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Xoponio H3BECTHO, KAK MHOIO BpEMEHH, OCOOEHHO Ha Ha4anbHOM JTalle
H3y4E€HHSA Fr€OMETPHH, 3aHUMAET BBIIIOJTHEHHE YEPTEKEH. YUEHHKY 3a49aCTYIO0
JIer4e pelIMTh 3aJady, Y€M CAENIaTh K HEH pPUCYHOK. UMEHHO IO3TOMY IUIs
oTpabaThiBaHUsA HABRIKOB PENICHUA 33124 BHIMOAHO IOJIb30BATHCA NOTOBHIMH
yeprexxaMid. JTO 3HAYMTENILHO yBEJIHYUBaeT 00bEM paccMarpHBaeMoOro Ha
YPOKe MarepHasa, noBemaeT ero 3¢ peKTrHBHOCTb.

ITpennaraeMoe nocobue ABIAETCA JOMOIHHTEIBHBIM COOPHUKOM 3ajad
[I0 TEOMETPHH I y4YalMXcs 7-9 KIacCOB M OPHEHTHPOBAaHO Ha y4eOHHK
A .B. Iloropenosa «I'eomerpus 7-11». [Tocobue cocranneHo B BUa€e TabIIHI
U coaepxut 6onee 400 3agay ¥ yImpaKHEHHH 10 T€OMETPHH IS YYEHHKOB
7-9 xnaccos.

3aga4yu Kax oM TabMIBI COOTBETCTBYIOT ONIPEAEIIEHHON TEME MIKONBHO-
I'0 Kypca IULITaHUMETPHH.

YcnoBHus HEKOTOPHIX 3a7a4 NPEACTABIEHE B TPAJAUIHOHHON CTPYKTYPpE:
«laHo — Haitt» mwnm «Jlano — Jloka3are». B Tex ciryyasx, Koraa 3ajgadM
MOXHO OOBLeAMHHTH B rpyImimy, 3agaHue c(pOpMYyJIMPOBAHO B BEPXHEH 4acTH
TaOIHIIBI.

B nocoduu 13 Tabmun nis 7 knacca, 17 Tabmun g 8 knaccan 14 rabnni
s 9 kiacca. OHO npeiHa3Ha9€eHo MpeXxae Bcero s o0ydeHns NIKOIbHHKOB
CaMOCTOATEIIPHOMY PEIIEHHIO 33139 1O TOJIBKO YTO M3y4CHHOMY MaTepHary.
3anaHus nocobust MOTyT TaKKe HCIIOJIB30BaThCA )1 OPraHU3alHK CAMOCTOS -
TENBHBIX ¥ IPOBEPOYHKIX paborT.

MHorne 3a1aHus 1ocobus MOryT OBITh penIeHBI YCTHO.

K 6onpmIMHCTBY 3aJay M YIIPaXEHHH NPHBEEHE! OTBETHI, YKa3aHHUA
M pELICHHA.



B KHHTE MPHAATHI CIICAYIOLIHE YCIIOBHbIE 0003HaYeHNUA:

B
PaBHBpIC OTpe3ku Ha 4YepreXkaX OTMEYEHb! OJMHAKOBBHIM
KOJHYECTBOM ILITPHXOB, PaBHBIC YTl — OJHHAKOBBIM
E Q  konMuecTBOM AT, 32 HCKTIOUEHHEM HCKOMBIX YITIOB.
Hapuncyuxe BE =BQ,EF =QP, /A= /ZC, ZEFA = ZQPC.
A F P C
— 10 e AB=10cm.
A B C
A
420 £LABC = 42°
B C
D
£LDEF =90°,
]




Tabmuua 7.1. H3mepenne oTpe3xkos

Hano: AB=28 cM, AC: CB=4:3.
Hantn: ACu CB.

1 2
@ @ ® ® L @
A B C M K P
Jlano: AB =6 cM, BC =9 cMm. Jlano: MP =12 cm, KP = 3 cm.
Haiimu: AC. Hanmn: MK.
3 4
6,4 cMm 39cMm o ° o
D E F K L M N
Hano: KM =9 cMm, LN = 8 cMm,
Hano: DF = 9,3 cm. KN=12cm.
Haittu omnbky. Haimn: LM.
S 6
o el ® @ ® & il —
F H T D A B C D
1) Hano: AB = CD.
Hano: FT=11 cm, HD =9 cmMm, Tokasars: AC = BD.
_ HI=5cm. 2) Jlano: AC = BD.
Hawu: FD. Hoxa3zars: AB = CD.
7 8
@ —— @ ® @ o
K P E D E F
HNano: KP—- PE=3cm, KE=121 cm. Hano: DF = 24 cm, FE = 3DE.
Haittu: KP u PE. Hairtu: DE u FE.
9 10
@ o @ o—f—0——0—At—4——0
A C B A B C D E

Hano: AB=BC, CD = DE.
Haitry: 1) BD, eciu AE = 20 cm;
2) AE, ecniu BD = 12 cm.




Tabmuua 7.2. H3MepeHHe yrioB

1 A
Haitru: ZAOC.
B
45°
21° C
0,

Jano:
éEDK 36°.
AFDK :
HaHo:

Jlokasarth: .
ZBAD = ZCAE.
2) Hano: £ZBAD = ZCAE.

Hoxaszaty: £LBAC = LDAE.

3 .
4 JlaHo:
D ZABC =172°, ZABD = 100°,
ZDBC - ZABD = 26°. ZCBD =4 ZABC.
C Haiimn: HaiTn:
B ZABD w ZDBC, ZABC u ZCBD.
1) daHo:
ZBAC= /DAE

M
N JlaHo:
ZMOK = 110°,
LMOP =13°,
P /NOP=64°
19, p Haittn: ZNOK.

Jloka3aTth:
ZAOD

HaHo:
KO 1 AB,
DO 1 OE.

6 4 Jano:
C ZABD = 85°,
ZCBE = 45°.
40° D Haiiru: ZABE.
B E

= ZKOE, /DOK = ZEOB.

9 4 B
1) lano: ZAOE = 96°
C Haitu: £ZBOD.
0 2) llato: ZBOD = 42°,
D Hairru: ZAOE.
E

é

C lamo: ZABD = 105°,
ZABC : ZCBD =13 :4.
Hattv: ZABC, ZCBD.




Tabnuna 7.3. CMexHbI€e YIUIbl

1
BXQ

Hano: o — B = 30°.

\o

Hano: o =90° + .

Jloka3ars: 42 = 43.

Hanti: a, . Haimn: a, B.
3
B
a B a
Haso: a = 3. Hano:a:B=1:5.
Hairru: a, B. Haitmu: a, .
S 6 JlaHo:
£l + /2 =180°
Hano: Z1 =

Jokasare: 1) ZABC = AACB,
2) £LDBC = /BCE.

7 D

E

Hauo: /1 = /3, /2 = /4.
Haittn ommmbky.

N C
A123K3ﬂ34p
F

D C
E
A B
O

Haitru: ZDOE.

i
B 37 E
A

Haiimn: ZBAC.

10 B C
4 108 :é
0, D

Ha#ru: ZBOC.




3a1a98 B yOpa:KHeHHAS HA NOTOBLIX YepTexax

Tabmua 7.4. CMexnbie H BepTHKAIbHDbIE YIJIbI

Hoxasare: 1) £1 = £3;
2) L3+ £4 = 180°.

1 2
A B C
o Fe
D o) 23 2 390 E
A D
Haitu: ZAOB, ZAOD, ZCOD. Havtu: ZBOC.
K 4 A C
F O
D B
Jlano: ZAOD + ZAOC + ZCOB = 210°.
Havimv: ZFOE. Haittu: Z40D n ZDOB.
> F 6 F A
p
a
E E B
0 B o &
D D C
Haiitn; ZAOF, Hairru: ZEOD.
7
Jlano: /2 = /3.

Hano: Z1 = £2.
Jlokaszate: ZBAC+ ZACD = 180°




Tabnuna 7.5. IIpH3HaKH paBeHCTBa TPEYTrOJIbLHHKOB

HaiTv nmapel paBHEIX TPEYTONBHHKOB H 1OKa3aTh MX PaBEHCTBO:

F

M

! 5|2 u v |3 ¢
A
0 K B
C
b P E p D
4 5 D 6 v
B C H
& z
A D M E| 4 P
7 8 9 Jato: AD = BF.
N P B
M K D C
10 Jlano: AC = BC. 11
P
K H E

E

A D

B F

C

12

A B
E

D C




Tabnuua 7.6. PaHoOeApeHHbIH TPEYIOJbHAK

Hoxasats: AABC — paBHOGeApCHHBIN.

1 B 2 B
A C
A . 100 .
A - y E
110° C Y80°
Jauo: BD = BE.
4 B 5
E
A C Ak
A Cl 4 D
D
7 8 B D
B
A

10




Tabnuna 7.7. IIpH3naKkH NapaJjIe/IbHOCTH NPAMBIX

[TapasuienbHH M IpsAMAIE g K b?7

1
i% 110°

65°

125°

c
a
b 70°
3 c
a
40°
b 40°

60°+ a

b 120°— a

7
a P E
b ;’*
M

11




Tabnuua 7.8. [Ipu3naku napaiiiebHOCTH NPAMBIX

B 3anayax 1-6 HaWTH x H y.

Hano: AB || DE.

Jloxazare: Z1+ /2 = /3.

Jano: a || b.
Jokaszars: ZMOE = /90°

Hano: a || b.
Jloxasarn:
LY+ 2+ £3=360°

12




» Tabmuia 7.9. CyMMa yriioB TpeyrojibHHKa

Haifth Hen3BecTHEIE YTl AABC.

1

B
A C

2

B
)
110°
77
A C

4 4 54 6 B
&
7]
130°
40° 4 ¢
ck B
7 B 9 B
A C A C
10 JlaHo: 12
140° (N2 AB || CD. B
A
D
p - A C




Tabnuua 7.10. CymMma yrioB TpeyroJibHHKAa

1 B C 2 3 B
D
Jloka3aTs:
A Haitrn: ZABC. ZABC < ZADC.
4 6 D
A
B
E
C
A D C
B

Jlokasars: Z1 > Z2. Hoxasare: AB || CD.

7 Haiitn omn6Ky:
Ll =12;

B f /3= /4.
A C
Nead

DV

14



Tabnyua 7.11. IIpaAMOYroJibHbIA TPEYroJbHEK

HaiTi paBHEIE TpeYTONBHMKH (3a1a4yu 1-3).

1 2 3
B
B C
B &
A ' D
A D
4 Jlano: AE = ED.
4 S Ha#rn: BC. 6
A
10 6
30°
A ™ A
)\ C B
Haitti: AB. Haiimv: BC.

Jano: AO = OC.
Jloxasars: AB = BC.

15



Tabmuua 7.12. OxpyxHoOCTB

O — UEHTP OKPYXHOCTH.

1 4 B

\/

D C
Hoxka3are: AD = BC.

a,

Jlokasars: AB = BC.

1) dano: AB 1 OD.
Jlokasate: AK = KB.

2) lano: AK = KB.
Jlokazate: AB 1 OD.

Jlano: AB = CD.
Jloxa3ate: OK = OP.

Joxka3zarb: AB || CD.

\

B
Jlokasars: AD = BC.

16



Tabnuua 7.13. OxpyKHOCThL H KacaTe/1bHas

O n O, — UEHTPBI OKPYKHOCTEH.

1

A B C
X

1) Hano: AB = BC.
Hoxasars: O4 = OC.

2) Hano: OA = OC.
Hoxka3are: AB = BC.

e
(o X

JlokasaTs: A nexur
Ha npsaiMoi OQ0,.

Jlokasate: AB = AC.

Jokasate: 1) A4, = BB,
2)K € 00,

Jlokasars: 1) A4, = BB,.
2) C e 00,

Jlokaszarts:
AB + CD = BC + AD.

B

C

Jlokazate: AB = CD.

Jloxasars:
ZAOB =2ZCAB.

9 E

w O O

A

1) ano: ZABC = ZCDE.
Jloka3ars:
AB =BC =CD = DE.
2) Hawmo:
AB = BC = CD = DE.
Joka3are:
ZABC = /CDE.

17



Tabmuua 8.1. OnpenelieHHe H NPHIHAKH NapaJlieIorpaMma

Hoxa3are, yto ABCD — napainenorpamMm.

1 2
B C B M C
P
E
A D A K D
4 5
B C B C
A D A D
7 8
| c c Clw
Jano: AKCE —
Jlano: AAOB = ACOD. Jlano: AABC = ACDA. napauienorpamm.

18




Tabnuua 8.2. OnpenesieHHe B NPH3HAKH Napajiie/iorpaMmMa

Hoxkasars, ato ABCD — napannenorpamm.

1 2 3
EF B B C B E
N C
M A
4 D F y D M D
Jano: AECF — Hano: AMCN — Hano: MBED —
MapaJLie/IorpaMM. napasvie/IorpamMm. napajvieJIorpaMM.
4 5 6 B
B C C H
t C
B
D
A ll
N A D K A T D
Hanso: NBFD — Hano: KPHT — HaHo: MNPK —
napajuiejiorpamMm. NapaLneyiorpaMm. NapaJUIeJIoOrPaMM.
7 5 8 E B C 9 B
' AN Y
A <\ s
A “
A D A D F D
Hano: KBTD — Hano: AECF — HNano: AKCF —
NapajuieorpamMm. Napajnenorpamm. napaUieiorpaMm.

19



Tabnuua 8.3. CBolicTBa napajiejiorpaMma

ABCD — napajuieniorpamm.

Haiitu ymsl napamieno-

rpamma ABCD. Hoxa3ats: ZAOB =90°
4 6
B C
B C v
K
P
A P D
A D
Jloka3ars:
ZPBK = ZBCD. Hoxazats: AP = CE. Hantu: P,
7 8 9
B E C B C
B . E C
@
AY y D A
A D A K D
3 3 Haiiti yrmsl mapanneno-
Haiitn: P ABCD" Ha#tta: P ,5cp. rpamMmMa ABCD.

20




Tabnuua 8.4. CeoiicTBa napajiiejorpaMma

A,B,C.D, — pom6.

Hawntu: ZBAD.

ABCD — npAMOYTONIbHHMK ABCD — pomb
1 5 cl9 5
N
- D
A M N D A A M D
Jokasate: BN = CM. Haiitu: Z/BDC. Jloxa3zarh: BM = BN.
2 6 10
- /
g G
»
A D| 4 D A E D
Hantv: ZCOD, LACB. Haittn: ZABC. Hoxka3ars: BE = DF.
3 5 7
C
V B C
Pas
A D A D
Jlano: OF =4.
Haiiti: AC. Hatiitu: /BAD. Hoka3ats: OK = OP.
4 B B, ___C 12 B ¢
4 c .l
D
A D, D
Jloka3arn: K

Jlokazate: KB = KD.

21



Tabauna 8.5. CBolicTBa napajliejorpaMma

Hano: ABCD — xBagpar.
Hoxazats: BFDE — pom6.

Hano: ABCD — kBanpar.
Hoxkasare: A,B,C.D, —
KBajpar.

1 B 2 3 J
B C J
C
b 4 C
p A M D
D D
Hano: ABCD — pom6. Hano: ABCD — pom6. Hano: ABCD — pom6.
Hokasate: ZABF = ZCBE. | loxasate: ZMBD = «DBP.| Haiith yrne ABCD.
4 ¢ 6 C
E

B B E

F D D

A

Hano: ABCD — napamne- A
Hano: ABCD — napanne- orpamm.
JIOrpamm. Jokasare: MNPK — nipsi- Hauno: ABCD — pomb.

Hokasate: ABCD — poM®6. MOYTOJIbHHK. Hawtu: ZBAD.
7 B C 8 5 B c |? g . B C

‘, c, | 4, i

ﬁ " ‘C'
A D A p, D A p, D

Hano: ABCD — kBappar.
Hoxka3ars: A B,C,.D, —
NPAMOYTOJILHHK.

22




Tabnuua 8.6. Tpaneuus

ABCD — tpanenus.

Jlokxalzars: BC = DF.

3 B C

A D
Hano: AO = OD.
Hokasars: AB = CD.

6
B a C
B C D
A DV 4 E » D
Jlano: BE || CD. Hauo: AB = CD.
Ha#TH yrmnl Tpaneum. HahTe yrnst Tpanenms. Haimu: AE n ED.
7 9
B 5 C
B C
<
A E D A 30 D
Hano: AD = 15.
Haro: AD = 15. Hano: ZABC = 135°. Haiti: nepumerp
Hawmu: CE. Hairru: BC. TPAICLHH.

23



Tabmuua 8.7. Teopema Paneca

TeopeMa 0 MPONOPLHOHANBHAIX OTPE3KaX.

Hano: || m || n. HNauo: a || b. B Hano: KP || DE.
Haiitu: AK : KF : FE. Haittu: x. Ha#TH: x.
6
B
&
A 4 M 6 C
Nano: [ || m, DE = 30. Hano: AC || FD || PK.
Haitth: x ny. Haiitn: x ny. Ha#mn: KN : NC.
7 8 B E._c |9 D
B
3 B
F
2
p— A F D
A 6 E 4,
Hano: ABCD — napaiuie- A L ¢
JIOTpaMM. . AB_ AL
Haitrut: 4K : KF. Jlokasats: BM = MN=ND, |  FlOK®38TE: ge=7F

24




Tabnuua 8.8. CpeaHss JHHUA TPEYroJLHHKA H TPaneunH

B
1
E F
4 5
% 10 C
Hano: EF || AC.
Haitru: P,,,.

Haim: P,

Hano: ABCD — Tpaneuus.

Hano: ABCD — Ttpaneums.

Jloka3zath: MNPK —

Joxka3ars: A0 = OC. Hauitu: EE ME, FN. napajulesIorpaMM.
7 B__N _ __cC 9 B ¢
M M
P
A x D A E D
Hano: ABCD — pom6. HNano: AF = FC, BP= PD. | Hauo: ABCD — Tpaneuus,
Hoxka3are: MNPK — Hoka3zath: EFKP — ME || CD.

Hano: ABCD — Tpaneuus.
Hoka3ate: AB = CD.

Hano: ABCD — tpaneuus.
Hawntu: x, y, z.

NPAMOYTOJIbHHK. IapajuieIorpaMM. Hoxkasars: ME = CD/2.
M M,
v p P

Hauo: ABCD — tpaneuus.
Hantu: x, y.

25



3agayuu H yIpaxHeHHA Ha rOTOBLIX YepTekKax

Tabmuua 8.9. HepaBeHCTBO TPEyrojibHHKa

Ha kaxux geprexax pomymeHa ommubxa?

2

B

10

3 B
AAC

HNauo: AB — BC = 10.

B xaxux mpenenax MEHAETCH x7

1 B
3i :5
A 6 C
4
B
4i :5
A X C
7 B
A
% a C

5 6 5
B
a a
A
A x C
8 o 5
A A X C

X — HaTypaJIbHOE YHCIIO.

N

Hano: AABC — paBHOGenpeHHbIA. HaitTi AB.

10 B
A
A 8 C

11

12 B
A
A 8 C




Tabnuua 8.10. Pemiense NpAMOYroJibHbIX TPEYIroJbHHKOB

Haktn x n y.

B C
a

A y D

Hano: ABCD —
IIPAMOYTOJIBHHK.

3
B
x
D
A = C

A X D

Hano: ABCD — tpanenus.

D

4 E
HaHo: ABCD — Tpaneuus,
AD =x.

27



3881 H YIIPAKHCHHA HY 1'01UBbIX 4CPICIKUR

Tabmuua 8.11. Teopema IIndgaropa. IlponopuHonajibHbie OTPEIKH

B NPAMOYT0/JbHOM TPEYroJbHHKe

Haitu x u y.

HaHo: AB = 13.
Hatitu ommbxy.

r

3 B
x:|;
A C
D

Jlano: AC=8, BD = 6.

2 B
D4
30
A y C
§ B C
am
A D

4 B C 6
Q C
D ¢
A5 E
A y B
Taso: ABCD — D
MapauIEIOrPaMM. Hauno: ABCD — xBanpar.
B
7 M 8 p 9
6 24 D 3
RN 54 X D
X
A D K
C y B
Jlano: AK = 8. 4 &
10 4 11 12 B > C
A
6 D 6 A D
) B
C X Hano: ABCD — Tpaneuus,
C X B AD =9.




Tabnvua 8.12. /lexapToBbI KOOPAHHATHI HA MJIOCKOCTH

OnpeaenyuTs KOOPAMHATH BEPIIHH NPAMOYTOJILHHKA

y
1y 2 ’ 3 ‘ B C (105 6)
B CEd | p C(5;3) |
. | A3 1) - 0 X
0'4 b x 0 * A(2;-2) D
Hairtn xoopanHath! ToukH C:
y
4 y S f 6 C
AL 1) A4(-2;2) C
- x
x »
. _ ; X
¢ B (2 -1) Jlano: AB = 3.
3anucath ypaBHEHHE OKPYXHOCTH:
7 8§ 9 yﬁ
M(-3;4
X
0] X 0 Tx
10 117 12°)
0 X
| | === o1 ~
7(0; -6) o ¢

29



Tabnuua 8.13. lexapToBLI KOOPAMHATHI HA IJIOCKOCTH

1 { 2 3 y
P68 |
C(1:2) M (5;12)
B(4;1)
A2 D) -~ g
ol 0 "X 0 g
CpaBuuts AB H AC HaiiTH: sina, cosa, tga.
CocTaButs ypaBHeHHE IPAMOIA:
4 7 5 y‘ 6 |
, A(2;3)
A4 1) P3:2)
—e- L 0 -
ol 0 p s X
7 8 9 10
) 4y
5
45° _ 60°
3 Jo X 4 x| O 3 X
Hatith omunbOky:
Yy
- 13 /) 14 _
x=4 7- \ y=35
NVANYA
X +y'=25 X+y'=9 x+y =16

30




Tabnuua 8.14. CHMMeTPHS OTHOCHTEJILHO TOUKH

Jloka3ath, 4To T09ka O — LIEHTP CHMMETPHH:

O — UEHTpP CUMMETPHH.

Jloxazare: OK = OP.

1 2 3
C B
A 0,
- /A --  —
),
A4 D
ABCD — napajuienorpaMm
4 5 6
B C
O
A D
JlokasaTs:

Jloxa3are: ME = TK.

{

B
Jloka3arn:

O — LEHTp CHMMETPHH.

8A

B\
MC

A

Jano: OF = O\E.
Jokaszars: AB=CD.

NN
A ‘W‘

Hano: 0,0 = 0,0.
Jloxasate: MN = KP.

31




Tabmuua 8.15. CHMMeTpHSA 0THOCHTE/1bHO NPAMOH

Jloka3ath, YTo TOYKH 4 ¥ B cMMMETpHYHBbI OTHOCHTENBHO NMpAMOi# [:

1 A 2
ypdlilaN:
1 1) Hano:
AK=KB
2) HaHo:
B ZAKO =90° J Hano: OA = OB.
4 A A
A S 6
l
C D C D !
0,
B
B B
Joka3arb, 4T0 npsmas / — oCbk CHMMETPHH:
l l
7 8 9B 1 . C
" A—F— T+
HaHo: ABCD —
Hano: OK = KO,. ITPAMOYTOJILHHK.

m
100 g
A C
/
D
JloKa3ars:
ABCD — pomb.

E—

[IpaMbie [ © m — OCH CHMMETPHH:

11 l

B C
0, m

A D

Jloxa3sats: ABCD —
NPAMOYTOJIBHHK.

12

C

Jloka3atn:
ABCD — kpagpar.

32




Tabnuua 8.16. BekTopbl Ha NJ10CKOCTH

1 B C

A D

Hano: ABCD — xBagpar.
YKa3aTh paBHLIC BEKTOPHI.

4 7\ (6; 3)
S 2) /
4;2)
ﬁ(l; 1) .

PaBHBI 114 BEKTOPDI

B
2 3 B(2;7)
A < 3 : > C
D AC1;3)
Hauo: ABCD — pom®6. -
Yka3aTh paBHhle BEKTOPAI. Haitn: |AB|.
’{B

5 Yy M

CH—+—~ B
0" 6 4
Haiitu xoopauHaThl

6
4 0>C_x

D

Hauno: ABCD — pom6,
AC=16,BD =10.
HaiTn Koop.uunarm

_)
aub? BekTopa AM. BEKTOpPOB AB H AD
E
8 -5 C 9
X /E =
\ \ A4 D E A D
A(-43) D(L4 Hawo: ABCD — napan- Hano: ABCD — napan-
Toxasars: ABCD — _n)cnox;p)amm_.)ﬂoxia)anz_) _n)enox;p)amm_.)ﬂoxgan:_)
napaenorpamm. | EC+CB+BD=FEC+ BA. | BE+ ED+ DC=CD + AC.
B B
10 11 A 2
K
v v 7 <
P A C
A C , B M
Bripaauts PK 4epe3 Hloxasars:
— — -5 = 1.2 =
Bripasute DE uepe3 CA. OA u OB. BM = 7(8‘4 + BC).
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Tabnuua 8.17. BekTopbl HA MJIOCKOCTH

Bripa3uTth BeKTOp x yepe3 BEKTOPhI au B)(ABCD — MnapaJuIeiorpamMMm)
1 2
B , M C B P C
‘? ) B{
A 7 D A B D
Jloka3aTts: a+b+c=0 6 Jano: ABCD —
NPAMOYTOJIbHHK.
4 a B ¢
‘ 135°
7 A 12 D
Haitrn:
d I b - -2 |2 - - -2 - >
lIaHo:|a|=|b|=|c|. lIaHo:|a|=|c|=l,|b|=\5. | AB + AD — DC - OD|.
7 A(4;4) 8 yt 9 B 1)
A B
4 "P Haitn
T oLIHbKy.
B(3;7) C(48| O 6 C x
- . -
Haitti: cosZB. Haiitn: OA OP. A(1;-2) C@:3)
A B(3;4)
10 11 (
5 M (4; 5)
a \)
60° 3 5 P
O
121 3 3anucarb ypaBHEHHE A (=2;3) C4;2)
Aano: |a| 2, IZ' npamMon MP, xacaresbHON
Haifmu: | 2 + bl | | : K OKPYXHOCTH. 3anucare ypaBHenue BD.
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Tabmuua 9.1. Ilono6nbie TpeyroJbHEHKH

Hano: AABC o~ AA B,C.. Haiitu x, y, 2.

1 B
B,
A 4,
z C 6 C,
BC -3

JlaHo: B.C,

2
B
B,
4 X
AN
C
A 8 A 4 G

3 B
B,
12 X
8 7
A Y C 4, 5 C

4 B,
B
X y
IOA
% 8 CA, z Cl

Hauno: P, , . =54.

S B
B,
~ N A
4 ¢ C 4, 20 &

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

6

B,
B
b
x: Ey a
A z C A, C C,

HNano: a:b:c=5:6:7. P,.=108.

8 B
B,
x y ﬁ
a
A z C A, 11 C,

Pupc=39, P, =26, a:b=2:3.

35



Jaja9H H YNIPAXKHECHHA HA NOTOBLIX YepTeKax

Tabnuua 9.2. IlepBbii NpH3HAK NOAOOHA TPEYTO/JILHAKOB

Yka3ars nooOHbIe TPEYTONILHHUKH, 10Ka3aTh UX noxobue.

1 5 C |24 3 B
E F P
K
C
5 B 6
D
D E
% B
y 2 E
8 3
Hano: PEMD — Tpaneums. 4 D ¢
B B B
10 C 11 12 K F
P
K P
F M
A D A C
Jlano: ABCD — 4 C Hauno: APFC —
napa.mlenorpaMM. E napan.uenor'paMM.
13 B 14 15,
K P M B
E &.
A D C A D
A N C

Hano: ABCD — Ttpaneuus.




Tabnnna 9.3. BropoH H TpeTH# MIPpH3IHAKH NOA00HSA TPEYyroJIbHHKOB

Yka3arb nogobHbIe TPEYTONBHHUKH, A0Ka3aTh HX Nnonooue.

1 B
[ P
'
8 10 4ﬁ5
A CM K

2

B

Nk

4 C 24 E F3 N
4 5 6
B g ¢ " : C
12
12 T 8 12
A 27
A 7 D 9 C| 4 D
B A B
7 8 9
P
16 18 ”0 36
K
A D D B A C
9 10
Hano: AC=24. C Hano: AB BK=CB BP
Hoxka3atb, 410 AABC & AA,B,C, ¥ HalTH k03D PHIIMEHTH nogobus:
12
A
B,
A, B C

37



Tabnuua 9.4. Bnucannbie yribl

Haiitu x, y (O — UEHTp OKPYXXHOCTH).
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Tabmuna 9.5. BurucaHHbIe YIJIBI. YT0J1 MeXIY KacaTeJlbHOH H XOpAoH

O — LEHTP OKPYXHOCTH, B — To4ka KacaHms.

Jlokazars: AABD c ABCD.

Jloka3ats: AB’ = AD - AC.

2
5
E
8 9 N
D /\
M P
F
A
Ioxka3sats: AADK c AFEK, F
AK KE=DK - KF. Hasitu: ME.
4 b F M
B B
Jloka3ars:

PE PF=PM- PK.
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Tabnmia 9.6. Penienue TpeyrojbHHKOB

Haittu x:

1 2

15°
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Tabnmua 9.7. PenienHe TpeyroJibHHKOB

Hatth xu y:
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3ana9u H YINPaAXKHCHAA HA NOTOBLIX YE€PTEOXKAX

Tabnuua 9.8. IlpaBHIbHBIE MHOTOYTOILHHKH

a — CTOPOHa MPaBWILHOIO MHOTOYTONbHHUKA, R(7) — paauyc OnMCaHHOH (BITUCAHHOM)
OKPYXHOCTH, O — LIEHTP MpaBHILHOIO MHOTOYTO/IbHHKA.

Ha¥#TH KOJTHYECTBO CTOPOH 3Has oMH U3 3eMeHTOB (a, R WiH r),
ITPaBIIBHOIO MHOTOYTO/IBHHKA HaHTH ABa JPYTHX
1 (0
A 180° 0
n
R
a
A B A M B
2 B
a
150°
A B ‘
A N C
3 B C
C
a
4
A B A D
4
4
A
A B




Tabnuua 9.9. Ilnomaas TpeyroibHHKA

O — ueHtp oxpyxHoctn. Haritu mnomaas A4BC.

1

JA

14

13

15 C

4
7

.

N———

A

B
8
9 —~C
B
2
C

B

1
C

4 15 p 20 B

12
Jlano: P = 84.

D 14 C




Tabnuua 9.10. ILnomaas YeThbIpexyrojibHHKA

Haitu ruiomanp 9ermpexyronbHuka ABCD:

ABCD — mnpaMOYTONBbHHK

ABCD — napannenorpaMm

ABCD — pomb

1 5 9 B
B C B C
! / A C
o A
Jlano: AC =8, BD = 5.
2 6 10
B C . . - B c
A3 ¢ D ASSZ gD
A D
3 7 11
B C
A F D
8 12
y ¢ 2xE
!’ 4x
. A C
A D
D

Hano: EF = 16.

Jlano: AC =8, BD = 6.




Tabnuua 9.11. ILtomans 4eThIpexyroibHHKA

Ha#tu mnowans tpaneunu ABCD:

E
A P 72 D
JaHo: AB || FE.

A 18 D

Hauno: AC=17,BD = 15.
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Tabnuia 9.12. Ilnowaan puryp

Haitu oTHONIEHHE IUIomaaei

1 C B

iz
0%
3
A
4 B
4
C A
6
D
7B C
A D

Hano: ABCD — tpanenmA.

Jano: ABCD —
TapasuiesIorpaMM.

A D

Hano: ABCD — tpaneums.
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Tabnuua 9.13. Ilnowagu puryp

HautH womanp x:

1

B

S

B

C
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3a1a4H H yNpakHEeHHN Ha NOTOBLIX YepTexax

Tabmuua 9.14. Ilnomaabs Kpyra H ero 4yacre

R — paauyc kpyra, O — uenTp. Haittu mwiomanp 3aliTpHXOBaHHOM (HUIYPHL.

JlaHo:

Haro: ABCD — npsiMo-
YTOINBHHK, R, = R, = 1.

Hano: R, =R,=R,=R,=2,

4 6

' |II \ k

y/

M

Jlano: R = 6.
7 B 4 8 O, 0,19 o 0,

¢ T ’
0, 0, 15
) . i
% 20 %1 o A0,

Jano: R, =R,=R,=R,=4.

10

JdaHo: R, =R,=R, =R, =2.

Jano: R, =R,=R,=4.




OT1BeThl. YKa3anus. Pemienus

7 KJace

Tabnuua 7.5. 6. AAMP = APNA (no 11 npu3naky), Tak kak ZMAP = ZNPA,
LMPA = ZNAP, AP — o6man cropoda. AAMH = APNH (no Il npu3Haky), Tak Kax
AM = PN, ZAMN = /PNH (u3 paBectBa AAMP n APNA), /MAH = ZNPH.

Tabnana 7.6. 6. Yxazanue: ZAEB = ZCEB. 9. Yxa3zanue: Bocnonb30BaTbhcA pa-
BeHCTBOM AADF n ACDE, otxyna £DAF = ZDCE.

Ta6nuna 7.7. 8. [1a. Pewenue: LBAC = ZBCA = 80°, torna ZBAP = 80° — 40° =
=40°, ZKPA = ZPAK = 40°, otxyna ZPAC = ZAPKnal|b.

Tabnnua 7.8. 6. 39° Pewenue: LNMP + ZMNK = 180°, orxyna NK || MP,

ZMPK =178°, ZKPT = 39° Orciona £LPTK = ZTPM = 39° 7. Vxa3zanue: yepe3 TOYKY
C npopecTH NpaAMyIlo, napavienbHyio AB. 8. Joxasamenvcmeo. ZAME + ZBEM =
= 180°, toraa ZOME + ZOEM =90°, Torna n3 AMEQ: ZMOE = 90°

Ta6aama 7.9. 12. 30°, 60°, 90°.

TaGauna 7.10. 1. 90° Pewenue. /ABD + ZBAD + Z/CBD + Z/DCB = 180°,
2(£ABD + ZCBD) =180°, LABC =90°. 2. 80°. Pewerue. ZABC =180° — 2 (LOAC +
+ ZOCA)=180°—2 (180° — LAOC)=180°—2 - 50°=80°.5.360° 8. 20°. Pewenue.
ZDFB = 110°, ZADC = 140°, otkyna ZA = 20° 9. 180°- (a +PB + 7). Vkazanue:
ZBEC=a +B.

Tabnuua 7.11. 3. AABD = ADCA; AABE = ADCE. 4. 8. Yxa3anue: OTIOXHTb Ha
nydue BC orpesok CD = BC. Paccmotpers AABD. 8. 14. Ykazanue: nokasath, YTO

AABE — paBHOOepeHHBINA.
Tabanua 7.12. 3. Vrkaszanue: paccmotperb AAOB n ABOC. 5. oxazamenvcmeo.
ABOE = ACOF (no III mpu3Haky), otkyna BA = CD kak COOTBETCTBYIOLIHE BbICOTHI.

8. Joxazamenvcmeo. ACOD = AAOB (no 11l npm3naxy), otkyna LD = 4B n DC || BA.
Tabanua 7.13. 1. Vxazanue: nposectu OB. 2. Yka3anue: npoBeCTH KacaTelb-
HYIO K OKpYXHOCTAM 4depe3 Touky A. 6. [Joxazamenvcmeo. Touxu M, N, P, K —

TOYKH KacaHua CTOpOH AB, BC, CD n DA ¢ OKpPY>XHOCTBIO COOTBETCTBEHHO. Toraa
AM = AK, BM =BN, CN =CP, DP = DK (3aga4a 3), AB+CD =AM + MB +CP +

+PD = AK + BN + NC + KD = AD + BC. 1. Vxa3anue: [Joka3ars, uto ABOM = ADON.
8. Vxazanue: ZCAB =90°- ZBAO. 9. Yxa3zanue: okazars, uto AOED = AOCD.
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8 xi1ace

Ta6auna 8.1. 9. Joxazameascmeo. IIpoenem AC. AC nepecekaer EK B Touke O.
CO =0A, BO=0K - KB, OD =0OE — DE. Tak xak OK =OF, 1o OB =0OD. 3Haunur,
ABCD — napannenorpaMmm.

Taonana 8.2. 3. Joxasamenrscmeo. Tax xaxk ZADM = Z/CBE, 10 ZABC = ZADC.
ZBAD = /BCD (xax cootBercTBYIOmHe BHemHMe yriul AAMD u ACEB). Orciona
ABCD — napamunenorpaMM. 6. [Joxazameabcmeo. ABNC = ADKA (o nepBoMy npH-

3HaKy), orkyna BC = AD. U3 paBenctBa AABM = ACDP: AB =CD. 3uaunt, ABCD —
napauenorpamm. 8. Ykasanue: noxaszats paBeHCTBO TpEyroibHHKOB ABOC u ADOA.
9. Vxaszanue: nokaszath, 410 AAOB = ACOD.

Ta6nuua 8.3. 4. Joxazamenscmeo. /PBK + ZADC =180° ZADC + £BCD =
=180° otkyna ZPBK = ZBCD. 5. [Joxasamenscmeo. N3 paBernctsa AABC n ACDA (o
Il npuanaxy): ZPAD = ZBCE. AADP = ACEB (110 runoteHy3e ¥ ocTpoMy yTiy). Ot-
ciona AP =CE.

Taonuna 8.4. 3. Pewenue. U3 ABOE (LE =90° /B =30° OB =20F =38,
BD =20B =16. AC =BD =16.

Taonnua 8.5. 3. Pewenue. Ilycte /DBE =x, torna /BDFE =2x. N3 AEBD:
x+2x+120°=180° x=20° ZADB =40°. Torma ZADC = /ABC =80°, £BAD =

= /BCD =100° S. [Jokazamenbcmeo. /BAN + ZABN =% (£BAD + £ZABC) =90°,

orkyna u3 AABN /N =90° Torma ZMNP = 90°. AHanorn4uo mis ApYTHX YTIIOB
MNPK. 6. 60° Vkaszanmue: noxazatb, yto ABCD — paBHOCTOpOHHMH. 8. [Joxazamens-
cmeo. AB, =B,C, =C,D, =D,A, (n3 pasencrpa: AA,BB, = AB,CC, = AC,DD, =
=AD AA,). Ilycty £BB A, =a, torna £BA,B, = ZCB,C, =90°-a. ZA,B,C, =
=180°~ (@ +90° —a ) =90°. 3Hauut 4,B,C,D, — xpanpar.

Tabnuua 8.6. 5. 60°, 60°, 120°, 120°. Pewerue. /BCA = LCAD (xax BHyTPEHHHE

Hakpect nexauue), LCAD = LBAC = % /£BAD = ! LADC. Tlycty LCAD =x. H3

2
AACD: x +2x =90% x =30% LCDA= /BAD =60°, ZABC = ZBCD =120°. 6. 2=°

.
b

b+a

. 7. 10. Vkaszanue: AACE — paBrOOenpeHHbIN. 8. 15. Yxasanue: TpeyTroNbHNKH

ABD u BCD — nipsmoyronbHble paBHoOepeHHbIe. IIposect BE 1 AD. 9. 40. Pewe-
Hue. /BCFE = ZCED =30° LOAD = LZOEA + ZAOE, orxyna ZAOE = ZBOC =30°.
ABOC u AOAE — pasHoOenpenHne, BO=0A4A= AE =5. N3 AECD (LC =90°,

ZE =309:CD = %ED=10. Pacp =5+15+10+10=40.
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Ta6auna 8.7. 3. 6. 4. x =16, y=14, Pewenye. > =—

x 30-x
y=4375. 6. 1:3. Pewenue. Ilpobenem KE || BM. AE :EM = AK : KB, otxkyna AE =

=EM =2 KN :NC=EM : MC =2:6=1:3.7.4:1. 9. Vkasanue: ABDC — paBHoben-
[PCHHAIN.
TaGauua 8.8. 1. 14. 3. 20. Pewenue. P,y =A,B, +B,C, + A,C, = 1(,43 +
b- a
2 2 2

Ananornyso, FN = % EF = MN —2ME ==

Xx=16 y=14.8.x=25;

+BC + AC)= 20. §. 9 Pewenue. ME — cpeminn nuHaua AABC, ME = 5

a+b b-a
—a=

. 6. Yxasanue: nposec-

TH quaroHasm BD n AC. 8. Yxasanue: EF u PK — cpenrue mmamn AABC w ADBC co-
OTBETCTBEHHO. 9. Vxasanue: nposectv BF ||CD. 11. 5; 6; 7. 12. 4 u 6. Pewenue.
Jna paneunwn PBCK: b4 ;2 =x. Ilna tpanewpm AMND: xT+8 = y. Pemias cucremy,
nomydaem: x =4, y=6.

Tabauna 8.9. 3. Hetr. AC+BC=7+BC, AB=10+BC, 1.e. AB> AC + BC,
YTO0 HEBO3MOXHO. 4. x € (1;9). Vxaszanue: BC — AB<x< AB + BC. 8.x €(2,10). Yxasa-
Hue: mpoanuTh MeauaHy CD Ha ee anuHy (todxa D,). Paccmotpers ACBD,. 9. 2.

10. 7wnn 8. 11. 7.

Ta6muna 8.10. 3. (cos & tg 2 —sina); - °°2z . Pewenue. W3 AADC: AC = Ix
COS

lcosa
cos 2a

xcosa, DC =lsina. U3 AABC: y= : BC=lcosatg2a. x=BC-DC =

=lcosa tg2a —Isina.4.m(sin P —cosPtg (B —a)).6.mcosa;mcos’ a.7.actga x
xsin B; ctga cosB. 9. 8. Pewenue. Ilposenem BE 1| AD. ZABE =30°. U3 AABE:
AE =BE tg30°=2. AD=AE+ED=8 10. 7. Pewenue. U3 ACED:. ED =CE x

4«/—

xctg ZCDE =1. AD=BC +2ED=5+2=7. 11. ——. Pewenue. U3 AADC: AC =

4~/—

=2DC =8. AE = EC =4. U3 A4ABE: BE = AEtg30°-— 12.104/3.

Ta6muua 8.11. 1. Pewenue. AD =13 -3 =10. 3 AADC. AC=,/100+16 =4/116.

M3 ADBC: BC =5. Y3 AABC: AC=4/13? —5? =12.12#/116. BD #3. 2. 43 u8 /3.

6. 12;16. Pewsenue. i3 AABC: tg ZABC = % - % Vs ACDB: tg £/CBD =%, X =3




IMycrs x =3k, y=4k. (3k)? + (4k)? =20, k=4, x=12, y=16. 7. %JE. Pewenue.
Mycte AD = y, Torna DK = 8 — y. U3 AAMD: MD* = 6 — y*. U3 AMDK: MD* =

=42—(8—y)2=36—y2=16"(8—}’)2 y=%. U3 AAMD: X"J62 (21)

4
= %JI_S 8.12 V13 u18V13. Vrazanue: CD = \/AD .DB =36.9.213.10.3 /5. Pewe-

nue. AC* = AB - AD. 36 = AB (AB - 5). AB =9. Vi3 AABC: x =y AB* — AC? =34)5.
11. 122 u 16. Pewenue. U3 AADC: CD =+/32. Vs AABC: 32=2-BD. BD=16. y=
= AD + DB =18. U3 ACDB: x = BC =/16* +32=12+2.12.42.

Tabnuua8.12.7.(x -2)> + (y-2)*=4. 8. (x-3)> +(y-3)=25.12.(x -2)* +
+y' =1

Ta6mmua 8.13. 3. 0,8; ~ 0,6; — ;. 5.x=—3.6. y=15x 8. y=—3 x +4+/3. Pewe-

Hue. y=kx + b — obluee ypaBHeHHe mpaAMoii. k =tg120°=—-+/3. y=—+3 x + b. Tak
kak y(4)=0,T0 - 43 +b=0,b=43. y=—3 x +4+/3.10.5y - 3x + 7=0. Vxaza-
Hue: k ¥ x HAXOIATCA U3 CHCTEMBI
4k + b=1,
{—k +bh=-2

11. Pewerue. Ilpaman y = —3 He nepecekaer OKPY3IHOCTb.
Ta6anua 8.14. 7. Yxazanue: noxa3sars, aro O — cepeanna orpe3ka 0,0,. 8. Vxa-

3anue: M — LIeHTp CHMMETPHH OKpY)XHOCTEH. 9. Vka3zanue: noka3ats, YTO paAHyChl
OKpYXHoCTeil paBHB H O — LIEHTP CHMMETPHH.
Ta6anna 8.15. 8. Joxazamenscmeo. AACD = ABCD, orxyna ZACD = ZBCD.

Otpesok AB nepecexaer I B Touke E. AACE = ABCE, orxyna AE =BE, ZAEC =
= ZBEC =90°. 8. Ykasanue: n10xa3aTh paBeHCTBO PaHycOB OKpyxHocrteil. 11. [Joxa-
3amenvcmeo. Tak xax /| — och cHMMeTpHH, TO ZA = £ZD, 4B = ZC. Tak kax M — oCb
cuMmeTpHn, T0 LA =4B, /D= /ZC. Torna A= /4B = ZC = £D =90°n ABCD —
npsaMoYToibHHK. 12. Yxa3zanue: Tak kak | — ock cummeTpun, 10 ZA = ZCu AD = DC.
Tax xax m — oce cumMeTpHH, 10 LA = /B, AD £C.

Taﬁmma 8.16. 4. [la. Peweuu_e) (2 l), b= (2,1) 5. (-3 6) 6 AB (8 5),
AD (8;,—5). 7. LJoxazamenbcmeo. AB (6;—2), DC (6;-2). Tak kak AB DC TO
AB =DC u AB|| DC u ABCD — napanenorpamm. 8. [Joxazamenbcmeo. EC +CB +
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-2 o — 2> o — — — A
+BD=ED. EC+BA=EC+CD=ED. 10. DE=—% CA. 11. PK=-21;(OA—OB).

12, Ykasanue: nponMThH MC}.‘[H&H’}’ BM Ha ee nivny.

Tabnuoa 8.17.1.x =a —-2- b.2.x=— (a b).3.Xx=b —%5 4. [loxazamenscmeo.

2
CroXHB No IpaBwTy NapauieNiorpaMma BeKTOphl @ M b, MoNy9uM BekTOp d TaKoH,
qaro |d|=|b|= |al, Tak kak mapamnenorpamMM, NMOCTPOCHHLIA Ha BEKTOpax bua

Oyner poMbom ¢ Tynuim yrnoM 120°, a MeHbIIas AHaroHai e Takoro pom0a paBHa
€ro CTopoHe. d ¥ ¢ paBHREI MO0 MOAYNI0O M IPOTHBOINOJIOXKHO HAaNpaBlIE€HBl, NO3TO-

My d +E 0 T.C. 5+b +E =0. 5. Yxa3anue: CNOXHTHL BEKTOPhI a@ M C. 6. 6,5. Pewe-
3> 2> > 2> > > 1

Hue. AB+AD AC AC DC =AD, AD-OD =A0. |AO|=65. 7. —f. Vka-
: - - -
3anue: cos /B = _B,A B_(“; .8.8.9. AB- AC #0. 10. V19, V7. Pewenue. |a + b|=
|BA|-| BC]

_J(a+b) =G +52+2a-b =/4+9+2-2-3-05=+19. 11. y= -9~ x. Peuene.
OM (2, 2). Iycts Touka E (x; y) nexur Ha mpamoit MP. Toraa ME (x-4; y-9).
ME -OM =0, 2x —8+2y-10=0, y=9—x. 12. y=6x - 14,

9 Kaace

P
Ta6anna 9.1. 3. 10,5; 7,5. 4. 20; 18; 16. Vrazanue: k = ;"“' =2 5. 16; 12.
ABC

Pewenue. a:b:c=x:y:20=4:3:5 x=4k, y=3k, 20=5k, k=4, x=16, y=12
6. 30; 36; 42.

Tabanna 9.2. 4. AABC ~ ACAD (no nsym yrnam). 8. AABC ~ AADB «~ ABDC.
9. AMPK c ANEK c© ANPO © AMEO. 12. AABC © APBK © AFCK. 13. AABC

© AKBP c AMEP <~ ANEC.

Tatiaaoma 9.3. 5. AABC © ABDC. J[loxazameabcmeo. /C — obiuui, (% =

—g= f 9. AABC ~ APBK. Jloxazameabcmeo. /B — obuum, iB— = Eg

CB 3 BP BK

10. AACB « AA,CB,. [loxazamenvbcmeo. £/ C — obmmit. N3 AACA,: cos ZC =/:—g H3

ABCB,: cos LC = B‘C, AC _B.cC =c0s £ZC, k=cos ZC. 11. AABC > AA4,B,C,
BC AC BC

k=cos ZC.12. AABC © A4 B,C, k=cos LC.
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Tabauna 9.4. 1. 60°. 3. 90° 4. 140°. 6. 160° 9. 55° Pewenue. IlpoBenem DC.
£LDCA = £ZDBA =35° ZADC =90°. U3 AADC: ZDAC =55°10. 25°;, 130°. Pewenrue.
ITposeneM BC. £BCE = £BAE =25°, £BCE = ZLCBE = LCAE =25°, ZBAC =50°,
ZBEC =130° 11. 50° 12. 60° Pewenue. /BAD = /BAC + LCAD, ZBAC =20°,
ZLCAD =40° £BAD =60°.

Tabnauma 9.5. 1. 50° 3. 70° Pewenue. ZAEB =100°, /DBE = ZEAB =30°,
LEDB = ZAEB — ZDBE =770°. 4. 30° 6. 50° 7.a + . 8. Joxazamenvcmeo. ZDAFE =

- ZDFE, /DKA= /EKF, ADAK ~ AEFK (I npuseax), oTkyfa —— = QIF(

xKF = AK - KE. 9. 2. Yxa3anue: BOCTIONB30BaThCA pe3ynbTaToM 3aa4H 8. 11. Joxasa-

menbcmeo. Ilposenem BC m BD. AABD ©© AACB (cM. 3anady 10), 4B _ 4D

AC AP’
AB? = AC AD. 12. Yxa3zanue: NpoBECTH N3 TOYKH P KacaTeJbHYI0 K OKPYXXHOCTH

. DK x

¥ BOCNOJIB30BATHCA pe3yJIbTaTOM 3amga4yH 11.
asin (o +p) 7 msin y

Ta6auua 9.6. 1. 3+2. 2. 4/37. 3. 1. 5. 222 : . Pewenue.
sin Q. sin (o +3)
Ws A4BD: " - 4B 4p-mSMY oy oagpc. X - 4B
sinB  siny sin [3 sinf  sin(a +B)
X = .msu.l Psiny = .msm T_ 8. bsmfx sm.(a +B). Vkazanue: naitu AB un3
sinBsin (o +PB) sin (o +B) sin 3 sin y

AABC, 3arem paccmorperse AABD. 9. 12. Pewenue. U3 AABC: cos ZA=

2 2 1&2
A -1 S n4=12 Ua AMBD: BD=ABsins4=12 10. 1 u 3.
21314 13 13

Pewenue. x* +16-2-4-x =13, x*-4x+3=0, x=],

1
2
x=3. JIna oboux ciaydyaeB HEpPABCHCTBO BBINOJIHACTCA.

.« 2 .
11. 2m [1+ .2 fm @ _ 4.sma °08 B. Pewenue. Ilpo-
sin” (o + ) sin (a +B)

M Menuany BD Ha ee mmmmay (puc. 1). PaccMorpum

ABCD,: BC = 2S¢ 110 ADBC:

sin(a + )

2 =2 2 _»
DC = m2+2m sin” o _4m. smacosB.
sin’ (@ +B)  sin (o +P)

Puc. 1



. 2 .
AC =2m 1+ _2f‘“ @ _ 4smacosP 4y 50 wum 105°. Pewenne. U3 AABC:
sin® (a +p) sin (o +p)

,AC -_48_ 632 _ ,12  sin/C= L. 1) ZC=45°, 2) ZC=135"
sin30° sinZC 1 sin ZC 2
2
1) x =105°, 2) x =15°
Ta6amma 9.7. 1. 2SSV P ACSY Pewenue. s AABC: AB =

cosa sinp cosa sinfcos @

=2  Us AABD: AD=—2__ Vs AMDE: AE = 22V
cos o cosa sin B cos o sin B
Vs AAFE: x = 35057189 y= acosy y bcosBsm'y bcosBsm'y
cosa sin B’ cos o sin Bcos @ tga tg @ tg o sin @
2 L c? g2 cto?
3. \/:4C2+b2—2AC-b-cosB, rne AC = .a . 4. cosx = b’ +c’-a’ctg’a :
sin o 2bc

S. bsm.'y .6.sin x= &1 psma (BO3MOXHBI ABa 3HA4YEHMA yT7a). 7. m-sma o B.
cos a. sin 3 a sin (a —P)

8 x= ?—Dsin(ﬁ-ky), BD=\/b2 +d* -2bdcosa. 9. sinx = m-BD, rae BD =
sin y BC

_bs“‘; BC=+[BD? +a>-2BD acosa. 10. | AD? + DC* +24D - DC'sin (y —B),
sin
rne AD=dtgp, DC = BDSII'I ((1+'Y). ll.x=JMB2+BC2,tgy= E, roe MB =
sin o MB
A 2 2 _ pn2
= 'msma . BC=\/b2+m2 —2bmcos (o +7v). 12. cosx = CD"+a” ~BD , THe
sin (a + ) 2-BC-CD
. \2 e

BD_csm(B+'y) DC - \/b2+(c§1n|3] __2bcsu.1[33ma.

sin y sin Y sin y

360°

Tabmuua 9.8. 1. 18. Pewenue. n = = 18. 2. 12. Pewenue. 180°(n-2)=

=150°n, n=12. 3. 9. Pewenue. Ilepewiti cnocob: LABC =140°, panee kak B 3a1aye

2. Bmopoti cnocob: Tak Kak CyMMa BHENIHHX YTJIOB BRIITYKJIOrO MHOTOYyTOJIbHHKa 360°,

360 =9.4.10.5.r = £ ctg180 wR = = .8.R=a,r =a'ﬁ,r=£J-—§—
0° 2 n 7 -sin 180° 2 2

TOn=

n
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Ta6mmua 9.9. 3. 16. Viasanue: AC = DC 2 =8+2. 7. 27. Pewenue. IlpoBenem

BD | AC. VI3 AAOD:OD =4,BD =BO+0D =9.5 ;.. = % .6-9=27. 8. 30. Pewenue.

Ha AABC (LC =909: r= atb-c = a+b+c—c=p—c,p=c+r, p=13+2=15,

2 2
S=p-r=15-2=30. 9. 27+ 18+/3. Pewenue. Tlposenem OE L AC. V3 AAOE:

AE=3\3, AC=33+3. U3 AABC: AB=2(3+3). S=%-2(3+3\/§)x

ﬁ9f

x(3+3ﬁ)-2 1+3)2 =93 2++3). 10. 294. Pewenue. AC:CB =

=AD:DB =3:4. IIyCTL AC =3x, BC = 4x. Torna (3x)* + (4x)* =35, 5x =35, x=1.
AC =21, BC=28 S =%-21-28 =294. 11. 336. Pewenue. AM = AD =12

CK=CD=14, BK = BM =(84—(2-12+2-14)):2=16. AB =28, BC =30, AC =26,
S =+ p(p—a)(p - b)(p - ¢) =336.12.3000. Pewenue. i3 ABCD (DC =8x, £D =909

BD =15x. Py =25x, S 5o =25x-24= %-16x-15x, x=5, §=600-5=3000.

TaGauua 9.10. 3. 78. Pewenue. U3 AABC: BE =,/4-9 =6, S .. = %-6-13 —39,

S scp =28 ;5c =78. 4. 120. Pewenue. Ilycte AE = FC =x. U3 AABC: x 16 + x) =36,

43 _
3
=4 U3 ABDE: DE=1, AD=S5, S, =5-443=203. 8. 1242. Pewenue.

S, =%-4-3-sin 45°=32. 8., =4S.,, =12+2. 11. 1404. Pewenue. AB : AF =

x=2 AC=20, S,,. =60, S 50, =120. 7. 20v3. Pewenue. U3 AABE: AE =

=BE :EF =13:5. AB =13x, AF =5x. U3 AABF: BF =12x =36, x =3. AD = AB =39,
S =39-36=1404. 12. 320. Pewenue. U3 ABOC: 4x> =64,x =4, BC =20,5 =2-8-20=
=320.

Tabanma 9.11. 3. 25. Pewenue. IlpoBenem CK || AB. DF = FK =2. DK =4,

AD=17.8 = “77 .5=25.4.25/3. Vxasanue: AE = %(AD + BC). 5. 625. Vra3zanue:

h =% (AD + BC). 6. 192. Pewenue. IlpoBeneMm CE | AD. AE = % -25+7)=16. U3
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UTBCIbI, J Kusannn, 1 caucnan

AACE: CE =20* —16* =12 § =12-16 =192 7. 144. 8.120 /3. Pewenue. Us AACD:

AD =123, AC =24. IIposenem BE 1 AC. AE =EC =12 U3 ABEC: BC = 122

NE]
83 +1243
2

=83.8 50 = .12 =120+/3. 9. 3630. Pewenue. is ACOD (LCOD =90°:

OE =r=+25-36=30, AB=2r=60. SA,CD=%(AB+CD)-AB=-;—(6O+6I)-6O=

3630, 10. 65 % 11. 468. Pewenue. Tiponenem CE || AB.CE =25, ED =17. S, =204

2S5 2-204 11+28
h= —<D - =24 S =
ED 17 AP
CE||BD. Haittn S , .
Tabmuua 9.12. 2. 6:5. §. 11:4. Pewenuve. S, :5,=(S,+85,-85,):5,=

= 25243 _ 3B _U g 54 Pewenue. S,:S, = BK:KD = S,:S,=5:4.9.2:7.
43 12 4

10. 1:3. 12. 1. Pewenue. S 5r =S.3p —S.1ep = Saco — Saep = Scpg-
1 1 1

Tabmmna 9.13. S. % Pewenue. S, =5 AB-h, =-2-S ABCDY O = ESMCD
1 1

Spce =S e =ZSA’CD =-2-S. 7. 2S. 8. 25. 9. S, +S,. Pewenue. Ilpopenem EF.

Sper =Sppc = Sy Sexe =S.up =S, (cM. 3axavy 12 Tabmuua 9.12). Sy, =S, +5,.

24 =468. 12. 42. Vxazanue: TpOBECTH

10. 2S. Pewenue. llposeneM MP. MBCP n MADP — napavuienorpaMMsl.
Samcr =28 1ups Saor =28 veps Suscp =2 (Spep + Spae ) =25.11.5, +5,.12.5, + S5, +
+ S, +8,. Vrazanue: nposectn MP, paccMotpeTh napauenorpammel MBCP v MADP.

A 2
Tabanua 9.14. 2. 60n 4. 24n S. (38n f R? Pewenue. S, p; = R 4‘6.

/

In \/5) R2(5

2
S = nR 135°_SAOPE =R2{——— 6.7 §n+—\;—§]8.300—131t]’emeuue.

T 360° L8 4 \
S 0,0,040, =15:20=300. § =300 - 4n -9 =300-13n 10.12,5 7 11.16 — 4n Pewenue.

8243 _
4

S 0103010, =4 =16. Spx =16 =41 12.16/3 8 Pewsenue. S, o, =
S =163 -05-1-42 =163 —8n
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