. 2) JHawo: AC = BD.
Haiitu: FD. Hoxasate: AB = CD.
7 8
.- - ° * —e -
K P E D E F
Hauno: KP — PE =3 cm, KE =21 em. Jano: DF =24 cm, FE = 3DE.
Hantu: KP u PE. Hasitu: DE w FE.
9 10
® * e *—t—0——eo—t —AN—
A C B A B C D E
Hdano: AB =28 cm, Jano: AB=BC, CD=DE.
. AC:.:CB=4:3. Hawitu: 1) BD, ecaun AE =20 cm,
Haiitn: AC u CB. 2) AE, ecau BD =12 cm.




3agauM U ynpakHeHHS HAa FOTOBBIX HepTexax

Tabauua 7.2. I3MepeHHe YIIOB

Haitu: ZAOC.

E JaHo:
/ ZEDK = 36°.
Hafiu:

ZLFDK

3 A/D :
é c
B -

4 A ¢ lawo: 2ABD= 1007,
ZCBD = 42ABC
Haditn: ZABC u ZCBD.

D

1) Hano: ZAOE = 96°.
Hantu: £ZBOD.

2) Hano: ZBOD = 42°.
Hawiru: ZAOQOE.

oA/ B
%c
0 D

E

Hano: ZABC=172°, B
ZDBC - ZABD = 26"
Hasitn: ZABD u £DBC.
B ,C 1) Iano: A
S D E £BAC= ZDAE. 6 C
) JlokasaThb:
ZBAD = LCAE 40°
A Hauo: ZABD = 85°,
2) [Hlawo: £BAD= ZCAE. B E  4CBE=45.
Jlokasate: £BAC = ZDAE Haiiti: ZABE.
7\M N e smok=110°,| 8 b K E
ZLMOP =173,
P ZNOP = 64°. -
Haith: ZNOK. A B
(8) K Jano: KO 1 AB, o DO 1 OE.
Jokasats: LAOD = £LKOE,
£LDOK= LEOB.
10 /A
C

Hano: ZABD = 105°,
B Z/ABC: Z/CBD =3 : 4.
D Hairu: ZABC, ZCBD.




3agaun

U ynpaXHeHUs Ha roTOBBIX qepTex(ax‘

Tabmuua 7.3. CMemxHBIe YIabl

Ao

Havo: o ~ B = 30°.
Haitu: o, PB.

e

Iano: o =90° + f.
Haditu: «, B.

3 v
o B o B
Tano: o = 3B. Hano: a:B=1:5.
Haiitv: o, P. Hafitu: o, B.
D
3 6 Jlano:
£l + £2 = 180°.
1 <> 3 4
A Cc
Hano: Z1 = £4. JHokasate: 1) ZLABC = LACB;
Hokasate: £2 = /3. : 9) #DBC = /BCE.
7 D N\ |C 8 on ¥ E
12 3\L4
A E B K F P A o)
Hauno: Z1 = £3, £2 = /4. Haiitw: ZDOE
Hatitn owubky.
9 ¢ b 10 B
(-]
370 108
B A E A o)
Hatitu: £ZBAC. Hairu: £BOC.




3agaud H YHPAKHEHHd HA FOTOBBIX HYepTexkax

Tabmuua 7.4. CMexHble ¥ BePTHKaJAbHBIE YIJkI

2 B c

e N e
AMD

Haiitu: ZBOC.

JHano: ély=£2.
Jokasate: 1) Z1 = /£3;
2) 43+ 24 =180

4
A
F 33 _ C
o &
E D o
L Hauno: ZAOD + LAOC + ZCOB = 210°.
Haiitn: ZFOE. Haiita: ZAOD u /DOB.
5 E | A 6 F ’ A
- B
E a B E <Y B
/o\@\ M
D C D ) C
Haiitu: LAOF. Haiiru: ZEOD. \
N A : A
2
Pk AL ¢
7 1Y/ N2

HaHo: Z1 = 2Z2. D
Joxkasate: ZBAC + LACD/= 180°.




3agaum u YNpaXXKHECHHs Ha roTOBHIX uepTexXax

Tabmuna 7.5. IIpusHaKH paBeHCTBa TPEYrodbHHMKOB
HaliTh napbl paBHBIX TpPEYroJBHHKOB M JOKa3aTb HX DPaBeHCTBO:

9 Jano: AD = BF.

7 8
B E
N Pla
M K § D c
1 Hano: AC = BC. 11 ,
F P
A 7 A




3agaun H ynpaXHEeHHS Ha TOTOBBIX 4YepTeXKax

Ta6nuna 7.6. PaBHoGeapeHHBIH TpeyrodbHHMK
Hokasare: AABC — paBHOGeqpeHHbIN.

D o E
JHano: BD = BE.

10




3agauM M ynpaxHeHHAd Ha TOTOBBIX YepTekax

Ta6nuua 7.7. IlpuaHaku mapaidelbHOCTH NPAMBIX
[apainensHbl Jd MpaMsie @ H b?

a ¢/ a \°
_, 3100 65°

125°

400
a
b 40° b 1800 - o
4 /
3, e/ 6 .
a
b 180° - o b

7 a 8
/|
o
b N E

g™ 3

11



3azayn M ynpaXHeHHS Ha TFOTOBBIX Yeprelax

Tabauna 7.8. IlpusHaku nNapaadedbHOCTH NPAMBIX
B sapjauax 1-6 HalitTu x # y.

0
_b 80

/

Hano: a || .

2

D Jlano: AB || DE. E

Hano: a || 6.
JHoxasate:. ZMOE = 90°.

9
a B b
2
A1
3N C
Hano: a || &

Hoxasats: £1+£2+4£3=360"

 Hokasare: Z1+/£2=/3.

12




3agauu u ynpaXHeHNd Ha TOTOBBIX 4dYepTeXkax

Tabunua 7.9. Cymma yriaos TpeyroabHHKa
Hafitu nemuspectHnle yrini AABC.

1250




3anaun u yYhpa¥HeHHnd Ha IOTOBBIX 4UepTexax

Ta6bauua 7.10. CymMMa yriaoB TpeyroiJbHHKa

1 3
B C
B
D l &
A C
Haitn: ZABC. Haiitu: ZABC. JlokasaTb:
A ZABC < LADC.
4 5 6
D
A
8 y VL
. E
1 2 ‘ ¢
(o
A c o
v
‘ A o B
Hokazate: Z1 > /2. Haiith: a + B +7. Tokasats: AB || CD.

7

Haiitu owu6ky:

g Li=42;
£L3=/4.
3
1
A
4

Hantn: ZEKC.

14




38.}18‘-114 H ynpaxHCHHS Ha TOTOBBIX HepTeXKaX
- Tabauna 7.11. TIpaMOYroJabHbBIi TPeyroabHUK
Haiitu pasuble Tpeyronbuukn (3agauu 1-3).

2 , 3
B
B C
E
4 5 6
A
B
4 6
300 Ll
45°
A . ¢ (o] B
Hasitu: AB. Hasr: BC.
8 9
B
B
E D
300 60° A c
A E 7 C
Havitu: AB. Haitu: AE. Hano: AB = BC.
e Jokasats: AD = CE.

15



3agaum u ynpaXHeHHd HAa TOTOBBIX uUepTexXax

Tabanua 7.12. OxpyxkHocTh
O — UeHTP OKPYXHOCTH.

| ' ' B
D Cc
JNano: AD|[BC

Hoxkasate: AD=BC.

Jokasate: ZL1=/2.

Hokasath: £2=2/1.

6 1) HaHo: AB 1 OD.
Jokasars: AK = KB.

2) JHano: AK = KB.
JHokasate: AB 1 OD.

Hano: AB=CD.
Joxaszate: OK = OP.

A e B

Jlokasats: AB || CD.

9

)

Hoxkasats: AD = BC.

16




3agaum u ynpaXHeHHMd Ha TOTOBBIX 4dYeprexkax

Tabsuna 7.13. OKpyxHOCT M KacaTeJbHas
O u O, — LeHTPH OKPYXHOCTeH.

1) Haxo: AB = BC.
Jlokasats: OA = OC.

2) JHano: OA = OC.
Hoxasats: AB = BC.

Jlokasate: A neXxur
Ha npamont QO,.

3
A
B
c

Joxkasate: AB = AC.

Hoxasats: 1) AA, = BB;;

Hoxkasare: 1) AA, = BB;

JloxasaTh:
AB+ CD=BC+ AD.

2) K € 00, 2) C € 00,
7 B 8 A c 9
‘ °
A / ;
¢ 1) Hano: ZABC = LCDE.

JlokasaTb:

Hoxasats: AB = CD. Joka3zaTs: 9) I?IEHZ'BC =CD=DE.

ZAOB = 2/CAB. AB='BC=CD=DE.

JlokasaTb:
ZABC = LCDE.

17



3apaum u YiipaXHeHHd HAa TOTOBBIX 4YepTemxax

Tabauua 8.1. OnpegenenHe M NpPU3HAKH [JapaajxejorpaMma

Hoxkasats, uto ABCD — mnapainesorpamm.
1 2 3
B B C
0
A D A D
4 5 6
B C B C
A A D
7 8 9
C E
B B c
w
o)
A D A D [ XB
K A
Iano: AAOB = ACOD. [Mano: AABC = ACDA Hano: AKCE —
napaJjieiorpamMM.

18




3agaun u yrpaxHeHuss Ha roTOBLIX 4YepTekKax

Ta6auua 8.2. .OnpegeneHve M NpH3HAKH NapaljejorpamMma

Hokasats, uto ABCD — napamenorpamm.
1 2 3
E B C
B C B E
. N C
M A
A D F
A D M D
Nawno: AECF — Jlano: AMCN — Tlaso: MBED —
napajlieJlIorpamMm. napaJJieJslorpaMm. NapaesorpaMm.
4 5 6
B c Flp ., ¢c H B
c
B
o| L5
, A “
N A D K AT D
Hawo: NBFD — . Iauo: KPAT — Jano: MNPK —
napaJjliesorpamMm. Hapajliesorpamm. napasieorpamMm.
7 8
B Cc E B C
A 'D A D F
Jano: KBTD — Hano: AECF — Hano: AKCF —
TlapaJiiesiorpamm. napaJsieiorpamm. napaiesorpamMm.

19



3agauu u ynpayHEeHHS HAa TFOTOBBIX YepTemax

Ta6anua 8.3. CaoiicTBa - napaniejorpamma

ABCD — napasiesnorpamm.

1 2 3
B E C B c
N\ A~
A\ f >
A F D D
A Haiiru yrasl na- A
pajjejorpamma Hoxkasate: OFE = OF. Jokasats: LAOB = 90°.
ABCD.
4 5 6
B
B C B
O
K 4
Q
AP P A P
1
Jlokasart: A D A , D
ZPBK = £ZBCD Hokasate: AP = CE. Haiitu: P,p.p.
7 8 9
B2E c B
B E C
8 5
. 50°
A D A A N K D
Hairu: P,g.p,. Haiiti: P,pep. Hadiitu yranl nmapas-
aenorpamma ABCD

920




3ajaun M yIpaKHeHAs Ha TFOTOBBIX dYepTexax
Tabauua 8.4. CroiicTBa mapannexorpamma

ABCD — npsiMoyrosibHHK - ABCD — pom6
1 g cld
N : B C
A M N D| A D
JHokazate: BN = CM. Haiptu: ZBDC. ﬂoxasaTb BM =
2 ’ B c B [
B c 6’ 10
! F
PA : 750 :
A D . A E "D
D
Haditu: ZCOD; ZACB. Haiitu: ZABC. Ilokasate: BE = DF.
3g cl|? 8 c
>
A £ D
gzg(;.u: OAC._ 4. Hasitu: £BAD. Hoxasate: OK = OP.
4B B  c|s 20° 12 B ¢
B E c '
' E A ’
A D
JokasaTh: Hantu: £BAD.
AB,C,D, — powm6. R K Tlokasats: KB = KD.




3agaud H yLpaKHEHHS HA rOTOBLIX Hepremax

Ta6auuna 8.5. CpoiicTBa mnapaanaexorpaMma

1 B
Cc
A E
F
D

JHano: ABCD — pom6.
Jokasare: ZABF=/CBE.

A M D

Hano: ABCD — powmé.
Hokasate: LMBD=/DBP.

Q

D
Hano: ABCD —- pomé6.
Haittu yrom ABCD.

Hano: ABCD — xsappar.
Hokasatb: BFDE — poM6.

A D,
Hano: ABCD — ksappar.
JHokasate: A,B,C/\D, —

KBajpar.

c B c
4 E 5 7 x 6 C
B
P E
F
A /S
A A : ABCD °
Jlano: ABCD — na- Haso: — na A
paJl1esiorpamm.
paJjljielorpaMm. JlokasaTs: MNPK — Hano: ABCD — pom6.
Jlokasate: ABCD — pom6. [DAMOYTOMBHHK. Haiitu: ZBAD.
7B C |gB B cC | g8 B C
V Ll
‘ C1 A1
E A ¢,
A D p| A D, D

Hano: ABCD — ksajpar.
Hoxkasate: A B, C, D, —
HpSIMOYTOMbHUK.

22




3anaum u yhpaXHeHHs Ha roToBBIX HepTeXax

Tabauna 8.6. Tpameuus
ABCD — rtpaneuus.

A D A D F| A D

Hokaszate: LAOB =90°. | Jokasare: BC = DF. JHoxasate: AB = CD.

75¢°

40°
A E D| A D

A E b D
JHano: BE || CD.
Haiitu yrsel Tpaneuuu. Ha#iti yrael Tpaneuuy. Jano: AB = CD.

Haiitu AE w ED.

7 B 5 [ 9 B 5 C
[
(6]
NG
E A D

Jano: AD = 15
Hatiti: nepumetp
TpaneuMH.

Hano: AD = 15. P
Hafitw: CE. Ha#tu: BC.




3apaus u ypaXHeHHss Ha TOTOBBIX uHepTexXax

Ta6auua 8.7. Teopema Paneca
TeopeMa 0 NpOMOPUHOHAJBHBIX OTPE3KAX.

Hawo: [ || m || n.
Ha#itw: AK : KF : FE.

Haro: a || 6.
Haitu: x.

B Hawo: KP || DE.
Hadtu: x.

A

4

Hano: DE = 30.
Hafitu: x u y.

JHano: AC || FD || PK.
Hafitu: x u y.

Haiitu: \‘KN: NC.

A 6 E 25 C

Haitu: AK : KF.

A D
Hano: ABCD —

napaJiie/jorpamMm.
Jlokasatb: BM=MN=ND.

A L [+
JlokasaTb: AB _AL
oKasath: pr-IC

24




3agaun u ylpaxHeHnsd Ha TOTOBbIX YepTekKax

Tabiuna 8.8. CpenHSs JAMHHMSA TPeyrolbHHKa WM TpameuHH

B
1
E F
4 5
A 10 C

Hano: EF || AC.
Haiita: PBer

Haso: MN || AcC.
Hatitu: Pagc.

Hano: Pagc = 40.
Hasitn: Pa,,¢,-

4 B C

%
(o]

A D

Hano: ABCD — rtpaneuus.
JHokaszate: A0 = OC.

Jano: ABCD — rtpanenus.
Haiiru: EF, ME, FN.

Hokasate: MNPK —

napaJlJIeJIorpaMM.
7 B N C 8 B 9 B (o]
M M
P
A c
D
A K Lao: AF = FC, g A E D

Hano: ABCD — pom6.

: BP = PD. Hauo: ABCD — tpane-
Hoxasate: MNPK — Jlokasath: EFKP — uus; ME || CD.
MPAMOYTOMBHHK. NapasyesIorpaMm. Jlokasats: ME = CD/2.

10 B P C
N@
A K D

Jlano: ABCD — Ttpaneuus.

Jlokasate: AB = CD.

11 B 4 C
M
[+

K
L

12 B 2 ¢

A 8 D

Hauo: ABCD — rtpaneuus.
Haéitu: ¢, y, 2.

Hauo: ABCD — Ttpaneuus.
Haittu: x, y.

95



3apmauu u ynpaxHeHHsT Ha TOTOBBIX UepTeXKax

Ta6auna 8.9. HepaBeHCTBO TpeyroidbHHKA

CymiectByer 1M TpeyroibHuK ABC?

1 2 , 3
B B -
/\ /\ /\
A 6 (o A 10 . C| A 7 [
Hano: AB - BC =10
B xakux npefenax meHnsiercst x?
4 5 6 B
B B
8
/\ pp\\ a a
A X C A Cc
A X C
7 B 8 9
B B
x x /}Q y\
A 6 Cc A X Cc
a
A ¢ Hano: x e N
Hano: AABC — paBHoGenpennblfi. Haiith AB.

10
B
A
A 5 ¢

11

[
A
A X B

12 ‘
B
ﬁ
A 8 C

26




3agauu u yhnpaxHEeHHs Ha ToToBBIX llep‘re)xax‘

Ta6auua 8.10. PemeHue NpAMOYroabHBIX TPEYroJbHUKOB

Haitth x u y.

w

B
1 A B
AD B C .
a y D
. a x
o e 23 |
A c| a y D |A c
Hano: ABCD — nps-
MOYTOJIBHHK.
4 5 6
M c c
X
P m X b X
B o
A D y BIA YD B
N K Hano: AB = m.
7B 8 ¢ 9 B 6 C
[\ 1200
a
> B V3
el A .
A B y x | A X D
X
y B Hano: ABCD —
D p | Tpaneuus.
10 B 5 C 11 12
D D
V3
60°
.
A E D B

Jano: ABCD —

tpaneuus. AD = x.
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. 3agaumn u YHpaXHCHHA Ha ToTOBBIX uUepTeXaX

Ta6auua 8.11. Teopema Hudaropa. IlponopiuoHaabHble OTpEe3KH
B NpPAMOYFOJbBHOM TpeyroibHHKe

Halitu x v y.

A X C
Hauno: AB = 13. Jauo:
Hafiti oluHOGKy. AC = 8, BD = 6.
4 5 B C |6
8 C c
459 a 15 20
X : X
A 5 E D ' A A D Y B
Hano: ABCD — na- llato: ABCD —
pasLiesIorpaMM. kBazpar.
7 M 8 9
A 24
6 x 4 D
X 54
A D K
C y B
Hano: AK = 8. Jlano: AB = y
A
10 11 12 o 5 ¢
A 6 6
2
6 2 )
D 6 al
5 A E D
Hano: ABCD —
c X B Cc X B | tpanemms; AD = 9.

28



3agaun ¥ ynpaxKHeHHA Ha TOTOBBIX 4YepTemax

Ta6nuua 8.12. ekaproBbl KOOPAMHATBI HAa IIOCKOCTH

OnpefenUTh KOOPAMHATH BepLUMH TPSMOYTOJbHHKA

1 2 34y
y y
C (6; 4) B c(10:6)
B B C(5;3)
a
:
A (-5;1) D 0 X
ola D x 0 x| | a2 b
Haiitu xoopmuHaThl Toukd C:
4 y 5 y 6g 1Y ¢
A(-1;1 - TN
Y A(-2;2) C
ul \ \J ] 1
0 \ X 0 X
al ml
c B(2;-1 o x| A D(2;-1
(2-1) 0 B(3;0) Hano: 'AB =3 (2:-1)
3anHcaTh ypaBHEHHe OKPYXKHOCTH:
8 9 y
Yo
0 x
X X \
10 y 11 12
jy B
TN N\
c [T~ — === "} 0 1w X
0 4 X ‘
A(0;-6)

Fa¥al



3agaumn H ynpaXHeHHs Ha TOTOBBIX HepTeXkKax

Tabawua 8.13. JlekapToBbl KOOpXMHATHI Ha NJIOCKOCTH

C(1;2)

A(2;1) B(4;1)

M(5;12)

ol

Cpasrute AB u AC

X (1]

X

P(-6;8)

/e

Ha#itu: sin a, cos o, tg o

CocraBuTh ypaBHeHHe PAMOH:

X2+y?=25

4 y 5 y
P{-3;2)
A(1;4)
0 X I 0
7
y y
7 3 0 x|o 4 A X
Haiiti omu6Ky:
0 X !I x
~—y=3
XH+y=9 X24y=16

30



3agaum m yIpaxHeHHH Ha roToBbIX YepTexKax

Ta6nuna 8.14. CHMMeTrpHS OTHOCHTENBHO TOYKH

Hoxasath, uTo Touka O — UEHTp cummeTpidH:
1 2 3
C B
t £ o Vi B
L4 ¥ o
A D
ABCD — napanjenorpaMm
4 S 6
B C B K C B M E C
(5) o (o
A D A P D A TIK D
Hokasath: O —
LUeHTP CHMMETPHH Hokasate: OK = OP JHokazath: ME = TK
7 8
c
B
Jlokasats: O — Jlano: OF = O\E. Hano: 0,0 = 0,0.
LUEHTp CHMMETPHH Hoxkasate: AB = CD. JHokasate: MN = KP.

31



3ajgaun M ynpaXKHeEHHMs Ha TrOTOBBIX YepTexax

Tabauua 8.15. CHMMeTpHS OTHOCHUTEJNBHO NPAMOH

ﬂOKaSaTb, yto Touku A H B CHMMETPUYHBI OTHOCHTEJIbHO

psMon {:

3 A [

Jano: OA = OB.

6 A

Hoxkasate: ABCD —

Hokazats: ABCD —
TIPAMOYTOJIbHHEK.

poMm6.

B
JlokazaTtb, uYto mnpsmas [ — OCb CHMMEeTpPHH:
7 8 ! 9
B I! . c
C XN
(o) 0,
N7 NGAVAY/ N [ I
Hano: ABCD —
Hawo: OK = KO,. NPSMOYTONBHHEK.
Ilpsimble ! ¥ m — oOCH CHMMETDHH: AN
10 glm 11 12 |»
A B
14
N
A O \C ! o m (o]
/ A p| B c
)
D

Jokasats: ABCD —
KBagpar.
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3apgaun u yapaxHeHHs Ha TOTOBBIX 4HepTexKax

Tabanua 8.16. Bekrophl Ha NIOCKOCTH

YkasaTb paBHBIe BEKTODHL.

Ykaszatb paBHBIE BEKTOPHL.

B [ B
1 2 B(2:7)
A C /
D
A D A(-1;3) o
Hano: ABCD — xpagpar. | Jamo: ABCD — pom6. Hafitu: |AB|.

4 54Y
M
y (6;3) C B
b
(3;2) 6
E (4:2)
(1;1) X
l ABCD — pomt, AC =
O' pasuu m_ x .6 A I[chl 10__Haiity_xoo
= ¢ p)mHaTbl
BeKTOpH @ u b? iﬁgg;aqu ARATE Bektopos AB u AD
7 8 B c
B(2;1) C(5;2)
A D E
A(-4;3) D(-1;4)
: CD — - . -
Jokasate: ABCD — ﬁ_;%%glpﬁiggx_aaajbiapame }[I[:;I)OBMI\I/? Bclllc?xaa m:I apanie
TnapaJsyesiorpamMm. EC+CB+BD=EC+BA. BE + ED + DC = CD + AC.
10 B 11 A 2 B
K ,
D E o
A c P B A M c
o __ |Buipasute PK uepes Hoxazars:
Boipasute DE uepes CA.|OA u OB. =%(E&1+BT:).
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3agaud ynpaxxHeHHss Ha TOTOBBIX YepTrekKax

Ta6suua 8.17. Bexktopsl Ha NJIOCKOCTH

Buipasuth BekTOp x uyepes BekToph a M b (ABCD — mapanjenorpamm)

B c

2
B P C

Y

¥ %
A — D A - A M
b b
D
Hokasate: @+ b+ ¢ =0. 6 JHdauo: ABCD —
4 A 5 g [PAMOYTOJBHHK.
5 (¢)
B 135°
JaHo: — 12 D
c B |z |=lz]=1, b Haire: =
Hano: |a |=]% |=lc |. [ |=\2. |AB+AD-DC-OD].
7 A4;4) 8 Haiitu: OA - OP. 9
y B(3;1)
A B
3 1 Hahti
4 P OWINOKY.
B(3;7) C(-4;8) q X .
Hajiti: cos ZB. 0 6 ¢ A(%:-2) C(4;3)
1 12 saa
M(4;5)
O
P
| D
A(-2;3) C(4;2)
1z =2, 15 |=3 3anucaTh ypaBHeHHe
J=2. 10 - . 2.5 1 npsmoiit MP, Kacatens- 3anucaTb ypasHeHHe
Haiitu: |a+3 |, 12 |. BoicoTl BD.

HOH K OKDYXHOCTH.
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3agaun H yaopaXHeHHS Ha roToBblX UepTeXax

Tabanua 9.1. Ilomgo6GHEIE TpPeyroabHMKH

Hano: AABC « AA B,C,. Haiitn

X,y z

1 B 2 B
B,
B1
X Y 4

5 \ /\

A z C A 6 c.lA 8 CA 4 c,
BC
JHaHo: BC - 3.

11

3 B
B1
12 X
8 7
y C A 5 c,

4 A
B .
X y
10 9
A 8 C A z C,
Hano: P = b4,

AXB!Cl

A
B
/\ B,
a b /\
X y
c CA 20 C,

Hawo: a:b:c=4:3:5.

A

6 B,
B
/\ b \
X y
A z C A c C,
Hano: a:b:c=5:6:7. P, =108

7 B
B1
8 9 /\
X y
A 10 C A z C,

Hano: P, . =9.

. B "
8 B,
X
A z c A 1" C

P

15c = 39, P

ABC
)

=26,a:6=2:3.
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3agaun u ylipaXXHeHHA HA TroToBBIX Yepremax

Tabmuua 9.2. IlepBrtii npu3Hak noaoOHs TPEYrogpHHKOB
¥Yxkasath nopofHble TpeyroMbHWUKHM, [0KAa3aTh HX MOJo6ue.

1 B c

2A 3 B
F P
K
c E KA c
5 B 6
C
D
D E
A cla E B
8 g 9 N,
/N ﬁ\
P D ' M
Hauo: ABCD — A D ¢ E :
Tpaneuus.
10 B c |11 B 12 B
3 ﬁ\ (P Kg; F
K M P
F -~ ABC D A c
Jano:—ABCD — A E c Rano: APFC -
HapasienorpaMm. Oapasi/ieiorpamM.
13 3 14 B 15
K P M <
E F\
A
Hano: ABCD — D
A N c A D €l  Tpaneuus.
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3agaun ¥ ynpaxKHeHMs Ha TFOTOBBLIX Yepremax
Ta6nuua 9.3. Bropoil u TpeTHii mpusHaku nogodus
TPEYroJdbHUKOB
Ykasath Mofo6HBle TPEYroJbHHKM, [0KAa3aThb HMX MofoGHe.

1 2 3p
B
B
P 2 A D
38 32 40
8 0 25
35
VAR 4f \s
A CM K|A CF E|lmM 22 EF 3 N
4 ] 6
g 8 __,° B B
4
C
12 12 12
8 12
A 27 D| A 7 D 9 C A D
7 8 9 B
Hano: A
B Ac=2 P
16, 18 20 38 X
1
D B A ¢
A D v10 JHaHxo:
¢ ° c AB-BK=CB- BP.
Jokasatb, yto AABC «» AA,B,C u HalTH KO3DOHIHEHTH OAOLHSI:
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3agauyd u ynpaxHeHHsd Ha TFoTOBBIX 4YepTeKax

Tabaua 9.4. BnumcaHHBbIe Yrasl
Hafith x, y (O — ueHTp OKPYXHOCTH).

>

(2]
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3agaun M ynpaxHeHHs Ha TOTOBBIX HepTemXax

Ta6nuua 9.5. BoucadHble yrael. Yroa MeXAy KacaTelbHOH
H XOpHOH
O — ueHTp OKpyXHOCTH, B8 — TOUYKa KacaHusi

11

,»

B

K
[o4

Ha#tu: £CBE

E

Haitu: ZADB

6 E
&

Hantu: x

9 N
M
P

- Jlokasate: AADK «» AFEK, F
Hautu: £LKFP AK - KE = DK - KF | Haiitu: ME
D A , P
10 c 11 c 112 E
A D E M
B B

JloxasaTs: Hoxasars: K
AABD « ABCD Hokasate: AB>= AD - AC | PE. PF=PM- PK
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3apgaun M ynpaxKHeHHs Ha TOTOBLIX uyepTexax

Tabanua 9.6. PemeHue TpPeyroJbHHKOB

Hanrtu x:
1 2 3
c 15°
x 3v2
450
A 6 B
4 B
¢
159
V3
X
A\
A C

Hantu: AC

Hano: AC =0 Hano: AC = 14
10 12
B

A

O

V13 X 12
6V2
60° A [N B
A 4 C




3agayM ¥ ynpaKHeHHs Ha FOTOBBIX HepTexax

Ta6nuua 9.7. PemeHHe TpeyroabHMKOB
Haiith x u y:
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3ajaun W ynpaHeHHMs Ha TOTOBbIX HepTemax

Tabnuna 9.8. IlpaBHABHBIE MHOTOYTOJABHHKH

@ — CTOpOHa MHOIOYro/ibHuKa, R (rf) — pagdyc ofnHcaHHOH
(BriHcaHHOM) OKpyXHOCTH, O — UEHTP MHOIOYrONbHHKA
Hafitu xonnuectso cropon 3Has OAMH M3 3JIEMEHTOB
MHOTOYTOJbHUKA (a, R wiA r), Haltty 1Ba APYTHX
o
1 5
\
A B
2 6
1500
A B
3 7 B C
Cc
o]
R
400 r
A B
A P D
4 8 c D
A
B E
A a
A B -
A K F
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— 3agaun ¥ ynpamHeHHS HA TOTOBLIX Yeprexax
"~ Tabauua 9.9. IMaomane TpeyrodabHUKa

O — iedrp okpyxHoctd. Halitu niomans AABC.
1 2 3
A .
/\ |
1359
Cc D 8 C 4 B

5

/X

A
4
7

R
) 12 B
B
/\
A 15 C

8 A
13
0
|2
c ] B8
11 B
/M@KX ‘
A\ A 12 D 12 ¢

1A 15 B
Hano: P =84 Hano: £A=2C

{10

6 8
10i i10
A 8 C
9 A a0
(o]
3
Cc B
12 B
9%
o E
8x
24
A D c

B
8
30°
9 c
B
2
[
B
c
D 20
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3agauu u yrHpamHeHHd Ha TroTOBBIX YepreXaxX

Ta6nuua 9.10. Hnowmaas 4YerhipexyroibHHUKA
Haiith nnomans ABCD:

IpsamMoyroabHuk IMapanaenorpamMmm Pom6
1 5 9
8 B c /{\
A C
g p \V
30° 60° 5
A A 1 D
s Hano: AC=8, BD=5
10
2 B 6
B 8 C
/ Zj
L
E 10 D
A A 3 E D A 4
3 7 11
8 B c
9
4. 60° 4V§
A A E D
4 8 12
B
B Cc B E
6 F v
4, A ) /
E
A A D
Hano: EF =16 Hano: AC=8, BD=6
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3ajauM ¥ ynmpaXHeHHs Ha TOTOBHIX uepTexax

Ta6smua 9.11. Nromans uyeTbIpexyrolabHHKa
Ha#ith nuowany Ttpaneumn ABCD:

2 3
B 3 ¢ B C
N\ | 2\
L L
E pl A~ E D |A F 2 D
Hawo: AD =7 Nano: BE=5 Hano: AB || FE
5 6
B 13 C B 7 C
B c
5
300 7
ED | a 37 D A 25 D
7 c 8 9
B B [N c
25
13 =
12 o
36
30" In ’l\
17 D A D A D
11 12
B 7 c B 14 _C B2C¢C
0 25 26
N |
A D A 28 D A 18 D
Jano: AC=17, BD=15
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3anaqn H yIpakHEeHH#A HA roToBbIX HepTeKax

Tabmuua 9.12. Iaomaau ¢uryp

S

u o 1
Haiith oTHowenue naomanen —-

S,

o

A
Jauo: ABCD —

Tpaneuus

A D
JHano: ABCD —
napaJjiyieiorpaMm

11

A D
Jano: ABCD —
Tpaneuus
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3agaul M yNpaKHEeHMs Ha IOTOBBIX uepTexax

Tabauua 9.13. INaomammn ¢uryp
Haiitn nyomane x:

ABCD — napanienorpamm

4 5 6 B K C

=T
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3ajgaum ¥ ynpaXHEHUS Ha FOTOBHIX YepTemax

Tabauna 9.14. INaomanes Kpyra M €ro yacreld
R — papdyc kpyra, O — UeHTp.
Halitn nnomans 3awrrpuxoBaHHoW urypst.

A
/
F
03
R
0, o, 15
A D | O 20 o,
Jano: ABCD — npsmo-| Haro: R =R, =R;= o, o,
YTOJbHHK; R, = R, = 1 =R,=2 Ry= 3 Jano: R=R=R.=R= 4

10 B

02

A 10 O,
Hano: R, =10

Hano: R =R,=R.=R;= 2

12

Jano: R =R, =R, =4
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OTBeThl. YKaszaHud. Pemenus.
7 Kaacc.

Ta6auna 7.5. 6. AAMH=APNH (no Il npusuaky), T.k. £LMAP=
= LNPA, ZMPA = £/NAP, AP — o6masa cropona. AAMH = APNH (no
Il npusuaky), T.k. AM = PN, ZAMH= ZPNH (u3 pasenctea AAMP u
APNA), «/MAH= /NPH (/MAH= 180° - ZAHM — ZAMH,

ZNPH = 180° — ZNHP - ZPNH).

Ta6auua 7.6. 6. Yxasarue: LAEB= /CEB 9. Yxazanue: BOCIOJb-
3oBaThcsl paBeHcTBoM AADF w ACDE, otkyna

#/DAF = #/DCE uw £AEC = Z/AFC
Tabauua 7.7. 8. Ha. Pewenue. /BAC=2BCA= 80°, torma
ZBAP= 80° - 40° = 40°, /KPA = £PAK=40; °

otkyna ZPAC=ZAPK u a ||
Ta6auua 7.8. 6. 34°. Pewenue. AZNMP + LMNK=180°, otkyna .

ik

NK || MP, ZMPK = 68°, ZKPT = 34°. Orciona ZPTK=4TPM =34°.

7. Yrkasanue: uepes Toyky C 1npoBecTd npaMylo, napainenniyio AB.
8. Jlokazamesvcmso. LAME + /BEM = 180°, Ttoraa

ZOME + LOEM = 0,5 (LZAME + £BEM) = 90°,

torna ¥3 AMEO. /MOE= 90"

Tabauna 7.9. 12. 30°, 60°, 90°. .

Tabauua 7.10. 1. 90° Pewenue. ZABD+ /BAD+ LCBD+
+ £DCB=180°; 2 (£ZABD+ £CBD) = 180°, ZABC =90°. 2. 80°. Peuwenue.
ZABC = 180° - 2 (LOAC + LOCA) =

; =180° -2 (180° - LAOC) = 180° - 2 - 50° = 80°.
5. 360°. 8. 20°. Pewenue. «DFB=110°, LADC =140°, o1kyza
ZA=20° 9. 180° — (o + B +7y). ¥Ykasanue: £BEC=a + .

Ta6amna 7.11. 3. AABD = ADCA; AABE = ADCE. 4. 8. Ykasanue:
OTJOXHUTb Ha Jyuye BC otpesok CD = BC. Paccmotpetrs AABD. '8. 14.
Yxkazanue: mokasatb, uto AABE — paBHoGeJpeHHBIH.

Ta6auua 7.12. 3. Ykasanue: pacemotpetb AAOB u ABOC. 5.
JHloxazameavcmeo. ABOE = ACOF (no Il npusuaky), oTtkyma BA = CD
KaK COOTBETCTBYlolIHe BhicoThl. 8. J[Jokasameascmso. ACOD = AAOB (no
Il npusuaky), otkyna <D =«B u DC || BA.

Tabauua 7.13. 1. Ykaszanue: nposectu OB. 2. ¥Yxaszarnue: npoBecTd
KacaTebHYI0 K OKpyxHocTaM uepe3 Touky A. 6. Hokaszameascmso. Ilyctsb
Touku M, N, P, K — Ttouku Kacauus cropon AB, BC, CD u DA ¢
OKPYXHOCTbI0 cooTBeTcTBeHHo. Torma AM =AK, BM =BN, CN=CP,
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3ajaun M ynpaKHEHHS Ha TOTOBLIX 4YepTemxax

DP=DK (samaua 3), AB+CD=AM+MB+CP+ PD=AK+ BN +
+ NC + KD =AD + BC. 1. ¥xasanue: Jlokasath, uto ABOM = ADON.
8. Yxaszanue: ZCAB=90° -~ ZBAO. 9. Ykasanue: JloxasaTb, 4TO
AOED = AOCD.

8 kaacc.

Tab6auna 8.1. 9. [Joxasameavcmso. Ilpoeenem AC. AC nepecekaer
EK B Touke O. CO=0A, BO=0OK-KB, OD=OE-DE. Tak «xax
OK = OE, o OB = =0D. 3uauur, ABCD -— napaiiejorpamMm.

Tabauuna 8.2. 3. Joxazamesvcmso. Tak kaxk ZLADM = ZCBE, 10
ZABC = ZADC. ZBAD = ZBCD (xak cOOTBEeTCTBYyIOIlM€ BHEIIHHE YIJIbl
AAMD w ACEB). Orciona ABCD — napamnenorpamm. 6. [Joxasamerscmso.
ABNC = ADKA (no nepsomy npusnaxy), otkyga BC = AD. U3 pasenctsa
AABM = ACDP. AB = CD. 3uauut, ABCD — napansejorpamm. 8. Yxa-
3aHue: J0KasaTb paBeHCTBO TpeyrosibHHkoB ABOC u ADOA. 9. ¥Ykasanue:
IoKa3aTb, yto AAOB = ACOD.

Tabauna  8.3. 4. [lokazameavcmso. /ZPBK + Z/ADC = 180,
LADC + ZBCD = 180°, otkyna £PBK = £BCD. 5. [Jokasameascmgo. U3
paBeHctBa AABC wu ACDA (no 1 npusnaky): «£PAD= ZBCE.
AADP = ACEB (no runotenyse W octpomy yray). Ortciona AP = CE.

Ta6auna 8.4. 3. Pewenue. Uz ABOE (LE=90°, 2B=30)
OB =20E =8, BD=20B=16. AC=BD =16. '

Ta6bauna 8.5. 3. Pewenue. Ilyctv £DBE = x, torna ZBDE = 2x.
Us AEBD: x+2x+120°=180°. x=20°. ZADB=40°. Torna
ZADC = ZABC=80° ZBAD=/BCD=100°. 5. [okazameavcmso.

Z/BAN + ZABN = % (LBAD + ZABC) = 90°,  otkyna w3 AABN

ZN =90° Torma ZMNP=90°. AuanoruuHo pmas papyrux yriaos MNPK.
6. 60°. Yxasauue: nokasatb, yTo ABCD — pasHoctoponnuid. 8. Hokasa-
meavcmeo. AB,=B,C,=C,D,=DA, (u3 pasencrsa: AA BB, =ABCCx=
=AC,DD, = AD AA)). Tlyete £BB\A, = o, Toraa

ZBAB, = ZCB,C, = 90° — a. ZAB,C, = 180"~ (o + 90° - o) = 90".
3nauut, A B,C,D, — xBajpar.

Ta6anua 8.6. 5. 60°, 60°, 120°, 120°. Pewenue. £LBCA = <CAD

1
(kak  BHyTpeHHMe HakpecT Jexaime), ZCAD = ZBAC = 6] ZBAD =

= % ZADC  Tlyete ZCAD=x. HUs AACD: x+2x=90 x=230%

/CDA = Z/BAD =60° ZABC = ZBCD = 120°. 6. 5;—‘1; ”—;—‘i 7. 10.

Yxasanue: AACE — pasHoGenpenuniii. 8. 15. ¥Yxasanue: TpPeyrojibHUKH



3agaud W ynpakKHeHNs Ha FOTOBBIX UepTekax
ABD n BCD — npaMoyroavHble paBHoGeppeHnsie. [lpoBecth BE L AD.
9. 40. Pewenue. /BCE= LCED =30% ZOAD= LOEA + ZAQE, otkyja
ZAOE = £ZBOC =30° ABOC u AOAE — paBHoGeapennbe, BO = OA =
=AE=5. Ws AECD (LC=90", LE=30°: CD= —ED=10.

2
Pogen =5+ 15+ 10+ 10 = 40.

8 7
Taé 87. 3. 6. 4. =16,y=14. P . == :
abanna X y euenue. - = oo
x=16, y=14. b. x=25; y=4375. 6. 1:3. Pewenue. Iposegem
KE || BM. AE : EM = AK : KB, otkyna AE =EM =2.

KN:NC=EM:MC=2:6=1:3

7. 4:1. 9. Yrasanue: ABDC — paBHoGenpeHHbIH,
Ta6auua 8.8. 1. 14. 3. 20. Pewenue. Pyp.=AB +BC+AC, =

= (AB+ BC + AQ)= 20. 5. %Q, ;, %. Pewenue. ME — cpegssis
f.nmmg AABC, ME=%. Auanorwsso, FN=%. EF =MN-2ME=
4 g ; b_ as= b ; 2 6. Yxasanue: npopectw gvarowany BD u AC.

8 Yxasanue: EF u PK — cpennue aunun AABC u ADBC cooTBe CTBEHHO.
9 Yxasanue: nposecty BF || CD. 11. 5; 6; 7. 12. 4 u 6. Pewenue.

lIJm tpaneunu PBCK: L— =x. Hns tpanenun AMND: 5 =¥
+Peirasg cucTeMy, nojyyaem: x—4, y = 6.

: Tabauna 8.9. 3. Her. AC+BC=7+BC, AB=10+3C, Tte.
-AB > AC + BC, uto neBosmoxuo. 4. x € (1;9). Yxasanue: BC - AB <
"< x < AB + BC. 8. x € (2; 10). ¥xasanue: npopiuth memuany CD Ha ee
:ﬂ,mmy (rouka D,). Paccmotpers ACBD,. 9. 2. 10. 7 uau 8. 1. 7.

Ta6anua 8.10. 3. ! (cos o tg 20 - sin a); M. Pewenue. W3
cos 2a
"AADC: AC =1[cosa, DC=1[sina. U3 AABC: .

=lcosa; BC=1lcosatg2a. x=BC-DC=1Icosatg2a—1Isina.
cos 2a

;4. m(sinp-cosPtg(B-a). 6. mcosa; mcos’a. 7. actgasinP;
cctgacosP. 9. 8. Pewenue. Ilposenem BE L AD. ZABE=30°. U3
{ AABE: AE=BEtg30°=2. AD=AE+ ED= =8. 10. 7. Pewenue. U3
j’fACED: ED=CE c¢tg ZCDE=1. AD=BC+2ED=5+2=7. 1L :1—\@-

3
Pewenue. Us AADC: AC =2DC =8. AE = EC = 4.
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3ana‘l“ H ynpaXHeHHs Ha roToBbIX ‘IepTelKax ~
Us AABE: BE = AE tg 30° = f%r?’—. 12. 103,

Tabauua 8.11. 1. Pewenue. AD=13-~3=10. U3 AADC: AC=
=100 + 16 = V116. H3 ADBC: BC =5. Hs  AABC: AC =

V132 -5 =12. 12 116. BD%3 2. 43 u 83, 6. 12: 16.

Pewenue. Us AABC: tg ZABC= -;% = % Us ACDB: tg ZCBD =

I

£
.
. Mycrs x =3k, y =4k Q@kY+ (4k)y=20% k=4, x=12, y=16. 7.

X
Y
3 15
y . Pewenue. Ilycte AD=y, torna DK = 8-y. Hs AAMD:
MD? = 62 - 4% W3z AMDK:

21

MD*=4-@8-~yf=36-y"=16-B8-yf y =

2 .
Hs AAMD: x= Vg - 21) =%x/ﬁ. 8. 1213 u 18<13. Vasanue:

4
CD=vVAD -DB =36. 9. 9V13. 10. 35. Pewenue.

AC*=AB - AD. 36 =AB(AB-5). AB=9.

N3 AABC: x=VAB?-AC?=3+5. 1. 12V2 wu 16. Pewenue. Us
AADC: CD=+32. HWs AABC: 32=2.-BD. BD=16 y=
=AD+ DB =18. s ACDB: x=BC =162 + 32 =122, 12. 42.
Ta6auna 8.12. 7. -2+ -2°= 4. 8. x-3)? +
+(y-3P=25 12. (x -2+ 4’ = 1.
Ta6auna 8.13. 3. 08 -06;, -

y=-—\f§x+4\/§. Pewenue. y=hkx+b — ofumee ypaBHeHnue npsMoi.
k=tg120°=-V3. y=-V3 x+b. Tax xak y (4)=0, 0o —4V3 +b=0,
b=4V3. y=—V3x+4+3. 10. 5y-3x+7=0. Yxasanue: k u x
HAXOAATCH M3 CHCTEMHl

5, x=-3 6. y=15x. 8.

Wl

4k + b =1,
—k+b=-2.
11. Pewenue. Tlpsmasi Yy =— 3 He IepeceKaeT OKPYMKHOCTb.
Ta6auua 8.14. 7. Ykazanue: pokazatp, uTo O -— cepenuHa OTpe3Ka
0,0,. 8. Yxasanue: M — LeHTp CHMMETPHH OKpyXHocTei. 9. Ykasanue:
[0Ka3aTh, UYTO paJHyChl OKPYXHOCTeH paBHbl H O — LeHTp CHUMMETPHH.

Tabauna 8.15. 5. Jokaszameascmso. AACD = ABCD, orkyna
LACD = ZBCD. Ortpesok AB nepecekaer [ B Touke E. AACE = ABCE,
otkyna AE = BE, LZAEC= £BEC = 90° 8. Ykasanue: [0Ka3aTb PaBEHCTBO
pamuycoB okpyxuocteit. 11. Joxasameascmso. Tak Kak | — OCb CHMMETDHH,
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; 3agaun ¥ ynpaKHeHHS Ha TOTOBBIX YepTeXax
10 LA =4D, £/B=/C. Tak kak M — ocb cumMeTpuu, T0, LA = £B,
LD =/ZC. Torma LA=/B=4C=4D =90 u ABCD — npaMoyrojbHHK.
12, VYxasanue: Tak kKak [ — ochb cumMmeTpud, To ZA=4ZC wu
AD =DC. Tax kak m — ocb CHMMeTpHM, To LA = 4B, «£D = ZC.
Ta6anua 8.16. 4. Ja. Pewenue. a=(2; 1), b= (ﬂ) 5. (-——_3_6).
6. AB 3;_9), AD (8; - 5). 7. Joxasamerscmso. AB (6; ~2), DC (6; — 2).
Tak kak AB = DC, 1o AB=DC u AB || DC w ABCD — — NapaJlie/orpaMm.
8. ﬂoxaaameﬂbcmso EC+ CB+BD=ED. EC+BA=EC +CD=ED. .10.

DE = - -2— CA. 11. PK= —é- (OA - OB). 12. Yxasanue: TNPOATHTh MeIHaHY

BM Ha ee pmuny.

Ta6auua 8.17. 1. z:a—%z. 2. z:%(a—E). 3. z:E—-;—a. 4.

Hokaszameavcmso. ChoxUB [0 MpaBUay [apajjejorpaMMa BEeKTOPH a U
b, nonyunM Bektop d Takoit, uto |d| = |B| = |a|, Tak kax napajiie/iorpamm,
TMOCTPOEHHbI HAa BeKTopax b W @ GymeT poMGoM ¢ TymbiM yraom 120°,
a MeHbluas [MaroHaib TaKoro poM6a paBHa ero CTOpOHe. d W C paBHbI

0 MOLYJI0 ¥ [POTHBONOJACKHO HampapjeHel, nostoMy d+c¢:=0, Te.
a+b+c=0. 5. Yrazanue: cnoxuTb BeKTOpol a H C. 6. 6,5. Peuenue.

AB + AD=AC, AC-DC=4D, AD-0D=40. |A0| =65 7. -4
BA - BC
[BA| - [BC|

V7. Pewenue. |E+E|='\I(E+E)2 =\/E2+52+2'd-3 =
=VE+9+2-2-3-05 =19.

11. y =9 — x. Pewenue. OM (2; 2). [ycty Touka E (x; y) JexuT Ha Ips-

moii MP. Torna ME (x—4; y-5). ME-OM=0. 2x-8+2y-10=0,

y=9—-x. 12, y=06x -~ 14.

Ykasanue: cos ZB = 8. 8 9. AB-AC=0. 10. V19,

9 kuaacc.

Ta6auua 9.1. 3. 10,5, 7,5. 4. 20 i8; 16. Yxasanue: k =
P

@ TaBc

—1-9 5. 16; 12. Pewenue. a:b:c=x:y:20=4:3:5.
ABC

k=1k y=3k 20=5k k=4 x=16 y=12 6. 30; 36; 42.

% Tabauma 9.2. 4. AABC «»» ACAD (no mBym yriam).

¥. AABC © AADB « ABDC. 9. AMPK » ANEK © ANPO » AMEO.
12. AABC © APBK « AFCK. 13. AABC » AKBP © AMEP « NEC.

% Ta6auna 9.3. 5. AABC «» ABDC J[loxazameavcmgo. £LC — o6uuH,
== = == = — 9, AABC « APBK. Joxaszameascmeo. /B — o6mui,

53
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%% = —gi[% 10. AACB «» AA,CB,. Loxasamesvcmso. LC — obumwi. Ha
AcC BC "AC B(C
AACA,: cos AC—E' 3 ABCB: cos £C = BC AC - BC=COSLC.

k=cos ZC. 11. AABC «» AAB/C, k=cos ZC. 12. AABC « AAB.C,
k=cos ZC.

Ta6auuma 9.4. 1. 60°. 3. 90°. 4. 140°. 6. 160°. 9. 55°. Pewenue.
NpoBenem DC. 4£DCA =«£DBA =35°, ZADC=90°. Hsz AADC:
£DAC = 55°. 10. 25°% 130°. Pewenue. [posenem BC.
«BCE = ZBAE = 25°, 4BCE = Z/CBE = ZCAE = 25°, ZBAC = 50°,
ZBEC = 130°. 11. 50°. 12. 60°. Pewernue.

£ZBAD = ZBAC + ZCAD. £BAC=20°, LCAD=40°, £BAD = 60".

, Tabauuna 9.5. 1. 50°. 8. 70°. Pewenue. ZAEB= 100",
£DBE = £LEAB = 30°, £LEDB = £AEB - «4DBE =70°. 4. 30° 6. 50°. 7.
o+ B. 8. Hokaszameavcmso. ZDAE = £ZDFE, £DKA = LEKF,

ADAK » AEFK (1 npu3Hak), oTKyAa % = %{g DK - KF = AK - KE. 9.
2. ¥xasanue: BOCHOMb30OBaThCs pesyabraToM 3anaun 8. 11. Jokasameavcmso.

Tposenem BC u BD. AABD «» AACB (cm. 3apasy 10). i—? = %—%,

AB?=AC - AD. 12. Ykasanue: TnpoBecTH M3 TOYKH P KacaTelbHyl K .
OKPYXHOCTH H BOCIOJIb30BAaTbCsl pe3ynbTaToM 3anaun 11

Ta6auna 9.6. 1. 3V2. 2. V37. 3. 1.
a sin (o + B) 7 m sin y

5. - 1. — . PeweHue.
sina sin (o + B)
Ws a4BD: 2 - BB, ,p_msiny
sin B sin y sinf
Us AABC: —2— = AB

~7 sinB sin(a+B)
m sin P siny _
~ sinp sin (o + B)

_ _m sin y
sin (o + B)’

bsinasin (@ +B) .
8. ( Jél. Yrkaszanue: HalTH

sin B sin y
AB us- AABC satem pacemorpets AABD 9. 12, Pewenue. Us AABC
134 14218 5 12
cosﬂ—m—ﬁ-sm ZA = 3
o R
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U3 AABD: BD=ABsinZA=12. 10. 1 u 3. Pewenue.
x2+16—2~4-x-%=13. X*—4x+3=0, x=1, x=3. Jra oboux

CJiydaeB HEDaBeHCTBO TPEYroJibHHKAa BLINOJHAETCS.

1 2m\/l+ 2sifa  4sinacosP

sin® (o + B) sin (@ +B)
Pewenue. Tlpopium wmenuany BD ua ee nauny (puc. 1).
Pacecmotpum ABCD,. Vs ABCD,: BC = _?%_rp_im_a. Us ADBC:
sin{fa + B)
2.:..2 2 o
DC=\/m2+ ?rgsm o _4m‘smacosB
sin® (a + B) sin (o + B)
. 2 .
AC=2m\/l+ '225m a_ 4§1nacosB.
sin® (o + B) sin (o0 + B)

[-] o . AC — AB .
12. 15 i 105°.  Pewenue. Hz AABC: sn 30° - s 2C

6 V2 12 . 1 e _ yace. _inRe
T = w20 sin £C = L 1) £ZC=45°2) «C=135% 1) x=105"
2

2) x=15°

Ta6auuma 9.7. 1. 25231 ‘tgm. 4 ,COS ¥
cos asin B cos a sin f§ cos @
a a

Peweque. W3

AABC: AB= - w3 AABD: AD = ——— u3s AADE:
cos o cosa sin B
AE = —2593Y . Y AAFE:
cos a sin B
acosytgeo a cos y

cosa sinf’ Y= cos a sin Bcos @

g, beosBsiny beosBsiny g X G2 94C 4. cos B, rie
tgatgo tgasing

2, 2 2 :

AC = —2%— 4. cosx = b+c actgza's. bsm.y g

sin o 2bc cos a sin B
6. sin x = ﬂ-?g—a (BO3MOXHBI [Ba 3HAuUeHHMs yria).
7. MLS“LE 8 x= _BD sin (B +7), BD = Nb*+d?—2bd cos a.

sin (o ~ B) siny
9. sin x = m-BD, rae BD = un_g’ BC = VBD? + a&® — 2BD a cos a.
BC sin f

10. VAD? + DC? + 2AD - DC sin (y — B), rae AD =d tg p;
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MB’
BC = N8* + m? - 2bm cos (@ + 7).

C= QD—S;—%ZL}Q. 1. x=VMP + BC?, tgy= B¢ rae

_ _msina
sin (o + B)’

CIF +a® - BD? csin(® + I!

12. . L ta - B B
cosx=—opc.cp ' ™ BTy

DC = \lbz + (c sin ]2 _2bcsin Bsina

sin y siny

Ta6bauua 9.8. 1. 18. Pewenue. n = %%0,—= 18. 2. 12. Pewenue.
180°(n-2)=150°n, n=12. 3. 9 Pewenue. [lepsoii cnocob6:
ZABC= 140°, nanee xak B 3anaye 2. Bmopoii cnocob: Tak Xak cyMMa BHelll-
HHX YIVIOB BHIIYKJOr0 MHOroyroJbHuka 360°, to n = 360°:40°=9. 4. 10.

o 180° a3 3.
5.r——2—gtg—n‘,R _—IW&R—a,f— 2,r:=R—2~.

2 sin

Tabauna 9.9. 3. 16. Yrasquue: AC = DC V2 =82, 7. 27. Pewenue.
HpoaeneM BD 1 AC. Ws AAOD: OD 4, BD=BO+0D=9.

S .6-9=27. 8. 30. Pewenue. Ins AABC (LC 909

asc = 2

a+b-c¢ a+b+c
r= = —c=p-¢, p=c+r

2 2

p=13+2=15. S=p-r=15-2=30. 9. 27+ +183. Pewenue.
Tposenem OF 1L AC. W3 AAOE: AE=3V3. AC=3+3 +3. Uiy AABC:
AB =2 (33 +3).

% 23+3V3) - @+33)- 3 9‘/—(1+\1’)2—9«1§ ) +3).

10. 294. Pewenue. AC : CB=AD : DB=3:4. Ilyets AC = 3x, BC = 4x.
Bx)’+ (4x)’=35% 5x=35 x=7. AC=21, BC=28. S= —;— - 2128 = 294.
11. 336. Pewenue. AM =AD =12, CK=CD = 14,
BK=BM=(84-(2-12+2-14)):2=16.
AB =28, BC =230, AC =26, S=p(p - a)p - b)p - ¢) = 336

12. 3000. Pewenue. Na ABCD (DC =8x, 4D =90°) BD = 15x.

-16x - 15x, x =5, S=600-5=3000. .

Pugc=25x. S,pc=25x-24= -;—

56
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Ta6auna 9.10. 3. 78. Pewenue. Us AABC BE=+V4.9 =6,
1

Sipc= 3 6-13=39 S,;,=2S,,,=78. 4. 120. Pewenue. Ilyctp
AE=FC=x. Vs AABC: x(16 +x)=36, x=2. AC= =20, S,,~ 60,
43

S, 5ep=120. 7. 20V3. Pewenue. Us AABE: AE= - 4. Hs ABDE:
DE=1, AD=5 S,,=5-4V3=20V3 8. 12V2. Pewenue.
Scop=7 43 sin 45" =3 V8. S,0,= 4S 0= 12 VI, 1L 1404. Peusenue.
AB : AF=BE:EF=13:5. AB=13x, AF =5x. Us AABF:

BF =12x=36, x=3. AD=AB=39, S=39.36=1404

, 12.  320. Pewenue. Wz ABOC: 4x*=64, x=4, BC=20,
S=2-8-20=320.
Ta6amma 9.1. 3. 25,  Pewenue. Ilposenem CK || AB.

DF=FK=2 DK=4, AD=17. S = 3‘2“7~5=25. 4. 253, Ykasanue:

AE = % (AD + BC). 5. 625. Yxasanue: h = % (AD + BC). 6. 192. Pewenue.

é-(25+7)=16. Us AACE:

CE=V20P-16>=12. S=12-16=192.

7. 144. 8. 120 V3. Pewenue. Us AACD: AD = 12 V3, AC = 24. IIposenem
122

Ipoeenem CE L AD. AE =

BE L AC. AE = EC = 12. Us ABEC: BC = ——\/3=—=8\1§.
S 600 = 8——\5—*“2—12—*/—3 12=1203. 9. 3630. Pewenue. Wz ACOD

(£LCOD=90): OF = r= 3536 = 30, AB = 2r = 60.
—;—(AB+ CD)-AB=%(60+61)-60=3630

Sascp =

10. 65 L 11 468. Pewense. Iposenem CE || AB. CE =25 ED=17.

3
- 28 .
Sepp=204 h= oE2 o 22009y g L2890y 468 12,
42. Ykasanue: TPOBECTH CE || BD. Hairu S,
Ta6amua 9.12. 2. 6:5. 5. 11:4. Peuwenue.
- 9.5-4-3 33 11
‘Sl ZSQ=(SI+S2—SQZSZ= -—4-—3'— = —1-2—=T



3agaun M ynpaxHeHHs Ha TOTOBBIX UepTekax
8. 54. Pewenue. S,:S, = BK: KD = §,:8,=5:4. 9. 27. 10. 1:3.
12. 1. Pewenue. S p.= Su50 — Sz = Saco = Saen = Scoe-

Ta6auna 9.13. 5.

1 1

1 I 1
Sase =5 AB - hap =5 Suscor S= 5 Sascn Ssce = Sarn=7 Sascr =3 S

7. 2S. 8. 25 9. S, +8S, Pewenue. Tlposenem EF. S,.,=S,.=3S,
See=Sup =S, (cMm. 3amauy 12 rtabmiua 9.12). S, =S, +S,. 10. 2S.
Pewenue. Tlpoenem MP. MBCP wuw MADP — napanneiorpaMmsl.
Susce = 2Sukr Suave = 2Suee Sasco = 2 (Syep + Sy = 2S. 1L S, + Sy,
12. S, +S,+ S, + S, Ykxasauue: nposectu MP, paccMOTpeTb Mapasesio-
rpaMmmet MBCP u MADP.

Tabauuna 9.14. 2. 60n. 4. 24n. 5. (%E - \/TZJ R®.  Pewenue.
R2N2 nk? . 3n V2
S,ope =. T S, = 360° 135 _SAOPE=R2 (—8———4— 6.
2
82— g—g— o+ g} 8. 300 - 13n. Pewenue. 801020304 =15 - 20 = 300.
S=300-4n -9 =300 - 13n. 10. 12,5 n. 11. 16 — 4n. Pewenue.

S0000 =4 = 16. S, = 16 — 4.

17234

2
12. 16 V3 - 8n. Pewenue. S, , ., =§T"—‘°’—=16 \3.

S, . =16v3 -0,5-7-4%2= 16 V3 - 8.

MNK —
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